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Bezmialem Science is an independent, unbiased, international

online journal that publishes articles in all branches of medicine in
accordance with the double-blind peer-review process. The print
version of the journal is not available and it is only accessible at www.
bezmialemscience.org.

The manuscripts published on this web page can be read free of charge
and files can be downloaded in PDF format. Six issues are released

per year (February, April, June, August, October, December). The
publication language of the journal is English.

The target population of this journal includes medical academicians,
specialists, assistants, and medical students. The aim of the journal is
to publish high-ranking original reseaches in basic and clinical sciences,
reviews covering contemporary literature about medical education and
practice, reports of rare cases, and manuscripts that would contribute
to continuous medical education.

The editorial and publication process of Bezmialem Science are shaped
in accordance with the guidelines of the International Committee of
Medical Journal Editors (ICME), 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 journalis in
conformity with the Principles of Transparency and Best Practice in
Scholarly Publishing.
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Citation Index, TUBITAK ULAKBIM, EBSCO, Index Copernicus, Gale,
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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 Bezmidlem Science 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.
The only constraint on reproduction and distribution, and the

only role for copyright in this domain, should be to give authors

control over the integrity of their work and the right to be properly
acknowledged and cited.

Bezmialem Science does not demand any subscription fee, publication
fee or similar payment for access to electronic resources.

Creative Commons

A Creative Commons license is a public copyright license that provides
free distribution of copyrighted works or studies. Authors use the CC
license to transfer the right to use, share or modify their work to third
parties. This journal is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC-ND 4.0) which permits
third parties to share and adapt the content for non-commerical
purposes by giving the apropriate credit to the original work.

Open access is an approach that supports interdisciplinary
development and encourages collaboration between different
disciplines. Therefore, Bezmialem Science contributes to the scientific
publishing literature by providing more access to its articles and a more
transparent review process.
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The journal Bezmidlem Science is an international periodical published
in electronic format in accordance with the principles of independent,
unbiased, and double-blinded peer-review. Six issues are published per
year, in January/February, March/April, May/June, July/August, September/
October, November/December.

The print version of the journal is not available, and it is only accessible
at www.bezmialemscience.org. The manuscripts on this web page are
accessible free of charge, and full-text PDF files can be downloaded.

Bezmialem Science does not charge any fee for article submission or
processing.

Authors should submit manuscripts only to the web page at www.
bezmialemscience.org. Manuscripts sent by other means will not be
evaluated. The full text of the manuscripts should be in English. The title,
abstract and keywords in every manuscript should be written both in
Turkish and English. However, manuscripts submitted by foreign authors
outside of Turkey do not necessarily include Turkish title, abstract and
keywords. Turkish articles are also accepted in the journal. Submitted
Turkish articles will be translated into English after being included in the
publication plan.

Preliminary conditions for the approval of the manuscripts include being
original, having a high scientific value and having high citation potential.

Submitted manuscripts should not have been presented or published
elsewhere in electronic or printed format. A statement should be included
for the previous submission to and rejection by another journal. Relaying
previous reviewer evaluation reports would accelerate the evaluation
process. The name, date and place of the event must be specified if the
study has been previously presented at a meeting.

The authors transfer all copyrights of the manuscript relevant to the
national and international regulations to the journal as of the evaluation
process. Copyright Transfer Form signed by all authors should be
submitted to the journal while uploading the manuscript through the
online submission system. All financial liability and legal responsibility
associated with the copyright of the contained text, table, figure, picture,
and all other sorts of content protected by national and international laws
belong to the author.

Author Contribution Form should be completed by the corresponding
author in order to protect authors' rights and avoid ghost and honorary
authorship issues.

All kinds of aids and support received from persons and institutions
should be declared, and ICMJE Uniform Disclosure Form for potential
conflicts of interest should be completed to clarify conflicts of interest
issues.

The presentation of the article types must be designed in accordance with
trial reporting guidelines:

Human research: Helsinki Declaration as revised in 2013
Systematic reviews and meta-analyses: PRISMA guidelines

Case reports: the CARE case report guidelines

Clinical trials: CONSORT

Animal studies: ARRIVE and Guide for the Care and Use of Laboratory
Animals

Ethics committee report prepared in accordance with “WMA Declaration of
Helsinki-Ethical Principles for Medical Research Involving Human Subjects”
and “Guide for the Care and Use of Laboratory Animals” is required for
experimental and clinical studies, drug investigations, and some case
reports. The authors may be asked to submit an ethics committee report
or a substitute official report if deemed necessary. In papers reporting the
results of experimental studies, after explaining in detail all procedures
that the volunteer subjects and patients underwent, a statement should
be included in the text indicating that all subjects provided consent for
the study. In animal studies, it should be clearly specified how the pain
or discomfort has been relieved. Informed consent, name of the ethics
committee, issue number and date of the approval document should be
written in the Methods section of the main document.

All manuscripts are subject to preliminary evaluation by the Editors.
The manuscripts are reviewed for possible plagiarism, replication and
duplicated publication during this process. Our journal will impose
sanctions in accordance with the guidelines of the Committee on
Publication Ethics (COPE) in conditions where such non-ethical issues may
arise. Subsequently, manuscripts are forwarded to at least 2 independent
referees for double-blinded peer-review. The reviewers are selected
among independent experts with international publications and citations
on the subject of the manuscript. Research articles, systematic reviews and
meta-analyses are also evaluated by a statistician. Authors are deemed
to have accepted that required revisions are to be made by the Editors,
provided that this will not make a comprehensive change in the original
document.

Upon approval of the manuscript for publication, requests of addition to
or removal from the author list or order change will not be accepted.

The manuscripts should be prepared with Microsoft Office Word and
should comply with the following specifications.

Title Page

For each type of manuscript, the title page should be uploaded through
the online submission system as a separate Microsoft Word document
that includes the Turkish and English title of the manuscript, names of
the authors and latest academic degrees, name of the department and
institution, city, and country. If the study has been conducted in more than
one centre, the affiliation of each author must be specified using symbols.
Correspondence address should include the name of the corresponding
author, postal address, e-mail address, phone and fax numbers. Name,
date and place of the meeting must be specified if the study has been
presented in a previous meeting. Disclosure of Conflict of Interest,
Disclosure of Institutional and Financial Support, Author Contribution and
Acknowledgments should be included on this page.

Original Research: Abstract should be written in Turkish and English, and
be structured with Objective, Methods, Results and Conclusion sections.
The abstract should not exceed 250 words. Keywords must conform
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to Medical Subject Headings (MeSH) terms prepared by the National
Library of Medicine (NLM) and contain minimum 3 and maximum 6 items;
keywords should be written in Turkish and English just below the abstract.
The main text should contain Introduction, Methods, Results, Discussion,
Limitations of the Study, Conclusion, References, Tables, Figures and
Images, and should be limited to 5000 words excluding references.
References not exceeding 50 would be acceptable.

Statistical analyses must be conducted in accordance with the international
statistical reporting standards (Altman DG, Gore SM, Gardner MJ, Pocock
SJ. Statistical guidelines for contributors to medical journals.Br Med J
1983: 7; 1489-93). Statistical analyses should be written as a subheading
under the Methods section, and statistical software must certainly be
specified. Data must be expressed as meantstandard deviation when
parametric tests are used to compare continuous variables. Data must
be expressed as median (minimum-maximum) and percentiles (25th and
75th percentiles) when non-parametric tests are used. In advanced and
complicated statistical analyses, relative risk (RR), odds ratio (OR), and
hazard ratio (HR) must be supported by confidence intervals (Cl) and p
values.

Editorial Comments: Editorial comments aim at providing brief critical
commentary by the reviewers having expertise or with high reputation
on the topic of the research article published in the journal. Authors are
selected and invited by the journal. Abstract, Keywords, Tables, Figures,
Images and other media are notincluded. The main text should not include
subheadings and be limited to maximum 1500 words; references should
be limited to 15.

Review: Reviews that are prepared by authors who have extensive
knowledge on a particular field and whose scientific background has been
translated into a high volume of publication and higher citation potential
are taken under review. The authors may be invited by the journal. Reviews
should be describing, discussing and evaluating the current level of
knowledge or topic used in the clinical practice and should guide future
studies. The manuscript contains an unstructured abstract not exceeding
250 words. The manuscript should include minimum 3 and maximum
6 keywords which conform to Medical Subject Headings (MeSH) terms
prepared by National Library of Medicine (NLM). The main text should
contain Introduction, Clinical and Research Consequences and Conclusion
sections. The main text should not exceed 5000 words, and the references
should be limited to 50.

The originality of the visual media contained in the reviews should be
confirmed by submitting a letter to the journal. The original versions of the
electronic copies of the images adapted from a published source should
be cited properly, and the written permission obtained from the copyright
holder (publisher, journal or authors) should be forwarded to the journal.

Case Report: There is limited space for case reports in the journal and
reports on rare cases or conditions that constitute challenges in the
diagnosis and treatment, those offering new therapies or revealing
knowledge not included in the books, and interesting and educative case
reports are accepted for publication. The abstract should be unstructured
and should not exceed 250 words. The manuscript should include

minimum 3 and maximum 6 keywords which conform to Medical Subject
Headings (MeSH) terms prepared by National Library of Medicine (NLM).
The text should include Introduction, Case Report, Discussion, References,
Tables, Figures and Images sections, and should be limited to 700 words.
References should be limited to 10.

Video Article

In addition to the pictures in Case Reports and Original Images, video/
motion images and extra images / static images can be published on
the web page of our journal if submitted with the following technical
specifications.

1. Video articles should include a brief introduction on case, surgery
technique or a content of the video material.

2. Presentations in image / static image format: JPG, GIF, TIFF, BMP
3. Presentations in video / motion picture format: MP4

4. The file size should be a maximum of 100 MB.

5. The file size should be no more than 10 minutes.

6. Main text should not exceed 500 words.

7. References are welcomed and should not be more than 5.

8. Video and images must be cited within main text.

9. There should be no identification of patient / physician /institution / city
/ country in pictures and especially video images.

The tables, figures and illustrations included in your article should
be declared as original. When received from sources other than the
original,the source must be cited, and hardcopy format or electronic
versions of the source should be submitted to the Editor-in-Chief office
with permission from the copyright holder (publisher, journal or author).
The rules for references, figures and tables apply to all article types.

Letter to the Editor: Includes manuscripts discussing important parts,
overlooked aspects or lacking parts of a previously published article.
Articles on the subjects within the scope of the journal that might attract
the readers’ attention, particularly educative cases, can also be submitted
in the form of “Letter to the Editor”. Readers can also present their
comments on the published manuscripts in the form of “Letter to the
Editor”. Abstract, Keywords, Tables, Figures, Images and other media are
not included. The text should be unstructured and should not exceed 500
words; references are limited to 5. Volume, year, issue, page numbers, and
title of the manuscript being commented on, as well as the name of the
authors, should be clearly specified, should be listed in the references and
cited within the text.

Images in Clinical Practices: Our journal accepts original high quality
images related to the cases which we have come across in clinical
practices, that cites the importance or infrequency of the topic, makes the
visual quality stand out and present important information that should be
shared in academic platforms. Titles of the images should not exceed 10
words and should be provided both in English and Turkish. Images can be
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signed by no more than 3 authors. Figure legends are limited to 200 words
and the number of figures are limited to 3. Video submissions will not be
considered.

Special Considerations

Names of the corresponding author and other authors, affiliations, and
other information on the study centers should not be included in any part
of the manuscript or images in order to allow double-blinded peer-review.
Such information should be uploaded to the relevant section of the online
submission system and separately added to the title page.

All tables, figures, graphs and other visual media must be numbered in
order of citation within the text and must not disclose the names of the
patients, doctors or institutions. Tables must be prepared in a Microsoft
Office Word document using the “Insert Table” command and be placed at
the end of the references section in the main document. Tables should not
be submitted in JPEG, TIFF or other visual formats. In microscopic images,
magnification and staining techniques must be specified in addition to
figure captions. All images should be in high resolution with minimum 300
dpi. Lines in the graphs must be in adequate thickness. Therefore, loss of
details would be minimal if a reduction is needed during press. The width
must be 9 cm or 18 cm. It would be more appropriate if the drawings are
prepared by professionals. Gray color should be avoided. Abbreviations
must be explained in alphabetical order at the bottom. Roman numerals
should be avoided while numbering the Tables and Figures, or while
citing the tables in the text. Decimal points in the text, tables and figures
should be separated by a comma in Turkish sections and by dots in English
sections. Particularly, tables should be explanatory for the text and should
not duplicate the data given in the text.

Pharmaceuticals should be specified with their generic names, and medical
products and devices should be identified with brand name and company
name, city and country.

References

References should be numberedin the order they are cited. Only published
data or manuscripts accepted for publication and recent data should be
included. Inaccessible data sources and those not indexed in any database
should be omitted. Titles of journals should be abbreviated in accordance
with Index Medicus-NLM Style (Patrias K. Citing medicine: the NLM style
guide for authors, editors, and publishers [Internet]. 2nd ed. Wendling DL,
technical editor. Bethesda (MD): National Library of Medicine (US); 2007
- [updated 2011 Sep 15; cited Year Month Day] (http://www.nlm.nih.gov/
citingmedicine). All authors should be listed if an article has six or less
authors; if an article has more than six authors, first six authors are listed
and the rest is represented by “ve ark.” in Turkish articles and by “et al.”
in English articles. Reference format and punctuation should be as in the
following examples.

Journal: Muller C, Buttner HJ, Peterson J, Roskomun H. A randomized
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Books with Single Author: Cohn PF. Silent myocardial ischemia and
infarction. 3rd ed. New York: Marcel Dekker; 1993.

Editor(s) as author: Norman |J, Redfern SJ, editors. Mental health care
for elderly people. New York: Churchill Livingstone; 1996.

Conference Proceedings: Bengisson S. Sothemin BG. Enforcement of
data protection, privacy and security in medical informatics. In: Lun KC,
Degoulet P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Proceedings of
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EDITORIAL

Dear Readers,

As you know, we have increased the number of publications to six with the new year. | would like to state that we have been working very
hard on incoming articles and evaluations, and the burden of our assistant editors has also increased. With the increase in the number of our
publications, we have observed that the biggest problem of our assistant editors is the reviewer evaluations. This prolongs the evaluation
process of the submitted articles and causes delay in publication of your articles that is beyond our control. My request from you, our esteemed
readers, is that you accept to evaluate the manuscripts you have received for reviewing, spare time for this and support us. | know that there
are problems with reviewing in many foreign journals. Although some journals have found different solutions, we have no other way than
your voluntary support. Peer-reviews are one of the most important factors that determine the quality of a journal and its contribution to the
scientific community. We add the authors to the list of reviewers who have submitted articles to our journal. We try to send incoming articles
according to your field of interest. Thank you in advance for your support.

We published the first special issue of this year. | would like to thank my friends who supported and contributed to this issue, which consisted
of papers traditionally presented at our student congress.

I am happy to share many good articles with you again in this issue. We chose the cover art of this issue from the article of Yilmaz et al.
Thank you for this beautiful picture. In addition, in the comentary section, | wrote the “Current Status of Approach to Thyroid Nodules”, which
concerned many branches. | think it will contribute to our colleagues who are interested in this field.

Our eye-catching articles are; Yilmaz et al. Radiological Appearences of Benign Soft-tissue Tumors of the Hand and Wrist With Special Emphasis
on MRI, Yabaci Tak et al. Statistical Errors in Medical Residency Theses, Salik et al. Anatomical Evaluation of The Major Vessels with Ultrasound
in Children Undergoing Cardiac Surgery, Aslan et al. Comparisons of the Radiolucent Lines Between Cemented and Cementless Oxford
Unicondylar Knee Arthroplasty: A Non-designer Group Report, Stleyman et al. Safety of Cefazolin in Prophylaxis in B-Lactam Allergic Children.

Dear readers,

It is pleasing that scientific meetings are starting to be held face-to-face again these days when the pandemic slows down the pace and the
number of cases decreases. We are waiting for you to send your original articles to our journal, which will be created with increasing scientific
activities. Also, as a small reminder, | would like you to cite our valuable published articles in your articles in order to increase the number of
citations of our journal.

All the best, see you in our next issue.

Kind regards
Prof. Dr. Adem AKCAKAYA
Chief Editor




Comentary

DOI: 10.14235/bas.galenos.2022.30075
Bezmialem Science 2022;10(2):131-4

Current Status of Approach to Thyroid Nodules

Tiroid Nodillerine Yaklasimda Giincel Durum

 Adem AKCAKAYA

Bezmialem Vakif University Faculty of Medicine, Department of General Surgery, Istanbul, Turkey

The prevalence of thyroid nodules (TNs) in the community is
high, and the rate of detection of TNs by using high-resolution
ultrasonography (US) is approximately 60%. Less than 5% of
TN are malignant (1). TNs are seen approximately 4 times more
frequently in women than in men. The prevalence of palpable
TN in areas without iodine defficiency is approximately 5% in
women and 1% in men. The rate of thyroid cancer is two times
higher in men than in women (4% vs. 8%) (2). In a screening
study conducted with randomly selected individuals in the
population, TNs were detected more frequently in women and
the elderly (3). It is very important to distinguish between benign
and malignant nodules. Clinical evaluation and US should be
performed in palpable TNs (4). Physical examination alone may
reveal 5% to 7% of TN. Ultrasound shows a prevalence of 20%
to 76% in the same population, and this is in line with autopsy

findings (2).

People with TN are usually euthyroid. Most patients are
asymptomatic, but the absence of symptoms does not rule out
malignancy. Less than 1 percent of TNs cause hyperthyroidism
or thyrotoxicosis. If spontaneous bleeding into the nodule has
occurred, patients may complain of a feeling of pressure or pain
in the neck. When any nodule is detected; history of goiter, family
history of thyroid carcinoma and autoimmune thyroid diseases
such as Hashimoto’s thyroiditis and Graves disease, family
history of polyposis (Gardner syndrome), hypothyroidism or
hyperthyroidism should be questioned.

TNs can be solitary, multinodular, or cystic (5). TNs can also
be classified as adenoma, carcinoma, cyst, colloidal nodule, and
inflammatory nodules. The most common TN type with a low
risk of malignancy is colloids. Most follicular adenomas are
benign, but some may have features of follicular carcinoma. About

5% of microfollicular adenomas are proven to be follicular cancer.
Thyroiditis may also present as a nodule. Thyroid carcinoma
usually presents as a solitary palpable TN. The most common

type of malignant TN is papillary carcinoma (6).

A TN is a lesion within the thyroid gland that is radiologically
different from the surrounding thyroid parenchyma. Some
palpable lesions may not have obvious radiological features.
TNs can be solid or liquid. TNs that are detected in imaging
studies performed for other reasons and that are not-palpable
are called incidental nodules or “incidentalomas”. There is no
difference in malignancy risk between non-palpable nodules and
sonographically confirmed palpable nodules of the same size.

Generally, nodules larger than 1 c¢m are considered clinically
significant and are evaluated because they have malignant
potential. Although rare, lymphadenopathy and nodules smaller
than 1 cm with clinical symptoms may also cause morbidity
and mortality, therefore they should be evaluated with advanced
imaging techniques. The widely accepted view is that TNs smaller
than 1 cm do not need to be investigated invasively for malignancy.

The clinical significance of TN is due to the risk of development
of thyroid cancer, which occurs in 7-15% of patients, depending
on age, gender, radiation exposure, family history, and other
factors. The generally accepted view is that most nodules are at
low risk for malignancy, and even if malignancy is diagnosed, it
can be successfully treated to a large extent (3).

High-resolution US, sensitive thyroid-stimulating hormone
(TSH) assays, and fine needle aspiration biopsy (FNAB) are used
together with clinical findings to detect the features of the TN.
Thyroid scintigraphy is not required for diagnosis in most of the
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patients, but can be used to detect functional autonomy in iodine
deficient soils in patients with low serum TSH or multinodular
thyroid gland. Serum TSH measurement is the first laboratory
test to detect thyroid function. Afterwards, measurement of
free thyroxine (FT4) and free triiodothyronine (FT3) levels,
and thyroid peroxidase antibodies (TPOADbs) may be requested.
Measurement of unstimulated serum calcitonin should only be
performed when medullary thyroid cancer (MTC) is suspected
based on FNAB results or the patients history (4).

1- Measurement of serum thyrotropin level: During the initial
evaluation of a patient with a TN, serum thyrotropin level
should be measured. If the serum TSH level is below normal, a
radionuclide thyroid scan should be performed. If serum TSH
level is normal or elevated, radionuclide scanning should not be
performed as the initial imaging evaluation.

2- Serum thyroglobulin level: Routine measurement of serum
thyroglobulin (Tg) level is not recommended for the initial
evaluation of TNs. Serum Tg levels may be elevated in most
thyroid diseases and measuring its level is a low-sensitivity and
non-specific test for thyroid cancer.

3- Serum calcitonin level: Routine measurement of serum
calcitonin level is not recommended for the initial evaluation of
TNs. If the unstimulated serum calcitonin level is higher than
50-100 ppg/mL, it is significant for the diagnosis of MTC. There
are studies showing that calcitonin measurement from the FNAB
material of TN may be helpful in the preoperative evaluation
of patients with moderately elevated basal serum calcitonin level
(20-100 ppg/mL).

4- 18F-Fluorodeoxyglucose positron emission tomography
scan (18FDG-PET): 18FDG-PET uptake in a
sonographically confirmed TN is significant for thyroid cancer
risk, and FNAB is recommended for nodules larger than 1 cm.
Extensive 18FDG-PET uptake with sonographic and clinical

Focal

signs of chronic lymphocytic thyroiditis does not require further
imaging or FINAB.

5- Thyroid sonography: Thyroid sonography, including
examination of cervical lymph nodes, should be performed in
all patients with known or suspected TN. Thyroid US is widely
used to assess the risk of malignancy in TN and to help decide
whether FNAB is indicated. AACE/ACE/AME guidelines
recommend that the position, shape, size, border, content,
echogenicity and vascular status information of TN be included

in US reports (3,7).

When evaluating the thyroid parenchyma with ultrasound,
homogeneity or heterogeneity of the thyroid gland, size of the
gland, size, location and sonographic characteristics of any
nodule, presence or absence of suspicious cervical lymph nodes
in the central or lateral compartments are evaluated. The report
should note the size of the nodule in three dimensions and
its location (for example, the right upper lobe) and all of the
sonographic characteristics, including the structure of the nodule
(solid, cystic ratio or spongy), echogenicity, borders, vascularity,
presence and type of calcifications. The pattern of sonographic
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features and the size of the nodule provide important information
in the decision of FNAB.

Thyroid ultrasound is an important imaging modality used
to evaluate TNs. Thyroid sonography, including examination
of cervical lymph nodes, should be offered in all patients with
known or suspected TNs. US can provide information about
dimensions, vascularity, structure and parenchymal changes
and detect lesions as small as 2 mm. It is widely used to avoid
unnecessary use of invasive procedures and to differentiate
benign and malignant lesions (2).

The FNAB can be performed with palpation if diagnostic US
confirms the presence of a solid nodule corresponding to the
palpable nodule. When clinically indicated, it is preferred to
perform FNAB under ultrasound guidance in the evaluation
of TNs. FNAB is the most accurate and cost-effective method
for evaluating TNs. Retrospective studies have shown that US-
guided FNAB procedure has lower rates of both non-diagnostic
and false-negative cytology compared to palpation. US-guided
FNAB should be preferred, especially in deeply located, difficult
to palpate or posteriorly located nodules that are not larger than
1 cm, are not palpable, have non-diagnostic cytology in the
previous biopsy, have mixed or cystic components. Cystic or
spongy lesions are considered to pose a low risk for malignancy,
and if they are larger than 2 centimeters, they are either monitored

or biopsied (2,3).

Ifa cyst is large and symptomatic, aspiration and ethanol ablation
may be considered as therapeutic interventions. If aspiration
is performed, it should be evaluated cytologically. When TN
are detected, sonographic evaluation of the anterior cervical
lymph node compartments (central and lateral) is required. If
US detects cervical lymph nodes sonographically suspicious for
thyroid cancer, FNAB of the suspected lymph node should also
be performed. Microcalcifications, cystic appearance, peripheral
vascularity, hyperechogenicity and round shape are features
suggestive of malignancy in lymph nodes. Lymph nodes with
these features usually require histopathological evaluation (7).

The ATA guideline provides the following recommendations for
the US findings of TN, the estimated risk of malignancy, and
the decision whether to perform FNAB (3).

A. High suspicion (risk of malignancy >70%-90%), FNAB

recommended

A solid hypoechoic nodule or a solid hypoechoic component of
a partial cystic nodule together with microlobulated, infiltrative
irregular borders, microcalcifications, the length of the nodule
being longer than the width, marginal calcifications, and the
presence of one or more of the signs of extrathyroidal extension
are risk factors for malignancy. A nodule with these sonographic
features is likely to be papillary thyroid cancer (PTC). Nodules with
a pattern of high suspicion and greater than 1 cm in size should
undergo diagnostic fine-needle biopsy to rule out or confirm
malignancy. However, in the absence of extrathyroidal spread,
metastatic cervical lymph nodes, or evidence of distant metastases,
micropapillary thyroid cancers (<1 cm) usually have a slow course,
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although this may depend on the age of the patient. The patient’s
age and preference can alter the decision-making process.

B. Moderate suspicion (risk of malignancy 10-20%), FNAB is
recommended.

Hypoechoic solid nodule with regular borders without
microcalcification, longer nodule length than width, and
extrathyroidal extension finding constitute this group. This
appearance has the highest sensitivity (60-80%) for PTC but a
lower specificity than the previous high suspicion pattern, and
FNAB should be considered for these nodules >1 cm to rule out
malignancy.

C. Low suspicion (risk of malignancy 5%-10%), FNAB is
recommend if >1.5 cm

There are isoechoic and hypoechoic solid nodules which do
not have microcalcification, irregular border, a shape where the
neck is longer than the width and evidence of extrathyroidal
extension, or there are cystic nodules with eccentric solid areas.
Only about 15-20% of thyroid cancers on ultrasound are iso- or
hyperechoic, and these are usually PTC or the follicular variant
of follicular thyroid cancers (FTC). Less than 20% of these
nodules are partially cystic. Therefore, these appearances have a
lower probability of malignancy and those less than 1.5c¢m in
size can be followed up.

D. Very low suspicion (<3), consider FNAB if it is >2 cm, follow-
up without FNAB is possible.

Spongy or partial cystic nodules that do not have sonographic
characteristics described in low, moderate, or high suspicion
samples have a low malignancy risk (<3%). If FNAB is to be
performed, the nodule should be at least 2 cm in size. For
nodules smaller than 2 cm, observation without FNAB may also
be considered.

E. Benign (<1%), FNAB is not recommended

Completely cystic nodules are unlikely to be malignant and
diagnostic fine needle biopsy is not indicated. If a cyst is large
and symptomatic, aspiration is performed and ethanol ablation
may be added in appropriate cases. If aspiration is performed, it
should be done in cytological examination (3).

In the cytological evaluation of the material obtained by using
FNAB, the Bethesda classification is used, which classifies
the lesions into 6 main categories with different characteristics.
The Bethesda system defines six diagnostic categories, and
cancer risk estimation is made in each category based on
literature review and expert opinion. These categories are
(1) non-diagnostic/unsatisfactory, (2) benign, (3) atypia/
follicular lesion of undetermined significance (AUS/FLUS), (4)
follicular neoplasm/suspicious follicular neoplasm (FN/SFN)
category including Hurthle cell neoplasm/suspicious Hurthle
cell neoplasm, (5) suspected malignancy (SUSP), and (6)
malignancy (3).

In the Bethesta classification;

1- Non-diagnostic category represents an inadequate sample
with an insufficient number of follicular cells. 2- Benign, normal
thyroid tissue showing adenomatous or multinodular goiter
nodules, common conditions include adenomatous nodules,
Hashimoto’s thyroiditis, and subacute granulomatous thyroiditis.
3- Follicular lesion of undetermined significance (FLUS) or atypia
of undetermined significance (AUS): the lesions that cannot
be determined to be benign are in this category. AUS includes
lesions with nuclear atypia and lesions with extensive oncocytic
changes, although not sufficient to be classified as a Hurthle
cell neoplasm. FLUS includes a combined microfollicular and
macrofollicular pattern. 4-Follicular neoplasm or suspicious
follicular neoplasm includes microfollicular or cellular adenomas.
Because the FNAB samples only a portion of the nodule, surgical
excision is required to determine whether the microfollicular
lesion is benign or malignant. Microfollicles are defined, colloid
is absent or insufficient, and cells are more numerous than in
macrofollicular nodules. 5- Suspicion of malignancy: It includes
lesions with uncertain malignant features for thyroid cancer. 6-
Malignancy: The cytology will differ according to the different
types of possible thyroid malignancies. In papillary cancers,
microscopy shows large cells with ground glass cytoplasm,
prominent nucleoli, and intranuclear cytoplasmic inclusions.
In medullary cancer microscopy shows scattered cells with
eccentrically displaced nuclei and slightly granular cytoplasm
often structured as a teardrop. Anaplastic cancer shows marked
pleomorphism, peculiar giant cells, and spindle cells.

How should a surgeon who sees the cytological evaluation
in the Bethesda classification interpret these results and what
should he do? Non-diagnostic biopsies (Bethesda 1) are
considered cytologically inconclusive. If insufficient follicular
tissue is obtained, the absence of malignant cells should not be
interpreted as a negative biopsy. The FNAB is usually repeated
in 4 to 6 weeks. Patients with benign nodules (Bethesda 2)
such as macrofollicular and colloid adenomas, nodular goiter,
and Hashimoto’s thyroiditis are usually followed up without
surgery. Initially, periodic US monitoring at increasing intervals
of 12 to 24 months is preferred. If US shows highly suspicious
findings, FNAB should be repeated within 12 months despite a
benign initial biopsy. For nodules with indeterminate cytology
(Bethesda 3 and 4), the approach varies with institutional
practice. Some institutions take an additional FNAB sample
for molecular testing, while other centers repeat the FNAB 6
to 12 weeks later. A radionuclide scan may also be obtained if
repeated aspirations show only structural atypia. For nodules in
the Bethesda V' category with suspected malignancy, treatment
should include surgery. Molecular markers should not be used.
Bethesda 6 includes papillary cancer, medullary thyroid cancer
(MTC), thyroid lymphoma, anaplastic cancer, and metastatic

cancer to the thyroid. In these patients, surgery is the appropriate
method. ?

Patients with a solitary nodule larger than 1 cm in multiple
nodules should be evaluated in the same way. Each nodule
larger than 1 cm carries an independent risk of malignancy
and therefore requires a separate FNAB from each nodule.
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Sonographic patterns should be considered for FNAB. The
guideline recommends annual US and FNAB follow-up in
patients with benign FNAB and nodules with high suspicion on
US. In this group, patients with nodules with low or moderate
suspicion on US can be followed up at 12-24 month intervals.
If an increase in size (more than 20% increase in two different
diameters or 50% increase in volume) or new suspicious nodule
formation is detected during follow-up, FNAB should be applied
again. US follow-up is not required in patients with nodules
who have undergone two FNABs and have benign cytological
results.”

As a result, most of the TNs seen quite frequently in the
community are benign nodules. Close follow-up is important
to detect cancerous nodules. The follow-up protocol should
be made in accordance with the guidelines and this should be
determined according to the risk status of each patient.
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The Role of Platelet Indices, Red Cell Distribution Width
and the Ratios of Neutrophil to Lymphocyte, Platelet to
Lymphocyte and Lymphocyte to C-reactive Protein as
Markers for the Diagnosis of Acute Appendicitis in Children

Cocuklardaki Akut Apandisit Tanisinda Trombosit indeksleri ve Kirmizi Hiicre
Dagilim Genisligiile Notrofil/Lenfosit, Trombosit/Lenfosit ve Lenfosit/ C-reaktif
Protein Oranlarinin Rolu

© Alev SUZEN

Mugla Sitki Kogman University Faculty of Medicine, Department of Pediatric Surgery, Mugla, Turkey

ABSTRACT

Objective: To determine the role of mean platelet volume (MPV),
platelet distribution width (PDW), red cell distribution width
(RDW), neutrophil to lymphocyte ratio (NLR), platelet to
lymphocyte ratio (PLR) and lymphocyte to C-reactive protein ratio
(LCR) for the diagnosis of complicated and uncomplicated acute
appendicitis (AA) in children admitted to the hospital with right

lower quadrant pain.

Methods: The patients presented with right lower quadrant
abdominal pain were grouped as acute uncomplicated appendicitis
(Group 1), acute complicated appendicitis (Group 2) and right
lower quadrant abdominal pain-other than appendicitis (Group 3)
groups.

Results: In this retrospective study, 1,050 patients were included.
There was not a statistically significant difference regarding age and
gender between groups (p=0.555 and p=0.641, respectively). No
significant difference was observed in the comparison of all groups
and between-groups in terms of all laboratory parameters (MPV,
p=0.528; PDW, p=0.181; RDW, p=0.479; NLR, p=0.953; PLR,
p=0.848; LCR, p=0.535)

Conclusion: It was shown that MPV, PDW, RDW, NLR, PLR
and LCR aided neither in the differential diagnosis of patients with

(074

Amag: Sag alt kadran agrisi ile hastaneye bagvuran hastalarda
komplike olan ve olmayan akut apandisit (AA) tanisini koymada
ortalama trombosit hacmi (MPV), trombosit dagilim genisligi
(PDW), kirmizi hiicre dagilim genisligi (RDW), nétrofil/lenfosit

orant (NLR), trombosit/lenfosit oran1 (PLR) ve lenfosit/C-reaktif
protein (LCR) oraninin roliinii belirlemek.

Yontemler: Sag alt kadran agrist ile bagvuran hastalar akut komplike
olmayan apandisit (Grup 1), akut komplike apandisit (Grup 2)
ve apandisit disinda sag alt kadran karin agrist olanlar (Grup 3)
seklinde gruplandirilds.

Bulgular: Bu retrospektif calismaya sag alt kadran karin agrisi
nedeniyle bagvuran ardisik 1.050 hasta dahil edildi. Gruplar arasinda
yas ve cinsiyet agisindan istatistiksel olarak anlamli bir fark yoktu
(strastyla; p=0,555 ve p=0,641). Tiim laboratuvar parametreleri
acisindan tiim gruplar arasinda ve gruplar ikiserli kargilastrildiginda
anlamli farklilik gézlenmedi (MPV, p=0,528; PDW, p=0,181;
RDW, p=0,479; NLR, p=0,953; PLR, p=0,848; LCR, p=0,535).

Sonug: Bu calismada; MPV, PDW, RDW, NLR, PLR ve LCR’nin
hem sag alt kadran agrisi olan olgularinin ayirici tanisina hem de
pediyatrik akut komplike ve komplike olmayan apandisit olgularinin
ayirt edilmesine yardimer olmadigs gésterilmistir. Bunun nedeni,
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right lower quadrant pain nor in the discrimination of pediatric
acute complicated and uncomplicated appendicitispatients. The
explanation for this might be that complete blood cell count could
be affected by an inflammatory process other than AA and other
characteristics such as anemia, age and sex. Clinical observation
and diagnostic imaging modalities should still be the most reliable
diagnostic methods in acute appendicitis. The roles of these
parameters in the diagnosis of AA can be understood more clearly
with multi-center prospective studies with larger sample sizes.

Keywords: Mean platelet volume, platelet distribution width, red
cell distribution width, acute appendicitis, children, right lower
quadrant pain

Introduction

Acute appendicitis (AA) is one of the most common causes of acute
abdomen. Mostly, the diagnosis is easy due to well-known typical
symptoms and clinical findings of AA. However, sometimes these
symptoms and clinical findings are not clear. A number of discases
mimic AA and misdiagnosis can lead to negative appendectomy at
a rate of 5-42% (1). On the other hand, it is important to diagnose
AA rapidly and accurately because diagnostic delay is associated with
perforation and increased complication rate (2,3).

In recent years, radiological imaging methods such as ultrasound,
computerized tomography and magnetic resonance imaging have
been used frequently in diagnosis to improve diagnostic accuracy in
patients with suspected AA, but they are not completely sufficient
(2,3). Moreover, these methods can be expensive and sometimes
not available in emergency departments. Also, the patients are
exposed to radiation and contrast allergy may occur in computed
tomography (3).

Increased white blood cell and neutrophil counts are the earliest
indicators of inflammation in AA with low sensitivity and specificity
(2,3). Therefore, new biomarkers are needed for diagnosis. Mean
platelet volume (MPV), platelet distribution width (PDW) and
red cell distribution width (RDW) are the parameters of complete
blood cell count (CBC) calculated automatically. MPV, PDW
and RDW have been shown as markers of many inflaimmatory
conditions such as inflammatory bowel disease, celiac disease, acute
pancreatitis, rheumatoid arthritis, ankylosing spondylitis, and familial
Mediterranean fever (4-7). Neutrophil to lymphocyte ratio (NLR),
platelet to lymphocyte ratio (PLR) and lymphocyte to C-reactive
protein (CRP) ratio (LCR) are parameters that have been studied as
the predictive factors of AA in several articles and can be determined

simply by using CBC and CRP (8-10).

In this study, it was aimed to determine the roles of all these
laboratory parameters for the diagnosis of complicated and
uncomplicated AA in children admitted to the hospital with
right lower quadrant pain.

Methods

This retrospective study was conducted on children who were
admitted to Mugla Sitki Kogman University Training and
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tam kan sayiminin AA disindaki bir enflamatuar siirecten veya
anemi, yas ve cinsiyet gibi diger bozukluk ve 6zelliklerden etkilenmis
olmast olabilir. AAda klinik gézlem ve tanisal goriintileme
yontemleri hala en giivenilir tant yontemleri olmalidir. AA tanisinda
bu parametrelerin rolleri, daha genis 6rneklem biiyiikliigiine sahip
cok merkezli prospektif caligmalarla daha net anlagilabilir.

Anahtar Sézciikler: Ortalama trombosit hacmi, trombosit dagilim
genisligi, kirmizi hiicre dagilim genisligi, akut apandisit, cocuklar,
sag alt kadran agrist

Research Hospital, Mugla, Turkey with right lower quadrant
pain between January 2018 and December 2019. The study was
approved by the local ethics committee on 23.07.2020 with the
decision number 160.

The participants were divided into three groups as:
Group 1: Patients with acute uncomplicated appendicitis

Group 2: Patients with acute complicated appendicitis (patients
with perforated or gangrenous appendix)

Group 3: Patients with right lower quadrant pain- other than AA

The patients with a history of peripheral vascular disease,

hematological disease, acute or chronic infection, and

anticoagulant or steroid usage were excluded from the study.

Venous blood samples of the children were collected during
admission using the Standard venipuncture technique to
analyze CBC and CRP. The Cell-Dyn 3700 Haematology
analyzer (Abbott Diagnostics, USA) was used to assess CBC
measurements. The reference intervals of MPV, PDW and
RDW levels were accepted as 9.4-12.3 {1, 9.9-15.4 fL and 36.4-
46.3 fL, respectively. CRP concentrations were quantified with
a dual-radius enhanced latex techonology (Cobas C 501 Roche
Diagnostics, Rotkreuz, Switzerland).

Statistical Analysis

The SPSS (SPSS Inc, version 22.0 software, Chicago, Illionis,
USA) was used for statistical analysis. The results were expressed
as mean * standard deviation. One-Way analysis of variance
(ANOVA) was performed to compare age, levels and ratios of
parameters which were normally distributed among groups.
Kruskal-Wallis test was used to compare levels and ratios of
parameters which were not normally distributed among groups.
X2 test was performed to compare gender. For comparison of
groups with each other, post-hoc tests were performed. p<0.05
was considered statistically significant.

Results

Records of 1,050 patients were evaluated. Of these, 110
(10.48%) had uncomplicated AA, 37 (3.52%) had complicated
AA, and 903 (86%) did not have AA. The demographic features
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of the groups are presented in Table 1 and the comparisons of
laboratory parameters of all groups are shown in Table 2. There
was not a statistically significant difference regarding age and
gender between groups. No significant difference was observed
in the comparison of all groups and between-groups in terms of
all laboratory parameters.

Discussion

Although AA is one of the most common causes of abdominal
pain that requires surgical interventions in childhood, the
diagnosis still remains a challenge despite clinical examination,
laboratory tests and radiological studies (1-3). The need for
a novel, widely-available and inexpensive laboratory marker
is obvious to decrease morbidity rates due to either negative
appendectomies or complications such as perforation, wound
infection, bowel obstruction, abdominal abscess and sepsis.
Inexpensive, readily available and convenient inflammatory
markers presented in CBC have good potential for the
differential diagnosis of AA with these properties. On the other
hand, numerous conflicting results have been reported about
various inflammatory markers and ratios determined simply by
using CBC and CRP in the diagnosis of AA. This is the first

study comparing all these parameters in the diagnosis of AA.

In this study investigating the diagnostic value of MPV, PDW,
RDW, NLR, PLR and LCR in complicated and uncomplicated
AA, we did not determine the role of these parameters in
diagnosis. Although MPV, PDW and RDW levels were higher
in complicated and uncomplicated appendicitis groups, the
difference between groups was not statistically significant.

Furthermore, in patients with right lower quadrant pain but not
having AA, LCR was higher than complicated and uncomplicated
AA groups. This was not statistically significant either.

The MPV is a measurement of the average size of platelets in
the blood, whereas the PDW is a measurement of platelet
anisocytosis. Numerous contradictory results have been observed
about the diagnostic roles of MPV and PDW in patients with
right lower quadrant pain. Some studies reported that MPV
increased in AA, while others found that MPV was lower (11-
16). Meanwhile, Uyanik et al. (3) suggested that MPV had no
diagnostic value in children with AA. Also, Yigit et al. (2) and
Ceylan et al. (15) found no difference in terms of PDW between
patients with and without AA. Similarly, in the present study,
there were no statistically significant differences between the
groups in terms of MPV and PDW.

The RDW is an automated measure of the heterogeneity of
red blood cell size. Alteration of RDW level has been found in
some inflammatory disorders and infections (5,6). Daldal and
Dagmura (17) reported that RDW level was significantly lower
in patients with AA. On the other hand, Boshnak et al. (8) and
Tanrikulu et al. (13) did not findany significant diagnostic value
of RDW in AA, similiar to our result.

The role of NLR in AA was examined in a few studies. Daldal
and Dagmura (17) found that NLR was significantly higher in
patients with AA than patients without AA. Khan et al. (18)
suggested NLR was a predictor of severity of AA. On the other
hand, there was no statistically significant difference between the
studied groups with respect to NLR in the current study.

Table 1. Summary of patients’ characteristics

Uncomplicated

appendicitis
(n=110)
Age (mean + SD) 12.03+4.92 years
Gender (M/F) 46/64
(%) (41.8/58.2)

F: Female, M: Male, SD: Standard deviation

Table 2. Comparison of groups regarding the parameters (mean + SD)

Uncomplicated Complicated
Parameter appendicitis appendicitis

n=110 n=37
MPV (fL) 10.03+0.99 10.22+1.22
PDW (fL) 11.71£3.20 12.22+3.13
RDW (fL) 38.07+6.61 39.4£7.31
NLR 4.03+£7.25 3.82+4.02
PLR 148.03£68.31 157.54£99.23
LCR 1.82+2.77 1.91+4.22

p= Comparision of all groups

p1= Comparison between acute appendicitis and non appandicitis

p2= Comparison between perforated appendicitis and non-appendicitis
p3= Comparison between acute appendicitis and perfotated appendicitis

Compllgang Non-appendicitis

appendicitis (n=903) p

(n=37) -

11.7315.06 years 11.49+45.03 years 0.555

15/22 412/491

0.641

(40.5/59.5) (45.6/54.4)
Non-appendicitis
n=903 Pl p2 P3
10.02+1.06 0.528 1 0.778 1
11.51+£2.32 0.181 1 0.262 0.845
37.72+3.73 0.479 1 0.058 0.305
3.85+5.67 0.953 1 1 1
151.71£92.9 0.848 1 1 1
2.4616.45 0.535 0.914 1 1

MPV: Mean platelet volume, PDW: Platelet distribution width, RDW: Red cell distribution width, NLR: Neutrophile-to-lympocyte ratio, PLR: Platelet to lymphocyte

ratio, LCR: lymphocyte to C-reactive protein ratio, SD: Standard deviation
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The findings of studies examining the association between the
PLR and AA have been controversial. Liu et al. (9) systematically
reviewed the literature and found a significant increase in PLR
levels in adults with AA with age >30 years compared to those in
adults with AA with age <30 years or in children with AA. This
is consistent with our result.

The ratio of lymphocyte to CRP has recently been introduced
as a new parameter in differentiating AA (10). We didn’t find
a significant diagnostic value of LCR, similiar to the result of
Daldal and Dagmura (17).

Study Limitations

This was a retrospective study. The roles of these parameters
in the diagnosis of AA could be understood more clearly with
multi-center prospective studies with larger sample sizes.

Conclusion

The MPV, PDW, RDW, NLR, PLR and LCR are far from
being significant predictors in the differential diagnosis of AA.
The explanation for this might be that CBC could be affected
by an inflammatory process other than AA and other disorders
and characteristics such as anemia, diet, age and sex. Clinical
observation and diagnostic imaging modalities should still be the
most reliable diagnostic methods in AA.

Ethics

Ethics Committee Approval: The study was approved by the
local ethics committee on 23.07.2020 with the decision number
160.

Informed Consent: Retrospective study.
Peer-review: Externally peer reviewed.

Financial Disclosure: The author declared that this study
received no financial support.
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Could Vitamin K1 Deficiency be the Problem in Iron
Deficiency and/or Anemia in Premenopausal Women?
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Premenopozal Kadinlarda, Demir Eksikligi ve/veya Anemisinde Sorun Vitamin
K1 Yetersizligi Olabilir Mi?
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ABSTRACT

Objective: The etiology of iron deficiency anemia, which develops
as a result of menstrual bleeding in the premenopausal period, is
unknown. Vitamin K1 has an important role in the coagulation
cascade and is not a well known vitamin. The aim of this study
was to investigate whether or not Vitamin K1 had a role in anemia
developing in the premenopausal period, for which no additional
reason could be found.

Methods: This study included a patient group of women aged 18-
50 years, who had a regular menstrual cycle. Patients who were
found to have iron deficiency, who were evaluated hematologically,
gastrointestinally and gynecologically, and who did not have a
pathology that would lead to iron deficiency were included in the
study group.The control group comprised volunteers with regular
menstrual cycles who had not been previously determined with iron
deficiency. In the study, Vitamin K1, Hemogram, ferritin, iron,
total iron binding capacity were examined. The Vitamin K1 level
was measured by two different methods both using ELISA and
liquid chromatography-mass spectrometry (LC-MS/MS) methods.
In addition, a record was made for all participants including
demographic characteristics, lifestyle habits, and number of
menstruating days. The obtained data were then compared between
the groups.

Results: A total of 88 voluntary participants were included in
the study as 45 patients with iron deficiency anemia (IDA) and

Oz

Amag: Premenopozal donemdeki menstriiasyon kanamalari sonucu
gelisen demir cksikligi anemisinin énemli bir kisminda etiyoloji
bilinmemektedir. Vitamin K1 ise koagiilasyon kaskatinda énemli
gorevleri olan ve az bilinen bir vitamindir. Amacimiz premenapozal
dénemde anemi gelisen ve aragtirmalara ragmen ek bir neden
saptanmayan goniilliilerde Vitamin K1’in roliiniin olup olmadigin
arastirmakeir.

Yontemler: Calismaya menapoza girmemis, diizenli adet goren,
18-50 yas arast kadinlar alinmistir. Calisma grubuna demir
cksikligi saptanan, hematolojik, gastrointestinal ve jinekolojik
olarak degerlendirilmis ve demir eksikligine yol acacak bir patoloji
saptanmamis hastalar alinmistr. Kontrol grubuna ise daha énce
demir eksikligi saptanmamig ve diizenli adet géren, goniillii kadinlar
alinmistr. Calismada Vitamin K1, hemogram, ferritin, demir, total
demir baglama kapasitesi bakilmistir. Vitamin K1 diizeyi ELISA
ve sivi kromatografisi-kiitle spektrometresi (LC-MS/MS) kitleri
kullanilarak iki farkli yontemle calistlmistir. Ayrica hastalarin
demografik ozellikleri, aliskanliklari ve menstriiasyon giin sayisi
sorgulanarak kaydedilmistir. Toplanan veriler kargilastirilmistir.

Bulgular: Calismaya 45’1 demir eksikligi anemisi (DEA) olan,
43’1 de kontrol olmak iizere toplam 88 katlimcr alindi. Caligmaya
kaulan her iki grupta yas, beden kitle indeksi, protrombin zamani,
Uluslararast diizeltme orani, aktif parsiyel tromboplastin zamani,
folik asit ve Vitamin B12 ortalamalari benzer bulundu. Calismada
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a control group of 43 subjects. The age, body mass index, partial
thromboplastin, International normalized ratio, active partial
thromboplastin time, folic acid, and Vitamin B12 values were
similar in both groups. In both methods, no significant difference
was determined between the groups in respect of the Vitamin K1
level (p=0.9 in ELISA method and p=0.3 in LC-MS/MS method).
The number of menstruation days was determined to be significantly
higher in the anemic group than in the control group (p=0.002).

Conclusion: From the results of this study, it was considered that
IDA developed in premenopausal women with a longer period
of menstrual bleeding. However, Vitamin K1 deficiency was not
considered to be one of the underlying reasons for longer menstrual

bleeding.

Keywords: Vitamin K1, menstruation, iron deficiency anemia

Introduction

Iron deficiency anemia (IDA) is seen in one third of women in the
menstrual period (1). Excessive menstrual bleeding and menstrual
irregularities developing associated with gynaecological problems
in the premenopausal period, absorption problems or losses
originating from the gastrointestinal system, and hematological
problems such as factor or vitamin deficiencies are thought to be
the most common causes of iron deficiency or IDA. However,
despite similar nutrition and lifestyles, it is not known why
IDA develops in some menstruating women (2). A significant
proportion of this anemia of unknown cause is seen to improve
with menopause (3).

When the causes of excessive menstrual bleeding have been
investigated, no organic pathology can be determined in atleast 50%
of patients (4). Although many studies have been conducted on the
etiology in this subject, the effect of Vitamin K1 level on menstrual
bleeding has not been researched. Vitamin K has an important role
in the activation of Factors II, VII, IX and X, protein C and protein
S (5). As the body does not synthesize this vitamin, it cannot be
stored in large amounts, and acquired Vitamin K1 deficiency can
develop in adults and excessive menstrual bleeding may be seen (5).
When Vitamin K1 deficiency develops, first Factor VII decreases,
prolonging the prothrombin time/international normalized ratio
(PT/INR). When Vitamin K deficiency continues, the active partial
thromboblastin time (aPTT) can prolong as other factors decrease.
However, when Vitamin K1 deficiency develops and significant
reductions in factor levels are not seen, it is not known whether
or not bleeding increases without a longer PT/INR. In previous
observations in our clinic, it was determined that in patients with
iron deficiency continuously taking iron supplementation, when
the Vitamin K level was at the lower limits, the PT/INR level was
within the normal range.

The aim of this study was to investigate whether or not there was
a difference in terms of Vitamin K1 level between a control group
and patients with IDA, for which no additional reason could be
determined, and which was thought to develop associated with
menstrual bleeding.
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Vitamin K1 diizeyi ELISA yontemi ile degerlendirildi ve gruplar
arasinda anlamli fark saptanmadi (p=0,9). LC-MS/MS ydntemi
kullanilarak olgiilen Vitamin K1 sonuglari karsilastirildiginda
da gruplar arasinda fark olmadig goriildii (p=0,3). Calismada
menstrilasyon giin sayist anemik grupta anlamli olarak daha uzun
saptand1 (p=0,002).

Sonug: Premenapozal donemdeki kadinlarin - menstriiasyon
kanamalari daha uzun siirdiigii icin DEA gelistigini diisiinmekteyiz.
Ancak daha uzun menstriiasyon kanamasi nedenlerinden birinin
Vitamin K1 yetersizligi veya eksikligi oldugu gosterilemedi.
Anahtar Sézciikler: Vitamin K1, menstriiasyon, demir eksikligi
anemisi

Methods

This cross-sectional study included a patient group of women
aged 18-50 years, who had not entered the menopause and had a
regular menstrual cycle, and who had been determined with iron
deficiency, for which no pathology could be determined from
hematological, gastrointestinal and gynaecological evaluations.
The control group comprised volunteers with regular menstrual
cycles who had not entered the menopause and who had not
been previously diagnosed with iron deficiency and had therefore
never received any treatment. Patients or control group subjects
were excluded from the study if they had any known disease
or were taking any drugs, if they had prolonged PT/INR anda
PTT tests, von Willebrand’s disease, low thrombocyte count
or function impairment, or had any abnormality in terms of
Vitamin B12, folic acid, celiac antibody tests, stool occult blood
test or full urine analysis. In addition, those using any method
of birth control, who were pregnant or breastfeeding, were
vegetarian or vegan, or who did not wish to participate in the
study, were excluded. Vitamin K1, hemogram, ferritin, iron, and
total iron-binding capacity were examined in all participants. To
obtain more reliable results, Vitamin K1 levels were examined
separately with two different methods. In addition, a record was
made for all participants including demographic characteristics,
lifestyle habits, and number of menstruating days. To determine
the response to oral iron treatment, the hemoglobin and ferritin
levels of the anemia group were evaluated after 3 months. The
obtained data were then compared between the groups.

Procedure Technique: Vitamin K1: Venous blood samples were
taken into 2 separate non-gel vacuum tubes (Becton Dickinson)
wrapped in silver foil to prevent any effect from light, and the
Vitamin K1 levels were examined with 2 different methods.
Within 30 mins, the samples were centrifuged at 1,600 g for 15
mins at 4 °C. The serums were separated and stored at -80 *C
until assay. Hemolytic and lipemic samples were not included
in the study analyses. The Human Vitamin K1 levels were
measured with an ELISA using commercial kits (Elabscience; Lot
no:AK0018MAR21043; PRC) and an ELISA reader (Multiskan
FC® Microplate Photometer; Thermo Scientific; USA). The
results were expressed in 100-2,100 pg/mL.
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The other sample taken from the same patients was examined
with the liquid chromatography-mass spectrometry (LC-MS/
MS) method to measure the Vitamin K1 level. The normal range
was accepted as 0.1-2.1 ng/mL.

Approval for the study was granted by the Ethics Committee of
Bezmialem Vakif University (decision no: 71306642-050.01.04).
The costs of the tests applied were met by the Scientific Research
Program fund. Informed consent was obtained from all the study
participants.

Statistical Analysis

Data obtained in the study were analysed statistically using
SPSS for Windows vn 16.0 software (Statistical Package for
Social Sciences, SPSS Inc, Chicago, IL, USA). In addition
to definitive statistical methods (mean, median, standard
deviation), the Student’s t-test was used to compare normally
distributed parameters, and the Mann-Whitney U test for those
not conforming to normal distribution. In the comparison of
numerical data, the Pearson correlation coefficient test was
used. A two sided p value of <0.05 was considered statistically
significant.

Results

A total of 88 voluntary participants were included in the study as
45 patients with IDA and a control group of 43 subjects with a
mean age of 34.3+6.7 years (range, 21-49 years). The age, body
mass index, PT, INR, aPTT, folic acid, and Vitamin B12 values
were similar in both groups, with no statistically significant
difference determined (Table 1). The Vitamin K1 level was
measured using both the ELISA and the LC-MS/MS methods.
In both methods, no significant difference was determined
between the groups in respect of the Vitamin K1 level (Table 2).

Using both methods, no correlation was observed between
Vitamin K1 and hemoglobin, ferritin, transferrin saturation,
INR, and PT (Table 3). The number of menstruation days was
determined to be significantly higher in the anemic group than in
the control group (p=0.002) (Table 2). A significant correlation
was determined between the number of menstruation days and
ferritin. As the number of menstruation days increased, the

Table 1. Demographic data and laboratory test results of
the anemic group and the control group

Anemic Control

group (45)  grup (43)
Age (years) 35.616.5 32.916.8 0.07
BMI (kg/m?) 243433 23.1#33 0.1
PT (sn) (10.8-15.3) 13.7+0.8 13.9+0.8 0.15
INR (0.8-1.2) 1.05+0.08 1.07+£0.08 0.3
aPTT (sn) (24-42) 30.442.7 31.443 0.1
Folic acid (pg/mL) 6.912.6 5.9+1.6 0.06
Vitamin B12 (ng/mL) 321.2+110 324%146 0.9

BMI: Body mass index, PT: Prothrombin time, aPTT: Active partial prothrombin
time, INR: International normal range

serum ferritin level was found to decrease (r=-0.34, p=0.003).
The hemoglobin and ferritin levels of all the patients in the iron
deficiency group were determined to increase with oral iron

treatment.

Discussion

Although seen in 30% of women of reproductive age, iron
deficiency and/or anemia caused by menorrhagia is not fully
understood. This means that the majority of these women have
to use various iron preparates until menopause. These drugs have
many unwanted effects, and a significant proportion of these
women undergo hysterectomy before the age of 60 years (4). The
basic underlying cause of this problem that affects a large section

of society remains unknown.

Table 2. Comparisons of values between the anemic group
and the control group

Anemic Control

group group p

(n=45) (n=43)
Hemoglobin (g/dL) 9.5+1.3 13.3+0.7 0.001
MCV (fL) 70.3%6.5 86.9£3.7 0.001
Thrombocyte (10*3/uL) 288+102 246+49 0.005
Ferritin (ng/mL) (4.63-204) 4.4+3 31.9+19.1 0.001
Iron (ug/dL) (50-170) 19.946.2 92.3+30.8  0.001
TIBC (ug/dL) (250-425) 425.9+46.6 324.3£52.1 0.001
Transferrin saturation (%) 4.7+1.4 29.5+11.5 0.001

No of menstrual bleeding days 7.2+2.2 5.9+1.8 0.002

Vitamin K1 (ng/mL) (LC-MS/
MS)

Vitamin K1 (pg/mL)/ELISA) 104438 103+39 0.9

MCV: Mean corpusculer volume, TIBC: Totaliron binding capasity, LC-MS/MS:
Liquid chromatography-mass spectrometry

0.27+0.16 0.23+0.17 0.3

Table 3. Correlation analyses related to Vitamin K1

Vitamin K1 ELISA r p
Hemoglobin (g/dL) -0.16 0.17
Ferritin (g/dL) -0.06 0.65
Transferrin saturation (%) -0.04 0.73
INR (0.8-1.2) -0.09 0.45
PT (sn) 0.004 0.97
Vitamin K1 (LC-MS/MS) r p
Hemoglobin (g/dL) -0.08 0.46
Ferritin (g/dL) 0.016 0.9
Transferrin saturation (%) -0.19 0.1
INR -0.05 0.64
PT (sn) -0.06 0.58

PT: Prothrombin time, INR: International normal range, LC-MS/MS: Liquid
chromatography-mass spectrometry

141



Karatoprak et al. Vitamin K1 Deficiency and Anemia in Premenopa

Vitamin K is known to be a vitamin that cannot be directly
synthesized in the body. Vitamin K1 is synthesized with nutrients
and Vitamin K2 more by the bacterial flora in the intestinal system.
Vitamin K provides activation of the coagulation cascade with
clotting. When this vitamin is insufficient, firstly prolongation
of PT (INR) is seen because of the shortened half-life of Factor
7, and in more severe deficiencies, prolongation of aPTT may
be seen as Factors II, IX and X are affected (6). Various bleeding
disorders may be seen in the neonatal period because of Vitamin
K1 deficiency passing from mother to infant and insufficient
synthesis as the intestinal flora has not developed (7).

However, these disorders are believed to be rarely seen in
adults, as in addition to the wide availability of leafy green
vegetables throughout the world, it can be synthesised in the
intestines. Nevertheless, it may be seen in adults taking Vitamin
K antagonists, those with chronic liver disease, fat absorption
disorder, and those with long-term use of drugs similar to
antibiotics which disrupt the intestinal flora (8,9). However,
when there is subclinical Vitamin K deficiency without factor
deficiencies reaching a severe level, the PT (INR) level remains
within the normal range. In this situation, Vitamin K deficiency
may cause a slight increase in bleeding or subcutaneous bleeding.
Thus, more sensitive methods than INR should be used to
determine subclinical Vitamin K deficiency (9). To this end,
Vitamin K1 and K2 levels have been examined where there is
a relationship between osteoporosis and atherosclerosis (8).
It is thought that Vitamin K2 corrects bleeding diathesis by
supporting Vitamin K1 (10). Deficiency of Vitamin K2 in
particular is seen more often in some countries with different
nutritional habits and causes more diseases such as osteoporosis
(11). The prevalence in Turkey is unknown as to the best of our
knowledge there have been no studies conducted on this subject.

To be able to obtain more reliable results in the current study, the
Vitamin K levels were examined with the two most frequently
used methods with the highest proven reliability. In both
methods, when the Vitamin K level was determined below the
accepted reference range of 0.1-2.1 ng/mL (100-2,100 pg/mL),
the INR (PT) level was determined within the normal reference
range. This suggested that subclinical Vitamin K deficiency was
widespread and the study hypothesis could be correct. However,
when compared with the control group of those with normal
menstruation who had never developed iron deficiency, the
mean Vitamin K1 values were found to be similar. These results

could be explained by 3 different hypotheses.

First, not all Vitamin K was included in the current study as
only the Vitamin K1 level was examined. Therefore, a sufficient
Vitamin K2 level might be compensated for those with a low
Vitamin K1 level. Or when Vitamin K1 was at the lower limit
but within the reference range, Vitamin K2 might be insufficient.
Due to these types of variations, the results might be misleading.
If both Vitamin K1 and Vitamin K2 had been examined in
this study, the results would have been more comprehensive,
and results might support the hypothesis. Therefore, this study
should be considered a preliminary study for further research,
and as such, sheds light on future studies.
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Second was that Vitamin K analyses were extremely complex and
difficult tests, which might be affected by several factors. As there
were no reference tests with proven international reliability, the
tests were not well known and were performed in few centres,
this could affect the results and made it difficult to reach accurate
results (8,12). Although the utmost care was taken to obtain
robust results and two different methods were used, the results
were not statistically significant. In previous studies conducted on
Vitamin K1, the results were found to be conflicting (8,13,14).

Finally, the Vitamin K1 level might not have an effect on longer
duration of menstrual bleeding, as found in the current study,
but as no similar studies could be found in literature, it was not
possible to make comparisons.

In the patients followed up throughout the current study, the
iron deficiency was observed to be easily corrected with oral iron
treatment. Thus, it was determined that these women were not
able to provide sufficient iron in the body as they lost more of
the required nutritional iron intake in comparison to the control
group. In each menstrual cycle, an extra 10 mg iron is lost,
and in those with heavy bleeding this amount can increase to
42 mg (15). Therefore, every month, reserves are used up after
a time and this can lead to the development of iron deficiency
again. In the current study, the number of menstrual bleeding
days was found to be higher in the iron deficiency group than
in the control group. Moreover, as the number of menstrual
days increased, so the level of serum ferritin was determined to
decrease. However, Vitamin K deficiency could not be shown as
the reason for an increasing number of menstrual bleeding days
leading to iron deficiency. These results suggest that there could
be one of two possibilities or the two together.

The first possibility is that when menstrual bleeding increases,
the iron absorption capacity does not increase. Iron is absorbed
in the duodenum and jejunum in the intestines. While iron
absorption increases with ascorbic acid (Vitamin C) and meat,
it decreases with the intake of calcium, fibre, tea and coffee (15).
This type of effect was not expected in the current study as the
patients and control group were of the same culture with the
same nutritional conditions.

The other possibility is that as proposed in the current study,
there is a disorder causing the longer duration of bleeding.
Although no relationship could be shown between Vitamin K
level and menstrual bleeding, it could be considered a disorder
prolonging menstrual bleeding. This is supported by the fact that
iron deficiency seen in the premenopausal period is corrected
after menopause (16). It can also be that there is another factor
like Vitamin K, which has not yet been determined, which
affects the coagulation mechanism and contributes to the longer
duration of bleeding.

Study Limitations

There were some limitations to this study, primarily that not all
types of Vitamin K (K1, K2) were measured. Another limitation
was that the amount of menstrual bleeding of the women in
the study was not measured. Although Vitamin K levels were
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detected too low to be measured, subjects with non-prolonged
PT (INR) were determined in both groups. However, the reason
that INR was not prolonged in this situation or why the bleeding
of the control group was not prolonged, could not be explained.

Conclusion

In women developing iron deficiency and/or anemia because of
menstrual bleeding, there is thought to be a greater loss of iron
because of a longer duration of menstrual bleeding. However, no
relationship could be determined between Vitamin K1 level and
iron deficiency and/or anemia developing in pre-menopausal
women. We believe that further research is needed about what
is the factor that increases and prolongs menstrual bleeding
without changing bleeding tests and Vitamin K1 levels.
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The Effect of Exogenous Human Albumin Administration
on Acute Kidney Injury Development in Hypoalbuminemic
Patients in the Intensive Care Unit

Yogun Bakim Unitesindeki Hipoalbiiminemik Hastalarda Eksojen Human
Albimin Uygulamasinin Akut Bobrek Hasari Gelisimine Etkisi

i Serdar YESiLTAS, ® Cumali GUZEL, ® [smail SUMER, ® Harun UYSAL, ® Hayrettin DASKAYA,

® Meltem TURKAY, ® Kazim KARAASLAN

Bezmialem Vakif University Faculty of Medicine, Department of Anesthesiology and Reanimation, Istanbul, Turkey

ABSTRACT

Objective: Hypoalbuminemia is an independent risk factor for acute
kidney injury (AKI) and mortality. The primary aim of our study
was to investigate the effect of exogenous human albumin (EHA)
administration on hypoalbuminemic patients in the intensive care
unit (ICU) regarding the development of AKI. Our secondary aim
was to compare the ICU admission duration and mortality rates of
these patients.

Methods: After receiving ethics committee approval, the researchers
retrospectively screened database for 5,989 patients admitted to
the adult ICU from 01.01.2014 to 01.06.2018. The demographic
data, serum albumin and creatinine levels, [CU admission duration
and mortality rates of patients were recorded. Stage 2-3 AKI was
accepted based on the AKI network criteria, while hypoalbuminemia
was accepted as serum albumin values below 3.5 g/dL. Patients not
given EHA were assigned to group none human albumin (Group
NHA), while patients given EHA were assigned to group human
albumin (Group HA). The rate of AKI development, duration of
stay in ICU and mortality rates were compared between the groups.

Results: The mean age, AKI development rate, mortality rate and
ICU admission duration in Group HA were statistically significantly
higher than in Group NHA (p=0.0001, p=0.0001, p=0.0001,
p=0.0001). There was no difference in terms of the gender
distribution in the groups. The mean albumin value in Group HA
was statistically significantly lower than Group NHA (p=0.0001).

oz

Amag: Hipoalbiiminemi, akut bbrek hasart (ABH) ve mortalite
icin bagimsiz bir risk fakeériidiir. Calismamizin temel amaci, yogun
bakim iinitesinde (YBU) izlenen hipoalbiiminemik hastalarda
cksojen human albiimin (EHA) uygulamasinin ABH gelisimi

lizerine etkisini arastirmaktr. Tkincil amaclarimiz ise YBU'de kalis
siiresi ile mortalite oranlarini kargilagtirmaker.

Yontemler: Etik kurul onayr alindiktan sonra 01.01.2014-
01.06.2018 tarihleri arasinda eriskin YBU'de izlenen 5.989 hastayi
retrospektif olarak inceledik. Hastalarin demografik verileri, serum
albiimin ve kreatinin diizeyleri, YBU basvuru siireleri ve mortalite
oranlari kaydedildi. ABH ag kriterlerine gére evre 2-3 ABH olarak
kabul edilitken, 3,5 g/dlnin altndaki serum albiimin degeri
hipoalbiiminemi olarak kabul edildi. EHA verilmeyen hastalar
Grup NHA, EHA verilen hastalar Grup HA olarak adlandirild:.
ABH gelisimi, YBU'de kalis siiresi ve mortalite oranlart gruplar
arasinda karsilastirildi.

Bulgular: Grup HAdaki ortalama yas, ABH gelisimi, mortalite
oranlari ve YBU'de kalis siiresi Grup NHAya gore istatistiksel
olarak anlamli derecede yiiksekti (p=0,0001, p=0,0001, p=0,0001,
p=0,0001). Gruplar arasinda cinsiyet dagiliminda herhangi bir fark
yoktu. Grup HAdaki ortalama albiimin degerleri Grup NHAdan
istatistiksel olarak anlamli derecede diisiiktii (p=0,0001).
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Conclusion: In  conclusion, EHA  administration in
hypoalbuminemic patients prolong stay in ICU in addition to the
increase in the development of AKI and mortality.

Keywords: Acute kidney injury, exogenous human albumin,
hypoalbuminemia, intensive care units

Introduction

The global health problem of acute kidney injury (AKI) affects
millions of people each year (1). AKI, a syndrome characterised
by rapid disruption of renal functions within hours or days, has
multifactorial pathogenesis. A variety of changeable (dehydration,
intravascular volume loss, hypotension, anaemia, hypoxia
and body mass index) or unchangeable (age, gender, invasive
interventions, high-risk surgeries, cancer and comorbidities,
such as lung, liver or gastrointestinal pathologies) risk factors are
reported in the aetiology (2). AKI develops more often in critically
ill patients compared to the general population due to increased
risk factors. Early diagnosis of risk factors improves prognosis for
critically ill patients (3). Serum albumin concentration of less
than 3.5 g/dL, defined as hypoalbuminemia, is an independent
risk factor for AKI development (3,4). Albumin comprises
60% of plasma proteins and is multifunctional (5). Albumin
is the main determinant of colloid osmotic pressure and is an
important extracellular non-enzymatic antioxidant that regulates
capillary membrane permeability (5,6). Endogenous albumin
has a protective effect on the kidney and is proposed to play a
role in the integrity of proximal tubule cells and to maintain
functions through a variety of signal transduction pathways
(3,7). The protective effect in the kidney is thought to be due
to scavenging reactive oxygen fragments, preventing oxidative
injury via lysophosphatidic protective acid distribution and
binding and reducing nephrotoxicity caused by interleukin-2
(3). Administration of exogenous human albumin (EHA) as
colloids is not nephrotoxic, unlike some artificial colloids (3).
We did not find any studies regarding the effect of administering
EHA to patients developing hypoalbuminemia in the intensive
care unit (ICU) on the development or prevention of AKI. The
primary aim of our study was to investigate the effect of EHA
administration on hypoalbuminemic patients in the ICU on the
development of AKI. Our secondary aim was to compare the
duration of stay in ICU and mortality rates of these patients.

Methods

This study was a single-centre retrospective study and was
completed after receiving approval from Hospital Institutional
Ethics Committee (date: 02/10/2018, no: 18/235). A total of
5,989 patients who were followed up at our hospital adult ICU
between 01.01.2014-01.06.2018 were included in the study
after obtaining the ethics committee approval. Only the first
admission of patients with multiple admissions in this period
was analysed. This study included all patients above the age of
18 who were monitored for more than 48 hours in the ICU,
with initial serum creatinine and serum albumin values recorded.
Patients who received EHA after developing AKI were excluded

Sonug: Sonug olarak, hipoalbiiminemik hastalarda EHA uygulamast
ABH ve mortalitenin artmasina ek olarak YBU'de kalis siiresini
uzatmakeadir.

Anahtar Sézciikler: Akut bobrek hasari, eksojen human albiimin,

hipoalbiiminemi, yogun bakim iiniteleri

from the study. Additionally, patients with a kidney transplant,
known AKI on admission to ICU and chronic renal failure
diagnoses were excluded from the study.

Clinical characteristics, demographic data and laboratory data
were obtained from the institutional electronic medical records
system. The AKI was defined according to AKI network (AKIN)
criteria, using only serum creatinine levels. The first serum
creatinine level measured upon the admission of the patient to
ICU or when an increase in serum creatinine began was accepted
as basal creatinine. The second serum creatinine value measured
within 48 hours was determined to be the highest creatinine
value. If the basal creatinine value increased by more than 2
times, AKIN stage 2-3 patients were accepted as having AKI.
Serum albumin was measured in the hospital laboratory using
an Architect C 16000 (Abbot/USA) device. Serum albumin
value lower than 3.5 g/dL was assessed as hypoalbuminemia
(8). Patients who were not administered EHA (Human
Albumin 20% CSL Behring, Gmbh, Marburg, Germany) were
included in Group none human albumin (NHA), while patients
administered EHA comprised Group HA. The development of
AKI, duration of stay in ICU and mortality rates were compared
between the groups.

Statistical Analysis

In this study, statistical analyses were completed by using NCSS
(Number Cruncher Statistical System) 2007 Statistical Software
(Utah, USA) program.

Descriptive statistical methods (mean, standard deviation) were
used in addition to Independent t-test for comparison of two
groups and chi-square test for comparison of qualitative data.
Logistic regression analysis was used to determine factors affecting
mortality and AKI. Results were assessed at a significance level of

p<0.05.

Results

A total of 5,989 patients were recorded. Of the 1,672 (27.91%)
hypoalbuminemic patients, 1,206 who met our criteria were
included in the study. Patients were divided into two groups
based on whether EHA replacement was administered. There
were 625 patients in group NHA (51.82%) and 581 patients in
group HA (48.18%). AKI developed in 167 patients in group
NHA and 275 patients in group HA (Figure 1).

The mean age in group HA was statistically significantly higher
than group NHA (p=0.0001). There was no statistically significant
difference observed between the groups regarding gender
distribution (p=0.074). The AKI development and mortality rates
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in group HA were statistically significantly higher than group
NHA (p=0.0001). The mean albumin value in group HA was
statistically significantly lower than group NHA (p=0.0001). The
mean duration of stay in group HA was statistically significantly

higher than group NHA (p=0.0001) (Table 1).

The mean age, AKI development rate, EHA administration
and number of days in ICU were statistically significantly
higher in patients with mortality compared to surviving
patients (p=0.0001). The albumine value in mortal patients
was statistically significantly lower than surviving patients
(p=0.0001). There was no statistically significant difference
observed in the gender distribution of surviving and mortal

patients (p=0.326) (Table 2).

Logistic regression analysis was performed to determine
factors affecting mortality among age, AKI presence, number
of days in ICU and EHA use. Advanced age (p=0.0001), AKI
development (p=0.0001) and EHA administration (p=0.0001)
were determined as factors affecting mortality. The number of

days in ICU was not determined to affect mortality (Table 3).

Mean age, EHA administration, mortality and days of stay in
ICU were statistically significantly higher in patients developing
AKI compared to patients not developing AKI (p=0.0001).
There was no statistically significant difference observed in terms

of gender distribution between patients with and without AKI
(p=0.690) (Table 4).

Logistic regression analysis was performed to determine the
factors such as age, EHA administration and days of stay in
ICU, affecting AKI development. Advanced age (p=0.0001) and
EHA administration (p=0.0001) were determined to be factors
affecting AKI development (Table 5).

Discussion

According to the results of our study, advanced age and EHA
application in hypoalbuminemic patients were determined as
important factors effective in the development of AKI. At the
same time, EHA application and advanced age were among

ICU

Number of patients admitted to

N=5989

Removal of 4317 patients
with Albumin>3.5

Number of patients with
Albumin < 3.5 N=1672

Removal of 467 patients with
ARD, CRF, <48 hour admission

N=1206

duration

Number of patients
administered exogenous
albumin N=581

Number of Number of
patients not patients
developing AKI developing AKI
N=306 N=275

Figure 1. Patient selection algoritm

Number of patients not
administered exogenous
albumin N=625

Number of Number of
patients not patients
developing AKI developing AKI
N=458 N=167

ICU: Intensive care unit, ARD: Acute renal disease, CRF: Chronic renal failure, AKI: Acute kidney injury
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Table 1. Age, gender, AKI development rates, serum albumin values, mortality and number of days admission in the groups

Variables
Age
Female
Gender
Male
No
AKI
Yes

Serum albumin value
. No
Mortality
Yes
Days of admission

*Independent t-test, +Chi-square test

Group NHA
n=625

59.7+19.95
289

336

458

167
2.75£0.52
485

140
7.54%5.98

AKI: Acute kidney injury, p<0.05, NHA: None human albumin, HA: Human albumin

Group HA
n=581 P
65.95+17.19 0.0001*
46.24% 239 41.14% i
b +
53.76% 342 58.86%
73.28% 306 52.67% o
I +
26.72% 275 47.33%
2.36x0.63 0.0001*
77.60% 220 37.87% 0.0001
! +
22.40% 361 62.13%
14.4£13.43 0.0001*

Table 2. Mean ages, AKI development rate, exogenous human albumin administration and number of days in ICU of surviving

Variables

Age

Gender

AKI

Serum albumin value

Exogenous human albumin
administration

Days of admission

Female
Male
No

Yes

Yes

*Independent t-test, +Chi-square test
AKI: Acute kidney injury, p<0.05, ICU: Intensive care unit

and mortal

Table 3. Logistic regression analysis to determine the
factors affecting mortality

Factors p

Age 0.0001*
AKI .
development L
Days of 0.170
admission

Exogenous

human albumin 0.0001*

administration

AKI: Acute kidney injury

*p<0.05, CI: Confidence interval, OR: Odss ratio

OR

1.02

0.23

0.99

0.20

95.0% Cl for OR

Lower -
limit Upper limit
1.01 1.02

0.17 0.30

0.98 1.00

0.15 0.26

patients
Surviving patients Dea.d
n=705 patiens p
n=501

59.6£19.93 67.1£16.47 0.0001*
317 44.96% 211 42.12%

0.326+
388 55.04% 290 57.88%
555 78.72% 209 41.72%

0.0001+
150 21.28% 292 58.28%
2.69+0.55 2.39+0.64 0.0001*
485 68.79% 140 27.94%

0.0001+
220 31.21% 361 72.06%
10£11.25 12.03+10.08 0.001*

the factors affecting mortality, along with the duration of
hospitalization in ICU. Hypoalbuminemia incidence among
patients admitted to ICU is reported as 21% (3). We found this
rate to be 27.91%. Hypoalbuminemia alone is an independent
risk factor for mortality (5). The literature notes a strong link
between developing morbidity and mortality and serum albumin
in patients with underlying acute and chronic disease (3). Each
1 g/dL reduction in serum albumin concentration is reported to
increase AKI rates by 137% and mortality rates by 147% and
lengthen stay in ICU by 28% (4,9). Findik et al. (10) reported
that patients with low preoperative serum albumin had higher
renal replacement treatment requirements and mortality.

In our study, Group HA with low serum albumin levels had
higher mortality and longer stay in ICU, in accordance with the
literature.

Serum albumin level is known to decrease with age (11). The
mean serum albumin value in Group NHA was 2.75:0.52,
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Table 4. Mean ages, gender, exogenous human albumin administration, mortality and number of days in ICU of patients with

and without AKI

Variables AKI (-) n=763 AKI (+) n=167 p

Age 60.34+19.67 66.74+16.79 0.0001*
Female 338 44.24% 190 43.00%

Gender 0.690+
Male 426 55.76% 252 57.00%

. . No 458  59.94% 167 37.80%

Exogenous human albumin administration 0.0001+
Yes 306 40.06% 275 62.20%
No 555 72.64% 150 33.90%

Mortality 0.0001+
Yes 209 27.36% 292 66.10%

Days of admission 10.32+9.55 11.74+£12.68 0.028*

*Independent t-test, +Chi-square test
AKI: Acute kidney injury, p<0.05, ICU: Intensive care unit

while it was 2.36+0.63 in Group HA with a higher mean age.
We found that this small mathematical difference increased
mortality by a significant rate and lengthened ICU admission at
a significant rate. This situation may be explained as advanced
age causing hypoalbuminemia and increased comorbidities that
increase mortality in critically ill patients (3,5). Additionally, we
think it will be beneficial to conduct prospective comparative
studies on patients with different albumin values.

The EHA has been used as a therapeutic agent in ICUs for more
than 50 years. However, harmful effects were reported in the
1990s, and its use began to be debated (4). The main use of EHA
is the field of hepatology. The most controversial results related to
EHA replacement treatment were obtained in patients with liver
failure and renal function disorder. It was reported that EHA use
should be limited to high-risk patients based on obtained data
(12). Schortgen et al. (13) reported negative effects of hyperoncotic
albumin use on the kidneys in critically ill patients and an increased
risk of death. However, Lee et al. (14) reported that 20% EHA
replacement treatment before coronary artery bypass surgery in
patients with albumin levels lower than 4.0 g/dL increased urine
output during surgery and reduced the risk of AKI development.
Yu et al. (15) reported EHA administration might contribute to
renal amelioration after AKI developed. In the current study, we
found that AKI developed at higher rates in group HA. In our
logistic regression analysis to determine factors affecting AKI
development, we determined administration of EHA in addition
to advanced age were risk factors for the development of AKI.

Tablo 5. Logistic regression analysis to determine the
factors affecting AKI development

95.0% CI for OR

Factors p OR Lower Upper
limit limit

Age 0.0001* 1.02 1.01 1.03

Exogenous

human albumin 0.0001* 0.47 0.35 0.64

administration
Days of admission 0.699 1.00 0.98 1.01
*p<0.05, CI: Confidence interval, OR: Odds ratio, AKI: Acute kidney injury
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In elderly kidneys, structural and physiological changes, such as
loss of nephron mass, vascular and glomerular tubular degeneration
at the microscopic level, reduced glomerular filtration rates and
a tendency toward cellular apoptosis may be observed. These
physiological changes in renal functions may explain the tendency
toward AKI development among elderly patients (16). Male
gender is a known risk factor for AKI development (2). However,
we found no difference regarding gender among factors affecting
AKI development, contrary to the literature. Mortality was higher,
and stay in ICU was longer among patients developing AKI.

A variety of studies researching the correlation between EHA
administration and mortality have been carried out (17-20).
Patel et al. (17) reported that the use of EHA as a part of severe
volume resuscitation in sepsis, whether hypoalbuminemia was
present or not, might be ineffective in reducing mortality.
Additionally, Caironi et al. (18) reported that EHA replacement
ameliorated hypoalbuminemia in sepsis but did not improve
outcomes. Another study found there was no evidence that
EHA administration reduced mortality in critically ill patients
compared to cheaper alternatives like saline for patients with
hypovolemia in addition to hypoalbuminemia; however, they
suggested that EHA might be indicated in a selected critically
ill patient population (19). Offringa et al. (20) reported that
mortality was higher in critically ill patients given EHA. Our
results agree with the literature. Our logistic regression analysis
found that advanced age, AKI presence and EHA administration
were among factors affecting mortality, while mortality was not
affected by the length of stay in ICU.

Some authors have emphasised the need for additional
strengthened controlled-randomised studies to further explain
the underlying physiological and molecular reasoning (11,20).

Study Limitations

The main points in this study were that, albumin administration
did not affect prognosis and might have side effects that would
limit its administration and cost benefits. Our study had some
limitations, such as being retrospective, including a heterogenous
patient group and not being able to research and diagnose
accompanying pathologies that might affect the process in
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patients. Additionally, another limitation was that we could not
identify data related to the dose, frequency and duration of EHA
administration.

Conclusion

In conclusion, although we found that EHA administration
in hypoalbuminemic patients increased AKI development,
mortality and lengthened stay in ICU. The main points in this
study were that, albumin administration did not affect prognosis
and might have side effects that would limit its administration
and cost benefits. We believe that there is a need for prospective
randomised controlled studies researching the effects of EHA
replacement treatment on AKI.
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Association between Omega-6 and Omega-3
Polyunsaturated Fatty Acids Intake and /-6 G(-174)C
Polymorphism with Hs-CRP Level in Healthy Subjects

Saglikli Bireylerde Omega-6 ve Omega-3 Coklu Doymamis Yag Asitleri Tketimi
ve /-6 Geni G(-174)C Polimorfizmlerinin Yd-CRP Diizeyi ile Iliskisi

® Erhan GIRGINY, ® Hande ONGUN YILMAZ2

1Gentest Institute, Nutrition and Dietetics, Istanbul, Turkey

2fstanbul Okan University, Department of Nutrition and Dietetics, Istanbul, Turkey

ABSTRACT

Objective: Studies have shown that omega-3 and omega-6
polyunsaturated fatty acids play a major role in the prevention of
inflammation, and interleukin-6 (IL-6) levels can be associated
with inflammation. The aim of this study was to investigate the
relationship between G(-174)C polymorphism of /Z-6 gene with
dietary omega-3 and omega-6 intake and high sensitive C-reactive
protein (CRP) (hs-CRP] level.

Methods: This retrospective studywas carried out with a total of 302
healthy individuals, 152 women and 150 men, with a mean age of
50.1 years. Food consumption records, biochemical measurements,
and genetic analyzes of individuals were recorded from patient files.
Daily energy, fat, cholesterol, omega-6 and omega-3 intakes were
evaluated from food consumption records.

Results: The CC variation was observed in 7%, GC variation in
31%, and GG variation in 62% of the subjects. Dietary cholesterol
intake of individuals with CC variation and omega-6/omega-3
intake of individuals with GG variation were found to be positively
and significantly correlated with hs-CRP (r=0.155; p=0.035).

Conclusion: Inflammation is the complete response of the organism
to the stimuli. In order to prevent the formation of inflammation,
it is recommended that individuals with GG variation increase their
omega-6/omega-3 consumption rates in their diets towards omega-3.

Keywords: IL-6, G(-174)C, CRP, omega-3, omega-6

oz

Amag: Yapilan caligmalar, enflamasyonun énlenmesinde omega-3
ve omega-6 ¢oklu doymamis yag asiterinin biiyiik rol
oynadigini ve interlokin-6 (IL-6) seviyelerinin enflamasyonla
iligkilendirilebilecegini ortaya koymustur. Bu arastirmanin amaci,
IL-6 geninin G(-174)C polimorfizminin diyetle omega-3 ve omega-6
alimi ve yiiksek duyarli C-reaktif protein (CRP) yd-CRP seviyesi ile
iligkisini aragtirmakeir.

Yontemler: Retrospektif olarak yiiriitilen bu aragtirma, ozel
bir saglik kurumuna bagvurmus olan yas ortalamasi 50,1+12,4
yil olan 152 kadin, 150 erkek, toplam 302 saglikli birey ile
gerceklestirilmistir. Bireylerin besin tiiketim kayitlari, biyokimyasal
olgtimleri ve genetik analizleri hasta dosyalarindan kaydedilmistir.
Besin tiiketim kayitlarindan giinliik enerji, yag, kolesterol, omega-6
ve omega-3 alim miktarlart hesaplanmustur.

Bulgular: Bireylerin  %7’sinde CC varyasyonu, %31’inde GC
varyasyonu ve %62’sinde GG varyasyonu bulunmugtur. CC varyasyonu
goriilen bireylerin diyet kolesterol alimlari ve GG varyasyonu gériilen
bireylerin omega-6/omega-3 alimlari ile yd-CRP arasinda pozitif yonde
ve anlamli bir iliski oldugu belirlenmistir (r=0,155; p=0,035).

Sonug: Enflamasyon, organizmanin uyaranlar karsisinda baglatmug
oldugu yanitlarin tamamudir. Enflamasyon olusumunun engellenmesi
icin GG varyasyonunasahip bireylerin diyetlerindeki omega-6/0mega-3
titketim oranlarini omega-3 yoniinde artirmalari 6nerilmektedir.

Anahtar Sézciikler: [1-6, G(-174)C, CRD, omega-3, omega-6
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Introduction

According to the report published by the World Health
Organization in 2016, 71% of the causes of death worldwide
are cardiovascular diseases, cancer, respiratory system diseases
and diabetes (1). It is stated that the basis of these diseases is the
inflammatory response process (2).

All of the responses initiated by the organism against exogenous
and endogenous stimuli and necessary for vital continuity are
considered as inflammatory responses (3). Numerous single
point polymorphisms (single nucleotide polymorphism) have
been defined in the interleukin (/L)-6 gene in scientific studies
(4-7). It is stated that IL-6 G(-174)C polymorphism is related
to the formation of systemic inflammatory response. Specific
inflammatory mediators such as IL-6 and C-reactive protein
(CRP) are closely associated with inflammation (8). CRP is an
acute phase protein, level of which increases immediately in case
of inflammation and is synthesized in the liver under the control
of IL-6. High sensitivity CRP (hs-CRP) is a value that is not
different from normal CRP, only a more sensitive measurement
system is used. Hs-CRP, which is more sensitive than standard
CRP test, can detect inflammation that CRP cannot detect (9).

Inflammation, which is one of the basic components of the
immune system, plays a critical role in the daily diet nutrients.
Therefore, nutrition is defined as meeting the energy and
nutritional needs of the individual, as well as strengthening the
immune system and turning the inflammatory response in its
favor (10).

It is known that fatty acids, which are an important component
of nutrition, have an effect on immune functions both
pathologically and physiologically (11). A diet rich in omega-3
polyunsaturated fatty acids suppresses inflammatory metabolism,
while excessive consumption of omega-6 polyunsaturated fatty
acids plays a role in increasing inflammation (12). Alchough there
are various recommendations regarding the omega-6/omega-3
ratios that should be taken in the daily diet, it has been shown
that inflammation markers decrease as the ratio approaches
1/1 (13). For this reason, it is extremely important to increase
omega-6/omega-3 consumption in the daily diet in the direction
of omega-3 (12).

According to the hypothesis of the research, high dietary
omega-6/omega-3 consumption ratio increases yd-CRP levels
with G(-174)C polymorphisms of /L-6 gene. In this direction,
the aim of the study was to investigate the relationship between
G(-174)C polymorphisms of the /L-6 gene and dietary omega-3
and omega-6 ratios and hs-CRP levels in individuals who were
admitted to a health institution for genetic analysis.

Methods

The research was planned and conducted retrospectively.
Inclusion criteria for the study were determined as being over the
age of 18, not having a chronic disease, not using non-steroidal
anti-inflammatory drugs (NSAIDs), having genetic tests done,
and volunteering to use the registered information for research

purposes. The research was conducted with a total of 302 healthy
individuals, 152 women and 150 men, with an average age of
50.1+12.40 years, who were admitted to a private genetic testing
center in Istanbul and had their genetic tests done between
January 2015 and February 2018. Since the research was carried
out retrospectively and with recorded data, the entire universe
was included in the study without making a sample calculation.

This research was conducted after it was approved by the Ethics
Committee with the decision number 9 at the meeting of the Ethics
Committee of Okan University, dated 12.03.2018 and numbered
92. Institutional approval was obtained from the genetic testing
center in order to conduct the research. It was conducted on a
voluntary basis with individuals who agreed to participate in the
research. When individuals were first admitted to the genetic testing
center, approval was obtained that they would allow the use of their
information for research purposes. After obtaining the consent
of the individuals, the information form filled face to face by the
dietician included the personal information of the individuals,
anthropometric measurements, food consumption, exercise status,
biochemical measurements and genetic analysis. Food consumption
frequency, serum hs-CRP values and IL-6 G(-174)C analysis results
were obtained from the information form of the individuals and
used in the study.

While recording the frequency of food consumption, the
foods consumed by the individuals on average for a year were
questioned with the help of the food atlas and recorded in the
patient information form. The frequency of food consumption
from archived files was mathematically converted into one-day
amounts. Daily energy, fat, saturated fatty acids, monounsaturated
fatty acids, polyunsaturated fatty acids, cholesterol, and omega-6
and omega-3 intakes were analyzed in the Nutrition Information
System 7.2 (Pacific Company) program. These determined values
were evaluated according to the recommended intake levels with
reference to the Turkish Dietary Guidelines (TUBER-2015).
Presence of IL-6 G(-174)C polymorphism analyzed by using
mass spectrometry (MassSpectrometer, MS) method and hs-CRP
levels measured by using immunoturbidimetric method with
Cobas 6000 (Roche Diagnostics International Ltd., Switzerland)
device were taken from archived patient files.

Statistical Analysis

The data were evaluated with SPSS (v22.0) statistical program.
Categorical variables were expressed as numbers (n) and percentage
(%), continuous variables were expressed as mean (X), standard
deviation (SD). Shapiro-Wilks, one of the normal distribution
tests, was used in the analysis of the data, and parametric tests
were used because the data showed normal distribution. The
means of more than two independent groups were compared with
the “one-way ANOVA test”. Pearson correlation coefficient was
calculated for the relationship between numerical measurements.
A p value <0.05 was considered statistically significant.

Results

A total of 302 individuals were included in the study to examine
the effects of omega-6/omega-3 intake and /L-6 gene G(-174)
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C polymorphism on hs-CRP levels in healthy individuals. The
mean age of the individuals was 50.1+12.40 years, and the mean
body mass index was 27.3 kg/m? (lower-upper: 16.4-46.1 kg/
m?). The mean hs-CRP value was found to be 2.9+4.2 mg/L.
Of the individuals 7.0% had the CC, 31.0% CG and 62% GG
genotypes (not shown in the Table).

The comparison of hs-CRP levels according to /L-6 gene variations
in individuals included in the study is given in Table 1. There was
no statistically significant difference between the mean hs-CRP
values of the individuals and the polymorphism groups (p>0.05).

Comparison of energy and fat intake values according to /L-6
gene variations is shown in Table 2. When the differences
between the polymorphism groups in terms of the energy and
fat intakes from the daily foods were evaluated, there was no
significant difference between the mean daily dietary fat intake
of individuals (p>0.05), only the saturated fat (%) intake differed
significantly between polymorphism groups (p<0.05). The mean
values of saturated fat (%) of individuals with CC polymorphism
were significantly higher than the mean values of individuals

with GC and GG polymorphisms (Table 2).

The correlation between daily energy and fat intake and blood
hs-CRP levels of individuals with /Z-6 gene CC variation
is shown in Table 3. There was a positive and significant
relationship between individuals’ cholesterol intake and hs-CRP
level (p<0.05). As individuals’ cholesterol intake increased, hs-
CRP levels increased at the same rate (Table 3).

As shown in Table 4, there was no statistically significant
correlation between daily energy and fat intake and blood hs-
CRP levels of individuals with /L-6 gene GC variation (p<0.05).

The correlation between daily energy and dietary fat intakes
and blood hs-CRP levels of individuals with /-6 gene GG
variation is shown in Table 5. There was a positive and significant
relationship between individuals’ omega-6/omega-3 intake ratio
and hs-CRP level (p<0.05). As the omega-6/omega-3 intake
ratio increased, the hs-CRP level also increased (Table 5).

Discussion

Within the scope of this study, the relationship between /L-6
gene G(-174)C polymorphisms and dietary omega-3/omega-6
ratios and hs-CRP levels were investigated in individuals who
did not use NSAID:s.

When hs-CRP levels of individuals were compared with daily
energy and fat intake values, cholesterol intake (p<0.05) in CC

Table 1. Comparison of /L-6 gene variations and hs-CRP

levels
SNP S x? SS F p
CcC 21 3.4 5.1
hs-CRP (mg/L) GC 94 33 53  1.002 0.368

GG 187 2.6 34

One-Way ANOVA test. p>0.05
hs-CRP: High-sensitive C-reactive protein, F: Frequency

152

Table 2. Comparison of /-6 gene variations and energy and
fat intake values

Energy and fat IL-6

2
intake gene S x S5 F P
cC 21 2127 567.6
Energy (kcal) GC 94 2.070 6444 0.273  0.761

GG 187 2.032 637.3
CcC 21 97.5 31.9
Fat (g) GC 94 103.9 35.8 0.523 0.593
GG 187 99.7 36.7
CC 21 41.4 8.2
Fat % GC 94 44.8 8.2 1.856 0.158
GG 187 439 7.0
CcC 21 28.9 8.6
SFA (g) GC 94 33.2 13.0 1.375 0.254
GG 187 3141 13.2
CcC 21 12.4 2.9
SFA (%) GC 94 14.7 4.1 4493 0.012
GG 187 13.7 3.3
cc 21 40.3 16.5
MUFA (g) GC 94 41.7 16.5 0.606 0.546
GG 187 39.5 15.8
CcC 21 171 4.8
MUFA (%) GC 94 18.1 4.1 1.100 0.334
GG 187 174 3.8
CC 21 22.1 9.7
PUFA (q) GC 94 232 10.1 0.325 0.723
GG 187 223 10.1
CcC 21 9.3 2.9
PUFA (%) GC 94 102 3.5 0.841 0.432
GG 187 9.9 3.2
CcC 21 335.3 1427
Cholesterol (mg) GC 94 366.8 1584 0310 0.734
GG 187 362.0 172.0
CcC 21 2.5 0.9
GC 94 2.8 1.4 1.403 0.247
GG 187 2.6 1.2
CcC 21 19.6 9.2
Omega-6 (mg) GC 94 20.4 9.0 0.182 0.834
GG 187 19.8 9.3
CcC 21 8.0 3.2
GC 94 7.7 2.7 0.592 0.554
GG 187 8.1 3.1
CcC 21 1.5 0.6
ALA (mg) GC 94 20 0.9 2.806 0.062
GG 187 2.1 1.0
CcC 21 0.4 0.3
EPA+DHA (mg) GC 94 0.6 0.6 2.570 0.078
GG 187 0.5 0.4

ALA: Alpha linolenic acid, DHA: Docosahexanoic acid, EPA: Eicosapentaenoic
acid, F: Frequency, g: Grams, kcal: Kilocalorie, mg: milligrams, MUFA:
Monounsaturated fatty acid, PUFA: Polyunsaturated fatty acid, SFA: Saturated
fatty acid

Omega-3 (mg)

Omega-6/
omega-3
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genotype and omega-6/omega-3 intake ratio (p<0.05) in GG
genotype were found be significantly different. It was found that
hs-CRP levels increased as individuals’ cholesterol and omega-6/

omega-3 intake ratios increased.

Karaman (14) investigated the relationship between /-6 gene
variants and hypertension in the population of Adiyaman. It was
stated that 63.9% of the population had GG, 31.5% GC and
4.6% CC variations of IL-6 G(-174)C polymorphism in the
healthy group. Ferrari et al. (15) investigated the relationship
between IL-6 promoter polymorphisms, diet and lifestyle factors,
bone mass and osteoporosis, and it was reported that 13.7%

Table 3. Correlation between diet, daily energy and fat
intake and blood hs-CRP levels of individuals with CC
variation (n=21)

Energy and fat intake x?+SD hs-CRP
E (keal) 2127.5 (567.6) 0.336
ner ca . .
» 0.136
Fat (g) 97.5(31.9) f 0.144
at (g .5 (31.
P 0.533
r -0.256
Fat % 41.4(8.2)
P 0.262
SFA (g) 28.9 (8.6) r 0.153
g 9 (8.
p 0.508
r -0.190
SFA(%) 12.4(2.9)
P 0.409
MUFA(g) 40.3 (16.5) ' 0.133
’ o P 0.566
r -0.178
MUFA (%) 17.1 (4.8)
P 0.440
PUFA (g) 22.1(9.7) f G2t
’ T P 0.827
r -0.219
PUFA (%) 9.3 (2.9)
p 0.341
r 0.502"
Cholesterol (mg) 335.3 (142.7)
P 0.020
Omega-3 (mg) 2.5(0.9) f 0.106
mega-3 (mg 5 (0.
P 0.648
o 6 (mg) 19.6 (9.2) f 0.043
mega-6 (m 6 (9.
’ ° P 0.852
o 6/ : 8(3.2) r -0.086
mega-6/omega- .
’ ’ P 0.709
r 0.073
ALA (mg) 1.5 (0.6)
p 0.752
r 0.143
EPA+DHA (mg) 0.4 (0.3)
P 0.537

ALA: Alpha linolenic acid, DHA: Docosahexanoic acid, EPA: Eicosapentaenoic
acid, g: Grams, kcal: Kilocalorie, mg: milligrams, MUFA: Monounsaturated fatty
acid, PUFA: Polyunsaturated fatty acid, SFA: Saturated fatty acid, SD: Standard
deviation, hs-CRP: High sensitivity C-reactive protein

of the participants had CC variation, 50% CG variation, and
36.3% GG variation. Lacopetta et al. (16), on the other hand,
stated that they detected the CC allele in 21%, CG in 44%,
and GG in 35%, according to the results of their study only on
women. Examining the relationship between IL-6 and CRP gene
polymorphisms in obese children with metabolic syndrome,
Todendi et al. (17) showed that 45.3% of them had GG, 43.8%
GC, and 10.9% CC variation in their study with 470 students in
Brazil. Although genetic polymorphisms of IL-6 have different
effects on diseases, they may have different allele structures in
each population and may not be a determining factor for the
population.

Table 4. Correlation between dietary, daily energy and
fat intake and blood hs-CRP levels of individuals with GC
variation (n=94)

Energy and fat intake x?*SD hs-CRP
E (kcal) 2070.2 (644.4) 0.057
ner Ca b d
% P 0.583
Fat (q) 103.9(35.8) 0.056
at (g . .
p 0.594
r -0.167
Fat % 44.8 (8.2)
p 0.108
SFA (g) 332 (13) ' 0091
J ’ p 0.382
r -0.151
SFA (%) 14.7 (4.1)
p 0.146
MUFA (g) 41.7 (16.5) r 0009
J o p 0.929
r -0.116
MUFA (%) 18.1 (4.1)
p 0.267
PUFA (g) 23.2 (10.1) ' 0082
J T p 0.430
r -0.168
PUFA (%) 10.2 (3.5)
p 0.105
r -0.007
Cholesterol (mg) 366.8 (158.4)
p 0.945
o - o r -0.193
mega-3 (mg .8 (1.
p 0.063
o - . r -0.065
mega-6 (m g
J J p 0.536
(o} 6/ 3 7.7 (2.7) ' 0-162
mega-6/omega- o o
J J p 0.120
A A r 0.026
m b
J p 0.802
EPA + DHA (mg) 0.6 (0.6) ' 0056
ar m b b
g p 0.590

ALA: Alpha linolenic acid, DHA: Docosahexanoic acid, EPA: Eicosapentaenoic
acid, g: Grams, kcal: Kilocalorie, mg: milligrams, MUFA: Monounsaturated fatty
acid, PUFA: Polyunsaturated fatty acid, SFA: Saturated fatty acid, SD: Standard
deviation, hs-CRP: High sensitivity C-reactive protein

153



Girgin and Ongiin Yilmaz. Fatty Acids Intake and /-6 Gene

In the study of Aslan (18) in which they compared serum
hepcidin levels with CRP and IL-6 levels in neonatal sepsis,
they found statistically strong and significant relationships
between IL-6 and CRP values. Tonet et al. (19) investigated the
relationship between the G(-174G)C polymorphism of the /L-6
gene and cardiovascular disease risk factors in elderly women in
Brazil and stated that GG homozygotes had higher serum IL-6
and yd-CRP levels compared to carriers of the C allele. It has
also been emphasized that GG homozygotes are more prone to
inflammatory diseases than other alleles. According to another
study investigating the relationship between the alleles of CRP
and IL-6, it was stated that the IL-6 -174CC genotype was

Table 5. Correlation between diet, daily energy and fat
intake and blood hs-CRP levels of individuals with GG
variation (n=187)

Energy and fat intake %%+ SD hs-CRP
E (kcal) 2032.7 (637.3) 0019
nergy (kca . .
0.800
Fat (g) 99.7 (36.7) f 0016
at (g . .
p 0.831
r -0.103
Fat % 43.9 (7)
p 0.162
r -0.044
SFA (a) 31.1(13.2)
P 0.548
r -0.092
SFA (%) 13.7 (3.3)
P 0.211
MUFA (g) 39.5(15.8) ' 0022
J B P 0.760
r -0.064
MUFA (%) 17.4 (3.8)
P 0.384
PUFA (q) 22.3(10.1) ' 0.047
g T p 0.520
r 0.025
PUFA (%) 9.9 (3.2)
p 0.732
r 0.062
Cholesterol (mg) 362 (172)
P 0.403
o 3(mg) 0 r -0.062
mega-3 (mg .6 (1.
p 0.399
o 6 (mg) 19.8 (9.3) f 0053
mega-6 (mg .8 (9.
P 0.475
(o} 6/ 3 8.1(3.1) ' 0155
mega-6/omega- o o
J J P 0.035
ALA () ) r -0.034
m 5
J p 0.644
EPA+DHA (mg) 0.5 (0.4) ' 0.045
+ m . "
J P 0.540

ALA: Alpha linolenic acid, DHA: Docosahexanoic acid, EPA: Eicosapentaenoic
acid, g: Grams, kcal: Kilocalorie, mg: milligrams, MUFA: Monounsaturated fatty
acid, PUFA: Polyunsaturated fatty acid, SFA: Saturated fatty acid, SD: Standard
deviation, hs-CRP: High sensitivity C-reactive protein
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associated with significantly worse overall survival compared to
the GG or GC genotypes. It has been shown that people with
the CC allele are more prone to inflammation than those with
the CG and GG alleles (16). However, in this study, mean hs-
CRP values of individuals did not differ significantly between
polymorphism groups (p>0.05) (Table 2).

As researches on the benefits of omega-6 and omega-3 fatty acids
to human health increase, the importance of them has increased
in the society (20). Moertl et al. (21) investigated the effect of
omega-3 intake on systolic left ventricular function, endothelial
function and inflammation markers, and found that omega-3
supplementation dose-dependently increased the left ventricular
ejection fraction, but when a dose of 4 g was reached, there was
a significant decrease in IL-6 level. Reinders et al. (22) showed
in a study on men that the blood value of omega-3 fats was
inversely related to hs-CRP levels. Saravanan et al. (23) defined
omega-3 fatty acids as pleiotropic agents with beneficial effects
on the cardiovascular system and stated that the most important
effect was to reduce mortality after myocardial infarction.
Kalogeropoulos et al. (24) found in a study conducted in healthy
individuals that the ratio of omega-6/omega-3 fatty acids had a
strong positive correlation with inflammatory markers. Reinders
et al. (22) found in a study on men that the value of omega-3
fatty acids in the blood was inversely proportional to the CRP
levels. It is recommended to increase the intake of omega-3 fatty
acids and decrease the intake of omega-6 in the treatment of
diseases and reducing the effect of inflammation (12). In this
study, it was observed that there was a positive and significant
relationship between the dietary omega-6/omega-3 ratio and hs-
CRP in individuals with GG variation (p<0.05). As the omega-6/
omega-3 ratio of people with this genotype increased, the hs-
CRP value also increased. However, there was no significant
relationship between omega-6/omega-3 ratio and hs-CRP values
of individuals with GC and CC variations (p>0.05). When the
relationship between omega-3 alone and hs-CRP was evaluated
between polymorphism groups, no significant relationship was
found (p>0.05).

Study Limitations

The research had some limitations. The findings obtained as a
result of the research should be evaluated with these limitations.
The first limitation was that the sample of the study consisted of
individuals who were admitted to a single center and had their
genetic analysis done. Therefore, the results of the study could
not be generalized to the general population. Other important
limitations of the study were that the data were obtained
retrospectively from the records and the daily amount of food
consumption was calculated mathematically based on the
frequency of food consumption.

Conclusion

As a result of this study, it was found that as omega-6/omega-3
intake ratios of individuals with IL-6 G(-174)C GG variation
increased, hs-CRP levels increased and inflammation increased.
For this reason, it is recommended that people with this variation
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increase their omega-3 consumption and reduce their omega-6
consumption. In this direction, increasing the consumption
of foods such as mackerel, salmon, trout, herring and sardines
in order to increase omega-3 consumption. In order to reduce
omega-6 intake, it is recommended to limit the consumption of
vegetable oils rich in omega-6, such as sunflower oil and corn oil.
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ABSTRACT

Objective: The aim of this study is to evaluate the theses of
residency in medicine in terms of statistical errors made and thus
to contribute to the production of quality scientific publications
by ensuring that scientific publishers in the field of medicine are
sensitive and careful about statistics when doing their work.

Methods: In this study, we investigated 321 thesis theses which
are defended from 6 different universities are obtained from
the database of the Turkish Higher Education Council. The
investigation is was conducted in terms of “Errors Related to
p-values”, “Errors Related to Tests”, “Mathematical Notation
Errors”, “Statistical Symbol Errors”, “Inappropriate Interpretation”,
“Presentation of The the Statistical Method Analysis and Results
in The the Incorrect Section of The the Manuscript”, “Errors in
Summarizing Data”,“Incomprehensible Statistical Terms” and
“Errors in Statistical Terminology”

Results: There was at least one statistical error in all 321 medicine
residency theses examined. The most common error was “errors in
summarizing data” with a ratio of 70.1% (n=225), while the least
common error was “incomprehensible statistical expressions” with a

ratio of 14.3% (n=46).

Conclusion: As a result, both researchers and consultants who
undertake scientific studies have a responsibility to minimize these
errors. To prevent statistical errors, students who are doing residency
in medicine are required to receive the necessary training in
statistical literacy, to have basic statistical knowledge, and to receive
consultancy from a biostatistics expert for statistical evaluations.
Students who residency in medicine in preventing statistical errors

0z

Amag: Bu calismanin amaci upta uzmanlik tezlerini yapilan
istatistiksel hatalar bakimindan degerlendirmek ve tipta uzmanlik
dgrencilerinin istatistik yeterliliklerini degerlendirmektir. Boylece
tup alaninda bilimsel yayin yapan arastirmacilarin istatistik
konusunda duyarli ve dikkatli olmasini saglayarak kaliteli bilimsel
yayinlarin iiretilmesine katkida bulunmakir.

Yontemler: Calismamizda Yiiksek Ogretim Kurulu veri tabani
taranarak en az 40 yillik gecmise sahip 6 farkli tup fakiiltesinin
farkli anabilim dallarina ait 321 uzmanlik tezi rastgele secilmistir.
Secilen uzmanlik tezleri, Biyoistatistik uzmani olan bes arastirmaci
tarafindan  “p-degerleriyle ilgili hatalar”, “uygulanan testlerle
ilgili hatalar”, “Matematiksel gdsterim hatalar1”, “Istatistiksel
sembol hatalari”, “Uygun olmayan yorumlama”, “Verilerin
ozetlenmesindeki hatalar” , “Anlagilmayan istatistiksel ifadeler” ve
“Istatistik terminolojisindeki hatalar” bakimindan degerlendirildi.

Bulgular: Inceleme 321 tezin tamaminda en az 1 tane istatistiksel
hata mevcuttu. En sik kargilagilan hata, %70,1 (n=225) oran ile
“verilerin ozetlenmesindeki hatalar”, en az kargilagilan hata ise
%14,3 (n=46) oran ile “anlagilmayan istatistiksel ifadeler” oldugu
goriildil.

Sonug: Sonu¢ olarak, istatistiksel hatalari 6nleme konusunda
tpta uzmanlik &grencilerinin istatistik okuryazarligi konusunda
gerekli egitimi almalari, temel istatistik bilgisine sahip olmalart
ve istatistiksel degerlendirme konusunda da bir biyoistatistik
uzmanindan danigmanlik almalari gerekmektedir. Danismanlarin
ise tez degerlendirme siirecinde istatistik konusunda daha hassas
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are required to receive the necessary training in statistical literacy, to
have basic statistical knowledge, and to receive consultancy from a
biostatistics expert for statistical evaluations.

Keywords: Statistical errors, residency in medicine thesis, statistical
review

Introduction

Statistical science is used in all stages of scientific research, from
the preparation stage of a studyies through to the reporting
stage. It is known that the correct use of statistics and statistical
procedures is extremely important in scientific studies today.
Medical authorities also stress the importance of statistics and
note that physicians should be a good reader of statistics,
both in scientific studiesy and in the conduct of specialized
theses. Researchers who lack adequate statistical knowledge may
make error in using statistical science at any stage of the
research, including data planning, design, execution, analysis
and presentation. When the medical literature was examined,
it was observed that the majority of studies had errors in
terms of statistical procedures. Some of these errors have had
a major effect on the results by directly affecting the results,
while others are were presentation errors in terminology and
dido not have a major effect on the outcome (1-3).

Statistical errors can be seen in the articles as well as in the
theses of residency in medicine. Although the authors are
responsible for the errors made in the thesis work as majors,
the thesis advisors are also responsible for the academic prestige
of the work.

Subsequent publication of thesis work bywith statistical errors
would also result in a loss of academic confidence of the
thesis authors and their thesis advisor. Therefore, consultants in
medical residency training are required to guide their students
for their statistical knowledge proficiency and to direct them
to receive biostatistical counseling in their studies. Many
researchers seeking to draw attention to errors and deficiencies
in statistics and methodology have emphasized since the 1960s
the importance of accurate use of statistics in scientific
publications in medical journals since the 1960s (4,5). When
studies in literature studies were examined, it was found that
some subject matter experts looked at the research design
used, the design flaws and mistakes, and the inappropriate
use of design in medical studies. Some subject matter experts
have examined the statistical tests used, the use of unsuitable
statistical methods, and the failure of statistical tests used in
medical studies to be specified in the study (6,7). Similarly, some
subject matter experts have worked on errors in summarizing data
and errors in statistical terminology (8-11). Some subject matter
experts have emphasized the knowledge of statistics and statistical
training for clinicians in their work (11-14). It is observed that
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olmalari ve tpta uzmanlik dgrencilerinin tezlerinin yiiriitiilmesi
sirasinda bir biyoistatistik uzmanindan danigmanlik almalarin:
saglamalidirlar.

Anahtar Sézciikler: Istatistiksel hatalar, tipta uzmanlk tezleri,
istatistiksel inceleme

statistical errors were made in medical studies due to the
lack of statistical knowledge of researchers lack of statistical
knowledge and their failure to consult a biostatistics expert. For
this reason, the first step of the medical residency theses should
be checking statistical errors in the requirement assessment. For
this reason, the first step of the medical residency theses of the
scientific study of physicians occurs in terms of statistical errors
in the requirement assessment. It is important to receive
advice from a biostatistics expert in the planning phase, analysis
phase, reporting phase, as well as consulting for statistical review
and evaluation of statistical quality prior to publication of
articles (5,12,15-17).

The aim of this study is to statistically evaluate the theses
of medical residency students. In this way, the statistical

competencies of the specialized students will be evaluated.

Methods

When literature research on statistical errors were analyzed, it was
found that in most of the researches at least one statistical error was
present. In the study of statistical errors in psychiatry journals, it
was reported that 40% of 164 studies had statistical errors (18).
The error rate was found to be 50% in the study conducted
by Glantz (15). In 52% of 62 scientific papers reviewed by
Gore et al. (8), at least one statistical error has beenwas found.
Luki¢ and Marusi¢ (19) reported that statistics were not reliable
in 63% of 144 articles published in medical journals 63%
of the 144 articles published by Luki¢ and Marusi¢ (19) in
medical journals reported that the statistics were not reliable.
Simundi¢ and Nikolac (20) reported at least one error in 87%
of 55 articles submitted to the medical journal. Ercan et al. (21)
reported statistical errors in 96% of 181 studies submitted to the
Medical Sciences journal Medical Sciences reported statistical
errors. Statistical errors were found in 93% of 157 articles
reviewed by Giinel Karadeniz et al. (2) in radiology journals.
When the studies mentioned above are were taken as reference,
the median ratio determined according to the studies is was 0.63
(0.40-0.96). In the light of this knowledge, it was decided to
review 321 medical residency theses in terms of statistical errors
for 0=0.05 significance level and d=0.052 margin of error.

In our study, by scanning the database of the Turkish
Higher Education Council (THEC), 321 medical residency
theses belonging to different departments of 6 different medical
faculties with at least 40 years of experience were randomly
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selected. The selected medical residency theses were examined in
terms of statistical errors by five researchers (A. Yabact Tak, EE.
Can, E Kaskir Kesin, R. Ahmadian ve I. Ercan) who were experts
in Biostatistics. The medical residency theses were first evaluated
individually by subject matter experts, and then evaluated
together by five researchers. The classification of the statistical
errors found in the residency theses was done in accordance with
the statistical error groupings specified in the studies of Ercan
and Demirtas (1) and Ercan et al. (7). Accordingly, statistical
errors were classified as follows;

Errors relating to the p-value;

e p-values given in closed form (p<0.01, p<0.05, p>0.05,etc.),
e Non-reported p-values,

* Incorrect p-values,

¢ Incorrect demonstration of p-values (p=0.000, p<0.0005, etc.).
Errors relating to the statistical tests;

e Statistical technique defined but not used,

¢ Incorrect name for the statistical test,

¢ Undefined statistical test,

¢ Use of incorrect test,

e Statistical analysis required but not performed.

Other errors;

¢ Mathematical demonstration errors,

e Statistical symbol errors,

e Incomprehensible statistical terms,

¢ Inappropriate interpretation,

e Errors in (statistical) terminology,

e Errors in summarizing data,

e Presentation of statistical method-analysis and results in the
incorrect section of the manuscript.

Statistical Analysis

Statistical errors identified by each researcher were confirmed by
the study team. In this way, a complete harmony between the
researchers was achieved. Therefore, the inter- rater reliability
criterion was not calculated. Statistical errors were presented as
frequency and percentage, taking into account the number of
medical residency theses studied. IBM SPSS Statistics 22.0 was
used to analyze the data.

Results

There were at least one statistical error in all 321 medical
residency theses. The most common error was “errors in

summarizing data” with a ratio of 70.1% (n=225), while
the least common error was “incomprehensible statistical
expressions” with a ratio of 14.3% (n=46). The details of the
distribution of statistical errors made in the medical residency
theses examined are given in Table 1.

Discussion

In this study, statistical errors made in medical residency theses
were examined. In our literature research, while there were
articles on statistical errors in the publications, there was no
study on statistical errors in in which studies on residency theses
in medicine were conducted.

When a residency thesis it is turned into a scientific publication
after the residency theses, it is used as a reference by scientists and
offered to human service. Therefore, the accuracy and reliability
of residency thesis studies is very important. Statistics is one of
the most important factors for the accuracy and reliability of
a scientific study, from the planning stage of the study to the
reporting stage. Studies of medicine residency thesis studies
is are the first step of academic studies for clinicians. For this
reason, in this study, it was investigated whether there are were
statistical errors in residency theses in medicine and what kinds
of statistical errors, if any. Statistical errors in studies are generally
classified as errors related to p-value, errors related to statistical
tests and other errors. When 321 medical residency theses
obtained randomly from THEC database were examined, errors
related to p-value were found to be relatively high. It is known
that this error is an important error considering the importance
of p-value. In the medicine residency theses examined, the
most common mistake about p-value was the wrong display
of p-value with a rate of 47.4%, followed by “p-value with a
closed form” of with a rate of 46.4%. When similar studies in
the literature were examined, this ratio was found to be 18.43%
and 37.25% respectively in the studies of Ercan et al. (21) in
2015 and 2017, respectively. In the study conducted by Giinel
Karadeniz et al. (2), this rate is was 42.04%. Although it is
not considered an error by some readers to give the p-value in
closed form, it prevents the actual information obtained from
statistical testing from being reached. For example, it is error to
state p>0.05, instead of p=0.058. At the same time, actual values
of the p-value are needed in studies such as meta-analysis (22).
One of the most common errors encountered when examining
p-value errors is was that the p-values are were not correct with a
ratio of 34.6%. When analyzed in other studies in the literature;
this rate was 13.36% in the study of, Ercan et al. (21) in (2015
and it was 8.82% in the study of Ercan et al. (7) in2017.) this
rate is 13.36%, 8.82% and Ercan et al. (21) reported this rate as
17.83%. The authors emphasized that this rate is was obtained
only from articles where p-value can could be controlled, so this
ratio may might actually be higher.

When the errors for statistical tests are examined, the most
common error is the use of an undefined statistical test. This
rate was obtained as 44.2% in our study. The least mistake
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made in this classification is was not to apply the statistical test
defined in the method section with a rate of 18.7% in our study.
This rate was found to be 11.52% in the study by Ercan et al.
(21) In the studies in which Hanif and Ajmal (23) evaluated
80 research articles published in local journals indexed and
recognized in Pakistan, the rate was 26.25%. In our study, we
found that the name of the statistical test was incorrectly given
in 25.2% of medicine residency theses. While this rate was
3.23% in medical journals in the study of Ercan et al. (21),
This this rate was 12.50% in the study of Hanif and Ajmal (23)
and this rate was 12.66% in the studies of Giinel Karadeniz et
al. (2). Another important error related to statistical tests is the
use of the incorrect statistical test. While this rate was 28.3%
in medicine residency theses, theseis rates wereas 7.83% and
10.78%, respectively, in the studies of Ercan et al. (7,21) in
2015 and-2017. In the study of Hanif and Ajmal (23) study,
this rate was 28.75% while in the study of Giinel Karadeniz
et al. (2), it was 6.33%. In some cases, clinicians evaluate
the situation subjectively in their studies and make comments
without statistical testing. However, a scientific result cannot
be achieved without statistical testing. While the rate of this
kind of error rate was 21.8% in medicine residency theses,
when Ercan et al. (7,21) reported this rate as 17.51% in their
studyies in 2015 and 1.96% in their studyies in 2017, and
Ginel Karadeniz et al.(2) reported this rate as 8.86%.

In the 321 medicine residency thesis theses examined for the
errors classified as “Other Errors”, it was seen that the most
common error was the “errors made in summarizing the data”
with a rate of 70.1%. For example, regardless of the distribution
of numerical data, it was observed that mean, standard
deviation or median, minimum and maximum values were
given in theses. The rate of “Errors in summarizing data”

wasere 26.73% in their study of medicine articles inin the study
of Ercan etal. (7) and it was 57.84% in their studythe study
of Ercan et al. (21). In the study of Hanif and Ajmal (23), it
was 16.25%, while in the study of Giinel Karadeniz et al. (2),
it was 64.56%.

Another error addressed is notation errors. Notation errors were
classified as mathematical notation errors and statistical symbol
errors. In medicine residency theses, these rates were 51.4% and
19.6%, respectively. In similar studies in the literature, Ercan
et al. (7) reported 6.91% and 3.23%, respectively, while Ercan
et al. (21) reported 2.94% and 3.43%, respectively, and Giinel
Karadeniz et al. (2)reported 16.46% and 3.80%, respectively.
Errors in notation are known to mislead the reader in scientific
studies and lead to a misunderstanding of the results.

In some studies, it was observed that the researchers used statistical
expressions that were not understood in a manner contrary
to statistical language and that there were errors in statistical
terminology. In medicine residency theses, these rates was
14.3% and 28.7%, respectively. Accordingly, it was observed that
comments that were not in accordance with statistical language
were contradictory in the interpretation of results in scientific
research. In our study, this rate was 23.1%. In the study of
Ercan et al. (7) study, the rate of errors of incomprehensible
statistical terms was 4.15%, while in their 2017 study, this rate
was 0.49%. Likewise, the rate of inappropriate interpretation
errors was reported as 8.76% in the study of Ercan et al. (21)
in 2015 and 14.71% in the study of Ercan et al. (7) in 2017.
In the study of Giinel Karadeniz et al. (2), the rate of errors
of incomprehensible statistical terms errors was 22.78%, while
the rate of errors of inappropriate interpretation errors was of
the statistical analysis in the discussion section. The rate of

Table 1. Distribution of statistical errors in medical residency thesis theses

Source of errors

p-values given in closed form

Non-reported p-values

Errors relating to the p-value

Incorrect p-values
Incorrect demonstration of p-values
Undefined statistical test

Incorrect name for the statistical test

Errors relating to the statistical tests

Use of incorrect test
Statistical analysis required but not performed

225 (70.1%)
165 (51.4%)
63 (19.6%)
46 (14.3%)
74 (23.1%)
92 (28.7%)

Errors in summarizing data
Mathematical demonstration errors
Statistical symbol errors
Incomprehensible statistical terms
Inappropriate interpretation

Errors in (statistical) terminology

Presentation of statistical method-analysis and

0
results in the incorrect section of the manuscript R
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Statistical technique defined but not used

n (%)

149 (46.4%)
92 (28.7%)
111 (34.6%)
152 (47.4%)
142 (44.2%)
81 (25.2%)
60 (18.7%)
91 (28.3%)
70 (21.8%)
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this error was 42.1% in our study. When similar studies were
examined, this rate was 6.91% and 10.13% (7,21).

Study Limitations

According to the results obtained from our study, they we
showed that the researchers were insufficient in statistics or
did not show the necessary care in this regard. Statistical errors
can affect the results either directly or indirectly. Considering the
examined theses, it is was concluded that the rate of errors both
directly and not directly affecting the result is was not very low.
The reasons for these errors can be considered as, not consulting
a biostatistics expert on the subject, assuming that they are
sufficient in statistics, but not having sufficient knowledge,
and carelessness (1,21). In the evaluation process of medicine
residency theses, it would be more useful to have statistical
evaluation earlier than other expert evaluations. Because, an
error found as a result of a statistical evaluation that needs to
be corrected can affect the results and therefore the discussion
of the study. This will lead to a waste of time and extend the
research process.

Conclusion

As a result, both researchers and consultants who undertake
scientific studies have a responsibility to minimize these errors.
To prevent statistical errors, students who are doing residency
in medicine are required to receive the necessary training in
statistical literacy, to have basic statistical knowledge, and to
receive consultancy from a biostatistics expert for statistical
evaluations.Students who residency in medicine in preventing
statistical errors are required to receive the necessary training
in statistical literacy, to have basic statistical knowledge, and
to receive consultancy from a biostatistics expert for statistical
evaluations. The thesis advisor should be more sensitive about
statistics during the thesis evaluation process and ensure that
medical students receive consultancy from a biostatistics expert
during the execution of their thesis.
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Ischemic Stroke Severity, Stroke Types and Early Mortality in
Patients with End-stage Renal Disease

Son Dénem Bébrek Yetmezligi Olan Hastalarda iskemik inme Siddeti, inme
Tipleri ve Erken Donem Mortalite
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ABSTRACT

Objective: To compare the demographic characteristics, vascular
risk factors, stroke subtypes and early prognosis of patients with
end-stage renal disease (ESRD)/normal renal function (NRF) with

acute ischemic stroke (IS).

Methods: Demographic data and vascular risk factors of patients with
acute stroke between August 1 2013-April 1 2015 were determined.
Patients diagnosed with ESRD who were receiving dialysis treatment
with a glomerular filtration rate below 15, were included in the study.
Stroke severity was determined by using the National Stroke Health
Stroke scale. To determine the types of IS, “Trial of Org 10172 in
Acute Stroke Treatment” TOAST criteria were used. Deaths during
hospitalization were used to determine early mortality.

Results: Of the 132 patients included in the study, 33.3% had
ESRD and 66.6% had normal renal functions (NRF). Demographic
characteristics and risk factors did not differ between ESRD and
NREF groups. When stroke types were compared, it was determined
that stroke with undetermined etiology with more than one etiology
was higher in ESRD patients. Of all patients 10.6% died in hospital
and this rate was 20.5% in ESRD patients. In the regression analysis,
the presence of ESRD increased hospital mortality significantly (risk
ratio: 11.6, 95% confidence interval 1.7-77, p=0.011).

Conclusion: Our results showed that more than one etiology
was seen in acute IS patients with ESRD and ESRD significantly
increased the risk of hospital mortality.

0z

Amag: Caligmamizda akut iskemik inme (II) saptanmis son
dénem bobrek yetmezligi (SDBY) olan ve bébrek fonksiyonu
normal saptanan hastalarin demografik ozelliklerinin, vaskiiler risk

faktdrlerinin, inme alt tiplerinin ve erken dénem prognozunun
karsilastirilmast amaglanmustir.

Yontemler: Akut iskemik inme tanistyla 1 Agustos 2013-1 Nisan
2015 arasinda bagvuran hastalarin demografik verileri ve vaskiiler
risk faktorleri belirlendi. Glomeriiler filtrasyon hizt 15 altinda olan
ve diyaliz tedavisi alan SDBY tanili hastalar belirlenerek calismaya
dahil edildi. II tipinin belirlenmesinde “Trial of Org 10172 in Acute
Stroke Treatment” TOAST kriterleri kullanildi. Hastalarin inme
siddeti Ulusal Inme Saglik 6lgegi (NIHSS) ile belirlendi. Erken
dénem mortalitenin belirlenmesinde hastane yatist sirasindaki 6liim
oranlari kullanildi.

Bulgular: Calismaya dahil edilen 132 hastanin %33,3’tinde SDBY
varken geriye kalan %066,6’sinda bobrek fonksiyonlart normal
bulundu. SDBY olan ve olmayan grup arasinda demografik
ozellikler ve risk fakeorleri farkhilik gostermedi. Inme tipleri
kargilagtrildiginda ise, SDBY olanlarda birden fazla etiyolojiye baglt
sebebi bilinmeyen inmenin daha yiiksek oranda oldugu belirlendi.
Tiim hastalarin %10,6’s1 hastanede eks olmus olup, bu oran SDBY
olanlarda 9%20,5 olarak bulundu. Regresyon analizinde SDBY
varligt hastanede 8liim oranini anlamli derecede yiikseltmekteydi
(risk orani: 11,6, %95 giiven araligs 1,7-77, p=0,011).
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Introduction

Renal failure is a strong risk factor for cerebrovascular disease
[(CVD), stroke], which is one of the most important causes
of mortality and disability worldwide. It has been reported
that patients with end-stage renal disease (ESRD), especially
receiving dialysis treatment, have stroke 5-30 times more than
the population without kidney disease. Although the case
fatality rate differs among stroke subgroups, it reaches up to
90% (1). It has been stated that the increased risk of stroke in
chronic renal failure (CRF) is associated with the interaction
of renal failure-specific factors such as vascular comorbidities,
complex,  fluid
overload, toxic molecules that cannot be excreted, and disruption

malnutrition-inflammation-atherosclerosis

of the coagulation mechanism. The reason why one third of the
developing strokes are seen in the first 30 days following the start
of dialysis has been attributed to the more frequent observation of
risk factors such as diabetes, hypertension (HT), previous CVD
and hyperlipidemia (HL) (1,2). For a disease such as CVD with
a high incidence, disability and mortality, determining the risk
factors and knowing the modifiable or non-modifiable factors
that may affect the early and late prognosis gain importance in
terms of both early treatment and preventive medicine. In our
study, it was aimed to compare the demographic characteristics,
risk factors, ischemic stroke (IS) subtypes, stroke severity, stroke
subgroups and early death in acute IS patients with and without
ESRD, and to investigate the effect of ESRD on stroke severity,
subtype and early mortality.

Methods

In our study, all patients who were hospitalized, examined and
treated in the neurology service and/or intensive care unit with
the prediagnosis of IS in Van Regional Training and Research
Hospital between January 1 2014 and August 1 2015, were
retrospectively scanned. Being over the age of 18 was accepted as
an inclusion criterion. The diagnosis of stroke was made by using
computed brain tomography and diffusion-weighted imaging
and apparent diffusion coefficient magnetic resonance imaging
findings at the first admission. Patients with no signs of stroke
in their cranial imaging and those with metabolic pathologies
mimicking stroke (hypoglycemia, hyponatremia, etc.) were
excluded from the study. Demographic data and risk factors of
the patients were recorded. The following criteria were used to
determine risk factors: systolic blood pressure >140 mmHg and/
or diastolic blood pressure >90 mmHg or using antihypertensive
medication for HT; fasting blood glucose >140 mg/dL in 2
consecutive measurements or >200 mg/dL in glucose challenge
test or using antidiabetic medication for diabetes mellicus (DM);
stable or unstable angina pectoris, previous MI, diagnosis of
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coronary artery disease (CAD) with coronary angiography and
therefore taking medication for CAD; total cholesterol >200 mg/
dL, triglyceride >150 mg/dL low density lipoprotein cholesterol
>100 mg/dL, high density lipoprotein cholesterol <40 mg/dL;
or the use of antihyperlipidemic drugs for HL. Patients receiving
dialysis treatment were patients with a calculated glomerular
filtration rate (GFR) of less than 15 during their clinical follow-
up or prior to hospitalization and undergoing dialysis.

All investigations for the etiology of stroke were reviewed. Stroke
types of patients according to the TOAST criteria (3) were as
follows: large artery atherosclerosis (LAA), small vessel occlusion
(SVO), cardioembolism (CE), stroke of other determined etiology
(SODE), and stroke of undetermined etiology (SUE). LAA was
defined as more than 50% stenosis or occlusion in large vessels
in MR angiography, CT angiography, or carotid and vertebral
arteries doppler ultrasonography ipsilateral to the brain region
where symptomatic stroke occurred. The diseases with or without
atrial fibrillation (AF) leading to thrombus formation in the heart
such as rheumatic heart disease, nonvalvular valve disease, sick
sinus syndrome, recent heart attack, cardiac vegetation, akinetic
left ventricle, atrial myxoma, dilated cardiomyopathy, prosthetic
heart valve, and paradoxical embolism were accepted as sources
of CE. Patients with one of the lacunar syndromes characterized
by clinical findings, infarcts of less than 1.5 cm in neuroimaging
and exclusion of CI and LAA were classified as having SVO.
Rare diseases such as vasculopathies and hematological disorders
without atherosclerosis, carotid and vertebral artery dissection,
arteritis, migraine, diseases such as substance abuse vasculopathy,
fibromuscular dysplasia, radiation arteritis, protein C and
protein S deficiencies, antithrombin 3 deficiency, and IS due
to other coagulation disorders were designated as SODE. The
SUE group, on the other hand, was considered as those in whom
no etiology could be found despite further evaluations, or those
who were found to have two or more causes or those who were
examined insufficiently.

The stroke severity of the patients was determined according
to the The National Institutes of Health Stroke scale (NTHSS).
Length of stay and hospital mortality status of all patients were
noted. In order to determine the functional status of patients
after stroke, the modified Rankin scale (mRS) score was recorded
at the first admission and on the 15% day (4,5).

Statistical Analysis

The study was approved by the local ethics committee. After all
data were collected in the SPSS 20 database, patients with ESRD
and patients with normal renal functions (NRF) were compared
in terms of demographic characteristics, vascular risk factors, IS
etiology, stroke severity, and early functional outcome. Most of



Bezmialem Science 2022;10(2):163-7

the results were evaluated by descriptive statistical methods. Chi-
square test was used in the analysis of ordinal variables. In the
analysis of numerical variables, the Student’s t-test was used for
normally distributed data and the results were given as mean +
standard deviation, while the data were given as interquantile
range when the Mann-Whitney U test was used for data that did
not show normal distribution. Binary logistic regression model
was used for multivariate analysis. The results were considered
significant at the 95% confidence interval and significance level
of p<0.05.

Results

A total of 132 patients (68 men, 51.5%) were included in the
study, including 44 patients undergoing dialysis for ESRD
and 88 patients with NRE The mean age of all patients was
69.5£11.7 (minimum-maximum: 31-88). The mean age of
the ESRD group was not different from the NRF group (71
and 73, p=0.395). Gender distribution did not differ between
the groups. The distribution of risk factors in groups with and
without ESRD is shown in Table 1. The history of stroke was
more common in the ESRD group than the NRF group, but the
difference did not reach statistical significance.

Comparison of the etiologies of IS is given in Table 2. It was seen
that the SUE subtype was the most common in the ESRD group
and the CE subtype was the most common in the NRF group
(Table 2). Nineteen (43.2%) of the SUE in the ESRD group
were due to the coexistence of more than one etiology.

When groups with and without ESRD were compared, the
NIHSS scores at admission to hospital [9 (6) and 8 (8.8),
p=0.396], and length of stay [8 (7.5) and 8 (4), p=0.234] did
not differ.

Of patients with ESRD 20.5% (9 patients) and 5.7% (5 patients)
of patients without ESRD died in hospital, and this difference
was statistically significant (p=0.015). Initial NIHSS scores of
patients who died in the hospital were significantly higher than
those who did not die [16 (6) and 8 (8), respectively, p<0.0001].
Of the vascular risk factors, only HT differed significantly
between the groups with and without mortality (13.6% and
0%, respectively, p=0.039). Age and gender adjusted regression
analysis revealed that the presence of ESRD was significantly
associated with hospital mortality (hazard ratio: 11.6, 95% CI
1.7-77, p=0.011).

Discussion

In this study, patients with ESRD presenting with IS were
examined in terms of demographic characteristics, vascular
risk factors, stroke severity and type, length of hospital stay
and hospital mortality, and the results were compared with IS
patients without ESRD.

IS patients with ESRD included in our study did not differ
in terms of age, gender and vascular risk factors compared to
patients without ESRD. Although there are many publications in
the literature reporting a higher incidence of IS in hemodialysis

(HD) patients, it is noteworthy that hemorrhagic stroke is
mostly seen in this patient group. The reason for this difference is
explained by genetic predisposition and uncontrolled high blood
pressure, which rapidly decreases the GFR value and creates a
situation that is unprotected against changes in blood pressure
by reducing the resistance in the brain and renal vascular bed
(6-8). Independent risk factors for stroke in the CRF population
include African-American race, old age, DM, elevated systolic
and diastolic blood pressure, left ventricular hypertrophy, GFR
below 60 mL/min/1.73 m?, male gender, and positive family
history (9). In a 22-year single center study comparing CRF and
stroke patients with stroke patients with NRE, it was reported
that CRF patients were younger (mean age= 65.3; 70.5 years)
7).

In a study examining gender differences in CRF in the literature,
it was reported that women had protective factors against CRF
during the reproductive age and they had a tendency to develop
CREF 10 years later than men. The studies of Wang et al. (10) and
Ovbiagele (11) also supported that stroke was more common in
men. Differently, in the study of J. Mattana et al. (12) in which
they compared CRF and stroke patients with stroke patients
with NRE the male/female ratio was reported to be 50% in both
groups. Age can also be evaluated as a strong long-term predictor
for death after stroke. In the study of McWalter et al. (13), it was
reported that mortality was 8 times more in patients older than
85 years of age who had a stroke compared to the group under 60
years of age. In HD patients, HT is a factor that increases the risk
of both IS and hemorrhagic stroke, and it is thought that high

Table 1. Comparison of risk factors between groups with

and without ESRD

ESRD NRF

(n=44)  (n=88) P
HT, n (%) 38(86.4) 65(73.9) 0.122
DM, n (%) 16 (36.4) 30 (34.1) 0.847
CAD n (%) 14(31.8) 33(37.5) 0.567
HL n (%) 22(50)  38(43.2) 0.466
AF n (%) 9(20.5) 30(34.1) 0.156
Smoking n (%) 6 (13.7) 11(12.5)  0.470
History of stroke n (%) 18 (40.9) 22 (25) 0.072

HT: Hypertension, DM: Diabetes mellitus, CAD: Coronary artery disease, HL:
Hyperlipidemia, AF: Atrial fibrillation, ESRD: End-stage renal disease, NRF:
Normal renal function

Table 2. Comparison of stroke types between groups with
and without ESRD in IS patients

- ESRD NRF
TOAST classification (n=44) (n=88) p
1. Large artery atherosclerosis 3 (6.8) 9(10.2)
2. Cardioembolism 7(15.9) 31(35.2)
3. Small vessel occlusion 5(11.4) 10(11.5) 0.067
5. Stroke of undetermined etiology 29(65.9) 38 (43.2)

(including more than one etiology)

ESRD: End-stage renal disease, NRF: Normal renal function, IS: Ischemic stroke
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BP, which is difficult to control at the time of admission, may be
a predisposing factor in the development of stroke (11). Other
modifiable atherosclerotic risk factors such as smoking, HL and
AF also increase the risk of IS. The facts that our study was a
retrospective and single-center study and had a low number of
patients maked it difficult to interpret our results.

In the literature, there are publications reporting that the
frequency of HT in HD patients diagnosed with stroke reaches
92%. In the publications, it was reported that the most common
comorbidity in both HD patients and non-HD patients with
stroke was HT, and uncomplicated DM was the second most
common (14,15). In our study, the frequency of HT was 88.3%
in the ESRD group and 73% in the NRF group, and it was
lower when compared to the literature. It has been reported
that AF develops more in patients with CRF than in the normal
population, and CRF develops more in patients with AF than in
the normal population (16). AF was a risk factor on its own for
stroke, and it was found that 24% of our patients had a history
of AF and there was no difference between groups. It has been
reported that HT is an important risk factor leading to the
development of CAD in patients with CRE It has been reported
that DM also accelerates the development of CAD in patients
with CRF (17). In our data, 1/3 of all patients had a history of
CAD and there was no significant difference between the groups.
Supporting the literature, HT was the most common comorbid
disease in our patients, and HL and DM were also common. The
presence of risk factors did not differ between the groups.

In our study, when evaluated according to IS subtypes in
patients with ESRD, the most common one was SUE due
to more than one risk factor in the patients. In patients with
NRE CE was the most common etiology. It was thought that
the frequent observation of the SUE subtype might result from
the coexistence of LAA and CE risk factors in patients receiving
dialysis treatment, and the absence of a single etiologic cause. In
a study in the literature examining CVD developing in ESRD
patients receiving intermittent HD treatment, the distribution
of IS subtypes was reported as 28% CE, 23% SUE, 20% SVO,
18% SODE, and 11% SUE (18). Tusukamoto et al. (19)
examined the relationship between stage 3-4 kidney disease and
IS. They found that 46% of patients with IS with CRE, 36%
of patients with LAA, 31% of patients with SVO, and 26% of
patients with SUE and SODE had stage 3-4 renal failure. Stage 4
CREF in this study included stage 4 and 5 CRF levels in our study.
The increase in the frequency of AF in advanced ages is the most
important factor that makes CE play an important role in the
etiology of IS. Observation of CRF more frequently in patients
with AF also increases the incidence of CE. While CE is more
closely related to the degree of CRE LAA increases significantly
as the stage of CRF increases. The reason for the increased
frequency of LAA is associated with an increase in carotid
intima and media thicknesses independent of atherosclerotic
risk factors in HD patients, and especially this increase in those
with carotid stenosis decreases blood flow velocity in middle
cerebral artery and impairs brain perfusion (19). Sandsmark et
al. (20) examined 3,939 patients for the presence of stroke in
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CREF and reported that lacunar infarcts and white matter lesions
were observed more frequently in cranial MR imaging as the
GEFR value decreased, and this increase was higher in those with
albuminuria. Contrary to all these studies, we found significantly
more critical stenosis and atherosclerotic changes in the NRF
group in our own patients. One of the important factors in this
might be that this group was older in our study.

Our results did not show any difference in terms of stroke
severity between patients with and without ESRD. In a study in
which HD patients with stroke were evaluated in the literature,
the mean NIHSS score at admission was reported as 5.33 (21).
In the study conducted by Ulker et al. (22) in our country, it
was reported that the initial NIHSS score was very valuable in
determining the early prognosis, and that the prognosis was
much better after the second week in approximately 90% of
patients with NIHSS <6 compared to those with NIHSS 216. In
most studies with stroke patients, the presence of CRF has been
found to be associated with increased stroke severity, 3-month
mortality, and poor short-term prognosis, with more sequelae
than strokes with other mechanisms. There are conflicting data
regarding the post-stroke mortality rate in HD patients. For
example, while this rate was reported as 8-9% in some studies in
the literature, Mattana et al. (12) reported this rate as 23% (11).
In our study, 10.6% of all patients died during hospitalization,
and the mortality rate was found to be low compared to other
studies. In patients with ESRD, this rate increased to 20.5%
in our study. In the study of Ovbiagele (11), they found that
younger patients with hemorrhagic strokes and women died
at a higher rate in 25 patients with ESRD and stroke. In our
study, patients with and without ESRD were included and only
hospital mortality rates were evaluated. It was observed that the
presence of ESRD significantly increased the risk of in-hospital
mortality in patients with IS.

In the literature, it has been reported that the hospitalization
period of patients with CRF is longer than that of patients
with NRF (10,11). The reason for this is that there are often
accompanying complex medical problems, infections and/or
sepsis, and complications are more common in these patients.
For example, in the study conducted by Ovbiagele (11), the
average hospitalization time was reported as 3.9 days in the CRF
group and 2.7 days in the other group. There was no difference
between the groups in terms of the total length of hospital
stay of the patients in our study. Even when the patients who
died were excluded for more objective evaluation, there was no
difference in terms of length of stay between the two groups.
This can be attributed to the fact that patients with ESRD and
undergoing HD are tried to be discharged as soon as possible
before complications occur and infection is detected.

Study Limitations

The limitations of our study were that it was a retrospective
and single-center study. Multicenter studies are still needed to
determine stroke types in ESRD patients and to understand their
effects on early and late prognosis.
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Conclusion

In conclusion, in our study, it was shown that IS with more than
one etiology was seen more frequently in patients with ESRD,
and ESRD significantly increased the risk of mortality in the
hospital. It is recommended to take more effective measures
to prevent mortality during the treatment of IS patients with

ESRD.
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Chlorogquine Decreased Kir6.2 Immunoreactivity in Chronic
Hypoxic Heart

Klorokin Kronik Hipoksik Kalpte Kir6.2 immiinoreaktivitesini Azaltir
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ABSTRACT

Objective: Experimental and clinical studies indicate that
cardiovascular system diseases have the highest mortality rate. One
of the major factors underlying this high mortality rate is hypoxia.
The inward rectifying potassium channel 6.2 (Kir6.2) plays a key
role in the adaptation and metabolic regulation of cardiac tissue
to hypoxia. In this study, the effect of chloroquine on Kir6.2
expression in heart tissue exposed to moderate chronic hypoxia was
investigated.

Methods: In this study, 32 8-12-week-old male Wistar albino
rats weighing 200-300 g were used in 4 groups. Accordingly, the
first group exposed to a normoxic (at 21% O, concentration)
environment, the second group was administered daily chloroquine
(50 mg/kg intraperitoneal) injection in a normoxic environment, the
third group exposed to a moderately hypoxic environment (10% O,
concentration), and the fourth group in the hypoxic environment
had chloroquine (50 mg/kg intraperitoneal) injection. At the end of
the 28-day period, the heart tissues were dissected with anesthesia.
Immunohistochemical analysis was performed for Kir6.2 channels.

Results: In hypoxic heart tissue, a significant decrease in Kir6.2
immunoreactivity was observed due to chloroquine administration
compared to the control group (p<0.05). In addition, in the hypoxia

(074

Amag: Deneysel ve klinik calismalar, kardiyovaskiiler sistem
hastaliklarinin son yillarda &liim orani en yiiksek hastalik grubu
oldugunu gdstermektedir. Bu yiiksek 6liim oraninin altinda yatan
en biiyiik etkenlerden birisi hipoksidir. Igeri dogrultucu potasyum
kanali 6.2 (Kir6.2) kardiyak dokunun hipoksiye adaptasyonunda
ve metabolik diizenlenmesinde rol oynamaktadir. Bu ¢alismada,
klorokin maddesinin orta siddette kronik hipoksiye maruz kalan
kalp dokusundaki Kir6.2 ifadesine olan etkisi incelenmistir.

Yontemler: Bu calismada 32 adet 8-12 haftalik, 200-300 g
agirhiginda yetigkin Wistar albino cins erkek sicanlar, 4 grupta
incelenmek iizere kullanildi. Bu dogrultuda ilk grup normoksik
(%21 O, konsantrasyonunda) ortama, ikinci grup normoksik
ortamda giinliik klorokin (50 mg/kg intraperitoneal) enjeksiyonuna,
tiglincii grup orta siddette hipoksik (%10 O, konsantrasyonunda)
ortama, dérdiincii grup ise hipoksik ortamda klorokin (50 mg/kg
intraperitoneal) enjeksiyonuna maruz birakildi. Yirmi sekiz giinliik
siirecin sonunda anestezi alunda kalp dokular: sakrifiye edilerek
Kir6.2 icin immiinohistokimyasal analiz yapildi.

Bulgular: Hipoksik kalp dokusunda, klorokin uygulamasina baglt
olarak kontrol grubuna kiyasla Kir6.2 immiinoreaktivitesinde
anlamli azalma gozlemlendi (p<0,05). Ayrica, yine klorokin
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group, which was also treated with chloroquine, hemorrhagic areas
were significantly reduced compared to the control group (p<0.001).
Conclusion: Data may demonstrate the potential protective and
adaptive effects of chloroquine in hypoxic heart. Further molecular
and functional studies are required to confirm the Kir6.2 related
mechanism.

Keywords: Kir6.2, KATP channel, ischemia, heart

Introduction

Oxygen is essential for normal aerobic metabolism in mammals.
The key reaction occurs in the mitochondria of the cells.
With this reaction, the energy need is provided by adenosine
triphosphate (ATP) (1). Hypoxia is the presence of oxygen at
low levels and at low partial pressure in the cell. Depending on
cell types, metabolic demands, their ability to adapt to hypoxia,
and response to various levels of hypoxia range from adaptation

to cell death (2).

Hypoxic states of the cardiovascular system are caused by an
imbalance between the amount of oxygen delivered to the
cardiac cell and the amount required. The degree of hypoxic
damage depends not only on the intensity and duration of the
hypoxic stimulus, but also on the tolerance of the cardiac system
to oxygen deprivation (3). The adaptation to metabolic stress and
hypoxia in cardiac tissue can be provided by Kir6.1 and Kir6.2
channels, which are ATP-dependent and sub-members of inward
rectifying potassium channels (Kir) (4). However, the adaptation
mechanisms have still not been fully known (5).

The ATP sensitive K* (K

ATP

family and Sulfonylurea subunits. K, channels are complex

structures formed by subunits (Kir6.1 and Kir6.2 encoded by
KCNJ8 and KCNJ11, respectively) and Sulfonylurea receptors

that form 4 pores. In addition, K, , channels function in the

physiological process depending on the cellular ATP/ADP
balance (6). K

ATP
myocytes during ischemia or hypoxia (7).

) channels include the Kir channel

channels play a protective role in cardiac

In cardiac muscle cells, cell protection mechanisms are associated
with the activation of sarcolemma and mitochondrial K, ,
channels in conditions such as ischemia/hypoxia (8-11). In
addition, K, , channels maintain the balance between oxygen
delivery and demand during heart failure (12). The number of
K., channels is critical at determinant of myocardial membrane
excitability. Optimization of cardiac energy expenditure may
cause a stress in cardiac metabolism (13). K, , channels regulate
the blood flow, especially in cardiomyocytes (14). Investigating
the possible effects of various agents on mechanisms and
especially the widespread use of chloroquine in recent years can

be considered as an important goal.

Chloroquine has been used as a drug in the prophylaxis and
treatment of malaria for years. It has also been used in the
treatment of autoinflammatory diseases such as rheumatoid
arthritis (15). In addition, there are evidences that chloroquine
may regulate vascular tone (16,17). The effects of chloroquine

uygulanan hipoksi grubunda, hemorajik alanlar kontrol grubuna
kiyasla anlamli olarak azald: (p<0,001).

Sonug: Bu bulgular, klorokinin hipoksik kalpte potansiyel
koruyucu ve adaptif etkilerini gdstermistir. Bununla beraber, Kir6.2
iligkili mekanizmanin dogrulanmas: icin daha ileri molekiiler ve
fonksiyonel calismalar yapilmasi gerekmektedir.

Anahtar Sézciikler: Kir6.2, KATP kanals, iskemi, kalp

on cardiac tissue and its role in hypoxia adaptation are of critical
importance.

In summary, with this study, we assessed the Kir6.2 expression
in chloroquine-applied hypoxic heart tissue for the first time and
we nominated for the relevant mechanism (Figure 1).

Method

Thirty two male adult Wistar albino rats, which were
8-12-week-old and weighing 200-300 g, were raised in Kayseri
Erciyes University Experimental and Clinical Research Center
(DEKAM). The rats kept in cages were provided with water and
nutrients in the normal order of the day at 21 °C and 12 hours
in light/dark environment. Experimental groups were formed by
weighing the subjects and bringing those with similar weights
together. At the end of the experiment, the animals were sacrified
under combining ketamine and xylazine anesthesia were and
their heart tissues were removed. The experimental protocol of
this study was approved by the Animal Ethics Committee of
Kayseri Erciyes University (ethics committee decision number:
2018/027).

Eight rats from each group to be used for the experimental
groups were placed in normobaric rooms (BioSpherix, NY, USA)
with their own cages. Groups to be placed in a normobaric room
were exposed to 21% O, for sham (normoxic) and 10% O, for
moderate hypoxia for 28 days and kept in a normobaric room
where normoxic and continuous hypoxic conditions would be
imitated.

Normoxic Control (N_CON): No drug was administered to the
rats (n=8) to be kept in normal room air for 28 days.

Normoxy Chloroquine (N_CLQ): Daily 50 mg/kg Chloroquine
was administered intraperitoneally to rats (n=8) which were kept
in normal room air for 28 days.

Moderate Chronic Hypoxia Control (mcHX CON): No
medication was applied to rats (n=8) that were exposed to 10%
O, for 28 days in a normobaric room.

Moderate Chronic Hypoxia + Chloroquine (mcHX_ CON
+ CLQ): Daily 50 mg/kg Chloroquine was administered
intraperitoneally to rats (n=8) which were exposed to 10% O, for
28 days in a normobaric room.

Tissue Preparation
Tissue samples taken from sacrified rats were followed up for

light microscopic and immunohistochemical examinations at
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Figure 1. A pictorial representation of the experimental protocol

Yozgat Bozok University, Faculty of Medicine, Department of
Histology and Embryology. Tissue samples taken were fixed
for 1 day in 10% buffered neutral formaldehyde prepared in
phosphate buffer (PBS). Detected tissue samples were dehydrated
by passing through graded alcohols according to the routine light
microscope tissue tracking method. After being transparent in
xylol, they were embedded in paraffin. A fixed vacuum tissue
tracking device was used to ensure optimization during tissue
tracking. Thick sections of 3- 4 pm were taken from the paraffin
blocks with a rotary microtome on grinded slides covered with
chrome alum gelatin. Heart sections of 5-6 um from paraffin
blocks were left in the oven for a certain period of time using
histological methods, then paraffin was removed with xylene
and passed through graduated alcohol series and diluted. To see
the general histological structure, hematoxylin and eosin (HE)
staining was performed. For hemorrhage, it was done counting
under a microscope in 25 different regions. The length of 30 cells
was measured with the Image ] program.

Hemotoxylin-Eosin Staining

Paraffin sections with a thickness of 3-4 um taken on grinded
slides were deparaffinised in the oven for 1 night and then
staining was performed in the following order.

* Incubated 3 times 15 minutes in xylol.

* Rehydrated for 10 minutes in 96%, 96% and 80% alcohols,

respectively.
* Washed in H,O for 10 minutes.

* Incubated in filtered Hematoxylin for 15 minutes.
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* Washed in H,O for 10 minutes.

* Dipped in acid alcohol and removed.

* Washed in H,O for 10 minutes

e Immersed in ammonia for 2 times.

¢ Incubated in eosin for 60 seconds.

* Passed through 80%, 96%, 96% alcohols with glaze.

After drying and incubating in xylol for 45 minutes, the slides
were covered with Canadian balsam. Kir6.2 expression was
detected immunohistochemically using by streptavidin-biotin-
peroxidase technique. The sections were deparaffinized in xylene,
rehydrated through graded alcohols and washed in deionized
water. Antigen retrieval was performed by microwave treatment
in 0.01 M sodium citrate buffer, pH 6.0, at 270 °C for 5 min.
The slides were cooled and held at room temperature for 10 min.
Sections were washed with PBS. Endogenous peroxide activity
was inhibited by immersion in 3% (w/v) H,O, for 12 min. Lab
Vision™ UltraVision™ Large Volume Detection System (TP-
125-HL; Thermo Fisher Scientific, Waltham, MA) was used. All
sections were washed with distilled water, then Ultra V block was
applied for 10 min at room temperature to block background
staining. Sections then were incubated overnight at 4 °C with a
Kir6.2 (alomone labs: APC-020), and after washing with PBS,
sections were incubated with biotinylated goat anti-Polyvalent
secondary antibodies (TP-125-BN) (TP-125-HL; Thermo
Fisher Scientific. The immunoreaction was amplified using the
streptavidin-avidin-peroxidase complex and visualized using
3,3 p-diaminobenzidine tetrahydrochloride (TA-060-HDX;
Thermo Fisher Scientific). After counterstained with Gill’s
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hematoxylin, sections were washed 3 times with deionized water.
Then, the sections were dehydrated through rising alcohols,
cleared in xylene, and mounted with Entellan. Images were taken
using a light microscope (Olympus BX51; Olympus). In total,
25 different fields were evaluated for each department. At least 3
randomly chosen fields in each slide were counted at the original
20 magnification.

Statistical Analysis

The Kolmogorov-Smirnov test was used to identify the normal
distribution of the data. One-way analysis of variance and post-
hoc Tukey test were used to determine differences between
groups. Results were presented as mean + standard deviation.
The SPSS/PC program (Version 20.0; SPSS, Chicago, IL) and
Graph pad Prism 8.0 software were used for statistical analysis. A
p value <0.05 was considered as statistically significant.
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Figure 2. Cardiomyocyte length measurement charts
with heart tissue HE images and hemorrhagic area
measurements. A; control group, B; CLQ group, C; HX
group, D; HX+CLQ group. Hemorrhagic areas were
shown with black arrows. CLQ: Chloroquine group, HX:
Hypoxia group, HX+CLQ: Chloroquine injected hypoxia
group

Results

The image of the heart section HE is shown in Figure 2. In the
hypoxia (HX) group, increased hemorrhagic areas were detected
in the heart tissue compared to the control group (p<0.001). It
was observed that hemorrhage was significantly decreased in the
HX+CLQ group compared to the HX group (p<0.001). At the
same time, cardiomyocyte length was significantly decreased in
the HX group compared to the control group (p<0.001).

Heart tissue Kir6.2 immunohistochemistry results and staining
images are shown in Figure 3. Kir6.2 immunoreactivity showed
a significant increase in HX group compared to the control
group (p<0.05). Kir6.2 immunoreactivity in the HX+CLQ
group showed a significant decrease compared to the HX group
(p<005).

Cardiomyocyte length was significantly decreased in the HX
group compared to the control group (p<0.001). However, there
was no significant difference between the HX+CLQ group and
the HX group. Cardiomyocyte length was significantly decreased
in the CLQ and HX+CLQ groups compared to the control
group (p<0.001, figure 3).

50+ Il Control
§ a a
= I )
§’ 40 [ Hypoxia+Choloroquine
é 30 b b [ chloroquine
t"; 20+ - Hypoxia
§
=§ 10+
3
0.
» e
«° o - G
o C ® .(\‘|~x

Figure 3. Heart tissue Kir6.2 immunohistochemistry
staining image and immunoreactivity result plot. A;
control group, B; CLQ group, C; HX group, D; HX+CLQ
group. The immunoreactive areas were shown with
black arrows. CLQ: Chloroquine group, HX: Hypoxia
group, HX+CLQ: Chloroquine injected hypoxia group
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Discussion

The findings showed that the chloroquine applied to the hypoxic
heart significantly reduced the Kir6.2 immunoreactivity and
hemorrhagic areas.

Chloroquine was reported to have a vasodilatory effect on
coronary arteries (16). This agent also acts as a vasodilator in
the pulmonary arteries in hypertension caused by hypoxia
(17). Accordingly, in our study, reduced hemorrhage due
to chloroquine administration in the hypoxic heart may be
described as an adaptation or protection mechanism in terms of
cardiac tissue and metabolism.

Atrial natriuretic peptide (ANP), an important cardiac peptide
for cardiovascular homeostasis, significantly modulates the
activity of ventricular K, channels by an intracellular signaling
mechanism consisting of NPR-A, PKG, ROS, ERK1/2,
CaMKII and RyR2. This novel mechanism may regulate
cardiac excitability and contribute cytoprotecting by partially
opening myocardial K, , channels (18). Similarly, examining
the effect of chloroquine on Kir6.2 channels in terms of
possible ion current change and signal mechanisms involved
in channel functioning may be shown as a target for future
studies. On the other hand, our findings may indicate that the
chloroquine administration, especially in hypoxic condition
leads to decreased immunoreactivity of Kir6.2 channel.
Data may need to be clarified in terms of hypoxia markers.
This may be accepted as a limitation of the study. In order
to understand the effects of changed Kir6.2 immunoreactivity
and hemorrhagic areas on hypoxia adaptation mechanisms in
more detail, functional and molecular studies can be done in
the future. Investigation of potentially changing Kir6.2 protein
levels and ion current measurements in tissue is essential in
elucidating the mechanism.

The protective effect of phencyclidine hydrochloride
substance against myocardial ischemia/reperfusion injury was
investigated. Accordingly, the protective effects of phencyclidine
hydrochloride against ischemic preconditioning and ischemia/
reperfusion injury may be related to mitochondrial K,
channels and Akt/GSK-3f and Akt/mTOR signaling pathways
(19). In this perspective, evaluation of chloroquine to reduce
Kir6.2 immunoreactivity and hemorrhagic areas in hypoxic
heart tissue in terms of cellular signaling pathways appears
as a novel target. In addition, the therapeutically potential
effect of chloroquine administration by providing inhibition
of CD154-induced IL-6 production in acute kidney injury
with hypoxia was shown (20). By investigating the effect of
chloroquine on proinflammatory cytokines, especially under
hypoxic conditions, more new therapeutic approaches can be

developed.

Conclusion

Chloroquine may cause proarrhythmic or antiarrhythmic
effects, particularly by affecting Na*, Ca®* and voltage-gated
K* channels. Furthermore, ischemia/reperfusion damage by
inducing autophagy pathways may be increased (21). The
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findings of our study show that chloroquine has a significant
effect on the adaptation of the heart in hypoxic condition and
ischemia/reperfusion damage by affecting Kir6.2 channels. The
effect should continue to be investigated in future studies with
signal pathways and functional measurements.

Our findings suggest that chloroquine may be a potential
target in terms of adaptation mechanisms to hypoxia and the
development of possible therapeutic targets.
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ABSTRACT

Objective: The aim of this study was to evaluate anatomically
bilateral internal jugular veins (IJVs), carotid arteries (CAs),
femoral veins (FVs) and femoral arteries (FAs) in pediatric patients
undergoing cardiac surgery using ultrasonography (USG) guidance.

Methods: A retrospective study was conducted involving 78
patients. The patients were divided into five different categories
(0-1, 1-6, 6-12, 12-24 months and >24 months). The diameter
(Dm) and depth (Dp) of the bilateral IJVs, CAs, FVs and FAs were
measured with USG. The anatomical positions of the IJV, CA, FV
and FA and variations were evaluated. The correlations of the Dm
and Dp of the major vessels with age, height, weight, body surface
area (BSA), and body mass index were analyzed.

Results: The Dms and Dps of IJV, CA, FV and FA were significantly
different between the groups. The rate of anatomical variation was
23.1% in the right IJV, 28.2% in the left IJV, 19.2% in the right
FV, and 28.2% in the left FV. The Dms and Dps of the major
central vessels were significantly correlated with age, height, weight,
and BSA. The regression coefficient indicated that the 1 year age
increase was associated with an increase of 0.414 mm in the right
IJV (RIV) Dm. And each 1 kg increase in weight was associated
with an increase of 0.169 mm in the RIV Dm.

Conclusion: We found a high correlation between vascular Dms
and age, weight, height, and BSA in children with congenital

0z

Amag: Bu calismada kalp cerrahisi geciren pediatrik hastalarda
ultrasonografi (USG) rehberligi ile bilateral internal juguler ven
(IJV), karotis arter (CA), femoral ven (FV) ve femoral arterin (FA)

anatomik olarak degerlendirilmesi amaglanmistir.

Yoéntemler: Yetmis sekiz hastayr igeren retrospektif bir calisma
dizayn edildi. Hastalar bes farkli yas kategorisine ayrildi (0-1 ay,
1-6 ay, 6-12 ay, 12-24 ay ve >24 ay). USG ile bilateral IJV, CA,
FV ve FA cap (Dm) ve derinlikleri (Dp) él¢iildii. IJV, CA, FV ve
FA'nin anatomik pozisyonlari ve varyasyonlari degerlendirildi.
Major damarlarin Dm ve Dpisi ile yas, boy, agirlik, viicut yiizey alani
(VYA) ve viicut kitle indeksi arasindaki korelasyonu analiz edildi.

Bulgular: IJV, CA, FV ve FA Dmsi ve Dpsi gruplar arasinda anlamls
farklilik gosterdi. Anatomik varyasyon sag [JV’de %23,1, sol [JV'de
%28,2, sag FV'de %19,2 ve sol FV'de %28,2 idi. Majér damarlarin
Dmsi ve Dpsi yas, boy, agirlik ve VYA ile anlamli derecede korele
idi. Regresyon katsayist, 1 yillik yag artsinin sag I[JV Dmsindeki
0,414 mmlik bir artsla ve agirlikeaki her 1 kg'lik artsin sag IJV
Dmsindeki 0,169 mm’lik bir arusla iliskili oldugunu gosterdi.

Sonug¢: Konjenital kalp hastaligs olan ¢ocuklarda vaskiiler Dm’ler
ile yas, agulik, boy ve VYA arasinda yiiksek bir korelasyon
bulduk. Kardiyak cerrahi gecirecek pediyatrik hastalarda kateter
girisimlerinden énce uygun damar ve kateter boyutunu belirlemek
icin majér damarlarin USG ile degerlendirilmelidir.
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heart disease. Major vessels should be evaluated by using USG to
determine the appropriate vessel and catheter size before catheter
interventions in pediatric patients undergoing cardiac surgery.
Keywords: Internal jugular vein, femoral vein, femoral artery,
correlation, ultrasound

Introduction

In pediatric cardiac surgery, central venous cannulation (CVC)
is mandatory for fluid-blood replacement, inotropic drug
support, drug administration, and central venous pressure
monitoring, just as arterial cannulation (AC) is also mandatory
for continuous arterial pressure monitoring and frequent arterial
blood sampling (1). Although the bilateral internal jugular veins
(IJVs), subclavian veins (SVs), and femoral veins (FVs) are used
for CVC, the radial artery and femoral artery (FA) are more
frequently used for AC (2-4).

In most clinics, cannulation attempts are still performed using
the anatomical landmark method. However, in pediatric patients,
especially those with congenital heart disease, cannulation
is difficult because of the diameter (Dm) of the small vessels,
difficulty in finding the puncture vessel, and anatomical
variations (3). With the increase in the use of ultrasound (USG),
the success of CVC and AC administrations has increased
and processing time and hospital costs have decreased (4-7).
Another advantage of using USG is that it allows for anatomical
examination before the intervention to determine the Dm and
variations of the major vessels, to select the appropriate size
catheter, and to apply cannulation in the correct localization
(8). Some studies have also emphasized the correlation between
vascular Dm and catheter size in terms of development of
thrombosis, and researchers have emphasized that it is important
to determine the appropriate catheter size for the vessel Dm
using USG for anatomical evaluation before the intervention (9).
In addition, USG reduces complication rates such as hematoma,
arterial puncture, and pneumothorax in pediatric CVS, which is
one of the most risky surgeries, by allowing fewer interventions
and optimal vessel selection (10-12). It is a known fact that as
the age of children decreases, the Dm of the vessels also shrinks.
Thus, the area of the operation is narrower, and the cannulation
procedures become more difficult, resulting in an increase in
complication rates (13).

The Dm of the central arteries/veins and the anatomical
relationships of these vessels may vary in pediatric patients
undergoing cardiac surgery. This situation makes catheter
administrations more difficult than in healthy patientsand requires
more experience and effort during administration. Therefore,
the use of USG during CVC and/or AC administrations has
become more important because of the possibility of anatomical
variation, thrombosis, and bleeding in pediatric cardiac surgery
patients, who are already at high risk.

In this study, we aim to evaluate anatomically the bilateral
IJVs, carotid artery (CAs), FVs, and FAs in pediatric patients

Anahtar Sézciikler: Internal juguler ven, femoral ven, femoral
arter, korelasyon, ultrason

undergoing cardiac surgery using USG guidance and to
determine the benefit of the findings in establishing the puncture
vessel, needle length, and catheter Dm. Simultaneously, this
study examines the correlation of the Dm and depth (Dp) of the
major vessels with age, height, weight, body surface area (BSA),
and body mass index (BMI).

Methods
Patients

This retrospective, observational, and descriptive study was
conducted at local ethics committee of the hospital. The study
was conducted after obtaining approval of the local ethics
committee and in accordance with the principles of the Helsinki
Declaration. Seventy-eight pediatric patients who underwent
cardiac surgery between 01 January 2019 and 01 January 2020
and who underwent central venous catheter and/or FA catheter
with USG were included in the study. Patients were divided
into five different age categories (0-1 months, 1-6 months,
6-12 months, 12-24 months, and >24 months) to obtain
measurements representing the general population. Written
consent was obtained from the parents of the patients. Emergency
patients, those with a history of operation or cannulation in the
jugular or femoral region, and those allergic to the USG gel were
excluded from the study. In addition, one patient whose right FA
could not be visualized was excluded.

The demographic and clinical characteristics of patients,
including age, gender, height, body weight, diagnosis, and
presence of additional diseases, were recorded from medical
records and observation forms. BSA was calculated in square
meters (m?) using the Mosteller formula: BSA: [height (cm) x
weight (kg)/3,600] ** (14). The BMI values of the patients were

also calculated.
Measurements

In our clinic, most catheter administrations in pediatric cardiac
surgery are performed using anatomical evaluation of large veins
and arteries accompanied by USG and selection of the appropriate
vessels after detection of any variations. For this purpose, in our
clinic, the bilateral IJVs, CAs, FVs, and FAs of each patient are
routinely evaluated. Patients’ USG data and other parameters are
recorded in the files.

After a 4 or 6-hour fasting period, patients were taken to the
operation room, and standard anesthesia monitoring was
performed. During the preoperative fasting period, the patients
were given maintenance intravenous fluid according to the
Holiday and Segar formula. The standard anesthesia regimen
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consisted of general anesthesia. For induction, 0.1 mg/kg
midazolam, 2-3 mg/kg propofol, 1-2 pg/kg fentanyl, and 0.6
mg/kg rocuronium were applied. After orotracheal intubation,
mechanical ventilation was initiated without the use of positive
end-expiratory pressure.

For all measurements, we used a USG device (Esaote, MyLab Six,
the Netherlands) with a linear probe (5-12 MHz). IJV and CA
measurements were obtained with patients in the supine position
and after the head was turned about 15° to the opposite side. The
practitioner placed the linear probe at the level of the cricoid

cartilage with minimal compression to the neck. We performed
the scan by visualizing the IJV on the short axis in the middle of
the neck as suggested by the RaCeVA protocol (8). The Dm of
the anteroposterior vessels and Dp of the IJV were measured on
the short axis and recorded (Figure 1). The anatomical positions

of the IJV and CA relative to each other (eight quadrants:
anterior, posterior, medial, lateral, anteromedial, anterolateral,
posteromedial, and posterolateral) and variations were evaluated

and recorded bilaterally (Figure 2).

The FA-FV Dm and FA Dp were measured with the patients
in the supine position and the thigh abducted at approximately
30°. The linear probe was placed with minimal compression
on the FA pulsation 1 cm below the inguinal ligament. While
the practitioner was on the side of the patient, the Dm of the
anteroposterior vessels and FA Dp were measured on the short
axis and recorded (Figure 3). The anatomical positions of the
FA and FV relative to each other (possible eight quadrants:
anterior, posterior, medial, lateral, anteromedial, anterolateral,
posteromedial, and posterolateral) and variations were evaluated
bilaterally and recorded (Figure 4).

Figure 1. Vascular diameter measurements of the right IJV and CA in a 7-month-old boy

1JV: Right internal jugular vein, CA: Carotid artery

POST

RJV

LJV

POST

Figure 2. Anatomical variations of the IJV and CA
1JV: Right internal jugular vein, CA: Carotid artery
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Figure 3. Vascular diameter measurements of the right
FA and FV in a 17-month-old boy

FA: Femoral artery, FV: Femoral vein

The inner Dm of all vessels were measured anteroposteriorly using
a caliper. For Dp, the distance from the skin surface to the anterior
wall of the vessel was measured in millimeters. All measurements
were performed by two anesthesiologists with USG training and at
least 5 years of experience in USG use for interventional procedures
and with continuous experience in pediatric CVS. After sterilization
conditions were confirmed, the central venous catheter and/or FA
catheter was inserted with USG by determining the appropriate
vessel. The dimensions of the administered catheters were recorded.

Statistical Analysis
The SPSS 22.0 for Windows (SPSS Inc., Chicago, IL, USA) was

used for statistical analysis. All measurements were expressed

in millimeters. Statistical data were expressed as mean and
standard deviation, and categorical data were expressed as
frequency and percentage. Categorical data in the groups
were compared using chi-square test; the results were given as
percentage (n). Pearson chi-square test was used to compare the
difference between right and left sides. Kolmogorov-Smirnov
test was used to determine whether the numerical data fit the
normal distribution. Although the data matching the normality
distribution were evaluated using one-way analysis of variance,
the Kruskal-Wallis test was used to compare the data that did not
conform to the normal distribution. In all comparisons, p<0.05
was considered significant. The relationship between the Dms of
bilateral IJVs and FAs, the most frequently used central vessels,
and the age was tested with separate, simple linear regressions.
Correlation evaluations of normally distributed numerical data
were performed by Pearson correlation test, whereas numerical
data that did not fit the normal distribution were evaluated by
Spearman correlation test. Correlation coefficient (r) results were
interpreted as follows:

* R<0.2, weak correlation or no correlation
* R=0.2-0.4, weak correlation

* R=0.4-0.6, moderate correlation

¢ R=0.6-0.8, high correlation

* R>0.8, very high correlation

ANTERIOR

ANT

LAT

POST

REFV

ANT

Figure 4. Anatomical variations of the FA and FV
FA: Femoral artery, FV: Femoral vein
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Results

Seventy-eight patients were included in the study. The patients
were divided into five groups based on age: 0-1 months (n=15),
1-6 months (n=14), 6-12 months (n=22), 12-24 months (n=13),
and >24 months (n=14). Table 1 shows the demographic and
clinical features of the patients.

Table 2 displays the internal Dm and distance to the skin
of the vessels examined anatomically by USG. A statistically
significant difference was found between the groups in all
measurements. By including all patients (n=78), when the right
and left measurements were compared, there was no statistically
significant difference between the mean Dm (p values were
0.751 for IJV, 0.480 for CA, 0.793 for FV, and 0.720 for FA).

In the analysis that included all measurements, the rate of
anatomical variation observed in patients was 25.6% in IJV and
23.7% in FV. These rates were 23.1% in the right IJV, 28.2%
in the left IJV, 19.2% in the right FV, and 28.2% in the left FV.
Table 3 displays the anatomical variations of the vessels examined
with USG. When all measurements were included (n=78), there
was no statistically significant difference in the right and left
anatomic positions (p=0.461 for IJV-CA, p=0.207 for FV-FA).
In addition, the right FA could not be visualized in one patient,
who was excluded from the study.

Correlation

After demographic data and measurements were analyzed,
correlations were determined to estimate the Dm and Dp of
the vessels. The Dm and Dp of the major central vessels were

significantly associated with age, height, weight, and BSA
(p<0.001). There was no statistically significant relationship
between the right and left FA Dp and BMI (p=0.078, 0.102,
respectively).

A high or very high correlation was detected between the vessel
Dm and age, height, weight, and BSA. Moderate correlations were
detected between vascular Dp, age, height, weight, and BSA. A
moderate correlation was detected between the Dm of the vessels
and the BMI, and a weak correlation was found between the Dp
of the vessels and BMI. The highest correlation coefficient values
were between the vessel Dm and height. Pearson R correlation
coefficients are shown in Table 4.

Regression

Separate simple linear regressions were performed to evaluate
the relationships between the IJV, CA, FV, and FA Dm and Dp,
and age, height, weight, BSA, and BMI. When we examined the
results for the right IJV (RIJV) Dm, the regression coefficient
indicated that the 1 year age increase was associated with an
increase in the RIJV Dm of 0.414 mm. It was shown that
each 1 kg increase in weyight was associated with an increase
of 0.169 mm in RIJV Dm. Our results also showed that the
DM of RIJV increased by 0.073 mm for every 1 cm increase in
height (Table 5).

Multiple linear regressions of the RIJVs-left IJVs, the most used
vessels for central venous catheter administration, and right-left
FAs, which were frequently used in arterial catheterization, were
performed.

Table 1. Demographic data and clinical features

0-1 months 1-6 months
(n=15) (n=14)
Mean + SD Mean + SD
Age (month) 0.380.16 2.78%1.26
Height (cm) 51.5+1.8 58.5£5.5
Body weight (kg) 3.35+0.37 4.32+0.9
BMI 12.64+1.28 12.64+2.15
Gender (male/female) 13/2 12/2
ASA (2-3-4) 0-3-12 1-10-3
Diagnosis
Hypoplastic left heart 7 2
TGA 6 1
Pulmonary atresia/stenosis 2 -
Aortic coarctation = 3
VSD = 5
ASD o =
AVSD = =
TOF = 1
Other - 2

6-12 months 12-24 months >24 months

(n=22) (n=13) (n=14)

Mean + SD Mean + SD Mean + SD P
7.27£1.31 17.07+3.49 81.97+68.65 <0.01*
67.1£4.5 76.5+6.4 109.0+28.7 <0.01*
6.25%1.1 8.61£1.0 20.9+14.3 <0.01*
13.84+1.97 14.84+2.25 15.90+2.17 <0.01*
11/11 6/7 4/10 0.004*
0-18-4 1-11-1 0-13-1 <0.01*
2 2 -

- - 1

2 = =

10 4 2

= = 7

5 1 1

2 6 1

1 = 2

SD: Standard deviation, BSA: Body surface area, BMI: Body mass index, ASA: American Society of Anesthesiologists, TGA: Transposition of the great arteries, VSD:
Ventricular septal defect, ASD: Atrial septal defect, AVSD: Atrioventricular septal defect, TOF: Tetralogy of Fallot

*Statistically significant
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RIJV Dm (mm)
RCA Dm (mm)
RIJV Dp (mm)
LIJV Dm (mm)
LCA Dm (mm)
LIJV Dp (mm)

RFV Dm (mm)
RFA Dm (mm)
RFA Dp (mm)

LFV Dm (mm)
LFA Dm (mm)
LFA Dp (mm)

Table 2. Major vein/artery diameters and distance to the skin by group

0-1 months
(n=15)
Mean (SD)

4.03 (0.55)
2.78(0.37)
5.10 (1.10)
3.46 (0.58)
2.78 (0.64)
5.00 (1.60)
2.40 (0.44)
1.82 (0.34)
3.90 (1.69)
2.55 (0.64)
1.71(0.22)
3.42(1.33)

(
(
(
(

1-6 months
(n=14)
Mean (SD)

3.95(0.84
3.16 (0.60
5.70 (1.63
4.13 (1.01
2.90 (0.71
5.42 (1.41
2.74(0.79)
2.00 (0.26)
4.92 (2.22)
2.45 (0.73)
1.94 (0.36)
4.80 (2.74)

)
)
)
)
)
)

6-12 months 12-24 months >24 months

(n=22) (n=13) (n=14) P
Mean (SD) Mean (SD) Mean (SD)

5.81(0.97) 5.93 (1.28) 9.00 (1.47) >.001*
3.85(0.57) 4.57 (0.86) 6.10 (1.21) >.001*
6.61 (0.96) 6.73 (1.48) 8.35 (1.56) >.001*
5.85 (0.95) 6.16 (1.82) 8.50 (1.57) >.001*
3.63 (0.49) 4.43 (0.87) 6.00 (1.08) >.001*
6.66 (1.06) 6.03 (1.71) 8.17 (1.75) >.001*
3.06 (0.47) 3.54 (0.93) 5.58 (0.85) >.001*
2.07 (0.26) 2.90 (0.60) 4.73 (1.07) >.001*
4.90 (2.59) 4.67 (1.36) 7.54 (2.77) .001*
3.05 (0.53) 3.66 (0.93) 5.47 (0.86) >.001*
2.13(0.34) 2.70 (0.51) 4.72 (0.99) >.001*
4.88 (2.47) 4.66 (1.03) 7.48 (2.72) >.001*

SD: Standard deviation, RIJV: Right internal jugular vein, RCA: Right carotid artery, LIJV: Left internal jugular vein, LCA: Left carotid artery, RFV: Right femoral vein,
RFA: Right femoral artery, LFV: Left femoral vein, LFA: Left femoral artery, Dm: Diameter, Dp: Depth

*Statistically significant

Right IJV-CA
Lateral
Anterolateral
Anterior

Left 1JV-CA
Lateral
Anterolateral
Anterior
Right FA-FV
Lateral
Anterolateral
Anterior

Left FA-FV
Lateral
Anterolateral

Anterior

0-1 months
(n=15)

2 (13.3%)
12 (80.0%)
1 (6.7%)

3 (20.0%)
10 (66.7%)
2 (13.3%)

0 (0%)
14 (93.3%)
1(6.7%)

3 (20.0%)
11 (73.3%)
1(6.7%)

1-6 months
(n=14)

3 (21.4%)
9 (64.3%)
2 (14.3%)

5 (35.8%)
8 (57.1%)
1(7.1%)

2 (14.3%)
12 (85.7%)
0 (0%)

5 (35.7%)
7 (50.0%)
2 (14.3%)

Table 3. Anatomical variations between groups

6-12 months 12-24 months >24 months Total
(n=22) (n=13) n=14) n=78 P
0.832
3(13.6%) 2 (15.4%) 2 (14.3%) 12 (15.4%)
18 (81.8%) 10 (76.9%) 11 (78.6%) 60 (76.9%)
1(4.54%) 1(7.7%) 1(7.1%) 6 (7.7%)
0.573
3 (13.6%) 3(23.1%) 1(7.1%) 15 (19.2%)
17 (77.3%) 10 (76.9%) 11 (78.6%) 56 (71.8%)
2 (9.1%) 0 (0%) 2 (14.3%) 7 (9.0%)
0.563
4 (18.2%) 2 (15.4%) 3 (21.4%) 11 (14.1%)
17 (77.3%) 10 (76.9%) 10 (71.4%) 63 (80.8%)
1 (4.54%) 1(7.7%) 1(7.1%) 4(5.1%)
0.325
4 (18.2%) 2 (15.4%) 1(7.1%) 15 (19.2%)
16 (72.7%) 11 (84.6%) 11 (78.6%) 56 (71.8%)
2 (9.1%) 0 (0%) 2 (14.3%) 7 (9.0%)

1JV: Internal jugular vein, CA: Carotid artery, FV: Femoral vein, FA: Femoral artery

Multiple linear regression RIJV Dm:
=0.159 x BMI + 0.01 x age + 2,920

R#0.490; p [BMI]= 0.066; p [age] <0.01

Multiple linear regression LIJV Dm:
y=0.178 x BMI + 0.01 x age + 2,627

R2=0.372; p [BMI]= 0.068; p [age] <0.01

Multiple linear regression RFA Dm:
y=0.040 x BMI + 0.01 x age + 1,620

R2=0.657; p [BMI]=0.326; p [age] <0.01
Multiple linear regression LFA Dm:
y=0.061 x BMI + 0.01 x age + 1,286
R?=0.667; p [BMI]= 0.127; p [age] <0.01

Discussion

The results of this study provide important information
for the treatment of pediatric CVS patients who are likely to
have various vascular anatomical variations, as they provide
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Table 4. Correlations between RIJV, LIJV, RCA, LCA, RFV,
RFA, LFV, and LFA diameters, and depths and age, weight,
height, BSA, and BMI (r)

Age Height Weight  BSA BMI

(year)  (ecm)  (kq) (m?)
RIJVDm (mm)  0.683* 0.823* 0.708*  0.775* 0.478*
RCA Dm (mm) 0.738* 0.860* 0.755* 0.815* 0.464*
RIJV Dp (mm) 0.546*  0.655* 0.575*  0.622* 0.338*
LIJV Dm (mm) 0.585* 0.724* 0.592* 0.667*  0.442*
LCA Dm (mm) 0.715* 0.813* 0.724* 0.780* 0.501*
LIJV Dp (mm) 0.503*  0.563* 0.506* 0.546* 0.365*
RFV Dm (mm) 0.718* 0.810* 0.727* 0.783* 0.479*
RFA Dm (mm) 0.808* 0.881* 0.797* 0.850* 0.466*
RFA Dp (mm) 0.420*  0.448* 0.385* 0.424*  0.201
LFV Dm (mm) 0.702* 0.803* 0.715* 0.770* 0.453*
LFA Dm (mm) 0.810* 0.897* 0.819* 0.870* 0.498*
LFA Dp (mm) 0.453*  0.504* 0.425*  0.469* 0.187

BSA: Body surface area, BMI: Body mass index, RIJV: Right internal jugular
vein, RCA: Right carotid artery, LIJV: Left internal jugular vein, LCA: Left
carotid artery: RFV: Right femoral vein, RFA: Right femoral artery, LFV: Left
femoral vein, LFA: Left femoral artery, Dm: Diameter, Dp: Depth

*Statistically significant

clinical practice guidance for the anatomical examination of
the vessels to be performed before CVC and/or FA catheter
administration with USG. At the same time, this study examines
the correlation-regression relationship between age, height,
weight, BSA, and BMI and major vessels and provides an idea to

clinicians on appropriate vessel selection and catheter size during

Internal Jugular Vein-carotid Artery

Barone et al. (9) measured IJVs of 100 newborns undergoing
noncardiac surgery and found a strong correlation between the
IJV Dm and body weight. Alderson et al. (15) evaluated 50
children younger than 6 years undergoing cardiac surgery and
found a strong correlation between IJV Dp and age and body
weight; they reported a weak correlation between IJV Dm and
age and body weight. Sayin et al. (16), in a study involving 135
patients who had undergone noncardiac surgery, reported a weak
correlation of IJV Dm and Dp with age, height, and weight. In
our study, we determined that the mean Dm of the IJV varied
between 3.46 and 9.00 mm and its Dp between 5.10 and 8.35
mm; the Dm of the CA was found to vary between 2.78 and
6.10 mm. A high or very high correlation was detected between
the Dms of bilateral IJVs and CAs and age, height, weight, and
BSA, whereas a moderate correlation was detected with BMI.
The strongest correlation was found between vessel Dm and
height. There was a moderate or high correlation between IJV
Dp and age, height, weight, and BSA and a weak correlation
with BMI. Therefore, we realized that the calculation of vessel
Dm and Dp with BMI in children with congenital heart disease
might not provide accurate results.

There was no significant difference between the Dms of right
and left IJVs and between the Dms of right and left CAs in our
study. This result was parallel with the findings of Karazincir et
al. (13), who found similar results between the Dms of right
and left IJVs in healthy children aged 0-6 years. In their study
evaluating healthy children aged 7-12 years, Yildirim et al. (17)
reported that the RIJV Dm was larger than the LIJV Dm.

Vascular malformations and variations may be more common
in children with congenital heart disease. This can lead to
accidental risk of arterial puncture and many complications. In
the healthy population, IJV is the most common anterolateral

Table 5. Linear regression models

catheterization.

BMI Age

R2 Coefficient R2 Coefficient
RIJV Dm (mm) 0.466 0.414 0.678 0.073
RCA Dm (mm) 0.545 0.297 0.740 0.050
RIJV Dp (mm) 0.299 0.273 0.428 0.048
LIJV Dm (mm) 0.343 0.361 0.524 0.065
LCA Dm (mm) 0.511 0.289 0.661 0.048
LIJV Dp (mm) 0.253 0.270 0.317 0.044
RFV Dm (mm) 0.516 0.274 0.656  0.045
RFA Dm (mm) 0.652 0.285 0.777  0.045
RFA Dp (mm) 0.176 0.311 0.201  0.048
LFV Dm (mm) 0.492 0.267 0.645 0.045
LFA Dm (mm) 0.657 0.284 0.805 0.046
LFA Dp (mm) 0.205 0.339 0.254 0.055

Height Weight BSA

R2 Coefficient R2 Coefficient  R2 Coefficient
0.501 0.169 0.601 6.410 0.228 0.426
0.570 0.119 0.665 4.473 0.215 0.275
0.330 0.113 0.386 4.238 0.114 0.249
0.350 0.143 0.445 5.607 0.196 0.401
0.524 0.115 0.608 4.296 0.251 0.298
0.256 0.106 0.298  3.992 0.133 0.288
0.529 0.109 0.613 4.068 0.229 0.268
0.636 0.110 0.723 4.093 0.217 0.242
0.148 0.112 0.180  4.276 0.040 0.219
0.511 0.107 0.594 4.002 0.205 0.254
0.670 0.113 0.756 4.159 0.248 0.257
0.181 0.125 0.220 4.780 0.035 0.206

BSA: Body surface area, BMI: Body mass index, RIJV: Right internal jugular vein, RCA: Right carotid artery, LIJV: Left internal jugular vein, LCA: Left carotid artery, RFV:
Right femoral vein, RFA: right femoral artery, LFV: Left femoral vein, LFA: Left femoral artery, Dm: Diameter, Dp: Depth
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location compared with CA (18). However, variations that will
complicate catheter interventions may be more frequent in
children with congenital heart disease. It has been reported in
the literature that IJV is in the anterolateral position at a rate
of 54.4-87.8% compared to CA (18,19). Uzumcugil et al. (20)
found that in 84% of neonatal patients weighing less than 4000
g, the IJV was in the lateral position compared with CA. Souza
et al. (21) found that there was an anatomical variation between
the IJV and CA in 7.7% of 142 patients they examined. They
reported that the highest variation rate was in children between
the age of 1 month and 2 years (21). We determined the
position of the IJV relative to the CA on the right side as 76.9%
anterolateral. This rate was 71.8% on the left. In our study, the
rate of anatomical variation between the left-side IJV and CA
was higher than that of the right side (28.2% and 23.1%). The
anatomical varjation rate on the left side in the newborn group
and in the 1- to 6-month age group was more pronounced than
the right side. We found that the most common variation type
was IJV located lateral to CA.

Femoral Artery/Vein

Keiler et al. (22) found that the FV Dm in adults was strongly
correlated with gender, age, weight, and BMI but did not
correlate with height. Lépez Alvarez et al. (23) found that there
was a significant correlation between FA and FV Dm and age,
height, weight, and BSA in pediatric patients followed up for
non-cardiac reasons, and the highest correlation was found with
height. In addition, they reported that there was a significant
correlation between FA and FV Dp and age, height, weight,
and BSA, but the highest correlation was with weight. In our
study, the average FV Dm was between 2.40 and 5.58 mm; we
determined that the average FA Dm ranged between 1.71 and
4.73 mm, and the average FA Dp ranged between 3.42 and
7.54 mm. A high or very high correlation was found between
the Dms of bilateral FVs and FAs and age, height, weight, and
BSA, and a moderate correlation with BMI was detected. The
strongest correlation was seen between vessel Dm and height.
There was a moderate correlation between the Dp of FA and
age, height, weight, and BSA and a weak correlation with BMI.
Our correlation results between FV and FA Dm and age, height,
weight, and BSA were in line with previous studies. Therefore,
we concluded that the calculation of the FV-FA Dm and FA Dp
with BMI might not provide accurate results in children with
congenital heart disease.

In our study, we found no significant difference between the Dm
of right and left FVs or between the Dm of right and left FAs.
This result was similar to the study of Keiler et al. (22), who
detected significant bilateral asymmetry between the Dm of right
and left FVs. However, in our study, the FV Dm was larger on
both sides than the FA Dm in all age groups.

In their study of pediatric patients, Souza et al. (21) stated that
there was an anatomic variation of 9.8% between FA and FV
and this was most common in children between 1 month and 2
years of age (24.4%). They also reported that the most common

variation type was FA with anterolateral location to FV (21).
Warkentine et al. (2) stated that FA was 88% laterally located
compared with FV. We determined the anterolateral position of
FA according to FV on the right side in 80.8% of the patients.
This rate was 71.8% on the left. The variation between the FA
and FV on the left was greater than on the right (28.2% and
19.2%). We determined that the most common variation type
was FV located medial to FA.

Effects on Clinical Practice

The relationship between vessel Dm and catheter size in terms
of development of thrombosis is well known. Therefore, studies
have reported that the ideal catheter Dm is approximately one-
third of the vessel Dm (9,20). Based on the data from our study,
for IJV cannulation, 3 French (I mm) catheters can be used in
newborns, 3-4 French (1 mm) in children aged 1-6 months,
4-5 French (1.3-1.6 mm) for children 6-12 months, 5-6 French
(1.6-2.0 mm) for children 12-24 months, and 5-7 (1.6-2.4 mm)
French for children >24 months. For FA cannulation, 2 French
catheters can be used for newborns, 2 French for children aged
1-6 months, 2 French for children 6-12 months, 2-3 French for
children 12-24 months, and 3 French for children >24 months.
However, instead of estimating, it would be more accurate
to determine the catheter Dm by measuring with USG by
experienced people.

Study Limitations

1. Because USG evaluation is subjective and depends on clinical
experience, measurements using computed tomography or
angiography can provide more accurate results in children
with congenital heart disease. To minimize this error,
two anesthesiologists with at least 5 years of clinical USG
experience and experience in pediatric cardiac surgery
performed all measurements.

2. We did not measure the SV used in central venous catheter
administrations.

3. Only the anterior and posterior Dms of the vessels were
measured. The transverse Dm or cross-sectional area of the
vessel was not measured. Long-axis anatomical evaluations of
the vessels were absent in our study.

4. The investigation was made with the patient only in the supine
position. No measurement was made in the Trendelenburg
position, which could lead to a change in vessel Dm.

5. The Dms and anatomic variations of femoral vessels were not
evaluated according to some leg positions.

6. Measurements were made with patients on mechanical
ventilation. Therefore, the extent to which mechanical
ventilation affected vessel Dm could not be evaluated.

7. Due to the low number of patients, we could not make a
separate formulation that would determine the vessel Dm in
all age groups. This may be the subject of larger series studies.
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Conclusion

In this study, we found a high correlation between vascular Dms
and age, weight, height, and BSA in children with congenital
heart disease. However, we believe that determining the vessel
Dm with BMI in children with congenital heart disease may not
lead to the correct result. We found an anatomical variation rate
of 28.2% on the left and 23.1% on the right between IJV and
CA. We found that the most common variation type was IJV
located lateral to CA. We established that the rate of anatomical
variation between FA and FV was 28.2% on the left and 19.2%
on the right.

Our study provides important data for clinicians in terms of
USG evaluation for appropriate vessel selection, determination
of anatomical variations, and determination of catheter size
and needle length before catheterization in pediatric patients
undergoing cardiac surgery, which is a special patient population.
Therefore, the routine use of USG in venous catheter and/or
arterial catheter interventions in pediatric patients undergoing
cardiac surgery will benefit in terms of increased interference
success and reduced complications.
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ABSTRACT

Objective: This research was planned to evaluate the relationship
between coping styles with stress and e-learning of health services
vocational school students during the distance education process in

the Coronavirus diease-19 (COVID-19) pandemic.

Methods: The sample of this descriptive and cross-sectional research
consisted of 425 students who agreed to participate in the research.
The data were collected using the student information form created
by the researchers, “The Coping with Stress scale” and “Attitude
scale Towards E-learning”.

Results: It was determined that 72.2% of the students were worried
about COVID-19 pandemic process. In the helpless approach sub-
dimension, a significant difference was found between the students
with low socioeconomic level and those with middle socioeconomic
level (p<0.05). Helpless approach score averages of students with
low socioeconomic level were higher than other groups. In the self-
confidentapproach sub-dimension, there was a significant difference
between the students with high socioeconomic level and those
with low (p<0.05). Students with a high socioeconomic level were
found to have high median scores of self-confident approach sub-
dimension. In addition, a difference was found between students
with internet availability and those without internet availability in
terms of the mean score of the e-learning attitude scale (p<0.05).
A low positive correlation was found between “The Coping with
Stress scale” and “Attitude scale Towards E-learning” (p<0.01).

oz

Amag: Bu arasurma; Koronaviriis hastaligi-19  (COVID-19)
pandemisinde uzaktan egitim siirecinde saglik hizmetleri meslek
yiiksekokulu égrencilerinin stresle basa ¢ikma tarzlarinin e-6grenme
ile iligkisini degerlendirmek amaci ile planlandi.

Yoéntemler: Tanimlayict ve kesitsel nitelikte olan aragtirmanin
orneklemini calismaya kaulmayi kabul eden 425 6grenci olusturdu.
Veriler aragtirmacilar tarafindan olusturulan 6grenci bilgi formu,
“Stresle Baga Cikma Tarzlari 6lgegi” ve “E-6grenmeye Yonelik
Tutum 6lgegi” kullanilarak toplandi.

Bulgular: Ogrencilerin  %72,2’sinin  pandemi  siireciyle ilgili
olarak endise duydugu belirlendi. Caresiz yaklagim alt boyutunda,
sosyockonomik diizeyi diisiik ve orta diizey olan &grenciler
arasinda anlamli fark bulundu (p<0,05). Sosyoekonomik diizeyi
diisiik 6grencilerin caresiz yaklagim puan ortalamas diger gruplara
gore daha yiiksekti. Kendine giivenli yaklasim alt boyutunda
sosyockonomik diizeyi yiiksek olan &grencilerle diisiik olan
dgrenciler arasinda anlamli fark saptandi (p<0,05). Sosyocokonomik
diizeyi yiiksek olan 6grencilerin kendine giivenli yaklasim alt boyut
ortanca puani yiiksek saptandi. Ayrica internet erisimi olan ve
olmayan 6grenciler arasinda e-6grenmeye yonelik tutum olgegi
ortalama puan: agisindan fark bulundu (p<0,05). “Stresle Basa
Cikma 8lgegi” ile “E-6grenmeye Yonelik Tutum 6lgegi” arasinda
diisiik pozitif korelasyon saptandi (p<0,01).
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Conclusion: There is a positive relationship between the ways of
coping with stress and the attitude towards e-learning in healthcare
students during the pandemic process.

Keywords: COVID-19, e-learning, students, health, stress

Introduction

The World Health Organization declared Coronavirus disease-19
(COVID-19) as an emergency high-risk pandemic on January 30
2020 (1). COVID-19 is a dangerous viral disease that involves a
wide range of symptoms from mild to severe, causing pneumonia
by affecting the respiratory tract and spreading globally (2).
General symptoms include fever, cough, shortness of breath,
weakness, muscle and body aches, headache, loss of taste, sore
throat, runny nose, nausea, and diarrhea (3). The number of
people losing their lives due to the COVID-19 pandemic is
increasing day by day, and this number reaches millions (4). In
line with the COVID-19 pandemic data, which is updated every
day, every hour, countries have to constantly renew themselves
in stopping and preventing the pandemic. Although there are
uncertainties about the spread of the COVID-19 pandemic, it
is known that it passes from person to person by respiration.
The Center for Disease Control and Prevention has reported
that COVID-19 can be transmitted to a healthy person in close
contact with respiratory droplets produced by the coughing,
sneezing or speech of infected or asymptomatic carriers (3).
Management of the disease includes measures such as using a
mask, providing hand hygiene, not traveling to high-risk areas,
and avoiding people with suspected COVID-19 and crowded

environments (5).

Isolation applied in order to reduce the spread and manage
the process in the COVID-19 pandemic has affected social,
economic and educational life. This process has led to the
creation of new models in education. E-learning, which takes
part in the teaching process in the distance education model, has
quickly gained a place in the modern education approach (6).
E-learning can also be defined as online learning, disorganized
learning, web learning, and virtual learning (7). In e-learning,
students have a role as well as educators. Students should have
a high level of readiness in e-learning. This can be achieved by
increasing technical and training support (8).

In this process, the rapid transformation of education and
training into an e-learning model negatively affects especially
students in associate degree programs who have a large number
of applied courses such as first and emergency aid, anesthesia,
physiotherapy, elderly care, medical laboratory techniques.
Students are experiencing a lot of stress with both the rapidly
changing education process and the threat of COVID-19 on
health (9). In a research conducted with students studying in the
field of health, it was observed that students experienced stress
in both clinical and educational settings (10). Stress causes many
negative conditions in people such as acute and chronic diseases,
depression, exhaustion, anxiety and insomnia, increased smoking
and alcohol use and aggressive behavior. Stress is an individual

Sonug: Saglik hizmeti 8grencilerinde pandemi siirecinde stresle basa
ctkma yollari ile e-6grenmeye yonelik tutumlar arasinda pozitif bir
iligki vardir.

Anahtar Sézciikler: COVID-19, e-6grenme, 8grenci, saglik, stres

situation and there is no common solution for coping with stress.
Each individual must manage his/her own stress, find a method
of coping with stress that is appropriate for his/her personality
structure and view of life, and cope effectively with stress (11).

Ways of coping with stress can set the stage for positive
developments in university students towards learning by
mobilizing them (11). Taking necessary precautions to manage
stress on time is extremely important for the efficiency of
education (12). Based on this information, we aimed to
determine the relationship between e-learning and the ways of
coping with stress of health services vocational school students
during the COVID-19 pandemic process.

Method

Research Type

This research is planned as descriptive and cross-sectional.
Research Sample

The population of this research consisted of 714 students
receiving education in emergency and first aid, anesthesia,
medical laboratory techniques, aged care and physiotherapy
program in the 2019-2020 spring semester at a health services
vocational school in Turkey. Sample selection was not made in
the research, it was tried to reach the population. The research
included students who were educated and trained in the health
services vocational school of the relevant institution, who
used the e-learning method (to continue their education with
technology tools such as telephone, computer, etc.) and who
agreed to participate in the research. The data of the research
were collected between May 28 and June 28 2020. The research
was completed with 425 students. The return rate of students
was calculated as 59%.

Ethical Approval

Ethics committee approval was obtained from the Non-Invasive
Clinical Research Ethics Committee of the institution where the
research was conducted with the decision numbered 40465587-
102.01-105.

Research Variables and Data Collection Tools

After obtaining Ethics committee approval we reached the
head of health services vocational school through corporate
communication network. The
presented for ethical permission, while assuring that the research
was voluntary and all data would be treated confidentially
throughout the research phase. And finally, head of the health
services vocational school agreed to share the e-mail address of
their students. The data were collected electronically with the

research  objectives  were
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form created with Google e-form. In the introduction part of this
form, a voluntary consent was received from the students. The
form of the students who did not voluntarily accept to participate
in the research was terminated after this consent question.

The form consisted of three parts. In the first part, a student
information form with 14 questions was used to determine
the sociodemographic
e-learning of students. In the second part, “The Coping with
Stress scale”, which included 30 questions to determine the
ways of coping with stress was used. In the third part, “The
Attitude scale Towards E-learning” consisting of 23 questions
was used to determine the effect of distance education. In the

variables and information about

data; sociodemographic variables constituted the independent
variables, and “The Coping with Stress scale” and “Attitude scale
Towards E-learning” constituted the dependent variables.

Student Information Form: In this section, there were a total of
14 questions including nine questions about sociodemographic
variables (age, program, school year, gender, marital status,
place of residence, family type, socioeconomic level and
working status in a health institution) and five questions about
determining e-learning variables (having android phone, having
personal computer, the internet availability in the place of
residence, technological device used in education and training,
technological device used in education and training, worrying

about the COVID-19 pandemic) (7,9,13).

The Coping with Stress Scale: The scale was developed by
Folkman and Lazarus (14) with 66 items, and validity and
reliability study in Turkey was made by Siva (1991), and then,
by making psychometric evaluations by S$ahin and Durak
(15), the short form with 30 items and 5 sub-dimensions
was constituted. The scale is a self-assessment. The items are
scored on a 4-point likert-type scale, anchored by O=never
and 3=always. The scale consists of self-confident approach
(8,10,14,16,20,23,26), optimistic approach (2,4,6,12,18),
helpless approach (3,7,11,19,22,25,27,28), submissive approach
(5,13,15,17,21,24), secking of social support approach
sub-dimensions (1,9,29,30). Cronbach alpha values of sub-
dimensions; range from 0.49-0.68 in the optimistic approach,
0.62-0.80 in the self-confident approach, 0.64-0.73 in the
helpless approach, and 0.47-0.72 in the submissive approach
(14,15). In this research, cronbach alpha value for self-confident
approach sub-dimension was 0.80, for optimistic approach sub-
dimension 0.71, for helpless approach sub-dimension 0.74, for
submissive approach sub-dimension 0.61, and for secking of
social support approach sub-dimension 0.47.

Attitude Scale Towards E-Learning: The scale developed by
Kisanga (16) to determine under what conditions and in what
direction the attitudes of university students towards e-learning
differ, consists of 23 items and 4 sub-dimensions. Validity and
reliability study of the scale was made by Biger and Korucu
(17) in Turkey. The sub-dimensions of the scale are; tendency
to use technology (1-6), satisfaction (7-11), motivation (12-
17), usability (18-23) and the total score varies between 23 and
115. The higher score in the scale, the higher attitude towards
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e-learning. The Cronbach’s alpha value of the scale is 0.78
(16,17). In this research, Cronbach’s alpha value was found to
be 0.69.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) 21.0 program
was used to evaluate the data of the research. Comparisons were
made between independent variables and sociodemographic and
e-learning variables, and between dependent variables and the
scale coping with stress and attitude scale towards e-learning.
Results were at 95% confidence interval and significance level
was p<0.05. The compliance of the data to normal distribution
was evaluated by using Kolmogorov-Smirnov/Shapiro-Wilk
tests. Since the variances for post-hoc were homogeneous in the
one-way ANOVA test, Tukey test was used. Bonferroni corrected
Mann-Whitney U test was used for significant differences
between groups in the test of Kruskal-Wallis H-test. Pearson’s
analysis was used for correlation.

Results

Of the students 90.4% were between the ages of 18-21, 24% were
in the first and emergency aid program, 53.2% were first grade
students, 82.1% were female, 98.6% were single, 39.8% were
residing in the rural-urban, 83.3% of them lived with nuclear
family, 89.2% had middle socioeconomic level. According
to findings, 96.5% of the students currently did not work in
a health institution, 97.6% had an android phone, 61.2%
did not have a personal computer, 77.6% used a telephone
in education and training, 78.1% had internet access in their
place of residence and 72.2% were worrying about COVID-19
pandemic (Table 1).

Self-confident approach sub-dimension score distributions varied
significantly according to the socioeconomic levels of the students
(p<0.05). As a result of Post-hoc binary comparisons made to
determine which group caused the difference; it was found that
there was a significant difference between groups with low and
high socioeconomic levels, and those with high socioeconomic
levels had higher self-confident approach sub-dimension score.
In the helpless approach sub-dimension, there was a significant
difference between low and middle socioeconomic level students
(p<0.05). Helpless approach sub-dimension scores of students
with low socioeconomic status were higher than students with
middle socioeconomic status. In the same sub-dimension, there
was a significant difference between the students who were
worried about the COVID-19 pandemic and the students who
were not worried about the COVID-19 pandemic (p<0.05). The
median score of those who were worried about the pandemic was
higher than the students who were not worried (Table 2).

A significant difference was found in the sub-dimension
of submissive approach according to family type (p<0.05).
Submissive approach sub-dimension median score of students
living in extended families was higher than students living in
nuclear families (Table 2).

A significant difference was found in the optimistic approach sub-
dimension according to the school year (p<0.05). The median
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Table 1. Sociodemographic and e-learning variables of
students (n=425)

Sociodemographic variables n (%)
18-21 384 (90.4)
Age (year) 22-25 35(8.2)
>26 6(1.4)
First and . 102 (24.0)
emergency aid
Anesthesia 101 (23.8)
Program Medlc.al laboratory 87 (20.5)
techniques
Physiotherapy 84 (19.8)
Elderly care 51(12.0)
1styear 226 (53.2)
School year
2" year 199 (46.8)
Female 349 (82.1)
Gender
Male 76 (17.9)
. Single 419 (98.6)
Marital status
Married 6 (1.4)
Urban 155 (36.5)
Place of residence
Rural-urban 169 (39.8)
. Nuclear family 354 (83.3)
Family type .
Extended family 71(16.7)
Low 37 (8.7)
Socioeconomic level Middle 379 (89.2)
High 9 (2.1)
Working status in a health Yes 15 (3.5)
institution No 410 (96.5)
E-learning variables
. . Yes 415 (97.6)
Having android phone
No 10 (2.4)
Internet availability in the Yes 332(78.1)
place of residence No 93 (21.9)
Phone 330 (77.6)
Techno‘loglcal dev‘lc'e el Personal computer 88 (20.7)
education and training
Tablet etc. 7 (1.6)
Worrying about the Yes 307 (72.2)
COVID-19 pandemic No 118(7.8)

COVID-19: Coronavirus disease-19

score of the optimistic approach sub-dimension of the second-
year students was higher than the first-year students. There was
a significant difference between the socioeconomic level groups
of students in the same sub-dimension (p<0.05). A significant
difference was found between students with low and middle
socioeconomic levels, and low and high socioeconomic levels.
Students with middle socioeconomic levels had higher optimistic
approach scores than students with low socioeconomic level.
Students with a high socioeconomic level had a higher optimistic
approach score than those with a low socioeconomic level. Again,

in the optimistic approach sub-dimension, there was a significant
difference between the groups that were worried and that were
not worried about the COVID-19 pandemic (p<0.05). The
optimistic sub-dimension median score of students who were
not worried about the pandemic was higher than the students
who were worried about the pandemic (Table 2).

There was a statistically significant difference between seeking of
social support sub-dimension and students’ family type (p<0.05).
Mean scores of seeking of social support sub-dimension of
students living in nuclear families were higher than students
living in extended families. There was a significant difference
between the socioeconomic level groups of students and the
same sub-dimension (p<0.05). In post-hoc paired comparisons,
it was found that there was a significant difference between
students with middle socioeconomic status and those with low
socioeconomic level, and the median score of the seeking of
social support sub-dimension was higher in students with middle
socioeconomic level (Table 2).

There was a significant difference between the total score of
the attitude scale towards e-learning and the worry about the
pandemic of the students (p<0.05). The total median score of the
attitude scale towards e-learning of students who were worried
about the pandemic was higher than the students who were not
worried about the pandemic. There was a significant difference
between the groups according to the internet availability in the
place of residence in the same sub-dimension (p<0.05). The total
mean score of towards e-learning scale of students who did not
have internet access in their place of residence was higher than
students with internet availability (Table 3).

In the research, it was found that a positive significant correlation
between the ways of coping with stress and the attitude scale
towards e-learning (r=0.194, p<0.01). As the total score of the
scale coping with stress of the students increased, their scores
of attitude towards e-learning also increased. When looking at
the relationship between the scale coping with stress and the
sub-dimensions of attitude scale towards e-learning, a significant
positive relationship was found between the scale coping with
stress and usability (r=0.109, p<0.05) and tendency to use
technology (r=0138, p<0.01). As the total score of the scale
coping with stres increased, the usability and tendency to use
technology for e-learning increased (Table 4).

Discussion

The COVID-19 is a disease that causes anxiety, fear and stress
in people due to its rapid transmission through droplets and
the lack of effective treatment or vaccine yet. The COVID-19
pandemic process, which affects the health of people in every
field, has caused stress in students in academic life (18). Studies
conducted during the pandemic period have also determined
that students experience problems such as anxiety and worry
(19,20). In the current research, a great majority of the students
(72.2%), stated that they were worried about the COVID-19
pandemic. In another research conducted with nurse students in
Turkey, it was found that students experienced moderate stress

187



Akbal et al. Relation of Stress to Learning

Table 2. Comparison of students’ the coping with stress scale sub-dimension scores according to sociodemographic variables

Sociodemographic variables Self-confident Helpless Submissive Optimistic Seeking of social
approach approach approach approach support approach
Med (min-max) Med (min-max) Med (min-max) Med (min-max)  Med (min-max)
Age (year)
18-21 21 (8-28) 19 (8-32) 13 (6-24) 14.5 (5-20) 13 (6-18)
22-25 22 (15-28) 18 (9-29) 13 (6-19) 15 (6-20) 13 (9-18)
226 21.5 (19-27) 17(15-20) 13.5 (12-16) 16 (13-16) 13.5 (12-14)
p=0.696* p=0.287+** p=0.770%* p=0.470%* p=0.308*
Program
First and emergency aid 21.5 (8-28) 19 (8-29) 13 (6-17) 14 (6-20) 13 (6-18)
Medical laboratory techniques 21(11-28) 20 (13-30) 13 (7-22) 14 (5-19) 13 (8-17)
Physiotherapy 21 (13-28) 19 (8-30) 13 (6-20) 15 (5-19) 13 (6-17)
Elderly care 21 (11-28) 19 (11-32) 12 (8-23) 15 (10-20) 13 (9-18)
Anesthesia 21 (15-28) 19 (9-29) 13 (8-24) 15 (6-20) 13 (8-18)
p=0.061** p=0.115* p=0.148** p=0.325** p=0.110%*
School year
1styear 21 (8-28) 19 (8-32) 13 (6-24) 14 (5-20) 13 (6-18)
2" year 21 (14-28) 19 (9-30) 13 (6-24) 15 (5-20) 13 (8-18)
p=0.374%** p=0.925%** p=0.217*** p=0.007*** p=0.385%**
Gender
Female 21 (8-28) 19 (8-30) 13 (6-24) 15 (6-20) 13 (6-18)
Male 21(11-28) 19 (10-32) 13 (6-24) 14 (5-20) 13 (8-18)
p=0.638*** p=0.116%** p=0.265%** p=0.606*** p=0.080***
Marital status
Married 21.5 (17-28) 17 (9-24) 13.5 (6-15) 15.5 (11-18) 14 (12-17)
Single 21 (8-28) 19 (8-32) 13 (6-24) 15 (5-20) 13 (6-18)
p=0.723%%*=** p=0.209%*** p=0.902%*** p=0.490%*** p=0.116%***
Place of residence
Urban 21 (8-28) 19 (8-29) 13 (6-24) 15 (5-20) 13 (8-18)
Rural-urban 21 (11-28) 19 (8-32) 13 (7-22) 15 (6-20) 13 (6-18)
Rural 21 (13-28) 19 (11-30) 13 (6-22) 14 (5-19) 13 (6-18)
p=0.407** p=0.910* p=0.082+** p=0.302** p=0.659**
Family type
Nuclear Family 21 (8-28) 19 (8-32) 13 (6-24) 15 (5-20) 13 (6-18)
Extended family 21 (14-27) 20 (9-30) 14 (8-20) 14 (6-18) 13 (8-15)
p=0.077*** p=0.382%**** p=0.044%*** p=0.076%** p=0.009***
Socioeconomic level
Low? 20 (13-28) 22 (8-29) 13 (6-19) 13 (5-20) 12 (6-17)
Middleb 21 (8-28) 19 (8-32) 13 (6-24) 15 (6-20) 13 (8-18)
Highe 24 (20-28) 17 (11-28) 12 (8-20) 16 (13-20) 13 (12-15)
p=0.002* p=0.027* p=0.000* p=0.008*
*0=0,126 #0=0.012 *£=0.003 >£=0.008
Ea-c:o.ooz Ea—c=0.1 45 S Ea-c:o.ooo Ea—c=0.1 55
p><=0.018 pb=0.348 p><=0.019 pb<=1.000
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Sociodemographic variables

Working status in a health institution

Table 2. Continued

Self-confident
approach

Med (min-max)

Helpless
approach

Med (min-max)

Submissive
approach

Med (min-max)

Optimistic
approach

Med (min-max)

Seeking of social
support approach

Med (min-max)

Yes 21 (16-26) 17 (8-24) 14 (10-18) 14 (7-15) 14 (9-17)

No 21 (8-28) 19 (8-32) 13 (6-24) 15 (5-20) 13 (6-18)
p=0.985* p=0.103**+* p=0.348* p=0.091%** p=0.373% ¥

Worrying about the COVID-19 pandemic

Yes 21 (8-28) 20 (8-30) 13 (7-24) 14 (5-20) 13 (6-18)

No 22 (13-28) 18 (8-32) 13 (6-24) 15 (5-20) 13 (9-17)
p=0.000*** p=0.000*** p=0.434*** p=0.000*** p=0.424****

*Kruskal-Wallis H test, **One-way ANOVA, ***Independent t- test, ****Mann-Whitney U test, min: Minimum, max: Maximum, Med: Median, COVID-19: Coronavirus

disease-19, a-c: There is no difference between similar groups

during the COVID-19 pandemic process (18). Similarly, it was
found that students experienced high levels of stress in the severe
acute respiratory syndrome epidemic experienced in the past
years (21). In another research conducted with undergraduate
students at the Lebanese University, the change in the education
and training process in the COVID-19 pandemic caused anxiety,
depression and stress in students (22). On the other hand, the
stress experienced by students during the pandemic process also
affected their academic self-efficacy (23).

When the research findings were examined, it was seen that
students with a high socioeconomic level and who were not
worried about the pandemic used self-confident approach in
coping with stress. This research was conducted between May 28
and June 28 2020 when the number of patients with COVID-19
was very high and in the period in which the whole education
system in Turkey was transformed into distance education
rapidly. In this process, students studying in the field of health,
who had a large number of face-to-face applied undergraduate
courses, faced both the risk of disease and the change in the form
of education. Therefore, high socioeconomic level facilitates easy
access to technological devices and internet in the e-learning
education process and the sustainability of education. It was
also determined that students who were not worried about the
COVID-19 pandemic used self-confident approach as their
way of coping with stress. Researches show that people who use
negative coping with stress styles focus on the emotions triggered
by stress, and those who use positive coping with stress styles
create structural support for themselves (24,25). In this context,
the fact that students who are not worried about the pandemic
adopt self-confident approach style is supported by the literature.

In the research, it was determined that students with a high
socioeconomic level used self-confident approach to cope with
stress, while students with a low socioeconomic level used the
helpless approach. Researches conducted during the pandemic
process showed that income during the pandemic process played
a key role in accessing educational opportunities for students,
and students with low income experienced more stress (26,27).
This study determined that income level affected the approaches
adopted by students, and showed that students with low income

used the helpless approach while students with high income
used self-confident approach. Another finding that supported
this result was that students with a high socioeconomic level
adopted optimistic approach as a way of coping with stress.
The high socioeconomic level indicates the ease of access to
computers and internet for students in the distance education
process. Its is thought that students experience less stress or better
manage stress during the pandemic period thanks to ease of
access to computers and internet, which are the most important
components of distance education. Students with medium
socioeconomic level adopted the style of seeking social support
more than students with low socioeconomic level. In the research
of the Savci and Aysan (28), it was emphasized that students with
middle socioeconomic level used avoidance in coping with stress.
Students with low socioeconomic level used ineffective coping
methods to cope with stress. These results of our research are
consistent with each other.

While the students living in the extended family adopted the
submissive approach as a way of coping with stress during the
pandemic period, the students living in the nuclear family
adopted the style of seeking social support. In the Turkish family
structure, especially in extended families, importance is given to
the submission of children to their elders. If children conflict
with family values, families take all necessary measures to ensure
that their children behave submissively (29). For this reason, it is
an expected result that our students living in extended families
use a submissive approach to cope with stress. In addition, the
concept of family is one of the most important sources of social
support in reducing or completely eliminating stress. Therefore,
it is thought that students living in nuclear families adopt the
approach of seeking social support.

On the other hand, it was determined that 2" grade students
and the students not worrying about the pandemic used
optimistic approach in their way of coping with stress. In a
research conducted with nurse students, older age was associated
with better knowledge and clinical experience. For this reason,
it was emphasized that nurse students used coping styles with
stress more effectively (30). In another research conducted with
medical students, it was found that first-year students adopted
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the helpless approach to coping with stress more (31). It was
thought that our second-year students used optimistic approach
to cope with stress because of the fact that they received longer
period education during the face-to-face education process

Table 3. Comparison of students’ sociodemographic and
e-learning variables with attitude scale towards e-learning

Sociodemographic variables Med (min-max) P

Age (year)

18-21 56 (34-92) 0.865*
22-25 56 (40-75)

226 56 (52-65)

Program

First and emergency aid 55 (40-69) 0.142*
Medical laboratory techniques 57 (34-75)

Physiotherapy 56 (42-66)

Elderly care 57 (43-75)

Anesthesia 56 (43-92)

School year

15t year 56 (40-75) 0.804**
2" year 56 (34-92)

Gender

Female 56 (34-92) 0.509**
Male 56 (40-75)

Marital status

Single 56 (49-73) 0.753%*
Married 56 (34-97)

Place of residence

Urban 55 (34-75) 0.685*
Rural-urban 56 (40-92)

Rural 56 (41-75)

Family type

Nuclear family 56(34-92) 0.456**
Extended family 56(42-75)
Socioeconomic level

Low 57(34-67) 0.787*
Middle 56(40-92)

High 55(52-74)

Working status in a health institution

Yes 54(40-73) 0.375%*
No 56(34-92)

Worrying about the COVID-19 pandemic

Yes 56 (34-92) 0.050**
No 55 (40-74)

Internet availability in the place of residence

Yes 55 (40-92) 0.011**
No 57 (34-75)

*Kruskal-Wallis H test, **Mann-Whitney U test, min: Minimum, max: Maximum,
Med: Median, COVID-19: Coronavirus disease-19
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compared to the first-year students, they could reach lecturers
more easily when necessary and they were more accustomed to
the education system.

The average score of the students who were worried about the
pandemic on the attitude scale towards e-learning was high.
The pandemic caused the transition from formal education to
distance education all over the world (32), interestingly, it was
observed that students quickly adapted to this change during
the pandemic period (33). Similar toour results, there are other
studies in which students’ atticudes towards e-learning in distance
education are positive (34,35). There are also researches revealing
that, contrary to our research results, students have a negative
view on the distance education process. In a research conducted
by Coskun et al. (36) with students studying in the field of health
in Turkey before the pandemic, it was emphasized that 86.2%
of the students did not want to use the e-learning system. In
another research conducted with medical and nursing students
in Uganda, it was found that students’ awareness of e-learning
was high, but their attitudes were negative (37). However, this
pandemic process has increased professional awareness, especially
among students studying in the field of health. It was observed
that desire of students for vocational education increased and
students adapted to this period quickly for providing healthcare
and helping people as soon as possible.

In current research students who did not have internet access at
their place of residence had higher desire for e-learning. In the
research conducted by Duraku and Hoxha (38), which supported
our research results, it was observed that the stress experienced by
the students during the pandemic process positively affected their
learning. In addition, it was determined that students” attention
distracted from the pandemic process with participation in
e-learning. It is thought that this situation may be due to the
motivation of the students by the educators, the fact that the
pandemic process is closely related to the healthcare professionals
and therefore the professional awareness of the students has
increased.

As the total score of the scale coping with stress of students
during the pandemic period, the mean score of the attitude
scale towards e-learning also increased. In the studies conducted
during the COVID-19 pandemic process, it was determined that
students were afraid of losing their social lives and part-time jobs
as well as their academic career dreams and they felt financial and

Table 4. Relationship between the scale coping with stress
and attitude scale towards e-learning

The coping with stress scale

r p
Attitude scale towards e-learning  0.194* 0.000
Satisfaction 0.008 0.867
Motivation 0.068 0.160
Usability 0.109** 0.002
Tendency to use technology 0.138* 0.004

*Correlation is significant at 0.01 level, **Correlation is significant at 0.05 level
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economic anxiety and were worried about the risk of infection
(39,40). Also another research showed that the experienced
academic stress directed students to creative activities and
e-learning types, thus they could manage the pandemic process
more effectively by getting away from depressive thoughts (41).
Due to the threat of human health, during the pandemic process,
professional sensitivity and dynamics have increased even more,
especially among students who receive health services education.
Ways of coping with stress regulate negative emotions, offer
alternative solutions to individuals and add positive functions.
In the current research, it was determined that the e-learning
requests of the students increased, and this situation was thought
to be due to the increase of awareness in students because the
pandemic process greatly affected the health field.

A positive significant relationship was found between usability and
tendency to use technology, which were sub-dimensions of the scale
of attitude towards e-learning, and the scale coping with stress. It is
evident that in recent years, young people use web-based applications
in all areas of life (42). In addition, it has been reported that stress,
which is effective in students during the pandemic period, has
positive reflections on learning (38). Further, e-learning in health
education is among the current issues in recent years (13,43,44).
In a research, it was determined that 50.5% of the students were
willing to continue the lessons with distance education during the
pandemic process (45). In another research conducted with students
studying in the field of health, it was found that students wanted
to continue formal education in the post-pandemic period. In the
same research, it was stated that applied undergraduate courses
were inefficient with e-learning (46). Although different studies
conducted with students before and during the pandemic process
showed that there was variability in attitudes towards e-learning,
this research showed that the coping with stress scale during the
pandemic process increased the use of technology in students and
e-learning was a useful method in this process (40,45,46).

Study Limitations

The most important limitation of the research was the fact that
the research was conducted with only the students studying at
the health services vocational school. For this reason, the results
of the research could not be generalized to students studying
in different departments. Another limitation of the research
was that the research was conducted electronically due to the
pandemic and that students with limitations on mobile phones,
computers and internet could not be reached.

Conclusion

Since the day it was defined, the COVID-19 pandemic became
a major public health problem for the whole world. Millions of
people are still trying to keep themselves safe by applying full
or partial quarantine. For this reason, thousands of educational
institutions have replaced from formal education to distance
education, which is an alternative solution, in order to continue
education during the pandemic period. In the current research, it
was found that students experienced worry during the pandemic
process and their way of coping with stress positively affected

their atticudes towards e-learning. One of the aims of coping
with stress is to increase the success of students in education. This
research is the basis for showing the positive effects of effective
stress coping ways on education.

Note: On March 16, 2020 in the Republic of Turkey education
was suspended temporarily due to the COVID-19 pandemic and
it began again with distance education on March 23, 2020. Data
were collected till the first wave of the lockdown, that was, 28
June 2020.
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Effect of Trichloroacetic Acid on the Bond Strength of
Calcium Silicate-Based Cements: A Modified Push-Out Test

Trikloroasetik Asidin Kalsiyum Silikat Esasli Simanlarin Baglanma Dayanimi
Uzerindeki Etkisi: Modifiye Itme Testi
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ABSTRACT

Objective: This study aimed to investigate the effect of
trichloroacetic acid (TCA) on the bond strength of calcium silicate-
based cements to dentin.

Methods: Ten single-rooted bovine teeth were sectioned
longitudinally into slices 2 mm thick. Six holes were drilled with a
1.2 mm diamond bur in each dentin slice (totally 60 holes). Cotton
pellets with TCA were applied to three holes of each slice for 1 min,
whereas no acid was applied to the other three. The TCA and non-
TCA groups were divided into three subgroups according to the
material used: ProRoot mineral trioxide aggregate [(MTA); n=10],
Harvard MTA (n=10), and Biodentine (n=10). After seven days,
the dislodgement resistance of the materials was calculated using a
universal testing machine. The types of bond failure were examined
under a stereomicroscope.

Results: The TCA had no statistically significant effect on the
bonding strength of the tested materials (p>0.05). The Harvard
MTA subgroup had the lowest mean bond strength values
(2.25+0.79 MPa), while the Biodentine subgroup had the highest
(10.49+3.32 MPa). The most common bond failure types were
mixed in the ProRoot MTA subgroup (60%) and cohesive in the
Harvard MTA (60%) and Biodentine (70%) subgroups.

Conclusion: The bond strength of Biodentine is greater than those
of ProRoot and Harvard MTA. TCA does not affect the push-out
bond strength of MTA or Biodentine.

Keywords: Biodentine, calcium silicate-based cements, mineral
trioxide aggregate, push-out bond strength, trichloroacetic acid

(074
Amag: Bu caligma, trikloroasetik asidin (TCA) kalsiyum silikat

esasli simanlarin dentine baglanma dayanimina etkisini aragtirmak
amact ile yapilmistir.

Yontemler: Toplam 10 adet tek koklii sigir disi, 2 mm kalinliginda
dilimler halinde uzunlamasina kesitlere ayrildi. Bu 10 disten elde
edilen her dentin diliminde 1,2 mm’lik elmas frez ile 6 adet delik
acildi (toplam 60 delik). TCA iceren pamuk peletler, her dentin
dilimde bulunan 3 delige 1 dakika siireyle uygulanirken, diger 3 delige
asit uygulanmadi. TCA uygulanan ve TCA uygulanmayan gruplar,
kullanilan malzemeye gore tekrar ii¢ alt gruba ayrildi: ProRoot
mineral trioksit agregat [(MTA); n=10], Harvard MTA (n=10) ve
Biodentine (n=10). Toplam 7 giin sonra, malzemelerin yerinden
ctkma direnci evrensel bir test makinesi kullanilarak hesaplandi.
Baglanma basarisizlik tiirleri bir stereomikroskop altinda incelendi.

Bulgular: TCA, test edilen malzemelerin baglanma dayanimi iizerinde
istatistiksel olarak nemli bir etkiye sahip degildi (p>,05). Harvard
MTA alt grubu en diisiik ortalama baglanma giiciine sahipken
(2,25+0,79 MPa), Biodentine alt grubu en yiiksek degere (10,49+3,32
MPa) sahipti. En yaygin baglanma hatasi tipleri, ProRoot MTA alt
grubunda (%60) karisik, Harvard MTA (%60) ve Biodentine (%70)
alt gruplarinda ise koheziv baglanma tiiriinde bulundu.

Sonug: Biodentinein  baglanma giicii ProRoot ve Harvard
MTAninkinden daha fazla bulunmustur. TCA, MTA veya

Biodentine’in itme baglanma dayanimini etkilememektedir.

Anahtar Sézciikler: Biodentin, kalsiyum silikat esasli siman,
mineral trioksit agregat, itme baglanma giicii, trikloroasetik asit
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Introduction

Loss of dental hard tissue and root resorption may occur as a result
of osteoclastic action (1). Root resorption may be associated with
many causes, such as cystic lesions, trauma, impacted teeth, and
endocrine disturbances (2,3). External cervical resorption (ECR)
is a type of resorption that affects the periodontal ligament,
cementum, and dentin most commonly localized at or below
the cervical margin (4). When resorption is correctly diagnosed
and treated with a biocompatible material with adequate sealing
ability, the prognosis can be favorable (5).

Mineral trioxide aggregate (MTA) has many desirable properties,
including bactericidal effects, biocompatibility, radiopacity, and
good sealing ability (6). However, it also has certain drawbacks,
such as a high price, a long setting time, and potential tooth
discoloration (7). To overcome these drawbacks, new calcium
have been produced. Biodentine
(Septodont, Saint-Maur-des-Fossés, France), a silicate-based

silicate-based materials

cement, exhibits several favorable properties, such as a short
setting time, high mechanical strength, and superior handling
characteristics (8). It is an effective repair material due to its
excellent sealing ability, short setting time, high compressive
strength, and biomineralization properties (8-10).

The use of MTA or Biodentine as repair materials is
recommended after the elimination of granulomatous tissue in
the perforation area (11). In external cervical resorption, topical
application of 90% aqueous trichloroacetic acid (TCA) solution
to granulomatous tissue is recommended (12). TCA induces
coagulation necrosis, and tissue in the resorption cavity loses its
vascularization features. TCA inactivates potentially resorptive
cells and penetrates into smaller resorptive areas that may not be
cleaned with mechanical instrumentation (13,14).

Several studies have investigated the push-out bond strength of
calcium silicate-based cements, such as MTA and Biodentine,
to dentin (15-21). However, to our knowledge, no study has
examined whether TCA used in ECR has an effect on the push-
out bond strength of these materials. Therefore, this study
aimed to investigate the effect of TCA on the bond strength
of ProRoot MTA (Dentsply Sirona), Harvard MTA (Harvard
Dental International, Hoppegarten, Germany), and Biodentine.
The null hypotheses were that TCA would not significantly
affect push-out bond strength of calcium silicate-based cements
and there would be no significant difference in bond strength
between the tested materials.

Methods
Sample Preparation

A total of 10 freshly extracted bovine teeth with single root canals
were used to get 60 holes in this study. Animals were slaughtered
for feeding purposes, and the teeth were donated to this study.
This investigation was not classified as an animal study because
our work had no influence on the premortal fate of the animals
or the slaughtering process. After the teeth were decoronated, the
apical and middle thirds of the roots were removed. Then, sections

at a distance of 8 mm from the coronal thirds were used. The
root pieces were embedded in acrylic blocks parallel to the root
canal. The root dentin was sectioned longitudinally into slices
2 mm thick using a cutting machine (Mecatome T180; Presi,
Eybens, France) with a disc (Metkon Instruments Inc., Bursa,
Turkey) under water cooling. Similar to the study of Orhan et
al. (18), six holes were drilled in each dentin slice, three on the
right and three on the left side of the root canal to standardize all
samples. A size 1.2 mm diameter diamond bur and a high-speed
dental handpiece were used (Figure 1). The holes were drilled
midway between the external cementum and the root canal
wall. The samples were divided into two groups: TCA (n=30)
and non-TCA applied (n=30). Small amounts of 90% aqueous
TCA were absorbed into small cotton pellets and then dampened
on gauze. The cotton pellets were applied to three holes of each
dentin slice for 1 min (13), whereas no acid was applied to the
other three. The TCA and non-TCA groups were divided into
three subgroups according to the material used: ProRoot (MTA;
n=10), Harvard MTA (n=10), and Biodentine (n=10).

For standardization purposes, ProRoot MTA, Harvard MTA,
and Biodentine were incrementally placed in two holes each,
one with and one without TCA, in each slice. All materials were
prepared according to the manufacturers’ instructions. The same
procedure was repeated for all 10 samples. Residual material was
removed from the dentin surfaces with a scalpel. The dentin
slices were subsequently placed in wet gauze and then placed in
an incubator at 37 °C with 100% humidity for seven days.

Push-out Test

A universal testing machine (Instron Universal; Elista, Istanbul,
Turkey) was used to calculate the push-out bond strength of
the materials. The samples were placed on a metal plate with a
gap in the middle. A 1 mm plunger tip was positioned on the
materials. Pressure was applied at the center of the material in
each hole with the Instron probe moving at a speed of 0.5 mm/
minimum. The greatest force applied to the materials at the time
of dislodgement was recorded in newtons. The push-out bond
strength was calculated in megapascals according to the formula

.'.'.'.'.'.'.'.'.'.'.'f:".'.'.'.'.'.'.'.']’“‘"‘
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Figure 1. Preparation of the samples for the push-out
test. (A1) ProRoot MTA, (A2) ProRoot MTA + TCA, (B1)
Harvard MTA, (B2) Harvard MTA + TCA, (C1) Biodentine.
(C2) Biodentine + TCA
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After the measurements, the types of failures were examined
under a stereomicroscope at 8X magnification (Olympus
Corporation, Taichung, Taiwan). Bond failures were classified as
adhesive, cohesive, or mixed.

Statistical Analysis

The normality of data distribution was examined using the
Shapiro-Wilk test. As the data were normally distributed,
parametric tests were used. The independent t-test was used for
comparisons between the groups. The statistical analysis was
performed using IBM SPSS Statistics version 24 (IBM, Armonk,
NY, USA) for Windows. The level of statistical significance was
set to 5%.

Results

Table 1 shows the mean push-out bond strength values obtained
from the displacement of the materials in the TCA and non-
TCA groups and the ProRoot MTA, Harvard MTA, and
Biodentine subgroups. TCA had no statistically significant effect
on the bonding strength of the tested materials (P>0.05). The
Harvard MTA subgroup had the lowest mean bond strength
values (2.25+0.79 MPa), whereas the Biodentine subgroup had
the highest (10.49+3.32 MPa). Figure 2 presents the results in a
graph.

The most common bond failure types were mixed in the ProRoot
MTA subgroup (60%) and cohesive in the Harvard MTA (60%)
and Biodentine (70%) subgroups (Table 2). Stereomicroscopic
images of samples are shown in Figure 3.

Discussion

The TCA is manufactured by the chlorination of acetic acid,
and its aqueous solution is highly acidic, yielding a pH of 1.0.

Table 1. Mean and standard deviation of the push-out
bond strength values (MPa) for the displacement of tested
materials from the samples

Mean + SD P

ProRoot MTA 4.08+2.75°

0.985
ProRoot MTA + TCA 4.06+2.28°
Harvard MTA 2.25+0.792

0.863
Harvard MTA + TCA 2.32+0.822
Biodentine 10.49+3.32¢

0.230
Biodentine + TCA 8.79+2.78¢
P. 0.042

SD: Standart deviation, TCA: Trichloroacetic acid, p<.05

Table 2. Percentage of failure types in each tested group

Adhesive/cohesive/mixed (%)

ProRoot MTA 10/30/60
Harvard MTA 10/60/30
Biodentine 0/70/30
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When applying TCA to a ECR area to exert its caustic effect, it
may make contact with dental hard tissues (22). Khoroushi and
Tavasoli (23) reported that the contact of TCA with enamel had
a positive effect on the shear bond strength of resin composite
to enamel. Although the effects of TCA on resin composite have
been investigated, to the best knowledge, no study has examined
whether TCA has an effect on the push-out bond strength of
MTA and Biodentine. TCA did reduce the push-out bond
strength, especially of Biodentine. However, this decrease did
not significantly affect the push-out bond strength of the tested
materials. Therefore, our first null hypothesis was accepted. This
result is not in line with previous studies reporting that acidic
environments significantly affect the physical and chemical
properties of MTA and Biodentine (21). This inconsistency
might be due to the fact that in this study, TCA was applied
for 1 min before the materials were placed in the holes, whereas
previous studies exposed the tested materials to large amounts of
acetic acid (24,25), EDTA (17,21), or citric acid (17) for more
than 1 min, thus significantly affecting their push-out bond
strength.

In our study, ProRoot MTA showed predominantly mixed
failure, whereas Harvard MTA and Biodentine displayed mostly
cohesive failure. A previous study found higher Ca*? ion release
with Harvard MTA than with ProRoot MTA after seven days
and lower solubility of the former than the latter (26). Ion release
results in a porous surface structure, which weakens the material’s
structure and reduces its cohesion (27). It is thus possible that
Harvard MTA may be broken up by itself, resulting in cohesive
rather than adhesive bond failure. The high calcium ion release
observed in Biodentine is associated with a higher proportion
of tricalcium silicate than in MTA (28) and may result in the
presence of cohesive failure in Biodentine, as in Harvard MTA.
Additionally, previous studies reported that MTA-dentin bond
failures were usually adhesive (10,16), but in our study, it might
be possible to observe mixed or cohesive bond failures depending

on the use of TCA.

In a previous study, roots filled with Biodentine displayed
significantly greater push-out bond strength than Harvard
and ProRoot MTA, while there was no statistically significant
difference between the latter two (20). In our study, Biodentine
also exhibited the greatest push-out bond strength, but there was
also a statistically significant difference between ProRoot MTA
and Harvard MTA, with the latter exhibiting significantly less
push-out bond strength. According to these results, our second
null hypothesis was rejected.

Harvard MTA is composed of 75wt% calcium magnesium
orthosilicate (merwinite), while ProRoot MTA contains 90%
tricalcium silicon pentaoxide (hatrurite) (26). Merwinite exhibits
low solubility and good mechanical properties (29). On the other
hand, the fact that Harvard MTA contains a high proportion
of merwinite, unlike ProRoot MTA, may be responsible for the
lower push-out bond strength of Harvard MTA. A previous study
found that Biodentine and ProRoot MTA had comparable bond
strength in apical dentin, but Biodentine exhibited significantly
greater bond strength in coronal dentin (15).
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cohesive failure

In our study, it may be possible to find this result depending
on the use of the coronal part of the root. Biodentine is made
of smaller particles than other cements, which allows deeper
penetration into dentine tubules (30). This ability, combined
with its short setting time and the presence of calcium chloride,
might explain Biodentine’s relatively greater push-out bond
strength.

Study Limitations

The limitation of this study was that TCA-induced changes
in the dentin walls were not scanned with a microscope such
as the scanning electron microscope, which would provide
more detailed examination. In further studies, it will be more
appropriate to examine TCA-induced changes in the dentin
walls in more detail.

Conclusion

The results of this study indicate that the bond strength of
Biodentine is greater than that of ProRoot and Harvard MTA
and that Harvard MTA exhibits the least bond strength. TCA
does not significantly affect the push-out bond strength of MTA
or Biodentine.
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Comparisons of the Radiolucent Lines Between Cemented
and Cementless Oxford Unicondylar Knee Arthroplasty: A
Non-designer Group Report

Cimentolu ve Cimentosuz Oxford Unikondiler Diz Artroplastilerinde
Radyolusent Hatlarin Karsilastirilmasi: Tasarimci Olmayan Bir Grup Raporu
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ABSTRACT

Objective: Aseptic loosening is one of the most important reasons
for failure in unicondylar knee arthroplasty (UKA). The aim of
this study was to compare early physiological and pathological
radiolucent lines (RLL) between cementless and cemented UKA
within a non-designer group cohort.

Methods: Two groups of patients who underwent 38 cemented
UKA and 47 cementless UKA between 2012 and 2018 were
compared retrospectively. In evaluating the clinical results of the
patients, the Oxford Knee Score, EQ-5D-3L, EQ-VAS, and KOOS
scoring were used. In the evaluation of the presence of RLLs, the
tibial and femoral component interfaces were divided into regions
and evaluated for RLLs.

Results: There was no statistically significant difference between the
groups in terms of clinical results (p>0.05). No complete RLLs were
observed in either the femoral or tibial component interfaces in any
patient. Partial radiolucent regions at the tibial component interface
were detected in 32 (11.3%) regions in cemented UKAs and 13
(5.7%) in cementless UKAs. The incidence of partial RLLs in the
tibial component interface and the total number of radiolucent
zones were higher in the cemented arthroplasties (p=0.040 and
p=0.025).

Conclusion: It was determined that the excessive physiological
RLLs observed in UKA had no effect on the clinical outcomes of

0z

Amag: Unikondiler diz artroplastisinde (UDA) aseptik gevseme
basarisizligin en 6nemli nedenlerinden biridir. Bu ¢alismanin amaci,
tasartmer olmayan bir grup kohortunda ¢imentosuz ve ¢imentolu

UDAlar arasindaki erken fizyolojik ve patolojik radyolusent hatlart
(RLH) karsilastirmaker.

Yéntemler: Bu calismada 2012-2018 yallar: arasinda 38 ¢imentolu
UDA ve 47 cimentosuz UDA uygulanan iki hasta grubu
retrospektif olarak karsilastirildi. Hastalarin klinik sonuglarinin
degerlendirilmesinde  Oxford Diz Skoru, EQ-5D-3L, EQ-
VAS ve KOOS skorlamalari kullanildi. RLH’lerin varliginin
degerlendirilmesinde, tibial ve femoral bilesen ara yiizleri bolgelere
béliindii ve RLH’ler i¢in degerlendirildi.

Bulgular: Klinik sonuglar agisindan gruplar arasinda istatistiksel
olarak anlaml: fark yoktu (p>0,05). Hicbir hastada femoral veya
tibial bilesen ara yiizlerinde tam RLH gézlenmedi. Tibial bilesen
ara yliziinde parsiyel radyolusent bélgeler ¢cimentolu UDAlarda 32
(%11,3) ve ¢imentosuz UDA’larda 13 (%5,7) bélgede tespit edildi.
Tibial bilegen arayiiziinde kismi RLH gériilme sikligr ve toplam
radyolusent bélge sayist ¢imentolu artroplastilerde daha yiiksekei
(p=0,040 ve p=0,025).

Sonug: Unikondiler diz artroplastisindegzlenen agiri fizyolojik
RLH’lerin hastalarin klinik sonuclari iizerinde etkisi olmadigt
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the patients. The rate of physiological RLLs was significantly lower
in cementless UKA than in cemented UKA.

Keywords: Unicondylar knee arthroplasty, cementless, cemented,
radiolucent lines, aseptic loosening

Introduction

Unicompartmental knee arthroplasty (UKA), developed by
Marmor (1) in the 1970s, is a successful method in the treatment
of medial or lateral end-stage knee arthritis. Although unsuccessful
results and high revision rates in the very first applications led
to suspicion of UKA (2,3), it was again popularized following
the improvements in prosthetic design and surgical techniques
within the last two decades (4). However, aseptic loosening is
still one of the most important reasons for failure in the modern
designs (5). Radiolucent lines (RLLs) observed around the
prosthesis are a strong indicator of loosening (6). However,
Goodfellow et al. (7) reported that RLLs did not always indicate
implant loosening and they could be classified in two groups
as pathological and physiological in UKA. Pathological RLLs
are generally thicker than 2 mm, increase in thickness over
time, and indicate infection or loosening. Physiological RLLs
are non-progressive, thinner than 2 mm, and do not indicate
loosening. The differential diagnosis of pathological and
physiological RLLs is difficult especially in the presence of pain.
Tibial pain is usually observed in the early rehabilitation phase
of patients who have undergone UKA. This condition, which
is associated with increased stress in the proximal tibia, usually
resolves spontaneously within the first year (8,9). This condition
can be easily assessed as an aseptic loosening of the prosthesis
if physiological RLLs are observed. Cementless UKA has a
constructional advantage in this respect as physiological RLLs
in such prostheses are considerably less than in cemented ones.
A few studies have shown that cementless UKA reduces RLL
incidence and revision rates (10,11). Nevertheless, the results
reported by non-designer groups are quite limited (12,13).

The hypothesis of this study was that there would be no
difference in clinical outcomes due to RLLs in cemented and
uncemented UKA. The aim of this study was to compare
early physiological and pathological RLLs in cementless UKA

tespit edildi. Fizyolojik RLH orani ¢imentosuz UDAda ¢imentolu
UDAya gére nemli 6lciide daha diisiikeii.

Anahtar Sézciikler: Unikondiler diz artroplastisi, ¢imentosuz,
¢imentolu, radyolusent hatlar, aseptik gevseme

with cemented versions within a non-designer group cohort.
With the comparison made, RLL in the groups cemented and
cementless, and its effect on the clinical results of the patients
were investigated.

Methods

The study was approved by the Local Ethics Committee and all
procedures were applied in compliance with the Declaration of
Helsinki. Written informed consent was obtained from all the
study participants.

A retrospective evaluation of 37 consecutive patients (38 knees)
who underwent cemented Oxford UKA for isolated anteromedial
osteoarthritis between 1 November 2012 and 31 May 2018 and
who had completed at least 2 years of clinical follow-up, and a
cohort with cementless UKA of similar age, gender, and body
mass index (41 patients, 47 knees) was made (Table 1). All the
operations were performed by the senior surgeon (HA). For
statistical evaluation, operation periods, clinical results, [Oxford
Knee Score, Knee Injury and Osteoarthritis Outcome score
(KOOS), EQ-5D-3L scores and range of motion] incidence of
RLLs in tibial and femoral component interfaces and reoperation
rates for any reason were evaluated and compared between the
groups.

The inclusion criteria of the study were:

1. Patients were operated on according to the selection criteria
of the Oxford group with a cemented or cementless Oxford

UKA design (4).

2. Patients completed at least two years of follow-up of adequate
radiographic and physical evaluation.

Two patients with progressive osteoarthritis in the lateral
compartment in the cemented group, and one patient with an
intraoperative tibial plateau fracture in the non-cemented group

Table 1. Demographic data of the patients

Cementless (n=37)

Age (year) 57.4 (47-74)
Sex (F/M) 28:9

Side (R/L) * 22:16

Length (m) 1.62 (1.52-1.70)
Weight (kg) 80.6 (55-112)
BMI (kg/m?) 29.9 (23.3-34.5)

Follow-up period (month) 25.9 (25-38)

Statistically significant values are in italic and bold

Cemented (n=41) p value

59.2 (47-72) 277 (t-test)
37:4 156 (x?)
23:24 157 (x?)

1.63 (1.53-1.86)
81.1(64-108)
30.3 (23.1-40.6)
38.1(28-65)

.489 (t-test)
.854 (t-test)
.719 (t-test)
<0.001(t-test)

*Both knees were evaluated in patients who had undergone bilateral unicondylar arthroplasty.

F: Female, M: Male, R: Right, L: Left, BMI: Body mass index

200



Bezmialem Science 2022;10(2):199-205

were excluded from the study, as they were patients who missed
regular follow-up appointments or whose follow-up radiographs
were not of sufficient quality. Patients’ age and weight, and the
degenerative status of the patellofemoral joint were not accepted
as contraindications.

Surgical Technique

Oxford phase 3 cemented and cementless UKA were used in
all patients. Of the 38 knees in the cemented UKA group, 24
were operated under epidural anesthesia and 14 under general
anesthesia, and of the 47 knees in the cementless UKA group,
32 were operated under epidural anesthesia and 15 under
general anesthesia. All surgical procedures were performed
under tourniquet control. The anteromedial minimally invasive
techniquewas used as the surgical incision in all patients. Following
the cleaning of osteophytes in the medial of the femoral condyle
and intercondylar notch, tibia and femur cuts were made. The
prostheses were placed after stability and mobility control with
gap measurement and trial components, respectively. In deciding
whether the prosthesis was to be applied with or without cement,
the bone hardness test was applied as described by Stempin et
al. (14). If there was a stability problem during the placement
of the trial components following the tibial and femoral cuts,
(ie, movement detected in the trial components during flexion-
extension), then cemented application was preferred for such
patients.

Full weight-bearing was allowed after the removal of drains
(24 h after surgery). All patients wore compression stockings as
thromboembolic prophylaxis.

Clinical and Radiological Outcome Assessments

In evaluating the clinical results of the patients, the Oxford Knee
score (OKS), EQ-5D-3L, EQ-VAS, and KOOS scoring were

used.

The OKS is a short patient-reported outcome measure to
evaluate physical function and pain developed by Dawson et
al. (15), and validated by Tugay et al. (16) for Turkish patients.
KOOS is a disease-specific questionnaire that can be used to
evaluate physical function in patients with knee problems (17).
EQ-5D-3L score is descriptive system for health-related quality
of life states in adults, consisting of the following five domains:
mobility, self-care, usual activities, pain/discomfort and anxiety/
depression, and each domain has three severity levels (18).

To standardize the preoperative radiographs, the X-ray beam was
directed from the posterior with the knees flexed at 20°-300, as
defined by Lyon-Schuss (19). Radiographs were repeated on the
postoperative first day, at the end of the first month and of the
following three months. In addition, axial radiography was taken
in all patients preoperatively and in the postoperative 6™ week.
Annual follow-up examinations were made in the following
period. To ensure minimal rotational variations, attention was
paid to forward facing of the patella and that the tibial spines
were located in the center relative to the intercondylar notch on

the radiographs.

In the evaluation of the presence of RLLs, the tibial component
interfaces were divided into 6 regions according to the method
described by Gulati et al. (20) and these were evaluated for
RLLs (Figure 1). Cemented femoral component interfaces were
divided into 6 zones according to the technique described by
Kalra et al. (21) (Figure 2). In the cementless arthroplasties, the
same method was modified and the femoral component interface
was divided into 6 regions and evaluated for RLLs.

Statistical Analysis

Data obtained in the study were analyzed statistically using
SPSS for Windows v. 12.0 software (SPSS Inc., Chicago, IL,
USA). Continuous variables were tested using the Independent
Samples t-test and Mann-Whitney U test. Pearson’s %2-test was
used in the comparisons of categorical variables. The prevalence
of radiolucency in the cemented and cementless radiographs was
also examined using a %2-test. A value of p<0.05 was accepted
as statistically significant. To assess the interobserver reliability of
categorical data, kappa coefficients were calculated using 95%
confidence intervals.

Results

Evaluation was made of 37 patients treated with 38 non-cemented
Oxford UKA and 41 patients with 47 cemented Oxford UKA.
The mean follow-up period was 25.9 months (25-38) in the
cementless group and 38.1 (28-65) months in the cemented
group. The mean operation time was 39.2 minutes (36.92-41.48)
in the cementless group and 51.5 minutes (47.31-53.29) in the
cemented group, with a difference of 12 minutes (p<0.001). The
mean age of the patients was 57.4 (47-74) years in the cementless
group and 59.2 (47-72) years in the cemented group. The body
mass index was 29.9 (23.3-34.5) in the cementless group and
30.3 (23.1-40.6) in the cemented group (Table 1).

In evaluating the clinical results of the patients; OKS, EQ-5D-
3L, EQ-VAS, and KOOS scoring were used.

Figure 1. Tibial component interfaces evaluated
according to the method described by Pandit et al. (22).
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Figure 2. Femoral component interfaces evaluated
according to the method described by Kalra et al. (21)
(A). In cementless arthroplasties, the same method was
adapted and used again (B)

There was no statistically significant difference between the
groups in terms of clinical results (Table 2).

During the follow-up period, mobile bearing dislocation
occurred in 2 patients in the cementless group in the 6" and
8" months, respectively. In the cemented group, two cases of
mobile bearing dislocation occurred in the 5* and 22" months,
respectively. In all these cases, the bearings were exchanged for
Imm larger ones. In the cemented group, 2 patients underwent
revised total knee arthroplasty in the 31* and 33" months
because of progressive lateral osteoarthritis. Total knee prosthesis
was applied to a patient with unexplained medial tibial pain
in the 28" postoperative month. No significant difference was
determined between the two groups in respect of re-operation
rates (p=0.461). In the survival analysis where reoperation for
any reason was accepted as the last point, the cementless group
had a survival rate of 94.7% at 25 months and the cemented
group had a survival rate of 87% at 38 months and there was no
significant difference between the groups (Figure 3).

No complete RLLs were observed in either the femoral or tibial
component interfaces in any patient. The total number of partial
radiolucent regions in cemented UKA was 32 (11.3%) and the
most partial RLLs were found in 1.5 and 2 regions, respectively.
In the cementless UKA group, the total number of partial

Survival Functions

A + ——t

0,67

Cum Survival

0,01

T T
0 200 400 60,0

reop time

Groups

Uncemented
Cemented
Uncemented-censored
Cemented-censored

Figure 3. Kaplan-Meier curve of re-operation for any
reason was determined as the last point

radiolucent regions in the tibial component interface was 13
(5.7%) and the maximum partial RLLs were observed inzones 2,
3 and 5. The incidence of partial RLLs in the tibial component
interface and the total number of radiolucent zones were higher
in the cemented arthroplasties (p=0.040 and p=0.025).

Considering the femoral radiolucent areas, none of the cemented
and cementless UKA had complete radiolucent areas. Partial
radiolucent areas were observed in 1 (2.6%) cementless UKA
and in 2 (4.3%) cemented UKA cases. There was no significant
difference between the groups in terms of the incidence of partial
RLLs in the femoral components (Table 3).

Table 2. Clinical outcomes of the patients

Cementless (n=37)

Oxford Knee score 41.1(12-48)
EQ-5D-3L 0.80 (0.59-1)
EQ-VAS 82.8 (55-100)
KOOS - pain 81.3 (1.67-100)
KOOS - symtom 85.3 (42.8-100)
KOOS - daily living 84.3 (14.7-100)
KOOS - sport 67.0 (20-100)

KOOS - quality of life

Range of motion

82.0 (25-100)
112.7 (95-120)

flexion (°)extension (°) 0.5 (0-10)

Cemented (n=41) p value (MWU)

40.6 (20-48) 236
0.79 (0.49-1) 625
82.9 (60-100) 869
83.7 (33.3-100) 289
84.5 (42.8-100) 512
86.1 (30.8-100) 785
68.7 (25.0-100) 922
79.4 (25-100) 245
111.4 (80-120) 411
0.3 (0-10) 793

KOOS: Knee Injury and Osteoarthritis Outcome score, EQ-5D-3L: Generic Quality of Life scale, EQ-VAS: Generic Quality of Life scale, MWU: Mann-Whitney U test
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Table 3. Incidence of radiolucent lines

Tibial component

Cementless (n=38)

Total radiolucency 0 (0%)
Partial RL (absent) 32 (84.2%)
Partial RL (present) 6 (15.8%)
Zone 1 1(2.6%)
Zone 2 4 (10.5%)
Zone 3 3(7.9%)
Zone 4 2 (5.3%)
Zone 5 3(7.9%)
Zone 6 0 (0%)
Sum of the zones 13 (5.7%)
Femoral component

Total radiolucency 0 (0%)
Partial RL (absent) 37 (97.4%)
Partial RL (present) 1(2.6%)
Zone 1 0 (0%)
Zone 2 0 (0%)
Zone 3 0 (0%)
Zone 4 0 (0%)
Zone 5 1(2.6%)
Zone 6 0 (0%)
Sum of the zones 1(0.4%)

Statistically meaningful values are in italic and bold.
RL: Radiolucent lines

Discussion

The most important finding of this study was that physiological
RLLs were statistically less common in the tibial component in
cementless UKA compared to cemented UKA. In the literature,
there is consensus that the incidence of femoral RLLs is very low
in the cemented and cementless UKAs (22,23). In terms of tibial
RLLs, there are different opinions in designer and non-designer
user groups, and few publications include the results of non-
designer user groups. Therefore, this report is of importance as it
presents the results of a non-designer user group.

In the current study, the partial tibial radiolucency rate of
15.8% in cementless UKA was slightly higher than reported
in the literature. In a designer user group, 5-year, prospective,
randomized study, Pandit et al. (24) found no partial RLLs in
the cementless femoral component and found a partial RLL rate
of 11% in the cementless tibial component. In another study,
which included a designer user group and a non-designer group,
the survival of 1,000 cementless Oxford UKA was found to be
97.2% at 6 years of follow-up. No complete RLLs were observed
at all, and the partial RLLs ratio on the bone-implant surface
was found to be 8.9% (24). From the non-designer user group
studies, Kerens et al. (13) compared cemented and cementless

Cemented (n=47) p value (x?)
0 (0%) 1.00
29 (61.7%)

18 (38.3%) 040
9 (19.1%) .021
5 (10.6%) 1.00
2 (4.3%) .652
4 (8.5%) .687
7(14.9%) .501
2(4.3%) .500
32 (11.3%) .025
0 (0%) 1.00
45 (95.7%)

2 (4.3%) 1.00
0 (0%) 1.00
0 (0%) 1.00
0 (0%) 1.00
1(2.1%) 1.00
0 (0%) 447
1(2.1%) 1.00
2 (0.7%) 691

Oxford UKA and reported 7% partial and 0% complete RLLs
in cemented UKA, and 21% partial and 0% complete RLLs in
cementless UKA during a mean follow-up period of 34 months
with no statistically significant difference between them. In the
study of another independent center, no progressive RLLs were
observed in cementless UKA, and the revision rate was found
to be 0.23/100 at 5 years follow-up. Femoral RLLs were not
observed at all, whereas in the tibial components of cementless
UKA, RLLs were significantly fewer than in cemented UKA
(22). In contrast, Bruni et al. (25) reported cementless implant
survival as 74.3% at 6 years of follow-up and did not recommend
the widespread use of cementless UKA because of the relationship
between the high revision rates and the low bone quality. In this
present study, it was seen that tibial radiolucency was more than
the designer group and less than the other non-designer groups.
We think that the success of UKA, which has a long and difficult
learning curve, is related to the annual number of UKA case
surgeries performed by the surgeon.

In the current study, the rate of partial RLLs 0of 38.3% determined
in the cemented group was found to be in accordance with the
literature. Gulati et al. (20) reported this rate as 32% at the end
of a 5-year follow-up period and Pandit et al. (22) reported 43%
after a 1-year follow-up. In this present study and the similar

203



Aslan et al. The Radiolucent Lines in UKA

studies about RLLs in UKA in the literature, the majority of
patients who underwent cemented UKA were patients with
insufficient bone quality. In our opinion, we see that cemented
UKA applied to patients whose trabecular structure is not tight
enough in the bone hardness test cannot complete the deficiency
caused by insufficient bone quality.

When the distribution of the radiolucent line according to each
zone was examined, physiological RLLs were mostly observed
in zones 2 (10.5%), 3 (7.9%) and 5 (7.9%) in cementless tibial
components, and in zones 1 (19.1%), 5 (14.9%) and 2 (10.6%)
in the cemented tibial components, respectively. Similar to the
current study, when Kleeblad et al. (26) analyzed RLLs according
to zones, all tibial radiolucencies were observed in zones 1 and
5. In the current study, the total number of partial radiolucent
regions was 13 (5.7%) in cementless UKAs and 32 (11.3%)
in cemented UKAs. This difference was statistically significant
(0.025). No complete RLLs were observed in any UKAs when
both cemented and cementless prostheses were considered. In
cemented UKAs, the incidence of partial RLLs and the total
number of radiolucent regions in the tibial component interface
were higher. However, the excess physiological line observed in
cemented UKAs was not reflected in the clinical results of the
patients, and no statistically significant difference was found
between the groups when the postoperative OKS, EQ-5D-3L,
EQ-VAS and KOOS scores were compared.

When the duration of surgery of the patients was evaluated,
it was seen to be 12 minutes shorter in the cementless group.
The time taken for the diagnostic arthroscopy in 32 patients
was not included in the arthroplasty operative time. The shorter
operative time in cementless UKA is expected when bone
cement hardening time is taken into consideration in cemented
UKA. The insert dislocation that is observed in a patient with
a cemented UKA is because the excess cement has not been
cleaned well at the posterior of the tibial component and the
insert is dislocated in the third month postoperatively due to
impingement. When a minimally invasive surgical technique is
used, the view of the surgical field may be minimal. This can lead
to problems in noticing and cleaning the cement residues at the
posterior of the components, especially if a cemented femoral
component is used and this may lead to problems such as pain,
impingement, and insert dislocation in the postoperative period
(27). Therefore, this can be stated as a further advantage of a
cementless UKA.

Clarius et al. (28) reported that pulsed lavage significantly
reduced the incidence of RLLs in cemented fixations. Panzram
et al. (23) reported lower RLL incidence in cemented UKAs
with this device but no significant difference was determined
in comparison with the cementless UKAs. In the current study,
jet lavage was applied to every patient and a significantly lower
number of radiolucent regions was detected in the cementless

group (15.8% vs 38.3%).
Study Limitations

This study had several limitations, primarily that it was a
retrospective study. Second, this was a case series performed by a
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single surgeon with extensive surgical experience (more than 250
cases) and might not be reproducible in other centers. Another
limitation was the relatively small number of cases and shorter
follow-up time of the cementless group compared with the
cemented group. Despite these limitations, the major strength of
this study was that it was one of the few comparative studies that
examined RLLs in cemented and non-cemented UKAs as a non-
designer user group. The study also included the clinical results
of two different fixation methods.

Conclusion

The most important finding of this study was that the rate of
physiological RLLs was significantly lower in cementless UKAs
than in cemented UKAs, and the presence of RLLs had no
effect on clinical outcomes. This result supports the views of the
designer group. This study is also important in terms of reflecting
the results of a non-designer group as there are few studies in
literature with comparative results of non-designer groups.
Nevertheless, there is a need for larger patient series and longer
follow-up results to examine the clinical safety and efficacy of
cementless implants.
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The Effect of Weight Loss on Osteoarthritis Symptoms in
Obese Patients with Osteoarthritis

Osteoartriti Olan Obez Bireylerde Agirlik Kaybinin Osteoartrit Semptomlarina
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ABSTRACT

Objective: Knee osteoarthritis (OA) is a very common joint disease
and obesity is accepted as a modifiable risk factor for knee OA. This
study aims to reduce OA symptoms with dietary intervention that
will provide at least 10% body weight loss in volunteers diagnosed
as having knee OA and obesity.

Methods: As an open, uncontrolled randomized study, it was
conducted with patients admitted to Istanbul Fatih Sultan Mehmet
Hospital. Fourty volunteers (mean of age: 58+10.9 years, 4 males, 36
females) having knee OA grade >2 according to Kellgren-Lawrence
radiological classification and obesity [body mass index (BMI) =30
kg/m?] were included in the study. Individuals were given a diet
program containing 50-60% carbohydrate, 15-20% protein and
25-30% fat for 16 weeks, and they were planned to lose weight and
followed up. WOMAC OA index was used for the evaluation of
pain, stiffness and physical functions.

Results: After 16 weeks, individuals lost an average of 7.5% of
their weight. A decrease of 2.75 kg/m? was observed in the BMI
(p<0.05). A significant reduction was observed between the first and
the last WOMAC pain scores (p<0.05). A significant relationship
was also found between the decrease in BMI and the decrease in
WOMAC score (p<0.05).

Conclusion: The decrease of 2.75 kg/m* in BMI and the weight
loss of 7.5% provided decrease in WOMAC pain score. Weight

Oz

Amag: Diz osteoartriti (OA), olduk¢a yaygin olarak goriilen bir
eklem hastaligidir ve obezite diz OA’st icin degistirilebilir bir risk
fakeorii olarak kabul edilmektedir. Bu aragtirmanin amacy; diz OA
ve obezite tanisi almis goniillii bireylerde diyet miidahalesi ile en az
%10 viicut agirligr kayb: gelismesi ve OA semptomlart arasindaki
iligkinin saptanmasidir.

Yéntemler: Calisma agik, kontrolsiiz randomize bir aragtirma olarak
[stanbul Fatih Sultan Mehmet Egitim ve Arastirma Hastanesi'ne
basvuran hastalarla gerceklestirildi. Calismaya Kellgren-Lawrence
radyolojik siniflamasina gore evre 22 diz OA’sina sahip, obezite
[viicut kitle indeksi (VKI) 230 kg/m?] tanst almug, yas ortalamast
58+10,9 yil olan, 4 erkek, 36 kadin olmak iizere 40 goniillii birey
dahil edildi. Bireylere 16 hafta boyunca %50-60 karbonhidrat,
%15-20 protein ve %25-30 yag iceren diyet programu verilerek
hastalarin agrlik kaybetmeleri planlandi ve hastalar takip edildi.
Agri, tutukluk ve fiziksel fonksiyonlarinin degerlendirilmesinde
WOMAC OA indeksi kullanild:.

Bulgular: On alu hafta sonrasinda bireyler agirliklarinin ortalama
%7,5’ini verdi. VKI'de 2,75 kg/m? diizeyinde bir azalma saptandi
(p<0,05). Ik ve son WOMAC agr1 skorlar1 arasinda anlamli
diisiis gozlendi (p<0,05). BKI’nin azalmasi ile WOMAC puaninin
azalmasi arasinda ise anlamli bir iliski bulundu (p<0,05).
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loss should be the optimal approach in the management of obese
patients with knee OA.

Keywords: Obesity, osteoarthritis, BMI, diet, WOMAC

Introduction

Today, obesity is one of the most common diseases affecting
lifestyle. Obesity is the leading cause of death in countries
where the majority of the world’s population lives. Although
the incidence of obesity is constantly increasing, obesity is a
preventable disease (1). Obesity significantly increases the risk of
development of multiple diseases, including osteoarthritis (OA),
which is the most common cause of severe disability among older
people in the UK and North America. This situation is similar
in Turkey (2).

Numerous studies confirmed the strong association between
obesity and knee OA, which was first documented in 1945
(3-5). Obesity is considered as a risk factor for knee OA and
every 5 kg increase in body mass increases the risk of OA by
35% (6). Many studies have shown that with advancing age,
the burden of chronic musculoskeletal disorders such as OA
increases. OA is the most common type of arthritis that affects
older individuals. It is a degenerative joint disease that can
affect any joint in the body and cause chronic pain, functional
restriction and emotional discomfort, and it adversely affects
quality of life and causes disability (7). Both obesity and OA
reduce mobility in individuals. With the decrease in mobility,
energy expenditure decreases and as a result, body weight
increases. Increased body weight causes the symptoms of OA to
be aggravated and thus to a decrease in mobility. This vicious
cycle is an important problem in the treatment of obese patients
with OA. For this reason, reducing and controlling body weight
have an important place in OA treatment among the steps of
non-drug treatment and they are recommended in numerous
treatment guidelines (8).

The purpose of this study was to examine the effects of providing
at least 10% weight loss with healthy dietary intervention on OA
symptoms in voluntary individuals over 40 years of age who were
diagnosed as having knee OA (K-L 22) and obesity [body mass
index (BMI) 230 kg/m?].

Method

The research was an open, uncontrolled and randomized
study. This study was conducted with the patients who were
diagnosed as having knee OA and obesity in the Orthopedics
and Traumatology Outpatient Clinic of Istanbul Fatih Sultan
Mehmet Training and Research Hospital between June 2018
and March 2019 with the approval of Clinical Research Ethics
Committee of I[stanbul Fatih Sultan Mehmet Training and
Research Hospital.

Sonug: VKi'de 2,75 kg/m? diizeyinde azalma ve %7,5 agurlik kaybi
WOMAC agri skorunun azalmasini saglamaktadir. Agirlik kaybi,

diz OA’si olan obez hastalarin yonetiminde optimal yaklasim

olmalidir.
Anahtar sézciikler: Obezite, osteoartrit, BKI, diyet, WOMAC

Individuals

Fourty voluntary individuals who were diagnosed as having
knee OA and obesity and who were admitted to the clinic and
approved the voluntary form were randomly included in the
study.

Patients who were diagnosed as having OA according to the
criteria of the American Association of Rheumatology (ACR),
were over 40 years old, had a BMI of 30 kg/m?* and above, had
a diagnosis of OA for at least 6 months, and had at least Ggrade
2 OA according to the Kellgren-Lawrence (K-L) Evaluation in
the radiographs taken over the last 6 months, were included in
the study. Patients who had a operation for knee or hip, received
physical therapy in the last 3 months, had intraarticular injection
to the knee or hip joint in the last 3 months, suffered severe
physical trauma in the last 3 months, or had severe psychological
trauma in the last 3 months, were excluded from the study.
Among the patients who were included in the study, patients who
underwent a surgical operation, did not apply the diet program
for 1 month, or had physiotherapy or intraarticular injection
to the knee joint were excluded from the study. Firstly, 40
volunteers were questioned in terms of age, gender, height, BMI,
chronic diseases, continuous medications, food consumption,
cigarette and alcohol consumption. Body analysis and weight
change follow-up of individuals were performed with TANITA
MC 780ST model body analyzer.

WOMAC Osteoarthritis Index

The WOMAC OA Index was used to evaluate pain, stiffness
and physical functions of the individuals. WOMAC is a valid,
reliable criterion specific to OA and includes 24 questions in
three subheadings: pain, stiffness and physical function. Each
question is scored on the Likert scale from 0 to 4 (0 = none, 1
= mild, 2 = moderate, 3 = severe, 4 = very severe). The score of
each section is calculated within itself, and the total score ranges
from 0 to 100. High scores indicate increased pain and stiffness
and impaired physical function (9). The WOMAC OA index
was applied twice to individuals as at the beginning of the study
and after 16 weeks.

Diet Program

According to the results of the anthropometric measurements,
a healthy diet program was administered by the dietician, with
which individuals could lose at least 10% of their body weight
for 16 weeks. In this diet program, a healthy weight loss program
was prepared by calculating the daily energy needs according
to the weight, Basal Metabolic Rate value, gender, age and
comorbidities of OA patients. The energy distribution of this
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diet program consisted of an average of 50-60% carbohydrates,
15-20% protein and 25-30% fat according to the needs of the
individual (10). The individuals participating in the study were
followed up with weekly and monthly controls and energy
changes were made and weight loss of at least 10% in 16 weeks
was targeted.

Radiological Evaluation

Lateral and anterior-posterior graphs of the right and left knees
of the individuals included in the study were classified by the
specialist radiologist according to the radiological classification

of K-L. The OA grades are as follows:
¢ Grade 0: Normal,
* Grade 1: Suspected osteophytes, normal range of joint,

* Grade 2: Significant osteophyte, suspected narrowing of joint
gaps

* Grade 3: Moderate osteophytes, moderate narrowing of the
joint gap, mild sclerosis,

* Grade 4: Large osteophytes are identified as advanced
narrowing of the joint gap, pronounced subchondral bone
sclerosis, cysts.

The patients’ weight, BMI, body fat and muscle mass percentage,
WOMAC scores and K-L grades were recorded in the follow-up
forms of monthly periods.

Statistical Analysis

Averages of continuous variables, standard deviation and median;
the frequency and percentages of categorical variables were
calculated. For data showing normal distribution; the Independent
Sample t-test and the Dependent Sample t-test were used to
compare the previous and subsequent measurements. For data not
showing normal distribution; The Mann-Whitney U test was used
to compare the previous and subsequent measurements, and the
Wilcoxon test was used to compare the previous and subsequent
measurements. Spearman Rank Differences Correlation analysis
and McNemar test were used to examine the relationship between
the data. The SPSS 21 (Statistical Package for the Social Sciences)
package program was used for the data analysis. The analysis was
tested for 95% confidence and 5% error margin. Statistically, the
limit of significance was considered p<0.05.

Results

This study which was carried out to examine the effect of weight
loss on disease symptoms in individuals diagnosed as having
obesity and knee OA, was conducted with a total of 40 adult
volunteers, including 36 women and 4 men, between June 2018
and March 2019. Individuals voluntarily attended to the 16-
week weight loss program in a period between these dates. The
ages of individuals ranged from 40 to 80 years, and their average
age was 58+10.90 years.

Regarding the anthropometric measurements of the individuals,
mean body weight was determined as 91.2+15.76 kg, mean
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BMI as 36.96x4.49 kg/m?, average body fat percentage
as 39.14+4.23%, and average muscle mass percentage as
57.85+4.05%. Considering the anthropometric measurements
after 16 weeks, mean body weight was determined as 84.34+14.78
kg, mean BMI as 34.21+4.51 kg/m?, mean body fat percentage as
36.93+5.46%, and mean muscle mass percentage as 59.88+5.23.
Individuals lost an average of 7.52+3.5% of their body weight
in 16 weeks. While the highest body weight loss percentage was
18.2%, it was determined that one of the individuals gained
body weight of 1.7% without weight loss (Table 1).

In terms of the classifications by their BMI, 37.5% of the patients
were obese in the first degree, 37.5% were obese in the second
degree, and 25% were morbidly obese at the beginning of the study.
According to K-L radiological evaluation, 60% of the individuals
were diagnosed as having grade 2 and 40% as grade 3 OA.

When the initial WOMAC OA indexes of the individuals were
evaluated, the mean value was found to be 45.25+21.94 points.
When the WOMAC OA indexes were evaluated after 16 weeks,
the mean value was found to be 28.44+18.93 points. When the
difference between the first and the last WOMAC OA indexes of
the individuals was examined, the average pain scores decreased
by 16.81+11.02 points (Table 1). According to the results of the
WOMAC test, which was administered at the beginning and
after 16 weeks, in consideration of the individuals™ pain scores;
it was detected that 35% of the patients had a 1-10 scoring
decrease, 30% had a 10-20 scoring decrease, 15% had a 20-30
scoring decrease, 17.5% had a 30-40 scoring decrease, and 2.5%
had a 40-45 score decrease.

Table 1. Differences between the initial and final
anthropometric measurements and WOMAC OA index

scores
Weight (kg) Mean sd Min  Max
Initial 91.2 15.76 69.9 151.9
Final 84.34 1478 61.5 138.7
BMI (kg/m?)
Initial 36.96 4.49 304 484
Final 34.21 4.51 27.0 451
Body fat (%)
Initial 39.14 4.23 27.9 471.7
Final 36.93 5.46 232 505
Muscle mass (%)
Initial 57.85 4.05 49.7  69.0
Final 59.88 5.23 47.0 73.0
WOMAC score
Initial 45.25 2194 94 92.0
Final 28.44 1893 3.0 84.0

WOMAC difference

16.81 11.02 2.0 40.0
Weight loss (%)

7.52 3.50 -1.7 18.2

Min: Minimum, Max: Maximum
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According to the results of the Wilcoxon test performed to
determine whether there was a difference between the initial score
of the WOMAC OA index, BMI and muscle mass percentage, and
their values after 16 weeks; a statistically significant difference was
observed between two periods in terms of WOMAC OA index
scores (Z = -5.51; p<0.05), BMI values (Z = -5.50; p<0.05) and
muscle mass percentage (Z = 4.70; p<0.05) (Table 2).According to
the result of the Dependent sample t-test conducted to determine
whether there was a difference between the calculated body fat
percentage (%) before and after the diet of individuals and the
body fat percentage (%) after 16 weeks; a statistically significant
difference was observed [t (39) = 6.21; p<0.05] (Table 2).

According to the result of Mann-Whitney U test conducted to
investigate whether there was a difference between groups in
terms of reduction in WOMAC OA index scores of individuals
with grade 2 OA and grade 3 OA by means of K-L score, no
statistically significant difference was observed (U= 137.00;
p>0.05) (Table 2). Similar results were observed in the individuals
with grade 2 OA and grade 3 OA.

According to correlation analysis, a statistically significant
relationship between WOMAC OA index scores and weight loss
in the 16-week weight loss process of individuals was not found
(p>0.05). There was a statistically significant positive mid-level
correlation between decreased WOMAC OA index scores of
individuals and decreased BMI (p<0.05) (Table 3).

Statistically ~ significant positive intermediate relationship
between the age of individuals and the first WOMAC pain scores
and recent WOMAC pain scores (p<0.05), and statistically
significant positive intermediate relationship between the initial
WOMAC pain scores of individuals and the initial weights were
found (p<0.01) (Table 3).

According to the results of the McNemar test, it was observed
that there was a statistically significant difference between the

Table 2. Changes in WOMAC, BMI, muscle mass percentage,
body fat percentage and K-L grades after the diet was
applied

WOMAC difference *

40 -5.51 .00
BMI difference *

39 -5.50 .00
Muscle mass percentage difference*

32 -4.70 .00

n t P
Body fat percentage difference**

40 6.21 .00

n U p
K-L degree ***
Grade 2

137.00 0.13

Grade 3

*Wilcoxon test, **Dependent Sample t-test, ***Mann-Whitney U test

WOMAC pain scores of the individuals at baseline and after 16
weeks (p<0.01). The WOMAC pain score of 12 individuals was
above 30 and after the diet, it decreased below 30 (Table 4).

Discussion

OA is the leading cause of chronic disability in elderly adults.
Obesity and the age factor are important known risk factors
for knee OA. These two factors cause an increase in disease
symptoms, but obesity is a changeable risk factor (11). Decreased
body mass through dietary intervention leads to significant
improvements in knee OA, reduced degeneration, and improved
quality of life. As a result of the study conducted by Aaboe et al.
(12), it was found that the peak load on the knee decreased by
2.2 kg with every 1 kg reduction in the body.

A statistically significant positive moderate correlation was
found between the age of individuals and the first WOMAC
pain scores and the last WOMAC pain scores (p<0.05). As
the age increases, it can be stated that individuals WOMAC
pain scores may increase. As mentioned before, age is the most
important risk factor for knee OA. In a study conducted by
Atamaz et al. (13), it was shown that obesity, aging, female
gender and advanced radiological grade were factors associated
with pain and disability.

Table 3. Correlation analysis
n r p

BMI difference correlation with weight difference correlation*

40 0.205 0.205
BMI difference correlation with WOMAC difference*

40 0.307 0.044
Age correlation with first WOMAC*

40 0.362 0.022
Age correlation with last WOMAC*

40 0.461 0.003
Weight correlation with first WOMAC*

40 0.409 0.009

*Spearman Rank Correlation Coefficient Analysis was applied

Table 4. Comparison of the initial and subsequent WOMAC

pain scores
First WOMAC
score * P
Total
<30 >30
points points
<30 11 12 25
Last WOMAC  Points 44.0% 56.0% 100.0% NED
score * >30 0 15 7 ’
points 0.0% 100.0% 100.0%
11 29 40
Total
100.0% 100.0% 100.0%

*McNemar test was applied
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When the disease conditions of individuals were examined, it
was observed that 22.5% of the individuals had diabetes, 50%
had hypertension, 27.5% hypercholesterolemia and 15% had
hypothyroidism.

When individuals were classified according to BMI, 37.5% were
found to be first degree obese, 37.5% as second degree obese
and 25% as morbid obese. In a study by Reyes et al. (14), it
was reported that being overweight increased the knee OA risk 2
times, being first degree obese 3.1 times, and being second degree
obese 4.7 times. Similar results were obtained in this study, and it
was observed that the WOMAC pain score increased due to the
increase in body weight (p<0.01).

According to K-L radiological evaluation, 60% of the individuals
were diagnosed as having grade 2 OA and 40% grade 3 OA. There
was no statistically significant difference between individuals
with grade 2 OA and grade 3 OA in terms of the WOMAC OA
pain scores (p>0.05). Individuals diagnosed as having grade 2
OA and grade 3 OA had similar pain scores. This could be due
to the fact that there were no patients diagnosed as having grade

1 OA and grade 4 OA in the study group.

Anthropometric measurements of the individuals were evaluated
after 16 weeks. The average body weight loss of individuals was
6.86 kg and the average BMI loss was 2.75 kg/m? (p<0.05).
Body fat was decreased by 2.22% (p<0.05), and muscle mass was
increased by 2.03% (p<0.05) after 16 weeks. In a study by Bartels
et al. (15), 13.6 kg loss was achieved by using diet intervention
in obese patients with knee OA in 16 weeks. In another study,
12.8 kg loss was achieved in 16 weeks (16). It was found that
individuals who participated in the study lost an average of 7.5%
of their body weight with dietary intervention within a 16-week
period. In the patient group with a BMI average of 36 kg/m?,
Aaboe et al. (12) achieved an average of 13.5% reduction in body
weight with diet in 16 weeks. The aim of the study was to achieve
at least 10% weight loss in individuals, but it might be considered
that individuals were unable to physically engage due to knee OA
and could not reach the target due to their comorbidities.

The average WOMAC pain scores before dietary intervention in
individuals was 45.3 points. In Tiitiin et al.’s (17) study, the mean
BMI of 50 knee OA patients was 33.2 kg/m?* and the average
WOMAC pain score was 55.7 points. In the study of Dogan
et al. (18), the average WOMAC pain score of 83 individuals
with an average age of 59.5 years was 56.3 points. These data are
similar to the current study, and although the WOMAC test is a
subjective test, it is considered to be reliable.

The individuals lost an average of 7.5% of their body weight
during the study, and the difference between the first and last
WOMAC pain scores decreased significantly (p<0.05). There
was a positive moderately significant correlation between the
reduction of BMI in the 16-week diet intervention process and
the reduction of WOMAC pain scores (p<0.05). A reduction
of 2.75 kg/m? in BMI may reduce WOMAC pain. In the case
report presented by Seving (19) in 2014, significant decrease
in WOMAC pain score and increase in physical activity were
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observed in the female individual whose BMI decreased from 40

kg/m?* to 32.5 kg/m?*.

In many cohort studies, it has been shown that after bariatric
surgery, body weight loss improves symptoms of knee OA,
quality of life and daily activities (20-23). In addition, it was
shown that the development of postoperative complications after
total knee arthroplasty was less in morbid obese patients who
underwent bariatric surgery than in morbid obese patients who
did not undergo bariatric surgery (24).

As a result of the research, individuals achieved 7.5% weight
loss showed a significant difference in WOMAC pain scores and
individuals did not have to achieve at least 10% weight loss. In
a study conducted by Messier et al. (25), it was reported that
5% weight loss reduced pain, improved function and increased
activity. While at the beginning of this study, the WOMAC pain
score of 12 individuals was above 30, it decreased to less than 30
after dietary intervention.

Study Limitations

Most of the individuals participating in the study verbally
reported that their knee pain decreased, their physical activity
increased, their eating habits changed, and their quality of life
improved.

Conclusion

As a result; obesity is a risk factor for the progression of OA,
increases the incidence of OA and adversely affects the outcome
of the disease. Weight loss might relieve knee OA symptoms,
improve functions and improve quality of life. Weight loss and
exercise should be the optimal approach in managing obese
patients with OA. Individuals were not required to lose at least
10% weight. A decrease in BMI of 2.75 kg/m? and a weight
loss of 7.5% resulted in a statistically significant decrease in
WOMAC pain score. For all obese patients with OA, it may
be recommended to lose at least 5% of body weight. Typically,
arthritis is treated when overweight or obese patients are
admitted with symptomatic OA, but the underlying diseases are
not treated.

Fighting against both obesity and OA as an ideal treatment approach
and providing weight loss will be an important step in treating this
globalizing problem. Treatment of patients with a multidisciplinary
approach involving physicians, dieticians, physiotherapists and
nurses may play a significant role in the coming years and is thought
to improve the overall health of the patient and to help reduce the
healthcare expenditure at the same time.

Ethics

Ethics Committee Approval: This study was conducted with
the patients who were diagnosed as having knee OA and obesity
in the Orthopedics and Traumatology Outpatient Clinic of Fatih
Sultan Mehmet Training and Research Hospital between June
2018 and March 2019 with the approval of Clinical Research
Ethics Committee of Istanbul Fatih Sultan Mehmet Training
and Research Hospital.



Bezmialem Science 2022;10(2):206-11

Informed Consent: Obtained.

Peer-review: Externally peer reviewed.

Authorship Contributions

Concept: N.D., M.A,, Design: N.D., B.Y., Data Collection

or

Processing: N.D., Analysis or Interpretation: N.D., B.Y,,

Literature Search: N.D., Writing: M.A.

Conflict of Interest: No conflict of interest was declared by the
authors.

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

References

1.

10.

11.

12.

WHO. “Obesity and Overweight”, 2016. http://www.who.int/
mediacentre/factsheets/fs311/en/ Erisim: Nisan 2019.

Wang C, Guo Y, Shi J, Chen W. A Numerical Investigation into the
Effects of Overweight and Obesity on Total Knee Arthroplasty. ]
Healthc Eng 2017;2017:1496379.

Fletcher E, Lewis-Faning E. Chronic Rheumatic Diseases-Part IV: A
Statistical Study of 1,000 Cases of Chronic Rheumatism. Postgrad
Med ] 1945;21:176-85.

Akhavan NS, Ormsbee L, Johnson SA, George KS, Foley EM, Elam
ML, et al. Functionality in Middle-Aged an Older Overweight and
Obese Individuals with Knee Osteoarthritis. Healthcare (Basel)
2018;6:74.

King LK, March L, Anandacoomarasamy A. Obesity & osteoarthritis.
Indian J Med Res 2013;138:185-93.

Hart DJ, Spector TD. The relationship of obesity, fat distribution
and osteoarthritis in women in the general population: the Chingford

Study. ] Rheumarol 1993;20:331-5.
Alsushud AS, Rushton AB, Kanavaki AM, Greig CA. Effect of

physical activity and dietary restriction interventions on weight loss
and the musculoskeletal function of overweight and obese older adults
with knee osteoarthritis: a systematic review and mixed method data

synthesis. BMJ Open 2017;7:¢014537.

Giiven SC, Ozdemir O, Dinger F Osteoartrit ve Obezite liskisi.
FTR Bil Der 2016;19:76-84.

Pekcan G, Sanlier N, Bas M. Tiirkiye Beslenme Rehberi 2015
(TUBER). T.C. Saglik Bakanligi, Ankara; 2015.

Tizin EH, Eker L, Aytar A, Dagkapan A, Bayramoglu M.
Acceprability, reliability, validity and responsiveness of the Turkish
version of WOMAC osteoarthritis index. Osteoarthritis Cartilage
2005;13:28-33.

Lawrence RC, Felson DT, Helmick CG, Arnold LM, Choi H,
Deyo RA, et al. Estimates of the prevalence of arthritis and other
rheumatic conditions in the United States. Part II. Arthritis Rheum
2008;58:26-35.

Aaboe ], Bliddal H, Messier SBAlkjaer T, Henriksen M. Effects of an

intensive weight loss program on knee joint loading in obese adults
with knee osteoarthritis. Osteoarthritis Cartilage 2011;19:822-8.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Atamaz F Hepgiiler S, Oncii J. Diz Osteoartritinde Agri
ve Ouziurliilikle Iligkili Fakeorler. Tirk Fiz Tip Rehab Derg
2006;52:119-22.

Reyes C, Leyland KM, Peat G, Cooper C, Arden NK, Prieto-
Alhambra D. Association Between Overweight and Obesity and
Risk of Clinically Diagnosed Knee, Hip, and Hand Osteoarthritis:
Study.  Arthritis

A Population-Based  Cohort Rheumatol

2016;68:1869-75.

Bartels EM, Christensen R, Christensen P, Henriksen M, Bennett
A, Gudbergsen H, et al. Effect of a 16 weeks weight loss program on
osteoarthritis biomarkers in obese patients with knee osteoarthritis: a
prospective cohort study. Osteoarthritis Cartilage 2014;22:1817-25.

Riecke BE Christensen R, Christensen P Leeds AR, Boesen M,
Lohmander LS, et al. Comparing two low-energy diets for the
treatment of knee osteoarthritis symptoms in obese patients:
a pragmatic randomized clinical trial. Osteoarthritis Cartilage
2010;18:746-54.

Tiitiin S, Alun F Ozgﬁnenel L, Cetin E. Diz Osteoartriti Olan
Hastalarda Demografik Ozellikler ile Yas, Agri, Cinsiyet ve Obezite
Arasindaki Iliski. Istanbul Med ] 2010;11:109-112.

Dogan N, Géris S, Demir H. Osteoartritli bireylerin agri ve 6z
etkililik diizeyleri [Levels of pain and self-efficacy of individuals with
osteoarthritis]. Agri. 2016;28:25-31.

Seving S. Kisir Déngii: Osteoartrit ve Obezite (Olgu Sunumu).
Erciyes Universitesi Saglik Bilimleri Fakiiltesi Dergisi 2014;2:80-8.

Rishi L, Bhandari M, Kumar R. Can bariatric surgery delay the need
for knee replacement in morbidly obese osteoarthritis patients. ]
Minim Access Surg 2018;14:13-7.

Liukkonen MK, Mononen ME, Vartiainen P, Kaukinen P, Bragge T,
Suomalainen JS, et al. Evaluation of the Effect of Bariatric Surgery-
Induced Weight Loss on Knee Gait and Cartilage Degeneration. ]
Biomech Eng 2018; 140.

Lin J, Parikh M, Samuels J. Comment on “the effects of bariatric
surgery weight loss on knee pain in patients with osteoarthritis of the
knee”. Arthritis 2013;2013:517803.

Edwards C, Rogers A, Lynch S, Pylawka T, Silvis M, Chinchilli V; et
al. The effects of bariatric surgery weight loss on knee pain in patients
with osteoarthritis of the knee. Arthritis 2012;2012:504189.

Inacio MC, Paxton EW, Fisher D, Li RA, Barber TC, Singh JA.
Bariatric surgery prior to total joint arthroplasty may not provide
dramatic improvements in post-arthroplasty surgical outcomes. ]
Arthroplasty 2014; 29:1359-64.

Messier SP, Loeser RE, Miller GD, Morgan TM, Rejeski W], Sevick
MA, et al. Exercise and dietary weight loss in overweight and obese

older adults with knee osteoarthritis: the Arthritis, Diet, and Activity
Promotion Trial. Arthritis Rheum 2004;50:1501-10.

211



DOI: 10.14235/bas.galenos.2021.4751
Bezmialem Science 2022;10(2):212-8

Original Article
EfEE
e

Role of Positron Emission Tomography in Staging Lymph
Nodes in Non-small Cell Lung Cancer

Pozitron Emisyon Tomografisinin Kiclik Huicreli Disi Akciger Kanserinde Lenf
Nodu Evrelemesindeki Rolu

© Asli Giill AKGUL, ® Ugur TEMEL

University of Health Sciences Turkey, Sisli Etfal Training and Research Hospital, Clinic of Thoracic Surgery, Istanbul, Turkey

ABSTRACT

Objective: Lung cancer is in the cancer group with high mortality,
and early diagnosis and accurate staging prolongs survival. Positron
emission tomography (PET) is routinely in use for staging of non-
small cell lung cancer. Since there were still controversies, we aimed
to investigate the reliability of PET especially in mediastinal lymph
node (MLN) staging.

Methods: A total of 141 surgical procedures were performed on
133 patients with non-small cell lung cancer clinically suitable for
surgery. With PET, lymph nodes having a standart uptake value-
SUV,  >2.5 were noted. With the results, the stations reached by
mediastinal examination in 25 patients and direct thoracotomy in
8 patients were sampled. With the results, a total of 123 patients
underwent resection, and 13 patients were referred to oncology
clinics. In staging of MLN, tomography and PET were compared in
terms of sensitivity and specificity, and also the relationship of PET
with type, localization and size of tumor was investigated.

Results: For mediastinal staging, sensitivity of PET in squamous
cell lung cancer was 100%, while specificity 88%, positive
predictivity 50%, negative predictivity 100%, and accuracy
89.5%. Hilar, intrapulmonary and mediastinal lymph nodes were
analyzed and the same parameters were 64.5%, 80%, 80%, 64.5%
and 74.4%, respectively. PET-SUV,__ values were found to be
statistically significantly associated with tumor size, central location,
epidermoid histology and especially lymph node 7. The accuracy
of PET in evaluating this lymph node station seemed to be higher.

0z

Amag: Akciger kanseri mortalitesi yiiksek kanser grubunda olup
etken tant ve dogru evreleme sagkalimi uzatmaktadir. Pozitron
emisyon tomografisi (PET) kiiciik hiicreli digi akciger kanserinde
tant ve evreleme ydntemi olarak rutin kullanilmaktadir. Halen
tarugmali  durumlar oldugundan &zellikle mediyastinal lenf

nodu (MLN) evrelemesinde PET nin giivenilirligini aragtirmayi
amacladik.

Yontemler: Klinik olarak operasyona uygun kiiciik hiicreli dist
akciger kanseri tanilt 133 hastaya 141 cerrahi islem uygulandi.
Bu yéntem ile metastaz oldugu belirtilen (standart uptake degeri-
SUD,_ . >2,5) lenf nodlari kaydedildi. Sonuglarla 25 hastada
mediasten incelemesi, 8 hastada direkt torakotomi yapilarak ulasilan
istasyonlar 6rneklendi. Sonuglarla toplamda 123 hastaya rezeksiyon
uygulandi, 13 olgu onkoloji kliniklerine yonlendirildi. MLN
tutulumu agisindan tomografi ile PET nin duyarlilik ve ézgiilliik
sonuglart karsilastirilarak, PET nin tiimor tipi, lokalizasyonu ve
boyutu ile iliskisiarastirildi.

Bulgular: Skuaméz hiicreli karsinomun mediyastinal evrelemesinde
PET’nin duyarliligi %100, ozgilligii %88, pozitif prediktivite
degeri %50, negatif prediktivite degeri %100 ve dogrulugu %89,5
olarak bulundu. Hiler, intrapulmoner ve MLN istasyonlar: ¢alismaya
alinarak yapilan degerlendirmede ise ayni degerler sirasi ile %64,5,
%80 %80, %64,5 ve %74,4 olarak hesaplandi. PET-SUV_
degerleri tiimor biiyiikliigii, santral yerlesim, epidermoid histoloji
ve oOzellikle 7 nolu lenf nodu ile istatistiksel olarak iliskili bulundu.
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Conclusion: PET gives statistically significant results when
we evaluate the MLN stations one by one. In addition, PET
results should be confirmed, especially in the centrally located
adenocarcinoma subgroup. If PET can provide more reliable results
in staging with advancing technology in medicine, it will perhaps
take its place as the gold standard in lung cancer as a non-invasive
technique.

Keywords: Lung cancer, mediastinal staging, PET

Introduction

Lung cancer is one of the most common malignancies and its
frequency is increasing all over the world. In the early diagnosis
of the tumor, computerized tomography (CT), sputum cytology
and bronchoscopy can increase the number of patients suitable
for surgery. Mediastinal lymph node (MLN) staging is the most
important factor in determining both the treatment method and
the prognosis (1,2).

Staging is mainly based on imaging techniques. CT is the most
commonly used method for non-invasive staging of lung cancer,
especially for lymph nodes. Evaluation on CT for lymph nodes
is based on shape and size. Usually, the diameter over 1 c¢m is
in favor of the enlarged lymph node; however, in histological
examinations, metastasis can be detected in lymph nodes below
1 cm, and some lymphadenopathies (LAP) may be due to
reactive hyperplasia or other benign causes (3). For this reason,
mediastinoscopy is required for the majority of patients for
mediastinal staging and is still considered the gold standard.
Today, positron emission tomography (PET), which shows the
biological activities of tumor cells, has been shown to be superior
to thorax CT in the mediastinal staging of patients diagnosed
as having non-small cell lung cancer (NSCLC). Therefore, PET,
which is the noninvasive method for detecting MLN metastasis,
has been reported to replace invasive mediastinoscopy (4-7).

In this study, we aimed to compare the histopathological results
of mediastinal lymph nodes with non-invasive methods such
as thorax CT and CT integrated PET for patients diagnosed as
having NSCLC in our clinic.

Method

Within 4 years, 141 surgical procedures were applied to 133
patients who were admitted to our clinic, diagnosed as having
NSCLC by tissue biopsy, and were found to be eligible for
surgical treatment. More than one surgical procedures were
applied to 5 patients. All patients were evaluated with contrast
thorax CT and PET examinations, which were performed within
30 days maximum before the operation, retrospectively and
prospectively.

As laboratory tests, all patients underwent routine blood
tests, arterial blood gas and related blood tests in those with
additional diseases. Routinely, pulmonary function tests,

electrocardiograms, echocardiography -to evaluate cardiac

PET’nin ozellikle bu lenf nodu istasyonunu degerlendirmedeki
dogrulugu daha yiiksek goriinmektedir.

Sonug: MLN istasyonlarini tek tek degerlendirdigimizde, PET
istatistiksel anlamlilik vermektedir. Bunun yaninda, ozellikle de
santral yerlesimli adenokarsinom alt grubunda PET sonuglar
dogrulanmalidir. Tipta ilerleyen teknoloji ile PET, evrelemede daha
giivenilir sonuglar verebilirse non-invazif teknik olarak akciger
kanserinde belki de altin standart olarak yerini alacakurr.

Anahtar Sézciikler: Akciger kanseri, mediastinal evreleme, PET

functions more detailed- and other related examinations were
also performed. Radiological examinations including postero-
anterior and lateral direct chest X-rays and thorax CT which
were performed to evaluate the localization and size of the
tumor, lymph nodes and resectability of the tumor, were applied
in all patients. Thorax multislice CT imaging was performed by
delivering nonionic iodized contrast agent intravenously with an
automatic injector pump. All thorax was scanned from upper
clavicle level to upper surge at both lower adrenal gland image
area and the raw data obtained were reconstructed without gap.
Five-mm-thick axial images in multislice CT were evaluated in
mediastinal window. In defining localization, tumors related to
mediastinal pleura were defined centrally and others peripherally
in 1/3 of the hemithorax. In the evaluation of mediastinal lymph
nodes by using thorax CT, the lymph nodes with a short diameter
greater than 1 cm were suspiciously considered pathological with
probability of metastasis.

For the histopathological diagnosis of the lesion, bronchoscopic
biopsy, transbronchial needle aspiration biopsy, transthoracic
needleaspiration or tru-cut biopsy was performed. In patients with
non-diagnostic results, thoracoscopy, and finally thoracotomy
and frozen-section tissue examination were performed.

PET imaging was performed following 4-6 hours of fasting
and a good hydration. If the blood glucose level was measured
within normal limits, 10-15 mCi 18-fluorodeoxyglucose (FDG)
injection was administered in the patient, and after waiting
for 60 minutes images were gathered with integrated PET/CT
camera. Examination for mediastinal lymphatic metastasis was
evaluated visually first. In visual evaluation, mediastinal foci with
increased uptake compared to the back-ground and surrounding
tissue activity with normal biodistributionwere interpreted as
suspicious for malignancy, and in cases where measurement was
possible, the maximum standard uptake value (SUV_) higher
than 2.5 was interpreted in favor of malignancy.

In the identification of MLN, in accordance with the Mountain (8)
classification, the records were created. After imaging MLN with
PET as areas with high SUV __, standart cervical mediastinoscopy
for lymph nodes 2, 4, 7, anterior mediastinotomy for 5 and 6,
and VATS for 8 were performed in 15 days for verification. After
examining the pathology of the samples, patients with metastases
were re-evaluated and directed to oncology clinics for neoadjuvant
or non-surgical treatment. Appropriate resection and systematic
mediastinal lymphatic sampling with thoracotomy or VATS were
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performed in patients in whom metastasis was not detected in
lymph node examinations.

The
of interventions for lymph nodes and lesions has been
accepted as the gold standard. It was aimed to compare

histopathological ~diagnosis obtained as a result

histopathological diagnosis with imaging methods. Thorax
CT, PET, mediastinoscopy, anterior mediastinotomy, VATS
and thoracotomy results were recorded. In accordance with the
definitions below, true positive, true negative, false positive,
false negative rates were determined, and sensitivity, specificity,
positive predictive value (PPV), negative predictive value (NPV)
and accuracy rates were compared.

Statistical Analysis
Excel and SPSS (Statistical Package for Social Sciences) 16

for Windows statistics program were used. In comparison of
parameters, Fisher verification test, chi-square test and Student’s
t-test were used. As a result of the analyzes, “p” values that were
less than 0.05 were considered significant.

Results

Ninety-nine (74.4%) of the patients were male and 34 of
them (25.6%) were female. Their ages ranged from 24 to 83,
with the mean of 60.7. In the histopathological differentiation
of malignant tumors, squamous cell carcinoma (SCC) was
detected in 48 (34%), adenocarcinoma in 45 (32%), sarcoma
in 8 (5.7%), and adenosquamous carcinoma in 5 (3.5%)
patients. Other histologies were metastatic carcinoma (n=4),
large cell carcinoma (n=2), lymphoma (n=2), and the rest were
pleomorphic carcinoma, carcinoid tumor, mesenchymal tumor
and anaplastic carcinoma.

Localization of 141 tumors in 133 patients was right lung in 75
(53.2%) patients and left in 66 (46.8%) patients. Seventy four
(52.5%) tumor lesions were located peripherally and 67 (47.5%)
centrally. Enlarged lymph node was observed with 33 (23.4%)
tumors in thorax CT evaluation. After surgery, 17 (51.5%) of
the patients were not detected as having malignant tumor, while
6 (6%) of 108 patients that were not suspicious for malignancy
in CT, were detected as having malignant tumor (Table 1).

Mediastinal LN involvement was detected in 33 (23.4%) patients
on PET. Lymph nodes were evaluated by applying mediastinoscopy,
mediastinotomy, VATS and thoracotomy. Eight patients were
taken directly to thoracotomy, 2 of them were diagnosed as having
lymphoma with wedge resections, N2 was detected in 2 patients
(positive lymph nodes were 5 and 6 in one patient, and a different
node from PET; no=9, was positive in other patient). Four
patients were taken directly to thoracotomy after neoadjuvant.
In 12 patients who were performed preoperative invasive lymph
node evaluation, malignancy was found, while 8 patients had no
tumor metastasis, and 5 patients had benign disease. Thirteen
patients (with 1 patient added from PET negative group, but
mediastinoscopy was applied because of the brain metastasis and
it was found positive) with LNM were referred to oncology clinic
for the purpose of neoadjuvant or adjuvant therapy. Mediastinal
LN dissection was conducted on patients who underwent
thoracotomy with a negative lymph node. In all patient groups,
lobectomy and bilobectomy were performed in 80 (56.7%)
patients, wedge resection in 32 (22.7%), pneumonectomy in 11
(7.8%), and mediastinal staging in 18 (12.8%). The tumors were
localized at upper lobes in 84 (68.3%) of the resections, at lower

lobes in 33 (27%), and hilar in 6 (4.7%).

In 1 patient, who underwent preoperative invasive evaluation
(mediastinoscopy for no=7 positivity) and was not detected
as having mediastinal metastasis, was found as having N2
(no=8 lymph node) positivity (16.6%). In this patient, the
histopathology of the tumor was adenocarcinoma and it was
located in the right lower lobe. N2 or N3 lymph nodes were
found positive in 12 of 25 patients who underwent preoperative
invasive staging with mediastinoscopy after detecting positivity
with PET. Sensitivity and specificity could not be calculated
because thoracotomy was performed only in patients with N2
negative results in mediastinoscopy.

From 108 patients who did not have metastases in MLN,
1 patient with solitary brain metastasis was examined, and
histopathological evaluation revealed N2 (no=6) despite PET
negativity and referred also to oncology. And N2 was detected
in 5 patients also, who were directly resected and dissected with
thoracotomy.

Table 1. PET and CT evaluation between each-other and for various parameters

Sensitivity %

CT 67 83
PET 70 85
PET SCC mediasten 100 88
PET adenocarcinoma mediasten 54 81.5
PET central 81 78
PET peripheric 40 90
PET hilar LN 23 88
PET paranchimal LN - 98
PET all LN 64.5 80

Specificity %

PPV % NPV % Accuracy %
42 93 80.3

45 94 82.5

50 100 89.5

58 78.5 72.5

54 93 79

25 95 86

39 78 72.4

= 89 87.4

64.5 80 74.4

PPV: Positive predictive value, NPV: Negative predictive value, CT: Computed tomography, PET: Positron emission tomography, SCC: Squamous cell carcinoma, LN:

Lymph node
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Of the patients with false positive results, 29% (n=5) had
adenocarcinoma, 65% (n=11) squamous cell carcinoma, and 1
(6%) pleomorphic carcinoma. In 9 (53%) patients, the tumor was
localized in the right lung and in 13 (76.4%) in the upper lobe.
Tissue diagnosis was adenocarcinoma in all 6 patients with false
negative results with PET. Four (66.6%) of the tumors localized
in the upper lobe, were in the left lung and 2 (33.4%) in the right.

In measuring the accuracy of mediastinal lymph nodes evaluated
by using PET, according to histopathological subtypes, statistical
evaluation was made and the rates in SCC and adenocarcinoma
were examined (Table 1). As a result of comparing the two
histopathological types of tumors, the likelihood-ratio, which was
found to be 8.9 in SCC, was significantly higher than the value
of 2.9 in adenocarcinoma. When we looked at the differences
in sensitivity, a significant difference was observed again. With
these data, a statistically significant difference was observed
between the two histopathologies in terms of the reliability of
PET in MLN staging. In addition, all lymph node stations were
included in the study and PET results were evaluated (Table 1).

The sensitivity of PET results in terms of MLN in centrally
located tumors was found to be significantly high (Table 1). The
relationship between the high value of SUV__ measured for the
MLN and the central location was statistically significant.

In the examination of hilar lymph nodes (no=10 and 11),
metastasis was detected in 18 patients by using PET examination.
While positivity was found at 7 (38.8%) of 18 stations evaluated
by surgical staging, metastasis was not observed in 11 (61.2%).
In the examination of 105 patients without any involvement
in the hilar region, metastatic lymph node was detected in 23
(22%) patients after surgical staging (Table 1).

In the statistical evaluation, the high value of SUV__ for hilar
lymph nodes and no=9 mediastinal node was found to be related
with tumor size (>1.5 cm) and gender (male). In the examination
of the parenchymal lymph nodes (no=12-14) with PET
screening, metastasis was detected in 2 patients. While metastasis
was not detected in these 2 patients after staging with surgery,
14 (11.2%) positivities were detected among 125 stations which
were indicated to have no metastasis in PET. Since both patients
with lymph nodes detected in the parenchyma were found to be
negative in pathological evaluation, the sensitivity could not be

determined (Table 1).

The SUV_  values measured for MLN were compared with
pathology results of lymph node stations and examined
individually. In the statistical evaluation, a significant relationship
was observed between a high SUV _value of meanly 12.4 (7.3-
19), and the positive pathology results of the stations numbered
4,7,8and9.

In the evaluation of lymph nodes considering the final stages of
the patients with the histopathological results determined after
all surgical interventions, 83 (63%) patients had NO, 27 (20.6%)
N1, and 21 (16.4%) N2. Ten patients were exceptional of staging
because of having lymphoma, sarcoma, metastatic tumors, and
carsinoids. According to these results, N1 was found in 15 of the

patients and N2 in 4 which were found as NO in PET. N2 was
found in 2 of 14 patients, and NO in 9 which were found as N1
in PET. N1 in 9 and NO in 8 were detected which were found as
N2 in PET (Table 2).

When acomparison was made between the two groups, the N2 rate
was 4.3% higher in patients who had NO with PET examination,
and the N2 rate was 14.3% higher after histopathological
diagnosis in patients who were detected as having N1 with PET.
These results should be taken into consideration in clinical
evaluation, as it showed that the probability of N2 was higher in
patients with N1 detected with PET compared to those with NO.

Clinical staging with PET performed by evaluating MLN was
compared to histopathological staging achieved after surgical
methods. While compatibility with the initial stage was found
in 88 (62.4%) patients, a regression in the stage was observed in
31 (22%), and a progress in stage was observed in 22 (15.6%).

Comparing the final determined
histopathological diagnoses and clinical staging, it was found that
the stage was confirmed in 61% of 1A group, 60% of 1B group,
0% of 2A group, 60% of 2B group, 50% of 3A group, and 100%
of 3B and 4 groups. When statistical analysis was performed,
no significant difference was found between tumor diameter and
histology and the first- last stage change, but it was determined

stages according  to

that left sided and centrally localized tumors had a statistically
significant. It was also determined that the “p” value calculated in
relation to the SUV__of the mass was at the limit (p=0.05). This
may give an idea that tumors of left lung and centrally localized
tumors with tumor size of greater than 2 cm and having high
SUV, _have a greater risk of malignancy correlance.

Of 17 false positive results obtained withMLN, 1 was detected
as reactive hyperplasia, 2 as granulomatous reaction, 2 as
sarcoidosis, 2 as sinus histiocytosis, 3 as anthracosis, and 7 as
tuberculosiswith PET. The SUV_ calculated for lymph nodes
ranged from 2.7 to 10.8. Nine of them had also positivity in the
form of lymphadenopathy in thorax CT.

Tumor was localized in the left lung in 8, right lung in 9 in
the upper lobes in 13, and centrally in 11 patients. Of the
lymph nodes with false positive results with PET, 10 were
lower right paratracheal (no=4R), 5 subcarinal (no=7), 3 right
upper paratracheal (no=2R), 2 left lower paratracheal (no=4L),
2 subaortic (no=5), 1 wasleft upper paratracheal (no=2L), 1
wasparaaortic (no=06), and 1 was right paraesophageal (no=8R)
lymph nodes.

Table 2. Comparison of PET and histopathology for
mediastinal staging

Histopathology

NO N1 N2
NO 66 15 4
N1 9 3
PET
N2 8 9 15

PET: Positron emission tomography
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Seven of the mediastinal lymph nodes evaluated by using PET
were identified as false negative. Histopathological diagnosis was
adenocarcinoma in all of them. Three were identified as LAP in
CT. Tumor was located in upper lobes in all of them and it was
localized in the left lung in 4 patients, and centrally in 3. Of false
negative results in PET, 3 were detected in lymph station 5, 2 in
lymph node station 6, and 2 in lymph node station 4R.

Discussion

In a patient with diagnosis of lung cancer, the research steps
include clinical evaluation, risk factors, and CT image in the first
step. Possible diagnosis, cell type and stage are determined. In
the second step, diagnosis and staging are confirmed by using
advanced radiological and invasive techniques. In the last step,
the treatment option is determined. The choice of treatment
and prognosis in a patient with lung cancer are closely related
to the stage at the time of diagnosis. The main purpose of the
intrathoracic staging of NSCLC is to investigate the involvement
of MLN. It is divided into imaging and sampling magnetic
resonance and PET are used in staging together with thorax CT.
The most important indication of screening is to decide surgery
or chemotherapy and/or radiotherapy by separating potentially
resectable early stage cancers from nonresectable advanced ones

(5,9).

Pathological sampling can be performed via transthoracic
fine needle aspiration, transbronchial fine needle aspiration,
ultrasound, Endobronchial
mediastinoscopy,
thoracotomy. Thorax CT detects a pathologic lymph node, but
is unable to distinguish benign disease-related enlargements from

endoscopic ultrasound-guided,

mediastinotomy,  thoracoscopy  and

metastasis. In studies, it has been reported that metastases can not
be detected in 40% mediastinal lymphadenopaties at thorax CT,
while metastases are detected in 15-20% of lymph nodes that do
not reach the pathological size. In MLN staging, the sensitivity
of CT with approximate values is reported as 65%, specificity as
76%, and accuracy as 73% (9-12). While the results we obtained
in our study were found to be within the range specified in the
literature, it was decided that CT would not be sufficient for
mediastinal staging alone.

None of today’s methods seems ideal in mediastinal staging
alone for NSCLC. Various combinations of these methods are
used for reliable mediastinal staging. Given all this, PET has
been introduced as a promising method. Comparative studies
of CT-PET efficacy including early periods showed that PET
was superior in MLN staging (5,13,14). PET is thought to be a
non-invasive method that can replace mediastinoscopy with high
accuracy rates. However, the studies in the following years were
not as satisfactory as the positive results we achieved in the early
period. In the study of Gonzalez-Stawinski et al. (15) including
202 patients, PET sensitivity was calculated as 64%, specificity
77%, PPV 44%, and NPV 88% in MLN staging.

Toloza et al. (5) reported sensitivity, specificity, PPV and NPV of
mediastinoscopy as 81%, 100%, 100%, and 91%, respectively
in the study, which included 14 series involving 5,687 patients.
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In an invasive guide-study of Detterbeck et al. (16), sensitivity
and specificity of mediastinoscopy were found as 78% and
100%, respectively in the examination of the results of 19
series containing a total of 6505 patients. The disadvantage of
the procedure is being an invasive method that requires general
anesthesia and having risks of morbidity and mortality.

By some authors, it is argued that mediastinoscopy can be
neglected in patients with a peripherally localized tumor in small
diameter without suspicion of N2 with screening while some
others believe that it is mandatory in every patient (6,13,16,17).
In our study, mediastinoscopy was not performed in patients who
were not considered to be N2 clinically and radiologically. Twenty
five patients with high FDG uptake in MLN according to PET,
underwent mediastinal staging and 8 patients without metastasis
underwent thoracotomy. When the last pathologies of the lymph
nodes were examined, 7 patients had no lymph node involvement
in the mediastinum, while 1 (16.6%) patient had a false negative
result. With this result, the accuracy rate of mediastinoscopy was
calculated as 83.4%. However, mediastinoscopy was performed
for lymph node 7, which was indicated as positive in PET, and
pathology result was learned as negative. After the thoracotomy,
it was the lymph node station number 8, which was found to
be positive. Therefore it may not be correct to define the result
of mediastinoscopy as false negativity. In addition, the fact that
there may be problems in the correct definition of anatomical
structures with PET examination should not be ignored in this
patient.

In determining mediastinal metastases, many studies were
conducted to compare PET and other conventional imaging
methods, and sensitivity, specificity, PPV and NPV were
calculated. In the report of Birim et al. (18) in 2005, CT and
PET were compared by evaluating 17 series. Consecutive CT
and PET sensitivities were 59% and 83%, and their specificities
were 78% and 92%, respectively. In more comprehensive and
detailed studies, PET was not found to be a 100% reliable
method (10,19). In the study published by Ebihara et al. (20),
it was stated that besides detecting N1, PET could be superior
for especially upper mediastinal lymph nodes. The accuracy
of PET was also investigated in different series including high
patient numbers and it was stated that PET was not significant
in diagnosis, staging and prognosis evaluation in tumors smaller
than 2 cm (9,10).

In the light of the statistical results we reached in our study,
the sensitivity and specificity of CT and PET were compared
in terms of MLN. The comparison of the SUV__ measured by
the PET scan especially at no=7 station and number 4, 8 and 9
lymph node stations, was found statistically significant.

In some studies, FDG uptake in PET was found to be lower
in adenocarcinoma, bronchoalveolary carcinoma and carcinoid
tumors due to false negativity, whereas some did not support this
(21,22). In our study, PET’s sensitivity in MLN detection was
found high for 48 patients diagnosed as having SCC. However,
45 patients diagnosed as having adenocarcinoma were found to
have lower rates of detecting MLN (Table 1). When comparing
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the two histopathological tumor types, the high difference
between them in terms of PET sensitivity and specificity and
accuracy rate was found statistically significant. A significant
relationship was determined also between the high SUV __ of the
mass and the SCC.

The most important problem in PET is that FDG uptake
may increase in some benign pathologies other than tumor as
well as malignant tumor tissue. Granulomatous lesions such
as tuberculosis- seen frequently in our country- sarcoidosis,
aspergillosis, coccidioidomycosis, histoplasmosis and reactive
hyperplasias that may develop secondary to pneumonia can give
misleading results between 16-55% as stated in the literature

(23,24).

In our study, statistical analyses were made for the lymph nodes,
besides, false positive results were obtained in 15 (10.6%)
patients after histopathological examination for lung lesions also.
Final diagnoses after surgical procedures were tuberculosis in 7
(46.6%) patients, suture granuloma in 3 (20%), Bronchiolitis
obliterans organized pneumonia in 2 (13.3%), and aspergilloma
in 1, sarcoidosis in 1, and sequestration in 1 (6.7%). SUV___had
a median value of 4.82 (2.5-15). When the tumor diameter (>2
cm) and the SUV__ of the tumor were compared, a significant
relationship was determined.

Study Limitations

It is reported by some authors that PET is not sufficient to
detect small-size metastatic lymph nodes (3,25). In our study,
14 (42.4%) of 33 patients with MLN detected in CT, were also
confirmed pathologically. In 3 (21.4%) of the same 14 patients,
there was no involvement in the MLN with PET. This result
suggests that in patients with a lymph node detected with CT,
it is necessary to verify it by using invasive methods even if
PET is negative. In our study, relationship between central and
peripheric tumor locations and PET accuracy was statistically
significant. Similarly, a significant correlation was found between
the SUV _ measured for mediastinal lymph nodes and central
location. Likewise, the correlation of localization of the upper
lobe with the SUV__ was also significant, but this significance
was controversial due to the apparent numerical superiority of
tumors localized to the upper lobe in our study.

Conclusion

The use of PET has an important place in the staging of
intrathoracic malignancies today. Although the PET’s efficacy
is generally low in MLN staging compared to mediastinoscopy,
the question of whether it may have the potential to replace
mediastinoscopy in some specific patients based on our study
with considering developing technology, is still open to debate.

As a result of our study;

PET seems to be sufficient in terms of MLN staging, especially
in peripherally located squamous cell lung cancer.

The reliability of PET is low in adenocarcinoma, especially in those
located centrally, so preoperative invasive staging should be done.

PET results only seem reliable at the subcarinal lymph node
station (no=7), in cases of single-station positivity.

PET results are not reliable in lesions smaller than 1 cm. Clinical
correlation should be considered as false negative results can be
encountered.

Considering the rate of false negativity in patients with negative
PET involvement who have mediastinal lymphadenopathy
detected in thorax CT, it will be appropriate to perform invasive
staging for mediasten in radiologically N2 patients.

In clinical evaluation, final results should be taken into
consideration as it shows that the probability of N2 is higher in
patients with N1 detected with PET compared to those with NO.
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ABSTRACT

Objective: Mouthwashes containing chlorhexidine can cause
discoloration in restorative materials when used for the long-term.
To prevent staining of a restorative material, several protective
materials are used. The aim of this i7 vitro study was to evaluate the
impact of a surface sealant on the color stability of a nano-hybrid
composite resin material immersed in different mouthwashes.

Methods: A total of 42 composite resin discs (10x2 mm) were
prepared with a nano-hybrid composite resin (Herculite XRV Ultra)
using Teflon moulds. The composite specimens were first divided
into two groups (with or without a surface sealant) then into
three subgroups (n=7) according to the mouthwashes (Gengigel,
Oderol, and Chlorhex). After SS application to 21 specimens, all
the discs were subjected to baseline color measurements using a
spectrophotometer according to the Commission Internationale
de I'Eclairage L*a*b* system. The specimens underwent thermal
cycling. Following immersion in different mouthwashes for 24
hours, the color measurements were repeated. The AE data were
assessed using Kruskal-Wallis one-way ANOVA. Mann-Whitney U
test was performed for different immersion mouthwashes (p<0.05).

Results: Statistically significant differences (p<0.05) were found
between the unsealed composite specimens immersed in Chlorhex
and the other mouthwashes in terms of AE values. The Chlorhex

oz

Amag: Klorheksidin iceren agiz  gargaralar;, uzun = siireli
kullanildiklarinda restoratif materyallerde renklenmelere neden
olabilirler. Restorasyonlarin renklenmesini onlemek icin cesitli
koruyucu materyaller kullanilmaktadir. Bu 77 vitro calismanin amact,
ylizey ortiicii bir materyalin farkli agiz gargaralarinda bekletilmis
bir nanohibrit kompozit rezinin renk stabilitesi tizerindeki etkisini
degerlendirmektir.

Yéntemler: Bir nano hibrit kompozit rezin materyali (Herculite XRV
Ultra) kullanilarak 42 adet disk seklinde kompozit érnekleri (10x2
mm) hazirlandi. Ornekler 6nce iki gruba (yiizey ortiicii uygulanan
veya uygulanmayan) ardindan daldinlan agiz  gargaralarina
(Gengigel, Oderol ve Chlorhex) gére ii¢ alt gruba (n=7) ayrldu.
Yirmi bir kompozit 6rnegine yiizey ortiicii uygulamasini takiben,
tiim disklerin baslangic renk &l¢iimleri bir spektrofotometre (Vita
Easyshade) kullanilarak Uluslararast Aydinlatma Komisyonu L*a*b*
sistemine gore yapildi. Orneklere termal siklus uyguland:. Yirmi
dért saat boyunca farkli agiz gargaralarinda bekletilen 6rneklerin
renk Slciimleri tekrarlandi. AE verileri Kruskal-Wallis tek yonlii
one-way ANOVA kullanilarak degerlendirildi. Farkli gargaralar icin
Mann-Whitney U testi kullanild: (p<0,05).

Bulgular: Yiizey ortiicii uygulanmamis kompozit 6rneklerinde,
Chlorhex ve diger gargaralar arasinda AE degerleri bakimindan
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appeared to be associated with the most severe alteration in color
(5.14£0.83), followed by Gengigel (2.21+1.46) and Oderol
(1.9421.75). There were no statistically significant differences
(p>0.05) between the sealed and unsealed composite specimens in
terms of the color changes.

Conclusion: The application of a low viscosity liquid surface
sealant material did not show the expected effect on the color
stability of a nano-hybrid composite resin in terms of three different
mouthwashes.

Keywords: Color change, mouthwash, surface sealant, composite
resin, thermal cycling

Introduction

A coordinate interaction can occur between the ultimate aesthetic
characteristics of dental restoration and the efficacy of the
finishing and polishing strategies applied (1). The utilization
of solvent polishing liquids with unique systems has been
suggested alongside the immediate placement and finishing of
resin-based restorative materials. Such an application has been
recommended to overcome the various defects feasibly related
to the physical characters of the materials as well as the potential
faults of the operator (2). The postoperative sealing agents are
generally described as
agents or surface sealants (SSs) (2,3). These SSs are placed on the
surface of the restoration and the neighbouring tooth structure,
thereby boosting the marginal sealing, and also penetrating any
surface micro defects and/or gaps formed during the material

rebonding/glazing/liquid-polishing

placement and polymerization (2,3).

The color and surface roughness of the teeth are critical qualities
in terms of aesthetics when designing a smile (4). Since the
development of composite materials in 1960, attempts have
been made to boost the durability of composite restorations.
However, as relatively little progress has been made to date,
the visual characteristics of these materials still need to be
upgraded (5). The color alteration experienced by composites
is multifactorial, being related to the intrinsic staining and
extrinsic discoloration of the material. The intrinsic factors
are related to changes in the chemical balance of the resin
matrix and the matrix/particle interface, while the extrinsic
factors are associated with the consumption of coloring liquids
from exogenous sources related to hygiene, nourishment, and

smoking (6).

In recent decades, the number of individuals who use
mouthwashes for anti-microbial control has grown, not only
due to professional guidance but also due to the capability of
such liquids to provide a cooling sensation and to diminish
halitosis (7). Mouthwashes have diverse ingredients including
alcohol, emulsifiers, organic acids, detergents, and dyes. It
should be noted that composite resins exposed to ethanol
display decreased microhardness values when compared with
non-exposed materials (8). Alcohol appears to act as a plasticizer
of the polymeric matrix, thereby making the resin material
more ductile (9). Additionally, ethanol can reduce the adhesion
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istatistiksel olarak anlamli farkliliklar (p<0,05) bulundu. Chlorhex,
en siddetli renk degisikligine neden olurken (5,14+0,83), Gengigel
(2,21£1,46) ve Oderol (1,94+1,75) onu takip etti. Renk degisimleri
agisindan ylizey ortiicii uygulanan ve uygulanmayan o6rnekler
arasinda istatistiksel olarak anlamli bir fark (p>0,05) bulunmad:.

Sonug: Diisik viskoziteli stvi bir yiizey 6rtiici materyalin
uygulanmasi, nano-hibrit bir kompozit rezinin renk stabilitesi
tizerinde, {i¢ farkli gargara agisindan beklenen etkiyi gostermedi.
Anahtar Sézciikler: Renk degisimi, agiz gargarasi, yiizey ortiicii,
kompozit rezin, termal dongii

between the resin matrix and inorganic fillers, which may
increase the softening of the surface and leads to discoloration of
the resin material (8).

Endeavors to quantitatively characterize the color alteration
experienced by a tooth-colored restoration have been facilitated
by the Commission Internationale de I'Eclairage (CIE), which
has presented L*a*b* three-dimensional color estimation
system whereby the L* axis assesses the luminosity or lightness
(extending from 0 [black] to 100 [white]), the a* coordinate
assesses the redness (a>0) or greenness (a<0), whereas the b*
coordinate assesses the yellowness (b>0) or blueness (b<0)
(10,11). The quantitative estimation of the entire alteration in
color (AE) hence consolidates a unique equation for a qualitative
application relating to both discernment and acceptance limits
(10,11).

In dental practice, mouthwashes may need to be used for a
long time if the patient is to benefit from both their wound-
healing properties and their antibacterial properties. However,
chlorhexidine (CHX) can result in a permanent color change
following long-term use. Besides, reversible local side effects
such as discoloration of teeth, and the tongue, impaired taste
sensation (12), increased formation of supragingival calculus
and mucous membrane irritation, and desquamation (13) are
associated with the use of CHX mouth rinse in long-term use.
Oderol mouthwash contains zinc lactate and CHX, although the
manufacturer claims that it does not cause discoloration after
long-term use. Gengigel, which is a hyaluronic acid mouthwash,
is marketed offering a wound-healing potential. To the best of
our knowledge, no studies have yet examined the discoloration
associated with both Oderol and Gengigel in composite
restorations following long-term use.

The first aim of this study was to evaluate the long-term use
of three different types of mouthwash on the color stability of
composite restorations. The second aim of this study was to
assess the effect of SS application on the coloration resistance
of a nanohybrid resin composite soaked in different types of
mouthwash. The null hypothesis was that the application of a SS
would not be able to protect the color stability of a nano-hybrid
composite restoration after using different mouthwashes in the
long-term.
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Method
Sample Preparation

Forty-two disc-shaped specimens (10.0 mm inner diameter x2.0
mm thickness) were prepared in Teflon moulds utilizing the
Herculite XRV Ultra (Kerr Corporation, Orange, CA, USA)
shade A2 nanohybrid composite material. Each material was
covered with transparent polyethylene matrix strips (Kerr Hawe
Striproll, Kerr Corporation, Orange, CA, USA) on each side to
ensure a uniform finish. The composite resins were compressed
between two microscopic glass slides to expel any excess material.
Photopolymerization was performed for 20 seconds using a
VALO Cordless (Ultradent Products Inc., South Jordan, USA)
light-emitting diode (LED) device with an irradiance of 1,800
mW/cm?. The directly lighted surfaces were progressively
polished using aluminium oxide polishing discs (Sof-Lex, 3M
ESPE, St Paul, MN, USA). A single operator performed the
polishing process with a low-speed handpiece at around 4,000-
5,000 rpm. Each disc was used on a surface for 15 s. Then, the
polished surfaces were water-rinsed for 60 s to expel any surface
debris. Afterward, they were air-dried for 30 s. The thickness
of each sample was checked using a digital calliper (Yamer,
{zmir, Turkey). To guarantee the absence of any deformities, the
surfaces were inspected under a metallographic microscope (ME
600 Eclipse, Nikon-Kogaku, Tokyo, Japan). Then, the specimens
were submerged in artificial saliva (14) (1 L aqua, 0.1 g H.BO,,
2.4 g KCl, 1.7 g NaCl, 0.1 g MgCl 2-6HZO, 02g CaClz-2HZO,
0.2 g KSCN, 0.7 g KHZPO4) and stored in an incubator
(Memmert GmbH, Schwabach, Germany) at a temperature of
37+1 °C for 24 h to provide complete polymerization.

Twenty-one of the specimens were etched with 37% phosphoric
acid (Etchant Gel; Prime Dent, Chicago, IL, USA) for 15 s, then
washed with distilled water and air-dried. Later, the BisCover LV SS
was applied directly using a micro brush for 15 s. The top surfaces
of the specimens were tenderly air-thinned for 3 s and then light-
cured for 30 s, as reccommended in the manufacturer’s instructions,
using a LED light unit. The other twenty-one specimens remained
unsealed. The compositions of all the materials used in this study
were detailed in Table 1. The specimens were stored in artificial saliva

at 37x1 °C for 24 h to provide complete polymerization of the SS.
At that point, all the specimens were subjected to ageing through
1,500 thermal cycles (SD Mechatronik GmbH, Feldkirchen-
Westerham, Germany) at temperatures rotating between 5 °C and
55 °C with a stay time of 30 s in each water bath (15).

After the thermocycling, the specimens were divided into three groups
(n=14) based on the mouthwash in which they would be immersed
(Table 1): Group 1 - Gengigel, Group 2 - Oderol, and Group 3 -
Chlorhex. The specimens were stored in 20 mL of each mouthwash
for 24 h, which was equivalent to 2 min/day of mouthwash use for
two years (16). The specimens within the mouthwashes were kept at
37 °C throughout the experiment, and they were shaken every 3 h
to ensure their homogeneity (17). At the end of the experiment, the
specimens were evacuated and then submerged in distilled water.

Color Measurements

Following the application of the surface sealant to 21 composite
specimens, the baseline color measurement of all the specimens
was performed under a white background (Gardner Laboratory
Inc., Bethesda, MD, USA) using a spectrophotometer (Vita
Easyshade, Vita Zahnfabrik, Bad Sickingen, Germany). This
device is specifically designed for colour measurement. Before
the measurement, the top surface of each sample was dried using
tissue paper and the contact guide of the spectrophotometer was
situated at the center of the sample’s surface. Three successive
readings were taken for each sample and then averaged.

After thermal cycling and immersion of all 42 composite
specimens in the mouthwashes for 24 h, the color measurements
were repeated as detailed above. Based on the L*, a*, and b*
values, the overall color change (AE) was calculated using the
following equation:

AE = [(AL*) 2 + (Aa*) 2 + (Ab*) 2] Y2 (18).
AE values 23.3 were considered to be clinically improper (19).
Statistical Analysis

The distribution of the data was determined using the Shapiro-
Wilk test.

Table 1. Materials used in the study

Hyaluronic acid (0.025%), sodium fluoride (0.02%),

Zinc lactate (0.014 mg) and chlorhexidine gluconate

0.2% chlorhexidine gluconate, propylene glycol and

Manufacturer
Kerr, Orange, CA, USA

BISCO Inc. Schaumburg, IL, USA

Ricer Farma, Milan, Italy

Helba, Bahgelievler, Turkey

Drogsan, Ankara, Turkey

Material Batch no. Composition
Herculite XRV Ultra (A2) . .
. . . 7069792 Bis-GMA, TEGDMA and Bis-EMA
(Nano-hybrid composite resin)
20-50% Bis-EMA,
BisCover™ LV
. o ) 1400001759  20-40% urethane acrylate ester, and
(Low viscosity liquid polish)
20-40% polyethylene glycol
Gengigel
= 1912100 . .
(Hyaluronic acid mouthwash) xylitol and excipients
Oderol 1943201
(Zinc lactate mouthwash) (0.025 mg)
Chlorhex
(Chlorhexidine gluconate 19L096211 glyeerine
mouthwash)
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Due to the non-normal distribution of the data, the differences in
the color changes (AL*, Aa*, Ab* and AE) between the different
mouthwash groups were analyzed using a Kruskal-Wallis one-
way ANOVA. To assess the differences between the sealed and
unsealed groups, a Mann-Whitney U test was performed. Data
were submitted for statistical analysis at the p=0.05 level of

significance. The statistical calculations were performed using

SPSS for Windows 24.0 (SPSS Inc., Chicago, IL, USA).

Results

The mean, standard deviation, and median (minimum-
maximum) of the AE, as well as of the AL, Aa, and Ab values, for
the sealed and unsealed groups following immersion in different
mouthwashes, are presented in Tables 2 and 3.

Statistically significant differences were found between AE
values of the specimens without surface sealant but immersed in
Chlorhex and the other mouthwashes tested. Chlorhex showed a
greater degree of color alteration (p<0.05), followed by Gengigel
and Oderol (Table 2).

Regarding the SS, statistically significant differences (p<0.05)
were found between the groups in relation to the Aa values
(sealed and unsealed), except for Oderol and Chlorhex groups
(Table 3).

Concerning the tested mouthwash solutions, no statistically
significant differences were found between the groups (p>0.05)
(in relation to the AL, Aa, and Ab values), except for the AL
values in the Chlorhex group (p<0.05) (Table 3).

Discussion

The null hypothesis was partially accepted in this study.
Although there was a considerable increase in AE values after
the SS application (except for Chlorhex group), no statistically
significant difference in color was observed between the sealed
and unsealed composite specimens (p>0.05). The preservation of
the color throughout the functional period of dental restorations
is one of the foremost aesthetic characteristic considerations
concerning composite materials. However, this characteristic is
not consistent among the different available restorative materials.
In our study, we used a nano-hybrid composite material that
could be used both in the anterior and posterior restorations,
due to the superior polishability, better optical and aesthetic
properties, and less polymerization shrinkage (20). Chairside
polishing of composite resins with sealant agents should provide
improved stain resistance. However, the success and longevity
of these sealant agents on composite resin restorations are still
unknown. Since one of our purposes in the study was to evaluate
the effect of a surface sealant on the color stability, we preferred
to choose only one resin composite material.

Table 2. AE median (min-max) and mean + standard deviation of the experimental groups

Without sealant

Mean + SD Median (min/max)
Gengigel 2.21+1.46% 2.03 (0.7/4.5)
Oderol 1.94+1.75% 1.58 (0.57/5.67)
Chlorhex 5.14+0.83b 5.22 (4.27/6.73)
p 0.005

With sealant p
Mean + SD Median (min/max)

3.09+0.65* 2.9 (2.3/4.42) 0.445
3.28+0.66% 3.5(1.9/3.9) 0.051
4.02+1.71°A 3.6 (0.7/6.72) 0.234
0.815

The different lowercase letters in the columns indicate statistically significant differences between the mouthwash groups (p<0.05), while the uppercase letters in
the lines indicate statistically significant differences between the sealed and unsealed groups (p<0.05).

min: Minimum, max: Maximum, SD: Standard deviation

Table 3. AL, Aa, Ab median (min-max) and mean + standard deviation of the experimental groups

Without sealant

Median (min/max)

AL -0.7 (-0.4/0.1)%
; Aa 0.3 (-0.1/0.4)"

Gengigel

Ab -0.8 (-3/-0.6)

AL 0.3 (-5.6/1)"

Aa 0.1 (-1/0.5)
Oderol (1/0.5)

Ab -0.9 (-2.3/0.2)%

AL -4.9 (-6.7/-4.2)*

Aa 0.1 (-0.2/0.2)"
Chlorhex

Ab -0.8(-2.1/-0.2)»
p <0.05

With sealant

Median (min/max) P
2.9 (-4.4/-2.3)5 0.016
-0.1 (-0.3/0.1)#2 0.005
0 (-0.7/0.3)82 0.002
-3.4 (-3.9/-1.9)8 0.024
0 (-0.1/0.2) 0.748
0.2 (-0.1/1.2)e 0.004
0.3 (-3.6/6.7)e 0.001
-0.2 (-0.4/0.2)" 0.086
0 (-0.9/0.6)52 0.035
<0.05

The different lowercase letters in the columns indicate statistically significant differences between the mouthwash groups (p<0.05), while the uppercase letters in
the lines indicate statistically significant differences between the sealed and unsealed groups (p<0.05).

min: Minimum, max: Maximum
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In most prior studies, a spectrophotometer was used in
accordance with the CIE’s L*a*b* framework to measure the
AE values (21,22). This electronic device uses a normal light
in a dark component, separated from the surrounding light,
to measure the color and, thus, the results are convincing,
definitive, and quotable. The AE value of composite resins that
is greater than 3.3 indicates a clinically critical and unacceptable
color change (18).

The color stability of aesthetic composite restorations is
influenced by several extrinsic and intrinsic variables. Extrinsic
discoloration results from factors such as poor oral hygiene,
dietary, and smoking patterns. The use of mouthwash is another
extrinsic variable that influences the color stability of aesthetic
composite restorations. Yet, the use of mouthwash is also
known to help control caries and periodontal illnesses (23,24).
Therefore, in our study, we evaluated the staining effect of two
different mouthwashes with very high periodontal effectiveness,
containing different concentrations of CHX gluconate as well as
a mouthwash containing hyaluronic acid.

In the present study, all mouthwashes caused a color alteration
on the composite resins. The Chlorhex with a AE value of 5.22
was found as the mouthwash that caused the greatest degree of
color alteration among all the tested mouthwashes (Table 2).
This high value has been characterized as unacceptable for in
vitro conditions (25). The absorption of the alcohol particles
contained in mouthwashes into the resin matrix may result in
the softening of the composite resin’s surface and so contribute
to its discoloration, which may explain the outcomes observed
for Chlorhex (26). One of the mouthwashes tested in this study
was Oderol. It incorporates zinc, which is an essential element
in plaque, saliva, and enamel. Zinc is added to oral healthcare
products to control plaque and to prevent calculus formation. In
the presence of plaque and saliva, its permanence may persist for
hours in the oral environment (27). According to our findings,
the specimens immersed in Oderol, which contained a lower
amount of CHX gluconate (0.025 mg) than Chlorhex, did not
show unacceptable levels of color change. This acceptable color
change may be due to the concentration of CHX gluconate
mouthwash ranging from 0.2% to 0.12% (28).

The mechanism of staining by CHX gluconate is not known
exactly. In the literature, three possible mechanisms were
reported (29). 1) CHX may increase the non-enzymatic
browning reaction of protein and carbohydrate in the acquired
pellicle; 2) CHX denatures components within the dental
pellicle, accelerate the formation of pigmented sulfides of iron;
3) CHX precipitates dietary chromagens. According to our
results, Chlorhex with a higher concentration of CHX gluconate
caused the most severe color alteration of all mouthwashes. The
use of CHX gluconate mouthrinse has been reported to cause
staining in earlier studies (28,30,31). From this perspective, this
study carries confirmatory value.

The use of an SS, which comprises BIS-GMA, UDMA, and
TEG-DMA without filler particles, may assist with removing
or minimizing the color variations seen in relation to composite

resins. Such materials are characterized by low thickness and high
usefulness (32). The use of a SS serves to fill any microstructural
defects of the surface and so decreases the surface roughness and
the presence of bubbles. Different opinions exist as to the SS,
which can alter the surface properties, color stability, marginal
microleakage, and optical properties of composite resins (33,34).

There are contradictions among the results of previous studies
in this area (24,33,35). According to Doray et al. (33), SS can
promote the resistance of temporary composite resin immersed
in red wine, coffee, and cranberry juice to staining. However,
Soares et al. (35) applied a reflectance analysis and showed that
the coffee-related surface coloring was higher in the groups that
applied SS. Similar to the results of the present study, Lee and
Powers (24) stated that the color alterations seen in the sealed
group subjected to staining by CHX, tea, and mucin were not
notably different when compared to those seen in the unsealed
group. Differences in the chemistry, polymerization approaches,
and thicknesses of the sealants may impact their sensitivities
to coloring. Regarding the current study, an unexpected
phenomenon occurred after the polymerization of SSs on the
surfaces of the composite samples. Although the initial appearance
was a glossy surface, air bubbles formed in the sealant material
during the application with a brush, might provide a suitable
environment for the discoloration of the material, as they created
irregular areas on the restoration surface after polymerization.
The variations between the AE values of the tested specimens
in the present study may also be attributed to the long-term
immersion in the mouthwashes, which destroys the integrity of
the SS layer. This destroying could lead to microcrack formations
and the removal of nonadherent surface particles. The increased
thickness of the sealant agent may be responsible for the various
degrees of discoloration and deterioration of the surface sealant
(24). Based on these, it can be said that the SS application may
have no positive effect (33).

The discoloration of composite resins can be considered in
relation to their degree of water absorption and the hydrophilicity
of the resin matrix (36). If the resin matrix can retain water, it
is also able to retain any other liquid, which eventually leads
to discoloration. Extraordinary water absorption induces the
extension and plasticization of the composite, as well as the
hydrolysis of the silane, which in turn forms microcracks and
so leads to the decreased durability of the composite restoration
(37). Indeed, microcracks or interfacial gaps at the intersection
between the filler and the matrix permit stain infiltration and so
facilitate discoloration (23,37).

In the formulation of Herculite XRV Ultra, TEGDMA was
included to decrease the viscosity of the Bis-GMA resin. While
the TEGDMA was included to enhance the handling features, it
also resulted in water sorption ability (37). In fact, the hydrophilic
characteristics of the TEGDMA lead to extraordinary water
sorption, which prompts the extension and plasticizing of the
Bis-GMA resin, and causes a reduction in the longevity of the
composite resin. It has been reported that hydrophilic materials
show a high degree of water absorption and, they become more
colored with staining agents than hydrophobic materials (38).
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Although Herculite XRV Ultra, a nano-hybrid composite resin,
was expected to show less discoloration due to its small particle
size, it showed a high degree of discoloration when immersed in
mouthwashes. This can be attributed to the structure of the resin
matrix (UDMA, TEGDMA, Bis-EMA) and the different sizes of
the filler particles.

The results of this study showed that the color changes on
composite specimens exposed to different types of mouthwash
for 24 hours were not clinically acceptable (AE>3.3). Regarding
the color parameters (L*a*b*), the results indicated that the
AL values were negative, which showed that the composite
samples became darker in all groups (except for the Chlorhex
group). It was reported that color change for dimethacrylate
based composites was mostly caused by AL* and Ab* (39).
In terms of a* axis, the colors of the composite samples
immersed in mouthwashes shifted from red towards green
after SS application. In relation to the b* axis, the colors of the
nanohybrid composite samples shifted from blue towards yellow
after SS application (Table 3). Yellowing was most likely due to
a reaction involving the many unreacted methacrylate groups
(approximately 40%) present within the composite resin. The
visual yellowing of BIS-GMA itself during UV illumination in
the presence of oxygen implies that some chemical alteration
of the resin itself may be one of the principal causes of the
yellowing in dental composites (40).

Study Limitations

It is important to recognize the methodological limitations of in
vitro studies designed to determine color stability. To accelerate
the ageing progress, in vitro studies aim to simulate the impacts
of long-term exposure in an oral environmental. Within the
oral environment, the saliva and other liquids may dilute the
stains. The first limitation of this study was not keeping the
samples in artificial saliva as in the oral environment and not
immersing them for a long time. Already, exposure of dental
structures and restorative materials to the coloring agents in the
oral environment is not continuous and the discoloration can
be accelerated by mechanical wear. The second limitation of
this study was that mechanical wear was not imitated. Besides,
choosing only one composite resin and one surface sealant, and
the lack of brushing effect with or without a toothpaste were the
other limitations of the study.

Conclusion

Within the limitations of this study, it could be concluded that
long-term use of mouthwash causes discoloration on a composite
resin restoration. Besides, the application of a low viscosity liquid
surface sealant material did not show the excepted effect on the
color stability of a nano-hybrid composite resin in terms of three
different mouthwashes.
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ABSTRACT

Objective: The diagnosis and treatment of 7ecC positive methicillin
resistant Staphylococcus aurens (MRSA) isolates pose a significant
problem in clinical microbiology and infectious disease practices.
The studies on the frequency of mecC positive isolates in Turkey
is rather scarce. In the present study, we aimed to investigate the
presence of mecA, mecC, spa and pvu genes in MRSA strains isolated
from various clinical specimens submitted to Clinical Microbiology
Laboratories of Bezmialem Vakif Hospital.

Methods: We performed nucleic acid extraction and multiplex
polymerase chain reaction (PCR) to 126 MRSA strains to detect
mecC, mecA, spa and pvl genes.

Results: According to the multiplex PCR results of 126 MRSA
strains studied, 126 (100%) had mecA, 107 (85%) had spa, and
3 (2%) had pv/ genes. We performed another polymerase chain
reaction protocol and spa genes were identified in 19 of specimens,
which were found negative priorly.

Conclusion: Considering the factors that a university medical
center where the study was conducted provided a tertiary healthcare
service to a large metropolitan area in Istanbul and none of the
isolates carried mecC gene might indicate that mecC gene carrying
MRSA isolates did not pose a significant public health threat in
Turkey.

Keywords: Staphylococcus aureus, MRSA, mecA, mecC, mecALGA251,
spa

oz

Amag: mecC pozitif metisiline direncli - Staphylococcus  aureus
(MRSA) izolatlart hem tan: hem de tedavide énemli problemlere
yol acan patojenler olarak degerlendirilmektedir. Tiirkiyede mecC
pozitif izolatlar iizerine yapilan ¢aligmalar nispeten sinirlt kalmistr.
Bu calismanin amaci Bezmialem Vakif Hastanesi'ne teslim edilen
klinik 6rneklerden izole edilip arsivlenen MRSA suslarinda mecA,
mecC, spave pvl genlerinin varligini aragtirarak ilkemizde mecC geni
tastyan MRSA izolatlart ile ne siklikea karsilasildigi konusunda bilgi
edinmektir.

Yontemler: Yiiz yirmi alu adet MRSA susuna niikleik asit
ckstraksiyonu ve mecC, mecA, spa ve pvl genlerinin tespit edilmesine
yonelik multipleks polimeraz zincir reaksiyonu (PZR) islemi
uygulanmistir.

Bulgular: Caligilan 126 MRSA susunun multiplex PZR sonuglarina
gore 126’sinda (%100) mecA, 107’sinde (%85) spa, 3’iinde (%2)
pvl geni tespit edilmistir. Spa geni tespit edilemeyen 19 susa fakli
bir yontemle tekrar PZR yapilarak bu suslarda spa genleri tespit
edilebilmistir.

Sonug: Genis metropolitan bir yerlesim yerine saglik hizmeti sunan,
liglincii seviye servis ve egitim hastanesinde izole edilen 126 MRSA
susunun tamaminda mecA geni tespit edilirken hicbir susta mecC
genine rastlanmamustir. Bu sonuglar, tilkemizde mecC geni tastyan
MRSA izolatlarinin ciddi halk sagligi problemi olusturmadig:
yoniindeki degerlendirmeleri desteklemektedir.

Anahtar Sézciikler: Staphylococcus aureus, MRSA, mecA, mecC,
mecALGA251, spa
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Introduction

In the 2014 report of the World Health Organization, it
was reported that when compared to methicillin susceptible
Staphylococcus aureus (MSSA), infections caused by methicillin
resistant Staphylococcus aureus (MRSA) were associated with a
significantly higher risk of septic shock, all-cause mortality and
bacterial-related mortality, and that they were associated with
a longer hospital and intensive care unit stay (1). Considering
these data, it is very important to detect the presence of MRSA
quickly and accurately in patients.

In clinical practice, MRSA strains are considered resistant to
all beta-lactam antibiotics (2). This is because MRSAs produce
penicillin-binding proteins (PBP22’) that bind with lower
affinity to beta-lactams. PBP2a’s are encoded by the mecA gene
located on the staphylococcal chromosome cassette (SCCrmec)
genetic region (3,4).

The presence of MRSA is detected by phenotypic and genotypic
methods in clinical microbiology laboratories. The most
common method is to look at the susceptibility of oxacillin/
cefoxitin. With this method, the presence of MRSA can be
demonstrated the next day. Genotypic methods are used in
cases where phenotypic methods are not conclusive (eg, limit
values in disc diffusion) or when rapid results are required (5).
PCR tests to show the presence of the mecA gene in bacteria
can give results in hours, and quick card tests can give results
in minutes.

In 2011, isolation of S. aureus (LGA251) strains isolated from
milk and different clinical specimens, which were phenotypically
resistant to methicillin but could not be detected by tests for
the mecA gene, and which were determined to have a different
mecA gene, was reported for the first time (5). This different
mecA gene (mecA,,,s) was later named the mecC gene (6).
These studies have shown that MRSA strains with the mecC
gene can be overlooked in clinical practice. After this date,
similar studies have been carried out from different countries
and MRSA strains carrying mecC have been reported from
many European countries (7).

Studies on the presence of mecC in our country have been
relatively limited. It is clear that the presence and frequency
of MRSA isolates carrying the mecC gene is also important
in the development of public health policies, as it affects the
treatment. Bezmialem Vakif Hospital as a university hospital
providing tertiary healthcare with a central location in Istanbul,
accepts patients from all over Turkey. Therefore, it would not be
wrong to assume that the data obtained from this hospital will
also include some country-wide clues.

In this study, the presence of mecC was investigated in MRSA
strains isolated and archived in the cultures of various clinical
samples in the microbiology laboratory between November 2014
and March 2018 in order to identify MRSA isolates carrying
the mecC gene in our hospital and to obtain information on the
distribution of similar isolates throughout the country.

Methods

Bacterial Isolates and Antibiotic Susceptibility Tests

One hundred and twenty six consecutive MRSA strains isolated
and stocked from various clinical samples of patients admitted to
the outpatient clinics of Bezmialem Vakif Hospital and hospitalized
between November 2014 and March 2018 were included in the
study. These strains were not previously passaged for any reason.

Antibiotic susceptibility of bacteria was determined with the
Vitek-2 automated system (bioMerieux, France) in accordance
with the manufacturer’s recommendations.

DNA Isolation

The MRSA strains in the stocks were passaged on sheep blood
agar and incubated overnight. After the incubation, 4-5 colonies
were taken from the cultures that grew and placed in 1 mL
saline filled Eppendorf tubes and thoroughly mixed with vortex.
Bacterial suspensions were incubated at 95 °C for 5 minutes in a
heat block. Afterwards, the eppendorfs were centrifuged at 3,000
rpm for 1 minute, and the supernatants were separated to be
used in the PCR process and stored at -20 °C.

Detection of mecC, mecA, spa and pvl Genes

According to the protocol published by the European Union
Reference Laboratories National Food Institute in 2012, the
primer mix used for the detection of mecC, mecA, spa and pvl
genes was prepared and multiplex PCR was performed according
to this protocol (8). PCR conditions were set at 94 °C for 5
minutes, 30 cycles (94 °C 30 seconds, 59 °C 1 minute, 72 °C 1
minute), and 72 °C for 10 minutes. S. aureus ATCC 43300 for
mecA and S. aureus NCTC 13552 for mecC were used as positive
controls.

The PCR for spa detection was performed according to the
protocol published by Votintseva et al. (9) in 2014 for the strains
of which spa gene could not be detected.

Results

According to the results of multiplex PCR of 126 MRSA strains
studied, mecA gene was detected in 126 (100%), spa gene in 107
(85%) and pvl gene in 3 (2%), and mecC gene was not detected
in any isolate. An example gel image is shown in Figure 1.

The PCR was applied to 19 strains in which the spa gene could
not be detected, with a different method for spa detection, and
spa gene could be detected in all 19 isolates (Figure 2) (9).

According to the historical VITEK 2 minimum inhibitory
concentration results, all isolates were resistant to cefoxitin
and oxacillin, and susceptible to vancomycin and linezolid.
Inducible clindamycin resistance was reported in 24 isolates. The
susceptibility results of some antibiotics are given in Table 1.

Discussion

The MRSA is one of the most important causes of community
and hospital-acquired infections. MRSA outcomes reported
from intensive care units are increasing day by day. MRSA is
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Table 1.

The number of
susceptible strains

Levofloxacin 32 2
Erythromycin 22 53
Clindamycin 78

Tetracycline 52
Trimethoprim/sulphamethoxazole 99

MRSA: Methicillin resistant Staphylococcus aureus

an important pathogen due to its multi-antibiotic resistance. In
addition to being resistant to all beta lactam antibiotics, it also
shows resistance to lincosamide, aminoglycoside and macrolides
(10). It is very important to detect MRSA in the laboratory in
order to select an appropriate and effective antibiotic.

The PCR to detect the mecA gene in bacteria and rapid
agglutination tests for the presence of PBP2a may miss the presence
of mecC (5). Although mecC has not yet been detected in human
samples in our country, it has been detected in many European
countries. Since the number of studies conducted in our country
is very small, it can be said that isolates carrying mecC have not
yet been detected in human samples in our country. In this case,
it may be recommended to carry out studies looking for MRSA
isolates with the mecC gene at regular intervals, to continue the
scans, and to carry out studies with a large number of samples and
necessary arrangements in order not to miss the possible mecC
gene presence in the laboratory diagnosis of MRSA (7). Our

study exemplifies such a survey.

Figure 1. Multiplex PCR gel image

Row1: 100 bp marker.

Row 2: MRSA positive strains for spa, mecA(162bp) and
pvl(85 bp) genes from top to bottom.

Row 7: One of the MRSA strains in which the spa gene
could not be detected.

Rows 3-6, 8-11: MRSA strains found positive for the spa
and mecA genes.

PCR: Polymerase chain reaction, MRSA: Methicillin resistant
Staphylococcus aureus
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Susceptibility results of MRSA
strains for some antibiotics

The number of
resistant strains

The percentage of
susceptibility

12 70%
36 21%
40 66%
66 45%
19 84%

In a study published in 2013, 896 S. aureus strains were
studied with the VITEK 2 susceptibility system and it was
aimed to detect MRSA carrying mecC. Of the 455 MRSA
mecA positive strains, 98% were resistant to oxacillin and
cefoxitin, 0.9% were susceptible to cefoxitin, while 1.1% were
resistant to oxacillin and susceptible to cefoxitin, and no mecA
MRSA strains were found to be susceptible to cefoxitin and
oxacillin. Of the 62 mecC positive MRSA strains, 88.7% were
susceptible to oxacillin, resistant to cefoxitin, and 11.3% were
found to be resistant to both antibiotics, and similarly, no mecC
MRSA strains were found to be susceptible to cefoxitin and
oxacillin. Of 379 methicillin-susceptible strains (mecA and
mecC negative), 98.8% were found to be sensitive to both
antibiotics, while 1.1% were resistant to oxacillin, but sensitive
to cefoxitin (11). All 126 MRSA strains in our study were found
to have mecA gene and according to VITEK 2 results, none of
the strains were sensitive to oxacillin or cefoxitin. VITEK 2
antibiotic susceptibility system is a frequently used method in
our country. Work needs to be done with other commercial
systems as well.

Figure 2. PCR gel image of MRSA strains that were
previously found not to have spagene, by using multiplex
PCR with new spa primers

Row 1: 100 bp marker

Rows 2-10: spa gene regions

PCR: Polymerase chain reaction, MRSA: Methicillin resistant
Staphylococcus aureus
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Panton-Valentine leukocidin, a cytotoxin known to be secreted
from community-acquired S. awreus, which causes skin and
soft tissue infections and pneumonia, is an important virulence
factor (12). Detection of pv/ gene in a MRSA strain suggests
that that strain may be a community-acquired MRSA (13).
Data on the origin of the MRSA strains examined in this study
were not collected. Community-acquired MRSA strains are
often susceptible to clindamycin, tetracycline, trimethoprim-
sulfamethoxazole gentamicin, fluoroquinolones, and
chloramphenicol, unlike hospital-acquired strains (10). The two
MRSA strains we found to have pv/ gene were also susceptible to
these antibiotics. The result of antibiotic susceptibility and pv/
positivity suggest that these strains may be of community origin.

One of the many virulence factors of S. aureus is staphylococcal
protein A (spa). This protein binds to immunoglobulin (Ig)G and
protects the bacteria from phagocytosis. Changes in the IgG binding
region of the spa gene may cause the spa gene not to be detected by
classical methods (9). In the multiplex PCR we performed in our
study, we could not detect the spa gene, although it was repeated
twice in 19 of 126 samples. Thereupon, we performed PCR again
for the spa gene on these 19 isolates according to the protocol
published by Votintseva et al. (9) in 2014, and we were able to
detect the spa gene in all strains (Figure 2).

In many studies conducted in different countries around the
world, the presence of mecC gene was investigated in S. aureus
growing from human and animal samples, while mecC was not
found in some of them (5,7,14). In our country, studies have
begun to detect the presence of mecC gene in MRSA strains.
In the study of Kili¢ et al. (15) in 2015, the mecC gene was
investigated in 1,177 MSSA and 523 MRSA strains isolated from
humans, and no mecC gene was found in any of the strains. In
the study conducted by Cikman et al. (16) in 2018, the presences
of mecA and mecC genes were investigated in 494 MRSA strains
isolated from humans, and mecA was detected in 315 of them by
using PCR, but the presence of mecC was not found. In the study
conducted by Sayin etal. (17) on cows with mastitis, the presences
of mecA and mecC genes were investigated, and the mecA gene
was found in 21 of 150 strains and mecC gene was found in 7
of 150 strains. In this study, in addition to the previous studies,
we discussed MRSA strains from a different region. While we
detected mecA gene in 126 of 126 MRSA strains isolated from
humans in our study, we did not find mecC gene.

Studies show that especially molecular methods that look for
mecA gene in MRSA detection and rapid tests for PBP2a" may
miss MRSA due to mecC gene, and these methods should be
revised to catch mecC gene (5). Therefore, laboratories should
review the methods by which they detect MRSA to make sure
that they do not miss a possible mecC positive MRSA with quality
control strains. Currently, the number of studies conducted in
our country to detect the presence of mecC gene in humans and
animals is limited. With these data, it would not be correct to
say that mecC gene was not shown in human samples. In order
to show the mecC gene status in our country, it is necessary
to conduct studies with larger sample numbers from different
locations of the country.

Study Limitations

In our study, since the hospital data of the MRSA strains in the
stock could not be reached, from which patient samples it was
reproduced or outpatient/inpatient interpretation could not be
made.

Conclusion

While the mecA gene was detected in all of the 126 MRSA strains
studied, no mecC gene was found in any of the strains. These
data support the conclusion that MRSA isolates carrying the
mecC gene have not yet emerged as an important public health
problem in our country.
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ABSTRACT

Objective: Cefazolin is a first-generation cephalosporin, particularly
effective against gram positive agents such as staphylococci and
streptococci. Despite this narrow spectrum, it is important in
surgical prophylaxis. In this study, we aimed to evaluate the
tolerability of cefazolin in patients with confirmed p-lactam allergy.

Methods: Patients who underwent cefazolin allergic work-up due to
suspected cefazolin allergy (Group 1) and children with confirmed
[-lactam allergy other than cefazolin (Group 2) were included in the
study as two groups. 3-lactam allergy was confirmed by determining
positivity of skin test and/or provocation test with culprit drug and
penicillin. Cefazolin skin test was performed in all patients. The
provocation test was also applied to all patients with negative skin
tests.

Results: A total of 35 patients were evaluated. Eleven of them had
a history of suspected allergic reactions after using cefazolin. The
remaining 24 had a confirmed B-lactam allergy. Cefazolin allergy
was confirmed in 3 patients. We confirmed cefazolin allergy in 1
of 11 children with suspected reactions. Two of the patients with
confirmed B-lactam allergy had also cefazolin allergy and both of

them had allergy to more than one f-lactam antibiotics.

Conclusion: The majority of patients with a B-lactam allergy can
tolerate cefazolin. Our findings imply that children with confirmed
allergy to more than B-lactam antibiotics and peniclillin are also
sensitive to cefazolin. Children with selective cefazolin allergy are
expected to be sensitive to the side chain. A detailed history and
comprehensive allergic evaluation are crucial in deciding the use of
cefazolin in B-lactam-allergic patients.

Keywords: Drug allergy, beta-lactams, cross reaction, cefazolin
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Girig: Sefazolin, 6zellikle stafilokoklar ve streptokoklar gibi Gram-
pozitif ajanlara kars: etkili olan birinci kusak bir sefalosporindir. Bu
dar spektruma ragmen cerrahi profilakside énemlidir. Bu ¢alismada

dogrulanmis B-laktam alerjisi olan hastalarda sefazolin tolere
edilebilirligini degerlendirmeyi amagladik.

Yontemler: Sefazolin alerjisi siiphesiyle sefazolin alerjisi tetkiki
yapilan hastalar (Grup 1) ve sefazolin disinda P-laktam alerjisi
oldugu dogrulanmus cocuklar (Grup 2) calismaya dahil edildi. Suglu
ilag ve penisilin ile deri testi ve/veya provokasyon testi pozitifligi
belirlenerek B-laktam alerjisi dogrulandi. Tiim hastalara sefazolin
deri testi yapildi. Deri testi negatif olan tiim hastalara provokasyon
testi de uygulandi.

Bulgular: Toplam 35 hasta degerlendirildi. Bunlardan 11’inde
sefazolin kullandiktan sonra siipheli alerjik reaksiyon dykiisii vardi.
Kalan 24’tinde dogrulanmus bir B-laktam alerjisi vardi. Ug hastada
sefazolin alerjisi dogruland. Siipheli reaksiyonlari olan 11 ¢ocuktan
I'inde sefazolin alerjisini dogruladik. Dogrulanmis -laktam alerjisi
olan hastalardan 2’si sefazoline de alerjikti ve her ikisinin de birden
fazla B-laktam antibiyotige alerjisi vardi.

Sonug: Betalaktam alerjisi olan hastalarin ¢ogu sefazolini tolere
edebilir. Bulgularimiz, birden fazla P-laktam antibiyotige ve
penisiline dogrulanmus alerjisi olan ¢ocuklarin sefazoline de duyarlt
oldugunu géstermekeedir. Segici sefazolin alerjisi olan ¢ocuklarin
yan zincire duyarli olmasi beklenir. Sefazolin kullanimina karar
vermede ayrintili bir dykii ve kapsamli bir alerjik degerlendirme ¢ok
onemlidir.

Anahtar Sézciikler: flac alerjisi, beta-laktamlar, capraz reaksiyon,

sefazolin
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Introduction

Cefazolin is a first-generation cephalosporin group and a B-lactam
antibiotic (1,2). Although cefazolin is not widely used in practice,
it is a crucial agent in surgical prophylaxis (3-5). Cefazolin is
preferred especially in orthopedic interventions due to its good
Gram-positive efficiency and adequate bone penetration (3,6).

Approximately 10% of parents report suspected hypersensitivity
to at least one P-lactam antibiotic drug in their children,
although the confirmation rate is much lower, most children
who are reported to be allergic to f-lactam are actually not
allergic to these drug (4). In case of B-lactam allergy, the whole
group is avoided due to cross-reaction concerns (5). The natural
consequence of this is that surgical prophylaxis in patients with
suspected or confirmed f-lactam allergy is performed with
alternative agents such as clindamycin or vancomycin instead
of cefazolin. This, together with enormous economic and safety
issues, leads to the patient being deprived of the first-choice
agent (3,7,8).

The first step in the diagnosis of drug allergy is a detailed medical
history and physical examination. However, allergy testing is
often required for definitive diagnosis. The most commonly
used tools for this purpose are drug skin tests and provocation
tests. Drug skin tests are generally used in the first stage for
allergic evaluation. However, the lack of availability of antigenic
determinants of the tested drug and its reactive metabolites
causing the reaction, and the lack of validation of the skin test
limit the reliability of skin tests. Therefore, drug provocation
tests remain the gold standard for the exclusion or confirmation
of drug allergy in the absence of contraindications (9,10).

Drug allergies are not permanent and tolerance to drug allergies
may develop over time. Especially, cephalosporin allergies can
disappear in a shorter time and at a higher rate than penicillin
allergies (11,12). In this context, the necessity of avoiding the
use of cefazolin in patients with a confirmed f-lactam allergy
is controversial. Adult data on this subject indicate that the
majority of patients with a confirmed P-lactam allergy can
tolerate cefazoline (2,13,14). There is limited data on the use of
cefazolin in pediatric patients with confirmed f3-lactam allergy.
Moreover, it may not always be possible to apply adult data to
pediatric patients.

In this study, we evaluated cefazolin allergy in children based on
their real-life data. Our aim was to evaluate cefazolin allergy in a
group of children with history of suspected reaction to cefazolin
and in children with a confirmed B-lactam allergy other than
cefazolin.

Method
Study Group and Data Collection

Ethics Committee of Istanbul University approved the study
protocol (no: 2020/1325). Informed consents were obtained
from the patients and/or their parents. This study was performed
according to the regulations of the Declaration of Helsinki.
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In the study, children who were admitted to Istanbul University
[stanbul Medical Faculty Pediatric Allergy and Immunology
Department between May 2017 and May 2021 with suspected
cefazolin reaction or confirmed P-lactam allergy other than
cefazolin were evaluated.

Patients who underwent cefazolin allergic work-up due to
suspected cefazolin allergy (Group 1) and children with confirmed
[-lactam allergy other than cefazolin (Group 2) were included in
the study as two groups. Patients whose allergic evaluation for
cefazolin could not be completed due to uncontrolled asthma,
severe skin reaction, and parents’ disapproval, and patients with
suspected delayed reactions were excluded from the study.

Demographic and clinical data of the patients were recorded
according to the European Network for Drug Allergy (ENDA)
questionnaire (15). Detailed history regarding the culprit drug,
spectrum and timing of the symptoms, previous drug reactions
and family history of drug allergy, presence of underlying chronic
diseases or atopic diseases were obtained from the family and
the patients’ medical recordings. Informed consent was obtained
from the patients and/or their families in the study.

Reactions that were thought to be clinically mediated by
immunoglobulin E, such as urticaria, angioedema or anaphylaxis,
occurring within six hours were accepted as immediate-type
reactions (10).

Diagnostic Evaluation

Tests were performed at the earliest 4 weeks after the suspected
reaction. Before the tests were carried out, medications that
could affect the results were discontinued as recommended in an
appropriate time (9,15,16). The tests with suspected B-lactams
were done with one-week intervals.

In patients with confirmed f-lactam allergy, allergic evaluation
was performed with the culprit B-lactam and penicillin. Since
major determinant of penicillin could not be obtained for all
patients, we were only able to perform penicillin skin tests with
benzyl penicillin (penicillin G) and aminopenicillin (ampicillin)
in patients with suspected B-lactam allergy. Skin tests were
performed with recommended concentrations (10,15).

Skin prick test (SPT) with cefazolin was performed to each
subject at full-strength concentrations of the drug (20 mg/mL).
SPT was considered as positive when the wheal diameter was at
least 3 mm or larger than the negative control with surrounding
erythema after 20 minutes. In case of a negative SPT, intradermal
tests (IDTs) were performed on the volar forearm skin at 2 mg/
mL and 20 mg/mL concentrations, as recommended by ENDA,
respectively on volar forearm skin. After 20 minutes, IDT
was evaluated and considered as positive if the mean diameter
of the bleb increased by 3 mm or more with surrounding
erythema. Histamine at 10 mg/mL concentrations was used as
positive control and 0.9% NaCl was used as negative control as
recommended by ENDA (9,10).

If skin tests were negative, the patient was invited subsequently
for a drug provocation test (DPT). These tests were performed
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only in patients with negative skin tests, and not in patients with
positive skin tests due to ethical concerns. Drug provocation
tests were carried out in hospital setting in accordance with
ENDA recommendations (10). The provocation test was
accepted as positive in those who had skin findings, respiratory,
cardiovascular or gastrointestinal system findings, or changes in
vital signs during or after the test (9,10).

Cefazolin provocation tests were performed in two steps via
intravenous route at hospital setting, with a total dose of 50 mg/
kg. It was started with 1:10 of the single dose, followed by the
remainder after 30 minutes.

Anaphylaxis was diagnosed according to the presence of the
clinical criteria (17).

In the presence of compatible history, a positive skin test and/or
a provocation test against a -lactam antibiotic was accepted as
[B-lactam allergy. If drug skin and provocation tests were negative,
drug allergy was excluded.

Statistical Analyses

Data were analyzed using the Statistical Package for the Social
Sciences (SPSS) program (Version 23.0. Armonk, NY.). Pearson
chi-square test or Fisher's Exact test was used to compare
the categorized data. The normality of the distribution of
continuous variables was evaluated with the skewness-kurtosis
and the Kolmogorov-Smirnov test or Shapiro-Wilks test. Those
which did not show normal distribution among continuous
variables were given as median and interquartile range (IQR).
Nonparametric tests (Mann-Whitney U or Kruskal-Wallis) were
used to compare data that did not show normal distribution. A
value of p<0.05 was accepted to be statistically significant.

Results

Thirty-five children were evaluated for cefazolin allergy. Eleven
of the patients (31.4%) in the study group reported suspected

allergic reactions after using cefazolin (Group 1). The remaining
24 patients had at least one confirmed (-lactam allergy other
than cefazolin and those patients had never used cefazolin
(Group 2). Clinical characteristic of the patients in each group
are summarized in Table 1.

Cefazolin allergy was detected by using skin tests in 8.5% of
the patients (n=3) and it was excluded by using DPT in the
remaining of patients (n=31). We found that 9.1% (1/11) of
those with suspected cefazolin allergy (Group 1), and 8.3%
(2/24) of patients with confirmed f-lactam allergy had allergy
to cefazolin (Group 2). The diagnostic approach for cefazolin
allergy is demonstrated in Figure 1.

We found that 2 patients were sensitive to both cefazolin and
other f-lactams. One of these patients was allergic to ceftriaxone
and meropenem in addition to cefazolin, and the other to
cefuroxime and amoxicillin-clavulanate (Figure 1). Those two
patients were also found to be allergic to penicillin by using skin
test and/or drug provocation tests. Cefazolin provocation tests
were found negative in all patients with negative skin tests.

Within the group of children with confirmed (-lactam allergy,
the presence of cefazolin allergy was found to be significantly
higher in patients allergic to more than one f3-lactam antibiotics
(p=0.015). Comparison of the clinical features of the patients
allergic or tolerant to cefazolin is presented in Table 2. We found
that confirmed allergy to more than one B-lactam group was
a risk factor for cefazolin allergy (p=0.009, 95% confidence
interval: 2.7-1402). Characteristics of patients with confirmed
cefazolin allergy are illustrated in Table 3.

Discussion

In our study, we found that the vast majority of patients with
confirmed f-lactam allergy were tolerant to cefazolin. The only
significant risk factor for cefazolin allergy was the presence of
confirmed allergy to more than one f3-lactam antibiotics.

Table 1. Clinical features and diagnostic results of the patients

Confirmed B-lactam allergy other
than cefazolin n=24

Age median (IQR) years 11 (5.2-15)
Having atopic disease 10 (41.7)
Asthma (t allergic rhinitis) 9
Atopic dermatitis with food allergy 1

Family history of a drug allergy 7(29.2)
Clinical presentations

Anaphylaxis 9 (37.5)
Urticaria-angioedema 15 (62.5)
Nonspecific finding 0
Diagnostic results of cefazolin allergy

Confirmed 2 (8.3)
Excluded 22 (91.7)

*Fisher exact test was applied.
IQR: Interquartile range

Suspected history of cefazolin

allergy n=11
10 (7.5-11.5) 0.713
1(9.1) 0.054
1

0.045*
1(9.1) 0.084
8 (72.7) 0.554
2(18.2) 0.092*
1(9.1)

1*
10 (90.9)
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Confirmed immediate reaction to f- ’
lactam other than cefazolin; n:24

CRO: n:8
— AMC: n:6 —
CMX; n:7
More than one p-lactam (penicillin and
cephalosporin or carbapenem); n: 3

Cefazolin allergy work up; n:35

—J Cefazolin STs (-); n:22 |

| More than one B-lactam; n:2
Cefazolin STs (+); n:2

Allergic to other B-lactam,
tolerant to cefazolin; n:22

CRO (+): n:8
CMX (+); n:6
AMC (+): n:6

DPT with cefazolin (-}; n:22 — More than one p-lactam; n:1

Allergic to cefazolin and other p-lactams
Cefazolin (+) CMX (+) AMC (+); n:1
Cefazolin (+) CRO (+) meropenem (+); n:1

‘ Coltolin ST CpEein | Cefazolin allergy excluded: n:10

i ‘
|__|Suspected immediate cefazolin| ‘

| allergy: n:11 ‘ Cefazolin STs

‘ No DTP positive patients

L J L .|

! Cefazolin STs (+): n:1

‘ DPT with AMC (1) Cefazolin allergy; n:1

Figure 1. Allergic evaluation results for cefazolin and other B-lactams. Drug allergy diagnosis was confirmed by determining
positive response in skin test and / or provocation test. Allergic evaluation for cefazolin was performed in 35 patients.
Cefazolin allergy was confirmed in 2 of 24 patients allergic to multiple B-beta lactam antibiotics including penicillin. Cefazolin
allergy was confirmed in only 1 of 11 patients who reported suspected allergies to this drug.

AMC: Amoxicillin-clavulanate, CRO:Ceftriaxone, CMX: Cefuroxime, DPT: Drug provocation test, STs: Skin tests

Table 2. Comparison of the clinical features of the patients allergic-and tolerant to cefazolin

Age, median (IQR) years

Gender-male

Time between a confirmed B-lactam or suspected cefazolin allergy and diagnostic

work-up for cefazolin, median (IQR) months

Confirmed allergy with more than one B-lactam group, including penicillin

Cefazolin allergic work-up indication

Group 1 (suspected with cefazolin allergy)

Group 2 (confirmed with B-lactam allergy except cefazolin)

Clinical presentation of B-lactam allergy

Anaphylaxis

*Fisher exact test was applied.

IQR: Interquartile range
Since cefazolin is a B-lactam group antibiotic, its use in patients
with confirmed f-lactam allergy may cause the risk of cross-
reactions. The safety of cefazolin usage in patients with B-lactam
allergy is related to the B-lactam sensitivity pattern. If there is
sensitization to common structures, such as B-lactam core, it

should be avoided (5,18).

Sensitization patterns of the patients with cefazolin are presented
in tree forms; cross-reactivity with penicillin, selective reactivity
to cefazolin or cross-reactivity with another cephalosporin
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Allergicn=3 (8.5) Tolerant n=32 (91.5) p

12 (12.5-14) 9 (5-13.5) 0.140
2 (66.7) 17 (53.1) 0.603*
26 (13.5-34) 12 (9-24) 0.714
2 (66.7) 1(3.1) 0.015*
1(33.3) 10 (31.3)
1*
2 (66.7) 22 (68.8)
3 (100) 7 (21.9) 0.018*

(ceftazole) (5,13,18). Cefazolin, which is the most common
cephalosporin to cause anaphylaxis in some countries, has unique
R, and R, side-chain groups and does not appear to cross-react
with other cephalosporins except ceftazole, a first-generation
agent that is only available in some countries. Several studies
suggest that skin test positive patients with past immediate
reactions to cefazolin often tolerate most of the cephalosporins
and other B-lactams (2,13,14,19). In our study, two of the
patients with confirmed multiple f-lactam allergy were sensitive
to cefazolin. Although the number of our patients with sensitivity
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sensitization
pattern
B-lactam
Side chain

core
B-lactam

Possible
core

Confirmed
B-lactam*
CRO +
meropenem,
AMP
CXM+AMC
No
confirmed
beta-
lactams

Cefazolin
NP
NP
NP

DPT results

AM/
PV amc
NP NP
NP

Carbapenems

STs
Meropenem
STs

+5

NP

NP

cephalosporins

Other
CRO +
CMX+
NP

Cephalosporins STs

Drug skin tests results
PG AMP/AM Cefazolin

Penicillins STs

Time
elapsed,
months
26

Table 3. Clinical characteristics of patients with confirmed cefazolin allergy
42

Clinical
presentation

A

AMC-AMP-s,
CMX,

meropenem
Patient with suspected cefazolin allergy

Culprit drug
CRO,
Cefazolin

&gender
12-F
16-M
13-F

Age
A: Anaphylaxis , AM:Amoxicillin, AMC: Amoxicillin-clavulanic, AMP - S: Ampicillin-sulbactam, CRO: Ceftriaxone , CXM: Cefuroxime, DPT: Drug provocation test, F: Female, M: male , NP: Not performed, PG : Penicillin

Patient with confirmed B-lactam allergy, other than cefazolin
G, PV: Penicillin V, STs:Skin tests

Patient
number

to cefazolin was low, this finding implied that multiple $-lactam
allergy might be a risk factor for cefazolin allergy. Based on the
fact that B-lactam allergy is the most common drug allergy in
children, (4) the risk of cross-reactions with other (3-lactams may
raise concerns for cefazolin use (5,20-22). Of our two patients
with cefazolin allergy; patient no 1 was found to be sensitive to
ceftriaxone and meropenem, and patient no 2 to cefuroxime
and amoxicillin-clavulanate. This findings together with the
presence of penicillin allergy in those children confirmed that the
sensitivity of our two patients was to the f-lactam core. On the
other hand, all children with confirmed allergy to a 3-lactam were
tolerant to cefazolin. This could be explained by the sensitivity
to the side chains. Similarly, we believed that patient no 3 was
sensitive to cefazolin side chains, because he had sensitivity only
to cefazolin in the skin test with negative results for penicillin
allergy evaluation. The B-lactam sensitivity pattern is directly
related to the habit of prescribing a drug in the population (23).
In B-lactams frequently used such as amoxicillin-clavulanic acid
and cefuroxime or ceftriaxone, sensitivity to the side chains is
mostly found (5,23,24). Our results seem to be consistent with
the literature for these drugs.

Considering that history of drug reactions are mostly not true
and it may disappear over the time even if it is real, (25) it is not
appropriate for these patients to avoid cefazolin, which is the
first choice especially in surgical prophylaxis. Avoiding this agent
and using alternative drugs such as vancomycin or clindamycin
is important in terms of increased resistant bacteria in surgical
infections (5-8). It is indisputable that this practice mentioned
above may cause health and economic problems.

There are some difficulties in confirming the diagnosis of a
patient with suspected cefazolin allergy in determining the
sensitivity pattern. We could not use benzylpenicilloyl octa-L-
lysine and penicillin G at the same time (26). In addition, there
are no commercially available reagents for cephalosporin skin
tests and therefore tests are usually done with parenteral form
of the culprit cephalosporin (12,18,19,24,27). We thought that
we overcame the difficulties encountered in diagnosing cefazolin
allergy by including only patients with immediate type reaction
in our study and by performing a provocation test with cefazolin
in all patients with negative skin test results.

Conclusion

In conclusion, our findings showed that patients with confirmed
allergy to a PB-lactam antibiotic can usually tolerate cefazolin.
Children with sensitivity to multiple B-lactam antibiotics and
penicillin are expected to be allergic to cefazolin due to sensitivity
to B-lactam core. A detailed history and comprehensive allergic
assessment are essential to decide on the use of cefazolin.
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Nursing and Care Practice Strategies in the Coronavirus
Disease-2019 (COVID-19) Pandemic
Yeni Koronavirlis Hastaligi-2019 (COVID-19) Salgininda Hemsirelik ve Bakim

Uygulama Stratejileri
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ABSTRACT

The coronavirus disease-2019 (COVID-19) is a highly contagious
disease, which has human-to-human transmission through droplet
and contact. It commonly manifests with fever, dry cough, myalgia,
and dyspnoea; the severity of this disease may range from mild
to severe or critical. Currently, there is no definitive treatment or
vaccine for COVID-19. The only evidence-based management of
the disease is isolation and supportive care. Therefore, nurses play
an important role in the management of the disease. This evidence-
based, comprehensive literature review describes the importance of
initial assessment, triage, sample collection, patient care with mild
to moderate symptoms, critical patient care, and nursing practices
in patient management during the COVID-19 pandemic.

Keywords: Coronavirus, nurse, prevention

Introduction

The coronavirus disease-2019 (COVID-19), which first appeared
in Wuhan, China in December 2019, was a virus that spread
rapidly all over the world, causing severe acute respiratory
syndrome and pneumonia (1).

With the spread of the COVID 19 in the world and the start of
the pandemic process, some changes had to be made in health
services in many parts of the world. Postponing surgeries, closing
outpatient clinics, reducing daily surgeries and emergency services

oz

Yeni koronaviriis hastaligi-2019 (COVID-19), damlacik ve temas
yoluyla insandan insana bulasan oldukea bulasici bir hastalikeir.
Genellikle ates, kuru dksiiriik, kas agrisi ve dispne seklinde kendini
gosteren, hafif, siddetli veya kritik olarak tanimlanan bir hastalikur.
Halen COVID-19 igin kesin bir tedavi veya asi bulunamamustir.
Hastaligin kanita dayali tek yonetim sekli izolasyon ve destekleyici
bakimdir. Bu nedenle hastaligin yonetiminde hemsirelerin biiyiik
bir rolii vardir. Bu kanita dayali, kapsamli literatiir incelemesi;
COVID-19 pandemisinde hasta yonetiminde ilk degerlendirme,
triyaj, 6rnek toplama, hafif - orta siddette semptomlart olan hasta
bakimi, kritik hasta bakimi ve hemsirelik uygulamalarinin 6nemini
anlatmaktadir.

Anahtar Sézciikler: Koronaviriis, hemsire, korunma

can be counted among the examples to be given. This process
was very difficult for health professionals due to high risks arising
from the working environment and tragically loses of lives. An
issue that changes the perspective in healthcare practices and that
we have to pay more attention to is the risks of COVID-19 care
and the tragic death of healthcare professionals (2).

The purpose of this review is to provide information about nursing
and care practice strategies within the scope of COVID-19 due to
the increasing need for the care role, which is the main purpose of
nursing, in a short time during the pandemic.
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Nurses During the Pandemic

A multidisciplinary approach is needed in the prevention,
control and protection of the pandemic. Nurses working in
hospitals designated within the scope of the pandemic play a
critical role in the control of COVID-19 (2). The workload of
nurses providing care to patients with COVID-19, their families
and the community is quite high, and it reaches the upper limit.
Nurses serve at the forefront, taking great responsibility in care
of patients with COVID-19 that require hospitalization. Nurses
who spend a long time with the patients need care practices more
than ever in this process (3-5).

The COVID-19 carries a high risk for nurses. Because
asymptomatic progression of the disease increases the risk of
transmission in some patients. In particular, virulence depends
on the severity and degree of infection in the patient. In the
literature on the subject, it is emphasized that the daily working
hours exceeding 10 hours due to the large number of patients and
the low number of health personnel are the reasons for the high
incidence of infection in healthcare professionals. In addition,
extreme fatigue and stress increase the sensitivity to COVID-19
by causing weakness in immune system (5,6).

As the infection spreads rapidly, there is difficulty in accessing
personal protective equipment, so the rate of infection spread
among healthcare professionals is increasing. Thus, the rate of
transmission of infection between visitors, staff and patients
increases. All personnel in the department will have to stay in
quarantine for 14 days in case of contamination in any healthcare

professional (5,6).

In order to prevent transmission from the patient to the
healthcare professionals, necessary precautions should be taken,
covering the entire process from the patient’s admission to
the hospital until discharge. The team involved in the care of
patients with COVID-19 should consist of nurses experienced in
patient care. Inexperienced nurses must work under the guidance
of this group and there must be a leader coordinating the team.
When the COVID-19 pandemic first appeared, it was important
to share the duties among nurses, to ensure employee safety, and
therefore to ensure the sustainability of health services (5).

Nurses, one of the most reliable health professional groups, play
a key role in providing the necessary education on the prevention
of diseases and reducing the spread of false information. It is
among the duties of nurses to be aware of the symptoms of the
disease, to provide and maintain infection control measures, and
to provide the best care to the patient and their relatives. For this
reason, the COVID-19 pandemic is a period in which nurses use
their consultancy and educator roles at the highest level (3,7).

Points that the healthcare professional should pay attention to
during the COVID-19 pandemic (8):

* Triage protocols should be established for acute respiratory
tract infection symptoms at first admission.

* Hospital entry points should be restricted.

In hospital applications, individuals should be given a face
mask and should be told to wear it constantly.

A quick anamnesis should be taken from the patients.

Patients with suspected COVID-19 should be isolated quickly
and safely.

The healthcare team must use protective equipment.

They should wash their hands with soap and water or alcohol-
based hand washing products.

While coughing and sneezing, the mouth must be covered

with a handkerchief.
Touching the face with unclean hands should be avoided.

Frequently touched objects and surfaces should be cleaned
and disinfected.

Close contact with individuals should be avoided, a distance
of 1.5 m should be left in between

Closed and crowded areas should be avoided.

Protective equipment should be used to minimize the risk of
exposure of healthcare professionals to COVID-19.

Two separate areas should be created for healthcare professionals
to put on and take off their protective equipment.

Protective equipment can only be tolerated for a few hours as
it raises body temperature.

Care providers should notify the competent units when they
have complaints of dry cough, fever, sore throat or come into
contact with individuals diagnosed as having COVID-19.
They should be tested immediately and quarantined for 14
days according to the test result.

Shifts should be arranged for nurses to rest. This arrangement
should be every 2-3 hours for the health personnel who care
for isolated patients.

Hospitals should be designed as intensive care units, including
operating rooms.

All nurses should be trained to work in the intensive care unit.

Nurses should be organized according to their knowledge,
skills and experience, in such a way that they can care from
complex patients to stable patients.

Patient records are very important for both the hospital and
the patient and their relatives. All daily notes should be kept
electronically by physicians and nurses.

Due to the increased stress and panic environment during the
pandemic, the mental and psychosocial health of caregivers is
as important as their physical health.

Avoid contact with patients who are coughing, have high
body temperature and have difficulty in breathing.
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* Avoid sharing objects that come into contact with the mouth.
* Shaking hands should be avoided.

e Standard rules such as hand and respiratory hygiene, safe
waste management and sterilization of equipment should be

followed.

* In order to reduce the workload of nurses, nurse planning
should be done in such a way that one nurse per patient.

Things to do in care and treatment for individuals diagnosed as

having COVID-19 (8-12);

e If the patient’s hemodynamics is good, prone position should
be given. In the literature, it is stated that applying the
prone position for a minimum of 12 hours a day increases
oxygenation and reduces mortality.

e In individuals with severe acute respiratory distress, it is
recommended to keep the individual in the prone position for
12-16 hours in order to maintain mechanical airway patency.

* Vital signs should be followed up at frequent intervals.
e Bilateral lung sounds should be listened to.
e The patient’s pain and consciousness should be evaluated.

e Jtis recommended that patients in the intensive care unit stay
in negative pressure rooms.

e It is recommended that at least 3 specialists (physician and
nurse) be assigned to ensure a safe prone position for each
patient.

e Visitor entry should be prohibited in intensive care units.
However, video calls can be made to ensure communication
between the patient and their relatives. Negative pressure
system must be applied to reduce droplet and aerosol exposure
in patients hospitalized with the diagnosis of COVID-19
in intensive care units. In cases where there is no negative
pressure system, the room doors should be kept closed and
the number of rooms should be increased.

e Patient rooms should be single occupancy, if there is no single
room, a distance of at least 1-1.5 meters should be left between
patient beds.

¢ Every material used for patients should be patient-specific.

¢ Oxygenation of patients should be monitored frequently and
it should be ensured to maintain it within normal limits.

e Itis very important to intubate patients at the right time. For
this reason, the respiratory functions of the patients should be
monitored frequently.

e Non-rebreathing reservoir masks should be used in patients
without dyspnea, and non-invasive respiratory support
systems should be used in patients with dyspnea.

e Heart rhythm and rate, blood pressure and other organ
functions should be monitored continuously by monitoring
sick individuals.
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e Due to the long-term prone positioning, sick individuals
should be followed up frequently against the risk of pressure
injury.

e Fluid therapy should be carefully managed and balanced
solutions should be selected in terms of the risk of dehydration.
Edema must be checked.

¢ Considering comorbidities, especially in elderly patients, is
very important in terms of care planning.

e It is very important to follow the patient’s hourly intake and
output. If there is a urinary catather, it should be taken care of.

e Evaluation of capillary refill rate, body temperature and
perfusion of sick individuals is very important.

e If the patient is not intubated, oral feeding should be
supported, enteral nutrition should be preferred in patients
whose oral intake cannot be maintained.

* Gastrointestinal system functions and aspiration risks of
individuals must be evaluated. Individuals over 65 years of
age who are at risk of aspiration and those with advanced
distension should be supported with parenteral nutrition.

e Patients should be followed up for the risk of developing
coagulopathy. Low molecular weight heparin prophylaxis is
recommended for the prevention of thromboembolism in
individuals in line with the physician’s request.

¢ The patient must be followed up for the development of acute
renal failure.

¢ The patient should be followed up for early signs of sepsis.
* Regular blood gas analysis is very important.

e The entrances to the patient’s room should be reduced as
much as possible.

* Oral care must be applied once every 4 hours.
¢ Aspiration of patient secretions should be ensured.

 All contaminated materials used after care should be disposed
of in the medical waste box and removed from the area.

It is very important to apply individualized care when planning
nursing care for patients with COVID-19.

Conclusion and Recommendations

COVID-19 is a highly contagious viral disease with a high
mortality rate. It is only possible with a qualified individualized
nursing care that individuals hospitalized due to the diagnosis of
COVID-19 are affected by adverse situations as little as possible.
The responsibilities of nurses in this regard are quite high and
of critical importance. For this reason, if the nurses know both
the interventions to be applied for the sick individual and the
necessary measures to protect themselves during the period
from the patient’s admission to the discharge from the hospital,
negative experiences, recovery time and contagiousness can be
reduced.
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ABSTRACT

Community pharmacists, who are among the primary healthcare
service providers, are regarded as the closest and most accessible
healthcare professionals. Unfortunately, patient counseling, one
of the most important pharmacy profession tasks, cannot be
performed in exceptional cases, which can endanger patient safety.
The coronavirus disease-19 (COVID-19) pandemic process we are
facing today is an example of these particular situations in Turkey.
Partial curfews imposed within the scope of COVID-19 pandemic
measures have also increased problems. Therefore, there is a need for
a pharmaceutical care service network that will enable individuals
who do not have access to pharmacies, who are in risk groups, or
whose mobility is restricted due to pandemic or disaster, to reach
their prescribed medicines safely under pharmacist consultancy. In
this regard, establishing a pharmaceutical care service network on
a scientific and systematic basis may solve the current problems,
mostly encountered during the COVID-19 pandemic in Turkey.
Designing a network within the framework of vehicle routing
and assignment problems is important in ensuring patients' rapid
access to prescribed medications and preventing unfair competition
among pharmacies.

Keywords: COVID-19, community pharmacists, telehealth

oz

Birinci basamak saglik hizmeti sunucular: arasinda yer alan eczane
eczacilari, en yakin ve en erisilebilir saglik calisanlari olarak kabul
edilmektedir. Eczacilik mesleginin en 6nemli gérevlerinden biri
olan hasta danismanligi maalesef hasta giivenligini tehlikeye
atabilecek istisnai durumlarda yapilamamaktadir. Bugiin karst
karsiya oldugumuz koronaviriis hastaligi-19 (COVID-19) salgin
siireci, Tiirkiyedeki bu 6zel durumlarin bir 6rnegidir. Koronaviriis
pandemi &nlemleri kapsaminda uygulanan kismi sokaga cikma
yasaklart da karsilagilan bu sorunlart artirmisti. Bu nedenle
eczanclere erisimi olmayan, risk grubunda bulunan, salgin veya afet
nedeniyle hareket kabiliyeti kisitlanan bireylerin receteli ilaglarina
eczact danismanhiginda giivenle ulasmasini saglayacak bir farmasétik
bakim hizmet agina ihtiya¢ duyulmaktadir. Bu bakimdan bilimsel
ve sistematik bir temelde farmasotik bakim hizmet agt kurmak,
Tiirkiye'de 6zellikle COVID-19 salgini sirasinda kargilagilan giincel
sorunlari ¢ozebilir. Arag rotalama ve atama problemleri cercevesinde
bir ag tasarlamak, hastalarin regeteli ilaglara hizl erisimini saglamak
ve eczaneler arasinda haksiz rekabeti 6nlemek acisindan 6nem arz
etmektedir.
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Introduction

Pharmacists, who are primary health care providers, are regarded
as the closest and most accessible healthcare professionals all
around the world. In terms of public health, especially community
pharmacists, hospital pharmacists, and clinical pharmacists come
to the fore. There are different pharmacy specialties in many
different countries, such as clinical pharmacy, family pharmacy,
intensive care pharmacy, home care pharmacy, and disaster
pharmacy. Among these specialties, family pharmacy and home
care pharmacy gain more importance in terms of continuous and
controlled follow-up of patients’ drug treatment processes.

In the literature, many studies are revealing the pharmacist’s
necessity to provide drug consultancy service. Triller et al. (1)
found that the home care pharmacy program positively affected
patient outcomes. Walus and Woloschuk (2) conducted a pilot
application in an ongoing home care practice that included
home visits, training, information transmits via telephone,
and recording patient data in a database. As a result of a survey
conducted with pharmacists participating in this practice, several
non-negligible pharmacists need to be observed. Pharmacists are
included in the ongoing practice through a private insurance
company. It was stated that it would be beneficial for pharmacists
to expand and maintain this practice. Dilks et al. (3) revealed
that the provision of pharmacy services at home increased patient
safety, especially for the elderly, improves patients’ quality of life,
and reduced health expenditures. In addition to home health
care services, telepharmacy applications, which are legally carried
out in many countries as a product of constantly developing
technologies, also come to the fore in pharmacist-patient
counseling. Poudel and Nissen (4) stated that telepharmacy
practices carried out within the legal rules framework would
contribute to the management of drug treatment processes and
access to drug and drug information for patients who could not
access pharmacist counseling due to geological or demographic
constraints. The fact that the United States e-commerce company
Amazon, which has attracted considerable attention and
discussed recently, has started to offer online pharmacy services
in the USA, is an important example that should be addressed in
terms of telepharmacy services. Especially during the COVID-19
pandemic, it is seen that telepharmacy services have increased
in many countries. Margusino-Framindn et al. (5) stated in the
study they conducted in Spain that the telepharmacy services
offered during the COVID-19 pandemic would optimize clinical
outcomes and reduce transmission risk. Tortajada-Goitia et al.
(6) applied a questionnaire to pharmacists to evaluate hospital
pharmacies’ telepharmacy services during the COVID-19
pandemic in Spain. They found that the telepharmacy services
provided the continuity of many patients’ health care in this
process (6). Ibrahim et al. (7) put forth that telepharmacy
increased the rate of patients’ access to pharmaceutical care
services and reduced the likelihood of drug-related side effects
during the COVID-19 pandemic in the United Arab Emirates.

The World Health Organization also sees digital health solutions
as one of the most promising approaches to the COVID-19
pandemic; such as mobile applications used for contact tracing

to monitor the outbreak and used to deliver and gather instant
information or online tools to provide medical consultancy
(8). Besides, the International Pharmaceutical Federation (FIP)
has published a “Call to Action” on 16.04.2020 to support
pharmacists and pharmacy workers who are at the frontline of
the fight against coronavirus/ COVID-19. In this call, the points
where pharmacists can play an active role in the management
of the pandemic process have been put forward such as: (i)
Providing logistical and financial support for home delivery of
medicines and medical devices by pharmacists, especially to high-
risk groups, such as older adults, patients with non-communicable
diseases and patients with immunocompromising conditions
(congenital or acquired), who have been advised to stay at home.
This can be done in partnership with postal services or with other
logistical parmers. (ii) Allowing pharmacists and pharmacy staff
to conduct routine pharmacy tasks remotely as necessary, including
through telepharmacy consultations (9).

Turkey at a Glance

When home care pharmacy services or telepharmacy services
are evaluated in Turkey, it can be seen that there is a gap. In
Turkey, homecare health services are provided by the Turkish
Ministry of Health since 2005. The medicines required for
the patient during the delivery of home healthcare services are
covered by the service unit; however, pharmacists have not been
included in these units (10). During the regular home visits,
medications were prescribed to the patients benefiting from this
service between 2012 and 2017 by 213,336 specialist physicians.
However, the prescriptions were either delivered to the patients
via their relatives or their neighbors who collected them through
local pharmacies or home care service workers. Since these
prescribed medicines could not be delivered directly from the
pharmacist, patients used their medicines without a primary
pharmacist consultation.

Many studies conducting in Turkey on home care services
have discussed the drug-related problems that arise during the
provision of these services. Aslan et al. (11) stated that problems
such as complications due to misuse of medicines might occur
during home healthcare services. Yenigeri conducted a study with
255 volunteers over 65 years old who registered for home care
services. It was found that the rate of polypharmacy in patients
was 48.6%, and 53.4% had at least one inappropriate drug use.
It was also revealed that the frequency of drug side effects and
inappropriate drug use increased due to polypharmacy (12).
Similarly, Sargin (13) conducted a study with 317 patients over
65 years old who registered for home care services. As a result,
polypharmacy was detected in 54.9% of the participants, and
49.5% had at least one inappropriate drug use. Besides, the study
showed that the prevalence of inappropriate drug use increased
with polypharmacy (13).

In the light of this information, it is seen that drug-related
problems are experienced in-home healthcare services in our
country, and the role of pharmacists in this regard has started to
attract attention. In extraordinary situations such as pandemic,
natural disasters whereby patients have difficulty for accessing to
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their medicines, these problems draw even more attention and
the pharmaceutical care need arises (14).

As it is known, pharmacists play an active role in both drug and
vaccine development studies and the protection of public health.
Due to the legislation on pharmaceutical in Turkey, pharmacists
should also take an active role in drug procurement processes
in extraordinary situations and crisis periods (15). COVID-19
cases are gradually increasing in Turkey. In line with the Turkish
Republic, Ministry of Health’s data, the number of patients
diagnosed with the COVID-19 in the country as of February
13, 2021, was 2,579,896 (16). This frame has made community
pharmacies one of the health institutions with the highest
patient traffic during the pandemic period. Not only meeting
the prescriptions of patients diagnosed with COVID-19, but
also the increase in demand for immune-boosting products,
vitamins, personal protective equipment, and hygiene products
significantly increased the demand for pharmacist consultancy

(17).
Partial curfews imposed within the scope of COVID-19 pandemic

measures have also caused problems in individuals’ access to
drugs and pharmacist counseling. Also, due to the quarantine
process that COVID-19-positive patients must comply with,
drug use cannot be provided under pharmacist consultation
during their home treatment process. Along with lack of proper
consultancy, high treatment doses of drugs used in COVID-19-
positive patients according to diagnostic treatment guidelines,
reduce patient compliance. For example, Favipiravir (only 200
mg tablet form markedly available in Turkey) should be used as
2x1,600 mg: 8 tablets in the morning and 8 tablets in the evening
for the loading dose for the first 2 days, followed by 2x600 mg
as a maintenance dose (3 tablets in the morning and 3 tablets
in the evening) (18). Unfortunately, most of the patients who
receive treatment at home do not want to use this drug, which
requires high doses, due to incorrect/inadequate information.
This situation negatively affects the patient’s compliance with
the treatment, aggravates the clinical picture of the disease, and
increases hospital re-/admissions and hospitalization rates. In this
context, it is predicted that a system where direct pharmacist-
patient communication is provided will be beneficial.

When the subject is handled from a different perspective,
pharmacy visits of COVID-19 positive patients make community
pharmacies areas with a high risk of contamination. It should
also be noted that the first healthcare provider who died in our
country due to COVID-19 was also a community pharmacist
(Pharm. Thsan Giray). It was also known that there were 51
pharmacists and 19 pharmacy employees who died as of May 10,
2021, due to COVID-19 (16). Unfortunately, many pharmacists
and pharmacy workers continue to get infected by COVID-19.

The filiation technique is used in Turkey to screen the chain
of contacts in COVID-19. Patients who are tested positive for
COVID-19 and their close contacts are visited by filiation teams
consisting of three members (physician, health professional, and
assistant personnel) appointed by the Turkish Ministry of Health
(16). These teams give the first prescriptions of these patients
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created by the patient’s family physician to them at their home.
However, since all of these groups do not include pharmacists,
these quarantined patients have problems in the follow-up of
their medication therapy and access to medicines.

According to the pharmaceutical legislation in Turkey, FIP’s
COVID-19  practice
implementation focused on the delivery of medicines to the
patient residences, is not legal. However, it is a known fact
that home delivery of medicine and over the counter products,
is an uncontrolled issue during this pandemic period (9,19).
Illegal pharmaceutical couriers who are not even a healthcare

aforementioned advice, related to

professional or who do not work in the health sector draw
attention at this point. Inevitably, the delivery of drugs to
patients by such couriers who have no expertise in drugs, will
negatively affect patients’ treatment process. Additionally, with
the circular issued during the COVID-19 pandemic period, the
Vefa Coordination Group was established under government
control to meet citizens’ basic needs who were not able to go out
due to various reasons such as an ongoing lockdown or heath
related issues and did not have anyone to meet their needs (16).
Obviously, this practice allows that specified group of patients
to have access to their medical needs in terms of medications,
over-the-counter products etc. Still, the fact that pharmacist
consultancy cannot be obtained in this practice also paves the
way for the negativities due to incorrect/non-rational use of
drugs. Another shortcoming in the current operation is that
there is unfair competition among pharmacies, as there is no
systematic appointment and distribution strategy for pharmacies
where needs are met.

Proposed Approach; Establishment of a Pharmaceutical Care
Service Network

During the COVID-19 pandemic process, the Turkish
Ministry of Health has put into a telehealth service project
that includes medical consultations, clinical diagnosis, and
health service delivery. Within the scope of the project, which
has started to be piloted in five cities, people who should be
in quarantine can make an appointment through the Central
Physician Appointment System, talk to physicians by online
communication tools such as video conference, and receive their
prescriptions via SMS. This system emphasized the importance
of digital applications during extraordinary situations such as the
pandemic period (16). Therefore, in parallel with this running
project, it is thought that with an integrated system approach
comprising the teleconsultation services by pharmacists, patient
safety can be ensured by both the safe access of the patients to the
medicines and the continuous patient counseling. Also, Aysu and
Rabus (20) emphasized the importance of such systems in the
COVID-19 pandemic for the sustainability of pharmaceutical

care.

In this regard, establishing a pharmaceutical care service network
on a scientific and systematic basis may be a solution for the
current problems, mostly encountered during the COVID-19
pandemic in Turkey. Designing a network within the framework
of vehicle routing and assignment problems is important in
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ensuring rapid access of patients to prescribed medications and
preventing unfair competition among pharmacies. Providing
such a holistic system that facilitates the access of individuals to
their prescription medicines under pharmacist consultancy offers
solutions from various perspectives including minimizing the
drug-related problems that can be encountered at home health
care services, increasing success of drug treatment and patient
compliance, and reducing the health expenses of patients caused
by non-rational use of drugs.

By integrating such a holistic approach to the healthcare
system, pharmaceutical care services can reach to patients in
extraordinary situations such as pandemics or natural disasters
and in particular rural areas that cannot make any personal
contact with a pharmacist directly. Thus, pharmaceutical care
services’ sustainability will be ensured under all conditions. From
a different perspective, implementing such a system, especially in
delivering pharmaceutical services in developing countries will also
help achieve some of the FIP Development Goals to transform
global pharmacy such as Goal 18: Access to medicines, devices &
services, Goal 19: Patient safety, and Goal 20: Digital health (21).

The study’s main purpose is to evaluate the problems experienced
in accessing drugs in Turkey, especially during the COVID-19
pandemic process, and offering a solution. With this study, the need
for online, legal, and reliable pharmacy systems to provide solutions
to the problems experienced by individuals in accessing their
prescribed medicines in such extraordinary conditions is put forth.

The authors also want to emphasize that they have started
a project on this subject with a specialized working group
within the scope of digital health applications. Therefore, the
information presented in this study is one of the milestones of
the relevant project.
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Radiological Appearences of Benign Soft-tissue Tumors of
the Hand and Wrist with Special Emphasis on MRI
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ABSTRACT

Tumoral and pseudotumoral lesions of the hand and wrist are
commonly encountered in routine clinical practice. Although
most of them are benign, radiological differential diagnosis of these
lesions is difficult, because of their nonspecific imaging findings,
except ganglia, localized type of tenosynovial giant cell tumors
and lipomas. Digital radiography, computed tomography, and
ultrasound may be useful in identification of the lesions in the wrist
and hand, but magnetic resonance imaging with superior contrast
and spatial resolution is the most important imaging modality.

Keywords: MRI, hand, tumor, wrist, benign, lipoma, fibroma

Introduction

Tumoral and pseudotumoral lesions of the hand and wrist
originating from various kinds of tissues such as bone,
cartilage, tendon-tendon sheath, synovium, muscle, nerve and
connective tissue are commonly seen in routine clinical practice.
The World Health Organization classification for soft-tissue
tumors is a commonly used classification system and provides
uniformity for the reporting and treatment of different tumors
and tumor-like lesions (1) (Table 1). Soft-tissue lesions of
the hand and wrist range from non-neoplastic-inflammatory

oz

El ve el bileginin tiimoral ve psédotiiméral lezyonlarina rutin
klinik uygulamada siklikla rastlanir. Cogu iyi huylu olmasina
ragmen, gangliyonlar, lokalize tenosinoviyal dev hiicreli tiimérler
ve lipomlar diginda &zgiin olmayan goriintileme bulgular:
nedeniyle bu lezyonlarin radyolojik ayirici tanisi zordur. El bilegi
ve eldeki lezyonlarin tanimlanmasinda dijital radyografi, bilgisayarl
tomografi ve ultrason yararli olabilir, ancak iistiin kontrast ve
uzaysal ¢oziiniirlie sahip manyetik rezonans goriintiileme en
énemli goriintiileme yontemidir.

Anahtar Sézciikler: MRG, el, tiimér, el bilegi, benign, lipom,
fibrom

conditions to benign and malignant tumors. Most of them are
benign and usually present with painless lumps and nodules
(2). Except lesions with specific imaging findings (e.g. ganglia,
localized type of tenosynovial giant cell tumors and lipomas),
radiological features of these tumoral lesions frequently do not
allow clinicians for a definitive diagnosis (3-5). Therefore, hand
surgeons often prefer excision of the lesion before reaching
an exact radiological and pathological diagnosis, because of
patient’s cosmetic worries and functional loss. To reduce the

list of the differential diagnoses, thorough clinical examination,
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taking a good anamnesis, location of the lesion, and associated
systemic diseases such as rheumatologic disorders are important
(6,7). X-ray and computed tomography (CT) are helpful in
demonstrating calcifications within the lesion and evaluating
the bony structures. Cystic nature of the lesion can be
determined with a high-frequency transducer ultrasound (US).
Internal vascularization of the lesion may be demonstrated with
color Doppler imaging (8). Magnetic resonance imaging (MRI)
with its superior contrast and spatial resolution should be the
preferred imaging method in diagnosis and characterization of
hand and wrist mass lesions. MRI can accurately determine the
signal characteristics of the lesions that reflect the underlying
pathological structure of the mass. MRI also determines the
enhancement patterns of the lesion and accurate localization
related to surrounding anatomical structures (2-6,9-14). In
this pictorial review, the radiologic, especially MRI, findings
of common and unusual hand and wrist soft-tissue lesions will
be illustrated and a systematic MR-based approach for the
work-up of these lesions and distinctive MRI features that help
clinicians in differential diagnosis will be discussed.

Benign Soft-tissue Mass Lesions of the Hand and Wrist
Ganglion Cyst

Ganglion cysts are non-malignant cystic lesions that arise in
relation with joints or ligaments. The most common palpable
painless lumps located in the hand and wrist area are ganglia (15).
Histopathologically, ganglion cysts consist of a thin fibrous tissue
capsule with no real synovial overlaying, and include mucinous
substance filled with gelatinous fluid. Previous trauma, mucosal
degeneration and synovial herniation are possible reasons which
result in ganglion cyst formation, although exact etiology of ganglion
cyst is unclear. Characteristically, they are adjacent to the underlying
joint capsule, tendon sheath or bursae. They tend to arise in young
females. They mostly occur in dorsal aspect of the wrist where they
generally originate from the scapholunate joint or ligament. Lesser
specific regions comprise volar aspect of the wrist where they emerge
from the radio-scaphoid or scaphotrapezial joint. In the fingers, the
most frequent site for ganglia is third and fourth fingers where they
arise from metacarpophalangeal joints and distal interphalangeal
joints (2). On US and color Doppler US, ganglion cysts typically
present as anechoic and avascular noncompressible cystic lesions

Table 1. WHO classification of soft-tissue tumors

Tumor type Tumor Patient age Anatomic location

Subcutaenous; intramuscular;

Adipocytic intermuscular

Lipoma Adulthood (5t-7th decades)

Nodular fasciitis: deep subcutaneous
region or in the fascia

Nodular fasciitis, myositis
ossificans, fibroma of tendon
sheath

Young adulthood (3t-5t

Fibroblastic/myofibroblastic i)

Fibroma of tendon sheath: Tendon sheath

Giant cell tumor of the

Fibrohistiocytic tendon sheath

Adulthood (4t"-6" decades) Tendon sheaths

Angioleiomyoma (vascular

Smooth muscle .
leiomyoma)

Adulthood (4%-7t decades) Subcutanous; tunica media of the veins

Young adulthood (3t-5t

Skeletal muscle decades)

Rhabdomyoma Head and neck region

Tip of fingers; neuromyoarterial

Glomus tumor
apparatus

Pericytic (perivascular) Adulthood (4t-5th decades

Hemangioma, epitheloid
hemangioma, angiomatosis,
lymphangioma

Subcutanous; striated muscle;

Childhood multicompartmental

Vascular

Juxtacortical chondromas: Periosteum of

Juxtacortical chondromas, !

soft-tissue chondromas

Adolescent, young

Chomiir eEseae adulthood (2%-4% decades

Soft-tissue chondromas: Origin unknown

Lesions not included in the WHO classiFication of soft-tissue tumors

Lesion type Lesion Patient age Anatomic location
Ganglion cyst, hematoma, : .
seroma, abscess, epidermal \f/?)r;?:r?n RN Ganglion cyst: Adjacent to joint capsule,
Tumorlike inclusion cyst, Foreign body "y T " tendon sheath, bursae
granuloma, anomalous piaerma’ INCUSION &¥SE Epidermal inclusion cyst: Subcutaneous
—— 4th-6th decades
Peripheric nerve
EEa sheath tumor (PNST): Adulthood (3t-5% decades) Extending along nerves (superficial or

schwannoma (neurilemoma),
neurofibroma, perineurioma

deep)
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(7). Floating internal echoes and internal septations may be present
within the lesions. MRI displays a well-circumscribed unilocular
or multilocular masses of fluid signal adjacent to a joint or tendon
sheath. Although the signal of the lesions may be variable depending
on the quantity of proteinaceous substance and presence of
hemorrhage. On contrast-enhanced T1-weighted sequences, slight
enhancement of the thin wall and septa may be observed. But there
is commonly no enhancement of the interior contents of the cyst
unless there is rupture (7,16) (Figure 1). The absence of pericapsular
soft tissue contrast enhancement is a clue for differential diagnosis
of a ruptured ganglion cyst from other solid soft-tissue lesions (7).
A thin pedicle from ganglion cyst to adjacent joint or tendon sheath
is often present.

Epidermal Inclusion Cyst

Epidermal inclusion cysts (EICs) are the most encountered
type of cutaneous lesions representing with well-encapsulated
mobile painless nodules. Congenital misplacement of residual
ectodermal tissues, obstruction of the pilosebaceous unit by
adjacent inflammation or tumor, human papilloma virus
infection, and traumatic or surgical implantation of epithelial
components into the dermis are proposed mechanisms for
epidermal inclusion cyst formation (17). There is a mild male
predominance, and middle -aged adult population is affected
mostly. Because hands are particular body regions with increased
risk of penetrating injuries, EICs commonly occur in the hands
(11). There are imaging features of EICs related to the cyst
maturation and cyst content composed of keratin and cholesterol.
US and color Doppler US show well-circumscribed heterogenous
mildly echogenic avascular mass lesions. On MRI, EICs appear
hyperintense on both T1-weighted and T2-weighted images

secondary to high lipid concentration (Figure 2) (12). Small low-
signal foci on T2-weighted sequences may be present secondary
to existence of internal keratin debris and microcalcifications.
DPeripheral thin rim enhancement can be observed on post-
contrast T1-weighted images. Absence of central enhancement
on postcontrast T1-weighted images is the characteristic MRI
finding of non-complicated EICs (12). Ruptured EICs may
simulate inflammatory or neoplastic lesions with thick and
irregular peripheral rim enhancement and surrounding soft-tissue
edema (18).

Giant Cell Tumor of the Tendon Sheath

Giant cell tumors of tendon sheath (GCTTS) or localized
type tenosynovial giant cell tumors are benign and slow-
growing masses of unknown etiology arising from tendon
sheaths. They are the most common solid lesion arising from
soft-tissues in the hand (10). They frequently present between
4" and 6" decades with a slight female dominance. The
volar aspects of first three fingers are frequently affected and
much less commonly the wrist is affected. Flexor tendons are
affected twice as often as extensors (13). On plain radiography,
osseous abnormalities accompany the lesion approximately
in 20% of patients. The most common osseous abnormality
is extrinsic cortical erosion with scalloping. Calcifications and
periosteal reaction are rarely seen (19). GCTTSs present as
multilobulated hypoechoic solid masses on US examination.
During dynamic US examination, they do not move with the
adjacent tendon when the affected digit is flexed or extended
(20). On color Doppler US, increased blood flow is commonly
seen (21). MRI is more reliable and GCTTS characteristically
present as well-defined lesions adjacent to or surrounding

Figure 1. Ganglion cyst in a 12-year-old female presenting with slowly growing painless hand lump. (a) Sagittal fat saturated
PDW sequence demonstrates a smooth, well circumscribed lesion with homogeneous low signal adjacent to lunate bone. (b)
The lesion is hypointense on axial T1w sequence. (c) After contrast administration, faint rim enhancement is seen with no

internal enhancement
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a tendon. On T1-weighted sequences, the mass is generally
hypointense, and nearly isointense compared to skeletal muscle.
Hemosiderin deposition caused by chronic hemorrhage results
in prominent hypointensity on T2-weighted sequences (2). On
gradient echo sequences blooming artifacts may be present. The
pathognomonic finding of GCTTSs on MRI is marked low
signal intensity on T2-weighted images and blooming artifact
caused by hemosiderin deposition. GCTTSs commonly show
hyperintensity on STIR images (10). Existence of abundant
proliferative capillaries within the collagenous stroma is the
cause of vivid enhancement in GCTTSs (Figure 3) (11).

Figure 2. a-c. Epidermal inclusion cyst in a 45-year-old
male presenting with a lump over the third proximal
interphalangeal joint. Axial PD-weighted fat-saturated
(a) MR image demonstrates a smooth, well-demarcated
subcutaneous hyperintense lesion. Axial precontrast
(b) and postcontrast (c) T1-weighted MR images
demonstrate a mildly hyperintense mass lesion due to
high lipid content with no contrast enhancement

MR: Magnetic resonance, PD: Proton-density
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Fibroma of the Tendon Sheath

Fibromas of the tendon sheaths (FTS) are rare lesions of the
tendon sheath and consist of fibroblasts within a dense fibrous
stroma. They generally manifest as firm, painless, slow- growing
masses, and preferentially located in the hand and wrist area (22).
They frequently present in 3-5" decades and are seen three
times more common in males (23). FTS are usually well-defined
lesions and have low signal on all MRI sequences secondary
to presence of abundant fibrous tissue (2). Due to fibrous
component, they may demonstrate no contrast enhancement or
demonstrate minimal contrast enhancement (Figure 4). However,
signal intensity on T2w sequence and contrast enhancement
may be variable, most probably due to different ratio of fibrous
and cellular tissue. If a fibroma of the tendon sheath presents
as hypointense signal on all MR sequences, it can be confused
with GCTTS. On GRE sequence, GCTTSs usually demonstrate
“blooming artefact” of accentuated low signal intensity, which is
not an expected finding in FTS (2,3).

Leiomyoma

Leiomyomas are solitary, benign, slowly growing tumors
that originate from nonstriated muscle. Leiomyomas are
commonly found in genitourinary system, and gastrointestinal
tract. Locations other than these regions including hand and
wrist region are rare. Soft-tissue leiomyomas can be classified
into three main groups. The most encountered subtype, the
cutaneous leiomyoma, is quite small; therefore it is seldomly
interpreted radiologically. The second form, deep soft tissue
leiomyoma, is located in deep soft tissues of extremities or the
retroperitoneum. The third form, angioleiomyoma, is a rare
benign tumor arising from smooth muscle of the veins (3). They
present as painful subcutaneous nodules in fingers and they
are histopathologically characterized by multiple thick-walled
blood vessels with thickened non-striated muscle coating (24).
On T1- weighted sequences, angioleiomyomas present as well-
demarcated subcutaneous mass lesions hypointense compared to
fat and isointense compared to muscle with homogenous strong
enhancement after intravenous application of contrast medium.
On postcontrast T1-weighted images, a vessel leading up to the
lesion can be observed. On T2-weighted sequences, they present
as heterogenous high signal masses (3) (Figure 5).

Peripheral Nerve Sheath Tumors

Peripheral nerve sheath tumors (PNSTs) are tumors that
originate from nerve sheaths. They can be benign or malignant.
The benign forms are classically classified as schwannomas
fusiform  shaped
masses originate from the schwann cells which envelope the
peripheral nerves and contain cellular and myxoid components.
Schwannomas are encapsulated and localized eccentrically to the

and neurofibromas. Schwannomas are

parent nerve, and surgical resection can mostly be performed. In
contrast, neurofibromas are non-encapsulated tumors consisted
of schwann cells and fibroblasts (25). Neurofibromas are fusiform
shaped masses located centrally within the involved nerve and
tend to separate nerve fibers; therefore surgical excision of the
parent nerve with the tumor is required because neurofibromas
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Figure 3. GCCTS of flexor tendon sheath in a 59-year-old-male presenting with a soft-tissue mass in the fourth finger. A
lobulated hypointense mass is seen enveloping the flexor tendons of the fourth finger on coronal T1-weighted MR image
(a). The mass has heterogenous signal intensity with low signal areas on coronal PD-weighted fat-saturated MR image (b). A
significant homogenous contrast enhancement of the mass is observed on the axial and sagittal fat-saturated T1-weighted
MR image (c,d)

MR: Magnetic resonance, GCCTS: Giant cell tumors of tendon sheath

Figure 4. Fibroma of the tendon sheath in a 49-year-old male presenting with a 8-month history of a lump in the left hand
on the radial part of the first carpal bone. Axial PD fat-saturated MR image (a) shows a hyperintense mass between the
superficial and deep flexor digital tendons. Axial (b) T1-weighted sequence shows a hypointense mass, which is slightly
hyperintense compared to muscle. Fat-saturated, contrast-enhanced, coronal T1-weighted sequence (c) reveals foci of
contrast enhancement at the anterior and posterior part of the lesion

MR: Magnetic resonance, PD: Proton-density
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can not be separated from the nerve fibers. PNSTs are among
the common lesions of the wrist and hand. In the hand and
wrist region, schwannomas originate from deeper and thicker
nerves (especially the ulnar nerve), so they generally arise along
the flexor aspect, while neurofibromas tend to involve smaller
cutaneous nerves (11). PNSTs usually present as slow growing,
painless, solitary small mass lesions (<5 cm). Neurofibromas
usually occur in 3" and 4" decades and schwannomas generally
occur in 4" and 6" decades. PSNTs are rarely associated
with neurofibromatosis. On MRI, signal pattern of PNSTs
is nonspecific. They are isointense or mildly hyperintense
compared to muscle on T'1-weighted sequences and prominently
PNSTs usually

demonstrate significant enhancement following intravenous

hyperintense on T2-weighted sequences.

gadolinium (Figure 6). Sometimes, especially neurofibromas
may show no enhancement (26). Heterogenous enhancement
may be seen in malignant PNSTs and in the presence of cystic
degeneration. “Target sign” with peripheral hyperintense rim
surrounding a hypointense center on T2-weighted sequences
secondary to central fibromatosis surrounded by myxomatous
tissue is more usually observed in neurofibromas, however can
also be occasionally observed in schwannomas (25). Other MRI
findings especially present in larger tumors include; a fusiform
lesion in the characteristic location of the nerve, “string sign”
representing the parent nerve entering and exiting the lesion,
“plit fat sign” due to the rim of fat that encircles the tumor, and
“fascicular sign” secondary to small ring-like components on T2-
weighted sequences corresponding to fascicular fibers inside the

Figure 5. a-c. Angioleiomyoma in a 64-year-old man presenting with a painful mass in the radial aspect of the First
carpometacarpal joint. Coronal T1-weighted image (a) shows a well demarcated hypointense mass which is isointense
compared to muscle. The mass is heterogenous hyperintense on coronal PD fat-saturated image (b). Coronal, contrast-
enhanced, fat-saturated T1-weighted MR image (c) demonstrates strong contrast enhancement

MR: Magnetic resonance

Figure 6. a-c. Schwannoma in a 55-year-old man with a painless mass in the dorsal part of the proximal phalanx of the 5t
finger. Coronal fat-saturated PD-weighted MR image (a) shows a subcutaneous, well demarcated fusiform hyperintense
lesion. The lesion is hypointense on T1-weighted MR image (b). Coronal contrast-enhanced T1-weighted MR image (c) shows

strong contrast enhancement
MR: Magnetic resonance
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tumor (27). Malignant change is very rare in PNSTs. Features
such as large tumor size (>5 c¢m), the presence of peritumoral
edema, infiltrative margins, marked heterogeneity and fast
growth should raise the suspicion of malignancy (26,28).

Hemangiomas and Vascular Malformations

Hemangiomas and vascular malformations are among the
commonest soft-tissue lesions throughout the body. Vascular
malformations are common in the hand. They are located deeply
in the hand, but they are usually located subcutaneously in the
fingers (11). Most lesions represent as isolated lesions, while some
lesions represent as ill-defined infiltrating lesions involving several
anatomic structures. International Society for the Study Vascular
Anomalies (ISSVA) classifies vascular anomalies into two major
groups according to cellular turnover and histopathological
characteristics: benign vascular tumors (hemangiomas) and
vascular malformations. Vascular malformations are not
true neoplastic lesions; in fact, they are errors of vascular
morphogenesis with a normal rate of endothelial turnover.
Vascular malformations are subdivided into low-flow (venous,
lymphatic, capillary, and mixed) and high-flow types (fistula
and arteriovenous malformations) dependent on predominant
histologic component and hemodynamic features (29-31).

On USG, hemangiomas appear as iso/hyperechoic well-defined
solid mass lesions. However, they can show hyperechoic areas
consistent with fatty component. Anechoic vascular channels
can also be present on USG. Phleboliths may be seen as
bright echogenic foci with posterior acoustic shadowing inside
the lesion. On color Doppler US, hypervascularity may be
detected in hemangiomas (8,29). On MRI, hemangiomas
are typically iso to hypointense compared to muscle on T1-
weighted sequences and have high signal intensity on T2-
weighted sequences due to increased fluid content secondary
to slow blood flow in vessels (Figure 7) (32). Larger lesions (>2
cm) appear more heterogenous on all sequences, because they
contain nonvascular components such as fat, smooth muscle,
fibrous tissue, myxoid stroma, hemosiderin, and thrombus.

Fluid-fluid levels may also be observed in larger masses.
Serpentine vascular flow void areas are sometimes present. A
feeding vessel or early draining vessel may also accompany the
lesion. Enhancement on post-contrast series is variable from
mild to heterogeneous, but usually there is strong enhancement
following intravenous gadolinium (33).

Capillary malformation, also called port wine stain, is the most
common form of vascular malformation. A clinical diagnosis
is sufficient in most of the patients; so imaging is rarely
needed. Imaging reveals asymmetric skin thickening with no
associated mass lesion and apparent vascular channels. Slow
flow vascular malformations (lymphatic and venous) are usually
multiseptated and display iso to low signal intensity on T1-
weighted sequences and high signal intensity on T2-weighted
sequences. Venous malformations are composed of enlarged
slow-flowing vascular channels with no solid tissue content.
Venous malformations show delayed enhancement. They are
characterized by phleboliths which results in signal void foci
on all pulse sequences. In lymphatic malformations, multiple
lymphatic fluid included areas with intervening septa are seen
histopathologically. They tend to be more infiltrative than
the venous form. On MRI, lesions with micro or macrocsyts
are present. Microcystic form of lymphatic malformations
show no enhancement but macrocystic form show septated
enhancement after intravenous contrast material is injected
(29). Arteriovenous malformations (AVMs) are vascular lesions
with abnormal linkage between arteries and veins. Central
nidus is present in AVMs whereas there is no central nidus in
arteriovenous fistulae. On MRI, they present as dilated vascular
channels without a soft tissue component. High flow vascular
malformations are characterized by arterial feeders, draining
veins, and arterial or early venous enhancement (29). Phleboliths
may also be present in high flow vascular malformations (34).
Doppler US or MR angiography may be applied to demonstrate
the high flow and evaluate arterial supply and venous drainage

pattern in high flow vascular malformations.

Figure 7. a-c. Hemangioma in a 35-year-old female with a swelling history on the volar part of the hand over the carpal
bones and the carpometacarpal joints. Axial T1-weighted MR image (a) shows a hypointense lesion surrounding the extensor
tendons of the hand. This lesion is hyperintense on coronal fat-saturated T2-weighted MR image (b). Axial, contrast-enhanced,
fat-saturated T1-weighted MR image (c) shows avid and near homogenous contrast enhancement

MR: Magnetic resonance
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Glomus Tumor

Glomus tumors are small hamartomas originating from the
neuromyoarterial apparatus inside the glomus bodies which
are responsible for thermoregulation. Thus, glomus tumors are
mostly present at the finger tip, either in the pulp or under the
fingernail. They account up to 5% of soft tissue tumors of the
hand and characteristically occur in the fourth or fifth decade
of life, equally in both sexes (35). Typical clinical presentation is
finger pain and tenderness exacerbated by temperature changes
and mild trauma. Large lesions located in the nail beds may
be seen as red-blue spots. X-rays demonstrate smooth extrinsic
erosions of dorsal aspect of the fingers if the lesions are large
enough. On MRI, they present as small, smooth-contoured
masses with low or intermediate signal on T1-weighted images
and with homogenously high signal intensity on T2-weighted
images, and show uniform strong enhancement following
intravenous contrast material injection (Figure 8) (10). The
imaging properties of glomus tumors resemble to vascular
tumors, but typical distal location and relatively small size may
help clinicians in differential diagnosis.

Nodular Fasciitis

Nodular fasciitis is a rapidly growing benign reactive fibroblastic
mass thought to be related with trauma. It is commonly located
on volar aspect of hand (36). It usually occurs in young adults.
It is composed of various amount of myxoid, cellular, or fibrous
tissues which result in variable MRI appearance of the lesion
(22). Lesions with high cellularity or myxoid component appear
hypointense or nearly isointense compared to skeletal muscle
on Tl1-weighted sequences and high signal on T2-weighted
sequences. On the contrary, those with high fibrous component
are hypointense on all MRI sequences. Contrast enhancement
is frequently uniform, but it may also be peripheral in lesions
with an extensive extracellular myxoid matrix and central cystic
degeneration (22). Fascial tail sign is an important diagnostic
feature of nodular fasciitis which is characterized by linear
extension of the lesion along the adjacent fascia on MRI (13).
Due to rapid growth pattern and nonspecific MRI findings,
nodular fasciitis may mimic a malignant soft tissue lesion.
Differential diagnoses should include soft tissue sarcoma, fibrous
histiocytoma, peripheral nerve sheath tumor and early stage of
myositis ossificans.

Extraosseous Chondroma

Extraosseous chondromas consist of articular chondromas,
juxtacortical chondromas (also known as periosteal or
parosteal chondroma) and soft tissue chondromas. Nearly all
juxtacortical and soft tissue chondromas occur in the hands and
feet. They are usually located in fingers. Soft tissue chondromas
and juxtacortical chondromas only differ in their anatomical
location (3). Young and middle-aged adults are most frequently
affected. X-rays demonstrate an ovoid or lobulated soft-tissue
mass with sharply demarcated borders. Calcifications occur up
to in 50% of chondromas which may be central or peripherally
located. A surrounding shell of continuous or discontinuous
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bone may also be present on plain films or CT (37). MRI
appearance of chondromas depends on tumor contents and
the grade of matrix calcification. On T'1-weighted images these
tumors are isointense to hypointense compared to skeletal
muscle. On T2-weighted sequences they appear typically
hyperintense due to high fluid content of chondroid matrix.
If calcification is present, hypointense foci can be seen on both
sequences. After intravenous gadolinium administration, septal
or peripheral enhancement is seen similar to enchondromas

(Figure 9) (38).

Figure 8. Glomus tumor in a 35-year- old female with a
painful lump on the tip of the right 5t finger. Axial, PD-
weighted fat-saturated sequence (a) shows a smooth-
well circumscribed subcutaneous lesion of extremely
high signal intensity. Axial T1-weighted sequence (b)
shows intermediate signalintensity lesion. After contrast
administration, intense and homogenous enhancement
is present on axial contrast-enhanced fat-saturated T1-
weighted MR image (c)

MR: Magnetic resonance, PD: Proton-density
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Lipoma

Lipomas are consisted of benign mature adipocytes. In spite of
the fact that lipomas are the most common soft tissue tumors
in the body, they are relatively uncommon in the hand and
wrist region (39,40). When they are located in upper extremity,
they are frequently located in subcutaneous region, however,
may also be located in muscles, bones, and tendons. In hand
and wrist, they typically present as slow-growing painless
masses at the thenar or hypothenar eminence. On US, they
appear usually as homogeneous solid mass lesions with or
without a capsule and are predominantly hyperechoic or
isoechoic compared to surrounding fat tissue. On Doppler
US, they show no vascularity or show minimal vascularity
(8). On MRI, lipomas have the similar MRI signal pattern as
the subcutaneous fat tissue. So, they are seen as encapsulated
masses that are hyperintense on both T1-weighted and T2-
weighted sequences (3). They show homogenous signal loss on
the STIR or fat-saturation sequences. Lipomas usually show
no contrast enhancement after intravenous contrast material
administration. Thin (less than 2 mm) septae and nonfatty
components with low signal intensity on both T1- and T2-
weighted sequences can be seen inside the lesions. Minimal
contrast enhancement of septa may be present. It can be hard
to differentiate benign lipomas from atypical lipomatous
tumor (synonymous with well-differentiated liposarcoma in
the extremities) or liposarcomas. Thick enhancing septations
(>2 mm) or nodules and persistent areas of high signal on
STIR or fat-saturated sequences should raise the suspicion of
liposarcoma (41).

Lesions Associated with Rheumatic Diseases and Metabolic
Disorders

Rheumatoid nodules (RN) are typically encountered in subjects
with severe long-standing rheumatoid arthritis (RA), although,
infrequently, they may be also observed in other autoimmune
disorders including systemic lupus erythematosus, ankylosing
spondylitis, and rheumatic fever. Infrequently, RNs precede the
articular findings of rheumatic disorders. Histopathologically,
RN are composed of chronic inflammatory cells and palisading
fibroblasts with or without central necrosis. They frequently
arise on the dorsal aspect of the hand and fingers inside the
subcutaneous tissue (particularly at sites of compression,
traction, and repetitive microtrauma), however the bursae,
joints, tendons, and ligaments can also be included (12).
RNs are observed approximately in 20% of subjects with
RA. MRI features of RNs are non-specific. On MRI, RNs
present as ill-defined masses inside the subcutaneous tissue
demonstratingalow to intermediate signal intensity on T1-
weighted sequences. The signal intensity of the nodules on T2-
weighted images is variable. Solid nodules appear hypointense,
while cystic lesions appear hyperintense on T2-weighted
sequences (7). Contrast enhancement is also variable. Solid
nodules show intense and homogenous contrast enhancement.
Nodules with cystic components show weak or peripheral
contrast enhancement (Figure 10) (12).

Crystal deposit diseases including gout and pseudogout
dehydrate

deposition disease) may rarely present as focal periarticular soft-

(hydroxyapatite and calcium  pyrophosphate
tissue mass at the hand and wrist region (7). Clinical and imaging
findings of gout and pseudogout are usually specific. Soft-tissue
masses with or without calcifications causing juxtacortical
erosions with overhanging edges may be seen on hand X-rays.
On T1-weighted sequences, gouty tophi and pseudogout tend
to be hypo to isointense. On T2-weighted MR sequences,
related to degree of inflammation and presence of calcification,
they demonstrate heterogenous hypo or hyperintense signal
intensity (3,7). Gouty tophi can show diffuse or peripheral

contrast enhancement.

Figure 9. Juxtacortical chondroma in a 37-year-old
female presenting with a painless mass lesion on the
distal part of the 4™ metacarpal bone, who has described
slow growth over the previous 1 year. Lesion appears
hyperintense due to high fluid content of chondroid
matrix and includes hypointense foci consistent with

calcifications on axial PD-weighted fat-saturated
sequence (3). Axial T1-weighted image (b) shows a
hypointense lobulated heterogenous mass. After
contrast administration, heterogenous enhancement is
observed on axial contrast-enhanced fat-saturated T1-
weighted MR image (c)

MR: Magnetic resonance, PD: Proton-density
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Tumor type

Adipocytic

Fibroblastic/myofibroblastic

Fibrohistiocytic

Smooth muscle

Skeletal muscle

Pericytic (perivascular)

Vascular

Chondro-osseous

Table 1. WHO classification of soft-tissue tumors

Tumor

Lipoma

Nodular fasciitis, myositis
ossificans, fibroma of tendon
sheath

Giant cell tumor of the
tendon sheath

Angioleiomyoma (Vascular
leiomyoma)

Rhabdomyoma

Glomus tumor

Hemangioma, epitheloid
hemangioma, angiomatosis,
lymphangioma

Juxtacortical chondromas,
Soft-tissue chondromas

Patient age

Adulthood (5t-7th decades)

Young adulthood (3t-5t
decades)

Adulthood (46 decades)

Adulthood (4t"-7th decades)

Young adulthood (3t"-5t
decades)

Adulthood (4t"-5t" decades

Childhood

Adolescent, young
adulthood (2t-4t decades

Lesions not included in the WHO classiFication of soft-tissue tumors

Lesion type

Tumorlike

Benign

Lesion

Ganglion cyst, hematoma,
seroma, abscess, epidermal
inclusion cyst, foreign body
granuloma, anomalous
muscle

Peripheric nerve

sheath tumor (PNST):
schwannoma (neurilemoma),
neurofibroma, perineurioma

Patient age

Ganglion cyst: Young
women

Epidermal inclusion cyst:
4t-6t decades

Adulthood (3t-5t decades)

Anatomic location

Subcutaenous; intramuscular;
intermuscular

Nodular fasciitis: deep subcutaneous
region or in the fascia

Fibroma of tendon sheath: Tendon sheath

Tendon sheaths

Subcutanous; tunica media of the veins

Head and neck region

Tip of fingers; neuromyoarterial
apparatus

Subcutanous; striated muscle;
multicompartmental

Juxtacortical chondromas: Periosteum of
tubular bones

Soft-tissue chondromas: Origin unknown

Anatomic location

Ganglion cyst: Adjacent to joint capsule,
tendon sheath, bursae

Epidermal inclusion cyst: Subcutaneous

Extending along nerves (superficial or
deep)

Figure 10. a-c. Rheumatoid nodule in a 40-year-old male, with a 5-year history of known rheumatoid arthritis. Sagittal PD-
weighted fat-saturated sequence (a) reveals a well-demarcated subcutaneous lesion composed of solid and cystic components.
The solid component is mildly hyperintense and the cystic component is hypointense on coronal T1-weighted sequence (b).
After contrast administration, solid component shows mild to moderate contrast enhancement on coronal contrast-enhanced

fat-saturated T1-weighted MR image (c)
MR: Magnetic resonance
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Table 2. Characteristic MRI findings that may help identify benign soft-tissue tumors and tumor-like lesions of hand and wrist region

Lesion type

Ganglion cyst

Epidermal inclusion
cyst

Giant cell tumor of
the tendon sheath

Fibroma of the
tendon sheath

Angioleiomyoma

Peripheral nerve
sheath tumor

Hemangioma

Venous
malformation

Lymphatic
malformation

Speficic finding
(If present)

A thin pedicle extending to
adjacent joint space

Volar subcutanous location

Well-defined lesions
surrounding a tendon

Well-defined lesions adjacent
to atendon

Subcutanous nodules

A vessel leading up to the
lesion on postcontrast T1-
weighted images

“String sign”

“Split fat sign”

“Fascicular sign”

“Target sign”

Lobulated, septated,
multicompartmental;

Well-circumscribed or poorly
defined margins

Slow-flowing vascular
channels with no solid tissue
component

Multiseptated lesion

Multiseptated lesion
Infiltrative

Lesions with multiple micro
or macrocsyts

T1 signal intensity

A well-circumscribed
unilocular or multilocular
mass with similar to fluid
(low signal)

Moderate high signal

Hypointense

Hypointense

Hypointense to fat and
isointense to muscle

Isointense or slightly
hyperintense to muscle

Iso to hypointense to
muscle

Hyperintense regions in fat
containing lesions or lesions
with hemorrhage

Fat within and at the
periphery of the lesion is
diagnostic

Phleboliths seen as low-
signal intensity foci

Iso to hypointense to
muscle

In the presence of
phlebolits; signal void foci

Iso to hypointense to
muscle

T2 signal intensity

A well-circumscribed unilocular or
multilocular mass with similar to
fluid (very high signal)

High signal

Marked low signal intensity

“Blooming artefact” on gradient-
echo sequences

Hypointense
“Blooming artefact” absent

Heterogenous high signal

Hyperintense; hyperintense rim
and central area of a low signal in
target sign lesions

High signal intensity

Typically high T2 signal intensity
in areas of slow flow

Serpentine vascular flow void
areas in high flow lesions

Fluid-fluid levels in larger lesions

Phleboliths seen as low-signal
intensity foci

High signal intensity

No evidence of high flow velocity
signal voids

In the presence of phlebolits;
signal void foci

High signal intensity
Fluid-fluid levels

Contrast
enhancement pattern

Slight enhancement
of the thin wall

No central
enhancement
Thin peripheral
enhancement or

Absent peripheral
enhancement

Moderate to
significant
enhancement

No or mininimal
contrast
enhancement

Moderate to marked
diffuse enhancement

Strong enhancement

Variable (generally
intense; centralin
target sign lesions

Variable from mild
to heterogeneous;
usually strong
enhancement

Delayed
enhancement.

Microcystic form

of lymphatic
malformations show
no enhancement.
Macrocystic form
show septal
enhancement
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Table 2. Characteristic MRI findings that may help identify benign soft-tissue tumors and tumor-like lesions of hand and wrist region

Speficic finding

Lesion type (If present)

Dilated vascular channels

without a soft tissue
component and with an

Arteriovenous
malformation

intervening central nidus

iomue AT mass at the finger tips

Nodular fasciitis Fascial tail sign

Solitary ovoid or lobulated

Extraosseous soft-tissue mass with
chondroma

adjacent to phalanx

Subcutaneous mass lesion

located at the thenar or
hypothenar eminence

Homogenous signal loss on
the STIR or fat-saturation

Lipoma
sequences

Infiltrating or insinuating

margins tend to suggest

benign lipoma rather than

liposarcoma

Ill-defined masses in the

Rheumatoid nodule .
subcutaneous tissue

Nodular masses in the

GenEpeEni ogen: subcutaneous tissue

Table 3. MRI features which indicate malignancy

Diameter >5 cm

Lobulation

Peritumoral edema

Bone and neurovascular bundle involvement
Fascial edema; extension through the fascia
Skin thickening

Skin contact

Hemorrhage

Necrosis

Contrast enhancement: Type 2 curve pattern
Thick rim enhancement

Solid internal enhcencement

Presence of thickened septae (>2 mm )

MRI: Magnetic resonance imaging
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Small, smooth-contoured

sharply demarcated borders

T1 signal intensity

Dilated hypointense
vascular channels

Hypo or intermediate signal

Variable (Nearly isointense
to muscle, or hypointense)

Isointense to hypointense
to skeletal muscle

Hypointense foci in the
presence of calcifications

Similar signal to
subcutaneous fat tissue;
hyperintense

Iso to hypointense to
muscle

Hypo to isointense to
muscle

T2 signal intensity

Dilated hypointense vascular
channels

Homogenously high signal

Variable (hyper or hypointense)

Typically hyperintense due to high
fluid content of chondroid matrix

Hypointense fociin the presence
of calcifications

Similar signal to subcutaneous fat
tissue; hyperintense

Variable. Solid nodules are
hypointense, cystic lesions are
hyperintense

Heterogenous hypo or
hyperintense signal intensity

Contrast
enhancement pattern

Intense enhancement
of arterial feeders
and draining veins.
Early venous
enhancement

Uniform strong
enhancement

Uniform; rarely
peripheral

Septal or peripheral
enhancement

No contrast
enhancement

Variable. Solid
nodules demonstrate
intense and
homogenous contrast
enhancement.

Cystic nodules
demonstrate weak or
peripheral contrast
enhancement

Diffuse or peripheral
contrast

Lesion Characterization Based on MRI and Specific Features
that are Useful in Differential Diagnosis of Benign Lesions
from Malignant Counterparts

The MRI with its high contrast and spatial resolution is the
most important imaging modality in radiological examination
of hand and wrist mass lesions. Characteristic MRI findings
that may help identify benign soft-tissue tumors and tumor-like
lesions of hand and wrist region are demonstrated in Table 2.
By noting the signal characteristics and determining the lesion
location, a confident diagnosis can often be made in certain
lesions such as lipomas, ganglion cysts, GCSTs, and PNSTs.
Beyond mentioned certain lesions, the exclusion of malignancy
should be the first and most important step for the treatment
algorithm. In literature, various MRI features of hand and wrist
soft-tissue lesions that may allow differentiation between benign
and malignant lesions were reported (Table 3) (4-6,13-14,42).
Knowing these various MRI features, rendering biopsy of these
lesions that may lead to unnecessary mortality and morbidity
redundant. Histologic examination should be the definite and
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final method to establish the diagnosis especially in lesions which
demonstrate indeterminate MRI characteristics.

Conclusion

Wrist and hand may be involved by different types of soft-
tissue lesions. Most of these lesions are benign. Patients’ history,
clinical evaluation and diagnostic imaging, especially the MRI
with its high soft-tissue contrast would play an important role
in appropriate management of these lesions. By noting the signal
features and defining the lesion localization, an exact diagnosis
can often be made in particular lesions such as lipomas, ganglion

cyts, GCSTs, enchondromas, and PNSTs.
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