e-ISSN: 2636-8579

JHS

Journal of Health Sciences and Medicine

VOLUME: 6 ISSUE: 2 YEAR: 2023




HONORARY EDITOR
Osman GULER

Department of General Surgery, Faculty of Medicine, Kastamonu University,
Kastamonu, TURKEY

EDITORS-IN-CHIEF

Alpaslan TANOGLU Aydin CIFCI
Department of Gastroenterology, Sancaktepe Sehit Profesér ilhan Department of Internal Medicine, Faculty of Medicine,
Varank Training and Research Hospital, University of Health Kirikkale University, Kirikkale,
Sciences, Istanbul, TURKEY TURKEY
alpaslantanoglu@yahoo.com dr.aydin.71@hotmail.com

ASSOCIATE EDITORS-IN-CHIEF

Ekrem UNAL Mehmet CITIRIK
Division of Pediatric Hematology & Oncology, Department of Department of Ophtalmology, Ankara Etlik City Hospital,
Pediatrics, Faculty of Medicine, Erciyes University, Kayseri, TURKEY Ankara, TURKEY
drekremunal@yahoo.com.tr mcitirik@hotmail.com
Ibrahim Celalettin HAZNEDAROGLU Murat KEKILLI
Division of Hematology, Department of Internal Medicine,, Faculty Division of Gastroenterology, Department of Internal Medicine,
of Medicine, Hacettepe University, Ankara, TURKEY Faculty of Medicine, Gazi University, Ankara, TURKEY
ichaznedaroglu@gmail.com drkekilli@gmail.com
Yavuz BEYAZIT

Division of Gastroenterology, Department of Internal Medicine, Faculty of
Medicine, Canakkale Onsekiz Mart University, Canakkale, TURKEY
yavuzbeyaz@yahoo.com

EDITORS
Ahmet EKEN Elif PINAR BAKIR
Department of Medical Biology, Faculty of Medicine, Erciyes Department of Restorative Dentistry, Faculty of Dentistry, Dicle
University, Kayseri, TURKEY University, Diyarbakir, TURKEY
ahmet.eken@gmail.com elifpinarbakir@gmail.com
Bekir UCAN Mehmet Sinan DAL
Department of Endocrinology and Metabolism, Ankara Etlik City Department of Hematology and Bone Transplantation Unit,
Hospital, University of Health Sciences, Ankara, TURKEY Dr. Abdurrahman Yurtaslan Ankara Oncology Training and
uzm.dr.bekir@hotmail.com Research Hospital, University of Health Sciences, Ankara, TURKEY
. . dr.sinandal@gmail.com
Berna AKINCI OZYUREK L
Department of Chest Diseases, Ankara Atatiirk Sanatorium Training Tug ba GURBUZ
and Research Hospital, University of Health Sciences, Ankara, Department of Obstetrics and Gynecology, Medistate Hospital,
TURKEY Istanbul, TURKEY
drberna_1982@yahoo.com drtgurguz@hotmail.com
Umut OCAK

Department of Emergency Medicine, Bursa High Specialization Training and
Research Hospital, University of Health Sciences, Bursa, TURKEY
drumutocak@gmail.com

ENGLISH LANGUAGE EDITOR

Mustafa CIVELEKLER

Department of Ophthalmology, Giilhane Training and Research
Hospital, University of Health Sciences, Ankara, TURKEY

STATISTICS EDITOR

Ahsen CEYLAN

Medical Devices Technical Regulation Expert, Clinical Expert, UDEM,
Ankara, TURKEY


mailto:ahmet.eken@gmail.com
mailto:uzm.dr.bekir@hotmail.com
mailto:drberna_1982@yahoo.com
mailto:elifpinarbakir@gmail.com
mailto:dr.sinandal@gmail.com
mailto:drtgurguz@hotmail.com
mailto:drumutocak@gmail.com

Alpaslan TUZCU

Division of Endocrinology and Metabolism, Department of Internal

Medicine, Faculty of Medicine, Dicle University, Diyarbakur,

TURKEY
Ayca TOREL ERGUR

Division of Pediatric Endocrinology, Department of Pediatrics,
Faculty of Medicine, Ufuk University, Ankara, TURKEY

Aylin CAPRAZ
Department of Chest Diseases, Faculty of Medicine, Amasya
University, Amasya, TURKEY

Aysegiil ALTUNKESER

Department of Radiodiagnostic, Konya City Hospital, Konya,
TURKEY

Bahadir CELEP

Department of General Surgery and Gastroenterologic
Surgery,Viyana, AUSTRIA

Bulut DEMIREL
Department of Emergency Medicine, Royal Alexandra Hospital,
Paisley, Glasgow, UNITED KINGDOM

Can CEDIDI
Department of Plastic, Reconstructif and Aesthetic Surgery,
Bremen, GERMANY

Demetrios DEMETRIADES
Department of General and Trauma and Critical Care Surgery,
Los Angeles, USA

Ebru OLGUN
Department of Periodontology, Faculty of Dentistry, Kirikkale
University, Kirikkale, TURKEY

Ela COMERT
Department of Ear Nose Throat, Faculty of Medicine, Kirikkale
University, Kirikkale, TURKEY

Emrah OZAKAR
Department of Pharmaceutical Technology, Faculty of Pharmacy,
Atatiirk University, Erzurum, TURKEY

Emre VURAL
Department of Ear Nose Throat, Arkansas,
USA

Faruk PEHLIVANLI
Department of General Surgery, Faculty of Medicine, Kirikkale
University, Kirikkale, TURKEY

Fatma NISANCI KILIC
Department of Nutrition and Dietetic, Faculty of Health Sciences,
Kirikkale University, Kirikkale, TURKEY

Fevzi ALTUNTAS
Department of Hematology, Dr. Abdurrahman Yurtaslan Ankara
Onkoloji Training and Research Hospital, Faculty of Medicine,
Yildirim Beyazit University, Ankara, TURKEY

Hakan KAYA
Department of Medical Oncology & Hematology,
Spokane, USA

Hidayet MEMMEDZADE
Department of Endocrinology and Metabolism, Bakii Medical Plaza
Hospital, Bakii, AZERBAYCAN

Hiiseyin YETKIN
Department of Orthopedics and Traumatology, Bursa Hihg Specialty
Hospital, University of Health Sciences, Bursa, TURKEY

Ido SOMEKH
Department of Pediatric Hematology & Oncology, Schneider
Children’s Medical Center of Israel, Petah Tikva, Sackler Faculty of
Medicine, Tel Aviv University, Tel Aviv, ISRAEL

Ihsan SOLMAZ
Department of Internal Medicine, Gazi Yagargil Training and
Research Hospital, University of Health Sciences, Diyarbakir,
TURKEY

Ithami BERBER
Division of Hematology, Department of Internal Medicine, Faculty
of Medicine, Inonii University, Malatya, TURKEY

Izzet BINGOL
Department of Orthopedics and Traumatology, Dr. Abdurrahman
Yurtaslan Ankara Onkoloji Training and Research Hospital,
University of Health Sciences, Ankara, TURKEY

Kaan OKYAY
Department of Cardiology, Baskent University Ankara Hospital,
Faculty of Medicine, Baskent University, Ankara, TURKEY

Kenan CADIRCI
Department of Internal Medicine, Erzurum Region Training and
Research Hospital, Erzurum Faculty of Medicine, University of
Health Sciences, Erzurum, TURKEY

M. Ilkin YERAL
Department of Gynecology and Obstetrics, Faculty of Medicine,
Akdeniz University, Antalya, TURKEY

Mehmet Emin DEMIR
Department of Nephrology, Medicana International Ankara
Hospital, Faculty of Medicine, Atilim University, Ankara, TURKEY

Mehmet Fatih YETKIN
Department of Neurology, Faculty of Medicine, Erciyes University,
Kayseri, TURKEY

Mehmet SAHIN
Division of Romatology, Department of Internal Medicine, Faculty
of Medicine, Siileyman Demirel University, Isparta, TURKEY

Mehmet ZENGIN
Department of Medical Pathology, Ankara Training and Research
Hospital, University of Health Sciences, Ankara, TURKEY

Meltem HENDEK
Department of Periodontology, Faculty of Dentistry, Kirtkkale
University, Kirikkale, TURKEY

Michele CASSANO
Department of Ear Nose Throat, Foggia, ITALY

Muhammed KARADENIZ
Department of Cardiology, Faculty of Medicine, Kirikkale
University,Kirikkale, TURKEY



Murat DOGAN

Department of Internal Medicine, Hitit University Erol Ol¢ok
Training and Research Hospital, Faculty of Medicine, Hitit
University, Corum, TURKEY

Mustafa CESUR

Department of Endocrinology and Metabolism, Ankara Giiven
Hospital, Ankara, TURKEY

Mustafa CAPRAZ

Department of Internal Medicine, Faculty of Medicine, Amasya
University, Amasya, TURKEY

Mustafa KURCALOGLU

Division of Algology, Department of Ansthesiology and
Reanimation, Faculty of Medicine, Ondokuz Mayis Universitesi,
Samsun, TURKEY

Neven SKITARELIC
Department of Ear Nose Throat, Zadar, CROATIA

Nilgiin ALTUNTAS

Department of Neonatology, Ankara Bilkent City Hospital, Faculty
of Medicine, Yildirim Beyazit University, Ankara, TURKEY

Nuray BAYAR MULUK

Department of Ear Nose Throat, Faculty of Medicine, Kirikkale
University, Kirikkale, TURKEY

Ozge VERGILI
Department of Physiotherapy and Rehabilitation, Faculty of Health
Sciences, Kirikkale University, Kirikkale, TURKEY

Ranko MLADINA
Department of Ear Nose Throat, Zagrep, CROATIA

Roger CHEN

Department of Endocrinology and Metabolism, Sydney,
AUSTRALIA

Salih CESUR

Department of Infectious Diseases and Clinical Microbiology,
Ankara Training and Research Hospital, Ankara, TURKEY

Siileyman GOKMEN
Department of Food Engineering, Faculty of Engineering,
Karamanoglu Mehmetbey University,
Karaman, TURKEY

Tugce SAHIN OZDEMIREL
Department of Chest Diseases, Ankara Sanatorium Training and
Research Hospital, University of Health Sciences,
Ankara, TURKEY

Unsal SAVCI

Department of Clinical Microbiology, Hitit University Erol
Olgok Training and Research Hospital, Faculty of Medicine, Hitit
University, Corum, TURKEY

Vedat TOPSAKAL

Department of Ear Nose Throat, Antwerp,
BELGIUM

Weiling XU
Department of Neurosurgery, Second Affiliated Hospital, Faculty of
Medicine, Zhejiang University, Zhejiang, CHINA

Yasar TOPAL

Department of Pediatrics, Faculty of Medicine, Mugla Sitki Kogman
University, Mugla, TURKEY

Yiicel YILMAZ

Department of Cardiology, Kayseri City Training and Research
Hospital, Kayseri, TURKEY

Zafer PEKKOLAY
Division of Endocrinology and Metabolism, Department of Internal
Medicine, Faculty of Medicine, Dicle University, Diyarbakir,
TURKEY

Zaim JATIC

Department of Family Medicine, Sarajevo,
BOSNIA-HERZEGOVINA

Ziya SENCAN
Department of Ear Nose Throat, Faculty of Medicine, Kirikkale
University, Kirikkale, TURKEY

FRANCHISE OWNER
MediHealth Academy Publishing

(www.medihealthacademy.com)

DESIGN

Fatih Samil ULUDAG
(fsuludag@medihealthacademy.com)

CORRESPONDENCE ADDRESS
MediHealth Academy Publishing
Emniyet Mah., Yukari Sk., No: 6/1, Yenimahalle, Ankara, Turkey

E-mail: mha@medihealthacademy.com
Phone: +90 312 349 77 77

ARTICLE SUBMISSION ADDRESS

https://dergipark.org.tr/tr/journal/2316/submission/step/manuscript/new


http://www.medihealthacademy.com
mailto:fsuludag%40gmail.com?subject=
https://dergipark.org.tr/tr/journal/2316/submission/step/manuscript/new
https://goo.gl/maps/2KNNu6BawY4EvxZH6

EDITORIAL

Our Dear Readers,

We are so happy to publish the new issue of JHSM with valuable new scientific articles. This year JHSM has
been completed 5 years since its establishment and we are taking firm steps towards the goals we have set. As
we have mentioned before, we are increasingly contributing to the international literature day by day. We are
constantly working to raise our scientific bar and to increase the success of our journal by entering valuable
international indexes such as SCIExp and PubMed. We would like to thank all the authors who contributed
to the strengthening of our journal by sending articles from both domestic and abroad.

Sincerely Yours,

Assoc. Prof. Alpaslan TANOGLU, MD, PhD
Editor-in-Chief
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MEDICINE

Role of systemic immune-inflammation index in predicting
mortality in cancer patients in palliative care units

Duygu Tutan?, ©Fatih Eskin?

'Department of Internal Medicine, Erol Ol¢ok Training and Research Hospital, Corum, Turkey
*Department of Internal Medicine, Faculty of Medicine, Hitit University, Corum, Turkey

Cite this article as: Tutan D, Eskin E. Role of systemic immune-inflammation index in predicting mortality in cancer patients in palliative
care units. ] Health Sci Med 2023; 6(2): 223-227.

ABSTRACT

Aim: In our study, we aimed to investigate whether the systemic immune-inflammation index (SII) can evaluate mortality in
cancer patients treated in the palliative care unit (PCU).

Material and Method: Cancer patients who received palliative care treatments in the PCU were screened retrospectively, and
309 patients were included in the study. The patients were divided into two groups; hospitalizations ending with discharge as
Group 1 (n=154) and hospitalizations ending with exitus as Group 2 (n=155). SII values of the two groups were compared. SIT
was calculated with the formula of neutrophil count x platelet count / lymphocyte count. To determine the best cut-off value
for the mortality distinction ability of the SII, a Receiver Operating Curve (ROC) analysis was used.

Results: The mean age and distribution of genders of the two groups were similar (p=0.706, p=0.964). There was a statistically
significant difference between the SII values of the two groups (p<0.001). SII was successful in predicting mortality in cancer
patients hospitalized in PCU, and the probability of mortality in patients with an SII value of 1426.29 and above at the time of
hospitalization was approximately 1.8 times higher than in patients with a value below 1426.29.

Conclusion: We found that high SII values could predict mortality in cancer patients receiving palliative care in PCU. We
think that SII, which is inexpensive, easily accessible, and easily calculated with only peripheral blood cell count, will provide
clinicians working in PCU with important benefits, such as achieving more accurate prognostic results for the selection of
treatment modalities and mortality estimation when combined with their own clinical experience. We recommend that SII be
calculated in all cancer patients hospitalized in PCUs and that patients with high SII values should be followed more closely.

Keywords: Palliative care, SII, cancer, mortality

INTRODUCTION

Palliative care is a multidisciplinary approach that aims
to relieve symptoms of diseases with high morbidity
and mortality and improve the quality of life of patients
and their families (1,2). Cancers constitute a critical
part of these severe diseases with high morbidity and
mortality (3,4). It has been determined that systemic
and local inflammation have a role in cancer initiation,
development, and progression (5,6). This inflammation
network is the target in the prevention and treatment
of cancer (7). Prediction of cancer prognosis is vital in
reducing preventable risks (8). SII, an inflammatory
index, has been associated with mortality in many types
of cancer. In more than one study, high SII was found
to be associated with a significant increase in mortality
and a decrease in survival time. Systemic immune-
inflammatory index (SII) is calculated as neutrophil
count x platelet count / lymphocyte count (9-11).

Corresponding Author: Duygu Tutan, duygus_781@hotmail.com

EY MG MO

Clinicians aim to identify easily accessible and easily
calculated reliable markers for predicting prognosis and
mortality in cancer patients. In this study, we aimed to
investigate whether SII can be used as an index to predict
mortality in cancer patients under palliative follow-up.

MATERIAL AND METHOD

This study was planned as a retrospective study and
carried out with the permission of Hitit University Faculty
of Medicine Clinical Researches Ethics Committee (Date:
14.12.2022, Decision No: 2022-106). All procedures were
carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki. All malignancy-
related hospitalizations at the Palliative Care Unit (PCU)
between January 2018, and June 2022, were screened
retrospectively. Patients under 18, patients with a known
hematological disease, patients who are using drugs that

Received: 31.12.2022  Accepted: 09.01.2023
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could affect hematologic parameters (such as steroids,
chemotherapeutic agents, and antibiotics), patients with
acquired immune deficiency syndrome (AIDS), pregnancy,
or breastfeeding status, and those whose blood results
on the first day of hospitalization could not be obtained
were excluded. A total of 309 palliative care patients were
included in the study. The gender, age, hospitalization
duration, serum neutrophil, lymphocyte, platelet counts,
hemoglobin, and albumin levels of 309 patients, and the
mortality status of the patients were obtained from the
archive system retrospectively. All patients were divided
into two groups: Hospitalizations ending with discharge as
Group 1 and hospitalizations ending with exitus as Group
2. These groups were compared in terms of demographic
characteristics, hospitalization duration, peripheral blood
cell count, albumin, and SII values. The SII value was
calculated as SII = Neutrophil count (10°/L) x Platelet
count (10°/L) / Lymphocyte count (10°/L).

Statistical Analysis

For statistical analysis IBM SPSS Statistics for Windows
software was used (Version 26; IBM Corp., Armonk, N.Y.,
USA). Descriptive statistics were reported using numbers
and percentages for categorical variables. Numerical
variables were reported as mean + standard deviation
and median value in parentheses. Data distribution was
evaluated using the Shapiro-Wilks test. Using Pearson
and Spearman correlation coefficients, relationships
between variables were analyzed. Distribution-based
analysis was used to compare the numerical measures
of two separate study groups. Age, length of hospital
stay, serum neutrophil, lymphocyte, platelet counts,
albumin level, and SII value were evaluated with the
Mann-Whitney U test, and serum hemoglobin level was
assessed using student t-test. The Chi-Square test was
used to evaluate the statistical significance of categorical
variable differences across groups. By drawing the
Receiver Operating Curve (ROC) and determining the
area under it, the cut-off values with the best sensitivity
and specificity that separate the groups based on

mortality were calculated using the Youden index.
Sensitivity, specificity, PPV, NPV, test precision, and odds
ratio were calculated for cut-off values. For the statistical
significance level, p<0.05 was accepted as meaningful.

RESULTS

In the whole group, 191 (61.81%) patients were male,
and 118 (38.19%) were female. The median age of all
hospitalizations was calculated as 72 years. The median
duration of hospitalization was 11 days.

The median neutrophil count of all patients was 6.69
109/L, the median lymphocyte count was 0.96 109/L, and
the median platelet count was 212 109/L. The median
hemoglobin was 10 g/dL, and the median albumin value
was 2.6 g/dL.

In the whole group, 155 (50.16%) patients died in the
same admission to the hospital. All patients' median SII
value was 1536.56 (Table 1).

When types of cancer were investigated in the whole
group, the most frequent cancer types in palliative care
were lung cancer (17.80%), gastric cancer (14.56%),
colorectal cancer (13.27%), pancreatic cancer (10.36%),
and breast cancer (7.44%). Most deaths were seen in
patients with cholangiocellular carcinoma (87.50%),
ovarian carcinoma (66.67%), and bladder carcinoma
(66.67%). Every malignancy's mean SII score and the
standard deviation are shown in Table 2.

Comparison between Discharged and Exitus Patient
Groups

61.69% (n=95) of the discharged patients and 61.94%
(n=96) of the deceased patients were male, and no
statistically significant difference was found between
the two groups (p=0.964). When examined in terms of
age differences between the two groups, the median of
Group 1 was 73 years, while the median of Group 2 was
72 years. The median age of the two groups did not show
a statistically significant difference (p=0.706).

Table 1: Evaluation of all patients and comparison between patient groups

Variables All Hospitalizations (n=309) Alive (n=154) Exitus (n=155) .StaFistical
significance
Gender 0.964
Male 191 (61.81%) 95 (61.69%) 96 (61.94%)
Female 118 (38.19%) 59 (38.31%) 59 (38.06%)
Age (years) 70.14+14.31 (72) 70.18+14.87 (73) 70.1+13.78 (72) 0.706
Hospitalization Duration (days) 15.71£15.03 (11) 12.79+13.93 (8) 18.61+15.55 (15) <0.001
Neutrophil count (10°/L) 7.95+5.74 (6.69) 6.81+4.41 (5.95) 9.09+6.64 (7.78) 0.001
Lymphocyte count (10°/L) 1.1+0.81 (0.96) 1.25+1 (1.13) 0.95+0.53 (0,84) <0.001
Platelet count (10°/L) 231.41+139.52 (212) 235.36+135.62 (209.5) 227.48+143.61 (213) 0.785
Hemoglobin (g/dL) 10.09+2 (10) 10.21+2.11 (10.1) 9.97+1.88 (9.8) 0.302
Albumin (g/dL) 2.77+0.67 (2.6) 3.08+0.69 (3) 2.45+0.46 (2,4) <0.001
SIT 2338.21+3134.14 (1536.56) 2095+3671.24 (1085.41)  2579.84+2477.34 (1891.23) <0.001
Mortality 155 (50.16%)
SII: systemic immune-inflammation index
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Table 2: Types of malignancies in hospitalized patients

Types of Malignancy (Colunlzztllfgcg?tl)u(l:1=309) (Row Perﬁil% (n=154) (Row Pell'icxell?tl)s (n=155) SII (MeanzSD)
Lung 55 (17.80%) 30 (54.55%) 25 (45.45%) 2234.82+2457.879
Gastric 45 (14.56%) 17 (37.78%) 28 (62.22%) 2366.97+1953.002
Colorectal 41 (13.27%) 25 (60.98%) 16 (39.02%) 1920.86+1858.45
Pancreas 32 (10.36%) 16 (50.00%) 16 (50.00%) 1747.66+1523.459
Breast 23 (7.44%) 11 (47.83%) 12 (52.17%) 2046.60+£1930.764
Prostate 23 (7.44%) 10 (43.48%) 13 (56.52%) 2775.35+£2389.322
Hepatocellular 13 (4.21%) 5(38.46%) 8 (61.54%) 2530.57+1717.702
Ovarian 12 (3.88%) 4 (33.33%) 8 (66.67%) 2108.73+1437.407
Skin 9(2.91%) 5 (55.56%) 4 (44.44%) 5156.59+6292.337
Larynx 9 (2.91%) 6 (66.67%) 3(33.33%) 8441.31+11720.56
Brain 8(2.59%) 6 (75.00%) 2 (25.00%) 1454.96+939.9612
Cholangiocellular 8 (2.59%) 1 (12.50%) 7 (87.50%) 1452.52+1307.536
Renal 6 (1.94%) 4 (66.67%) 2 (33.33%) 1827.49+1661.831
Head and Neck Tumors 5 (1.62%) 3 (60.00%) 2 (40.00%) 2675.26£1208.922
Cervix 5(1.62%) 4 (80.00%) 1 (20.00%) 3260.31+5438.002
Endometrium 5(1.62%) 2 (40.00%) 3 (60.00%) 5153.71+6621.9
Oesophagus 5(1.62%) 2 (40.00%) 3 (60.00%) 2376.42+1444.313
Bladder 3 (0.97%) 1 (33.33%) 2 (66.67%) 3664.44+2450.972
Soft Tissue 2 (0.65%) 2 (100.00%) 0 (0.00%) 1798.43+1672.861
SD: Standard Deviation, SII: systemic immune-inflammatory index

While the discharged patients were hospitalized for a
median of 8 days, the median hospitalization period
of the patients who died was 15 days, and the patients
who were discharged were hospitalized for significantly
longer (p<0.001).

The median neutrophil count of surviving patients
was 5.95, the median neutrophil count of the deceased
patients was 7.78, and the median neutrophil count
was statistically significantly higher in patients who
died (p=0.001). The median lymphocyte count of
Group 1 was 1.13, and the median of Group 2 was 0.84;
the lymphocyte count of the patients who died was
statistically significantly lower (p<0.001). There was no
statistically significant difference between platelet counts
(p=0.785).

When the SII values were calculated, the median SII
value of the patients who did not die was 1085.41, and
the median SII value of the patients with mortality was
calculated as 1891.23. There was a statistically significant
difference between the SII values of the two groups.
(p<0.001) (Table 1).

Prognostic Value of the SII in Terms of Mortality

To determine the best cut-off value for the mortality
distinction ability of the SII, a ROC curve analysis
was used [AUC 0.623 (0.032), %95 CI = 0.560-0.685,

p<0.001]. The cut-off value for the SII was found to be
1426.29 with 65.8% sensitivity, 59.7% specificity, 62.2%
positive predictive value, 63.4% negative predictive value,
and 62.8% test accuracy (OR = 2.856, %95 CI = 1.798-
4.535, p<0.001) (Table 3 and Figure 1).
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Figure 1: ROC analysis of SII and mortality

Table 3: SII cut-off values for mortality prediction in palliative care patients with malignancy

Diagnostic Values ROC Curve Odds ratio
Variables  Cut-Off
Sensitivity ~ Specificity PPV NPV  Accuracy 1(&;;&)1 %95 CI P ?a(:ﬁ)s %95 CI P
Sil 2142629 658%  597%  622% 634% 628% (0 0.560-0.685 <0.001 2856 17984535 <0.001
SII: systemic immune-inflammation index CI: Confidence interval, PPV: positive predictive value, NPV: negative predictive value, SE: standard error, ROC: Receiver Operating
Curve
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The SII values predicted mortality in cancer patients
hospitalized in the palliative care service. A patient with
an SII value of 1426.29 or above was about 1.8 times more
likely to die during hospitalization than a patient below
1426.29.

DISCUSSION

In the PCU, advanced-stage cancer patients who have
no chance of curative cancer treatment and receive
supportive or maintenance treatments are usually
hospitalized (12). Therefore, high mortality in this
patient population is an expected result. Predicting this
mortality may benefit the patient, their relatives, and
clinicians. Providing early palliative support in patients
with advanced cancer using mortality predictors is very
important in positively affecting the patient's quality
of life and increasing survival (13-16). In this study,
we investigated whether SII can evaluate and predict
mortality in patients with cancer receiving palliative
care in PCU. We demonstrated that SII could accurately
predict death in this patient group. We found that the
probability of mortality was 1.8 times higher in patients
with an SII value of 1426.29 and above.

Markers that can predict mortality for cancer patients in
PCU may provide clinicians with significant benefits in
intensifying supportive treatments to support patients'
quality of life and reduce mortality rates (17). For these
purposes, some prognostic indexes have been developed
and are also used by clinicians (18). Feliu Prognostic
Nomogram (FPN), Palliative Performance Scale
(PPS), Palliative Prognostic Index (PPI), and Palliative
Prognostic (PaP) Score are some of the prognostic
indexes used in cancer patients (19,20). PaP score is a
score calculated by the parameters of Clinical Prediction
of Survival (CPS), Karnofsky Performance Status (KPS),
total white blood count (WBC), lymphocyte percentage,
anorexia, and dyspnea. PPI is calculated according to the
criteria of PPS, nutritional status of the patient, edema,
delirium, and dyspnea. FPN is calculated based on the
time from the initial diagnosis to detection of terminal
fatal disease, serum albumin, lactate dehydrogenase,
Eastern Cooperative Oncology Group (ECOG)
performance status, and lymphocyte counts. PPS is
a functional status measurement designed for use in
palliative care. It has been shown that these indexes can
successfully predict mortality in patients with cancer in
palliative care (19). However, these indices are calculated
based on clinician evaluations, laboratory parameters,
clinical symptoms, signs, or combinations thereof.
These calculations may present some difficulties and
complexities for the clinician. The fact that SII can only
be calculated with a simple peripheral blood cell count
is an essential difference from other indices. From this
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perspective, we believe that SII will give a significant
advantage to practitioners who cannot conduct further
examinations and clinical assessments when estimating
the mortality of cancer patients.

The SII, which can be easily calculated by the count of
neutrophils, platelets, and leukocytes, is a biomarker
showing systemic inflammatory activity (21). It is also
useful in determining the balance between pro-tumor
and anti-tumor immune status in cancer patients (10).
Studies have found that SII is associated with mortality
and prognosis in many cancer types, such as breast,
stomach, esophagus, pancreas, and gastrointestinal
stromal tumors (22-26). It has been found that it can be
used as a prognostic marker in cancer patients, and its
elevation is associated with poor outcomes (27,28). The
results of our study are also in parallel with the results
of these studies. In the literature, studies investigating
the prognostic value of SII in cancer patients receiving
palliative care regardless of cancer type are limited (29).
In this study, we determined that SII could be a prognostic
index independent of cancer subtype in cancer patients
receiving palliative care.

The SIT is a useful prognostic index for predicting
mortality. However, the prognosis is not only related
to the host's inflammatory response but also to the
clinicopathological features of the tumor (30). The SII
can evaluate the prognosis and mortality risk of cancer
patients by reflecting the patient's immune-inflammatory
status and may provide significant benefits to clinicians.
In cancer patients, we think that more accurate prognostic
predictions can be achieved by evaluating the patient's
tumor characteristics, general condition, and additional
comorbidities according to the clinician's experience and
estimations, together with the SII.

The limitations of our study are that it was conducted
retrospectively, was based on data from a single center,
and involved a relatively small number of patients.

CONCLUSION

This study showed that high SII values could predict
prognosis in cancer patients receiving palliative care in
PCU. With this feature, SII can contribute to more reliable
estimations when evaluated with clinicians' experience
and other prognostic markers for estimating mortality
in cancer patients receiving palliative care. The essential
advantages of SII are that it can be easily calculated with
only a peripheral blood cell count and that additional
laboratory tests and clinical evaluations are unnecessary.
We suggest calculating SII in all cancer patients
hospitalized in PCUs, and monitoring patients with high
values more closely. We believe that prospective studies
with more patients should support our study results.
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ABSTRACT

Aim: Due to anatomic, biomechanical, kinematic, biological and clinical data obtained as a result of many studies related to
treatment and rehabilitation of injuries to the anterior cruciate ligament (ACL), among the most studied anatomic structures
in the human body;, the literature is continuously being updated and improved. In this study, the aim was to holistically analyze
scientific articles about the ACL published between 1980 and 2021 using a variety of statistical methods.

Material and Method: Articles published from 1980 to 2021 about the ACL were obtained from the Web of Science (WoS)
database and analyzed using statistical methods and bibliometric approaches. To identify trend topics and global cooperation,
and to complete citation analysis, network visualization maps were used. The exponential smoothing predictor was used
to predict the number of articles that will be published in the next 5 years. Spearman’s correlation coefficient was used for
correlation research.

Results: A total of 11,077 publications were identified. Of these publications, 9101 (82.1%) were articles. The top 3 countries
contributing most to the literature were the USA (3894, 42.7%), Japan (879, 9.6%) and Germany (616, 6.7%). The top 3 active
organizations were Pennsylvania Commonwealth System of Higher Education (n=468), University of Pittsburgh (440), and
University of California system (279). The top 3 journals publishing most articles were the American Journal of Sports Medicine
(n=1614), Knee Surgery Sports Traumatology Arthroscopy (1418), and Arthroscopy: The Journal of Arthroscopic and Related
Surgery (915). The most effective journal according to mean number of citations per article was the Journal of Bone and
Joint Surgery (average citation per document: 80.7). The most active author was Freddie H. Fu (n=278, from University of
Pittsburgh).

Conclusion: In this comprehensive bibliometric research about the topic of ACL, with a trend toward increasing publication
numbers in recent years, the summary information for 9101 articles published between 1980 and 2021 was shared. According
to analysis results to determine trend topics, the keywords studied in recent years include return to sport, ACL injury,
anterolateral ligament, pivot shift, quadriceps strength, KOOS, ACL tear, ACL repair, meniscal repair, knee ligaments, tibial
slope, posterior tibial slope, return to play, adolescent, graft failure and lateral meniscus.

Keywords: Anterior cruciate ligament, ACL, bibliometric analysis, trends, injuries, global cooperation

INTRODUCTION

The anterior cruciate ligament (ACL) is the structure
limiting the forward translation of the tibia and providing
rotational stability of the knee in both the frontal and
transverse planes (1). The ligament, with a strong fibrous
structure, assists in controlling movement by limiting the
mobility of the knee joint. The ACL is one of the four
main ligaments in the knee and provides 85% of anterior
tibial displacement limitation in knee flexion from 30
degrees to 90 degrees (2). In the body, the ACL is more
susceptible to injury due to its structural properties and is
one of the most studied injuries related to sports surgery

Corresponding Author: Deniz Ipek, drdenizipek@hotmail.com
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in orthopedics (3). Most ACL tears are the result of a
contact-free mechanism, like sudden direction changes
causing the knee to turn inward (4). Sportswomen with
increased dynamic valgus and high abduction loads are
at higher risk in terms of ACL injury. During a landing
task, knee movements and knee load are determinants of
the ACL injury risk of sportswomen (5).

Biomechanical changes after ACL injury are associated
with cartilage degeneration and progressive knee joint
osteoarthritis development (6). ACL reconstructive
surgery is recommended to ensure knee joint stability
and return to function after ACL injury (1). Even if
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conservative treatment is applied to chosen patients in
the general population, as a result of the inability to obtain
the desired results from cases undergoing primary repair,
currently the gold standard treatment for ACL injury in
athletic individuals has emerged as ACL reconstruction
surgery. The most frequently used autografts for ACL
reconstruction are the bone patellar tendon bone
(BPTB), hamstring tendon (HT) and quadriceps tendon
(QT) (7). Though a variety of grafts and techniques
have been defined for ACL reconstruction, currently
the most popular methods are arthroscopic repairs
using hamstring tendon and patellar tendon autografts
(8). However, the optimal graft tissue selection for ACL
reconstruction is still controversial (9,10). A meta-
analysis study by Freedman et al. (9) determined that
patellar tendon autografts had significantly lower graft
failure rates compared to hamstring tendon autografts,
better static knee stability and higher patient satisfaction.
Additionally, they reported that anterior knee pain was
higher in patellar tendon autograft reconstructions. The
results of a meta-analysis study performed by Xie et al.
(11) stated that ACL reconstruction with BPTB autografts
may be superior to four-strand hamstring tendon (4SHT)
autografts in sustaining rotational stability of the knee
jointand higher activity levels of patients. They concluded
that there was insufficient evidence to determine which
of the two types of grafts were significantly superior for
ACL reconstruction (10). In recent years, though there
is increasing interest in biological agents focusing on
platelet-rich plasma (PRP) and mesenchymal stem cells
for conservative treatment for ACL tears, the evidence of
benefit is still inadequate.

The incidence of ACL injuries is increasing due to the
rapid increase from past to present in the numbers of
people of every age playing sports. An incidence study
by Mall et al. (3) in the United States stated that the
incidence of ACL injuries significantly increased from
1994 to 2006, especially among women, those younger
than 20 years of age and older than 40 years of age. In
this study, the ACL injury incidence in the United States
of America was 32.9 per 100,000 in 1994 and 43.5 per
100,000 in 2006. Every sportswoman is predicted to have
nearly 10% ACL injury risk during their whole middle
school and high school careers (12).

Bibliometrics is the statistical analysis of certain
characteristics of publications such as author, subject,
cited author, publication information, cited sources
(13,14). Meta-analysis is a statistical analysis that
combines the results of more than one scientific study
(9,10,12). Bibliometric analysis and meta-analysis
rely on quantitative techniques and can therefore
reduce interpretation bias. Meta-analysis focuses on
summarizing empirical evidence by analyzing the

strength of effects and relationships between variables
(9,10,12). In contrast, bibliometric analysis summarizes
and maps the bibliometric and intellectual structure of a
field by analyzing the social and structural relationships
between different research components (e.g. authors,
countries, institutions, topics). Therefore, well-done
bibliometric studies provide scientists with a one-stop
overview (13,14).

In parallel with the increasing number of publications in
the literature, bibliometric research has been performed
about many topics in the medical field (13-16). In addition
to ACL injuries involving high health services use and
high costs in financial terms, they lead to destructive
outcomes for patient activity levels and quality of life.
The literature is continuously updating and developing
due to anatomic, biomechanical, kinematic, biological
and clinical data obtained as a result of many studies
related to treatment and rehabilitation of injuries to the
ACL, one of the most studied anatomic structures in the
human body. In this study, the aim was to holistically
analyze scientific articles published about the ACL from
1980 to 2021 using a variety of bibliometric and statistical
methods.

MATERIAL AND METHOD

Search Strategy

The Web of Science Core Collection (WoS by Clarivate
Analytics) database was used for literature screening.
The research period was determined to cover 1980 to
2021 (access date: 01.04.2022). As a result of publication
screening using different keywords related to the ACL,
all publications with statements related to ACL in the
title were accessed. In order for the researchers to be
able to access similar documents (research findings may
change according to different access dates), repeatability
codes were (Title=("ACL") or Title=("anterior cruciate
ligament*") Refined by: Research area: (Orthopedics),
Document Types: (Article), Timespan: 1980-2021).
For this type of study ethics committee approval is not
required. All procedures were carried out in accordance
with the ethical rules and the principles.

Statistical Analysis

The exponential smoothing predictor in the Microsoft
Office Excel program was used to predict the number
of publications in future years according to previous
publication trends. A website (https://app.datawrapper.
de) was used to draw the world map. The VOSviewer
(Version 1.6.16, Leiden Universitys Centre for
Science and Technology Studies, Leiden, Netherlands)
program was used to visualize bibliometric networks
and for citation analysis (17). Statistical analyses were
completed with the SPSS (version 22.00, SPSS Inc.,
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Chicago, IL, USA, License: Hitit University) program.
The fit of data to normal distribution was tested with
the Shapiro-Wilks test. With the aim of assessing the
correlation between global publication productivity
about ACL and economic strength of countries, the
correlation between the number of articles produced by
countries with some markers of economic development
(gross domestic product (GDP), gross domestic product
per capita (GDP per capita) and human development
index(HDI)) were investigated with the Spearman
correlation coeflicient (data obtained from the World
Bank) (18). Statistical significance of a relationship was
accepted as p <0.05.

RESULTS

As a result of literature screening, a total of 17,343
publications published about ACL between 1980
and 2021 were found in the WoS database. Of these
publications, only 11,077 studies published in the
orthopedics research field were included in the study.
The distribution of these studies according to publication
categories were articles (9101, 82.1%), review articles
(619, 5.8%), meeting abstracts (350, 3.6%), letters
(320, 2.8%), proceedings papers (274, 2.4%) and the
remainder were other publication types (editorial
materials, early access, notes, book chapters, news items,
corrections, additions, discussions, bibliographies,
biographical items, books, book reviews). Bibliometric
analyses were completed on 9101 publications in the
article publication category from among the total of
11,077 publications. Of these articles, 97.5% (n=8880)
were in English and the remainder were published in
other languages (French (n=88), German (81), Czech
(27), Russian (13), Turkish (7), Italian (2), Portuguese
(2), Slovak (1)). Nearly all articles were included in the
SCI-Expanded (n=8295, 91.1%) and Emerging Sources
Citation Index (ESCI) (781, 8.5%) (the few remaining
articles were indexed in the Social Sciences Citation
Index (SSCI), Book Citation Index — Science (BKCI-S)
and Conference Proceedings Citation Index - Science
(CPCI-9)).

Development of Publications According to Year

The distribution of article numbers according to year
is shown in Figure 1. The prediction values related to
the results of the exponential smoothing prediction
model used to estimate the number of articles that will
be published in 2022 and later are shown in Figure 1.
According to the estimation model results, it is predicted
there will be 755 articles (confidence interval (CI) 705-
806) published about ACL in 2022 and 966 (CI%: 897-
1035) published in 2026 (Figure 1).
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Figure 1. Bar chart showing the distribution of articles published
about ACL by year and forecasts for the number of articles in the
next 5 years

Active Countries

The distribution of article numbers according to country
is shown in Figure 2. The top 20 countries publishing
most articles were identified to be USA (3894, 42.7%),
Japan (879, 9.6%), Germany (616, 6.7%), UK (489, 5.3%),
France (417, 4.5%), South Korea (407, 4.4%), Sweden
(388, 4.2%), Italy (382, 4.1%), Australia (380, 4.1%),
China (352, 3.8), Canada (334, 3.6%), Switzerland (184,
2.0%), Norway (178, 1.9%), Netherlands (175, 1.9%),
Turkey (167, 1.8%), Brazil (159, 1.7%), Austria (144,
1.5%), India (144, 1.5%), Spain (128, 1.4%), and Greece
(123, 1.3%).
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Figure 2. Global productivity world map showing the distribution of
published articles about ACL by country and bar chart showing the
top 20 most active countries

Cluster analysis was performed on the 50 countries
producing at least 10 articles and with international
cooperation between authors from among the 89
countries publishing articles about ACL and the results
are shown in Figure 3a. According to the cluster analysis
results, 9 different clusters related to international
cooperation were identified (Cluster 1: Belgium, Czech
Republic, England (in UK), India, New Zealand, Scotland,
South Africa, United Arab Emirates, Wales. Cluster 2:
Austria, Germany, Israel, Luxembourg, Netherlands,
Poland, Russia. Cluster 3: Iran, Japan, Malaysia, South
Korea, Taiwan, Thailand, USA. Cluster 4: Egypt, Greece,
Kuwait, Qatar, Saudi Arabia, Turkey. Cluster 5: Canada,
Denmark, Finland, Norway, Slovenia, Sweden. Cluster 6:
Argentina, Brazil, Chile, Italy, Portugal, Spain. Cluster 7:
Australia, China, Singapore. Cluster 8: Croatia, France,
Ireland. Cluster 9: Serbia, Switzerland). Additionally,
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the total link strength scores showing the collaborative
power of the 50 countries were calculated and according
to these scores the international collaboration density
map is shown in Figure 3b (top 20 countries with
highest scores USA=1055, Germany=366, England
(in UK)=308, Sweden=282, Australia=267, Italy=246,
France=236, Canada=215, Japan=191, Switzerland=164,
Netherlands=137, Norway=133, Austria=130,
Brazil=114, Greece=84, China=83, South Korea=78,
Belgium=74, Luxembourg=72, Denmark=60).
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Figure 3. a. Network visualization map of cluster analysis showing
cooperation between countries about ACL. Footnote: The color of
the circle represents the cluster. The size of the circle indicates the
number of articles. The larger the size of the circle, the more articles
the country publishes. b. Density map showing the intensity of
international cooperation between countries about ACL. Footnote:
The strength of international cooperation score increases from blue
to red (blue-green-yellow-red)

Correlation Analysis

Positive high level correlations were identified between
the number of articles produced by countries with the
GDP and HDI values, while there was a moderate level
of statistically significant correlation with GDP per capita
(r=0.713, p<0.001; r=0.719, p<0.001, r=0.594, p<0.001,
respectively).

Active Authors

The top 15 authors actively publishing about ACL were
identified to be Fu EH. (n=278), Hewett T.E. (104),
Spindler K.P. (102), Zaffagnini S. (98), Musahl V. (95),
Bach B.R. (93), Engebretsen L. (92), Snyder-mackler L.
(91), Fleming B.C. (84), Webster K.E. (81), Shino K. (76),
Karlsson J. (75), Irrgang J.J. (74), Feller J.A. (73), and
Yasuda K. (73)

Active Organizations

The top 20 most active organizations producing most
articles about ACL were Pennsylvania Commonwealth
System of Higher Education (n=468), University of
Pittsburgh (440), University of California System (279),
Harvard University (248), Hospital Special Surgery
(238), Ohio State University (170), Mayo Clinic (134),
Rush University (130), Cleveland Clinic Foundation
(122), La Trobe University (121), Boston Children’s
Hospital (116), University of Vermont (107), Karolinska
Institutet (106), Sahlgrenska University Hospital (105),
University of Delaware (105), University of Oslo (105),
Brown University (104), University of Michigan (102),
University of Michigan System (102), and Vanderbilt
University (102).

Active Journals

The 9101 articles about ACL were published in 119
different journals. The top 54 journals publishing 20 or
more articles about the topic, the total citation number
received by journals and the mean citation number per
article are presented in Table 1.

Citation Analysis

The top 25 articles with most citations according to
total citation number among the 9101 articles published
about ACL are presented in Table 2. The final column
in Table 2 gives the mean citation number per year for
the articles.

Co-citation Analysis

A total of 57,115 studies were identified in the
reference sections of all 9101 articles published about
ACL. Among these studies, the 9 studies with most
co-citations and more than 350 citations were Tegner
Lysholm (19) (Number of citations (NC):649), Lysholm
Gillquist (20) (NC:510), Hefti et al. (21) (NC:484), Yagi
etal. (22) (NC:454), Daniel et al. (23) (NC:445), Irrgang
et al. (24) (NC:405), Lohmander et al. (25) (NC: 399),
Noyes et al. (26) (NC:359), and Loh et al. (27) (NC:
353).

Trend topics

All of the 9101 articles about ACL used 7738 different
keywords. Table 3 shows 100 different keywords used in
at least 33 different articles from among these keywords.
The cluster network visualization map showing the cluster
analysis results for these keywords is shown in Figure
4. The trend network visualization map completed to
identify trend topics is shown in Figure 5 and the citation
network visualization map completed to reveal the topics
receiving most citations is shown in Figure 6.
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Table 1. The 54 most active journals that published more than 20 articles about anterior cruciate ligament (ACL)

Journals NA C AC Journals NA C AC
American Journal of Sports Medicine 1614 108284 67.1 Journal of Pediatric Orthopaedics 51 1603 314
Knee Surgery Sports Traumatology 1418 37836 26.7 Techniques in Orthopaedics 49 134 27
Arthroscopy
Arthroscopy: The Journal of Arthroscopicand 915 36671 40.1 Physician and Sports medicine 45 433 96
Related Surgery
Knee 426 6478 15.2 Asia-Pacific Journal of Sport Medicine 43 108 2.5
Arthroscopy Rehabilitation and Technology
Orthopaedic Journal of Sports Medicine 415 3482 8.4 Operative Techniques in Orthopaedics 43 417 97
Journal of Orthopaedic Research 357 14124 39.6 Orthopedic Clinics of North America 43 1611 375
Arthroscopy Techniques 235 1316 5.6 Journal of Orthopaedic Surgery and Research ~ 42 230 5.5
Clinical Orthopaedics and Related Research 228 10871 47.7 European Journal of Orthopaedic Surgeryand 40 78 2.0
Traumatology
Archives of Orthopaedic and Trauma Surgery 217 3513 16.2 Journal of Orthopaedic Surgery 37 204 55
Journal of Bone and Joint Surgery (American 211 17030 80.7 Acta Orthopaedica et Traumatologica Turcica 36 319 8.9
Volume)
Journal of Knee Surgery 185 1320 7.1 Muscles Ligaments and Tendons Journal 36 130 3.6
Arthroscopy 177 8100 45.8 International Journal of the Care of the Injured 30 491 164
Clinical Biomechanics 170 4566 26.9 Acta Chirurgiae Orthopaedicae et 29 101 35
Traumatologiae Cechoslovaca
International Orthopaedics 156 3772 24.2 Journal of Experimental Orthopaedics 28 55 2.0
Orthopedics 135 2605 19.3 Journal of Orthopaedics 28 48 1.7
Journal of Orthopaedic & Sports Physical 129 6182 479 Acta Orthopaedica Belgica 27 252 93
Therapy
Orthopaedics & Traumatology: Surgery & 100 1193 11.9 Clinics in Orthopedic Surgery 27 239 89
Research
BMC Musculoskeletal Disorders 97 907 9.4 Physical Therapy 27 1960 72.6
Journal of Bone and Joint Surgery (British 97 6741 69.5 Current Reviews in Musculoskeletal Medicine 26 366 14.1
Volume)
Osteoarthritis and Cartilage 90 3304 36.7 Current Orthopaedic Practice 25 40 1.6
Revue de Chirurgie Orthopedique et 89 785 8.8 Journal of Orthopaedics and Traumatology 25 242 97
Reparatrice de ’Appareil Moteur
Clinical Journal of Sport Medicine 67 2697 40.3 Connective Tissue Research 24 326 136
Acta Orthopaedica Scandinavica 62 2071 33.4 Zeitschrift fiir Orthopddie und Unfallchirurgie 23 139 6.0
Gait & Posture 59 1172 19.9 Orthopade 22 182 83
Journal of Orthopaedic Science 54 822 15.2 Sportverletzung-Sportschaden 22 111 5.0
Indian Journal of Orthopaedics 54 250 4.6 Acta Ortopedica Brasileira 21 70 33
Skeletal Radiology 53 831 15.7 Bone & Joint Journal 20 449 225
NA: Number of articles, C: Number of citation, AC: Average citation per document
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Table 2. The top 25 most cited articles about ACL by total number of citations

autograft: a controlled, prospective trial

No Article Author Journal PY TC AC
Biomechanical measures of neuromuscular control and valgus e el
1 loading of the knee predict anterior cruciate ligament injury risk in Hewett TE. et al. S s 2005 1899 105.5
ports Medicine
female athletes
2 Mechanisms of anterior cruciate ligament injury Boden BP.etal.  Orthopedics 2000 923  40.13
3 Fate of the ACL-injured patient: A prospective outcome study Daniel DM. et al. émencan J qunal of 1994 912 31.45
ports Medicine
4 Injury mechanisms for anterior cruciate ligament injuries in team Olsen OF. etal, American Journal of 2004 760 40
handball a systematic video analysis Sports Medicine
5 Tensile prope.mes of the human femur-anterior cruciate ligament- Woo SLY, etal,  American Journal of 1991 700  21.88
tibia complex: the effects of specimen age and orientation Sports Medicine
Accelerated rehabilitation after anterior cruciate ligament Shelbourne KD.  American Journal of
6 . ‘ A 1990 697 21.12
reconstruction and Nitz P. Sports Medicine
. Biomechanical measures during landing and postural stability Paterno MV. Astivationn Jonsaasllas?
predict second anterior cruciate ligament injury after anterior o 2010 693 53.31
T ; etal. Sports Medicine
cruciate ligament reconstruction and return to sport
g  Biomechanical analysis of an anatomic anterior cruciate ligament Yagi M. et al. American Journal of 500, (or 3 59
reconstruction Sports Medicine
Effectiveness of a neuromuscular and proprioceptive training Mandelbaum it el o
9  program in preventing anterior cruciate ligament injuries in female o 2005 655 36.39
. BR. et al. Sports Medicine
athletes: 2-year follow-up
Mechanisms of anterior cruciate ligament injury in basketball: Krosshaug T. American Journal of
10 . . el 2007 647 40.44
video analysis of 39 cases etal. Sports Medicine
Combined knee loading states that generate high anterior cruciate Markolf KL. Journal of
11 i : 1995 629  22.46
igament forces etal. Orthopaedic Research
1, Abnormal lower-limb symmetry determined by function hop tests Noyes FR. et al. American Journal of 199, 5e5  jgog
after anterior cruciate ligament rupture Sports Medicine
The synergistic action of the anterior cruciate ligament and thigh ~ Solomonow M.  American Journal of
13 5 BT A - Ao 1987 547 15.19
muscles in maintaining joint stability etal. Sports Medicine
Prevention of anterior cruciate ligament injuries in female team A
14 handball players: A prospective intervention study over three iy shobmai: G el fomee it 2003 523 26.15
etal. Sport Medicine
seasons
Knee stability and graft function following anterior cruciate ?ﬁg}ﬁ;ﬁﬁ% =
15 ligament reconstruction: Comparison between 11 o'clockand 10~ Loh JC. et al. Arthroscopic & 2003 494 247
o'clock femoral tunnel placement P
Related Surgery
16 Abnormal rotational knee motion during running after anterior Tashman S. et ], merican Journal of 2004 492 2589
cruciate ligament reconstruction Sports Medicine
17 Incidence and trends of anterior cruciate ligament reconstruction Mall NA etal,  American Journal of 2014 472 52.44
in the United States Sports Medicine
Arthroscopic anterior cruciate ligament reconstruction: A Freedman KB sz ol o
18 metaanalysis comparing patellar tendon and hamstring tendon : o 2003 467 2335
etal. Sports Medicine
autografts
A biomechanical comparison of different surgical techniques of Kurosaka M. American Journal of
19 Lo d . . - - 1987 461 12.81
graft fixation in anterior cruciate ligament reconstruction etal. Sports Medicine
20 Patellofemoral problems after anterior cruciate ligament Sachs RA. etal,  American Journal of 1989 458 1347
reconstruction Sports Medicine
. . . . . . Journal of Bone and
,1 Functional anatomy of the anterior cruciate ligament. Fibre bundle  Amis AA. and Joint Surgery: British 1991 451  14.09
actions related to ligament replacements and injuries Dawkins GP. Volume
2 Instrumented measurement of anterior knee laxity in patients with Daniel DM. et a, American Journal of 1985 450 11.84
acute anterior cruciate ligament disruption Sports Medicine
Mechanisms for noncontact anterior cruciate ligament injuries: i oummel of
23 knee joint kinematics in 10 injury situations from female team Koga H. et al. Sports Medicine 2010 440 33.85
handball and basketball p
24 Distribution of in situ forces in the anterior cruciate ligament in Gabriel MT. et al. Journal of ' 2004 430  22.63
response to rotatory loads Orthopaedic Research
A 10-year comparison of anterior cruciate ligament ] ] .
25  reconstructions with hamstring tendon and patellar tendon Pinczewski LA.  American J gqrnal of 2007 429 26.81
etal. Sports Medicine

PY: Publication year. TC: Total citation. AC: Average citations per year
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Table 3. The 100 most frequently used keywords in articles about ACL
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Figure 6. Network visualization map based on keyword analysis
performed to identify the most cited topics about ACL. Footnote:
In the indicator given in the lower right corner of the figure, the
number of citations received by the topic increases from blue to red
(blue-green-yellow-red). The size of the circle indicates the number

of uses of the keyword.
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Keywords I\(I)l;l:sl:esr Keywords 11‘;’3;‘: Keywords I\(I:f":slzesr
anterior cruciate ligament 2522 outcomes 67 navigation 43
ACL 1037  double-bundle 66 return to play 43
ACL reconstruction 948 knee kinematics 66 ACL repair 42
Knee 824 ?gggg;igzggﬁte g s (ACL) 65 anteromedial bundle 42
igggﬁftrrﬁiﬁgﬁte i st 820  hamstrings 65 complications 42
reconstruction 529 outcome 64 epidemiology 42
biomechanics 267  hamstring graft 62 failure 42
osteoarthritis 251 laxity 62 septic arthritis 42
anterior cruciate ligament (ACL) 243 ligament 61 single bundle 42
rehabilitation 230 risk factors 61 children 41
Arthroscopy 225  surgery 60 articular cartilage 40
MRI 205 gait 56 clinical outcome 40
magnetic resonance imaging 177 posterolateral bundle 55 tunnel enlargement 40
Meniscus 155 injury 54 ACL rupture 38
Allograft 145 tunnel widening 53 graft fixation 38
Revision 139 anatomic 51 rupture 38
return to sport 135 interference screw 51 risk factor 37
Autograft 125  muscle strength 51 fixation 36
ACL injury 123 pediatric 51 graft failure 36
Hamstring 123 KOOS 49 ligament reconstruction 36
patellar tendon 117 return to sports 49 tunnel placement 36
double bundle 110  double-bundle reconstruction 48 hamstring tendon graft 35
Kinematics 108 electromyography 48 meniscal tear 35
Anatomy 94 knee laxity 48 posterior tibial slope 35
anterior cruciate ligament injury 94 ACL tear 47 semitendinosus tendon 35
Cartilage 90 skeletally immature 47 lateral meniscus 34
hamstring tendon 86 gait analysis 46 quadriceps strength 34
knee injury 82 hamstring autograft 46 single-bundle 34
anterolateral ligament 79 adolescent 45 tibial slope 34
pivot shift 78 complication 45 injury prevention 33
proprioception 72 meniscal repair 44 knee ligaments 33
Graft 68 quadriceps 44 tunnel position 33
femoral tunnel 67 transtibial 44

knee joint 67 knee function 43

- DISCUSSION

When the article distribution about ACL between 1980
to 2021 is investigated, from 4-179 articles (mean 79
articles) were published from 1980 to 2004. From 2005-
2014, from 226 to 394 articles were published (mean 302
articles). From 2015-2021, from 448-727 articles were
published (mean 583 articles). The notable increasing
trend beginning from 2010-2011 continued until 2021
and the number of articles published reached 727 in
2021. When prediction results for the next 5 years are
assessed, it can be said the increasing trend for article
numbers will continue.

When the publication distribution for global countries
is investigated, 17 of the top 20 most active countries
contributing to the literature for article productivity
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about ACL were developed countries. Only 3 of the top 20
active countries (China, Brazil, Turkey) were developing
countries, though all have large economies. There were
high level positive correlations between the number of
articles about ACL produced by countries with the GDP
and HDI of the countries and a moderate statistically
significant correlation with GDP per capita. When
active countries are assessed along with development
levels, article productivity in the literature about ACL is
primarily affected by the economic size of countries and
their development level.

When the density map created according to total
collaboration between countries is assessed, the
countries with highest collaboration were identified to
be USA, Germany, England (in UK), Sweden, Australia,
Italy, France, Canada, Japan, Switzerland, Netherlands,
Norway, Austria and Brazil. When common author
collaboration about ACL in countries is investigated, it
appears that geographical adjacency affects international
cooperation. Collaborations mainly occur between
countries located in the same region (international
collaboration clusters: (Croatia, France, Ireland), (Serbia,
Switzerland), (Argentina, Brazil, Chile), (Italy, Portugal,
Spain), (Canada, Denmark, Finland, Norway, Sweden),
(Egypt, Greece, Kuwait, Qatar, Saudi Arabia, Turkey),
(Japan, Malaysia, South Korea, Taiwan, Thailand),
(Austria, Germany, Luxembourg, Netherlands, Poland),
and (Belgium, Czech Republic, England (in UK),
Scotland, Wales)).

We can recommend that authors who research and
want to publish ACL should first pay attention to the
top 14 journals in Table 1 that publish the most articles
on ACL. When citation analysis of the journals is
assessed, the most effective journals according to mean
citation numbers per article published were identified
to be Journal of Bone and Joint Surgery (American
Volume), Physical Therapy, Journal of Bone and Joint
Surgery (British Volume), American Journal of Sports
Medicine, Journal of Orthopaedic & Sports Physical
Therapy, Clinical Orthopaedics and Related Research,
Arthroscopy, Clinical Journal of Sport Medicine,
Arthroscopy: The Journal of Arthroscopic and Related
Surgery, Journal of Orthopaedic Research, Orthopedic
Clinics of North America, Osteoarthritis and Cartilage,
Acta Orthopaedica Scandinavica, Journal of Pediatric
Orthopaedics and Acta Orthopaedica, in that order.
Researchers who wish to publish studies receiving more
citations are recommended to prioritize these journals.

When the analyzed articles are assessed according to
total citation numbers, the study receiving most citations
was identified as the study entitled “Biomechanical
measures of neuromuscular control and valgus loading
of the knee predict anterior cruciate ligament injury risk

in female athletes” published by Hewett et al. (5) in the
American Journal of Sports Medicine. The second most
effective study was entitled “Mechanisms of anterior
cruciate ligament injury”, published by Boden et al.
(28) in Orthopedics. The third most effective paper was
published by Daniel et al. (23) in the American Journal of
Sports Medicine entitled “Fate of the ACL-injured patient:
A prospective outcome study”. The fourth most effective
study was published by Olsen et al. (29) in the American
Journal of Sports Medicine entitled “Injury mechanisms
for anterior cruciate ligament injuries in team handball a
systematic video analysis” The fifth most effective study
was entitled “Tensile properties of the human femur-
anterior cruciate ligament-tibia complex: the effects
of specimen age and orientation”, published by Woo et
al. (30) in the American Journal of Sports Medicine.
When articles are assessed according to mean number of
citations per year, the most effective study was the one by
Hewett et al. (5). The second most effective study was by
Paterno et al. (31) published in the American Journal of
Sports Medicine and entitled “Biomechanical measures
during landing and postural stability predict second
anterior cruciate ligament injury after anterior cruciate
ligament reconstruction and return to sport” . The third,
fourth and fifth most effective studies were by Mall et al.
(3), Sanders et al. (32) and Paterno et al. (33) related to the
incidence of ACL reconstruction . According to the co-
citation numbers for all articles analyzed, the top articles
were Tegner and Lysholm (19), Lysholm and Gillquist
(20), Hefti et al. (21), Yagi et al. (22), Daniel et al. (23),
Irrgang et al. (24), Lohmander et al. (25), Noyes et al.
(26) and Loh et al. (27) We recommend that orthopedists
interested in this topic firstly read these publications.

When analysis findings about keywords are assessed,
the results of cluster analysis identified 6 clusters with
different colors about ACL. The keywords receiving
most citations were identified as knee kinematics, knee
function, posterolateral bundle, anteromedial bundle,
tunnel placement, clinical outcome, epidemiology, injury
prevention, risk factors, anterior cruciate ligament (ACL)
reconstruction, hamstring tendon, and patellar tendon.
According to analysis results to identify trend topics,
keywords studied in recent years were identified as
return to sport, ACL injury, anterolateral ligament, pivot
shift, quadriceps strength, KOOS, ACL tear, ACL repair,
meniscal repair, knee ligaments, tibial slope, posterior
tibial slope, return to play, adolescent, graft failure and
lateral meniscus.

We did not encounter any bibliometric study as a result
of literature screening about ACL. This comprehensive
study is the first bibliometric research related to this
topic, which is a strong point of this study. A limitation
of the research is that only the WoS database was used
for literature screening. Our reason for not choosing the
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PubMed database is that citation and co-citation analyses
cannot be performed in PubMed. The Scopus database
was not chosen due to indexing journals with low impact
factor. The WoS database indexes articles published in
journals with higher impact factor compared to other
databases (13-15).

CONCLUSION

This comprehensive bibliometric research about ACL,
a topic with an increasing trend in article numbers in
recent years, shares summary information about 9101
articles published from 1980-2021. The trend in the
number of articles about ACL increasing every day will
continue. Nearly half of the articles originated in the
USA. According to analysis results to identify trend
topics, the trend keywords studied in recent years were
return to sport, ACL injury, anterolateral ligament, pivot
shift, quadriceps strength, KOOS, ACL tear, ACL repair,
meniscal repair, knee ligaments, tibial slope, posterior
tibial slope, return to play, adolescent, graft failure
and lateral meniscus. This article may provide better
understanding about the historical literature about ACL
for clinicians, scientist and surgeons and ideas for new
studies to be designed by investigating research trends.
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ABSTRACT

Aim: Sedation is a fundamental component of the pediatric gastrointestinal endoscopy (GIE). The dosing of drugs to be used
for sedating the child is an important aspect of the efficacy and safety of procedural sedation. Besides, outpatient procedures
are stressful situations for pediatric patients and also their families, and therefore, parental anxiety may affect children
indirectly. The first aim of the study was to assess the association between parental anxiety and required sedative dose in
children undergoing GIE. The second aim was to assess the factors associated with children’s preoperative anxiety.

Material and Method: This study was a prospective, observational, and single-center study performed by the same fellowship-
trained pediatric gastroenterology specialist and the same anesthesiology specialist. Parental anxiety was evaluated with
the State-Trait-Anxiety-Scale (STAI) and children's anxiety was evaluated with the Modified Yale Preoperative Anxiety
Scale (mYPAS). Midazolam, ketamine, propofol, and fentanyl were administered for the children’s sedation. There were 2
comparisons in this study, the anxiety of parents according to mean STAI scores, and anxiety of children according to mYPAS
scores.

Results: Of 120 children and parents, 87 parents (73%) and 57 children (48%) had high anxiety. Of 120 parents, 111 parents
(92%) were mothers of the children. Younger children had higher anxiety levels. Before and the start of the GIE heart rates of
children were higher both in the high anxiety group of parents and children. In sedatives, high anxiety parents’ children and
high anxiety children were required more ketamine dosages. (p<0,05)

Conclusion: Parental anxiety affects anxiety in children having GIE, and this increases the required sedative doses. Children’s
younger age, lower weight and high ASA scores were associated with children’s preoperative anxiety.

Keywords: sedation, pediatrics, parent, endoscopy, preoperative anxiety

INTRODUCTION

Gastrointestinal endoscopy (GIE) is a diagnostic and
therapeutic procedure used to examine the gastrointestinal
tract in the pediatric population by pediatric
gastroenterologists. Sedation, which is a fundamental
component of pediatric GIE, is a safe and cost-effective
alternative to general anesthesia (1). The two primary
types of sedation for children undergoing GIE is general
anesthesia in the operating room, and intravenous (iv)
sedation in the outpatient endoscopy suite. The number
of pediatric endoscopies performed in outpatient settings
with sedation has increased over the past few decades (2).
Children’s sedation is different from the adult’s, particularly
in preschool-aged (3). Even though sedation seems safe in
children, it is associated with serious adverse events like;
apnea, bradycardia, laryngospasm, pulmonary aspiration,
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airway obstruction, or even death. An important aspect of
the efficacy and safety of procedural sedation is the dosing
of drugs to be used for sedating the child. Regardless of
the procedure, technical advances in patient monitoring
increase patient safety. In particular, the use of pulse
oximetry, microstream capnography, and bispectral index
(BIS) monitoring is highly reliable measurements for the
detection of abnormal ventilation and anesthesia depth
during procedures.

Ketamine and propofol are both highly effective and safe
in children undergoing both upper and lower endoscopy.
Ketamine has its anesthetic, analgesic, and amnestic
properties, and propofol is a hypnotic agent for short
procedures as it is short-acting and does not accumulate
with multiple doses. Ketamine-propofol drug combination
is usually used in procedural sedation for children (4).
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These procedures are stressful situations for pediatric
patients and also their families. Parents of children
undergoing outpatient surgery stay with their children
both preoperatively and postoperatively, and therefore,
parental anxiety may affect children indirectly (5, 6). This
canresultin decreased pain threshold and more anesthetic
requirements in children during the procedure.

As to former, the literature includes studies on the
association between preoperative childrens anxiety
with parent’s occupation, educational background, and
anxiety (7-9).

Until now, it has not been possible to identify the
association between parental anxiety and the required
anesthetic dose in children undergoing GIE. The first aim
of this study was to determine the association between
parental anxiety and required anesthetic dose in children
undergoing GIE. The second aim was to assess the factors
associated with children preoperative anxiety.

MATERIAL AND METHOD

This study was a prospective, observational, and single
center study conducted between February 1, 2022 and May
1, 2022. The study was carried out with the permission
of Umraniye Training and Research Hospital Ethics
Committee (Date: 17/06/2022, Decision No:54132726-
000-1757). All procedures were carried out in accordance
with the ethical rules and the principles of the Declaration
of Helsinki. The study was registered to the Clinical Trials,
NCT05210829. Children aged between 2-17 years with
American Society of Anesthesiology (ASA) Physical
Status I and II, who were scheduled to undergo elective
outpatient GIE under sedation by the same fellowship-
trained pediatric gastroenterology specialist and the same
anesthesiology specialist, and their parents were considered
for enrollment in this study. Study participation consent
was obtained from parents before starting the procedure.
An anesthesiology specialist examined all patients before
the day of the procedure. The anesthesiology consent form
was given by the family.

The patient's age, gender, height, weight, ASA score, the
procedure to be performed (upper or upper and lower
GIE), parent's educational status, occupations, children’s
anxiety scale, and separation scale were recorded by
an anesthesia technician in the waiting room. Parental
anxiety scale assessments were done by parents and
collected by the anesthesia technician. The anesthesiology
specialist did not see the children or parents in the
waiting room.

Children's anxiety was evaluated with the Modified Yale
Preoperative Anxiety Scale (mYPAS) in the presence of
their parents 15 minutes before the procedure. The mYPAS
is an observational measurement of children's anxiety with

a cutoff score of 30, which is commonly used to define
probable anxiety. It has 27 items divided into 5 categories:
Activity, Vocalizations, Emotional Expressivity, State of
Arousal, and Use of Parent. Higher scores indicate greater
anxiety. The mYPAS was adapted for the Turkish population
by Hatipoglu et al. (10). The agitation of the child that
occurred when the child separated from their parents was
evaluated with the “Parental Separation Anxiety Scale”. This
four-point scale includes; 1- easy to separate, 2- sobbing
but easy to cease, 3- crying loudly and difficult to stop but
without holding the parents and not letting them go, and
4- crying loudly and holding the parents and not willing to
let them go. Parental anxiety was evaluated with the State-
Trait Anxiety Scale (STAI) by parents during the child
was in the procedure. This self-report anxiety assessment
contains two 20-item rating scales for measuring state
(STAI-S) and trait (STAI-T) anxiety. Total scores range
from 20 to 80, and higher scores indicate higher levels of
anxiety with a cutoft score of 40, which is commonly used
to define probable anxiety. The STAI was adapted for the
Turkish population by Oner and Le Compte (11).

After recording the children’s anxiety and separation
scale, a 22G or 24G intravenous line was secured. Cardiac,
respiratory, and BIS monitoring for sedation levels were
performed. Nasal oxygen administration with end-tidal
carbon dioxide (etCO:z) monitoring was started. All
medications were given according to the protocol in the
clinic. For the premedication, iv 0.05 mg/kg midazolam
was administered to each patient. For sedation, the initial
dose of ketamine was 1 mg/kg and, if necessary, up to a
maximum of 2 mg/kg was administered. For moderate
sedation, anesthesia will be applied with a BIS value of
60-70. Propofol 0.1 mg/kg, maximum 3 mg/kg sedation
was administered if adequate sedation cannot be achieved
or if wakefulness occurs during the procedure. It was
multimodal sedation, that included both midazolam,
ketamine, and propofol. Fentanyl was administered
only in colonoscopies. The sedation level was monitored
with both Ramsay Sedation Scale (RSS) and BIS. The
procedure was not started before the patient had RSS of
5 and BIS between 60-70. Before starting the procedure,
the BIS value, the amount of drug administered, the
patient's oxygen saturation (SpO:z), heart rate (HR),
and etCO: value were recorded. After the start of the
procedure, the same data were recorded again. At the end
of the procedure, the duration of the procedure and the
total amount of drug administered were recorded, and
the patient was transferred to the recovery unit. Nasal
oxygen was provided for 30 minutes in the recovery unit,
and SpO: and HR were monitored. Adverse effects such
as laryngospasm, desaturation (SpOz2 <90%), respiratory
depression, bradycardia, allergies, hiccups, nystagmus,
nausea, and vomiting were recorded. Patients with a
Modified Stewart Scale > 6 were discharged from the unit.
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Statistical Methods: Power analysis was run in order
to evaluate the adequate size of the sample. In order to
obtain a statistical power of 80 percent with effect size
of 0,71 in the study, we needed to enroll a minimum of
2 x 31 subjects to detect significant differences between
groups.

Mean, standard deviation, median, minimum, maximum
value frequency, and percentage were used for descriptive
statistics. The distribution of variables was checked with
Kolmogorov-Simirnov test. Independent Samples t-test
and Mann-Whitney U test were used for the comparison
of quantitative data. Chi-Square test was used for the
comparison of qualitative data. SPSS 28.0 was used for
statistical analyses.

Results

Participants were 124 children aged between 2 to 17
years, who were scheduled to undergo GIE, between
February 1, 2022, and May 1, 2022 by the same fellowship
trained pediatrics gastroenterology specialist and the
same anesthesiologist, and their parents. Two patients
were excluded due to flu, which was recognized at
the endoscopy unit, and two patients were excluded
due to being coronavirus positive. One hundred and
twenty patients were enrolled in the study. (Figure 1)
Demographic variables of children and parents were
presented in Table 1. Of 120 patients, the median age
was 12 (7, 16) years with 57% female patients, and 18
patients were ASA II. (ulcerative colitis n= 10, asthma
n= 3, diabetes mellitus n= 3, coeliac disease n=2) One
hundred and one patients (84%) underwent upper GIE
and 19 patients (16%) underwent lower GIE. Of 120
parents, 111 parents (92%) were mothers and 9 parents
(8%) were fathers of the children.

Table 1. Demographic variables of patients

Variables Total (n=120)
Age, yr 12 (7, 16)
Preschool (1-5 years) 20 (17)
School-aged (6-17 years) 100 (83)

Child gender Female 69 (57)
Weight, kg 42 (21, 53)

ASA

I 102 (85)

il 18 (15)
Endoscopy

Upper 101 (84)

Upper and lower 19 (16)
Parent

Mother 111 (92)

Father 9(8)
Parent education level, years 8(8,12)
Parent occupation status None 91 (75)
Data are presented as medians (interquartile ranges) or absolute numbers
(percentages).
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Figure 1. Flow chart

There were 2 comparisons in the current study, the anxiety
of parents according to mean STAI scores, and anxiety of
children according to mYPAS scores. According to mean
STAI scores 87 parents (73%) had higher than 40 points,
which indicated high anxiety (Group H-S). Thirty-three
parents (27%) had 40 and lower than 40 points in mean
STAI score, which indicated low anxiety (Group L-S).
Parental education level and occupation status were not
significantly different between groups. Mean STAI, STAI-S,
and STAI-T scores were significantly different between
groups. (p<0,001) There were no significant differences
between groups in children’s anxiety and separation levels.
Before GIE heart rates of children in Group H-S were
significantly higher than in Group L-S. (p<0,05) The start
of the GIE heart rates of children in Group H-S was not
significantly but higher than in Group L-S. (p=0,055) In
anesthetic sedatives of children, ketamine dosage was
significantly higher (p<0,05) and propofol dosage was
not significantly but higher in Group H-S. Group H-S,
which parents had more anxiety, children required more
ketamine dosage than Group L-S. (p<0,05) There was
no serious adverse event in the current study. Nausea
and vomiting occurred in 29 patients; 8 (25%) patients
in Group L-S, 21 (24%) in Group H-S, and there was no
significant difference between groups. (Table 2)

In mYPAS score comparison; 57 children (48%) had
higher than 30 points, which indicated high anxiety
(Group H-mY). All high anxious 57 children’s parents
were in high anxiety group. Sixty-three children (52%)
had 30 and lower than 30 points in mYPAS score, which
indicated low anxiety (Group L-mY). Age, weight, and
ASA of children were significantly different between
groups. (p<0,05) Mean mYPAS scores were significantly
different between groups. (p<0,001) Children separation
scale, before and the start of GIE heart rates were
significantly higher in Group H-mY. In anesthetic
sedatives, ketamine dosage was significantly higher
(p<0,05) and propofol dosage was not significantly but
higher in Group H-mY. (Table 3)
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Table 2. Parental anxiety comparison according to mean STAI

Table 3. Children anxiety comparison according to mYPAS scores

scores
q Group L-S Group H-S  pvalue

Variables (n=33) (n=87)

Age, yr 13 (7, 16) 12 (7, 16) 0,846™
Preschool (1-5 years) 7 (22) 13 (15) 0,356
School-aged (6-17 years) 25 (78) 75 (85)

Child gender
Female 15 (47) 54 (61) 0,156

Weight, kg 46 (26, 53) 40 (20, 53) 0,381™

ASA 0,106*
I 31 (94) 71 (82)

II 2 (6) 16 (18)

Endoscopy 0,970
Upper 28 (85) 73 (84)

Upper and lower 5(15) 14 (16)

Parent 0,210
Mother 28 (85) 83 (95)

Father 5(15) 4 (5)

Parent education level, years 8(8,12) 8 (8,12) 0,158™

Parent occupation status 0,115%
None 21 (66) 70 (80)

Parental STAI scores
STAI-S 32 (26, 39) 49 (45, 54) <0,001™
STAI-T 36 (31, 39) 45 (43,50)  <0,001™
Mean 34 (31, 37) 48 (44, 51) <0,001™

Children mYPAS 28 (28,42) 28 (28, 46) 0,426™

Children separation scale 0,596*
I 27 (82) 60 (69)

I 2 (6) 13 (15)
I 2 (6) 7 (8)
v 2 (6) 7 (8)

Children before GIE
HR 99 (81, 111) 107 (90, 120)  0,034™
SpO2 100 (100, 100) 100 (100, 100)  0,273™
EtCO: 36 (35, 40) 37 (26, 39) 0,855™

Children start of the GIE
HR 100 (82,112) 102 (93,117) 0,055t
SpO2 100 (100, 100) 100 (100, 100)  0,419™
EtCO> 40 (26, 44) 38 (36,40)  0,339™

Ketamine, mg/kg 1(1,1.4) 1.2(1,2) 0,008™

Propofol, mg/kg 0.3 (0, 0.5) 0.5 (0.1, 0.8) 0,127™

Fentanyl, mcg/kg 0(0,1) 0(0,1) 0,516™

GIE time, min 7 (6, 10) 8(7,12) 0,248™

Nausea and vomiting 8 (25) 21 (24) 0,898+

Data are presented as medians (interquartile ranges) or absolute numbers

(percentages). P-values in bold represent statistically significant results (P < 0.05). t:

independent sample t-test, m: Mann-Whitney U test, X*: Chi-square test, STAI: state

trait anxiety scale, mYPAS: modified yale pediatrics anxiety scale, GIE: gastrointestinal
endoscopy, HR: heart rate, SpOa: oxygen saturation, EtCO2: end-tidal carbon dioxide

. Group L-mY  Group H-mY pvalue
Variables (n=63) (n=57)
Age, yr 14 (11, 17) 8(5,13) <0,001™
Preschool (1-5 years) 3(5) 17 (30)
School-aged (6-17 years) 60 (95) 40 (70)
Child gender
Female 33 (52) 36 (63) 0,233%
Weight, kg 48 (39, 56) 23 (18, 45) <0,001™
ASA 0,005*
1 59 (94) 43 (75)
1I 4 (6) 14 (25)
Endoscopy 0,625
Upper 54 (86) 47 (82)
Upper and lower 9 (14) 10 (18)
Parent 0,849
Mother 58 (92) 53 (93)
Parent education level, years 8(8,12) 8 (8,12) 0,401™
Parent occupation status 0,601
None 49 (78) 42 (74)
Children mYPAS 28 (28, 28) 45 (36, 65) <0,001™
Children separation scale <0,001*
I 62 (98) 24 (42)
11 1(2) 15 (26)
it 0 (0) 9 (16)
v 0(0) 9 (16)
Parental STAI scores
STAI>40 45 (71) 43 (75) 0,620*
STAI-S 45 (37, 51) 47 (41, 52) 0,185™
STAI-T 44 (37, 48) 44 (38, 48) 0,877™
Mean 44 (36, 49) 45 (40, 50) 0,351™
Children before the GIE
HR 98 (85, 110) 110 (92, 121) <0,001™
SpO:2 100 (100, 100) 100 (100, 100) 0,176™
EtCO2 37 (36, 39) 37 (35, 39) 0,886™
Children start of the GIE
HR 98 (85, 109) 113 (94, 123) <0,001™
SpO:2 100 (100, 100) 100 (100, 100) 0,612™
EtCO2 38 (36, 40) 38 (35, 40) 0,563™
Ketamine, mg/kg 1(1, 1.5) 1.5(1,2) 0,008™
Propofol, mg/kg 0.3 (0, 0.7) 0.5 (0, 0.9) 0,631™
Fentanyl, mcg/kg 0 (0, 0) 0 (0, 0) 0,313™
GIE time, min 8(7,12) 8(6,11) 0,614™
Nausea and vomiting 11 (17) 18 (32) 0,071*
Data are presented as medians (interquartile ranges) or absolute numbers
(percentages). P-values in bold represent statistically significant results (P < 0.05). t:
independent sample t-test, m: Mann-Whitney U test, X*: Chi-square test, STAI: state
trait anxiety scale, mYPAS: modified yale pediatrics anxiety scale, GIE: gastrointestinal
endoscopy, HR: heart rate, SpO2: oxygen saturation, EtCOa: end-tidal carbon dioxide

DISCUSSION

The results of this study indicate that parental anxiety
was associated with children’s required anesthetic doses
for sedation in GIE. All high anxious children (n=57)
had high anxious parents. In 87 high anxious parents,
30 parents had low anxiety children. In our study, Group
H-S required more ketamine and propofol than Group
L-S. Likewise our study, other studies administered both
ketamine and propofol with or without premedication to
children in procedural sedations [4, 12, 13]. In a study
with 125 children, who had a procedure in the emergency
department, only ketamine was administered as a sedative
agent and required more doses (1.5- 2 mg/kg) than in our
study, in which we used multimodal sedatives (14). In
addition, there was a formulation for the estimated dose

of propofol to induce sedation in children, but it was hard
to use in daily practice (15). This formulation included
lots of calculations including body surface area. However,
the optimal level of sedation differs according to the
procedure. For example, in upper endoscopy, the major
goal of sedation is to avoid gagging, and in colonoscopy,
the goal of sedation is to avoid visceral pain (16).

In our study, we did not see any serious adverse effects of
sedation like; desaturation, bradycardia. We believe that
using multimodal sedation in outpatient settings protects
children from serious adverse events. In one study, they
used only ketamine sedation in children undergoing
upper GIEandrecorded 9.5% laryngospasm (17). Another
study showed 20% of transient apnea in the use of only
propofol for upper GIE (18). In adverse events, nausea
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and vomiting were occurred in 29 children. Children
with high anxiety showed higher incidence of nausea and
vomiting without a significant difference (32% vs. 17%,
p=0,071). In the literature there are conflicted results; Li
et al. (19) showed no association between preoperative
anxiety and postoperative nausea and vomiting, and
Kallar and Jones (20) presented an increased preoperative
anxiety results with a postoperative nausea and vomiting.

We did not find any significant difference in mYPAS
scores in the comparison of parental anxiety. Similar to
our results, Bumin and Uyar (21) showed that maternal
anxiety levels did not have a significant association with
children’s anxiety. In contrast to our results, Cui et al.
(9) a found positive correlation between mYPAS of the
children and STAI-S score of parents in the younger aged
group, but no significant difference in STAI-T scores of
groups.

Before and the start of the GIE heart rates were higher
in both Group H-S and Group H-mY. Supporting our
results, previous literature showed that children’s heart
rate was positively associated with children’s anxiety (22).

We showed that younger ages in children had more
preoperative anxiety levels. This finding was consistent
with other studies in the literature, which showed younger
age was associated with higher preoperative anxiety in
children (9, 22, 23). In addition, the current study showed
that higher preoperative children anxiety, which included
younger ages, was associated with higher preoperative
separation levels. Previous literature proved that there
was a correlation between age and the separation level of
children. This finding might be a result of the older ages
being more independent and they might have more prior
experience of separation anxiety (24, 25).

The current study showed ASA II children were
significantly higher preoperative anxiety levels in
the comparison of children’s anxiety. Similar to our
results, Facco et al. (26) showed the level of anxiety was
significantly related to the ASA physical status in adults.
Patients belonging to ASA II and III had significantly
higher anxiety levels than ASA I patients.

There are some limitations in the current study. One
limitation was that we did not examine other factors that
could affect the anxiety of the parents, such as parents’
cognitive ability, children’s or their sibling’s previous
surgery history. Another limitation was we did not
record postoperative childrens recovery time or parents’
postoperative anxiety levels.

In conclusion, parental anxiety affects anxiety in children
having GIE, and this increases the required sedative
doses. Multimodal sedative administration might
protect children from serious adverse events. These
findings encourage further studies to investigate sedative
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doses and anxiety in both children and their parents in
outpatient procedures.
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ABSTRACT

Aim: Oxidative stress is one of the causes of contrast-induced nephropathy (CIN). Paraoxonasel (PON1), is one of the
oxidative stress markers. The most sensitive method that has been in use to measure PON1 enzyme activity is the measurement
of arylesterase (AREase) activity. To explore relationship between AREase activity and CIN development.

Material and Method: A total of 58 STEMI patients were included in our study. The patients were divided into two groups as
CIN (+) and CIN (-). The success of AREase activity level in predicting the development of CIN was also examined by using
ROC analysis.

Results: Out of the study patients, 13 were CIN (+) and 45 were CIN (-). AREase activity was found to be statistically
significantly lower in the CIN (+) group (875 U/L vs 819 U/L, p= 0.004). In the regression analysis, diabetes mellitus, contrast
volume and AREase activity were determined as independent risk factors in the development of CIN. As a result of the ROC
analysis, we concluded that the AREase activity level <824.1 U/L predicted the development of CIN with 61.5% sensitivity and
86.7% specificity (AUC= 0.768, 95% CI= 0.638-0.868, p=0.001).

Conclusion: AREase level is an independent risk factor for the development of CIN and can be used for the prediction of CIN
development.

Keywords: Acute myocardial infarction/STEMI, angiography, coronary, coronary artery disease, percutaneous coronary
Intervention (PCI), renal disease, acute

INTRODUCTION

Contrast-induced nephropathy (CIN) is an iatrogenic
acute kidney injury that develops after the intravascular
administration of the contrast agent for diagnostic or
therapeutic purposes and is associated with increased

volume, advanced age, hypertension, hyperuricemia, and
multiple myeloma are the conditions that increase the
prevalence of CIN (4).

mortality (1). The three pathophysiological mechanisms
most frequently accused in the development of CIN are
direct tubular damage, intra-renal vasoconstriction, and
increased production of reactive oxygen species (ROS)
(2). In most patients, CIN can be cured spontaneously and
renal replacement therapy is not being required. However,
15% of patients who develop CIN may need temporary
haemodialysis, and end-stage renal disease may develop
in 4% of patients whose renal functions do not improve
(3). Chronic kidney disease, diabetes mellitus, congestive
heart failure, intra-arterial interventions, high contrast
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Compared with fibrinolytic therapy, percutaneous
coronary intervention (PCI) is the most selective
treatment in ST-segment elevation myocardial infarction
(STEMI) patients because of the presence of less ischemic
complications, higher preserved myocardial mass, and
lower mortality rates (5). However, one of the most
important complications of PCI is CIN. The frequency of
CIN is higher in STEMI patients than the other patients
with acute coronary syndromes (6). The risk of CIN can
be minimized by hydration during and after primary
PCI, keeping the volume of contrast agent limited, and
also by choosing a low-osmolar contrast agent (7).
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Various biomarkers have been in use to detect
the elevated amount of ROS production that has
been considered as one of the most important
mechanisms responsible for the development of CIN.
Paraoxonase-1 (PON-1) is the enzyme that binds to
high density lipoprotein (HDL) and protects it from
oxidative modification and hydrolysis by hydrogen
peroxide (8). It is known that PON-1 activity decreases
in systemic oxidative stress and atherosclerosis (9).
One of the two substrates used for the measurement
of PON-1 activity is arylesterase (AREase). It has
been previously shown that oxidative stress increases
in CIN and coronary artery disease (4, 10). However,
the relationship between CIN and AREase activity in
STEMI patients has not been studied before. In our
study, we investigated whether there is a relationship
between AREase, a marker of oxidative stress, and the
development of CIN in STEMI patients undergoing
primary percutaneous intervention and whether this
relationship can be used for the prediction of CIN in
STEMI.

MATERIAL AND METHOD

Study Population

This is a single centre, retrospective, cross-sectional
study. Between October 2019 and January 2020, a
total of 58 patients who met the study criteria were
included in the study. The exclusion criteria of the
study were determined as the presence of acute or
chronic infection, malignancy, autoimmune disease,
pregnancy, breastfeeding, known systolic heart failure
and being under 18 years of age. Patients taking drugs
with antioxidant effects were excluded from the study.
Individuals who refused to be part of the study were
also excluded.

STEMI was defined as chest pain together with the
detection of new or presumed new ST segment elevation
in > 2 adjacent leads in 12-lead electrocardiography.
Emergency coronary angiography was performed to all
patients in this group, and as a standard, acetylsalicylic
acid, clopidogrel or ticagrelor and heparin were given
before angiography, also, if not contraindicated, beta-
blockers, angiotensin-converting enzyme inhibitors,
and statins were prescribed during hospitalization.
Contrast-induced nephropathy has been characterized
by an increase in serum creatinine level ( > 0.5 mg/dL
or = 25%), within 48—72 hours after the administration
of a contrast agent (11). According to this definition,
patients were divided into two groups as CIN (+) and
CIN (-). To all of the groups, iohexol, a low osmolar
contrast agent, was administered during coronary
angiography.

This study was retropesctively designed as a part of
entitled “Oxidative stress parameters in patients with
ST segment elevation myocardial infarction and the
effects on in-hospital prognosis” which was a prospective
study supported by Scientific Research Project Unit of
Zonguldak Biilent Ecevit (BAP 2019-21664500-01). The
study was carried out with the permission of Zonguldak
Biilent Ecevit University Non-interventional Clinical
Researches Ethics Committee (Date: 11.05.2022, Decision
No: 2022/09-8). All procedures were carried out in
accordance with the ethical rules and the principles of the
Declaration of Helsinki.

Data Collection & Blood Sample Preparation

Demographic information, heart rate, systolic blood
pressure, body mass index, smoking status, presence of
hyperlipidaemia, hypertension and diabetes mellitus,
as well as the medications of the patients were recorded
for all patients included in the study. Hypertension was
defined if an individual had systolic BP (SBP) 2140 mmHg
and/or diastolic BP (DBP) 290 mmHg in more than two
measurements in the hospital, previously diagnosed as
hypertensive or if an individual was under the usage of
any antihypertensive medications. Hyperlipidaemia was
defined if an individual had serum triglyceride levels >200
mg / dl, low-density lipoprotein cholesterol levels >130 mg
/ dl, serum total cholesterol levels 2240 mg / dl, previously
diagnosed as hyperlipidemic, or if an individual was under
the usage of lipid-lowering medication. Diabetes mellitus
was defined as having fasting plasma glucose levels more
than 126 mg / dL in multiple measurements or if an
individual was already diagnosed as diabetic, or if a person
was under the usage of antidiabetic medications. Both the
active smokers and ex-smokers were included in the study
as smokers.

Detection of infarct related artery (IRA) as spontaneous
complete recanalized in coronary angiography performed
before primary percutaneous coronary intervention (PCI)
in patients with STEMI was defined as Thrombolysis in
Myocardial Infarction (TIMI) flow grade 3.

Transthoracic echocardiography was performed to the
patients in the patient group within 24-48 hours after
admission to the hospital, and to the patients in the
control group at the outpatient admissions clinic. Left
ventricular ejection fraction (LVEF) was measured and
recorded with biplane images, and patients with LVEF <
50% was regarded as having early left ventricular systolic
dysfunction. In-hospital mortality was also recorded in the
patient group.

Blood samples of the study patients were taken from the
antecubital veins while preparing the patients for coronary
angiography and collected into the biochemistry tubes
with K2EDTA. Hemogram analysis was performed with
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LH 780 Analyser (Beckman Coulter, Miami, USA). Lipid
parameters and routine biochemistry parameters were
immediately measured with the ADVIA 2400 (Siemens,
NY, USA) device. The blood samples were centrifuged
at 3000 rpm for 10 minutes and the sera were separated.
Separated sera were stored in eppendorf tubes at -80
degrees Celsius until AREase activities were measured.

Arylesterase (AREase) Activities

ELISA kits were used to determine serum PON-1 and
AREase activities (Relassay, Turkey). PON-1 activity was
measured spectrophotometrically at 37°C and 412 nm and
AREase activity was measured at 37°C and 270 nm PON-1
activity was expressed as international units per 1 litre of
sera (U/L) and AREase activity was expressed as kilo units
per 1 litre of sera (KU/L) (12, 13).

Statistical Analysis

Statistical analyses were performed with SPSS 19.0
software. Distribution of data was determined by Shapiro-
Wilk test. Continuous variables were expressed as mean +
standard deviation or median (minimum-maximum) and
categorical variables as frequency and percent. Categorical
variables were compared using Pearson Chi-square test.
Continuous variables were compared with independent
sample t test or the Mann-Whitney U test for two groups.
The variables of age, hypertension, diabetes mellitus (DM),
contrast volume, AREase value and LDL-C were used in
Multivariate Binary logistic regression analysis with the
backward elimination method to determine risk factors
according to the presence of CIN. MedCalc 19.6.4 was
used to calculate receiver operating characteristic (ROC)
analyses, to determine the optimal cut-off value of AREase
to predict the development of CIN. P value of less than
0.05 was considered as statistically significant for all tests.

RESULTS

Among 45 patients, 13 were CIN (+). The frequency of CIN
was 22.4%. Both groups were similar in terms of age and
sex. Not only diabetes mellitus but also hyperlipidaemia
occurred more in CIN (+) patients and this was statistically
significant (p= 0.043 and p= 0.038). Demographic and
clinical characteristics of the study patients were shown
in Table 1. No difference was recorded in terms of
echocardiography parameters and the patient medications.
Contrast volume used was significantly elevated (222 + 25
ml vs 197 + 8 ml, p= 0.004) in the CIN (+) group.

Routine biochemical and hemogram values as well as
AREase activity levels were shown in Table 2. LDL-C was
significantly decreased in CIN (+) patients (124 + 38 mg/
dL vs 103 + 34 mg/dL, p= 0.043). AREase activity was also
significantly decreased in CIN (+) group (875 [252-1007]
U/L vs 819 [371-939] U/L, p=0.004) as shown in Figure 1.
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Table 1. Demographic properties and clinical characteristics of the

study patients.

Variables CIN (-) CIN (+) P
n= 45 n=13

Age (years), mean+SD 59+12 61£12 0.608
Male, n (%) 32 (76) 14(87)  0.346
Diabetes mellitus, n(%) 12 (26) 8 (61) 0.043
Hypertension, n(%) 15 (35) 8 (50) 0.324
Smoking, n(%) 30 (71) 11(68)  0.843
Hyperlipidemia, n(%) 26 (61) 5(31) 0.038
Body mass index (kg/m2) 26.1 [17-52] 26.9 [23-35] 0.300
Systolic blood pressure (mmHg) 128 + 20 139+22  0.070
Admission heart rate (beats/min) 79 + 13 86 + 12 0.093
Anterior MI presentation 23 (54) 5(31) 0.101
TIMI 3 flow 13 (30) 3(18) 0357
Stent length (mm) 20 [12-41]  22[9-42] 0.483
Contrast volume (ml) 222 +£25 197 £ 8 0.004
Infarct related coronary artery (n,%) 0.673

LAD 23 (51) 5 (38)

CX 7 (15) 2 (16)

RCA 15 (33) 6 (46)
Echocardiography parameters
LA (mm) 37[30-50] 36 [32-48] 0.588
IVS (mm) 12[9-15]  12[9-17] 0.879
PW (mm) 11[9-14] 11.5[9-16] 0.555
EDD (mm) 48 [42-65] 47.5 [42-61] 0.787
ESD (mm) 31[25-40] 30 [26-41] 0.587
EF (%) 45[30-60]  45[30-60] 0.860
Drug use
RAS blocker 14 (33) 5(31) 0.881
Diuretic 6 (14) 2(12)  0.861
Beta blocker 7 (16) 3 (18) 0.852
Alfa blocker 0 (0) 1(16) 0.105
CCB 6 (14) 4(25) 0339
Anti platelet 8 (19) 1(6) 0.233
Combine antihypertensive 10 (23) 5(31) 0.566
Statin use 11(26) 2(12) 0.268

Abbreviations: CCB: Calcium channel blockers, CIN: Contrast induced nephropathy,
CX: Circumflex, EDD: End diastolic diameter, EF: Ejection fraction, ESD: End systolic
diameter, IVS: Inter ventricular septum, LA: Left atrium, LAD:Left anterior descending,|
PW: Posterior wall, RAS: Renin angiotensin system, RCA: Right Coronary artery, TIMI{
Thrombolysis in Myocardial Infarction.

Table 2. Laboratory findings and the studied oxidative stress

markers.

Variables (2115 4(5) CIEE 1(; ) vaIl)ue
Urea (mg/dL) 33 [12-83] 40 [23-87]  0.085
Creatinin (mg/dL) 0.9 [0.6-1.2] 0.9[0.5-4.6] 0.724
TC (mg/dL) 190 [88-360] 155 [115-241] 0.059
LDL-C (mg/dL) 124 + 38 103 + 34 0.043
HDL-C (mg/dL) 39+84 39452  0.778
Triglyceride (mg/dL) 151 [56-465] 136 [52-233]  0.100
Peak troponin-T (ng/mL) 5.5[0.26-131]  2.5[0.3-10] 0.263
Peak CK-MB (ng/mL) 142 [1.3-300] 116 [21-300] 0.807
WBC count (103/pL) 10.4 6-19 10 (7.9-22)  0.986
Hemoglobin (g/dL) 13.8+2.0 141+24  0.595
Platelet (103/pL) 245 (140-563) 213 (79-379)  0.409
AREase (U/L) 875 [252-1007] 819 [371-939] 0.004

Abbreviations: AREase: Arylesterase, AU: Arbitrary Unit, CIN: Contrast induced
nephropathy, CK-M: Creatine kinase MB, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol, OSI: oxidative stress index,
TAS: Total antioxidant status, TOS: Total oxidant status, TC: Total cholesterol, U/L:
Unit/ Liter, WBC: White blood cell.




] Health Sci Med 2023; 6(2): 244-249

Kalayci et al. AREase activity for CIN in STEMI

1200,0
1000,

—

800,0-

AREase

600,07

400,0-]

200,0

oN ) o'
CIN

Figure 1. Box plot presentation comparison of arylesterase activity
among CIN (+) and CIN (-) groups

In order to determine the independent risk factors in
the development of CIN, a Multivariate Binary Logistic
Regression analysis was performed by modelling age,
LDL-C, hypertension, AREase activity, contrast volume
and diabetes mellitus (Table 3). As a result of this
analysis, diabetes mellitus, contrast volume and AREase
activity were determined as independent risk factors
for the development of CIN. With the ROC analysis,
we concluded that the AREase activity level <824.1 U/L
predicted the development of CIN with a sensitivity
of 61.5% and a specificity of 86.7% (AUC= 0.768, Cl=
0.638-0.868, p=0.001) (Figure 2).

Table 3. Multivariate binary logistic regression analysis of

independent risk factors for the presence of contrast induced
nephropathy in all study patients

Indicators* Rank**  OR %95 CI P value
Hypertension 1 1.417  0.187-10.762 0.736
LDL-C 2 1.013  0.985-1.041 0.372
Age 3 0.937  0.853-1.029 0.171
AREase 4 0.992  0.986-0.998 0.015
DM 4 6.723  1.133-39.882 0.036
Contrast volume 4 1.078 1.025-1.134 0.002

*Abbreviations: ARE: Arylesterase, DM: Diabetes Mellitus, LDL-C: Low-density
lipoprotein cholesterol. **Indicates the rank of elimination in stepwise backward LR
method.
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Figure 2. ROC curve analysis of the arylesterase activity level for the
evaluation of CIN presence.

DISCUSSION

In this study, we found a significant relationship between
AREase level and the development of CIN in STEMI
patients who underwent percutaneous intervention.
AREase level was significantly lower in patients with CIN
(+), and we found a moderate negative correlation in the
correlation analysis. After adjusting the other parameters,
the presence of diabetes mellitus, contrast volume and
AREase activity were found as independent predictors to
determine of the development of CIN.

Paraoxonase-1 (PON-1) is an HDL-related enzyme ester
with antioxidant and antiatherosclerotic properties.
Paraoxonase activity (PONase) and AREase activity are
used to measure PON-1 activity (14). AREase is defined as
calcium dependent esterase/ lactonase like paraoxonase.
However, AREase seems to be more sensitive than PONase
in determining PON-1 activity as AREase activity is
minimally affected by PON-1 polymorphisms and had
lower inter-individual variability (15). For this reason, we
decided to study AREase for the measurement of PON-1
activity. To our knowledge, there has been no previous
study investigating the relationship between CIN and
AREase activity. However, in one study, PON-1 activity
was measured in STEMI patients by evaluating PONase,
paraoxon hydrolysis (diethyl-p-nitrophenylphosphate),
and it was found to be associated with CIN (16). In this
study, the rate of diabetes mellitus patients was higher in
the CIN (+) group, but no sub-analysis was performed.
Similarly, also in our study, AREase activity values
reflecting PON-1 activity were found to be associated
with the presence of CIN.

AREase activity values reflecting PON-1 activity were
found tobesignificantlylower in people with angiographic
coronary artery disease than those with normal coronary
arteries, and the low enzyme activities were also shown to
be more pronounced in those with occlusion in all three
coronary arteries (17). In a study performed by Tang
et al. (14) it was found that the low serum AREase and
paraoxonase activities in patients with stabile coronary
artery disease were both associated with increased risk
for major cardiovascular events. However, in this study,
the prognostic value of AREase activity were reported to
be much higher than the paraoxonase activity (hazard
ratio 2.63; 95% CI, 1.97-3.50; P<0.01). In addition to
this, it is known that PON-1 activity decreases in patients
with chronic kidney disease (15).

In a meta-analysis study, the incidence of CIN in
STEMI patients was reported to be closely related with
hypertension, diabetes, presence of previous myocardial
infarction, age, damaged left anterior descending
artery, Killip class 2, decreased left ventricular ejection
fraction, lower estimated glomerular filtration rate and
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left ventricular ejection fraction <40% (18). In our study,
no relationship was found between the responsible
coronary artery or stent length and CIN. However, we
concluded that the presence of diabetes, contrast volume
and AREase activity are independent risk factors for the
development of CIN.

Large randomized studies have demonstrated the
relationship between high LDL-C and cardiovascular
diseases as well as mortality (19). However, major adverse
cardiovascular events (MACE) have been found to be
associated with low LDL-C at admission stage in STEMI
patients, and this situation has been expressed as lipid
paradox (20). Although the underlying mechanism is
unclear, low LDL-C levels at the admission stage was
found to be associated with CD14++CD18+ monocytes
in STEMI patients, moreover LDL-C levels less than 85
mg/dL at the admission stage was found to be associated
with increased risk for MACE during a median follow-up
of 2.7 years. (21). In our study, the LDL-C level was found
to be lower in the patient group with CIN (+) than in the
group with CIN (-). However, regression analysis failed to
demonstrate LDL-C as an independent risk factor for CIN.

There is only one study evaluating the development of
CIN and oxidative stress parameters in anterior STEMI
patients who underwent percutaneous intervention.
In this study, total antioxidant status (TAS), total
oxidative status (TOS), and oxidative stress index (OSI)
and paraoxon were used to evaluate PON-1 activity as
oxidative stress markers (16). A significant correlation
was found between all oxidative stress markers and
CIN, and according to the regression analysis, PON-1
activity and OSI values were found to be the independent
predictors. In our study, AREase, which was shown to
be more sensitive to PON-1 activity, was used, and as
a result, a significant correlation was found between
AREase activity and CIN development in all STEMI
patients who underwent percutaneous intervention.

Studies have been conducted on the administration of
antioxidants to reduce the development of CIN associated
with overproduction of reactive oxygen radicals. Meta-
analyses have also shown that the administration of
N-acetylcysteine along with hydration reduces the
development of CIN (22, 23). Positive effects of ascorbic
acid, another antioxidant, on coronary angiography-
related nephropathy have also been demonstrated
(24). On the other hand, in another study, prophylaxis
administration with oral a- or g-tocopherol (vitamin
E) was found beneficial in addition to hydration to
reduce the development of CIN in patients with chronic
kidney disease undergoing coronary angiography (25).
It has been previously shown that statins prevent the
development of CIN by reducing inflammation and
oxidative stress with their pleiotropic effects (26).
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Study Limitations

Our study had some limitations. Smoking and statin
usage are conditions that affect oxidative stress.
However, in our study, the two groups were similar
in terms of smoking and statin usage. Therefore, no
additional analysis was performed. Also, the patients
taking antioxidant drugs such as zofenopril, captopril,
and nebivolol were excluded from the study. The most
important limitation of our study was the small sample
size. In future, our knowledge on this subject will
increase with prospective studies that will be conducted
in a larger population by grouping and separating
diabetic patients. Another limitation may be the
seasonal period in which the study was conducted. The
design of our study was cross-sectional and included
patients over a three-month period, so the results may
have been affected by seasonal differences.

CONCLUSION

Inspection of AREase activity in STEMI patients
undergoing percutaneous intervention is an independent
risk factor for the development of CIN and can be used
for prediction. In summary, we can say that AREase
activity measurement provides very valuable information
in terms of CIN risk in STEMI patients who underwent
percutaneous intervention.
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ABSTRACT

Aim: This study aimed to assess the knowledge, attitude, and behavior of women aged 18-45 years toward osteoporosis.

Material and Method: A total of 368 females (average age:32.59+7.58) who applied to the family medicine outpatient clinics
between 15 May 2016 and 15 August 2016 participated in this study. Participants completed the revised osteoporosis knowledge
test, which contained 12 socio-demographic questions.

Results: The average score for participants in the exercise subgroup was found to be 9.56+3.62 out of 20; the average score for
the nutrition subgroup was 12.86+4.17 out of 26, and the average total score was 15.08 + 4.82 out of 32. In general, the average
score of participants was found to be 50% percent or less of the maximum scores of each subgroup of the questionnaire. This
result suggests that women have inadequate knowledge about osteoporosis. Participants’ level of knowledge of osteoporosis was
related to their education levels, occupational groups, and smoking status. High educational levels of participants correlated
with high average scores (p<0.05). Cigarette smoking correlated with low average scores (p<0.05). Healthcare workers had
higher average scores than non-healthcare workers (p<0.05) but the scores were generally considered to be low for both
groups.

Conclusion: We can infer that the osteoporosis knowledge level of our study participants is low. Education of whole
communities, especially women, should be embarked on. The main focus of this activity should be on the risk factors that
engender osteoporosis and basic preventive measures before the disease develops. Exercise and nutrition should be adopted as

a lifestyle. Although this duty concerns all healthcare providers, it mostly relies on primary care physicians.

Keywords: Osteoporosis, osteoporosis knowledge test, women, patient education

INTRODUCTION

Osteoporosis (OP) is a metabolic bone disease that
worsens over time, leading to decreased bone mineral
density and strength, increased bone fragility, and an
increased risk of fracture, resulting from deterioration in
bone microarchitecture (1). OP should be considered a
severe public health issue in climes where life expectancy
is rising. Due to the increase in the average life expectancy
in our country and because Turkish women possess many
risk factors, osteoporosis poses a significant health issue
that requires prompt diagnosis and preventive measures

(2).

Since 80% of OP patients are women, it is considered a
women’s health issue in many climes (3). OP is a disease
that can be prevented and its development can be delayed
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by decreasing the risk factors (4). There is a need to raise
awareness about osteoporosis in every period of life.
However, raising awareness, especially at young ages and
in the pre-menopausal period, will have a greater impact
on the preservation of bone health and the prevention of
disease development (5). The most important approaches
in prevention are the gaining of optimal bone mass
during childhood and adolescence and the preservation
of the gained bone mass afterward. Therefore, screening
for osteoporosis risk factors in women and the creation
of awareness regarding proper diet and exercise at an
early age should be done regularly. These measures are
seen as the most effective ways to lower the burden of
osteoporosis on the health system (6,7).
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The key, according to modern public health Philosophy,
is to safe guard and enhance one's health while still
being healthy. Prevention is the primary line of defense
against osteoporosis. Nutrition is crucial, especially
in the developmental age. Adequate intake of calcium
and vitamin D contributes to bone metabolism. Also,
performing exercises such as aerobics, weight training,
and walking protects one from osteoporosis. Exercise
is very important in maintaining and restoring the
structural adequacy of bone mass. Physical activities and
exercises reduce the loss of bone mass (8).

Since preventing osteoporosis is the main goal, education
about nutrition, lifestyles, and risk factors is required
for the entire population, especially risk groups. Within
the context of preventive health services, it has become
imperative to provide training on bone health and
awareness—raising initiatives by family physicians.
Raising awareness is one of the core competencies
of family medicine, an inclusive approach, health
promotion, and disease prevention strategies. Primary
prevention practices are constantly emphasized and
supported by family medicine.

This study aims to assess the knowledge and awareness of
osteoporosis among women between the ages of 18 and
45 years, who applied to our outpatient clinics. Following
the questionnaire, it is planned to increase the knowledge
level of people by providing individualized instruction on
exercise and calcium-rich nutrition in the study universe.

MATERIAL AND METHOD

Before commencing the study, approval was obtained
from the Ankara University Scientific Research and
Publication Ethics Committee (Date: 28.03.2016,
Decision No: 06-226-16). In addition, informed consent
was obtained from all participants.

Our study is cross-sectional and descriptive. All
procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

Our study was conducted at the family medicine
outpatient clinics of our hospital, which is a university
hospital (tertiary center), between May 15, 2016, and
August 15, 2016. The study comprised 368 female
volunteers between the ages of 18-45, who applied to
our outpatient clinics for any reason and consented to
participate in the study. Those who declined to participate
in the study were excluded from the study.

39 female patients who applied to the family medicine
outpatient clinic underwent a pilot study since the revised
2011 osteoporosis knowledge test (OKT) had never been
applied for the study. The sample size we required was
at least 340 persons as established by the findings of the

pilot study, which showed that the average in the groups
was calculated as 14.3 and the standard deviation as 4.7,
based on factors, and when the margin of error was taken
as a=0.005 and power=0.95.

The study, a questionnaire study aimed to compare the
osteoporosis knowledge levels of the participants in
subgroups. The original scales in the test were created in
1991 by Kim KK, Horan ML, and Gendler P (9,10). It
was translated into Turkish by Kili¢ D et al. (11) in 2004
and its validity and reliability study was performed. Later,
it was revised by adding eight questions questioning the
risk factors in 2011 and translated into Turkish by $imsir
Atalay et al. (12) in 2015 and its validity and reliability
study was conducted.

The questionnaire has two parts and a total of 44 questions.
The first part consists of 12 questions assessing socio-
demographic characteristics, the second part consists of
the revised 2011 OKT. The revised 2011 OKT has two
subsections. Section 1, the nutrition subgroup, contains
26 questions (1-11 and 18-32). Section 2, the exercise
subgroup, includes 20 questions (1-17 and 30-32). 14
questions of these two subgroups are common (1-11 and
30-32). This was factored into the overall score, which
has a range from 0 to 32.

Questions 1-11 assessed knowledge of the risk factors
for osteoporosis and the answers are considered valid if
one of the options is ticked. A sample of one the options
are: “There is a high probability of osteoporosis”, “There
is a low probability of osteoporosis’, “It has nothing to
do with the development of osteoporosis” and “I do
not know.” The answers "It has nothing to do with the
development of osteoporosis” and "I do not know" are
assessed as wrong and given 0 points. The answers "There
is a high probability of osteoporosis" and "There is a low
probability of osteoporosis" are considered correct and
1 point is given. Other questions contain four optional
answers and 1 point is given when correct answers are
marked.

The overall average score in the questionnaire is ranked
between 0 and 32. The total score of the exercise scale part
is between 0 and 20, and the total score of the nutrition
scale part is between 0 and 26. A high score indicates that
the participant's knowledge of osteoporosis is at a good
level.

Statistical Analysis

Data analysis was done with the Statistical Package for
Social Sciences (SPSS) 11.5 package program.

Shapiro-Wilk tests were performed to determine
whether the numerical variables conformed to anormal
distribution. Descriptive statistics were shown as average
and standard deviation for normal distribution, median
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(min-max) for non-normal distribution, and several
cases (%) for nominal variables. The significance of the
difference between the groups in terms of averages was
assessed by t-test and one-way analysis of variance. The
significance of the difference in terms of median values
was assessed with the Mann-Whitney-U test and the
Kruskal-Wallis test. Nominal variables were assessed
with the Pearson Chi-Square or Fisher Exact test. While
investigating the relationship between continuous
variables, the distribution was assessed with the
Spearman Correlation test when it was not normal and
with the Pearson Correlation test when it was normal.

p<0.05 was considered statistically significant.

RESULTS

The average age of 368 volunteers participating in the
study was 32.56 + 7.58.

When the educational levels of the participants were
examined, there was no illiteracy. Characteristics of the
study population are given in Table 1.

While 83 participants (22.6%) had a chronic disease, 285
participants (77.4%) did not. In 47% (n=39) of patients
with chronic illness, disorders were causing secondary
osteoporosis. The most prevalent diseases in this group
included 23.07% (n=9) rheumatological conditions
(Rheumatoid arthritis, Ankylosing spondylitis, Systemic
Lupus Erythematosus) and 20.51% (n=8) diseases that
are capable of causing malabsorption (Crohn's disease,
Irritable bowel syndrome, and Gastroesophageal reflux).

There was chronic drug use in 20.4% (n=75) of the
participants in the study. 50.7% (n=38) of the drug users
were taking a drug that increased the risk of osteoporosis.
Drugs containing levothyroxine sodium constituted 50%
(n=19) of drugs in this group.

359 (97.6%) participants were in the pre-menopausal
period.

When the responses given by the participants to the OKT
questions were analyzed, the average score they got from
the nutrition group was 12.86+4.17, and this average
score was 49.46% of the maximum score that could be
obtained for the nutrition group in the test. The average
score of the exercise subgroup was 9.56+3.62, constituting
47.8% of the maximum score that can be obtained for the
exercise group in the test. The average of the total score
points was 15.08 + 4.82 and this average constituted
47.1% of the maximum score that can be obtained for the
total score of the test.

There was no correlation between the average OKT score
and age (p>0.05).

There was a significant correlation between the
educational status of the participants and their OKT
average score (p=0.010). The average score of university
graduates was higher than what was obtained by primary
school and high school graduates. Also, there was a
significant relationship between the place where the
participants lived and their OKT scores (Table 2).

When the OKT scores of the participants were assessed
based on whether or not they were health workers, both
the total and subgroup average scores of health workers
were noticeably higher. Considering the subgroups of
health workers; the OKT scores of the doctors in all
three departments were also significantly higher than the
other healthcare worker groups. There was no significant
difference between nurses and medical faculty students
(Table 2).

When the OKT scores of the participants were analyzed
based on whether they smoked or not; the scores of non-
smokers were significantly higher (p<0.001) (Table 2).

Table 2. Comparison of OKT scores according to the variables

Variables Exercise subgroup scores pvalue  Nutrition subgroup scores  pvalue Total scores p value
Educational level 0.01 0.003 0.007
Primary school 5.68+0.74 8.41+0.85 9.77+1.11

High school 8.25+0.96 11.20+1.42 12.96+1.36
University 10.24+1.21 13.69+2.01 16.10+3.24

Place of residence 0.005 0.001 0.003
City center 9.77+1.82 13.12+2.44 15.36+4.23

District center 7.85%0.85 10.73+£1.78 12.75+3.24
Occupation <0.001 <0.001 <0.001
Health worker 10.60+1.96 14.19+3.12 16.54+4.12

Not health worker 8.53+1.34 11.55+2.08 13,63+3.02

Health care professionals <0.001 <0.001 <0.001
Doctors 13.58+2.94 18.38+5.04 21.08+6.01

Nurses 10.77+1.98 14.16+3.15 16.65+4.23

Augxiliary health personnel 8.74+1.42 12.1742.23 14.15+3.12

Medical faculty students 11.78+2.02 15.22+3.42 17.75+4.38

Smoking status 0.001 0.001 0.001
Smokers 8.51+2.36 11.78+2.12 13.77£3.90
Non-smokers 9.97+2.94 13.2943.22 15.60+4.56
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Table 1. Basic characteristics of the study population

Variables n (%)
Educational level
Primary school 22 (6%)
High school 76 (20.7%)
University 270 (73.3%)
Place of residence
City center 328 (89.1%)
District center 40 (10.9%)
Occupation
Health worker 183 (49.7%)
Doctors 24 (13.1%)
Nurses 62 (33.9%)

65 (35.5%)
32 (17.5%)

Auxiliary health personnel
Medical faculty students

Not health worker 185 (50.3%)
Number of pregnancies

No pregnancy history 172 (46.7%)

1 pregnancy 87 (23.6%)

2 pregnancies 73 (19.8%)

3 pregnancies 23 (6.3%)

4 and more pregnancies 13 (3.5%)
Smoker 105 (28.5%)
Alcohol user 28 (7.6%)
History of previous fractures 58 (15.8%)
Family history of osteoporosis 106 (28.8%)

There was no significant relationship between the
participants' alcohol use, chronic disease, chronic
drug use, and OKT scores (p>0.05). In addition, no
significant difference was found between the scores of
those with chronic diseases that can cause secondary
osteoporosis and those with chronic diseases that do not
cause secondary osteoporosis (p>0.05). Again, when the
participants with chronic drug use were grouped as those
who use drugs that cause secondary osteoporosis and
those who do not, no statistically significant difference
was found between them in terms of OKT scores (p>0.05).

When the participants were assessed according to
their menopausal status (pre-menopausal or post-
menopausal), family history (family history of
osteoporosis), and bone fracture history; the scores of the
groups were similar (p>0.05).

Among the 20 questions in the exercise subgroup, the
most incorrectly answered question was about whether
weight-bearing exercise is a better way to reduce the
risk of osteoporosis than cycling and yoga. The correct
answer rate for this question was 6.5% (n=24). Among
the 26 questions that make up the nutrition group, the
most incorrectly answered question was the amount of
milk that should be drunk per day for the recommended
amount of calcium intake. The rate of answering this
question correctly was 6.8% (n=25).

Among the 11 questions in which the risk of developing
osteoporosis is assessed, the most incorrectly answered
question is the one that assesses the possibility of the

occurrence of osteoporosis in overweight people. The
correct answer rate for this question was 12% (n=44). In
the three questions asked about diagnosis and treatment,
more than half of the participants answered wrongly.
This is the question that questions the best time for the
formation of strong bones. The correct answer rate for
this question was 14.1% (n=>52).

DISCUSSION

In our study, the average total score of the OKT was
15.08+4.82, and this average constituted only 47.1% of the
maximum score that can be obtained for the total score
of the test. Although the total score of health workers
was significantly higher than non-health workers, it
comprised only 51.6% of the maximum score that was
obtainable. Thus, in our study, we determined that the
level of OP knowledge and awareness was not at the
desired level, even among healthcare workers. However,
the level of knowledge about osteoporosis increased
significantly as the education level increased.

In our study, we found that the level of OP knowledge
was not sufficient in women who were at greater risk
for OP. This result once again indicated the necessity of
providing counseling and education on OP to enhance
the bone health of all women, whether or not they have
an additional risk factor other than gender. Ungan M and
Tiimer M (13) in the Mediterranean Osteoporosis Study
used the scale they created from available information on
hip fractures and risk factors. Also, during the study they
conducted with women in rural areas, they used the scale
created by Gemalmaz et al. (14). It has been observed
that Turkish women lack sufficient awareness of risk
factors and it has been emphasized that women should be
educated by family physicians or primary care physicians
(14). Therefore, family physicians have important duties.
Family medicine has been termed the cornerstone of
preventive medicine. Primary protection takes the lead
in primary health care services. With the precautions and
education to be undertaken, the health expenses caused
by osteoporosis can also be abated. This is due to the high
cost of managing osteoporosis.

Our study was conducted in the family medicine
outpatient clinics on the campus of a university hospital.
Since almost half of the patients who applied to our
outpatient clinics were health workers, it was possible to
examine the knowledge levels of the health workers. This
gave us the advantage of examining the OP knowledge
level from a different perspective than other similar
studies.

In our study, the exercise, nutritional, and total knowledge
scores of the women were found to be only 50% or less
than the maximum scores of the questionnaire. When
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other studies conducted in Turkey are examined; In the
study conducted by Altin et al. (15), when the answers
given by the participants to the knowledge test were
assessed, it was observed that the subgroup (nutrition
and exercise) and total score averages remained at 50%
of the maximum scores of the questionnaire. Similarly,
in the study of Oztiirk et al. (16) it was observed that
the subgroups and total score averages were less than
50% of the maximum scores of the questionnaire. In
the study of Okumus et al.(17) on 100 women, it was
found that the level of knowledge about osteoporosis was
insufficient. Considering the studies abroad; In the study
of Janistewska et al. (18) with 300 women aged 45-65,
the average score of the participants in the OKT nutrition
group was found to be 9.27, which was below the average
we obtained in our study. However, the average score of
the exercise group (13.93) and the average score of the
total score (15.71) were higher than our study.

When the education levels of the participants in our
study were examined; It was determined that 73.4%
(n=270) had a university or higher education. We
envisaged that this high rate was because the majority of
the participants in the study consisted of civil servants
and health workers working in the hospital, and the age
range of the participants was from the young age group.
We, therefore, realized from our study that as the level
of education increased, the level of OP knowledge also
increased. In a similar study conducted by Aksu et al.
(2), more than half of the participants are university
graduates and when the education level and osteoporosis
knowledge level are examined, it is seen that the level
of knowledge increases as the education level increases.
Another study by Kog et al. (4) supports this situation. In
a different study conducted by Magnus et al. (19) on 1,514
individuals between the ages of 16 and 79, knowledge of
osteoporosis was found to be directly related to education
level. All these data create the idea that people with low
education levels should be given more training on OP.

As expected, there was a significant difference in favor
of health workers in the exercise group, nutrition group,
and total score averages between health workers and
non-health workers. On the other hand, the scores of the
health workers constituted only 50% of the maximum
scores on the test. This situation shows that the OP
knowledge level of health workers is insufficient. In
occupational subgroups, the highest scores for all three
groups were among physicians. This was highly expected.
However, it was observed that the physicians could
not answer all the questions correctly, although they
answered approximately 70% of the questions correctly.
In a different study conducted in England by mailing
a questionnaire to 2,515 physicians, mostly general
practitioners, they stated that they could not obtain
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sufficient information about osteoporosis during medical
education (20). In a study conducted by Eyigor et al. (21)
with medical students, it was observed that medical
students had insufficient knowledge about osteoporosis
prevention and complications. This situation shows that
medical students, who will undertake the primary task
of informing the public during their medical school
education, do not get enough information about ways
to prevent osteoporosis and risk factors. We, therefore,
suggest that health personnel, who should be the main
source of information for society, should be thoroughly
informed about this issue.

In our study, 22.6% (n=83) of the women participating
had at least one chronic disease. 47% of these chronic
diseases were diseases that could cause secondary
osteoporosis. In our study, no significant difference was
found between the presence of chronic disease and the
average score of all three groups. In a study by Selcuk et al.
(22), people with and without chronic disease were asked
whether they knew the ways to prevent osteoporosis
and treatment methods, and it was seen that those with
chronic diseases answered both questions at higher rates.
This is because people with chronic diseases are more
concerned and sensitive about their health. In our study,
on the other hand, it was observed that the presence of
the chronic disease did not affect the level of knowledge
of the individuals.

In our study, 28.8% of the women participating had a
family history of osteoporosis. However, there was no
significant relationship between family history and OKT
scores. In the study of Kog et al. (4), the average scores of
those with a family history of osteoporosis were found to
be higher than the average scores of those without. In our
study, the reason why we could not find a difference in
terms of knowledge level between those with and without
a family history of osteoporosis may be due to the much
smaller sample size of women with a family history of
osteoporosis.

In the study conducted by Umay et al. (23), it was found
that a history of fractures under 50 years of age was not
a risk factor for osteoporosis. However, in the study of
Nayak et al. (24), fracture history was fingered among the
important risk factors for osteoporosis. In another study
conducted by Pinaretal. (3), it was stated that osteoporosis
was seen at a higher rate in individuals with a history of
fractures due to falling and impact. In our study, there
was no significant difference between the OKT scores of
those with and without a history of fracture. It was also
observed that those with a history of fractures answered
only 50% of the questions correctly. These data suggest
that people with a history of fractures are not sufficiently
aware of osteoporosis and its prevention methods, even
after their fractures.
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The most important limitation of our study —our research
population— consists only of participants who applied to
the family medicine outpatient clinic in a single center
for any reason. A significant part of the participants
were health workers and their education level was above
the general population average. This situation reduces
the likelihood that the data obtained will reflect the
general population. Therefore, more comprehensive and
multi-center studies may be required for more detailed
information about the general population. It would not be
surprising to find a lower level of osteoporosis knowledge
in population-based studies than we did. The fact that
approximately five years have passed since the study data
were collected can also be considered as a limitation.
However, when the current literature is evaluated, it is
seen that there are not many studies on this subject in this
process and this study is one of the most comprehensive
studies in the literature with this scale. In addition to
these, an important aspect of our study is that it provides
important data about the osteoporosis knowledge levels
of health workers. Therefore, we think that our study will
contribute to the literature.

CONCLUSION

Therefore, it is necessary to raise awareness about the
risk factors, prevention, diagnosis, and treatment of
osteoporosis, which is an important public health issue.
Along with the elderly population, the OP knowledge
level of young women should also be increased. In this
way, it will be possible to take protective measures. It
should be ensured that factors, such as exercise and
nutrition, which are among the preventive measures, are
adopted as a lifestyle. It is known that family physicians
have an important role in the education of individuals,
considering that physicians working in primary care
provide continuous service to the same population.

According to the results obtained from this study, we can
make the following recommendations;

« Allsocieties, especially women, should be made aware
of osteoporosis.

Women should be informed about the need to reduce
the risk factors that cause osteoporosis. Regular
physical activity and a healthy and balanced diet
should be encouraged.

« The knowledge of health workers who play the most
important role in reaching society should be supported
by continuous training. During health education,
adequate and society-adaptive information should
be provided regarding osteoporosis risk factors and
preventive approaches.

« Public service announcements should be prepared for
public information, and the masses should be reached

through visual and written media. With all these
measures, we think that awareness of osteoporosis
can be increased and that the frequency of the disease
can be reduced.
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ABSTRACT

Aim: Malnutrition can increase the frequency of infections by reducing the immune system response. Parenteral nutrition (PN) is
considered an important treatment for patients who cannot receive adequate oral or enteral nutrition. The contents of nutritional
products may be different. In this study, we aimed to investigate the effects of soy-based and olive oil-based parenteral nutrition
products on infection parameters.

Material and Method: A total of 82 patients were included in the study, 50 of which were soy (Group 2) and 32 were olive-
based (Group 1) parenteral nutrition. Patient files and laboratory results were reviewed. Age, gender, 1%, 7, 14 and 21°* days
in intensive care, leukocyte and platelet counts, Neutrophil lymphocyte ratio (NLR), C-Reactive Protein (CRP) values, Acute
Physiology and Chronic Health Evaluation (Apache II) score and first blood culture results after hospitalization were recorded.
Results: The 7t and 21+t day CRP values in Group 1 were statistically significantly lower than the 7th and 21t days CRP values in
Group 2. In Group 1, growth in blood culture was statistically significantly lower and in Group 2 there was a statistically significant
early growth.

Conclusion: As a result, it was found that olive oil-based lipid-containing nutritional solutions were more advantageous in terms
of infection on intensive care than soy-based nutrition products. It was concluded that patients who received postoperative

mechanical ventilator support fed with olive oil-based parenteral nutrition products had less infectious growth.

Keywords: Inflammation, immunity, intensive care unit, parenteral nutrition, parenteral nutrition solutions

INTRODUCTION

Nutritional support is one of the most important routine
treatments in intensive care units (ICU). Malnutrition
can increase the frequency of infections by decreasing
the immune system response. Consequently, it may
cause increased mortality, longer hospital stay and higher
costs (1,2). Parenteral nutrition (PN) is considered
an important treatment for patients who can’t receive
adequate oral or enteral nutrition (3).

In cases where the gastrointestinal tract is functional, it
is recommended that patients be fed enterally as soon
as possible (4). Parenteral nutrition is recommended for
patients who cannot be given enteral nutrition within
24 hours after hospitalization in the ICU (5). Parenteral
nutrition should include a balance between glucose,
amino acids and lipids and vitamins, minerals and trace
elements for the individual nutritional needs of patients.
There are many types of parenteral nutrition products

Corresponding Author: Oztiirk Tagkin, drozturk275@hotmail.com
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such as soy-based and olive oil-based. Although soy-
based products are used extensively, olive oil-based
products have also been used in recent years.

Adequate nutrition must be provided in the ICU to
support immune functions. Nutrition with products
containing arginine, nucleotides, w-3 polyunsaturated
fatty acids (PUFA), glutamine, and products that have
been shown to increase the cellular immune response
to infection in-vivo and in-vitro have been defined
as immunonutrition (6). In the studies conducted, it
was observed that acute phase reactants such as serum
C-Reactive Protein (CRP) were at lower levels in
immunonutrition groups. Nutritional products in the
market can contain different amounts of amino acids,
lipids, vitamins, minerals and trace elements.The amount
of oleic acid 24 65 and the oleic acid-linoleic acid ratio
was higher in the olive oil-based nutrition product we
used in our study. In comparison, the amount of linoleic
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acid in the soy-based nutrition product was higher. We
aimed to investigate the effects of soy-based and olive
oil-based parenteral nutrition products used in ICU on
infection parameters.

MATERIAL AND METHOD

Pursuant to obtaining ethical clearance from the
institutional review board (IRB) on December 14th
2020 (Protocol Number: KAEK-143-09), a retrospective
analysis was conducted on the medical records of 868
patients who were admitted to the ICU for various
pathologies during the time frame of September 2019
through September 2020. All procedures were carried out
in accordance with the ethical rules and the principles of
the Declaration of Helsinki.

As the inclusion criteria;

« were admitted to the ICU with mechanical ventilator
support or who received support for the mechanical
ventilator on the first day of admission to the intensive
care unit

needed mechanical ventilator support for 21 days

« only parenteral nutrition in the first 24 hours 21 days
of only parenteral nutrition

being a patient of postoperative surgery due to ileus
or intestinal ischemia

nutritional administration with central venous
catheter were accepted. Use of only central venous
catheter as parenteral feeding route

As exclusion criteria;

« having a history of immunosuppression

« being diagnosed with malignancy

« staying in ICU for less than 21 days or weaning from
mechanical ventilation before 21 days

o peripheral vascular access was used as a parenteral
nutrition route.

« having any growth in cultures taken on the day of
admission

« patients using steroids

o patients whose culture results indicate contamination
or colonization

Patients with a history of immunosuppression, a history
of cancer, patients who were treated for less than 21
days in the ICU, patients with peripheral vascular access
to the feeding tract, patients with growth in cultures
taken on the day of hospitalization or in cultures other
than blood cultures taken later were excluded from the
study. Central catheters were not routinely replaced,
only reproductive ones. The patients’ energy needs were
calculated by applying the Harris Benedict formula,
Eighty-two (82) patients were enrolled in the study.
Patients fed with olive oil-based emulsions used at
different times according to their presence in the hospital
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pharmacy were named Group 1 (n: 32) and the patients
fed with soybean oil-based emulsions were divided into
two groups, named Group 2 (n: 50). A retrospective chart
review was conducted to analyze the medical records
of patients admitted to the intensive care unit (ICU).
Demographic data, including age and gender, as well as
laboratory results including leukocyte and platelet count,
Neutrophil lymphocyte ratio (NLR), C-reactive protein
(CRP) values, Acute Physiology and Chronic Health
Evaluation (APACHE) II score and first blood culture
results obtained at the 1%, 7th, 14t and 21t days of ICU
admission were recorded.

Calculation of Energy Need

The energy need was calculated with the Harris Benedict
formula[(for women; 655.1 + (9.56 x weight kg) + (1.85x
height cm) - (4.68 x age) kcal/day for men; 66.5 + (13.75
x weight kg) + (5.03 x height cm) - (6.75 x age)] kcal/day.

Parenteral Nutrition Ingredients

Soy-based and olive oil-based parenteral nutrition
ingredients used with central catheter are shown in Table 1.

Table 1. Composition of lipid emulsions used in the study.

Soyabean oil-based Olive oil-based
Emulsion emulsion
Composition (g/100 ml):
Soyabean oil 20 0.8
Olive oil - 32
Glycerol 2.20 2.25
Egg phospholipids 1.2 1.2
Sodium oleate 0.03
Fatty acid content (%)
Palmitic acid 11 12
Stearic acid 4 3
Oleic acid 24 65 24 65
Linoleic acid 53 17
a-Linolenic acid 8 3
Oleic:linoleic ratio 0.4 3.8

Statistical Analysis

We based our sample size calculation on data from a study
comparing the effects of olive oil-based and soybean oil-
based emulsions on infection rate and leukocyte count
in critically ill patients receiving parenteral nutrition (7).
In the same study, soy-based 16 and olive oil-based 23
patients were compared and no significant difference was
found in terms of CRP and Leukocyte values. When a
risk was accepted as 0.05 and Power (1-B err probe) as
0.95, 22 participants receiving soy-based nutrition and
32 participants receiving olive oil-based nutrition were
statistically required. G * Power 3.1.9.4 program was
used for these calculations (8).

Statistical analyzes were performed using the SPSS
26.0 software program (SPSS Inc., Chicago, IL, USA).
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After Kolmogorov - Simirnov test was applied to all
data, one-way analysis of variance test was used for
normally distributed data in intergroup evaluation, and
Mann Whitney U test was used for data with skewed
distribution. One-way analysis of variance test of repeated
measures was used for normally distributed data and
Wilcoxon signed rank test was used for data showing
skewed distribution. Binary logistic regression analysis
was performed to understand whether soy-based and
olive-oil-based nutrition has an effect on growth in blood
culture. Chi-square test was used for the comparison of
nominal values between groups. p<0.05 was considered
significant.

RESULTS

The majority of the patients included in the study were
patients in whom enteral nutrition was not possible due
to surgical reasons. Parenteral nutrition was initiated in
the first 24 hours of hospitalization in the intensive care
unit. No statistically significant difference was observed
between the two groups in terms of demographic data. 25
of the Group 1 patients were male and the mean age was
76.56 + 10.31 years. 36 of the group 2 patients were male
and the mean age was 72.92 + 16.72 (Table 2).

When the CRP, Leukocyte, Platelet and Neutrophil
Lymphocyte Ratio (NLR) values were compared between

and within the groups, no statistically significant change
was observed between the four measurement values in
terms of leukocyte, platelet and neutrophil lymphocyte
ratio (NLR) values among the groups. Leukocyte values
on the 7t and 21¢ days in Group 1 and on the 7t and 14t
days in Group 2 were found to be statistically significantly
lower than the leukocyte values on the 1¢t day. The 7t day
platelet value in Group 1 and Group 2 was found to be
statistically significantly lower than the 1st day platelet
value. While the NLR value on the 21¢t day in Group
1 was found to be statistically significantly lower than
the NLR value on the 1t day, there was no statistically
significant difference between the four measurement
values in Group 2. 14t and 21t days in Group 1, 7th, 14th
in Group 2. and 21°t day CRP values were found to be
statistically significantly higher than the 1¢t day. The 7t
and 21°t day CRP values in Group 1 were found to be
statistically significantly lower than the 7t and 21t day
CRP values in Group 2 (Table 3, Figure 1).

Table 2. Demographic data of the cases. (Values are expressed as
mean + SD)

Group 1 Group 2 p
Mean SD Mean SD
Age (Year) 76.56 10.31 72.92 16.72  0.27
Gender(M/F) 25/7 36/14 0.53
SD: Standart deviation, F: Female, M; Male

Table 3. Comparison of CRP, Leukocyte, Platelet and values of the groups

1st Day 7th Day 14th Day 21th Day
P P P
Mean SD 1-7th Day Mean SD 1-14th Day Mean  SD 1-21th Day Mean SD
Crp (mg/l)
Group 1 93.36 89.91 0.48 92.38 54.35 0.03* 127.49*  71.50 0.004¢ 131.54¢ 58.84
Group 2 98.95 89.10 0.004" 139.76"  84.42 0.008? 150.18% 92.76 0.001" 190.88" 102.20
P 0.75 0.009 0.25 0.010
Leukocyte 10°/ul
Group 1 13.78 5.45 0.002" 10.24™ 4.26 0.09 11.73 11.39 0.001* 10.42* 5.00
Group 2 13.74 7.62 0.03" 11.32" 4.27 0.02" 11.39" 6.57 0.43 12.43 6.79
P 0.64 0.17 0.86 0.19
Platelet 10°/ul
Group 1 267.53 122.93 0.010™ 217.22"" 108.78 0.13 230.22  130.30 0.06 215.28  150.55
Group2 25826 108.01 0.001* 206.84° 123.22 0.65 285.58 291.85 0.08 23342 197.52
P 0.87 0.38 0.52 0.93
NLR
Group 1 24.08 49.30 0.13 11.48 8.88 0.56 15.95 19.99 0.007* 11.08* 19.66
Group2 1898 18.84 0.14 11.78 7.97 0.12 12.45 9.90 0.25 13.83 13.88
P 0.85 0.54 0.96 0.76
*: p 0.03=When day 1 and day 14 are compared, day 14 was found to be significantly higher.
£:p 0.01=When the 1st day and the 21st day are compared, the 21st day was found to be significantly higher.
+: P 0.04=When the 1st day and the 7th day were compared, the 7th day was found to be significantly higher.
B: p 0.01=When day 1 is compared with day 14, day 14 was found to be significantly higher.
A:p 0.01=When day 1 and day 21 are compared, day 21 was found to be significantly higher.
**: p 0.01=When the 1st day and the 7th day are compared, the 7th day was found to be significantly lower.
#: p 0.01=When day 1 and day 21 are compared, day 21 was found to be significantly lower.
+t: p 0.03=When the 1st day and the 7th day were compared, the 7th day was found to be significantly lower.
n: p 0.02=When day 1 and day 14 are compared, day 14 was found to be significantly lower.
AA: p 0.01=When the 1st day and the 7th day are compared, the 7th day was found to be significantly lower.
¥ p 0.01=When the 1st day and the 7th day were compared, the 7th day was found to be significantly lower.
w: p 0.01=When day 1 and day 21 are compared, day 21 was found to be significantly lower.
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Figure 1. CRP Levels Of Groups

When the blood culture reproduction of the groups
were compared, the growth in blood culture was
found to be statistically significantly lower in Group
1 (p =0.03). Reproduction was detected in 6 of 32
patients in Group 1, while growth was detected in
20 of 50 patients in Group 2. The most reproductive
microorganism in Group 1 was Enterococcus
Faecium, in Group 2 Acinetobacter Baumannii and
Klebsiella Pneumoniae were the most reproducing
microorganisms. When the first blood culture
reproduction days of the groups were compared, it
was found that there was statistically significantly
earlier growth in Group 2 (p =0.03, Figure 2).

Blood Culture Distribution in Soy-Based Nutrition Group Blood Culture Distribution in Olive Oil Based Nutrition ...
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Figure 2. First Blood Culture Breeding Days of Groups

When the APACHE II scores calculated within and
between the groups on the 1st, 7th, 14t and 21st days
were compared, no statistically significant difference was
found between the groups.

In the logistic regression analysis, it was found that
age and gender had no effect on blood culture growth
and that there was 3 times more growth in blood
culture in patients who received soy-based nutrition
compared to patients who received olive oil-based
nutrition (Table 4).
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Table 4. Coeflicient Estimates of the Logistic Regression Model

95% C.I. for
Variables f S.E. Wald df Sig. Exp(B) EXP(B)

Lower Upper
Gender  0.497 0.607 0.670 1 0.413 1.643 0.500 5.394
Age 0.022 0.019 1.413 1 0.235 1.022 0.986 1.060
Group (1) 1.192 0.555 4.618 1 0.032 3.293 1.111 9.762
Constant -2.735 1.499 3.328 1 0.068 0.065
Cox & Snell R2 =.071, Nagelkerke R2=.100, -2 Log Likelihood = 96.394

DISCUSSION

As a result of this study, it is seen that olive oil-based
emulsions are more advantageous in terms of CRP,
growth in blood culture and breeding day in mean blood
culture among the patient groups who received parenteral
nutrition products containing two different lipids. There
was no significant difference between the groups in terms
of leukocyte, platelet, NLR and APACHE II Scores.

Nutritional support is an important part of intensive care
treatments. Nutrition has been found to have positive
effects on immunological functions, helps wound
healing, and reduces mortality and morbidity. As in
all patients, the first choice in intensive care patients is
oral nutrition, which is a natural diet. Oral nutrition is
often not possible in intensive care patients. This has
led clinicians to find different ways of nutrition. As a
result, enteral and parenteral nutrition types have been
developed (9).

Parenteral nutrition is the administration of high
concentrations of hypertonic solutions that meet the
nutritional needs of patients with a limited absorption
capacity of the gastrointestinal system and a problem that
prevents nonfunctional or enteral nutrition, via central
catheter or peripheral venous route.In our study, all of
the patients were patients whose gastrointestinal tract
was unsuitable for enteral nutrition due to the operation.

Hyperglycemia, electrolyte inbalance,
hypertriglyceridemia, kidney and liver function disorders
are frequently encountered metabolic complications
of parenteral nutrition (10). These complications that
develop in addition to the disease cause an increase in
inflammatory response (11).

One of the most important treatments in the ICU is to
support immune functions, and adequate nutritional
support must be provided for this. Since products
containing arginine, nucleotides, w-3 polyunsaturated
fatty acids (PUFA), glutamine have been shown to
increase the cellular immune response to infection
in-vivo and in-vitro, the term ‘immunonutrition’ is
used for feeding with these products. Studies have
shown that acute phase reactants such as serum CRP
and fibrinogen have a lower course in patient groups



] Health Sci Med 2023; 6(2): 257-262

Taskin et al. The effect of nutrition on infection parameters

receiving immunonutrition (6). Arginine, nucleotides
and PUFA are found in different proportions in the
nutritional products used in our study.

Linoleic acid forms a large part of PUFA in soy-
based lipid emulsions (12). Linoleic acid reduces
the release of proinflammatory cytokines, impairs
reticuloendothelial functions, and inhibits macrophage
and lymphocyte functions (7). Cury-Boaventura et al.
(13) showed that soy-based lipid emulsion decreased
lymphocyte proliferation and even caused death of
neutrophils and lymphocytes. In the light of this
information, soy-based lipid emulsions negatively
affect immune functions (7).

Olive oil-based emulsions contain monounsaturated
fatty acids (Monounsaturated fatty acids: MUFA) rich
in oleic acid (14). MUFA is thought to be ineffective
on immune functions (7,15).In the study of Ockenga
et al. (16) on patients with acute pancreatitis, it was
reported that parenteral nutrition was associated
with CRP, which is an inflammation marker. There
are other similar studies in the literature (17,18).
Giirsoy et al. (10) reported that soy-based and olive-
oil-based nutritional products lower CRP, but there
was no statistically significant difference between
them. Mateu-de Antonio et al. (7) reported that soy-
based lipid-containing emulsion had more suppressive
properties on the amount of leukocytes than olive-oil-
based lipid-containing emulsions. In our study, the
leukocyte, platelet and NLR values between the groups
were similar. CRP was found to be close on the Ist and
14th days, and significantly lower in the olive oil-based
nutrition group on the 7th and 21st days. When the
blood culture results and mean reproduction days of
the groups were compared, it was found that the growth
was statistically significantly less and later in the olive
oil-based nutrition group. No significant difference was
observed between the APACHE II scores of the groups.

The limitations of our study can be seen as the different
diagnoses of the patients in hospitalization, the absence of
additional diseases, the different central catheterization
sites, and the limited number of patients.Negative
cultures can be false-negative and need to be repeated,
which is a limitation of our study.

CONCLUSION

As a result, it was found that olive oil-based lipid-
containing nutritional solutions were more advantageous
in terms of immune response than soy-based nutrition
products. It was concluded that patients who received
postoperative mechanical ventilator support fed with
olive oil-based parenteral nutrition products had less
infectious growth.
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ABSTRACT

Aim: Comparison of accommodation amplitude values measured using autorefractometer, push up and minus lens technique.

Material and Method: In this randomized, prospective study, both eyes of 75 healthy individuals between the ages of 15 and 40
were included in the study. They were divided into 5 groups as 15-20 age group 1, 21-25 age group 2, 26-30 age group 3, 31-35
age group 4, 36-40 age group 5 To measure the accommodation amplitude, the minus lens and push up technique were used as
subjective methods, and the autorefractometer Tonoref IIT was used as the objective. The correlation between the measurement
methods and the reproducibility of the autorefractory measurements were evaluated. In addition, changes in accommodation
measurements with age, gender and pupil diameter changes were investigated.

Results: The mean accommodation amplitude values were 4.86+1.73 D in the minus lens technique, 8.79+4.58 D in the push up
technique, and 2.77+1.93 D in the autorefractometer measurement. Autorefractometer accommodation amplitude values were
found to decrease significantly with age (p=0.000). It was seen that the correlation between autorefractometry and subjective
methods, minus lens and push up was significant and correlated (p=0.000, r=0.47, p=0.001, r=0.28, respectively). Intraclass
correlation coefficients of Tonoref III accommodation amplitude were found to be 0.935.

Conclusion: Objective accommodation amplitude measurements made using Tonoref III were found to be correlated with

subjective methods, but lower values were detected compared to subjective methods.

Keywords: Minus lens technique, push up technique, amplitude of accommodation

INTRODUCTION

Accommodation is a natural optical mechanism that
improves the retinal image quality of nearby objects.
In accommodation, the refractive power changes due
to the shape change of the crystalline lens caused by
contraction of the ciliary muscles (1). The research
of accommodation dates back to the 1800s with the
subjective push up technique. Hofstetter (2) argued
that accommodation amplitude (AA) decreases linearly
with age. For clinical purposes, Hofstetter combined the
data to give clinicians an estimate of what the norms
should be for each age group (age range, 8 to 80 years).

Based on these classical studies, many clinicians have
concluded that humans have the greatest amount of AA
at birth, then steadily decline until there is none.

Objective and subjective methods are used in the
measurement of AA. Among the objective methods,
there are dynamic retinoscopy (DR), aberrometers and
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autorefractometers that can be used in the clinic (3,4).
Subjective techniques include push up (PU), push down
(PD) and “minus lens (ML)” methods (5,6). However,
the subjective methods used are not suitable for the
definitive evaluation of AA. Objective accommodation
tests can distinguish true accommodation in the optical
power of the eye from pseudoaccommodation or
other possible confounding factors. Subjective testing
may result in a different measurement than it is due
to ocular aberration, small pupil diameter, and active
accommodation (7).

With this study, we aimed to evaluate the reproducibility
and compatibility with age and gender in the use of
Tonoref III (NIDEK Co., Ltd.). The use of methods
in measuring AA was evaluated. In addition, we
investigated comparing Tonoref III with ML and PU
methods and the relationship between changes in pupil
diameter.
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MATERIAL AND METHOD

The study was carried out with the permission of Tokat
Gaziosmanpasa University = Medical Faculty Clinical
Researches Ethics Committee (Date: 01.10.2020, Decision
No: 20-KAEK-244). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

A signed informed consent was obtained from all
participants before the study. Between January 2022 and
June 2022, eye examination was applied to 75 healthy
volunteers. Both eyes of volunteers aged between 15 and
40 were included in the study.

Participants were divided into five groups according to
their age. The 1t group was 15-20 years old, 2°¢ group
was 21-25 years old, 3r group was 26-30 years old, 4»
group was 31-35 years old, 5 groups was 36-40 years old.
AA measurements made with objective and subjective
methods were recorded.

A detailed ophthalmological examination including
best corrected visual acuity with Snellen chart, anterior
segment and fundus examination with slit lamp
biomicroscopy, and intraocular pressure determination
with Goldmann applanation tonometry was performed
for each patient. AA was measured and recorded with
a minus lens, pull-up technique, and autorefractometer
Tonoref III. All measurements were made in the same
time period (between 09.00-12.00 hours) and under
the same environmental condition. Two consecutive
measurements were made and the average of the
measurements was recorded as AA.

Patients with a visual acuity of less than 20/25, refractive
error with a spherical refractive error of more than +5.0
diopters or a cylindrical value of more than 2.0 diopters,
anisometropia, amblyopia, a history of significant
ocular trauma, surgery or disease were excluded from
the study (8). In addition, patients using drugs that
may affect accommodation such as topical cycloplegics,
phenothiazines, tricyclic antidepressants and antivertigo
drugs were excluded from the study.

Objective Method

The Tonoref III autorefractometer device was used to
objectively measure the AA. The device measures the
change in pupil diameter from 3 to 8 mm with 1 mm
increments. It also measures AA between 0-10 D. Only the
central area is used in accommodation. The measurement
ends when there is no change in accommodation for
more than 6 seconds, or when the measurement time
reaches 30 seconds.

During the measurement, the participants were asked
to place their chin and forehead on the device and not
move their heads. In addition, they were informed
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about carefully looking at and following the target inside
the device. The measurement key was pressed for AA
measurements. AA and maximum and minimum pupil
diameter were analyzed. The measurement was repeated
after a 10-minute rest period.

Subjective Method

ML and PU techniques were used to evaluate the
accommodation amplitude subjectively. Refractive
errors of all participants were corrected. They were asked
to fixate on the N8 target, which consists of the letters
Snellen at a distance of 40 cm.

In the ML technique, minus lenses were added at intervals
of 10 seconds in increments of 0.25 D. The value at which
the clarity of the participants deteriorated was recorded.
All measurements were made monocular in both eyes.
Total AA was determined as the sum of +2.50 D (dioptric
equivalent of working distance) plus minus lens power
added to the total.

In the PU technique, the letters that were focused at 40
cm were zoomed in slowly. And at the point where the
participants started to see blurred, the distance from the
target to the plane of the glasses was measured with a
millimeter ruler and converted to diopters.

Statistical Analysis

Statistical evaluation of the data was performed using the
Statistical Package for Social Sciences (SPSS) version 20.0.
Descriptive statistics were presented as meantstandard
deviation or n (%). The conformity of the data to the
normal distribution was evaluated with histogram, Q-Q
plots and Shapiro-Wilk test. Since all the data were not
normally distributed, Mann-Whitney U was used for
paired group comparisons and Kruskal Wallis H tests
were used for multiple group comparisons. Correlation
coefficients of fit were calculated with 95% confidence
interval. The relationship between quantitative data
was evaluated with Spearman correlation analysis.
Significance level was accepted as p<0.05.

RESULTS

This study included a total of 150 eyes of the 75 patients.
Of'the 75 patients, 43 (57.3%) were female and 32 (42.7%)
were male. The mean age of women was 26.7+8.0 and the
mean age of men was 29.0+£7.1 (p=0.07) (15-40 years).
Best corrected visual acuity of all participants was 20/20
or better. The mean axial length was 22.18+0.45 mm and
its mean spherical equivalent was -1.06£1.3 D.

Mean AA was found to be 2.77+£1.93 D (0.31- 9.56 D) in
measurements performed with Tonoref III. There was a
linear decrease from group 1 to 5. There was a significant
difference between the groups (p=0.000) (Table 1)
(Figure). As age increased, the accommodation value
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decreased. In the measurements made using Tonoref
I11, it was seen that the AA value of men was 1.88+1.33
and the AA value of women was 3.47+2.05. There was a
significant difference between the two genders (p<0.000).
The mean pupil diameter values were found to be
5.50+1.04. In addition, it was determined that the pupil
diameter decreased proportionally as the AA increased.
However, no significant difference was observed between
the groups (p=0.063) (Table 1).

4,00

3,50

3,00

Mean of AA

2,50

2,00

1,50

T T T T T
1,00 2,00 3,00 4,00 5,00

group

Figure. Change of mean accommodative amplitude value in groups
with Tonoref I1I

Table 1. The mean accommodation amplitude values and pupil size

in groups

Ton(oDr§f 111 Pu(lrorlllnf;ze ML PU

Group 1 3.69+1.89 5.81+£1.05 5.00+1.87 9.49+3.89
Group 2 3.22+2.35 5.65+£1.29 4.81£1.40 10.25+3.61
Group 3 3.18+£2.01 5.64+0.94 5.50+1.46 9.71£3.77
Group 4 2.06+1.40 5.14+0.99 4.80+1.99 7.54+5.52
Group 5 1.71+1.10 5.27%0.79 3.97+1.51 7.68+5.14
Total 2.77+£1.93 5.50+1.04 4.86%1.73 8.79+4.58
P 0.00* 0.063 0.005* 0.003*
*Statistically significant, AA= accommodation amplitude, D=Diopri, ML=minus lens,
PU=push up

While the mean AA value measured with the minus
lens technique was 4.86+1.73 D, the AA value measured
with the push up method was 8.79+4.58 Subjectively
measured AA values were higher than the objectively
measured autorefractometer AA values (Table 1).
When the correlation between the ML, PU technique
and the AA values measured with the autorefractometer
was examined, it was seen that the difference was
statistically significant, but there was a moderate
correlation with ML and a weak correlation with the
PU method (respectively p=0.000, r=0,43; p=0.001,
r=0,28). It was found that there was a significant
relationship between pupil diameter change and tonoref
AA, but the correlation was moderate (p=0.00, r=3.91).
In the Tonoref III AA method, the intraclass correlation
coefficient (ICC) value between the two measurements
was 0.935 (0.909-0.953).

DISCUSSION

The most important factor affecting AA is age (7).
Decreased with age, AA presents with blurry vision and
eye fatigue when looking at near objects around the age of
40. In addition, diabetes mellitus, Down syndrome, drug
use such as topiramate may cause early deterioration in
AA and trigger early presbyopia (9-12).

Presbyopia is a global problem and affects millions of
people around the world. Near vision can be clarified
with glasses or contact lenses. In recent years, surgical
methods have been added to treatment options. In
addition, studies using electrostimulation of the ciliary
muscle to restore accommodation and studies on medical
treatments are continuing (13). Accurate measurement
of AA is required in order to reach the correct conclusion
about the effectiveness of surgical methods and medical
treatments. And it is important to determine whether
accommodation and true diopter of AA decrease in early
presbyopia.

For the evaluation of accommodation in clinical practice,
the most frequently used methods are ML technique, PU
and push down methods. Hofstetter (2) published data
for the linearly decreasing estimated AA between the ages
of 8 and 80 years for use by clinicians in the clinic with
the PU method. Large dioptric errors can occur when
measuring at close working distances in the push up
method. In particular, moving the target too fast or not
understanding the concept of the initial blur endpoint
can cause errors (14). In the ML technique, inaccurate
measurements can be obtained when there is a rapid
transition between measurements or when the ambient
light is not clear and high refractive errors.

There are various studies in the literature comparing
objective and subjective methods. In a study comparing
the AA values measured by using dynamic retinoscopy,
subjective ML technique and push down method as
an objective method, it was seen that the AA values
measured with the objective method, as in our study,
were lower than other methods. In addition, when
the correlation coefficients of agreement between the
objective method and both subjective methods were
evaluated, it was observed that there was a significant
weak agreement (4). Kurt et al. (15) used ML, focus
meter, pilocarpine and Hartinger refractometer to
compare objective and subjective AA methods. It has
been stated that AA measured by subjective methods is
higher than by objective methods. The reason for this is
that subjectively measured AA measures the best near
vision capacity instead of actual accommodation. But
with objective measurements, changes in optical power
can be measured directly. When we compared Tonoref I11
and subjective tests in our study, it was seen that Tonoref
IIT had lower values.
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The AA values of the genders were compared in our
study. It was seen that there was significant difference.
When the effect of gender adjustment on AA was
considered in previous studies, it is seen that it is a
controversial factor. In our study, mean AA in women
was significantly higher than in men. Although there
was no significant age difference between men and
women, the ages of women were lower. There may be a
difference due to this. In other studies, it is argued that
many factors such as education and nutrition may have
led to the difference between genders (16,17).

When the objective AA measurement is compared
with the subjective AA measurement, one of the
differences is that the pupil diameter cannot be
measured in the subjective method. Pupil diameter is
one of the important parameters in accommodation.
Accommodation occurs together with convergence and
miosis. With the reduction of the pupillary diameter,
a decrease in optical aberration is observed and image
clarity is provided (18). In our study, there was a
significant difference between pupil diameter change
and AA measurement. In addition, the pupil diameter
decreases with age. In the study by Ozulken et al. (19),
it was reported that the pupil diameter decreased with
age, as in our study.

Intraclass correlation coefficient greater than 0.9 means
excellent reproducibility (20). When comparing repeat
measurements of AA values, Weng etal. (21) argued that
Tonoref III is reproducible and reliable. In our study,
the high intraclass correlation coefficient supports that
it is a reproducible and reliable test.

Our study has some limitations. We could not compare
our results with other objective methods. And our
study was done on healthy patients who do not have
presbyopia. Patients with presbyopia could be included
in the study.

CONCLUSION

As a result, Tonoref III was found to be lower in AA
measurements compared to the subjective methods. It
was found to have good repeatability. Our results showed
that AA was significantly associated with age, changes in
pupil size during accommodation and gender.
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ABSTRACT

Aim: The study aimed to evaluate the clinical outcomes of bone augmentation with a mixture of cortico-cancellous allograft
and xenograft with a collagen membrane in horizontal augmentation of knife-edge alveolar crests.

Material and Method: Patients with a ridge thickness of less than 4 mm by preoperative tomography were included in the
study. Twelve patients (10 Female, 2 Male) were treated with a mixture of Cortico-Cancellous Allograft and Bovine Bone
Mineral with a collagen membrane.

Results: Thirty-nine implants were placed in twelve patients. The initial bone thickness is between 1 and 4 cm (mean: 3+0.89440).
Nine months after horizontal augmentation, bone thickness varies between 4.53 and 9.15 cm (mean: 4.62+1.16782). The gained
bone thickness varies between 1.27 and 7.72 cm (mean 3.66+1.21041).

Conclusion: Augmentation of alveolar bones knife-edge crestal margins with a mixture of Cortico-Cancellous Allograft and

Bovine Bone Mineral with a collagen membrane is simple, successful, and feasible.

Keywords: Alveolar bone grafting, bone regeneration, bone substitutes, guided tissue regeneration

INTRODUCTION

Dental implant treatment in atrophic jaws is becoming
more prevalent. Periodontal disease, trauma, and bone
resorption cause bone insufficiency in the alveolar crest. This
insufficient bone causes aesthetic or functional problems;
therefore, bone augmentation is recommended (1).

Autogenous bone is the gold standard in bone
augmentation due to its osteogenic and osteoinductive
properties (2). Although autogenous bone (AB) is the
gold standard, the problem in the donor area and the
limited amount of bone collection are the disadvantages
of the technique. As an alternative to autogenous
bones, bone grafts such as alloplasts, xenografts and
allografts have been used successfully in alveolar bone
augmentation (3,4). Xenografts are preferred in bone
regeneration because they preserve tissue volume
with their osteoconductive properties and have a slow
resorption rate (5,6).

One of the most used techniques in alveolar augmentation
is mixing xenograft and autogenous bone. The high
biological features of autogenous bone and the slow
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resorption feature of xenograft are utilized with this
technique (7,8). In Several clinical studies, bone defects
were treated with a ratio of 1:1 xenograft and autogenous
bone chips. It shows successful results both clinically and
histologically (9). The disadvantage of the technique is
the need for autogenous grafts. It causes prolongation of
the operation time and the occurrence of postoperative
complaints in the donor area.

Another possibility is using a mixture of allograft, an
osteoinductive material, with xenograft (10). There
are few publications about the usage of allograft and
xenograft combinations in implantology (11,12).

The study aimed to evaluate the clinical outcomes of bone
augmentation with a mixture of allograft and xenograft.

MATERIAL AND METHOD
This study was conducted with the data obtained from

the files of patients who underwent horizontal bone
augmentation with a mixture of allograft and xenograft,
and collagen membrane. The study was carried out with
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the permission of Zonguldak Biilent Ecevit University
Faculty of Medicine Non-interventional Clinical
Researches Ethics Committee (Date: 26/01/2022.
DecisionNo:2022/02-22). Allprocedures were performed
in accordance with ethical rules and the principles of the
Declaration of Helsinki.

This study includes the patient group who required
horizontal bone augmentation for dental implant
placement. It includes patients with knife edge alveolar
bone (Cawood-Howell Class IV) who applied for dental
implant treatment at the Department of Oral and
Maxillofacial Surgery of the Faculty of Dentistry of Biilent
Ecevit University between 2018-2021. Patients with a
ridge thickness of less than 4 mm by preoperative cone
beam computed tomography (CBCT) were included in
the study (Figure 1). Patients who did not smoke, had no
systemic disease, and had good periodontal health were
included in the study

Figure 1. Preoperative CBCT image

Under local anesthesia, a horizontal incision was first
made from the crest. In cases with a defect in the palatal
aspect of the maxilla, a vestibular shifting incision was
performed. Afterward, mesial and distal relaxing incisions
were made. After flap dissection, a periosteal relaxing
incision was made to stretch the flap. In the mandible,
in addition to the buccal relaxing incision, the flap in
the lingual region was dissected from the mylohyoid
muscle with the help of a periosteal elevator, and the

lingual flap was relieved. To adhere the graft particles
and ensure easy manipulation, blood was taken from
the patient with an additive-free plastic vacuum type 10
ml tube and centrifuged at 800rpm for 3 minutes in the
Process for PRF centrifuge device. Injectable platelet-rich
fibrin (iPRF) was obtained. For augmentation, xenograft
(Nobel Biocare Creos, Chungcheongbuk-do, Korea) and
cortico-cancellous freeze-dried bone allograft (Botiss
Maxxgraft, Zossen/Germany) were mixed with injectable
platelet-rich fibrin (iPRF) at a ratio of 1:1 and applied
on the alveolar crest. A long-lasting membrane (Nobel
Biocare Xeno Project, Herzogenrath, Germany) was
used over the graft mixture. The membrane is fixed with
titanium fixation pins. The flap was closed with 5.0 and
6.0 polyamide sutures without tension. Two weeks after
the operation, the sutures were removed.

Antibacterial treatment was started in all patients 24
hours before the operation, including amoxicillin-
clavulanate 1gr twice daily (7 days) or azithromycin
500mg once daily (3 days). Diclofenac potassium-
containing analgesic and Chlorhexidine gluconate
mouthwash were prescribed three times a day.

Nine months after augmentation, CBCT was retaken
from the patients, and the newly formed bone thickness
was evaluated (Figure 2). Implants were placed nine
months after augmentation (Figure 3).

Figure 2. CBCT image of augmentation site nine months after
augmentation.
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Figure 3. Intraoral view of augmented bone during implant
placement.

Statistical analysis was done with SPSS 23.0 for Windows
(IBM, Chicago, USA) software. For all the analyzed data,
the mean values, standard deviation values for each
group were calculated. Normality tests showed a different
distribution than normal and Wilcoxon test was used to
compare study groups. P values<0.05 were considered
sufficient to indicate statistical significance.

RESULTS

All patients recovered without problems after bone
grafting, and complications such as post-op infection
and membrane exposure were not observed. Thirty-nine
implants with SLA surface TiPurePluss (Bego Semados
RSX, BEGO Bremen,Germany) were placed in 12 patients
(10 Female, 2 Male with a mean age of 50.9) nine months
after augmentation (Figure 3). Implant placement sites
are shown in Table 2. The healing cap was placed four
months after the implants had been replaced. There was
no implant loss during the healing phase. There was no
loss of implant after prosthetic treatment. The initial bone
thickness is between 1 and 4 cm (mean: 2,6395+0.89440).
Nine months after horizontal augmentation, bone
thickness varies between 4.53 and 9.15 cm (mean:
6,3997+1.16782). The gained bone thickness varies
between 1.27 and 7.72 cm (mean 3,7574+1.21041). The
Post-op thickness median value was significantly higher
than the pre-op value (p<0.05) (Table 3). When the bone
changes in the maxilla and mandible are compared,
the average residual bone thickness is 2.69+0.89 mm
in the mandible and 2.60+0.92 mm in the maxilla. The
newly formed bone thickness is 3.73+0.36 mm in the

mandible and 3.7740.21 mm in the maxilla. There were
no significant statistical differences in bone width gain
between maxillary and mandibular regions (P=0.901).

Table 1. Wilcoxon Signed Rank Test

Augmented Bone With - Initial Bone Width
-5.4422
.000

Z
P-value

a. Based on negative ranks.

Table 2. Implant sites

Implant Site n:39
Incisors 8 (20.5%)
Canines 5 (12.8%)
Premolars 22 (56.5%)
Molars 4(10.2%)
Lower jaw 22 (56.4%)
Upper jaw 17 (43.6%)
DISCUSSION

Horizontal augmentation with AB and deproteinized
bovine bone mineral (DBBM) mixture is one of the most
popular techniques. Mordenfeld et al. (13) evaluated
the effects of different ratios of DBBM and autogenous
bone mixtures on graft healing and volumetric changes
in horizontal bone augmentation. They found the gained
crest width as 3.5 (+1.3) mm in the 60:40 group and 2.9
(x1.3) mm in the 90:10 group. It was reported that a
thicker crest was obtained in the 60:40 group, but there
was no histological difference between the two groups.
According to the systematic review and meta-analysis by
Elnayef et al. (14), the estimated overall mean horizontal
bone gain at the time of regeneration was 3.61+0.27 mm
for guided bone regeneration (GBR). The present study
demonstrated an average bone gain of 3.75+1.2 mm.

Hashemipoor et al. (15) evaluated the histological and
radiological effects of a cortico-cancellous freeze-dried
bone allograft (FDBA) with and without autogenous
bone in horizontal ridge augmentation. They found
that including autogenous bone in the allograft particles
does not significantly increase the quality and quantity
of regenerated bone. Song et al. (16) compared the
outcomes after wide horizontal guided bone regeneration
using DBBM with or without autogenous bone chips
in a canine model of chronic horizontal alveolar ridge
defect. The author stated that including autogenous
bone chips to DBBM for horizontal ridge augmentation

Table 3. Analyses of patients’ age and bone thickness

Patients age Initial bone width Augmented bone width Gained bone width
Mean(SD) 50.91 (15.06) 2.6395 (0.89440) 6.3997 (1.16782) 3.7574 (1.21041)
Median 54.00 2.6700 6.1100 3.6600
Interquantile range 26.25 1.47 1.40 1.54
Range 48.00 3.00 4.62 6.45
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has no advantage. Kloss et al. (17) evaluated the three-
dimensional volumetric changes in autogenous and
allogenic onlay graft augmentation in single tooth defects.
They found that the rate of graft remodeling volume
of freeze-dried cancellous bone blocks was similar to
autogenous bone. Therefore, we preferred allograft with
osteoinductive properties instead of autogenous bone.
We thought to shorten the operation time and have a
more comfortable post-operative period by not using an
autogenous bone graft.

Wang et al. (18) defined major biological principles
“PASS” for predictable bone regeneration; Primary
wound closure, angiogenesis, space creation/
maintenance, and stability. Initial clot stabilization
and wound stabilization are essential in guided bone
regeneration. Once the bone grafts are mixed with i-PRE,
their consistency transforms into a plastic form within
3-4 minutes, making it easier to apply to the defect area
and providing stability to the graft (19). To stabilize the
bone grafts, i-PRF was used, and titanium fixation pins
were used to prevent membrane micro-movements for
optimum wound stability.

Although many studies are showing favourable effects
of i-PRF on early bone healing, its effects on long-
term bone healing are controversial (20,21). Mu et al.
(21) evaluated the effects of i-PRF on bone in sinus
augmentations by applying DBBM alone and DBBM
combined with i-PRF to rabbit sinuses. They concluded
that despite increased vascular formation and bone
remodelling in the early stages of healing using i-PREF,
bone volume did not change significantly in the long
term. Irdem et al. (22) evaluated the effectiveness of
DBBM combined with i-PRF on new bone formation in
patients with bilateral maxillary sinus atrophy requiring
maxillary sinus augmentation. The combination of
DBBM with i-PRF did not significantly affect new bone
formation. Since xenograft healing takes a long time,
we think that the effects of i-PRF on the bone formation
are limited, but we think that i-PRF has a great effect
on the preservation of bone volume by fixing the graft
particles and preventing the movement of the particles.

Primary wound closure and soft tissue primary
wound healing seem to be key factors for successful
outcomes. Soft tissue dehissence in the early period after
augmentation surgery may have a negative effect on the
new bone formation process. To minimize the risk of
soft tissue dehiscence, flap elongation and passivation
must have extremely low residual tension at the flap
suture line. While the lingual flap can be easily stretched
in the mandible, the palatal flap cannot be stretched in
the maxilla due to its dense fibrous structure (23). In our
study, mid-crestal incision was used for augmentation in
the mandible. Mid-crestal incision was preferred if the

defect was in the buccal side of the maxilla. If the defect
was on the palatal side we preferred a vestibular shifted
flap for preventing soft tissue dehiscence.

In guided bone regeneration, resorbable (human,
porcine, and bovine pericardium membranes,
human amnion, chorion tissue, human acellular
freeze-dried dermal matrix) and non-resorbable

membranes (titanium mesh, titanium-reinforced
polytetrafluoroethylene) are used as barrier
membranes. Non-resorbable membranes are more

rigid than non-resorbable membranes. They provide
less micro-movement of the graft and have better space-
maintaining properties. Some disadvantages include
increased exposure risk, the necessary second surgery
to remove it, and the technique-sensitive approach
(24). Because of these disadvantages, we preferred
resorbable membranes in our study. The collagen
membrane showed good soft tissue compatibility, and
no membrane exposures occurred in our research.

The limitations of the study are the non-homogeneous
gender distribution, the absence of a histological
evaluation, and the lack of long-term follow-up of the
implants. Future studies should include homogeneous
sex distribution, histological assessment, and long-term
follow-up.

CONCLUSION

Allograft and DBBM combination with a collagen
membrane can be safely and effectively used for
horizontal augmentation of knife-edge ridges. Further
studies will be necessary to confirm these results.
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ABSTRACT

Aim: Patients can be protected against possible complications when antihypertensive drugs are regularly and properly used
for the treatment of hypertension. The readability of package inserts increases treatment compliance. In the present study, the
purpose was to determine the readability level of antihypertensive package inserts.

Materials and Method: A total of 64 commonly used antihypertensive drugs were selected for this study. The readability scores
of the package inserts for the selected drugs were calculated according to the Readability Scales developed by Atesman and

Bezirci-Yilmaz.

Results: The readability level for the selected package inserts were found to be suitable for an average of 11-12 years of education
and high school education level according to the Atesman and Bezirci-Yilmaz Readability Scales, respectively.

Conclusion: When it is considered that the average schooling year in Turkey is 6.5 years, the readability level of antihypertensive
package inserts is highly above this level. It is recommended to simplify the package inserts to increase readability and drug

compliance and prevent incorrect drug use.

Keywords: Hypertension, package insert, readability level

INTRODUCTION

Hypertension is an important public healthcare issue with
increasing prevalence around the world. If untreated, this
disease can cause significant mortality and morbidity
rates due to heart, brain, kidney, and retina problems
(1,2). In terms of first-line treatment, lifestyle changes
are recommended to the patients (3,4). The ongoing
high blood pressure despite lifestyle changes or due to
risk factors (diabetes mellitus (DM), chronic kidney
disease (CKD), coronary artery disease (CAD), etc.),
antihypertensive treatment is initiated (5). Patients who
start the drug treament may desire to learn more about
drug-related side effects, drug use, and dosage by reading
the package inserts. As the education level of the patients
increases, the rate of reading the prospectus increases
(6,7). Some patients stop using the drug or change the
drug dose regardless of the physicians knowledge after
reading the drug inserts. Therefore, these package inserts
must be at an adequate level for patients to understand.

Readability levels are the main evaluation criteria to
assess whether the package inserts are understood by the
patients (8). The readability level of a text is determined
by adopting certain scales proven and reported by
scientific studies(9). These scales calculate the readability

Corresponding Author: Alper Sari, alpersari_@hotmail.com
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score by using various parameters such as the number
of sentences in the text, the number of words, and the
number of syllables. Accordingly, Atesman (10) and
Bezirci-Yilmaz (11) Readability Scales are frequently
used for Turkish texts.

In the present study, the purpose was to measure the
readability level of antihypertensive package inserts,
which are frequently used by patients in Turkey and to
determine which age and education level the texts on the
package inserts are suitable for.

MATERIAL AND METHOD

The study was conducted according to the decision of
the Afyonkarahisar Health Sciences University Clinical
Researches Ethics Committee (Date: 05.08.2022,
Decision No: 2022/400). All procedures were carried out
in accordance with the ethical rules and the principles of
the Declaration of Helsinki.

A total of 64 antihypertensive drugs frequently used by
the patients were randomly selected for the study. The
readability scores of the package inserts of these drugs
were calculated. These drugs were divided into 6 groups
which were angiotensin converting enzyme (ACE)
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inhibitors/angiotensin receptor blockers (ARB), calcium
channel blockers (CCB), beta-blockers, alpha-blockers,
diuretics, and combined drugs (drugs that contain more
than one antihypertensive group). The mean readability
level of these drug groups was evaluated independently
and comparatively. When evaluating the readability
levels of the package inserts, the titles and the license
information at the end were evaluated based on the text
on the inserts.

When determining the readability levels, various scales
can be used. These scales provide an average score based
on parameters such as the number of words in the text,
the number of sentences, and the number of letters. The
readability levels of the drugs in our study were evaluated
by using Atesman (10) Readability Scale and Bezirci-
Yilmaz (11) Readability Scale.

The readability score calculated on the Atesman
Readability Scale ranges from “0” to “100”. The scores
means that as the score approaches “100”, the readability
increased as the score decreases toward “0”, the readability
decreases. When calculating Atesmen readability points,
the following formula was used.

RS=198.825-(40.175 x X1)-(2.610 x X2)

RS: Readability Score
X1: Total number of syllables/ Total number of words
X2: Total number of words/Total number of sentences

The comparison of Atesman Readability Scores according
to educational levels is shown in Table 1.

Table 1: The educational status equivalent of the readability score

calculated with the Atesman Readability Scale

Readability score Educational status

90-100 It can be read by anyone who is in the
4th grade of primary school and below.

80-89 It can be read by anyone studying at the
5th or 6th grade level.

70-79 It can be read by anyone studying at the
7th or 8th grade level.

60-69 It can be read by anyone studying at the
9th or 10th grade level.

50-59 It can be read by anyone studying at the

’ 11th or 12th grade level.

40-49 It can be read by anyone studying at the
13th or 15th grade level.
It can be read by anyone with an

30-39
undergraduate degree.
It can be read by anyone with a graduate

<29 d
egree

For the Bezirci-Yilmaz Readability Scale, a higher
score corresponds to a text that is harder read while a
lower score corresponds to a text that is easier to read.
In calculating the Bezirci-Yilmaz readability score, the
following formula was used;

RS= VAWC x ((S3 x 0.84) +(H4x1.5) + (H5x3.5) +
(H6x26.25))

RS: Readability Score

AWC: average word count

§3: average number of 3-syllable words

H4: average number of 4-syllable words

H5: Average number of 5-syllable words

Hé6: Average number of words with 6 or more syllables

The comparison of Bezirci-Yilmaz Readability Scores
according to educational levels is shown in Table 2.

Table 2: The educational levels equivalent of the readability score

calculated with the Bezirci-Yilmaz Readability Scale

Readability score Educational status
1-8 Primary School
9-12 Secondary School (High School)
13-16 Undergraduate
16+ Academic level education

The computer program that was developed by Bezirci-
Yilmaz was used in calculating the readability scores by
using these formulas.

Statistical Analysis

The categorical variables were presented as percentage
and frequency and the continuous variables were
expressed as mean and standard deviation. The ANOVA
Test was used for continuous variable comparison
between groups. Statistical analyzes were performed with
the SPSS 26.0 package program. All presented p values
were bidirectional, and p<0.05 values were considered
statistically significant.

RESULTS

A total of 64 package inserts were evaluated in the study.
The average readability level of these drugs was found
52.58+7.84 according to Atesman Readability Scale
and on average, it required 11-12 years of education.
According to the Bezirci-Yilmaz Readability Scale, the
average readability level was found 11.99+2.35. The
corresponding education level was secondary (high
school) level on average (Table-3)

Table 3: The mean scores of antihypertensive drugs calculated according to the Atesman and Bezirci-Yilmaz Readability Scales and the

corresponding education levels

Number Minimum Maximum
Atesman 64 37,17 79,61
Bezirci Yilmaz 64 5,14 17,24

Mean (standart deviation) Educatonal status
52,5823+7,84

11,9905+2,35

11-12 years
Secondary School (High School)
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Package inserts were divided into 6 groups which were
ACE inhibitors/ARB (n:23), CCB (n:10), beta-blockers
(n:10), alpha-blockers (n:3), diuretics (n:4), combined
drugs (n:14). Among these drug groups, diuretic group
drug inserts were found to be the group that required
the highest education level for both Readability Scales. It
was found that an undergraduate level of education was
required on average for the readability of the drugs in the
diuretic drug group.

The average scores and comparisons of the drug groups
that were calculated according to the Atesman and
Bezirci-Yilmaz Readability Scale are shown in Figures 1
and 2. The educational levels corresponding to the mean
scores of the drug groups are shown in Table 4.
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Figure 1: The mean scores of the drug groups according to the
Atesman Readability Scale
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Figure 2: The mean scores of the drug groups according to the
Bezirci-Yilmaz Readability Scale

Table 4: The educational status corresponding to the mean scores
of the antihypertensive drug groups

Bezirci-yilmaz Atesman
Secondary schoool At 11t or 12th
GTAE (high schoool) grade level
CCB Secondary schoool At 11t or 12th
(high schoool) grade level
Secondary schoool At 11t or 12th
Beta blocker (high schoool) grade level
Secondary schoool At 11t or 12th
Alipis losier (high schoool) grade level
h h
Diuretics Undergraduate 13 dorl 15[1
grade leve
Combined drugs Undergraduate 5 L are T
grade level

DISCUSSION

In this study, the aim was to determine the readability
levels of antihypertensive package inserts. According
to the Bezirci-Yilmaz and Atesman readability scales,
an average high school education is required for the
readability of the package inserts. This level is above the
schooling level in Turkey. Therefore, we recommend
that these drug inserts should be edited in accordance
with the schooling year in Turkey. In addition to the
text content, the value of a text is also related to how
much a text is understandable by the individual who
reads the text. The value of the text is determined
based on the comprehension level of the individual.
Throughout the historical process, various Readability
Scales were developed in the world since the 1950s to
determine the readability of texts. The Flesch Reading
Ease Score (FRES) and the Gunning Fog Index are some
of the important readability scales (12,13). These scales
determined the readability level by using the number of
sentences in the text, the number of words, the number
of syllables in the words, and their ratios in the given
text.

The dynamics and structure of each language are
unique and different. Readability studies for Turkish
texts have been developed since the 1990s. The most
commonly used Readability Scales for Turkish texts are
the Atesman (10) and Bezirci-Yilmaz (11) Readability
ScalesAtesman defined readability as the ease or
difficulty of a text to understand and comprehend the
content of the text.

Package inserts are the most detailed texts that provide
sufficientinformation to the patientsregarding the drugs.
Patients may increase or decrease the recommended
dose by the physician or terminate the treatment due
to misunderstanding the information on the package
inserts. Incorrect or insufficient understanding of the
drugs might lead to significant mortality and morbidity
rates for serious diseases such as hypertension. Kasar et
al. (14) examined antihypertensive drug use errors in
elderly individuals and found that 57% of the patients
had followed an incorrect drug use. It was also found
that the rate of making mistakes was 7.2 times higher
in those who read the drug inserts than in those who
did not and 32% of those who did not read drug inserts
stated that they did not read drug inserts because
they could not understand the text. Solmaz et al. (15)
conducted a study on the use of drugs by elderly people
living at home and found that 77.7% of the elderly who
did not read the package insert indicated that the reason
for not reading the package inserts was the inability to
understand the texts. These studies show that one of the
important reasons for not reading package inserts is the
difficulty of understanding of the text.
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Ay et al. (16) evaluated the readability levels of eye drop
drug inserts and found that the readability level of the
package inserts was 46.8 based on the Atesman Readability
Scale and 12.8 for the Bezirci-Yilmaz Readability Scale.
The education required to be able to read drugs was an
average of 13 vyears, i.e., undergraduate level. Another
study evaluating the readability of consent forms used
for advanced invasive procedures in cardiology clinics in
Turkey reported that patients must have received at least
11 years of education to be able to read and understand
the consent forms easily (17). Various studies examining
the readability levels of other consent forms have yielded
similar results (18-20). In our study, the readability level
of antihypertensive package inserts was calculated as
52 according to the Atesman Readability Scale and 11.9
according to the Bezirci-Yilmaz Readability Scale. In other
words, an average of 11-12 years of high school education
is required to read these package inserts.

The average schooling year and the expected schooling
year provide an idea about the education level of countries
and regions. Yesilyurt et al. (21) conducted a study in 2016
and reported that the average schooling year in Turkey
was 6.51 years, and the expected schooling year was 11.03.
In other words, the readability level of antihypertensive
package inserts was above the average schooling year in
Turkey. This level must be considered when determining
the texts that address different members of the society.

CONCLUSION

It was determined in the present study that an average
of 11-12 years of high school education is required
for antihypertensive package inserts to be readable.
Considering that the average year of schooling in Turkey
is 6.51 years, this level is found to be at high level. It
would be more appropriate if the readability levels of the
package inserts were suitable for 6 years of education.
In this respect, we recommend that medication errors
will decrease and treatment compliance will increase
by making the package inserts easier to read and
comprehend. Further, more comprehensive studies must
be conducted with more comprehensive scales covering
the patients' cognitive functions and vision problems.
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ABSTRACT

Aim: The sense is an important driver of diet choice, which can lead to the development of chronic diseases such as diabetes.
Although factors affecting differences in taste function between individuals have been evaluated in healthy individuals, there
are limited studies investigating them in patients with type 2 diabetes. The aim of the present study was to analyse the factors
affecting taste function in individuals with type 2 diabetes.

Material and Method: Sixty-one participants with a history of type 2 diabetes lasting at least one year and aged 19 to 75 years
were enrolled. The taste function was tested using impregnated filter paper strips.

Results: The mean taste strip scores of the participants for sweet, salty, bitter, sour, and overall were 2.38+0.88, 1.91+0.92,
2.28+0.76, 2.18+1.01, 8.7+1.81, respectively. Age was significantly associated with the taste score for salty (r=-0.225 p= 0.041)
and sour (r= -0.252 p= 0.040). It was determined that there was no effect of other confounders (gender, body mass index,
fasting plasma glucose, glycosylated hemoglobin and duration of diabetes), except age, on the overall taste score in participants.

Conclusion: Future studies with a larger number of patients may help better investigate the factors affecting taste function in

type 2 diabetics.

Keywords: Type 2 diabetes mellitus, sweet taste, sour taste, salty taste, bitter taste

INTRODUCTION

The prevalence of type 2 diabetes mellitus (T2DM) has
increased rapidly worldwide over the past few decades,
and is expected to rise by more than 50% by 2045 (1).
T2DM is a chronic metabolic disease that requires
continuous medical care in which the body cannot
benefit adequately from carbohydrates, fats, and proteins
due to insulin deficiency or impaired insulin action.
Although T2DM is a polygenic illness, environmental
and behavioural variables play a role in its incidence (2).

When the chemical concentration of a tastant exceeds a
threshold level, taste receptors are activated, resulting in
action potentials in fibers of taste nerve strong enough
to produce taste perception (3). Previous studies (4,5)
reported that activation of sensory receptors induces
oral and gastrointestinal secretion, contributing to the
metabolic and digestive process. Multiple factors affect
the taste threshold, including genetics, age, body weight,
consumption, smoking, acute and chronic diseases (6).
Taste sensation and food preferences have been shown
to be significant in dietary and food consumption. A
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loss of taste sensation, which could lead to an increase
in unhealthy eating habits, could have severe health
consequences. It may increase the likelihood of metabolic
disorders such as obesity, diabetes, and metabolic
syndrome (7,8).

To date, there are very few reports that describe factors
linked to taste function in type 2 diabetics. The results
of these studies are contradictory in some aspects,
suggesting the need for more evaluative studies. The
aim of this current study was to determine the factors
associated with taste function in type 2 diabetics.

MATERIAL AND METHOD

Study Population

The sample consisted of 61 individuals who had been
diagnosed with type 2 diabetes for at least one year.
Diabetic patients admitted to internal outpatient clinic.
Participants who agreed to participate in this study were
asked to sign an informed consent form in accordance with
the Declaration of Helsinki. The study was carried out with
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the permission of Gaziantep Islam Science and Technology
University Non-interventional Clinical Researches Ethics
Committee (Date: 27.09.2022, Decision No: 2022/148).
Patients were subjected to preliminary interviews and
their suitability for the study was evaluated. The inclusion
criteria were age between 19 and 75 years, body mass
index (BMI)<40 kg/m?. Exclusion criteria were: smoking
or history of smoking; chronic use of alcohol or substance
abuse in the past 6 months; presence of comorbidity
that affects taste (i.e., renal or liver diseases, presence or
previous treatment with history of cancer, previous head
and neck radiation, hypothyroidism, neurodegenerative
diseases, depression, acute infections in the previous 2
weeks, respiratory diseases, periodontitis, anosmia and
denture carriers), usage of antibiotics, antihistamines,
antidepressants, anticonvulsants, antineoplastic drugs or
environmental toxins; pregnancy and breastfeeding.

Data Collection

Face-to-face interviews were used to obtain data on
demographic variables and diabetes information using
a questionnaire form. Anthropometric measurements
of the individuals (body weight, height) were taken.
Blood samples were taken to test the fasting plasma
glucose (FPG), glycosylated hemoglobin (HbAIc). Taste
assessments were performed through taste strips.

Anthropometric Measurements

An trained dietitian took anthropometric measurements
(weight, height) wusing standard measurements
procedures (9).Body weight was determined using an
electronic scale to the nearest 0.1 kilogram. Stadiometer
was used to measure height to the nearest 0.1 cm. Body
mass index (BMI) was calculated by dividing weight (kg)
by the square of height (m?).

Laboratory Assays

FPG and HbA1c were measured in blood samples taken
after 12 hours of fasting. FPG was measured by the
glucose oxidase method. HbAlc levels were measured
in the same laboratory by high-performance liquid
chromatography.

Taste Test

Taste function tests was performed using the taste strips
which are basically tastant impregnated filter paper strip
(10). Each of the 16 taste stimuli was impregnated with
one of these four tastes: sweet, sour, salty, and bitter. The
following concentrations were used for taste stimuli:
sweet: 0.4, 0.2, 0.1, 0.05 g/mL sucrose; salty: 0.25, 0.1, 0.04,
0.016 g/mL sodium chloride; bitter: 0.006, 0.0024, 0.0009,
0.0004 g/mL quinine hydrochloride; sour: 0.3, 0.165, 0.09,
0.05 g/mL citric acid. Tastants were solved in distilled
water. During the test, participants washed their mouths
with a sip of water before each taste strip. The strip was

278

placed in one third of the tongue. With their tongue still
extended, the patients had to identify the taste from a list
of four descriptors, sweet, sour, salty and bitter (multiple
forced choice). The tastes were delivered with increasing
concentrations in a random order. Each correct answer was
given as 1 point (maximum 4 points for each taste quality
score and 16 points for the overall test score). A taste score
was calculated based on the number of accurately identified
tastes. Taste strips provide various advantages, including a
short testing period and good consistency of result (10).

Statistics

The data was analysed using SPSS version 22.0 (SPSS Inc.
Chicago, IL, USA). Continuous variables were reported
as mean (X), with and standard deviation (SD), and
categorical variables were expressed as number with and
percentage. The normality of the variable distribution
was checked with the Shapiro-Wilk test. Quantitative
data was compared using the independent samples
t-test. The spearman correlation coefficient was used to
analyse the correlations among taste scores and variables.
Multiple linear analysis was used to determine the factors
related to overall taste scores. The value of p < 0.05 was
set as statistically significant.

RESULTS

Table 1 describes the demographic characteristics and
baseline measurements of the participants. The current
study included 61 adults (33 men and 28 women) with a
mean age of 52.39 14.33 years (range from 20 to 74 years).
The mean BMI of the participants was 25.38+3.86 kg/m?
and mean duration of type 2 diabetes was approximately
4 years. When it comes to biochemical parameters, the
mean fasting blood glucose level was 171.64+41.31 mg/
dL and the mean HbA1c concentration was 7.59+1.38%.

Table 1. Demographic, anthropometric, and biochemical

parameters of participants

Total (n=61) Men (n=33) Women (n=28)
X+SD X+SD X+SD P

Age (years) 52.39+14.33 49.52+14.18 55.79+14.00  0.089
Weight (kg) 71.56+12.25 78.43+9.48 63.47+£10.06  <0.001
BMI (kg/m?) 25.38+3.86 26.50+3.52 24.05+3.88 0.012
dDiglraittl(();legfs) 3.77+1.56 3.62+1.42 3924174 0817
FPG 171.64+41.31  174.45+43.43 168.32+39.19  0.568
HbAlc (%) 7.59+1.38 7.26+1.34 7.98+1.36 0.043
BMI: Body mass index, FPG: Fasting plasma glucose, HbAlc: hemoglobin Alc

The mean taste strip scores of the participants for sweet,
salty, bitter, sour and overall were 2.38+0.88, 1.91+0.92,
2.28+0.76,2.18+1.01, 8.7+1.81, respectively. Additionally,
there were no statistically significant differences between
taste scores and gender (all p > 0.05). Table 2 displays the
mean taste scores.
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Table 2. Taste Scores of Participants

Total Men Women P
X+SD X+SD x+SD
Taste scores
Sweet 2.38+0.88 2.45+0.87 2294090  0.459
Salty 1.91+0.92 2.09+0.77 1.79+£1.03  0.520
Bitter 2.28+0.76 2.24+0.71 2.32+0.82  0.775
Sour 2.18+1.01 2.33+1.08 2.00+0.90 0.201
Overall 8.70+1.81 9.12+£1.88 8.21+1.62 0.068

The correlation between taste scores and investigated
parameters are shown in Table 3. Age was significantly
associated with taste score for salty (r=-0.225, p= 0.041)
and sour (r=-0.252,p= 0.040). FPG and HbAlcwere not
associated with taste scores. Additionally, we also found
that the duration of diabetes and BMI were not related to
taste scores for any of the tastes.

Table 3. Correlation between taste scores and investigated
parameters

Sweet Salty Bitter Sour
A -0.174  -0.225* 0.096 -0.252%
@
8 p 0.180 0.041 0.463 0.040
r 0.256 0.014 -0.010 0.243
BMI
p 0.066 0.916 0.940 0.059
r -0.019 0.082 -0.118 0.209
FBG
P 0.885 0.531 0.367 0.106
r -0.041 -0.004 -0.105 -0.176
HbAlc
p 0.751 0.978 0.419 0.175
. . r 0.174 0.097 0.040 0.010
Duration of diabetes
P 0.179 0.457 0.758 0.938
BMI: Body mass index, FPG: Fasting plasma glucose, HbAlc: hemoglobin Alc

The multiple linear regression model was significant
and could explain8.2%of the variation in the overall
taste score among the participants (Table 4). This
analysis shows that only age had p-values smaller than
0.05, suggesting that age had a significant effect on the
overall score of taste. Furthermore, the standardized
B coeflicients indicated that age was the independent
variable with the highest explanatory power in the
model (-0.280). Moreover, higher overall taste score was
associated with lower age.

DISCUSSION

In the present investigation, the taste scores of 61 patients
with T2DM were also examined taking into account
gender, age, duration of diabetes, anthropometric
measurements and biochemical parameters (FPG,
HbAIc).

It has been extensively shown that the sense of taste plays
a crucial role in the regulation of nutrient ingestion,
the control of the digestive process, and the release of
neuroendocrine hunger and satiety hormones. Although
factors related to taste sensitivity have been studied
in healthy people, patients with type 2 diabetes have
reported less of these parameters. The ageing process
can also lead to alterations in the sense of taste. It is
generally assumed that a decrease in taste sensitivity
occurs after the age of 60 years (11).In a study carried out
by Pugnaloni et al. (12), it was shown that people with
diabetes display a reduced overall taste discrimination,
and the researchers also observed that the odds of success
decreased by 6.5% for every additional 5 years of age. In
this study, we found that age was negatively correlated
with salty, sour and overall taste scores. Our findings are
consistent with those of Pugnaloni et al. (12), who found
that taste function in type decreases with age.

There is no obvious association between gender and
taste sensitivity in the literature. Although many studies
have reported that men were less sensitive compared
to women in taste function in healthy people or cancer
patients (13-15).The outcomes of studies on type 2
diabetes are contradictory. According to a study by Yu
et al. (16), diabetic men are less sensitive to sweet taste
than diabetic women. Some studies found that there
was no significant effect of gender on differences in taste
function in patients (12, 17, 18).In our study, we did not
find significant differences in taste scores according to
gender.

The current evidence for a relationship between BMI
and taste in healthy adults is inconsistent, with some
researches (19-21) finding no association, and others
(22-24) suggesting a link between taste sensitivity and
BMI. In a study of individuals with type 2 diabetes, it was
found that there was no relationship between sucrose

Table 4. Multiple linear regression model explaining variations in overall taste score

B1 (%95 CI) SE B2 t p Zero Partial
Constant 8.478 (3.297 - 13.659) 2.584 3.281 0.002
Age -0.035 (-0.069 - -0.002) 0.017 -0.280 -2.107 0.040 -0.394 -0.276
Gender -0.456 (-1.415 - 0.503) 0.478 -0.127 -0.954 0.345 -0.252 -0.129
BMI 0.065 (-0.07 - 0.200) 0.067 0.138 0.960 0.341 0.301 0.130
FBG 0.004 (-0.007 - 0.015) 0.006 0.090 0.694 0.491 0.208 0.094
HbAlc -0.087 (-0.418 - 0.245) 0.165 -0.066 -0.524 0.603 -0.096 -0.071
Duration of diabetes 0.166 (-0.118 - 0.451) 0.142 0.144 1.173 0.246 0.135 0.158
F=2.658; p=0.025; Adj. R2= 0,082; B1: unstandardized coefficient; p2: standardized coefficient, BMI: Body mass index, FPG: Fasting plasma glucose, HbAlc: hemoglobin Alc
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supra-threshold and BMI (18). In this study, we also
found that there was no association between taste scores
and BMI.

Some researchers found a direct relationship between
blood glucose concentration and taste (25, 26). However,
according to other studies, there was no association
between taste scores and HbAlclevels (12, 18, 25,27, 28).
In addition to this study, several studies (16, 18, 29, 30)
revealed no association between taste and either plasma
glucose or glycosylated haemoglobin concentration,
confirming the findings of this study. Although the
pathophysiology of taste change remains unclear in
diabetic patients. In accordance with the literature (18,
28,31, 32), although the pathogenesis of diabetic patients'
taste changes is unknown, the present data demonstrate
that taste sensation in type 2 diabetics is not correlated
with disease duration. This may be related to additional
benefit of antidiabetic drugs in reducing the progression
of underling disorders of altered taste sensitivity.

The exact underlying cause of diabetes-related taste
impairment is uncertain. However, studies that examine
taste function in T2DM have provided a variety of
explanations for the decreased taste sensation in type 2
diabetics. First, taste impairment may be a degenerative
complication of DM; due to neuropathy of the taste
nerves. Increased intracellular glucose in diabetics leads
to the formation of advanced glycosylation end products
(AGEs), which bind to a cell surface receptor. AGEs have
been shown to cross-link proteins (e.g. collagen and
extracellular matrix proteins), accelerate atherosclerosis,
promote glomerular dysfunction, reduce nitric oxide
synthesis, induce endothelial dysfunction, and alter
the composition and structure (33). Second, peripheral
neuropathy affecting taste nerves or microangiopathy
affecting taste buds may be responsible for taste
impairment , but this is unlikely in newly diagnosed
diabetic patients with clinical signs of microvascular
problems (34). Third, the altered taste in T2DM may be
associated with a slower rate of receptor turnover (35).
In addition, the possible involvement of reduced salivary
flow and zinc deficiency in these individuals may be
associated with reduced taste function (36). Further, an
inherent or acquired defect of the taste receptor or an
abnormality in the mechanism underlying the central
appreciation of taste in the brain may represent additional
involved mechanisms (29).

The limitations of the current study must be taken into
account when interpreting its findings. In this case, the
inherent limitations of the cross-sectional design cannot
be overcome because causality cannot be established
from an observational design. Also, the sample size is
relatively small. Other limitations relate to medication
use; it is essential to point out that the medications of

280

the participants were not documented in this study.
Some studies (37-39) showed that diabetes medications
(including metformin and losartan) have been linked
to taste impairment. Despite limitations, the findings of
this study are worthy; as it is one of the first studies to
investigate effects of demographic, anthropometric, and
clinical factors on taste alterations in type 2 diabetics.

CONCLUSION

The taste score for four basic taste modalities as well as
the overall taste score were analysed in patients with
Type 2 diabetes. It was discovered that the overall taste
score of these individuals was not affected by any other
confounding factors, with the exception of age. Future
studies in a larger number of patients may help to better
investigate the complex link between taste changes,
diabetes, and related factors.
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ABSTRACT

Aim: We aimed to determine the relationship between apparent diffusion coeflicient (ADC) values obtained from diffusion-
weighted images, histopathological fibrosis, and activity stages in patients with chronic hepatitis B infection.

Material and Method: A total of 30 patients with chronic hepatitis B admitted to our hospital between September 2012 and
June 2014 were included in the study. All patients underwent biopsy and abdomen MRI examination before the treatment.
Diffusion examinations at five different b-values (50, 300, 500, 700, and 1000 s/mm?2) were added to the abdominal MRI
examination.

Results: The hepatic ADC values at all b-values were negatively correlated with fibrosis stages (p<0.001 for all b-values).
The ADC values at b-values 300 and 1000 were significantly lower in patient groups with histological activity indices 1 and
higher compared to the patient group whose activity index was 0 (at b-value 300 p<0.034, and at b-value 1000 p<0.027). The
ADC values at b-values 50, 500 and 700 were not significantly in patient groups with histological activity indices 1 and higher
compared to the patient group whose activity index was 0. Hepatic ADC was a significant predictor of stage 2 or greater and
stage 3 or greater fibrosis, with sensitivity of 81%-100% and 81%-96% , and specificity of 84,2%-100% and 100% (ADC with
all b values).

Conclusion: The ADC values have high sensitivity and specificity in indicating liver fibrosis in chronic hepatitis B infection.
We suggest that the addition of diffusion-weighted MR images into liver MRI examination might reduce the requirement for

liver biopsies in patients with chronic hepatitis B.

Keywords: Apparent diffusion coeflicient, diffusion MRI, hepatitis B, fibrosis, liver, histological activity index

INTRODUCTION

Approximately 400 million people worldwide have
chronic hepatitis B infection (1). Hepatitis B infection
poses a high risk in terms of the development of liver
fibrosis, cirrhosis, and hepatocellular cancer. The early
diagnosis and treatment of liver fibrosis in patients
with chronic hepatitis B can prevent the progression to
cirrhosis (2). The liver biopsy is used as the indicator
of the severity of the disease and to detect signs of
antiviral therapy in chronic viral hepatitis. However,
liver biopsies have some drawbacks, including the
invasiveness of the procedure, complications resulting
from the procedure, and inadequate sample amounts
on some occasions. Therefore, there is a need for
a non-invasive method for the detection of liver
fibrosis and inflammatory activity in patients with
chronic viral hepatitis. In the literature, numerous
non-invasive tests that predict the degree of liver
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fibrosis in chronic hepatitis B have been proposed,
but the tests are not as highly sensitive and specific
as histopathological examination and have various
limitations. Ultrasonography, computed tomography;,
and conventional MR imaging do not have sufficient
sensitivity to show liver fibrosis and early cirrhosis (3).

In diffusion-weighted MR imaging (DWI), signal
intensity is inversely related to the degree of diffusion
of water molecules. The apparent diffusion coefficient
(ADC) is a numerical value for quantitative measurement
of proton diffusion given as square millimeter/second.
Low ADC shows restricted diffusion of protons. DWI
is affected by tissue perfusion, but using high b-values
reduces the effect of perfusion on ADC values while
fibrosis restricts the diffusion of water. Taouli et al. (3,4)
have reported that reduced ADC values were associated
with cirrhosis.
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The aim of our study was to quantitatively assess the
relationship between ADC values obtained from
diffusion-weighted images, histopathological findings,
and activity stages of the liver in patients with chronic
hepatitis B.

MATERIAL AND METHOD

The study was conducted with the permission of the
Noninvasive Clinical Education Planning Board of 3+¢
step Training and Research Hospital in Ankara (Date:
09.01.2014, Decision No: 2014/352). All procedures
were carried out in accordance with the ethical rules and
principles of the Declaration of Helsinki.

Patients

A total of 30 patients who were diagnosed with chronic
hepatitis B and admitted to our hospital between
September 2012 and June 2014 and whose ultrasound
examinations were insufficient, causing dynamic liver
MR images to be taken were included in our study.
Patients with a clinical diagnosis of cirrhosis were not
able to undergo liver biopsy and were excluded from
the study. In addition, patients that had comorbid
malignant diseases and patients with non-hepatitis B
diseases that could lead to viral and non-viral chronic
hepatitis, such as hepatitis C and autoimmune hepatitis
were excluded. Moreover, patients that had more than
10% histopathologically detected steatosis were also
excluded from the study. Patients were diagnosed with
chronic hepatitis B based on the clinical findings and
results of laboratory evaluations. All of the patients
were HBs Ag positive, anti-HBc Ig G positive, anti-HBe
positive and HBV DNA levels were higher than 2000 U/
ml. Serological tests for hepatitis D and hepatitis C were
negative in all of the patients. All patients underwent a
biopsy and pre-treatment abdominal MRI examination.
Patients that were scheduled to undergo additional
diffusion examinations were asked to sign an informed
consent form.

MR Imaging

The diffusion-weighted images were obtained by using
1.5 tesla MRI device (GE Medical System, Milwaukee,
WI). A body coil was used for all experiments with
participants in the supine position. Diffusion-weighted
MR imaging at five different b-values was added to the
abdominal MRI examination. Ten slices in the middle
portion of the liver were taken (with 7-mm thickness and
spacing of 1.5 mm). The following were the acquisition
parameters of DW-MRI: non-breath hold single-shot
spin-echo echo-planar DW-MRI, repetition time 1300,
echo time minimum, matrix size 192-256, field of view
40, number of excitation 4.

Parallel imaging technique using the generalized auto-
calibrating partially parallel acquisition (ASSET) was
used with a two fold acceleration factor.

A single radiologist who was blinded to the histology
results placed a region of interest (ROI) in each lobe of the
liver. Analysis of DW-MRI data was performed with the
GE FUNCTOOL software (GE Medical Systems) to obtain
ADC maps at each b value (50, 300, 500, 700, and 1000 s/
mm?). One-cm? regions of interest (ROI) on the right and
left lobes of the liver were measured from three different
places, and average values were calculated. The axial echo-
planar diffusion-weighted images of patients with stage 0
and stage 4 fibrosis of chronic hepatitis b at b-values 1000
s/mm? are demonstrated in Figure 1 and Figure 2.

Figure 1. The axial diffusion-weighted images (a) and ADC map (b)
of 46-year-old patients with stage 4 fibrosis. The mean ADC value
of measurements taken from the right and left lobes of the liver was
found as 0.86 x 10-3.
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Figure 2. The diffusion-weighted images (a) and ADC map (b) of
32-year-old hepatitis B patient with stage 0 fibrosis. The mean ADC
value was 1.38 x10-3.

Liver Biopsies

All our patients underwent percutaneous liver biopsy
after MRI examination. A liver biopsy was carried out
under ultrasound guidance using an 18-gauge needle by
a hepatologist with five years of experience. Pathology
slides from all patients were evaluated retrospectively
by the same pathologist who then had eight years of
experience. Fibrosis staging and inflammatory activity
were interpreted according to the scoring system
developed by the METAVIR group. The METAVIR
stages FO, F1 was termed “no/minimal fibrosis,” whereas
the presence of METAVIR stages F2, F3, or F4 indicated
“significant fibrosis,” METAVIR stage F3 or F4 were
termed “advanced fibrosis,” and METAVIR stage F4 was
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termed “cirrhosis” For histological activity, grade 0 was
termed “no histologic necroinflammatory activity;” grade
1 was termed “minimal activity,” grade 2 was termed
“mild activity;” grade 3 was termed “moderate activity,”
and grade 4 was termed “severe activity.” The activity was
assessed using a combination of severity and intensity of
periportal and lobular necrosis (5).

Statistical Analysis

Statistical Analysis SPSS version 17.0 was used for
analysis. A nonparametric Mann-Whitney test was used
to compare hepatic ADC between patients stratified
according to individual fibrosis stages and patients
grouped as stage 1 or lower versus stage 2 or higher
and stage 2 or lower versus stage 3 or higher, as well as
between patients stratified by inflammation grade (grade
0 vs grade 1 or higher). The Spearman’s rank correlation
test was used to assess the correlation between hepatic
ADC, stage of fibrosis, and grade of inflammation.
Receiver operating characteristic (ROC) curve analyses
were conducted to evaluate the utility of the ADC
measures for prediction of stage 2 or higher and stage
3 or higher fibrosis and for prediction of grade 1 or
higher inflammation. A value of p<0.05 was considered
statistically significant.

RESULTS

Seventeen of our patients were male (56.6%) and 13
were female (43.3%). The mean age of our patients was
50.9£8.5 (35-72). The patients distribution according
to stages of fibrosis and activity grade is summarized
in Table 1. At all b-values, the hepatic fibrosis stages
were negatively correlated with ADC values (p<0.001).
At stage 0 the mean ADC value was 2.17+0.25; at
stage 1 it was 1.96+0.37; at stage 2 it was 1.72+0.39;
at stage 3 it was 1.48+0.14; and at stage 4 it was 1.13+
0.21 x107>’mm?/s. The distribution of liver ADC values
according to the stage of fibrosis is shown in Table
2. When patient group whose liver fibrosis stages
were 2 or higher (significant fibrosis) were compared
with patient groups whose fibrosis stages were 1 or
lower (no / minimal fibrosis), the ADC values were
significantly lower in patients with significant fibrosis
at all b-values. Moreover, when patient groups whose
liver fibrosis stages were 3 or higher (advanced fibrosis)
were compared with patient groups whose fibrosis
stages were 2 or lower (significant fibrosis), the ADC
values of advanced fibrosis patients were significantly
lower at all b-values (p<0.001, for all b-values) (Table
3). The evaluation of receiver operating characteristic
(ROC) analysis revealed that hepatic ADC values were
statistically significant in determining significant and
advanced fibrosis (Table 4). Furthermore, we detected
a negative correlation between ADC values and activity
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index. At b-values 300 and 1000, the ADC values were
significantly lower in the groups whose histological
activity indexes were 1 or higher when compared to
the group whose activity index was 0 (at b-value 300
p<0.034, and at b-value 1000 p<0.027) (Table 5). ROC
analysis revealed that ADC values might be used as an
important marker in patients with activity indexes of
grade 1 or higher (Table 6). In addition, Spearman's
correlation test showed that there was a moderate
positive correlation between ADC values, inflammation,
and stages of fibrosis (r=0.418, p=0.021)

Table 1. Distribution of Fibrosis Stage and Inflammation Grade

Among Patients with Chronic Hepatitis B(n: 30)

Table 5: Distribution of Liver Apparent Diffusion Coefficients

(value x 10>mm?/s) Stratified by Inflammation Grade (n = 30)

Inflamation b Value (s/mm?2)
FEE 50 300 500 700 1,000
0 3.3240.24 2.62+0.03 1.95+0.07 1.50+0.14 1.43+0.02
>1 2.45+0.68 1.8540.48 1.50+0.35 1.2620.22 1.0820.17
p 0088 0034 0067 0133  0.027
Note—Statistically significant values are displayed in boldface.

Table 6: The Performance of ADC for Determining of Liver

Inflammation in Different b-values (n = 30)

b value ADC Auc  Sensitivity Specifity
(s/mm?) (Value x 10> mm?/s) (%) (%)
50 <3.07 0.866 100 85.7
300 <2.55 0.955 100 92.9
500 <1.85 0.893 100 89.3
700 <1.37 0.821 100 60.7
1,000 <1.38 0.973 100 93.4
Note—Sensitivity and specificity are calculated when hepatic apparent diffusion
coefficient is used to diagnose grade 1 or greater inflammation. AUC: Area under the
receiver operating characteristics curve, ADC: Apparent Diffusion Coefficient

State or Grade Fibrosis Inflammation

0 5 2

1 6 7

2 5 7

3 8 7

4 6 7

Total 30 30

*Fibrosis staging and inflammatory activity were interpreted according to scoring
system developed by the METAVIR group

Table 2. Distribution of liver apparent diffusion coefficients (value

x 107> mm?/s) stratified by fibrosis stage (n = 30)

Fibrosis b Value (s/mm?)
Stage 50 300 500 700 1,000
0 3.35£0.35 2.62+0.29 1.96+0.17 1.55+0.26 1.38+0.18
1 3.10+0.55 2.24+0.25 1.82+0.14 1.40+0.55 1.23+0.40
2 2.50+£0.24 2.04 £0.11 1.59+0.74 1.36%£0.65 1.13+0.21
3 2.23+0.14 1.62+0.12 1.35+0.12 1.20%+0.17 1.00+0.16
4 1.57+£0.23 1.22+0.26 1.06%£0.28 0.95%+0.16 0.86+0.12

Table 3. Comparison of liver apparent diftusion coeflicients (value
x 10-* mm?/s) stratified by fibrosis stage < 1 versus > 2 and fibrosis

stage < 2 versus > 3 (n = 30)

Fibrosis b Value (s/mm?)

Stage 50 300 500 700 1,000
<1 3.21+0.46 2.41+£0.25 1.88+0.16 1.47+0.10 1.30+0.10
>2 2.09£0.42 1.60+£0.35 1.32+0.26 1.16+£0.19 0.99+0.12

p <0.001 <0.001 <0.001 <0.001 <0.001
<2 2.99+0.52 2.29+0.27 1.79£0.19 1.43+0.10 1.24+0.11
23 1.95+0.38 1.45+0.27 1.22+0.24 1.09+0.18 0.94+0.10

P <0.001 <0.001 <0.001 <0.001 <0.001

Note—Liver apparent diffusion coefficient is significantly decreased in patients with

moderate and advanced fibrosis at b values of 500 s/mm? or greater or a combination

of all b values (0, 50, 300, 500, 700, and 1,000 s/mm?).

Statistically significant values are displayed in boldface.

DISCUSSION

In our study, we determined a significant negative
correlation between hepatic ADC values and stages
of fibrosis in patients with chronic hepatitis B. Liver
diffusion ADC values were highly sensitive and specific
in predicting stages of liver fibrosis.

Most of the studies in the literature were based on
hepatitis C patients and cirrhosis patients with different
etiologies. Our study is based on patients with hepatitis
B disease. In our study, sensitivity and the specificity of
the ADC values to determine the fibrosis was found to
be much higher than in most of the other studies.

Histopathological data is needed to determine the
prognosis in patients with chronic viral hepatitis B in
ordertostartantiviral therapyandtoevaluate theefhicacy
of treatment. However, due to possible complications
and limitation of sampling sizes of biopsy, there is a
need for a more non-invasive examination method
(6,7). Basar et al. (8) investigated the relationship of
pre-treatment aspartate aminotransferase to platelet
ratio index (APRI), Forn's index, FIB-4, S-index,
Shanghai Liver Fibrosis Group's index (SLFG), and

Table 4: The Performance of ADC for Determining Liver Fibrosis in Different b-values (n = 30)

b- values Prediction of Stage 2 or Greater Fibrosis Prediction of Stage 3 or Greater Fibrosis

(s/mm2) ADC AUC Sensitivity Specifity ADC AUC Sensitivity Specifity

(Value x10>mm?/s) (%) (%) (Value x 10*mm?/s) (%) (%)

50 <272 0.967 90.9 94.7 <247 0.962 81.3 100

300 <220 0.974 81.8 100 <185 1.000 94.1 100

500 <1.65 0.995 100 94.7 <1.52 0.998 93.8 100

700 <1.37 0.959 90.9 84.2 <1.37 0.980 81.3 100

1,000 <1.17 1.000 100 96.1 <1.11 1.000 96.4 100
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HepascoreR with fibrosis in patients with chronic
hepatitis B. The authors emphasized that non-invasive
serum tests might be useful in indicating the stages
of liver fibrosis, monitoring the effectiveness of
treatment, and may reducing the need for biopsy. The
specificity and sensitivity values of conventional MRI
in patients with chronic liver disease and liver fibrosis
are low (9). Currently, diffusion-weighted imaging, MR
elastography and sonoelastography are used for the
detection of fibrosis (10).

Fujimato et al. (11) evaluated 43 patients with hepatitis
C, compared the mean and entropy ADC values
with fibrosis and activity indices, and reported that
mean ADC values decreased with increasing fibrosis
stage and activity index, while entropy ADC values
increased with increasing fibrosis stage and activity
index. In addition, they reported that the combined
evaluation of mean ADC and entropy ADC values was
more accurate and more successful in indicating the
early stages of fibrosis and inflammation compared
to the evaluation of ADC values alone. Their ROC
analysis determined that sensitivity and specificity for
prediction of the activity of stage 1 and higher were 81%
and 83%, respectively, and that the cut-off ADC value
was 1.35x 107%. Bozorg et al. (12) in their study with 33
patients with chronic hepatitis B used three different
b-values and reported that the specificity and sensitivity
of ADC values at b500 were higher. In our study, the
ADC values at b500 and b1000 had higher sensitivity
in indicating fibrosis. The reason for this might be that
at high b values the influence of perfusion on ADC
values is reduced. With the development of fibrosis,
the levels of extracellular collagen, glycosaminoglycan,
and proteoglycan increase and the diffusion of water
molecules become limited. This situation is more
prominent at high b-values. Some studies reported
that the ADC measurements at low b-values were not
indicative of fibrosis (3, 13). In an experimental study;,
Annet et al. (14) showed that in live mice decreased
ADC values were consistent with increased liver
fibrosis. However, once the mice were sacrificed the
relationship between ADC values and fibrosis was
not detectable. As a result, they reported that rather
than reflecting restricted diffusion, which developed
secondary to fibrosis, the ADC values reflect changes
in the perfusion associated with fibrosis. Extracellular
collagen deposition and changes in perfusion are seen
in liver fibrosis. Changes in body temperature and the
location of ROI may affect the ADC values (3, 4, 14). In
our study the ROIs were placed away from the vascular
areas and the average of three different measurements
was taken.
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In a study with 54 chronic HCV-infected patients,
Lewin et al. (15) compared non-invasive tests such as
diffusion-weighted MRI and transient elastography in
terms of hepatic fibrosis prediction values and reported
that diffusion-weighted MR imaging was as effective
as other non-invasive tests in predicting fibrosis in
patients with chronic HCV infection.

Taouli et al. (3) used five different b-values in evaluating
23 patients with chronic liver disease and reported that
b-values of b500 and higher are more sensitive in showing
fibrosis at stages 3 and above. The necroinflammatory
activity evaluation in the same study indicated that
the hepatic ADC values were lower in the group with
mild-to-moderate inflammation (grades 1 and above)
compared to the group without inflammation (at b700
the cutoff of ADC=1.35 x 107% the sensitivity and
specificity of this cutoft value at stages 1 and above was
85.7% and 75%, respectively). We found hepatic ADC
in all b values to have high sensitivity and specificity of
hepatic fibrosis. The sensitivity and specificity of ADC
cutoft value 1.38 at b1000 in determining inflammatory
activity of grades 1 or higher were 100% and 93.4%,
respectively. In the literature, there is no correlation or
low correlation between inflammatory activity score
and ADC. ADC was found to be more successful in
predicting the stage of fibrosis.(3, 16) In the comparison
of inflammatory activity with ADC, we found low
ADC in all b values, but b500 and b700 ADC were not
statistically significant. Differences in the accompanying
fibrosis stage, parenchymal heterogeneous distribution of
fibrosis, technical and patient-related factors may cause
this statistical difference. Our findings are consistent
with the findings of both aforementioned studies.

For chronic active hepatitis B, pegylated interferon
and the oral antiviral agents such as entecavir,
tenofovir are the choice of treatment. Especially for
the oral antiviral agents, apart from the resistance
development and different side effect profiles, none of
them is superior to the other, in terms of their effects
on the liver parenchyma. In chronic active hepatitis B
patients, the histopathological analysis which is used
for the determination of the efficacy of the antiviral
treatment cannot be performed due to ethical issues
and invasive procedure complications. Few studies (17,
18) have shown the histopathological recovery of the
liver fibrosis in chronic hepatitis B with oral antiviral
agents. As the diffusion ADC can detect the stage of
the liver fibrosis in chronic hepatitis B patients with a
reliability closed to histopathological analysis, studies
related to diffusion ADC can be guide the clinicians
about evaluating the efficacy of oral antiviral agents
and their superiority to each other.
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The examinations with diffusion-weighted imaging for
assessment of fibrosis have been frequently conducted
in patients with chronic hepatitis C, but there are only
few reports of this kind of study in patients with chronic
hepatitis B (10, 19).

Biexponential, and stretched-exponential diffusion-
weighted imaging models, fat and iron corrected ADC
evaluation, diffusion curtosis, MR elastography and
whole liver histogram diffusion analysis have performed
for staging hepatic fibrosis and grading inflammatory
activity in patients with chronic hepatitis and recently
studies showed that these diffusion methods have good
diagnostic performance (20-26).

The limitations of our study are small sample size, lack
of ADC values in the post-treatment follow-up. Current
diffusion ADC techniques were not used in our study
because of the time period in which the patient group is
selected.

CONCLUSION

ADC in all b values have high sensitivity in
demonstrating liver fibrosis in patients with chronic
hepatitis B. We suggest that the addition of diffusion-
weighted MR images into liver MRI examination might
reduce the requirement for liver biopsies in patients
with chronic hepatitis B.
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ABSTRACT

Aim: The aim of this study was to analyse color stability of dental composites immersed in Propolis extract and Morus nigra
syrup at in-vitro conditions simulating clinical usage time intervals and to explore the relationship between discoloration
potential and phenolic contents.

Material and Method: A total of 126 composite discs of nanohybrid (n=42), microfilled (n=42) and microhybrid (n=42)
were prepared using a Teflon mold with a diameter/thickness of 6 mm/2 mm. After polishing procedures, composites were
subdivided into three and immersed into %15 Propolis extract with total phenolic content=53 mg GAE/ml (Beeo, Istanbul) and
Morus nigra syrup with total phenolic content=25 mg GAE/100 g dw (Hiinnap, Istanbul) and distilled water for 12 hours(T1)
and 24 hours (T2) simulating 1-year and 2-year time spans respectively. Color measurements were performed by Vita easy
Shade Compact (Vita Zahnfabrik, Bad Sackingen, Germany) prior to immersion and analysed by CIEDE2000 formula.
Result: Between TO and T2, minimum/maximum color change values (AE) of nanohybrid, microfilled and microhybrid
composites immersed in Propolis and Morus nigra syrup were 1,24/5,29 and 0,97/2,65 respectively. Nanohybrid composite
discs were discolored within clinically acceptable limits in all test solutions. Microfilled and microhybrid composite discs
showed clinically unacceptable discoloration at T1 and T2 periods in Propolis extract solution.

Conclusion: The phenolic and flavonoid components of herbal formulations can be considered as one of the major determinants

in discoloring potential.

Keywords: Morus nigra, phenolic content, Propolis, discoloration

INTRODUCTION

Dental composites are widely used in dental restorations
in daily clinical dental practice, consist of three major
chemical content: organic polymeric matrix, inorganic
fillers and silane/coupling agent to adhere the fillers to
the organic resin. Composite resin materials, simulating
the physical features of the hard dental tissues and have
excellent aesthetic Of these features, color stability plays a
major role in patient satisfaction and long-term survival
(1). However multiple factors including inadequate
polymerization, water absorption, chemical reactivity,
oral hygiene, and surface roughness of the restoration
result in discoloration on dental composites (2).

Color changes in composite resins may arise extrinsically
or intrinsically. The intrinsic discoloration of resin

Corresponding Author: Zeynep Ceren Celik, zeynepceren@uludag.edu.tr

EY MG MO

composites is highly correlated with filler particle
size, type, amount, polymeric properties, the presence
of tertiary amines due to oxidation of the residual
monomers, and the water permeability of the resin (3,4).

The etiology of discoloration associated with adsorption
or dye absorption exogenous sources, especially
discoloring agents/solutions. Morus nigra syrup and
Propolis extracts are widely used in complementary
supportive care of oral lesions due to anti-inflammatory;,
antimicrobial and antioxidant properties owing to their
phenolic contents and flavonoid components (5,6).

Since they are over-the-counter (OTC) products and
there is no restriction on the duration of use, the side
effects of colorants should definitely be examined. Some
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beverages and oral hygiene products consisting phenolic
contents, may affect negatively the color stability of
composite resins because of their chemical and physical
degrading elements (2, 7-10).

The present study has two hypothesis: (1) Nanohybrid
aesthetic dental composite materials would show less
discoloration beyond clinically acceptable limits after
immersion into tested solution (2). Morus nigra syrup
would cause more color change in all composites due to
its darker and viscous nature.

The aim of this study was to investigate the discoloration
potential of Propolis extract and Morus nigra syrup on
dental restorative composites.

MATERIAL AND METHOD

This study does not require ethics committee approval
as it is not within the scope of clinical and experimental
studies on humans and animals (including data&
material).

Sample Preparation

A total of 126 adhesive restorative resins consists
of nanohybrid (n=42), microfilled (n=42) and
microhybrid (n=42) composite (Table 1) discs of shade
Al (manufacturer prescription) were prepared with a
diameter/thickness of 6 mm/ 2 mm. Composite samples
were placed in Teflon molds as a single layer, and their
upper and lower surfaces were stripped and polymerized
with a LED light device for 20 sec. (VALO Ultradent ,
South Jordan, UT) in standard mode (1000 mW /cm 2).
After sample preparation, they were kept at 37°C for 24
hours, then polishing with polishing discs 600-, 800- and
1200-grit size (Sof-Lex , 3M ESPE Dental Products, St
Paul, MN, USA) for surface standardization. The samples
were then washed with distilled water and gently dried.

Immersion into Solutions

Each composite group were subdivided into three
subgroups of 14 discs according to immersing solutions

(Propolis extract / Morus nigra syrup) given in Table 1.
and distilled water. Every subgroup of composite resin
was immersed in discoloring and control solutions at
room temperature for 12 hours (T1) and 24 hours (T2).
Reference time intervals were considered according
to Ertiirk-Avunduk et al. (11), keeping the samples in
solutions for 12 hours in vitro would be simulate 1 year
in vivo (2 times a day-1 minute), and keeping them in
solution for 24 hours was accepted as a cumulative
indicator of exposure for 2 years (11).

Spectrophotometric Analysis

Composite color change in resins were measured
by Vita easy Shade Compact (Vita Zahnfabrik, Bad
Sackingen, Germany) before and after immersions.
Before the measurements, the spectrophotometer was
calibrated according to the manufacturer's instructions.
Measurements were performed under D65 standard
light illumination on a standard white background, with
the probe tip standardized perpendicular to the tooth
sample surfaces, and 3 measurements were taken from
each sample. Following the measurements, color changes
calculated according to the CIEDE2000 formula (12):

ALY [ ACTN [ AHT N 2 AC'\ [ AH'
5s.) T\kese) T\Kasa) T \kes:) \Kasa
In this study, each of KL, KC, KH were set into 1.0.

The value of AE00 < 2.25 was considered as a clinically
acceptable threshold level for color changes (13).

1/2
AEOO =

Statistical Analysis

Statistical analysis of data was performed using IBM SPSS
28.0 statistical package program (IBM SPSS Statistics
for Windows 2021, Armonk, NY: IBM Corp). The data
showed normal distribution confirmed by the Shapiro-
Wilk test. The inter-group comparisons by solutions were
analyzed using one-way Anova and Bonferroni Post-Hoc
tests. Intra-group comparisons by time interval were
analyzed using the paired t-test. Significance level was
determined as a= 0.05.

Table 1. Materials tested in this study and their contents

Characterization Total phenolic content Total flavonoid Manufacturer
Solutions
Propolis* %15 aqueous extract 53 mg GAE/ml 35 mg CE/ml Beeo, Istanbul
Morus nigra** Cold infusion / syrup 25 mg GAE/100 g dw 4.7 mg CE/100 g dw Hiinnap, Istanbul
Composite resins
Type/Shade Matrix Filler Total filler content w/w Manufacturer
. Bis - GMA, hydrophobic aromatic . . o
Nanohybrid/Al aliphatic dimethacrylate Silane barium glass filler 78% Kuraray, Japan
Micro-filled UDMA, dimethacrylate co- 1 0 .
hybrid/A1 MONOMers Silica glass filler 76% GC Corporation, Japan
Microhybrid /A1~ i GMA, Bis-EMA, TEGDMA, Silica-Zirconia filler 78% 3M ESPE, USA
*Folin-Ciocalteu method by Scientific Bio Solutions Laboratory, **Kamiloglu et al. (14)
Bis-GMA: bisphenol A diglycidylmethacrylate; TEGDMA: triethyleneglycol dimethacrylate, UDMA: urethane dimethacrylate; BIS-EMA: Bisphenol-A-Ethyl methacrylate
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Table 2. The means (+ SD) of AE00 values of restorative materials at T1 and T2 time intervals in the study.

Propolis extract Morus nigra syrup Distilled water
T1 (mean+SD) T2 (mean+SD) T1 (meantSD) T2 (mean+SD) T1 (meantSD) T2 (mean+SD)
Nanohybrid 1.24+0.65 2.04£1.29 1.32+0.63 1.11+0.45 0.98+0.14 1.01+0.3
Microfilled 3.59+0.47 5.29+0.58 0.97+0.49 1.72+0.25 1.07+0.29 1.28+0.73
Microhybrid 4.24+0.65 4.25%0.65 1.23+0.78 2.65+0.95 0.91+0.34 1.93+0.71
RESULTS of the commercial products of these OTC solutions on

The means and standard deviations of AE0O values at T1
and T2 time intervals are shown in Table 2.

Between T0 and T2, minimum/maximum color change
values (AE00) of nanohybrid, microfilled and microhybrid
composites immersed in Propolis and Morus nigra syrup
were 1,24/5,29 and 0,97/2,65 respectively. Nanohybrid
composite discs were discolored within clinically
acceptable limits (AE00<2.25) in all test solutions (Figure
1). Microfilled and microhybrid composite discs showed
clinically unacceptable discoloration at the end of T1 and
T2 periods in Propolis solution. Microhybrid composite
discsimmersed in Morus nigra solution showed clinically
unacceptable discoloration only at T2.

ONanohybrid  AMicrofilled Microhybrid

T1

T1 T2

- HIE s
HIE H

Distilled water

=) =
INanahybrid
i

Morus nigra syrup

Propolis

Figure 1. Discoloration of dental composites immersed in test/
control solutions regarding clinical acceptable limit.

There was a statistically significant difference between T 1
and T 2 time periods in samples of microfilled composites
kept in Propolis solutions (p<0.001). More color changes
were observed in the T2 time frame for all composites
immersed into Propolis extract (Figure 1). The greatest
discoloration was observed in the end of T1 and T2 time
periods in microhybrid (4,24+0,65) and microfilled
(5.29 £0,58) composite samples. There was no statistical
difference between T1 and T2 for Morus nigra syrup and
distilled water (p>0,05). No significant correlation was
between filler content of composite materials and degree
of a discoloration (p=0.899)

DISCUSSION

Propolis extracts (15) and Morus nigra syrup (16) have
significant contribution on supportive care of oral lesions.
However, there is no study investigating the discoloring
effects of these OTC agents on composite resins. The
present study is the first to investigate discoloring effects

anterior composites. The first hypothesis of this study
was confirmed as the nanohybrid composites were more
resistant to discoloration for both Propolis extract and
Morus nigra syrup. The second hypothesis of this study
was not confirmed that Morus nigra syrup would cause
more color change in all composites due to its darker
more viscous nature as it showed less color changes
compared to Propolis extract groups.

Phenolic compounds are divided into two groups as
phenolic acids and flavonoids. Besides flavonoids and
phenolic contents are polyphenolic antioxidants showing
antimicrobial activities in oral cavity (17) that also
responsible from the sour flavor of fruits and vegetables,
and some provide yellow, yellow-brown, red-blue color
tones (18).

Keskin and Kolayl1 (19) in 2019 reported that the total
phenolic substance amount of Anatolian Propolis ranged
between 16.13-178.34 mg GAE /g. The total phenolic
content of the commercial sample of Propolis containing
%15 aqueous extract used in our study was 53 mg GAE/
ml as indicated in manufacturer catalog. In addition,
Ozgen et al. (20) stated that the average TP content was
2737 pug GAE/g dw in Tiirkiye, which was compatible
with Kamiloglu et al. (14) ,the reference study for our
study. Percentile proportion of an extract, the character
of solvent (aqua, ethanol, methanol etc.) and the type of
an infusion (cold or hot) closely affect the total phenolic
content of a solution. In a present study, Morus nigrasyrup
was obtained by cold infusion which means evaporation
process at low temperatures by lowering the boiling point
under vacuum and might be the reason low content of
phenoic compound. Gongalves et al. (21) showed the
phenolic content of hot infusions were significantly
greater than that of cold infusions. Comparing the TPC
and TF of test solutions in out study the characterization
of Morus nigra syrup might be responsible from lower
AE00 values detected for all types of composites.

Discoloration of composite resins might be multifactorial.
Yazici et al. (22) stated that the effect of staining
solutions such as tea and coffee on the color changes
in composites depends on the immersion time and the
content of the resin material. Besides, some studies
emphasized the effect polishing procedures ,on color
stability of nanocomposites. (23,24). The type of staining
solution might also be very decisive in the coloring of
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the composite: beverages such as tea, coffee, coke, which
are often consumed in daily life, oral hygiene products
such as chlorhexidine are investigated by studies (1-
3, 10,11,22-25,27) and their discoloring effects on the
composites are clearly stated.

Regardlessofthesolution, thestructural propertiesorganic
matrix of composites may act in higher susceptibility
to water absorption and material disintegration. As
indicated on literature (26,27) which are in accordance
with our study, the greater proportion of TEGDMA in
microhybrid composite might be resulted in an increase
in water uptake, herewith increased discoloration
(4,24%0,65) compared to nanohybrid (1,24+0,65) and
microfilled (3,59+0,47) composite group at the end of
the T1 period. In a recent study (28), it was stated that
hydrophilic organic matrix elements such as Bis-EMA
tends to react less favorably to pigment incorporation
comparing UDMA or Bis-GMA. Therefore, hydrophobic
aromatic/aliphatic dimethacrylate content of nanohybrid
composite tested in this study may be closely associated
with the reason lower color changes compared other
composite groups.

The amount of inorganic filler might be one of the possible
reasons on susceptibility for color changes as the spaces
between the filler particles favor pigment deposition
(29). However, there were no significant correlation
between the degree of a color change and the percentile
filler content of composite in our study (p>0,05).

The staining susceptibility of a composite resin may also
be attributed to its filler type. Unlike to Poggio et al. (30)
which stated nanohybrid absorbs staining substances
more easily than microhybrid, the less discolored
composite discs were nano-hybrids in our study. On the
other hand, Reddy et al. (23) showed that nano-hybrid
composites undergo less color change compared to
microhybrid composites when exposed to beverages with
different phenolic contents, similarly to our study.

Within the limitations of the present study, it can be
concluded that the ratio of phenolic and flavonoid
components in any herbal formulation played a more
important role in its discoloration potential than color or
viscosity alone.
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ABSTRACT

Aim: Due to its growing incidence rate worldwide, chronic kidney disease is a crucial public health problem which is
strongly associated with cardiovascular disease. Cardiovascular disease in chronic kidney disease patients is characterized
by arteriosclerosis and increased arterial stiffness, and is the leading cause of morbidity and mortality. A correlation was
reported between an increased arterial stiffness and cardiovascular disease in high risk groups such as chronic kidney disease
or hypertension as well as general undiagnosed population. Our aim was to show the changes in arterial stiffness parameters
in patients with chronic kidney disease in the geriatric population.

Material and Method: 44 chronic kidney disease patients and 44 control group cases of the same age were included in the
study. There were 20 female and 24 male cases in each group. Systolic and diastolic diameter were measured for all cases.
Intima-media thickness was measured in carotid and femoral arteries. Arterial stiffness parameters were calculated using
formulas. Systolic and diastolic arterial blood pressure and body mass index were measured. Their urea and creatinine values
were recorded.

Results: There were no differences between two groups in terms of age and sex (p=0.069). Body mass index in the patient
group was significantly lower compared to the control group (p=0.025). Systolic arterial blood pressure was higher in the
patient group (p<0.001). Arterial stiffness parameters in both arterial systems, particularly in femoral artery, were significantly
(p<0.05) worse in the patient group compared to the control group.

Conclusion: Intima-media thickness was measured higher, which overlaps with the existing literature. Femoral parameters
were more effective in the prediction of atherosclerosis. Chronic kidney disease affects cardiovascular system negatively, and

increases atherosclerosis significantly compared to the normal population.

Keywords Arterial stiffness, chronic kidney disease, geriatrics, compliance, diastolic wall stress
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INTRODUCTION

Chronic kidney disease (CKD) is a crucial public health
problem due to its growing incidence rate worldwide and is
strongly associated with cardiovascular disease (CVD) (1).
CVD in CKD patients is characterized by arteriosclerosis and
increased arterial stiffness (AS), and is the leading cause of
morbidity and mortality. In fact, the risk of death from CVD
is higher for CKD patients compared to progression towards
end-stage renal disease (ESRD) or risk of death from renal
failure (2). More than half of deaths in patients with ESRD is
associated with cardiovascular causes (3). Apart from ESRD,
patients with low-grade kidney diseases are more prone

Corresponding Author: Kamil Dogan, dr.kamil.dogan@gmail.com

EY MG MO

to cardiovascular events. Based on potential population-
based studies, it is reported that mild-to-moderate kidney
disease can predict cardiovascular morbidity and mortality.
However, the increased cardiovascular risk cannot be
explained by traditional atherosclerotic risk factors, and it
probably results from non-atherosclerotic arterial and heart
diseases processes (4).

The evaluation of AS parameters is a replicable,
reliable and non-invasive method for the diagnosis
of subclinical atherosclerosis. IMT measured in
main carotid artery and the degree of subclinical
atherosclerosis are associated with cardiovascular
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events and mortality in both general population and
CKD patients. Sectional studies on groups without CKD
indicated the correlation between carotid IMT and
cardiovascular risk factors and presence of CVD (5).
Several large observational studies also reported that
carotid IMT was a precursor to coronary heart disease
events for which it remained statistically significant
following the adjustment of traditional risk factors. The
correlation between IMT and cardiovascular event risk
was also analyzed in terms of a dominant risk factor
such as CKD (6).

Even though patient populations in previous studies
included geriatric population samples, no studies have
so far been carried out on peer patient groups. To this
end, the present study analyzes the difference between
CKD patients and a geriatric control group of the
same age in order to evaluate the correlation between
subclinical atherosclerosis and negative clinical results.

Similarly, although existing studies in the literature
dealt with arterial stiffness in CKD, they partially
focused on functional and quantitative markers such
as compliance, diastolic wall stress, distensibility and
elastic modulus. The present study concentrates more
on these parameters.

MATERIAL AND METHOD

Ethics Approval

The study was carried out with the permission of Elaz1g
Training and Research Hospital, Noninvasive Clinical
Researches Ethics Committee (Date: 18/01/2008
Decision No: Bl04ISM04230045 /21). All procedures
were carried out in accordance with the ethical rules
and the principles of the Declaration of Helsinki.

Patient Population

After obtaining an ethical committee approval, the
present study was conducted on geriatric individuals.
It was a monocentral, prospective and observational
cohort study on CKD patients and a control group.
While the patient group included 20 female and 24
male patients, the control group, similarly, included the
same number of males and females. The average age
was 70.09 in the patient group, whereas it was 67.98 in
the control group.

Measurement List

The following parameters were determined and defined
before the study: BMI, systolic and diastolic arterial
blood pressure levels, urea and creatinine values, carotid
and femoral artery systolic and diastolic diameters, and
AS values were calculated using IMT. US measurements
were performed by the same radiologist on the same

US device. AS values (compliance, diastolic wall stress,
distensibility and elastic modulus) were calculated
using relevant formulas.

Body mass index was calculated by dividing body
weight (kilogram; kg) by the square (m?®) of height

(meter; m).

Blood  pressure = was  measured using a
sphygmomanometer three times with an interval of 5
minutes. The mean value obtained from three different
measurements was calculated unless their difference
was higher than 10 mmHg, and, if so, the mean value
of two closest measurements was used.

IMT Measurement

A high resolution broadband linear array (multiple
frequency: 4-12 MHz) B-mode ultrasound transduser
was used to evaluate right main carotid artery, carotid
bulbus and internal carotid artery for carotid system
and right main femoral artery for femoral system. Main
carotid artery located about 1 cm in front of bulbus
was standardized for measurement in the carotid
system, while main femoral artery located about 1 cm
in front of bifurcation was selected for the femoral
system. The screen image was enlarged to increase
measurement accuracy. Electronic calipers were used
for IMT measurement. It was ensured that caliper lines
were in parallel with arterial walls. Three different
measurements were recorded, and a mean value was
calculated for each group.

Systolic and Diastolic Diameter Measurement

For IMT, systolic and diastolic diameters were measured
on standardized locations in both systems using the
same US device and M-mode US. For a healthier
measurement process, a screen image on which the
same ultrasonic waves could be monitored without
any artifacts was selected. In addition, the image was
enlarged for a higher accuracy.

Exclusion Criteria

Smokers and diabetic patients were not included in
the study. In addition, cases with a radiological kidney
pathology was not included in the control group even if
their clinical and laboratory results were not evaluated.

Statistical Analysis

Meantstandard deviation was used to explain the
obtained data. An IBM SPSS for Windows (IBM
statistics for Windows version 25, IBM Corporation,
Armonk, New York, United States) was used or
statistical analysis. Student T test was used to compare
the parameters.
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RESULTS

There were not any differences between two sexes in
each group.

No statistically significant differences can be found
between two geriatric populations in terms of their age.

Body mass index was calculated as 26.48+3.89 in the
patient group, whereas it was 28.46+4.19 in the control
group. BMI was significantly lower in CKD patient
group compared to the control group.

Arterial blood pressure levels were measured as
162.55+25.60 and 86.64+17.12 mm/hg for systolic
and diastolic blood pressure in the patient group,
respectively. However, the same values were 125.25+6.30
and 77.50+6.04 mm/hg for systolic and diastolic blood
pressure in the control group. As a result, it was found
that both systolic and diastolic arterial blood pressure
levels were higher in the patient group compared to the
control group.

Carotid artery IMT (Figure 1) was 0.66+0.11 mm
and 0.52+0.14 mm in the patient and control group,
respectively. Similarly, femoral artery IMT (Figure 2)
was 0.65£0.13 and 0.44+0.19 mm in the patient and
control group, respectively. Being more apparent in
femoral artery, IMT values in both carotid and femoral
arterial system were higher (worse) in the patient group
compared to the control group.
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Figure 1. The distribution of carotid artery IMT values in both
groups
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Figure 2. The distribution of femoral artery IMT values in both
groups
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Compliance: Carotid artery compliance values were
statistically higher in the patient group compared to
the control group. Although femoral artery compliance
values were lower in the patient group compared to the
control group, they were statistically insignificant.

Diastolic wall stress: In both carotid and femoral
system (albeit being more apparent in femoral system),
diastolic wall stress was higher in the patient group
compared to the control group, it was still statistically
insignificant.

Distensibility: Carotid artery distensibility values were
statistically lower in the patient group compared to the
control group. However, femoral artery distensibility
values were lower and statistically insignificant in the
patient group compared to the control group.

Elastic modulus: Carotid artery elastic modulus values
(Figure 3) were lower in the patient group compared
to the control group; however, they were statistically
insignificant. On the other hand, femoral artery elastic
modulus values (Figure 4) were statistically higher in
the patient group compared to the control group.
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Figure 3. The distribution of carotid artery elastic modulus values in
both groups
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Figure 4. The distribution of femoral artery elastic modulus values in
both groups

Urea and creatinine values in the patient group were
95.545+36.575 and 2.393+0.964, respectively.

The results are presented in Table.
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Table. Collective representation of our findings

Control Patient

M Standard Standard P

ean oq Qg

deviation deviation

Age 67.982 5.190 70.091 5531 0.069
Body-mass index 28455 4.193 26484 3.890 0.025
Systolic blood 125250 6.298 162.545 25.596 <0.001
pressure
Diastolic blood 77500  6.044 86.636 17.119 0.042
pressure
Pulse 67.500 12.404 74.091 14.079 0.104
Carotid artery intima- 516 135 (664 0108 <0.001
media thickness
Carotid artery 0.135 0249 0.155 0.066 <0.001
compliance
Carotid artery 663.620 180.102 724.603 204.350 0.614
diastolic wall stress
Carotid artery 0.004 0010 0.004 0.002 <0.001
distensibility
Carotid artery elastic 130715 95807 274069 105.981 0.591
modulus
Femoral intima- 0436 0.189 0645 0132 0.141
media thickness
Femoral artery 0249 0.130 0.137 0.097 0.015
compliance
Femoral artery 752.206 258.070 718.812 184.427 0.013
diastolic wall stress
Femoral artery 0.009 0.005 0.003 0.002 0.163
distensibility
Femoral artery elastic |5 195 85713 379192 282.456 <0.001
modulus
Urea 95.545  36.575
Creatinine 2.393 0.964
DISCUSSION

The main innovation of the present study is to include a
specific geriatric population and to focus on functional,
local and quantitative AS markers, namely compliance,
diastolic wall stress, distensibility and elastic modulus.

AS is a term which describes viscoelastic properties of
blood vessel wall (8). The elastic structure of large- and
medium-sized arteries is a critical factor in determining
general cardiovascular health (9). Pulsatile blood flow
decreases depending on the elasticity of these arteries. It
thus ensures the fixed continuity of bloodstream from the
heart at capillary level and its fixed perfusion into vital
organs (10). Just as a decreased elasticity leads to such effect
in the peripheral system, it may also reduce pulse wave
reflection, which results in left ventricular hypertrophy
(11). On the other hand, AS, which was defined in the first
half of the twentieth century, is an inverse pathological
process against this elastic structure (12).

AS measurement is performed non-invasively, and related
measurement methods are divided into two groups. The
first group benefits from different techniques such as
arterial waveform analysis and diameter measurement for
qualitative stiffness prediction, while the second group

relies on quantitative calculation parameters such as
compliance, diastolic wall stress, distensibility and elastic
modulus. Compliance is the absolute diameter change
based on the increased blood pressure. Diastolic wall
stress is the force to which blood vessel wall is exposed
during diastole. Distensibility is the proportional change
in diameter based on the increased pressure. Elastic
modulus offers information about the properties of wall
material independently of arterial geometry. Intima-
media thickness (IMT) is a structural property. However,
compliance, distensibility, diastolic wall stress, elastic
modulus and pulse wave velocity (PWV) are functional
properties (13). PWV is a local marker of arterial
stiffness along an artery. On the other hand, compliance,
distensibility, diastolic wall stress and elastic modulus are
local markers of arterial elasticity (14).

Increased AS occurs prior to atherosclerosis and is
considered as an early marker of systemic atherosclerosis.
AS is an independent factor in the prediction of
morbidity and mortality in CVD. A correlation was
reported between an increased AS and CVD in high risk
groups (such as CKD or hypertension) as well as general
undiagnosed population (15).

The correlation between CKD and AS is complex. In the
field of pathophysiology, many mechanisms including
traditional and non-traditional risk factors have been
proposed so far. The very first studies demonstrated that
an increased AS in CKD was caused by traditional risk
factors (hypertension). Pulsatile wall stress increases
during hypertension, which leads to the development
of elastin degeneration and vascular remodeling. In
addition, ASis avascular biomarker and increases in CKD
patients, and it may even become higher in patients with
mild kidney disease independently of cardiovascular risk
(16). An increased AS in CKD patients cannot be fully
explained by traditional risk factors, since many different
traditional and non-traditional risk factors such as
inflammation, endothelial dysfunction, ageing, vascular
calcification, hypertension, uremic toxins and bone-
mineral disorders play a certain role in the development
of AS in CKD. An increased AS is an important cause
for the development of CVD in CKD patients, and it is
acknowledged as a non-traditional risk factor for CVD in
CKD patients. Additionally, some studies reported that
AS itself was likely to contribute to the progress of CKD
(17). However, other studies focusing on the correlation
between AS and CKD reported contradictory results (18).
The prevalence, pathogenesis and clinical importance of
AS in patients with early-stage CKD are still unknown
(19). On the other hand, it is described as a critical risk
factor for all-cause mortality in progressed CKD (20).
An increased AS points to an arterial ageing process.
Early vascular ageing is already known to occur in early-
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stage and progression of CKD. In parallel with increased
cardiovascular risk and left ventricular abnormalities,
AS is inversely proportional to renal function. Large
vessel arteriopathy in CKD causes AS and, consequently,
vascular compliance and loss of distensibility (21).

It was reported in the current literature that IMT was
higher compared to the normal population at different
stages of CKD (22, 23). In a similar vein, it was found
in the present study that IMT was measured higher in
geriatric age group compared to the normal population
in terms of both carotid and femoral arterial system.

Various studies have so far dealt with changes in
functional, local and quantitative AS markers in different
patient groups such as diabetes (24), schizophrenia (25),
and peripherial artery disease (26). In addition, different
recovery factors such as treatment and aerobic exercise
were analyzed for these parameters (7). Unlike previous
studies on arterial stiff in CKD, the present study focuses
more on functional, local and quantitative AS markers.

It is known that many different pathophysiological
mechanisms contribute to an increased AS in CKD. In
addition to a different pathophysiology, multiple and
quantitative measurement methods for AS are likely to
reveal their correlation in a clearer way. In this respect,
similar to the present study, we recommend researchers
to draw on functional quantitative parameters in AS
studies.

In the present study, there were significant differences
between the patient and control group in terms of all
functional and quantitative parameters, and they were
sometimes statistically significant. It can be thus argued
that AS under different pathophysiological conditions
may contribute to different parameters, a point which is
particularly important for AS studies on CKD patients.
Future studies may attempt to explore more correlations
among pathophysiology, stiffness parameter and clinical
picture.

Similar to the previous study (7), the defined stiftness
parameters were more apparent in femoral system.

Limitations

The main limitation of the present study was its reliance
on one-shot images, as the obtained data were collected
once for the objectives of the present study without
any detailed longitudinal evaluation. Additionally, our
sectional analysis did not take into account the duration
of exposure to risk factors. Even though carotid IMT is
independently associated with a risk of cardiovascular
event, it is a defective parameter for atherosclerosis and
may not necessarily reflect the disease in other vascular
beds. The present study aimed to overcome this problem
by partially including femoral system in the analysis.
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CONCLUSION

CKD affects cardiovascular system negatively and
increases atherosclerosis remarkably compared to the
normal population. Subclinical atherosclerosis can
be diagnosed thanks to IMT and other parameters
measured using US, which is a cost-effective, non-
invasive and easily accessible imaging method.
However, further studies are still needed to analyze
clinical practices with IMT and other quantitative
parameters for the clinical management and risk
classification of CKD patients.
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ABSTRACT

Aim: Genetic involvement of connective tissue containing elastin, collagen, and fibrils in joint hypermobility determines the
tightness and laxity of the ligaments, thereby increasing the possibility of injuries by affecting the stability of joint capsules and
the extensibility of tendons. The aim of this study was to investigate the effects of generalized joint hypermobility (GJH) on
respiratory function, respiratory muscle strength, chest expansion, and functional capacity in healthy young adults.

Material and Method: Thirty subjects aged between 18-25 years with a four or higher Beighton Score were included as the GJH
group, and 30 healthy age-gender volunteers with three or lower scores were included as the control group. Functional capacity
was measured with the 6-Minute Walk Test (6MWT), the quadriceps muscle strength with a digital dynamometer, pulmonary
function and respiratory muscle strength with a spirometry, and chest expansion with a tapeline.

Results: There were significant differences in the 6MWT distance (p=0.017), FVC (p=0.001), FEV: (p=0.001), and MEP
(p<0.001) while no significant differences were observed in quadriceps muscle strength, FEV1/FVC, PEE and MIP (p>0.05).
There is a significant difference in the xiphoid (p<0.001) and subcostal (p<0.001) measurement in the chest expansion value,
and no difference in the axillary measurement (p=0.071).

Conclusion: The results of this study demonstrated that functional capacity, pulmonary functions, respiratory muscle strength,
and chest expansion may be affected in young adults with GJH. In this study, it was found that the values that required a
forced expiratory maneuver were affected. This suggests that the abdominal muscles, which play an important role in forced
expiration, may also be affected by changes in the muscles due to deterioration in the connective tissue.

Keywords: Generalized joint hypermobility, functional capacity, pulmonary function, respiratory muscle strength, chest
expansion

INTRODUCTION

Joint hypermobility is a common condition that increases
the hyperelasticity of soft tissues and consequently the
range of motion of the joint. When systemic disorders
are excluded, it is described as increased mobility of
the small and large joints in a particular age, sex, and
race (1,2). Generalized joint hypermobility (GJH) is
defined as hypermobility affecting multiple joints and
classified using the Beighton Score, which is based
on nine maneuvers tested for hypermobility, and the
persons who get four or higher for a maximum total
of nine scores as GJH (2-4). The prevalence of GJH in
the general population is 20-26% (5,6), and in the child
and adolescent population it varies between 2-55%
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depending on age, gender, or ethnicity (7,8). It is a global
health problem that is seen more in women than men
and causes symptoms such as pain, fatigue, discomfort,
and joint instability (9). Joint hypermobility and GJH
may be inherited as a normal trait with no identifiable
genetic variant or also be a part of many different genetic
syndromes such as Ehlers-Danlos Syndrome and other
heritable disorders of connective tissue (10,11). The
hypermobility of the joint changes the body biomechanics
and causes compensatory mechanisms such as pain or
muscle spasms in other body parts (10). The increased
range of motion caused by hypermobility and chronic
joint laxity may also cause hyperextension injuries to

Received: 19.12.2022  Accepted: 25.01.2023

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


https://orcid.org/0000-0001-5488-5316
https://orcid.org/0000-0001-7094-3432
https://orcid.org/0000-0002-5684-6852
https://orcid.org/0000-0003-4975-827X

] Health Sci Med 2023; 6(2): 300-306

Kepenek Varol et al. Pulmonary function in generalized joint hypermobility

the supporting ligaments and soft tissue. Particularly
in people who are already hypermobile, forces from
repeated muscle contractions can strain the ligaments of
the chest wall, leading to fatigue and pain (12).

Exercise capacity or functional capacity refers to the
individual's ability to perform submaximal activities
that require the pulmonary, cardiovascular, and skeletal
muscle systems to work together and in a healthy manner
(13). Decreased muscle strength and exercise capacity
was reported in children and adolescent with GJH
(14,15). Engelbert et al. (14) reported a reduced exercise
capacity in children and adolescents with GJH using a
maximal exercise test with an electronically braked cycle
ergometer. Another study showed a decreased functional
capacity as measured with the 6MWT and a decreased
jumping capacity in adolescents with asymptomatic GJH
(15). One of the important factors affecting exercise
capacity and daily activities is muscle strength. In earlier
studies, it was found that children and adolescents with
GJH had decreased knee extensor and flexor muscle
strength (14,16,17).

The chest wall is an elastic structure and follows the
displacement of the lung. Chest wall expansion can be used
in clinical practice to evaluate rib cage and wall mobility
and can be related to lung volumes in healthy subjects
(18). Chest wall expansion is related to respiratory muscle
strength in healthy individuals (18,19). A study performed
by Reychler et al. (20) revealed inspiratory muscle
weakness in Ehlers-Danlos Syndrome, but expiratory
muscle strength was not evaluated in the study. The
effects of joint hypermobility on fatigue, musculoskeletal
pain, headaches, postural dizziness, gastrointestinal
system, and pelvic floor insufficiency are frequently
mentioned in studies (10,21). The respiratory problems
in joint hypermobility were also reported in Ehlers-
Danlos Syndrome such as dyspnea, asthma, sleep apnea,
pneumothorax, and chest wall abnormalities (pectus
excavatum, straight back syndrome) (22). However, the
effects of hypermobility on the respiratory system remain
in the background and have not been well characterized in
GJH. So, this study was planned to investigate the effects
of joint hypermobility on respiratory function, respiratory
muscle strength, chest expansion, and functional capacity
in healthy young adults.

MATERIAL AND METHOD
Study Design and Participants

This study is an observational, analytical type of case-
controlled study. The study was carried out with the
permission of Nuh Naci Yazgan University Scientific
Research and Publication Ethics Committee (Date.
16.09.2022, Decision No: 2022/001-001). All procedures
were carried out in accordance with the ethical rules and

the principles of the Declaration of Helsinki. Written
informed consent was obtained from all subjects before the
study. The study was carried out between September 2022
and December 2022 at Nuh Naci Yazgan University. Thirty
subjects aged between 18-25 years with a four or higher
Beighton Score were included in the GJH group (23), and
30 healthy age-gender volunteers with a score of three or
lower were included in the control group. Exclusion criteria
were the presence of any neurological and/or orthopedic
problems, chronic and/or acute respiratory disease, and
medication use that may affect respiratory functions in the
last three months for all subjects.

Outcome Measures

The gender, age, height, weight, Beighton Score, smoking,
and physical activity status were recorded. Body mass
index was calculated using the weight/height2 formula.
Functional capacity was measured with the 6-Minute
Walk Test (6MWT), the quadriceps muscle strength
with a digital dynamometer (Jtech Commander Muscle
Tester, USA), pulmonary function and respiratory
muscle strength with a spirometry (Cosmed Pony FX
Spirometer, Italy), and chest expansion with a tapeline.

Functional capacity was evaluated with the 6MWT
according to the criteria of the American Thoracic
Society (24). The test is used to assess aerobic capacity and
endurance as a sub-maximal exercise test. The distance
that the participants walked at their own walking speed
for six minutes in a 30-meter-long straight corridor,
as fast as possible but without running, was recorded
in meters. In addition, SpO2, heart rate, dyspnea, and
fatigue levels were evaluated with a pulse oximeter
(Beuer pulse oximeter, Beurer GmbH; Germany) before
and after the test. The Modified Borg Scale was used to
determine dyspnea and fatigue levels (24,25).

The quadriceps muscle strength was evaluated using
a digital hand-held dynamometer (Jtech Commander
Muscle Tester, USA). The participant sat on the edge of
a bed, their feet not touching the floor and their arms
crossed in front of the body. They were asked to keep
their pelvis on the bed and to extend the knee joint
without a swing movement. The transducer was placed
on the anterior distal part of the leg. Measurements were
performed three times consecutively and the mean values
of the right and left side measurements were recorded
as force in Newton (N). All muscle strength tests were
performed by the same physiotherapist with the same
device (26).

The pulmonary function tests of the subjects participating
in the study were performed using a spirometer (Cosmed
Pony FX Spirometer, Italy) in accordance with the
American Thoracic Society/European Respiratory Society
criteria (27). The age, gender, and previously measured
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height and weight of the participant were recorded while
they were resting for 10 minutes before the test. The test
began while the participant's feet were in full contact
with the ground in a sitting position. Nasal breathing was
prevented with a nose clip, and the subjects were asked
to inhale as deeply as possible and then quickly perform
a deep expiration. It was important to make sure that
the spirometer mouthpiece was closed airtight from the
lip, the tongue was not inserted into the mouthpiece, the
inspiration was completed, the maneuver started quickly
and strongly, there was no pause, no other breathing or
coughing occurred during expiration, and the expiration
continued until a plateau was seen in the volume-time
graph (27). Forced vital capacity (FVC), forced expiratory
volume in one second (FEVi), FEV1/FVC, and peak
expiratory flow rate (PEF) were measured.

Respiratory muscle strength was measured (Cosmed Pony
FX Spirometer, Italy) in accordance with the American
Thoracic Society/European Respiratory Society criteria
(28). Before starting the test, the subjects were instructed
to close their lips tightly around the mouthpiece to prevent
air leaks. The measurement began when the feet were in
full contact with the ground in a sitting position. For
maximal inspiratory pressure (MIP) measurement, the
nasal airway was closed with a latch after the appropriate
mouthpiece was fixed. When the subject reached the
residual volume, the device’s mouthpiece was put in the
mouth and maximum inspiration (Miiller maneuver)
was performed at maximum speed for 1-3 seconds. For
maximum expiratory pressure (MEP) measurement, in
contrast to the residual volume, it began at total lung
capacity and maximal expiration (Valsalva maneuver)
was performed at maximum speed for 1-3 seconds.
Maximal inspiratory and expiratory performance was
put in with one-minute intervals between tests. The
measurement was repeated until there was a difference of
10 cmH20 between the two best measurements and the
best result was recorded as cmH20 (28).

Chest wall expansion was measured using a standard
measuring tape at three different levels for chest
circumference. With the participant in an upright
position, feet shoulder-width apart, arms relaxed at the
side of the body, measurements were taken at three sites:
Axilla (upper-level), xiphoid (mid-level), and subcostal
(lower-level) (29). After placing the tape measure around
the chest, the physiotherapist, standing in front of the
subject, initially asked them to breathe normally to
determine the tidal volume and then to exhale maximally.
The difference between the two scales (inhalation-
exhalation) was determined as thoracic expansion (chest
expansion). Participants were instructed to perform
three maneuvers and the average of the obtained values
was recorded (18). Measurements were performed by the
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same physiotherapist to minimize possible errors due to
heterogeneity.

Statistical Analysis

Statistical analyses were performed using the SPSS V20.0
statistical program (SPSS, Inc.). The normality of data
distribution was determined with the Kolmogorov-
Smirnov test. The descriptive data of the demographic
variables were expressed as mean-standard deviation,
so the data were normally distributed. The differences
between the GJH and control groups were tested using
an independent sample t-test, and a Chi-square test was
used for categorical variables (30).

The G*Power 3.1 (Universitaet Dusseldorf, Germany)
software was used for the sample size calculation. In
a study performed by Scheper et al. (15), the 6MWT
distances of dancers and non-dancers were compared
using the Beighton Score > 4 for the classification of
GJH. Considering these results, we hypothesized that to
obtain a similar difference rate of 90% power and 95%
confidence level, a total of 60 participants had to be
included in this study.

RESULTS

Thirty young adults with GJH and 30 healthy young
adults as the control group were included in the study. The
demographic characteristics of the groups are presented
in Table 1. There were no significant differences between
the GJH and the control group in terms of baseline
characteristics of the young adults (p>0.05), except for
the Beighton Score (p<0.001).

Table 1. Demographic characteristics of the groups

GJH group  Control group
(n=30) (n=30) P
Gender (n, %) 0.598
Female 19 (63) 17 (57)
Male 11 (37) 13 (43)
224+2.21 22.074£2.32
Age (years) (19-25] [18-25] 0.904
. 64.9+13.9 66.8+16.9
Weight (kg) [48-100] [49-120] 0.625
. 171.3+£8.87 169.5+8.78
LeIEiA (e [160-190] [155-186] 0441
22+3.68 23+3.8
BMI (kg/m?) [162-32.7]  [183-35.1] 9312
Beighton score 55[31%81] = O?g_i;}z <0.001
Smokers (n, %) 12 (40) 13 (43) 0.793
Physically active (n, %) 11 (37) 9 (30) 0.584
Infected with COVID-19 (n, %) 0.237
Yes 16 (53) 22 (73)
No 7 (23) 3(10)
Not sure 7 (23) 5(17)
Data are presented as mean+SD [min-max], GJH: Generalized joint hypermobility;
BMI: Body Mass Index
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The mean values of 6MWT distance, quadriceps muscle
strength, pulmonary function, respiratory muscle
strength, and chest expansion of the two groups, and
the comparisons between groups are shown in Table 2.
There were significant differences in 6MWT distance
(p=0.017), FVC (p=0.001), FEV:1 (p=0.001), and MEP
(p<0.001) while no significant differences were found
in quadriceps muscle strength, FEV1/FVC, PEE and
MIP (p>0.005). There was a significant difference in the
xiphoid (p<0.001) and subcostal (p<0.001) measurement
in the chest expansion value, and no difference in the
axillary measurement (p=0.071).

Table 2. Comparison of the 6sMWT distance, quadriceps muscle

strength, pulmonary function, respiratory muscle strength, and
chest expansion between groups

GJH group  Control group p
(n=30) (n=30)

6MWT distance (m) 511.7+69.6 552+56.5 0.017
Quadriceps muscle strength (N)

Right 298.7£55.6 290.1+£72.1 0.638

Left 280.7£57.9 281.4+74.3 0.968
Pulmonary function test

FVC (L) 3.87+0.6 4.22+0.83 0.064

FVC (% of predicted) 88+6.13 93.4+6.12 0.001

FEV1 (L) 3.35+£0.43 3.87+0.72 0.001

FEV1 (% of predicted) 89.6+5.07 95.2+7.69 0.001

FEV1/FVC 87.5+12.4 91.8+4.69 0.076

PEF (L) 6.78+1.94 6.96+2.23 0.736

PEF_% 83.4+18.1 88.2+20.7 0.349
Respiratory muscle strength (cmH:0)

MIP 98.88+27.25 105.73+18.99  0.263

MEP 105.87+23.64 135.77+£36.23 <0.001
Chest size during inspiration (cm)

Axillar 68.6+9.78 72.5%£12.1 0.175

Xiphoid 77.5+11.8 81.5+12.3 0.211

Subcostal 69.7+11 76.9+12.3 0.021
Chest size during expiration (cm)

Axillar 80.2+9.03 81.9+9.81 0.471

Xiphoid 71.9+11.2 78+11.5 0.040

Subcostal 68.6+9.78 72.5+12.1 0.175
Chest expansion value (cm)

Axillar 54134 6.7+1.84 0.071

Xiphoid 5.67 £2.28 3.43+1.81 <0.001

Subcostal 1.1743.61 4.442.11 <0.001
Data are presented as meantstandard deviation, GJH: Generalized joint
hypermobility; 6MWT: Six-Minute Walk Test; FVC: forced vital capacity; FEV1: forced
expiratory flow in 1 second; PEF: peak expiratory flow; MIP: maximum inspiratory
pressure; MEP: maximum expiratory pressure

DISCUSSION

This research aimed to investigate the effects of joint
hypermobility on the functional capacity, pulmonary
function, respiratory muscle strength, and chest expansion
in healthy young adults. As a result of our study, significant
differences in 6BMWT distance, FVC, FEV1, MEP, and chest
expansion were observed while no differences were found
in MIP and knee extensor muscle strength.

Genetic involvement of connective tissue containing
elastin, collagen, and fibrils in joint hypermobility
determines the tightness and laxity of the ligaments,
therebyincreasingthepotential forinjuriesbyaffectingthe
stability of joint capsules and the extensibility of tendons
(1,31). The hypermobility of the joints change the body
biomechanics and causes compensatory mechanisms
such as pain or muscle spasm in other body parts. For
example, anterior pelvic tilt with lumbal hyperlordosis
accompanying genu recurvatum and/or flat feet can be
observed (10). Joint hypermobility syndrome can also
affect daily life activities, especially prolonged standing
activities in patients (4). In addition to the impact on
daily activities, there is a decrease in functional capacity
and cardiorespiratory fitness in joint hypermobility
(14,15). Engelbert et al. (14) reported a reduced exercise
capacity in children and adolescents with GJH using a
maximal exercise test with an electronically braked cycle
ergometer. In a study performed by Scheper et. al (15),
decreased functional capacity measured by 6MW'T and
jumping capacity expressed as reduced walking distance
and jumping capacity were reported in adolescents with
asymptomatic (pain-free) GJH. In our study, we found
reduced functional capacity and walking distance in
young adults with GJH compared to the healthy control
group. The 6MWT is the most common submaximal test
used to evaluate the functional capacity including main
cardiovascular, pulmonary, and neuro-musculoskeletal
performance in chronic lung diseases such as chronic
obstructive pulmonary disease, asthma, or cystic fibrosis.
The test evaluates the global and integrated responses of
all the systems involved during exercise, including the
pulmonary system (24). Moreover, there is a cut-off
value for the 6MWT in chronic obstructive pulmonary
disease for identifying patients with high mortality
risk (32). The reduced walking distance according to
the 6MWT in the GJH group compared to the control
group in this study suggested that it may be related to
decreased lung functions.

Muscle strength is one of the important factors affecting
exercise capacity and daily activities. In earlier studies,
it was found that children and adolescents with GJH
had decreased knee flexor and extensor muscle strength
(14,16,17).Inastudy, lower muscle activity for quadriceps
and hamstrings measured by electromyography was
observed during stair climbing, an important daily life
activity, in women with symptomatic and asymptomatic
GJH (33). In contrast, increased knee extensor muscle
strength was reported in healthy adolescents with GJH
(7). In the present study, there is no significant difference
in quadriceps muscle strength between subjects with and
without GJH. This decrease in functional capacity may
be due to the decreased lung volumes in individuals with
GJH. In addition, a reason why there was no difference
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between the groups in terms of quadriceps muscle
strength in this study maybe that the participants were not
classified as symptomatic or asymptomatic. Symptoms
such as pain prevent individuals from performing
physical activity and cause a decrease in muscle strength
(15,17). Schubert-Hjalmarsson et al. (34) showed that
pain-free hypermobile children appeared to be more
physically active in sports. Muscle strength deficit in
hypermobile individuals may be related to pain, either
directly or indirectly through inactivity due to pain (35).
The presence of both symptomatic and asymptomatic
participants in this study may have contributed to
the lack of difference in quadriceps muscle strength.
Therefore, in future studies, it is important to explain the
effects of symptoms on muscle strength in individuals
with GJH.

One of the determinants of functional capacity
is the state of respiratory functions. Respiratory
manifestations such as dyspnea, sleep apnea, and
decreased respiratory muscle function have frequently
been described in classical or hypermobile Ehlers-
Danlos Syndrome (22). Respiratory manifestations in
hypermobility spectrum disorders have been noted
less often in the literature (22). Soyucen and Esen (36)
postulated that benign joint hypermobility syndrome
may predispose to childhood asthma. This is the first
study to investigate the pulmonary function and
respiratory muscle strength in young adults with GJH,
to the best of our knowledge. We found significantly
reduced lung volume (FEV: and FVC) and MEP values.
Respiratory muscle strength is associated with lung
volume and functional capacity (19). Padkao et al. (19)
showed that respiratory muscle strength is associated
with functional capacity measured by the 6MWT. In
this study, decreased respiratory muscle strength in
subjects with GJH may be also one of the reasons for
the decrease in the 6MWT distance. However, it was
observed that subjects with GJH had lower values in
maneuvers requiring forced expiration such as FEV1 and
MEDP. This suggests that the abdominal muscles, which
play an important role in forced expiration, may also
be affected due to deterioration in the connective tissue
(37,38). Studies in the literature on functional muscle
strength in joint hypermobility generally focus on the
lower extremity muscles, but more research is required
to investigate trunk muscles including abdominals.
In addition, the lower lung capacity observed in both
groups can be explained by the fact that more than
half of the individuals were exposed to COVID-19
infection, as we showed the long-term effects of covid
in a previous study (39).

Muscle strength, fatigue, and pain affect functional
capacity in individuals with joint hypermobility (15,17).
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However, chest wall expansion may be also an important
contributor to functional status. The chest wall is an
elastic structure and follows the displacement of the
lung, and the chest wall expansion can be used in clinical
practice to evaluate rib cage mobility and wall mobility
and it is related to lung volumes in healthy subjects (18).
Chest wall expansion is related to respiratory muscle
strength and higher chest mobility reflects the greater
MIP and MEP value in healthy individuals (18,19). To
the best of our knowledge, there is no study investigating
chest wall expansion in GJH. In this study, statistical
significance was found in chest expansion value in the
measurement of xiphoid and subcostal. Subjects with
GJH had more chest wall expansion at the xiphoid
level and less at the subcostal level compared to the
control group. Individuals may have developed different
breathing patterns, potentially due to the structural
abnormality of connective tissue. Breathing patterns
may also be examined in future studies.

The limitations of the present study include the fact that
environmental and psychological factors such as social
status were not considered in this study. While this
information is beyond the scope of the present article,
it should be noted that such information may have an
impact on the treatment of individuals diagnosed with
symptomatic forms of GJH. The possibility of continuing
long-term effects of the COVID-19 infection is also a
limitation of the study. However, although the majority
of the participants had COVID-19 before, the inability
to evaluate the effects of the infection on the respiratory
functions of the participants is another limitation.
Yet another limitation could be that the potential
confounders such as pain were not considered in our
study. The last limitation, based on the study design, is
that these results offer no causative evidence, but future
studies designed as longitudinal observational studies
may provide evidence.

CONCLUSION

Functional capacity, pulmonary functions, respiratory
muscle strength, chest expansion, and quadriceps
muscle strength may be affected in young adults with
GJH. In this study, it was found that there was an
effect on the values that required a forced expiratory
maneuver. This suggests that the abdominal muscles,
which play an important role in forced expiration, may
also be affected due to deterioration in the connective
tissue. Considering the changes in chest expansion,
patients with GJH may develop different breathing
patterns. It is important to know the symptoms and
especially the respiratory management strategies
in GJH, which have generally been managed using
conservative treatment.
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ABSTRACT

Aim: New treatment options have been developed as alternative post-retaining restorations and crowns that preserve remaining
tooth tissue in endodontically treated teeth with excessive substance loss. This study, current treatment approaches newly
graduated, intern and doctoral or specialist dentists in teeth excessive coronal destruction were evaluated.

Material and Method: This cross-sectional study, online questionnaire consisting of 22 questions, 3 parts was applied. First
part consists of demographic information participants, second part consists of questions measuring awareness about preferred
indirect restorations, last part consists of current treatment approaches newly graduated, intern and doctoral or specialist
dentists. Total 234 voluntary participants questionnaires were evaluated. Obtained data were analyzed with IBM SPSS V23.

Results: In restoration of endodontically treated buccal mesial walls (least 2 mm thick) molars, participants all 3 groups
preferred posterior adhesive indirect restorations according to their titles. Considering level of awareness, participants high
group preferred posterior adhesive indirect restorations more in restorations endodontically treated buccal lingual walled
molar teeth. Participants all 3 groups preferred use fiber under composite strengthen teeth in the restoration of teeth with
excessive substance loss.

Conclusion: According to the results, it was determined that awareness and knowledge level of dentists who received specialty
or doctoral training about new current treatments was higher than other newly graduated and intern dentists. It was observed
that participants group with high level awareness mostly preferred posterior region indirect adhesive restorations such as

endocrown and onlay.

Keywords: Doctoral student, dentistry student, endocrown, fiber, onlay

INTRODUCTION

Teeth with excessive substance loss can be treated using
directorindirect methodsbased on theamount of substance
loss (1). The composite resins that are applied with the
direct method show sufficient strength against forces due
to their force absorption and flexibility properties (2).
However, because of the polymerization shrinkage that
occurs in the composite resins that are applied using the
direct method and water absorption after polymerization
may lead to deformation and tooth fractures under forces.
As in MOD cavities, as the amount of dental tissue that
remains decreases, cavity dimensions increase, the problem
of polymerization shrinkage is directly proportional to the
amount of the composite resin that needs to be used, and
the treatment duration is prolonged with the application
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of the resin in incremental layers, which causes discomfort
in the patient and humidity or saliva contamination in the
composite resin (3,4).

Indirect methods can be used in the treatment of teeth
that are difficult to restore by direct methods or have
substance loss to an extent that cannot be restored. While
post and core crown treatments used to be the most
frequently performed indirect method in the past, with
the advancements in adhesive dentistry, conservative
approaches in restorative dentistry have allowed the
development of new treatment methods for the restoration
of teeth with excessive substance loss (5). In decayed or
fractured posterior teeth, in cases where direct restorations
are inadequate, restorations such as onlay and endocrown
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restorations can be preferred to achieve the ideal proximal
contact and an aesthetic morphology and provide abrasion
resistance (5,6). During the preparation of a post chamber
in conventional post and core systems, the risk of root
perforation can be encountered (7). There is no risk of root
perforation or fracture in endocrown, which are adhesive
restorations. Additionally, as opposed to conventional
crowns, because endocrowns and onlays do not require
subgingival placement, they do not lead to gingivitis (8).
The endocrown was proposed as a “monoblock technique”,
and it involves micro retention that is obtained by using
the micromechanical retention provided by the opposing
axial pulp walls and adhesive cementation (9). Thanks to
advanced adhesive techniques, as alternatives to direct
restorations and post and core crown applications in teeth
with excessive coronal tissue loss, indirect restorations such
as inlay, onlay, or endocrown restorations are becoming
more prevalent today (1).

Based on studies showing that fiber materials that have been
used in dentistry in recent years can be used safely in deep
cavities along with composites and increase the strength
of teeth, using fiber materials along with composites in
the restoration of teeth with excessive substance loss has
become an alternative treatment option (10-12).

The purpose of this study is to measure the awareness
levels of newly graduated and intern dentists regarding the
restoration of teeth with excessive coronal tissue loss and
evaluate the current restorative treatment methods they
prefer.

The hypotheses of this study were determined as follows:

1. The awareness and knowledge levels of newly graduated
dentists involved in specialization or doctoral studies
(with at most 3 years of professional experience)
regarding current treatments are higher in comparison
to other newly graduated and intern dentists.

2.Participants with higher levels of awareness and
knowledge regarding current treatments prefer newer
treatments such as onlay, composite-supported
overlay, and endocrown treatments over conventional
treatments such as post and core crowns and direct
composite restorations.

3.Participants with higher awareness of current methods
prefer using fiber materials.

MATERIAL AND METHOD

Before starting this cross-sectional study was carried
out with the permission of Istanbul Medipol University
Non-Invasive Clinical Studies Ethics Committee (Date:
10.08.2022, Decision No: 697). All procedures were carried
out in accordance with the ethical rules and the principles
of the Declaration of Helsinki.
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Participants and Design

The sample of this survey study consisted of 234 newly
graduated and intern dentists, including 156 female and
78 male participants. Among the participants, 26 were
newly graduated dentists, 194 were intern dentists, and
14 were dentists who were involved in specialization or
doctoral studies. The inclusion criterion was selected as
having at most 3 years of professional experience after
graduation. Participation in the survey was voluntary, and
the identifying information of the participants was kept
confidential. The survey form was created on the Google
Forms platform, and the link to the form was shared with
the participants via social media.

Survey Design

The survey consisted of 3 parts and a total of 22 questions.
The first part included questions on the sociodemographic
information of the participants such as gender, age
group, and title. The sociodemographic and occupational
characteristics of the participants are presented in Table
1. The second part of the survey included 6 questions
that were prepared to assess the knowledge levels of the
participants regarding methods of onlay and endocrown
preparations and indirect restorations that are preferred in
posterior regions. Each question was worth 1 point for the
correct answers and 0 points for the incorrect answers, and a
participant providing correct answers to all questions would
get 6 points. The third and last part of the survey included
questions on the views of the participants towards current
treatment approaches in posterior teeth with excessive
substance loss. The 13 questions in this part evaluated the
preferences of the participants among composite-supported
overlay, endocrown, post and core crown, direct composite
restoration, and onlay options based on the amount of
tissue remaining in molar and premolar teeth and the
number of intact walls. The last 2 questions on the survey
regarding current treatment approaches assessed whether
the participants preferred using fiber materials and which
types of fiber materials they used.

Table 1. Demographic characteristics

Frequency  Frequency
(n) / Mean + (%) / Median
(s. deviation) (min. - max.)
Score 429 +1.53 5(0-6)
Knowledge level
Low 58 24.8
High 176 75.2
Age 2326 £1.58 23 (21-30)
Gender
Male 78 333
Female 156 66.7
Title
Newly graduated dentist 26 11.1
Intern dentist 194 82.9
Dentist involved in specialization 14 6
or doctoral studies
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Statistical Analysis

The data were analyzed using IBM SPSS V23. The
normal distribution of the data was evaluated using the
Kolmogorov-Smirnov test and Shapiro-Wilk test. The
Kruskal-Wallis H test was used to compare knowledge
scores among 3 or more non-normally distributed
groups, and multiple comparisons were examined
using Dunn’s test.

Pearson’s chi-squared and Fisher’s exact chi-squared
tests were used to compare the categorical variables
based on titles and knowledge levels, and the multiple
comparisons for these tests were examined using
Z-tests with Bonferroni correction. The analysis results
are presented with mean + s. deviation and median
(minimum - maximum) values for the quantitative
variables and frequency (percentage) values for the
categorical variables. The level of statistical significance
was taken as p<0.050.

RESULTS

The distribution of the knowledge levels of the
participants regarding current treatment approaches
in the restoration of teeth with excessive substance
loss is shown in Table 2. The mean, minimum, and
maximum scores of the participants were 4.29, 0, and
6, respectively. The median knowledge scores of the
newly graduated, intern, and doctorate/specialization
groups were 5, 4, and 6, respectively. No statistically
significant difference was found in the knowledge levels
of the participants based on their titles (p=0.051).

Theviewsoftheparticipantstowardscurrentapproaches
in the treatment of teeth with excessive substance loss
varied based on their titles and awareness levels. The
distribution of the current treatment options preferred
by the participants based on their titles is given in
Table 3. The participants in all 3 title groups mostly
preferred direct composite restorations following
Class 2 cavity preparations in molar and premolar
teeth. Regarding the restorations of molar teeth that
have undergone endodontic treatment, have no intact
walls, and have margins on the gingival level, while
most of the participants in the newly graduated group
preferred post and core crown restorations, most of
those in the doctorate/specialization group preferred
endocrown restorations. Regarding the restorations of
molar teeth that have undergone endodontic treatment,
have no intact walls, and have margins 2 mm above the
gingival level, most of the participants in the doctorate/
specialization group preferred endocrown restorations.
For the restorations of molar teeth that have undergone
endodontic treatment and have only the buccal wall
intact (intact and at least 2-mm-thick), while most
participants in the newly graduated and intern groups

preferred post and core crown restorations, those in
the doctorate/specialization group mostly preferred
endocrown restorations. In the restorations of molar
teeth that have undergone endodontic treatment and
have their buccal and lingual walls intact (intact and
at least 2-mm-thick), the newly graduated participants
mostly preferred endocrown restorations, whereas the
intern dentist participants mostly preferred post and
core crown restorations. The participants who were
involved in specialization or doctoral studies mostly
preferred composite-supported overlay restorations,
while none of them preferred direct composite
restorations. Regarding the restorations of molar teeth
that have undergone endodontic treatment and have
their buccal and mesial walls intact (intact and at least
2-mm-thick), the participants in all 3 groups preferred
onlay, overlay, and endocrown restorations over post
and core crown restorations.

For the restorations of premolar teeth that have
undergone endodontic treatments, have no intact
walls, and have margins 2 mm above the gingival level,
most of the newly graduated participants preferred post
and core crown restorations, whereas the participants
involved in doctoral/specialization studies mostly
preferred composite-supported overlay restorations.
Regarding the restorations of premolar teeth that have
undergone endodontic treatment and have their 2
walls (buccal-lingual or buccal-mesial) intact (at least
2-mm-thick), the participants in all groups mostly
preferred posterior adhesive indirect restorations.

The distributions of the preferences of the participants
regarding fiber material use and the types of fiber
materials they used are presented in Table 4. The
participants in all 3 groups preferred to use fiber under
composites to strengthen the teeth in the restoration
of teeth with excessive substance loss. While the newly
graduated group preferred everX Posterior, the intern
group preferred Ribbond fiber. Those in the doctorate/
specialization group had close rates of preference for
the two materials.

The distributions of the current treatment approach
preferences of the participants based on their awareness
and knowledge levels are shown in Table 5. In the two
groups with low and high levels of awareness, the most
frequently preferred type of restoration following
Class 2 cavity preparation in molar and premolar
teeth was direct composite restoration. Regarding
the restorations of molar teeth that have undergone
endodontic treatment and have their 2 walls (buccal-
lingual or buccal-mesial) intact, while the participants
in the group with low levels of awareness mostly
preferred direct composite restorations, those in the
group with high levels of awareness mostly preferred
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posterior adhesive indirect restorations (endocrown,
onlay, composite-supported overlay). For the
restorations of premolar teeth that have undergone
endodontic treatment and have their 2 walls (buccal-
lingual or buccal-mesial) intact, the participants in
both the groups with low and high levels of awareness

preferred posterior adhesive indirect restorations
(endocrown, onlay, composite-supported overlay)
more. The participants in both groups preferred
using fiber material under composite material in the
restoration of teeth with excessive substance loss to
strengthen the tooth.

Table 2. Comparison of knowledge scores and levels based on titles.

Newly Graduated Intern Doctorate/Specialization Total Test stat. P
Knowledge score 5(2- 6)® 4(0-6)° 6 (4- 6)* 5(0- 6) 17.239 <0.001*
Knowledge level 6.814 0.051%*
Low 4 (15.4) 54 (27.8) 0 (0) 58 (24.8)
High 22 (84.6) 140 (72.2) 14 (100) 176 (75.2)
*Kruskal-Wallis H test, **Pearson’s chi-squared test, a-b: There is no significant difference between titles with the same letter.
Treatme.nt preferencgs: . Newly Doctorate/
(Assuming that considered walls were intact and at Graduated Intern Specialization Total Test stat. p*
least 2-mm-thick)
Molar with no intact wall, above the gingival level: 1 27.936 0.002
Direct Composite Restoration 1(3.8)° 19 (10.1)® 0 (0) 20 (8.8)
Endocrown 13 (50)® 62 (33) 10 (76.9° 85 (37.4)
Composite-Supported Overlay 3 (11.5)* 46 (24.5)* 3(23.1)® 52 (22.9)
Onlay 3(11.5)* 32 (17)® 3(23.1)° 38 (16.7)
Post + Crown 16 (61.5)® 92 (48.9) 1(7.7)° 109 (48)
Molar with intact buccal wall: 1 27.936 0.002
Direct Composite Restoration 1(3.8)* 19 (10.1)® 0(0) 20 (8.8)
Endocrown 13 (50)® 62 (33)* 10 (76.9)° 85 (37.4)
Composite-Supported Overlay 3(11.5) 46 (24.5)* 3 (23.1)° 52 (22.9)
Onlay 3(11.5) 32 (17) 3(23.1)° 38 (16.7)
Post + Crown 16 (61.5)* 92 (48.9) 1(7.7) 109 (48)
Molar with intact buccal and lingual walls: 1 18.052 0.054
Direct Composite Restoration 6 (23.1) 48 (26.2) 0 (0) 54 (24.3)
Endocrown 10 (38.5) 40 (21.9) 2 (15.4) 52 (23.4)
Composite-Supported Overlay 5(19.2) 55 (30.1) 7 (53.8) 67 (30.2)
Onlay 7 (26.9) 59 (32.2) 5 (385) 71 (32)
Post + Crown 8(30.8) 63 (34.4) 1(7.7) 72 (32.4)
Molar with intact buccal and mesial walls: 1 6.240 0.795
Direct Composite Restoration 6 (24) 39 (21.3) 2(15.4) 47 (21.3)
Endocrown 7 (28) 41 (22.4) 3(23.1) 51(23.1)
Composite-Supported Overlay 5(20) 42 (23) 4(30.8) 51(23.1)
Onlay 8 (32) 62 (33.9) 5 (38.5) 75 (33.9)
Post + Crown 8 (32) 68 (37.2) 1(7.7) 77 (34.8)
Premolar with intact buccal and lingual walls: 1 16.674 0.082
Direct Composite Restoration 7 (26.9) 57 (30.8) 1(7.7) 65 (29)
Endocrown 8 (30.8) 52 (28.1) 1(7.7) 61 (27.2)
Composite-Supported Overlay 4(15.4) 40 (21.6) 7 (53.8) 51 (22.8)
Onlay 8 (30.8) 47 (25.4) 4(30.8) 59 (26.3)
Post + Crown 10 (38.5) 60 (32.4) 2(15.4) 72 (32.1)
Premolar with intact buccal and mesial walls: 1 17.424 0.065
Direct Composite Restoration 11 (42.3) 57 (30.6) 2 (15.4) 70 (31.1)
Endocrown 6(23.1) 43 (23.1) 1(7.7) 50 (22.2)
Composite-Supported Overlay 7 (26.9) 44 (23.7) 7 (53.8) 58 (25.8)
Onlay 4 (15.4) 53 (28.5) 4(30.8) 61 (27.1)
Post + Crown 11 (42.3) 63 (33.9) 1(7.7) 75 (33.3)
*Pearson’s chi-squared, 1Multiple choices were allowed, a-b: There is no significant difference between titles with the same letter on the same row.
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Table 4. Comparison of fiber preferences based on titles

Gradumed  Imtem O o Total Test stat. P’
Prefers using fiber: 1 1.509 0.470
Yes 23 (88.5) 171 (91) 13 (100) 207 (91.2)
No 3(11.5) 17 (9) 0 (0) 20 (8.8)
Types of fiber preferred: 1 8.510 0.075
everX Posterior 16 (64) 81 (46) 6 (46.2) 103 (48.1)
Ribbond 10 (40) 113 (64.2) 7 (53.8) 130 (60.7)
*Pearson’s chi-squared, 1Multiple choices were allowed, a-b: There is no significant difference between titles with the same letter on the same row.
Treatment preferences: Low High Total Test stat. P
Molar with no intact wall, above the gingival level: 1 11.264 0.046*
Direct Composite Restoration 9(16.4)* 11(6.4)° 20(8.8)
Endocrown 18(32.7)? 67(39)? 85(37.4)
Composite-Supported Overlay 11(20)* 41(23.8)* 52(22.9)
Onlay 14(25.5)* 24(14)° 38(16.7)
Post + Crown 23(41.8)* 86(50)* 109(48)
Molar with intact buccal wall: 1 11.264 0.046*
Direct Composite Restoration 9(16.4)* 11(6.4)° 20(8.8)
Endocrown 18(32.7)* 67(39)* 85(37.4)
Composite-Supported Overlay 11(20)* 41(23.8)* 52(22.9)
Onlay 14(25.5)* 24(14)° 38(16.7)
Post + Crown 23(41.8)* 86(50)* 109(48)
Molar with intact buccal and lingual walls: 1 4.825 0.438*
Direct Composite Restoration 16(29.6) 38(22.6) 54(24.3)
Endocrown 10(18.5) 42(25) 52(23.4)
Composite-Supported Overlay 15(27.8) 52(31) 67(30.2)
Onlay 14(25.9) 57(33.9) 71(32)
Post + Crown 14(25.9) 58(34.5) 72(32.4)
Molar with intact buccal and mesial walls: 1 16.847 0.005*
Direct Composite Restoration 19(35.2) 28(16.8)° 47(21.3)
Endocrown 6(11.1)* 45(26.9)° 51(23.1)
Composite-Supported Overlay 9(16.7)* 42(25.1)* 51(23.1)
Onlay 20(37)° 55(32.9)" 75(33.9)
Post + Crown 16(29.6)* 61(36.5)* 77(34.8)
Premolar with intact buccal and lingual walls: 1 4.148 0.528*
Direct Composite Restoration 18(33.3) 47(27.6) 65(29)
Endocrown 11(20.4) 50(29.4) 61(27.2)
Composite-Supported Overlay 9(16.7) 42(24.7) 51(22.8)
Onlay 14(25.9) 45(26.5) 59(26.3)
Post + Crown 19(35.2) 53(31.2) 72(32.1)
Premolar with intact buccal and mesial walls: 1 1.730 0.885*
Direct Composite Restoration 15(27.3) 55(32.4) 70(31.1)
Endocrown 10(18.2) 40(23