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ABSTRACT

Objective: In this study, we aimed to determine the independent predictive parameters of overall survival (OS) of
patients with inoperable pancreatic ductal adenocarcinoma (PDAC) and to investigate whether these parameters
can be used as potential biomarkers to shape precision medicine practices for PDAC patients.

Materials and Methods: The clinical and pathological data of patients who were diagnosed with inoperable
pancreatic ductal adenocarcinoma between January 2016 and December 2019 and who underwent
18F-fluorodeoxyglucose positron emission tomography/computed tomography (FDG PET/CT) in our department
were retrospectively analyzed. Tumor diameter, maximum standardized uptake value (SUVmax), metabolic
fumor volume (MTV), and total lesion glycolysis (TLG) were calculated from FDG PET/CT images. Univariate and
multivariate Cox regression analyzes were performed to investigate the variable affecting overall survival. Overall
survival data were analyzed using the Kaplan-Meier method, using the log-rank test.

Results: A fotal of 48 patients, 31 male and 17 female, with a mean age of 65.85 + 1.64 were included in the study.
In univariate Cox regression analyzes were performed fo examine the factor affecting OS. Clinicopathological
factors (tumor localization, tumor diameter, stage) and FDG PET/CT parameters (SUVmax, MTV and TLG) with a
p-value of < 0.2 were compared to multivariate Cox regression analysis. TLG was found to be the only independent
predictor of OS. In the Kaplan-Meier analysis, the median OS duration of the patients with a median value of TLG
below 298.34 was 13.87 months, while the median OS duration was found to be 4.97 months in patients with a TLG
value above this value.

Conclusion: In our study, TLG value, which is an FDG PET/CT parameter that reflects both the metabolic activity and
the volume of the tumor, was found to be the only independent predictor of the OS of inoperable PDAC patients.
TLG can be used as a potential biomarker for survival in patients with inoperable PDAC and may assist precision

medicine applications.

Keywords: Pancreatic ductal adenocarcinoma; fluorodeoxyglucose; Positron emission ftomography / computed
tfomography; total lesion glycolysis

fo74

Amag: Bu calismada, inoperabl pankreas duktal adenokarsinom (PDAK) tanill hastalarin genel sag kaliminin (GSK)
bagimsiz dngérict parametrelerini saptamayi ve bu parametrelerin PDAK hastalari icin hassas tip uygulamalarini
sekillendirmede potansiyel biyobelirte¢ olarak kullanilip kullanilamayacagdini arastrmayr amagladik.

Gereg ve Yontem: Ocak 2016 - Aralik 2019 tarihleri arasinda inoperabl pankreas duktal adenokarsinom tanisi alan
ve bdlUmUmuizde Flor-18 florodeoksiglukoz pozitron emisyon tomografisi/bilgisayarli tomografi (FDG PET/BT) tetkiki
yapllan hastalarin klinik ve patolojik verileri retrospektif olarak incelendi. FDG PET/BT gérUntilerinden tUmaorin capl,
maksimum standardize tutulum degeri (SUDmaks), metabolik tmér volimU (MTV) ve toplam lezyon glikolizisi (TLG)
hesaplandi. GSK Uzerine etki eden degiskenlerin arastinimasi icin tek degiskenli ve ¢ok degiskenli Cox regresyon
analizleri yapildi. GSK verileri Kaplan-Meier ydntemiyle, log-rank testi kullanilarak incelendi.

Bulgular: Calismaya ortalama yasi 65.85 £ 1.64 olan 31'i erkek 17'si kadin toplam 48 hasta dahil edildi. GSK
Uzerine etki eden faktdrleri incelemek icin yapilan tek degiskenli Cox regresyon analizlerinde p degeri:< 0.2 olan
klinikopatolojik faktérler (timar lokalizasyonu, tUmér capl, evre) ve FDG PET/BT parametrelerinin (SUDmaks, MTV ve
TLG) cok degiskenli Cox regresyon analizine dahil edilmesi sonucu TLG'nin, GSK'in tek bagimsiz &ngUricisu oldugu
bulundu. Yapilan Kaplan-Meier analizinde, TLG'nin median degerinin 298.34'0n altinda olan hastalarnn ortanca GSK
sUresi 13.87 ay iken, TLG degeri bu degerin UstUnde olan hastalarda ortanca GSK siresi 4.97 ay olarak bulundu.
Sonug: Calismamizda, timérin hem metabolik akfivitesini hem de hacmini birlikte yansitan, FDG PET/BT parametresi
olan TLG degeri, inoperabl PDAK hastalannin GSK'nin tek bagimsiz éngéricist olarak bulundu. TLG, inoperabl
PDAK'll hastalarda sag kalm icin potansiyel bir biyobelirte¢ olarak kullanilabilir ve hassas tip uygulamalarina
yardimci olabilir.

Anahtar kelimeler: Pankreas duktal adenokarsinom; Florodeoksiglukoz; Pozitron emisyon tomografisi/bilgisayarl
tomografi; toplam lezyon glikolizi

Introduction

Pancreatic ductal adenocarcinoma (PDAC) is the locally spread or distant metastatic disease. The poor
most prevalent exocrine malignancy of the pancreas prognosis of PDAC may be related to the propensity for
with high mortality risk and is the 7th leading cause early metastatic spread (3). Surgery is the only curative
of cancer deaths worldwide (1) The five-year survival treatment modality for PDAC (4). However, only 15-
is reported to be 9% and this decreases to 2% in 20% of patients are candidates for surgery (4). Effective
advanced stage PDAC (2). At the time of initial imaging methods are needed to avoid unnecessary
diagnosis, approximately 80% of the patients have surgeries and to estimate the prognosis.

1 © 2022 Selcuk University School of Medicine
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Fluorine-18-fluorodeoxyglucose  positron  emission
tomography /computed tomography (FDG PET/CT)
is a non-invasive imaging fechnique to evaluate the
glucose metabolism of malignant cells (5). FDG PET/
CTis used to diagnose and stage many malignancies,
including pancreatic carcinoma. Prognostic dates
achieved by F-18 FDG PET/CT in pancreas cancers
have been reported in many studies (6-8). information
obtained with FDG PET/CT in pancreatic cancer.
However, most of these studies examined resected
early-stage PDAC or both early and advanced-stage
PDAC together indiscriminately.

In our study, we aimed fo investigate the prognostic
predictive values of clinicopathological factors (tumor
localization, tumor diameter and stage), maximum
standard uptake value (SUVmMax), metabolic tumor
volume (MTV) and total lesion glycolysis (TLG) of
primary fumor obtained by FDG PET/CT, in patients
with inoperable PDAC, and also independent
predictive parameters for overall survival in patients
with inoperable PDAC.

Materials-Methods

The clinical and pathological data of patients
diagnosed as PDAC and followed up with FDG PET/
CT in our department between January 2016 and
December 2019 were investigated retrospectively.
Resectable PDAC, infraductal papillary mucinous
neoplasms, endocrine tumors, cystic neoplasms,
pancreatic metastases, and duodenal, ampullary
and biliary tract cancers were excluded from the
study. According fo these criteria, 48 patients were
enrolled. The diagnosis of PDAC was confirmed
histopathologically in all cases. The patients were
staged according to the TNM classification of the
International Union for Cancer Control (UICC) (9). Age,
gender, lymph node metastasis stafus and overall
survival of the patients were evaluated. Overall survival
was recorded as the time passed from the date of
FDG PET/CT to the date of death. The death dates of
the patients were obtained from the hospital records.

Regular follow-ups that include physical examination,
abdominal CT or ultrasonography and tumor markers
were applied for all patients. The majority of patients
were given gemcitabine-based chemotherapy,
while some patients were given adjuvant palliative
freatments.

Ethics Committee

The Approval with number 2021/023 from the medical
faculty of KTO Karatay University was obtained for this
study. Our studies are compatible with all procedures
applied for studies with human participation,
institutional and/or natfional research committee
ethical standards and the 1964 Declaration of Helsinki
and subsequent amendments or comparable ethical
standards.

FDG PET/CT Imaging Protocol

Infravenous FDG (3.7 MBg/Kg) was given to patients
for PET/CT imaging, after 6 hours of fasting. Blood
glucose levels were lower than 200 mg/dl before the
imaging in all patients. Sixty minutes after injection, PET/
CT imaging was performed from the skull base to the
upper thigh with Siemens 16 Truepoint PET/CT scanner
(Siemens AG Medical Solutions, Erlangen, Germany).
Images were evaluated in transaxial, coronal and
sagiftal plane sections with different colours and
contrast slices. FDG PET/CT findings of the patients
were interpreted together by two nuclear medicine
specialists. SyngoTrueD VD20A software was used for
image processing.

Calculation of FDG PET/CT Parameters

The region of interest was drawn from the FDG PET/
CTimages, including the regions showing pathological
FDG uptake in the pancreas. The SUVmax and
SUVmean were calculated from within the plotted
area of interest. The MTV value, which shows the
metabolic tumor volume in the selected area of
interest, was calculated by an automatic software
(SyngoTrueD VD20A) selecting the threshold of 42%
of SUVmax in the area of interest recommended in
the literature (10) for soft tissue tumors. The total lesion
glycolysis (TLG) value was obtained by multiplying the
MTV by the SUVmean values.

Statistical Analysis

Data were analyzed by SPSS 26.0 (SPSS Inc, Chicago,
IL, USA). The normality of the distributions of the
study variables was checked with the Kolmogorov-
Smirnov test. Since all numerical variables did not
show a normal distribution, their median values were
used. Categorical variables were presented as n (%).
Comparisons between groups were made using the
Mann-Whitney-U or Kruskal-Wallis tests. Spearman'’s
correlation tfest was used for the correlation of
quantitative parameters. Univariate and multivariate
regression analyzes were applied for the variables that
affect overall survival. For overall survival, variables
that were found to be at p<0.2 on univariate analysis
were included in mulfivariate analysis. Overall survival
data were analyzed by Kaplan-Meier method, using
the log-rank test. A p-value of <0.05 was considered
statistically significant.

Results

Forty-eight patients, (31 male and 17 female), with a
mean age of 65.85 £ 1.64 years were enrolled in our
study. Mean pancreatic fumor diameter: 38.50 mm,
median SUVmax for pancreatic tumor: 10.30, median
MTV value for pancreatic tumor 69.83, and median TLG
value for pancreatic tumor: 298.34. The demographic
and the clinical data of the patients are presented in
Table 1.
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Table 1. Patient Characteristics

n (%)

Age

<é5 years 23 (% 47.92)

>65 years 25 (% 52.08)
Gender

Male 31 (% 64.58)

Female 17 (% 35.42)
Tumor localization

Head 25 (% 52.08)

Corpus 23 (% 47.92)

Tail 0
Median tumor diameter (mm) 38.50
Stage

Stage Il 21 (% 43.75)

Stage IV 27 (% 56.25)
Median SUVmax 10.30
Median MTV 69.83
Median TLG 298.34

SUVmax, maximum standardized uptake value; MTV, metabolic fumor
volume; TLG, fotal lesion glycolysis;

Table 2. Univariate and multivariate Cox regression analyzes for
overall survival in patients with inoperable pancreatic ductal
adenocarcinoma

Univariate analysis Multivariate analysis

HR %95 ClI p HR %95ClI P

Age(<65->65) 0.387-1.445
Gender

0.389-1.457
(Male-Female)
Tumor
localization 0.930-3.352 0.756-3.419
(Head-Corpus)
Tumor diameter
(mm) 0.565-1.077 0.294-1.737
(<38.50->38.50)
Stage (llI-1V) 0.979-3.709 0.939-4.510
SUVmax

1.199-4.575 0.564-3.008
(£10.30->10.30)
MTV

1.228-4.615 0.225-2.373
(<69.83->69.83)
G

1.621-6.228 1.061-15.228

(£298.34-298.34)
Cl, confidence inferval; HR, hazard ratio; SUVmMax, maximum
standardized uptake value; MTV, metabolic tumor volume; TLG, total
lesion glycolysis;

The tumor was located in the head of the pancreas
in 25 patients (52.08%) and the corpus in 23 patients
(47.92%). None of the patients has a tumor located
in the tail of the pancreas in the study. Median MTV
and TLG values of tumors located in the corpus of the
pancreas were significantly higher than those located
in the head part (p=0.06 and 0.013, respectively). No
significant difference was found for SUVmax. Twenty-
one (43.75%) and 27 (56.25%) of the patients were
at stage Il and stage IV respectively. No significant
relation was found between FDG PET/CT parameters
in stfage groups of pancreas tumors. While significant
moderate correlation was found between tumor
diameter and MTV (r= 0.670, p: <0.001) and TLG (r=
0.668, p: <0.001) values, no significant correlation was
found between tumor diameter and SUVmax values.

The median follow-up fime was 6.93 months for the
patients. Thirty-nine patients died during follow-up.
Tumor locdalization, tumor diameter, stage, SUVmax,
MTV and TLG were included in the multivariate analysis
to investigate the factors that affect overall survival
(Table 2). TLG was found to be the only independent
predictive factor that affects overall survival [Hazard
ratio (HR)= 4.019, 95% confidence interval (Cl) 1.061-
15.228, p= 0.041]. The median overall survival time was
13.87 months for patients with a median TLG value
lower than 298.34 but was 4.97 months for those with
higher values (p: <0.001). Overall survival curves of
patients with TLG values higher and lower than 298.34
are shown in figure 1.

Figure 1. Overall survival curves of patients grouped by TLG values
(£298.34 - >298.34)

Discussion

Pancreatic ductal adenocarcinoma is an aggressive
and lethal disease with a 5-year survival rate of only
2-9%. It has an increasing incidence trend all over the
world and constitutes 1-2% of all cancers (2). Predicting
prognosis in PDAC may aid to choose sensitive
medicine practices. In our study, an FDG PET/CT
parameter TLG, which shows both tumor volume and
metabolism, was found as an independent predictor
of overall survival in inoperable PDAC patients.
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In patients with PDCA, a relationship between tumor
size and overall survival was reported (11), however
confrary publications have been published in the
literature (12, 13). In our study, a significant and
moderate correlation was found with tumor size and
MTV and TLG values. In univariate regression analysis,
Tumor diameter was found a significantly effective
variable on overall survival, but on the contrary, it
was not found as an independent predictive factor
on overall survival in mulfivariate regression analysis.
Stroma-dense desmoplastic reaction in the tumor,
non-viable tumor cells due to the hypoxic environment
around the tumor and intra-tumoral heterogeneity
may be the factors that may cause tumor diameter
has not a prognostic value.

SUVmax is a commonly used parameter in FDG PET/CT
and shows the highest FDG uptake density in the area
of interest but does noft reflect the metabolic activity
of the entire fumor. TLG was found a better prognostic
predictor than SUVmax in many studies that involved
both PDAC and different cancers (14, 15). In line with
previous studies (6, 17), we found that SUVmax was not
an independent predictive factor of overall survival in
our study.

TLG, which defines the metabolic activity of the tumor
and the tumor volume, may show total fumor burden
excluding the non-neoplastic parts of the tumor (18,
19). Among the clinicopathological factors and FDG
PET/CT parameters evaluated in our study, only TLG
was the independent predictor of overall survival.
Furthermore, we found that patients with a TLG value
higher than 298.34 have approximately 9 months less
survival than patients below this value.

The limitations of our study were its retrospective
character, low patient number, and one-centre
experience. In addition, TLG is affected by many
factors such as partial volume effect, image resolution,
reconstruction method, and the time elapsed between
FDG injection and imaging. Therefore, prospective
multicenter studies using standardized protocols on
different FDG PET/CT scanners are needed to validate
our results.

Conclusion

In our study, the TLG value obtained from FDG PET/CT,
which shows both metabolic activity and volume of
the tumor was found as an independent predictive
parameter for the overall survival of patients in
inoperable PDAC. TLG may be used as a potential
biomarker in patients with inoperable PDAC and may
aid to detect patients that need intense therapy.
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ABSTRACT

Objective: This study was conducted in order to investigate the attitudes of nurses working in a state
hospital towards prevention of pressure ulcers.

Materials and Methods: The population of the present study consisted of a total of 246 nurses, who
were working in a public hospital located in a city center in Eastern Anatolia Region. The study, it
was attempted to reach the whole population, and the data were collected from 241 nurses who
voluntarily participated in the study. A “Questionnaire™ with 31 questions, which was prepared by
the researchers, was used to collect the data. The data on the questionnaire prepared by the
support of literature were collected using Nurse Information Form with 18 questions to investigate
attitudes of nurses towards prevention of pressure ulcers as well as Attitude Towards Pressure Ulcer
Prevention Instrument consisting of 13 questions.

Results: The nurses with high school degree were determined to have higher attitudes towards the
effect of pressure ulcers, towards the personal responsibility to prevent pressure ulcers, and towards
the effectiveness of prevention of pressure ulcer. Attitudes of the nurses with high school degree
towards personal sufficiency to prevent pressure ulcers were higher and the difference between
the groups was significant (p<0.05).

Conclusion: It was observed that the variable of education level made a difference in the attitude
fowards preventing pressure sores. In addition, it was determined that nurses’ aftitudes towards
preventing pressure ulcers were deficient.Within this context, each institution should determine
pressure ulcer care protocols appropriate to standards and innovations, develop clinical practice
guides, and ensure supervision of their convenience.

Keywords: Pressure Ulcer, Nurse, Prevention, Attitude, Attitude Scale.
oz

Amag: Bu arastirma, bir devlet hastanesinde calisan hemsirelerin basing yaralarini dnlemeye yénelik
tutumlarinin incelenmesi amaciyla yapilmistir.

Gereg ve Yontem: Arastirmanin evrenini, Dogu Anadolu Bélgesindeki bir ilin merkezinde bulunan
bir kamu hastanesinde calisan toplam 246 hemsire olusturmustur. Arastrmada evrenin tamamina
ulasimaya ¢alisimis ve arastirmaya gonulll olarak katilan 241 kisiden veri toplanmistir. Verilerin
toplanmasinda arastrmacilar tarafindan olusturulan 31 soruluk “Anket Formu” kullanilmistir.
LiteratUrden destek alinarak olusturulan anketteki veriler; hemsirelerin basing Ulserlerini dnlemeye
yoénelik tutumlanni incelemek amaciyla 18 sorudan olusan Hemsire Tanitim Formu ve 13 sorudan
olusan Basing Ulserlerini Onlemeye Yénelik Tutum Olcedi kullanilarak toplanmistir.

Bulgular: Lisans mezunu hemsirelerin basing Ulserlerinin etkisine yénelik, basing Ulserlerini Snlemede
kisisel sorumluluga yodnelik ve basing Ulserlerini dnlemenin etkinligine ydnelik tutumlarnin daha
yUksek oldugu saptandi. Lise mezunlarinin ise basing Ulserlerini dnlemek icin bireysel yeterlilige
yoénelik tutumlarinin daha yUksek oldugu ve gruplar arasindaki farkin anlamii oldugu saptandi
(p<0,05).

Sonug: Basing yaralarini dnlemeye yoénelik tutumda egitim dUzeyi degiskeninin fark olusturdugu
goérbimustir. Aynca hemsirelerin basing Ulserini dnleme tutumlarinin eksik oldugu belirlenmistir. Bu
baglamda; her kurum standartlara ve yeniliklere uygun basing Ulseri bakim protokolleri belilemel,
klinik uygulama rehberleri gelistirmeli ve uygunlugunun denetlemesini saglamalidir.

Anahtar Kelimeler: Basing Ulseri, Hemsire, Onleme, Tutum, Tutum Olcegi.

Pressure ulcer is described as “localized injury to the Pressure ulceris animportant health problem influencing
skin and underlying soft fissue, usually over a bony patient and health care system and resulting in
prominence or related to medical or other devices” economic costs. Despite the increasing evidence
based on the translation from American National and guidance regarding the prevention, preventive
Pressure Ulcer Advisory Panel [NPUAP] by Wound, measurements are applied at the minimum level and

Ostomy and Continence Nurses Society (1,2).

pressure ulcer remain to be a serious problem at the

© 2022 Selcuk University School of Medicine
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hospitals (3,4). Pressure ulcers usually cause pain and
severe infections in patients, delay recovery, and
prolong the length of hospital stay (5).

Pressure ulcers are the problems that have freatment
taking a long time, disturb recovery programs, and
cause high morbidity and mortality rates (6). Pressure
ulcers may lead to development of complications such
as depression, pain, and infection (7). The most critical
complication of pressure ulcers is infections developing
in elderly people whose diet and immune system are
disturbed. Development of infection may increase
the mortality by progressing to sepsis in these patient
groups (8). Besides physical and psychological frauma
pressure ulcers cause (9), they are a complication that
can lead to delay in activities of daily living and an
increase in health care expenses by prolonging their
recovery process (10).

While the primary responsibility about the development
of pressure ulcers was considered to belong to nurses
in the past, today development of pressure ulcers
is used as not only one of the quality indicators for
nursing services, but also one of the quality indicators
of healthcare service provided at the hospital.
Therefore, care and responsibility of pressure ulcers
are undertaken by all of the health care teams at the
present fime. Even though the responsibility for care
and treatment of pressure ulcers are undertaken by all
the team, nurses are the group who sfill needs to take
mainly the responsibility for application of interventions
to prevent pressure ulcers and for their care because
they are the only group who provide an uninterrupted
service of 24 hours fo patients at the clinic (11). For this
reason, nursing care includes the determination of
patient groups at the risk of pressure ulcers as well as
observation and evaluation of patients at risk in terms
of pressure ulcers. Criteria making these observation
and evaluation objective are the scales used to
determine the risk of pressure ulcer. Starting from
this, the aim of the present study is to investigate the
aftitudes of nurses working in a state hospital tfowards
prevention of pressure ulcers.

Material and Method
Aim and Type of the Study

This study was conducted in quantitative design,
descriptive and cross-sectional type.

Population and Sample Selection of the Study

The population of the present study consisted of a
total of 246 nurses, who were working in a public
hospital located in a city center in Eastern Anatolia
Region. In the population and sample calculation for
the research, in addition to reaching the volunteer
participants, the “non-probabilistic random method”
was used and the data were collected from 241 nurses
who voluntarily participated in the study (Response
rate: 98.0%).

Data Collection Tools

A "Questionnaire” with 31 questions, which was
prepared by the researchers, was used to collect the
data.

Questionnaire

The data on the questionnaire prepared by the support
of literature were collected using Nurse Information
Form with 18 questions to investigate attitudes of
nurses towards prevention of pressure ulcers as well as
Attitude Towards Pressure Ulcer Prevention Instrument
(ATPUPI) consisting of 13 questions. The data were
collected via face-to- face interview fechnique.

Nurse Information Form

Form consists of 18 questions including nurses’ socio-
demographic and descriptive information fowards
pressure ulcers.

Atftitude Towards Pressure Ulcer Prevention Instrument

It was developed by Beeckman et al. in order to
determine nurses’ attitudes towards preventing
pressure ulcers (12). It was found fo be a valid and
reliable scale. Cronbach’s Alpha value of the scale’s
internal consistency reliability was determined as 0.79,
and the Cronbach Alpha value for the sub-dimensions
was found to be between 0.70-0.90.

The Turkish adaptation of the scale was made by Ustin
(13), and the Cronbach Alpha value of the internal
reliability of the scale, which was in the form of a
4-point Likert scale, was 0.714.

ATPUPI includes a total of 13 items in 5 subscales.
Subscales of the instrument consist of 13 items in
total; attitude towards personal sufficiency to prevent
pressure ulcers (3 items), attitude towards the priority
to prevent pressure ulcers (3 items), attitude tfowards
the effect of pressure ulcers (3 items), aftitude fowards
the personal responsibility to prevent pressure ulcers
(2 items), and aftitude towards the effectiveness of
prevention of pressure ulcers (2 items). As the total
mean scores of ATPUPI increase, attitude is expected
to be positive. In this study, the alpha values of the
sub-dimensions of the scale and the total score were
found as Atftitude towards personal sufficiency to
prevent pressure ulcers 0.72, Attitude towards the
priority to prevent pressure ulcers 0.77, Attitude towards
the effect of pressure ulcers 0.71, Attitude fowards the
personal responsibility to prevent pressure ulcers 0.78,
Aftitude towards the effectiveness of the prevention of
pressure ulcers 0.81, and Total alpha 0.75.

Data Assessment

Statistical Package for the Social Sciences-22 (SPSS-
22) was used for the analysis, error controls and tables
were made via the program. The Shapiro Wilk Test was
used to determine whether the research data were
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normally distributed. Research data were not normally
distributed. Therefore, nonparametric tests were used
in the analysis of the data. Descriptive data were
indicated in number and percentage and p < 0.05
was accepted as the statistically significance level.

Ethical Consideration

The present study was conducted in accordance with
the principles of the Declaration of Helsinki. This study
was approved by Bingdl University Ethics Committee
(approval number: E.26634, date: 30.12.2019). With the
principle of voluntarism, written and verbal information
was provided, and the data was collected by filling
out the forms by the participants, whose consent was
obtained. The authors expressed no conflict of interest.

Results

Table 1. Findings About Socio-Demographic Characteristics
of the Nurses (N=241)

Characteristics Number A

Age

20-30 years of age 44 18.2
31-40 years of age 158 65.6
41-50 years of age 39 16.2
Gender

Female 161 66.8
Male 80 33.2
Marital Status

Married 150 62.2
Single 21 37.8
Educational Background

High school 70 29.0
Bachelor 171 71.0
Tenure in the profession

1-5 years 117 48.6
6-15 years 103 42.7
16 years and longer 21 8.7
Unit

Surgical 130 53.9
Internal Medicine 111 46.1
Position

Service Nurse 216 89.6
Intensive Care Nurse 25 10.4
The way of work

Always day and always night 101 41.9
Night and day 140 58.1

7

Of the nurses participated in the study 66.8% were female and 62.2%
were married. 71% of the nurses had bachelor’'s degree and 89.6%
was service nurse (Table 1).

Table 2. Experiences of Nurses Regarding Pressure Ulcers
(N=241)

Number %

Encountering pressure ulcer

Never 91 37.8
Rarely 130 53.9
Frequently 20 8.3
Use of an instrument for risk

assessment of pressure ulcer

Yes 60 24.9
No 181 75.1
Dressing pressure ulcer

None 127 52.7
Less than 10 89 36.9
Between 20-50 18 7.5
| don't remember the number 7 2.9
Receiving education on pressure

ulcers

Yes 89 36.9
No 152 63.1
Reflecting the education to nursing

care

Yes 79 32.8
No 148 61.4
Partially le 2.8
Finding nursing practices towards

prevention of pressure ulcers

sufficient

Sufficient 85 35.3
Partly sufficient 122 50.6
Insufficient 34 14.1

Of the nurses included in the study, 53.9% indicated
that they rarely encounter pressure ulcers, 75.1% did
not use any instrument for risk assessment of pressure
ulcers, and 52.7% never dressed a pressure ulcer (Table
2).

Aftitudes of the nurses, who participated in the study,
towards personal sufficiency to prevent pressure
ulcers, towards the priority to prevent pressure ulcers,
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and towards the personal responsibility to prevent
pressure ulcers were found to be higher than average.
Aftitudes of nurses towards the effect of pressure
ulcers and towards the effectiveness of prevention of
pressure ulcer were determined to be high (Table 3).

Table 3. Attitudes of the Nurses Towards prevention of Pressure
Ulcer (N=241)

Attitude towards
personal sufficiency to
prevent pressure ulcers
(Competence)

Attitude towards the
priority to prevent pressure 5 10 7
ulcers (Priority)

Attitude towards the
effect of pressure ulcers

6.72 1.28

6.84 0.80

1.55
(Impact)
Attitude towards the

personal responsibility to

prevent pressure ulcers 2 8 5 5.09 0.83

(Responsibility)

Attitude towards
the effectiveness of
prevention of pressure

ulcer 536

0.65

(Efficiency of prevention)

Total 26 42 34 2.53

As seen in Table 4; Although there was no significant
differenceinthetotalscore andsub-dimensionscores of
the scale, it was observed that the mean rank/median
values were higher in the variables of age, gender,
education level, number of years of employment and
unit of employment. It was determined that attitudes
towards the effect of pressure ulcers, towards the
effectiveness of prevention of pressure ulcer, and
total mean scores were higher in nurses in the age
range of 20-30 years than the other groups and the
difference between the groups was not significant.
Attitudes towards personal sufficiency to prevent
pressure ulcers and towards the personal responsibility
to prevent pressure ulcers were found fo be higher in
nurses at age range of 31-40 years. Results of the study
revealed that attitudes towards personal sufficiency to
prevent pressure ulcers, towards the effect of pressure
ulcers, and towards the effectiveness of prevention of
pressure ulcer, and total mean scores were higher in
women compared to men. The nurses with bachelor’s
degree were found fo have higher aftitudes towards
the effect of pressure ulcers, towards, towards the
personal responsibility to prevent pressure ulcers, and
towards the effectiveness of prevention of pressure
ulcer. Nurses with a high school degree had higher
aftitude fowards personal sufficiency fo prevent
pressure ulcers and the difference between the groups
was significant (p<0.05). Nurses, who had a tenure

of 16 years and longer in the profession, had higher
aftitudes towards personal sufficiency to prevent
pressure ulcers and towards the priority to prevent
pressure ulcers compared to the other groups. Those
who had a tenure of 6-15 years in the profession, had
higher attifudes towards the effect of pressure ulcers,
towards the personal responsibility to prevent pressure
ulcers, and towards the effectiveness of prevention
of pressure ulcer. The nurses participating in the study
and working in the surgical clinics were determined to
have higher attitudes towards personal sufficiency to
prevent pressure ulcers and the difference between
the groups was significant (p<0.05). Nurses working
in the infernal medicine clinics, on the other hand,
had higher attitudes towards the priority to prevent
pressure ulcers, towards the effect of pressure ulcers,
and towards the personal responsibility to prevent
pressure ulcers. Aftitudes of the nurses, working as a
service nurse, towards personal sufficiency to prevent
pressure ulcers were higher compared to the nurses
working as intensive care nurse and the difference
between the groups was significant (p<0.05). The
nurses working at always day shift and always night
shift had higher aftitudes towards personal sufficiency
to prevent pressure ulcers and higher total means
scores and the difference between the groups was
significant (p<0.05).

Discussion

Despite the developments and innovations in health
care, pressure ulcers still remain as an important
problem for patients and healthcare professionals
(14,15). Today, although the determination of
risk factors of pressure ulcers is made by nurses,
inferventions to prevent ulcers should be inifiated in
the early period. In the literature, it is emphasized that
one of the reasons for the development of pressure
sores is the lack of knowledge of nurses on this subject
(16). In this study aiming to investigate the aftitudes of
nurses working in a state hospital fowards prevention
of pressure ulcers.

It is known that training programs on pressure ulcers
and their prevention have a positive impact on
knowledge of nurses, their prevention interventions,
and aftitudes (17, 18). It was stated that 63.1% of
nurses did not receive educatfion on pressure ulcer,
61.4% were not able to reflect the education to care,
and 50.6% considered that nursing practices fowards
prevention of pressure ulcer were partly sufficient. In
the study of Etafa (2019), it was determined that the
majority of the nurses (66.7%) did not participate in
any training on pressure sores (19), and in the study of
Awali (2018), 74.6% of the nurses did not participate in
the education about pressure sores (20). In the study
conducted by Celik et al. (2017) in our country, it was
determined that 74.4% of the nurses received pressure
ulcer fraining (21). When the literature is examined, it
is emphasized that the practice and knowledge of
nurses working in these units, especially in intensive
care units, surgical and internal clinics, where the
risk of pressure ulcer development is quite high due
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Table 4. Comparison between Socio-demographic Characteristics of Nurses and Their Attitudes Towards Prevention of Pressure Ulcer (N= 241)

Attitude towards
personal sufficiency

Attitude towards the
priority to prevent

Attitude towards the

Attitude towards
the personal

Attitude towards
the effectiveness

effect of pressure responsibility to of prevention of Total X +SD
to prevent pressure pressure ulcers X I X £SD lcer X
ulcers +SD ulcers X £ prevent pressure pressure ulcer
ulcers X ¥SD *SD
v Mean v Mean v Mean v Mean v Mean v Mean
R Rank Y Rank WEED Rank RSE Rank R Rank WEED Rank
6.75 + 6.89 + 10.34 + 5.05 + 34.55
20-30 131 122,02 1.02 123,91 1.60 135 110 118,17 552 +.73 | 134,98 270 137,3
6.77 £ 33.94 +
Age 31-40 1927 125,85 6.80 £.70 118,35 9.91+1.58 | 116,11 511+.78 122,66 534+ .65 | 117,47 251 118,44
41-50 Gie = 100,21 6.95 + .94 128,46 iy fleiss 125,03 5.05 + .69 117,49 5.33+.53 | 119,53 Sl 112,97
1.34 1.33 2.41
KW 4.591 91 2.828 341 2914 3.192
p 101 .634 243 .843 .233 .203
v Mean v Mean v Mean v Mean v Mean v Mean
X+SD Rank X+SD Rank X+SD Rank X+SD Rank X+SD Rank X*SD Rank
Female G = 125,16 6.84 £.77 122,38 JUECEES 121,85 5.09+.77 120,49 537 +.62 | 120,52 S 123,99
1.18 1.50 2.35
Gender
Male ?4513 £ 112,63 6.84 + .88 118,22 9.98 £1.65 | 119,29 5.10 + .95 122,03 5.36 +.72 | 121,96 238;8 H 114,98
U 5.770.500 6.217.500 6.303.500 6.522.000 6.517.000 5.958.500
p A72 .631 .783 .854 .862 .340
v Mean v Mean v Mean v Mean v Mean v Mean
X+SD Rank X+SD Rank X+SD Rank X+SD Rank X+SD Rank X+SD Rank
IRl ot 138,01 6.84 + .81 122,73 9.73+1.50 | 108,26 5.03 .90 117,97 5.30+.73 | 113,67 soize 119,21
school 1.35 2.43
Educational
background | g peior | 6602 11404 | 684x.81 | 12029 | 1015% | 42620 |512:.80 | 12224 |5.40%.62 | 124 Sl 121,73
1.24 1.56 2.58
U 4.764.500 5.864.000 6.877.000 6.197.000 6.498.000 6.110.000
p .012 .786 0.62 622 229 797
v Mean v Mean v Mean v Mean v Mean v Mean
X+SD Rank X+SD Rank X+SD Rank X+SD Rank X+SD Rank X+SD Rank
1-5years | 878 | 1251 | 686+85 | 12435 | 1090 142080 |507:.93 |12088 |[537270 | 12102 |3408% 124,68
1.28 1.71 2.77
Duration of | 615 682+ | 11597 |e80x71 | 11620 | 1008% | 42196 | 547474 | 12448 |5382.61 | 1201 | 3E04E | g
tenure in the | Years 1.23 1.36 2.16
profession
16years | 6954 6.95 + 34.05 +
and 122,83 125,48 9.95+1.56 | 117,31 4.86 + .65 104,6 5.33+.58 | 120,26 110,31
1.60 1.02 2.94
longer
KW 1.033 1.001 .083 1.856 .053 .920
p 597 .606 .959 .395 974 631
Mean Mean Mean Mean Mean Mean
X +SD Rank X +SD Rank X £SD Rank X +SD Rank X +SD Rank X £SD Rank
Surgical 6.89+1.25 | 130,53 6.83+0.82 120,51 9.98+1.57 119,52 5.06+0.84 118,58 5.41+0.67 | 124,38 34.20+2.53 125,24
bty Internal 6.53+1.30 | 109,84 6.84+0.78 121,57 10.08+1.52 | 122,73 5.11+0.81 123,83 5.31+0.61 | 117,05 33.89+2.52 116,04
U 5.976.000 7.151.500 7.022.500 6.901.000 6.776.000 6.664.000
p .017 .897 714 .506 .348 .303
g Mean v Mean v Mean v Mean v Mean v Mean
X+SD Rank X+SD Rank X+SD Rank X+SD Rank X+SD R X*SD Rank
Service 6.80 + 10.02 + 3412+
Nurse 1.07 124,67 6.85+.80 | 121,98 153 120,47 507 +.83 | 119,48 5.37 +.65 | 120,8 251 122,15
Position Intensive
Care Unit G0 89,32 6.76 £ .83 112,52 JULOSES 125,58 5.24 + .83 134,16 532+ .69 | 122,76 Sesch 11,1
1.26 1.78 2.69
Nurse
U 1.908.000 2.488.000 2.814.500 3.029.000 2.744.000 2.452.500
p .013 .480 722 .254 .878 449
Mean Mean Mean Mean Mean Mean
X +SD Rank X +SD Rank X £SD Rank X +SD Rank X+SD Rank X £SD Rank
Always
Gpensl | @eas 13276 | 693+.91 | 12668 | 10:16% 12768 | 515+.90 | 12377 |534+.68 | 11745 | 3451% 132,06
always 1.41 1.64 2.68
The way of night
work
Mgz Gy 112,52 6.78 £.72 116,9 9.94 +1.48 | 116,18 5.05+.78 119 539+ .63 | 123,56 I 113,02
day 117 2.37
U 5.882.500 6.496.000 6.395.000 6.790.500 7.428.500 5.952.500
p .021 .237 194 .550 439 .035
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to limitation of movement and many other factors,
should be at a sufficient level (22,23).

When the relationship between socio-demographic
characteristics of nurses and their atfitudes towards
prevention of pressure ulcer was examined; nurses
in the age range of 20-30 years had higher attitudes
towards the effect of pressure ulcers, towards the
effectiveness of prevention of pressure ulcer and
total mean scores compared to the other groups and
the difference between the groups was insignificant.
Attitudes towards personal sufficiency to prevent
pressure ulcers and attitudes fowards personal
responsibility to prevent pressure ulcers were found to
be higherin nurses in the age range of 31-40 years. The
stfudies have revealed no correlation between age
factor and attitude mean score (24,25).

The nurses with high school degree were determined
to have higher attitudes towards the effect of pressure
ulcers, towards the personal responsibility to prevent
pressure ulcers, and towards the effectiveness of
prevention of pressure ulcer. Attitudes of the nurses with
high school degree towards personal sufficiency to
prevent pressure ulcers were higher and the difference
between the groups was significant (p<0.05). While
there are studies in the literature reporting that
educational status does not affect knowledge score
of nurses significantly (21,26), there are also studies
indicatfing that those with high level of education has
significantly higher scores of knowledge (27,28).

The nurses, who had a tenure of 16 years and longer in
the profession, had higher aftitudes towards personal
sufficiency to prevent pressure ulcers and towards
the priority to prevent pressure ulcers than the other
groups. Those, who had a tenure of 6-15 years in the
profession, had higher attitudes towards the effect of
pressure ulcers, towards the personal responsibility to
prevent pressure ulcers, and towards the effectiveness
of prevention of pressure ulcer. While studies revealed
that duration of professional experience does not have
a significant effect on knowledge scores of nurses
about pressure ulcer prevention (18, 21,24,27,28), there
is also study nofifying that pressure ulcer prevention
knowledge level of nurses having a longer duration of
professional experience is significantly higher (27).

In the present study it was found that attitude of nurses,
who participated in the study and were working in
the surgical clinics, towards personal sufficiency to
prevent pressure ulcers was higher and the difference
between the groups was significant (p<0.05). Those
working in the internal medicine clinics, on the other
hand, had higher attitudes towards the priority to
prevent pressure ulcers, towards the effect of pressure
ulcers, and towards the personal responsibility to
prevent pressure ulcers. Studies conducted at different
units reported that experience of nurses to give care
to the patient with pressure ulcer ranged between
11.5% and 90% (22.29). In the study conducted with
nurses who worked in the surgical units at least for one
year (29), it was determined that most of the nurses

(90.7%) had experiences of providing care to patient
with pressure ulcer.

Conclusion

Aftitudes of the nurses, who partficipated in the study,
towards personal sufficiency to prevent pressure
ulcers, towards the priority to prevent pressure ulcers,
and towards the personal responsibility to prevent
pressure ulcers were found to be higher than average.
In addition to, the nurses with high school degree
were determined to have higher attitudes towards
the effect of pressure ulcers, towards the personal
responsibility to prevent pressure ulcers, and towards
the effectiveness of prevention of pressure ulcer.

It is recommended to organize in-service training
programs and symposiums infroducing pressure ulcer
and pressure ulcer risk diagnosis scales and presenting
planning and practices for interventions to prevent
pressure ulcers at certain intervals for nurses to enable
them to provide care within specified qualifications.
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The Efficacy of Preemptive Pregabalin Administration on Pre- and
Postoperative Anxiety and Postoperative Analgesia in Arthroscopic
Shoulder Surgery: A Prospective, Randomized Double-Blind, Placebo-
Controlled Clinical Study

Artroskopik Omuz Cerrahisinde Preemptif Pregabalin Yonetiminin
Postoperatif ve Postoperatif Anksiyete ve Postoperatif Analjezi Uzerine
Etkinligi: Prospektif, Randomize, Cift Kor, Plasebo Kontrollu Bir Klinik
Calisma
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ABSTRACT

Aim: Few studies have investigated pregabalin use as preemptive analgesia in the management
of acute pain and anxiety following arthroscopic shoulder surgery. We hypothesized that the
preemptive use of oral pregabalin might decrease pain and postoperative anxiety on arthroscopic
shoulder surgery pain during the initial 48 hours.

Department of Biostatistics, Selcuk Patients and methods: In this prospective, randomized, double-blind, placebo-controlled study, 65
University, Medical Faculty, Konya, eligible patients were randomly divided into two groups, the preemptive pregabalin 150 mg (group
Turkey P) and the confrol group (group C). The primary outcomes were pain levels measured both rest
and during active motion based on a visual analog scale (VAS). Secondary outcomes were the
level of anxiety (STAI-S and STAI-T), patient satisfaction, and complications.
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Introduction

Results: Group P showed lower pain (p < 0.001), lower opioid consumption (p < 0.001), longer time
to first requirement of analgesia (p < 0.001), and lower rescue analgesic dose (p < 0.001) than
the control group at postoperative 48 h follow-up. Also, group P showed less preoperative and
postoperative anxiety (p <0.001) and greater patient satisfaction (p <0.001) than group C. The rate
of postoperative adverse effects was similar between the groups (p > 0.05).

Conclusion: The preemptive use of oral pregabalin received 150 mg daily for 2 days before surgery
provided postoperative analgesia in both rest and active motion, and improved preoperative and
postoperative anxiety levels and greater patient satisfaction in patients undergoing arthroscopic
surgery.

Keywords: analgesia; anxiety; preemptive; pregabalin; orthopedic surgery
o1

Arka plan: Artroskopik omuz cerrahisini takiben akut agn ve anksiyete tedavisinde pregabalinin
preemptif analjezi olarak kullanimini arastiran az sayida calisma bulunmaktadir.

Amagc: Bu calismada, artroskopik omuz cerrahisinde oral pregabalinin preemptif kullaniminin
postoperatif ik 48 saat boyunca pre-postoperatif anksiyeteyi ve postoperatif agnyi azaltabilecegini
hipotezini kurduk.

Hastalar ve yéntemler: Bu prospektif, randomize, cift koér, plasebo kontrolli ¢alismada, 65 uygun
hasta rastgele iki gruba, preemptif pregabalin 150 mg (grup P) ve kontrol grubu (grup C) olarak
ayrildi. Birincil sonuglar, gérsel analog skalaya (VAS) dayall olarak hem dinlenme hem de aktif
hareket srasinda 8lcilen agn seviyeleriydi. Ikincil sonuclar anksiyete dizeyi (STAI-S ve STAIT), hasta
memnuniyeti ve komplikasyonlardi.

Bulgular: Grup P, kontrol grubuna gére daha dUstk agr (p < 0.001), daha az opioid tUketimi (p <
0.001), ilk analjeziihtiyacina kadar daha uzun sire (p <0.001) ve daha dUsUk kurtarma analjezik dozu
(p < 0.001) gbsterdi. Ayrnica grup P, grup C'ye gére daha az preoperatif ve postoperatif anksiyete
(p < 0.001) ve daha fazla hasta memnuniyeti (p < 0.001) gdsterdi. Postoperatif yan etkilerin orani
gruplar arasinda benzerdi (p > 0.05).

Sonug: Ameliyattan 2 gin énce ginde 150 mg oral pregabalinin preemptif kullanimi, arfroskopik
cerrahi geciren hastalarda hem istirahat hem de aktif harekette postoperatif analjezi sagladi ve
preoperatif ve postoperatif anksiyete dizeylerini iyilestirdi ve hasta memnuniyetini artirdi.

Anahtar Kelimeler: analjezi; anksiyete; preemptif; pregabalin; orfopedik cerrahi

Postoperative pain control after arthroscopic shoulder local anesthetic infiliration, regional nerve blocks,
surgery  optimizes postoperative  rehabilitation, patient-controlled analgesia (PCA) with infravenous
reduces anxiety, and canincrease patient satisfaction opioids, and oral nonsteroidal anti-inflammatory and
and postoperative healing by providing amnesia gabapentinoid drugs are available for postoperative
and sedation (1). In these patients, intra-articular pain management (2,3).

© 2022 Selcuk University School of Medicine 12
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Recently, gabapentinoids such as pregabalin have
also been shown to have potential in the treatment
of acute postoperative pain as part of multimodal
analgesia due to their possible opioid consumption-
reducing effects and prevention of post-surgical
chronic pain (2). Pregabalin is an anticonvulsant drug
that reduces calcium entry into the nerve terminals of
the central nerve and also reduces levels of substance
P, glutamate, and noradrenaline, all of which play
a major role in creating a feeling of pain. It is well
known that pregabalin reduces central sensitization
and hyperalgesia after fissue injury by inhibiting
calcium influx in voltage-gated calcium channels (3).
These theoretfical advantages have led fo clinical
frials confirming the analgesic effectiveness of oral
pregabalin for postoperative pain management in
various surgical procedures (4,5).

We hypothesized that the preemptive use of oral
pregabalin received 75 mg of twice daily for 2 days
before surgery might decrease total morphine
consumption and extend the time to the first
requirement for analgesia by reducing arthroscopic
shoulder surgery pain during the inifial 48 hours. The
secondary objectives were to assess postoperative
anxiety, patient satisfaction, and the adverse effects
associated with pregabalin.

Materials and methods
Ethical statement

This prospective, randomized, double-blind, placebo-
controlled, single-center study was conducted at
Selcuk University, Medical school, Department of
Anesthesiology and Reanimation between December
2019 and March 2021. This study was approved by the
Clinical Research Ethics Committee of Selcuk University
of School of Medicine (Ref No:25.07.2019.2019/12) and
registered on the Clinical Trials website (ClinicalTrials.
gov Identifier: NCT: 04675671). Written informed
consent was obtained from all participants.

Study design and population

Patients with  American Society of Anesthesiologists
physical status (ASA-PS) I-ll, aged 18-65 years, who
were scheduled for elective arthroscopic shoulder
surgery (Bankart or rotator cuff repair) under general
anesthesia were included in the study. Patients
with  major neurologic or psychiatric problems,
cardiovascular, metabolic, respiratory, renal disease or
coagulation abnormalities, body mass index (BMI) over
40 kg/m2, chronic alcohol and substance use, a history
of upper gastrointestinal bleeding or perforation, using
more than 5 mg/day of oral morphine or equivalent
opioids (more than 1 month), and patients who were
allergic to the drugs used in the study were excluded.

Study intervention and randomization

Two days before the scheduled surgery, all patients
were randomly assigned to the pregabalin group
(n=41) and the confrol group (n=41) by the first
anesthesiologist according fo a computerized
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randomization fable (https://www.randomizer.org).
All patients completed Spielberg’s State-Trait Anxiety
Inventory (STAI-T) and Spielberger’s State Anxiety Scale
(STAI-S) questionnaires on their own in the presence of
an anesthesiologist before preoperative administration
of pregabalin. The STAI-S test was completed again at
the postoperative 24th hour. The hospital pharmacy
prepared all medications in similar capsules, and all
study drugs were administered orally with sips of water
by a nurse who was not involved in other processes of
this study. Patients in the pregabalin group received 75
mg of pregabalin twice daily for 2 days before surgery.
The conftrol group received a placebo capsule at the
same point in time. The last doses were received one
hour before induction of anesthesia. To ensure the
double-blind design in this study, the randomization
status of the participants were not be disclosed to
the anesthesiologists collecting data, the orthopedic
surgeon and the nurse giving the drugs

No other sedatfive premedication was given to the
patients. Anesthesia was induced using propofol
2 mgkg-1 and remifentanil 0.5-1 pg.kg-1, and
tracheal intubation was facilitated with rocuronium
0.6 mg.kg-1. Anesthesia was maintained with a
continuous infusion of remifentanil 0.05-0.2 ug.kg-1.
min-1 and sevoflurane 2-2.5%. All surgeries were
performed by an experienced orthopedic surgeon. At
the end of the surgery, sevoflurane and remifentanil
were stopped and residual neuromuscular paralysis
was antagonized, and extubation was performed
when the patient had sufficient respiration. Age, sex,
BMI, the subtype of surgery, the time of surgery and
anesthesia were recorded.

After the surgery was completed, all patients were
fransferred to the recovery room. Postoperative
analgesia was standardized to morphine in patient-
confrolled analgesia (PCA; bolus T mg, lock-out 5 min,
limit 25 mg/4 h). In patients with visual analog scale
(VAS) values of less than 5, the PCA lock-out was
extended to 10 min. Participants did not routinely
receive  non-steroidal  anfi-inflammatory  drugs
(NSAIDs). However, they were given dexketoprofen
(Arveles, UFSA llag, Istanbul Turkey) as a rescue
analgesic during the first postoperative 48 hours in
the event of VAS values of 23. Physical therapy was
started 24 hours after surgery. Physical therapy sessions
were conducted by the same physiotherapist. Twenty
miligrams of IV metoclopramide was given only to
patients with nausea and vomiting.

Data collection and outcome

The pre-postoperative pain was measured and
evaluated using a VAS (0 = no pain to 10 = worst
pain). This parameter was measured from the pre-
postoperative pain on the first day until the second
postoperative day (in the post-anesthesia care unit
(PACU), 1, 3, 6, 12, 24, 36, and 48-hour intervals). VAS
values were measured at 24 and 48 hours during both
rest and active motion physical therapy because
the shoulder is not moved within the first 24 hours. In
addition, total morphine consumption, the time to
the first requirement for analgesia, patient satisfaction
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(Insufficient; 1, Safisfactory; 2, Good; 3, Excellent; 4)
and the number of rescue analgesias required were
recorded.

To measure anxiety levels, STAI-T and STAI-S
questionnaires were used (6). Both STAI-T and STAI-S
consist of 20 items with four-point Likert scales (Not
at all, Somewhat, Moderately, Very much). The
values obtained in each scale range between 20-80
points; 20-40 is defined as low-level anxiety, 41-60 as
moderate anxiety, and 61-80 high-level anxiety. The
Turkish form was validated by Le Compte and Oner (7)
and a validity-reliability study was guided. The internal
consistency and reliability of the Turkish form was
between 0.94 and 0.96 for the STAI-S and between
0.83 and 0.87 for the STAI-T the Kuder-Richardson
alpha reliability. In the present study, McDonald's w
coefficient was 0.942 for the STAI-S and McDonald’s w
coefficient was 0.888 for STAI-T scale.

The adverse effects of pregabalin including nausea,
sleepiness, headache, dizziness, and blurred vision
were also evaluated during the postoperative 48-hour
period.

Sample size

The primary outcome of the study was VAS scores
at 48 postoperative hours. In Ahn ef al.’s study (4),
the mean VAS score at 48 hours was 4.5 + 1.5 in the
control group and 3 * 1.7 in the pregabalin group.
Accordingly, we determined that 37 patients would
be required in each group to show this difference with
a 5% significance level and power of 95% using the
two-sided independent samples t-test. Allowing for a
10% drop-out rate during the study period, 41 patients
were enrolled in each group. Power analysis was
performed using the “pwr” package in R 3.6.0 (https://
www.r-project.org).

Statistical analysis

All statistical analysis was performed using the R
Version 3.6.0 software (www.r-project.org). The
Shapiro-Wilk test and Q-Q plots were used to check
the normality of the data, and Levene's test was used
to evaluate the homogeneity of variances of the
groups. The demographic and clinical characteristics
of the participants are demostraded using descriptive
staftistics. Numerical variables are expressed as mean
* standard deviation or median (IQR, interquartile
range: 25th percentiles - 75th percentiles), and
categorical variables are described as counts (n) and
percentages (%). The independent samples t-test,
Chi-square fest with Yates's continuity correction,
and exact test with Monte Carlo simulation when
expected counts in cells were greater than 20%, were
used to compare the study groups according fo the
demographic and clinical characteristics. The Mann-
Whitney U test was used to examine the difference of
the groups according to VAS scores, both preoperative
and postoperative. The exact test with Monte Carlo
simulation, Fisher's exact test, and Chi-square test with
Yates's continuity correction were used to determine
the association between groups and adverse effects.
The exact test with Monte Carlo simulation, the Mann-

Whitney U test and the independent samples t-tests
were used to examine the difference of the groups
according to the delivery and demand of drugs on
PCA, time of first analgesia, rescue analgesia, total
morphine consumption, pre and post-operative STAI-S
score, and preoperative STAI-T score. Moreover,
the paired-samples t-test was used to compare
preoperative STAI-S and postoperative STAI-SS. A
Wilcoxon test was conducted to determine whether
there was a statistically significant difference between
preoperative and postoperative STAI-S scores. All
graphs are presented with mean + standard deviation.
A p-value of less than .05 was considered statistically
significant.

Results

A total of 65 of 82 patients assigned for the study
were included in this study. Seventeen patients from
both groups (due to not meeting inclusion criteria,
declining to participate, data loss, and admission to
the intensive care unit) were excluded. The remaining
eligible patients are presented in the Consolidated
Reporting Standards (CONSORT) flowchart (Fig 1).
The demographic and clinical characteristics of the
patients are presented in Table 1. There were no
significant differences between the groups including
age, sex, BMI, ASA-PS, anesthesia, and surgical
duration and surgery type (p > 0.05).

Preoperative and postoperative pain was evaluated
using the VAS pain scale, shown in Figure 2. Although
the postoperative VAS pain scores in the PACU at
the 1st, 3rd, 6th, 12th, and 3éth hours were stafistically
significantly lower in group P than in group C (p <
0.001, p=0.001, p<0.001, p<0.001, p=0.002, and p <
0.001, respectively), there was no difference between
the groups in terms of the preoperative measurement
and postoperative measurement at 48 hours (p=0.118
and p = 0.306, respectively). However, there was a
difference between the groups’ VAS pain scores with
activity regarding the preoperative measurement and
the postoperative 24th, 36th, and 48th hours (p < 0.001,
p <0.001, p <0.001, and p = 0.003, respectively) (Fig 2).

The time to the first analgesia was significantly longer in
group P than in group C (240 (180-308.75) vs. 97.5 (70-
121.25) min; median (IQR); p < 0.001). Also, the rescue
analgesic dose was significantly lower in group P than
in group C (0 (O-1) vs. 2.5 (2-3); p < 0.001). The total
morphine consumption was significantly lower in group
P than in group C (12 (9.25-14) vs. 23 (14.25-30.75) mg;
median (IQR); p < 0.001). Patient satisfaction was
better in group P than in group C (3 (3-3.75) vs. 2 (2-3);
P <0.001) (Table 2).

The median preoperative STAI-Tscore in the pregabalin
group was no difference between the groups (41 (37 -
47) vs. 44 (38 — 50); median (IQR); p = 0.563). There was
no significant difference in the median preoperative
STAI-S score assessments in between group P and C
(46 (35.75—54) vs. 48 (42 - 54); median (IQR); p =0.176).
But, the median postoperative STAI-S score in group P
was significantly lower than in group C (40 (34-45) vs.
46.5 (42.5-51.75); median (IQR); p = 0.001) (Table 3).
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The group P showed significantly difference within the
groups in tferms of pre-postoperative STAI-S (p = 0.025)
, but the group C showed no significantly difference
within the groups in terms of pre postoperative STAI-S
(p =0.526) (Table 3).

Inthe postoperative period, the most common adverse
effects were dizziness and headache, which were seen
in both groups (p = 0.579 and p = 0.729, respectively).
In this study, although other adverse effects such as
pruritfus, nausea, and vomiting were mostly reported
among patients in group C, the difference was not
statistically significant. Other adverse effects were
sleepiness and blurred vision (Table 4)

Table 1. Demographic and clinical characteristics of the study groups

Parameters Pregabalin (n=32) Control (n=33)

Age (years) 45.37 £ 13.54 (18 - 65) 45.93+14.33 (18-65)  .875°
Gender (M/F) 24 (75.0) / 8 (25.0) 18 (54.5) / 15 (45.4) .104°
BMI (kg/m?) 26.87 +3.51 25.92+3.17 .270°
ASA-PS (I/1l) 19 (59.3) / 13 (40.6) 17 (51.5) / 16 (48.4) .604°

Anesthesia time

. 95.67 £11.35 (80 - 120)
(min.)

91.60+9.34 (75-110)  .167°

Surgical time

, 73+ 10.46 (54— 100) 71.5049.02 (55-90)  .401°
(min.)
Operationfype 1021/ 54 (81.2) 8 (24.2) /25 (75.7) 7940
(Bankard/RCR) : : : : .

M/F; Male/Female, BMI; Body Mass Index, ASA-PS; American Society
of Anesthesiologists physical status, RCR; Rotator Cuff Repair

Data were expressed as mean * standard deviation (range: min —
mayx), or counts (n) and percentages (%)

@ Independent samples t-test

b x? test with Yates continuity correction

Table 2. Postoperative Results

Parameters Pregabalin (n=32) Control (n=33)

Time of analgesia for the o
first time (min.) 240 (180-308.75)  97.5(70-121.25) <.001
Rescue analgesia dose 0(0-1) 2.5(2-3) <.001°
Total morphine °
consumption (mi) 12 (9.25 - 14) 23 (14.25-30.75) <.001
Patient Satisfaction 3(3-3.75) 2(2-3) <.001°

Data were expressed as median (IQR: 25th percentile — 75th percentile)
Bold values indicated that statistically significant difference between
groups.

a Mann-Whitney U test

Table 3. The pre-postoperative STAI-S and preoperative STAI-T score
assessments in the groups.

Parameters Pregabalin (n=32) Control (n=33) p-value'
Preoperative STAI-T 41 (37 - 47) 44 (38 - 50) .563
Preoperative STAI-S 46 (35.75 - 54) 48 (42 - 54) 176
Postoperative STAI-S 41 (34 - 45.25) 48 (45 - 52) .001
p-value? .025 526

Spielberg’s Trait Anxiety Inventory (STAI-T), Spielberger’s State Anxiety
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Scale (STAI-S)

Data were expressed as median (IQR: 25" percentile — 75" percentile)
Bold values indicated that statistically significant difference between
groups.

p-value' was calculated using Mann Whitney U test

p-value? was calculated using Wilcoxon test (Preoperative STAI-S vs.
postoperative STAI-S)

Table 4. Adverse events

Events Pregabalin (n=32) Control (n=33) p-valve
Nausea 0 (0) 1(3.3) .628¢
Sleepiness 3(9.3) 1(3.3) L6120
Headache 6(18.7) 4(13.3) .729¢
Dizziness 11 (34.3) 8 (26.7) .579¢
Blurred vision 3(9.3) 1(3.3) 6120

Data were described as numbers (n) and percentages (%)
@ Exact test with Monte-carlo simulation

° Fisher exact test

¢ x? test with Yates continuity correction

Discussion

This study was designed to evaluate the efficacy
of preemptive pregabalin administration in adult
patients undergoing arthroscopic shoulder surgery.
Significant beneficial effects of using oral pregabalin
received 150mg of daily for 2 days before surgery
on n both rest and active motion pain intensity and
anxiety were observed in the postoperative periods.
In addition, receiving pregabalin preoperatively the
time to first analgesia, the total morphine consumption,
rescue analgesia and patient satisfaction also showed
better results in the postoperative periods. Besides the
beneficial effects mentioned above, pregabalin was
not accompanied by an increase in adverse effects.

In addition to patfient perceptions of discomfort,
arthroscopic shoulder surgery is associated with
severe post-operative pain that hinders healing and
rehabilitation of the shoulder (8). The use of oral
pregabalin for postoperative pain in orthopedics
surgeries has led to clinical studies confirming its
analgesic efficacy. In a study by Ahn et al., a
preoperative dose of 150mgpregabalinwasbenefecial
in controlling pain intensity using a lower amount
of opioids over 48 hours after arthroscopic shoulder
surgery (4). Mishriky et al. shown that pregabalin was
provided better postoperative analgesia compared
with placebo at rest (5). Eskandar et al. demostrated
that the VAS scores of the pregabalin group were
significantly lower until postoperative 8 hours than in
a control group when 300 mg was administered at 12
hours and 1 hour before surgery (9). The authors noted
lower opioid consumptfion and higher safisfaction
scores in the pregabalin group. But, the pregabalin
group did not have a statistically significant increase in
dizziness. In a similar study by Bang et al., the VAS scores
up to the 12th hour postoperatively were significantly
lower in the group that received 300 mg of pregabalin
2 hours before the preoperative compared with the
placebo group. However, fentanyl consumption in
postoperative 24th hour was similar. Although there
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was no reduction in opioid use, the pregabalin group
reportedreduced respiratory distress, nausea, vomiting
and urinary retention compared with the control group
(10). There are also studies showing the effectiveness
of preemptive pregabalin on postoperative pain in
various laparoscopic abdominal operations (11-14). In

(B)
104 p<.001 -e- Pregabalin (n=32)
8 -+ - Control (n=33)
[
=
g 64
©
]
2 +
>
2_

Time

our study, a dose of 150 mg of pregabalin daily for 2
days was used, similar to the literature, and pain scores
at both rest and during activity were found to be lower
in the pregabalin group compared with the control
group for a long period, up to the postoperative 48th
hour.
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Although modern surgical techniques have developed
and become safer, it is known that most patients with
medium and large surgery experience preoperative
anxiety (15). The effectiveness of pregabalin against
general anxiety and its use as an adjuvant in the
multimodal treatment of postoperative analgesia has
led forecent research. Perioperative use of pregabalin
suggests that it may be a attenuates preoperative
anxiety, and reduces postoperative pain scores (16).
There are many studies in the literature regarding STAI
measurements of preoperative anxiety. Kindler et al.
found that the mean preoperative STAIl value was 39
(17). In the study of Kim et al., the mean STAI-S and
STAI-T scores were 43.8 and 42.7, respectively (18).
According fo Domar et al., the average preoperative
anxiety score was 45 on the STAI scale (19). In a
recent study of urology patients by Demirkol et al.,
the authors demonstrated a preoperative mean STAI
score of 39.16 + 0.42 (20). In other studies in Turkey,
mean preoperative STAl values ranged from 36 to 42.4
(21,22). In the present study, the mean preoperative
STAI-S value was 46 and the postoperative STAI-S
value was found as 40 in the group using preemptive
pregabalin. The literature provides insufficient studies
using pregabalin preoperatively for frait and state
anxiety in patfients undergoing a surgical procedure
that produces pre- and postoperative pain and
anxiety, such as arthroscopic shoulder surgery. In our
study, the postoperative STAI-S score was significantly
lower than in the control group. A total of 300 mg of
pregabalin administration for 2 days preoperatively
resulted in a significant decrease in anxiety levels.

STAI-S is the anxiety state that can change depending
on the stress of a particular moment, whereas STAI-T
reflects the personality tendency that affects the total
anxiety of the person (23). For this reason, both STAI
scales were used in our study, considering that the
personality disposition of the patients may also affect
their current anxiety.

Yucel et al. reported that the improved analgesia and
anxiolysis attributable to pregabalin contributed to
increased patient satisfaction (24).

In another study conducted by Myles et al. with 10811
patients, it was reported that moderate or severe
pain was associated with low patient satisfaction (25).
Dexter et al. reported that pain was associated with
low patient satisfaction (26). Patient satisfaction levels
in the pregabalin group in our study were found to be
superior to the control group.

Pregabalin adverse effects are dose-dependent and
usually temporary (27). We stated in our study that
the main complications were nausea and dizziness.
In addition, adverse effects such as headache,
sleepiness, and blurred vision were seen. Previous
study has been stated that pregabalin reduce
nausea-vomiting (5). However, the incidence of these
complications was similar between our groups and
was consistent with another previous study (28).

This study has some advantages. This is a prospective
randomized double-blind, plasebo-controlled clinical
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study, both pain levels and anxiety assessments were
performed and evaluated regularly within the first
48 hours postoperatively. However, this study has
some limitations. First, the study was part of a single-
center self-answer questionnaire. Secondly, the
sample size was small. Therefore, study results cannot
be generdlized to the general population. Thirdly,
preoperative side effects were not followed up in
patients receiving pregabalin. However, there were
no preoperative adverse effects that were severe
enough to cause exclusion from the study.Finally, the
pregabalin dose was used preoperatively, it was not
continued postoperatively.

Conclusion

In patients undergoing arthroscopic shoulder surgery,
use of oral pregabalin received 150 mg of daily for 2
days before surgery reduced postoperative pain both
at rest and with active movement. As a secondary
result, it has been shown to improve anxiety and
provide better patient safisfaction. Pregabalin may be
a useful addition to a multimodal postoperative pain
management strategy in selected patients.
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ABSTRACT

Objectives: Familial Mediterranean Fever (FMF) is a self-limiting autoinflammatory disease. In order
to better understand the prognosis of diseases, disease severity scores are used. The aim of this
study is to determine the effect of genetic mutations on disease severity scores in children with FMF.
Methods: Patients aged 0-18 years who were diagnosed with FMF according to Yalcinkaya-Ozen
diagnostic criteria and whose gene analysis was performed were evaluated retrospectively. Pras et
al's scoring system, Mor et al's scoring system and International severity score of FMF (ISSF) scoring
system were applied to all patients. Genotypes were compared according to disease severity
scores.

Results: When the patients were divided into 4 groups as Mé94V homozygous, heterozygous, Mé694V/
other allele combined heterozygous and other mutations, according to the score of Pras et al., the
frequency of mild disease tended to be less in the M694V homozygous group. When the patients
divided as homozygous Mé94V, heterozygous Mé94V, heterozygous E148Q, heterozygous Mé94V/
Mé80I combined mutations, according to the score of Pras et al., mild disease was found to be
less common in the homozygous M694V group. When patients were divided info homozygous and
heterozygous Mé94V (combined with other allele or single) groups, the disease was more severe in
the homozygous Mé694V group according fo the three scoring systems. In the concordance analysis
between scoring systems, while a good agreement was found between Mor et al.’s scoring system
and ISSF, the agreement with Pras et al.’s scoring system was weak

Conclusions: Based on the scoring system described by Pras et al., the rate of severe disease was
higher in patients with homozygous Mé94V allele, whereas the rate of mild disease was statistically
significantly higher in the heterozygous group (combined with other allele or single) compared with
homozygous group. From this, we can conclude that the M694V homozygous mutation causes
more severe disease than the M694V heterozygous mutation, and even more severe disease than
its combination with another pathogenic mutation, one of which is M694V.

Keywords: Familial Mediterranean Fever, genotype, disease severity scores, clinic, treatment
(o]

Amag: Ailevi Akdeniz Atesi (AAA) kendi kendini sinrrlayan otoinflamatuar bir hastaliktir.
Hastaliklarinprognozunu daha iyi anlamak igin ¢esitli klinik kriterlerin bir kombinasyonuna goére
puanlanan hastalik siddeti skorlar kullanilir. Bu ¢alismanin amaci, AAA’ll cocuklarda genetik
mutasyonlarin hastalik siddeti skorlarina etkisini belilemektir.

Gereg ve Yontemler: Yalcinkaya-Ozen tani kriterlerine gére AAA tanisi konan ve gen analizi yapilan
0-18 yas arasi hastalar retrospektif olarak degerlendirildi. TUm hastalara Pras ve arkadaslarinin
skorlama sistemi, Mor ve arkadaslarnin skorlama sistemi ve Uluslararasi AAA siddet skoru (ISSF)
skorlama sistemi uygulandi. Hastalar genetfik mutasyonlanna gére sinflandinlarak hastalik siddeti
skorlari karsilastinldi.

Bulgular: Hastalar Mé94V homozigot, heterozigot, Mé94V/diger alel birlesikheterozigot ve diger
mutasyonlar olarak 4 gruba ayrildiginda Pras ve arkadaslannin hastalik agirlik skoruna gére Mé694V
homozigot olanlarda hafif hastalik sikigr daha az bulunduHastalar en sik bulunan homozigot M694V,
heterozigot M694V, heterozigot E148Q ve birlesik heterozigot Mé94V/Mé80I mutasyonlar olarak
4 gruba ayrildiginda, Pras ve ark.'in skorlama sistemine gére homozigot M694V grubunda hafif
hastalik siklig daha az saptandi. Hastalar homozigot M694V grubu ve heterozigot M694V (diger
bir alelle birlesik ya da tek) grubu olarak ikiye ayrildiginda, U¢ skorlama sistemine gére homozigot
Mé694V grubunda hastalik daha siddetliydi. Skorlama sistemleri arasindaki uyum analizinde Mor ve
ark. ve ISSF skorlama sistemleri arasinda gU¢lU bir uyum saptanirken, Pras ve ark. skorlama sistemi ile
diger skorlar arasi uyum zayif bulundu.

Sonuglar:According to the scoring system defined by Pras et al., patients with homozygous Mé94V
allele had a higher rate of severe disease than all other groups. . Buradan Mé94V homozigot
mutasyonun, Mé94V heterozigot mutasyondan daha siddetli hastalik yaptidi ve hatta biri M694V
olmak Uzere diger bir patojenik mutasyon ile kombinasyonundan da daha siddetli hastalk yaptidi
sonucuna varabiliriz.

Anahtar Kelimeler: Ailevi Akdeniz Atesi, genotip, hastalik siddet skorlar, klinik, tedavi
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Introduction

Familial Mediterranean Fever (FMF) is a self-limiting
autoinflammatory disease characterized by
inflammation of the serosal surfaces and recurrent
episodes of fever along with abdominal pain,
arthralgia, arthritis, serositis, and erysipelas-like rash,
typically lasting 6-72 hours during attacks (1-3).
Although it is seen all over the world, its incidence
is higher in ethnic groups living in the Eastern
Mediterranean geography, especially Turks, Arabs,
Armenians and Jews, compared fo other countries.
Its prevalence in these geographies varies between
1 in 500- 1000 (1). The most serious complication of
the disease is amyloidosis, which can cause long-
term morbidity and mortality (4). The Mediterranean
fever (MEFV) gene is an autosomal gene that follows
the autosomal recessive mode of inheritance and is
present on the short arm of the sixteenth chromosome
(5). Although only five mutations were found in 85% of
the patients, 385 mutations were detected according
to the latest data from the Infevers welbsite (6, 7). The
most common mutations were Mé94V, M680I, Mé694l,
and V726A mutations in exon 10, which are believed
to be associated with disease severity.

The scoring systems described by Pras et al. (8) and
Mor et al. (9) and the International Severity Score of
Familial Mediterranean Fever (ISSF) (10) are the most
commonly used scoring systems to determine disease
severity in FMF. Thanks to these scoring systems, if is
possible to classify FMF patients according to disease
severity and to try to predict their prognosis. Various
demographic, clinical and laboratory findings are
used in scoring systems. The scoring systems used in
FMF are shown in Table 1.

To date, there are a limited number of studies
evaluating the relationship between disease severity
scores and gene mutations. For this purpose, we aimed
to examine the relationship between three different
disease severity scores and gene mutations in patients
followed up at our clinic.

Methods
Patients

Patients aged 0-18 years, who were diagnosed with
FMF and underwent gene analysis between 2017-2020
in the Pediatric Rheumatology outpatient clinic of
Selcuk University Faculty of Medicine, were included
in the study.According to the diagnostic criteria by
Yalcinkaya and Ozen, the presence of at least two
of the criteria among fever >38C° measured in the
axillary area, abdominal pain, chest pain, arthritis,
and a positive family history, lasting 6-72 hours in at
least three attacks, were considered sufficient for the
diagnosis (11). Patients whose genetic analysis was
not performed and patients who did not comply with
their follow-up and tfreatment were not included in the
study.

Demographic, clinical, genetic, and laboratory
characteristics of these patients were recorded
retrospectively from their records and the computer

information system. In light of this information, the
patients’ disease was scored according to the disease
severity scoring system by Pras et al. and Mor et al. as
well as the ISSF, and the disease severity was classified
as mild, moderate, and severe. FMF disease severity
scoring systems are summarized in Table 1.

Genetic Analysis of MEFV gene

DNA isolafion was performed from the peripheral
blood samples of the patients and 22 mutations
(M694V, Mé941, M680I, V722M, V726A, E148Q, R202Q,
R761H, P369S, A744S, E230K, K695R, L110P, U148Q,
F479L, R761U, Mé94 del, 1692 del, T6811, A408G, T267I,
and E167D) in the 2nd, 3rd, 5th and 10th exons of
the MEFV gene were analyzed by fragment analysis.
In cases where no mutations could be detected in
these, the whole gene sequencing technique, which
is an advanced genetic analysis technique, was used.
Gene analysis was performed from the mother and
father for the detfection of combined heterozygous
mutations..

The relationship between common genotypes and
alleles and disease severity scores were investigated.
Mutations were divided into four groups, as
homozygous, heterozygous, heterozygous combined,
and no mutation, for comparison and evaluated both
in terms of disease severity scores.

In addition, patients were divided into four groups
as homozygous Mé94V, heterozygous Mé94V,
heterozygous Mé94V/other allele combined, and other
mutations, and the groups were compared with each
other in terms of disease severity scores. Homozygous
Mé94V, heterozygous Mé694V, heterozygous E148Q,
and heterozygous M694V/Mé680I combined mutations,
which were the most common four genetic analysis
results in our study, were similarly compared in terms of
disease severity scores.

The study was approved by the local ethics committee
on June 17, 2020 with the decision number 2020/258.

Statistical Analysis

IBM SPSS version 21 and SDATA version 15.1 were used
for the statistical analyses. Descriptive statistics were
described as meantSD, minimum, and maximum.
Frequency analysis was performed for categorical
data. Chi-Square and Fisher’s Exact tests were used
to compare categorical variables. Categorical data,
which were found to be correlated in the Chi-Square
test, were subjected to Chi-Square Trend and Post hoc
analyses. Numerical data were evaluated using the
Mann-Whitney Utest. A value of p<0.05 was considered
statistically significant.

Results
Demographic and Clinical Characteristics

Of the patients included in the study, 149 (49.1%) were
female and 154 (50.8%) were male. The demographic
and clinical characteristics of the patients are
summarized in Table 2. The median age of the patients
was 10 years (min-max: 10 months-18 years). The
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median age at diagnosis was é years (min-max: 10
months-18 years). The median time from the onset of
the complaints fo the diagnosis was calculated as 2
years (min-max: 2 months-13 years). While the number
of patients diagnosed under the age of 10 was 220
(72.6%), the number of patients diagnosed over the
age of 10 was 83 (27.3%) (Table 2).

When the patients were evaluated in terms of clinical
features, abdominal pain was seen in 290 patients
(95.7%) and was the most common clinical feature.
This was followed by fever in 283 patients (93.3%),
joint pain in 164 patients (54.1%), fatigue in 80 patients
(26.4%). chest pain in 64 patients (21.1%), and arthritis
in 46 patients (15.2%) were followed. Detailed clinical
examination is given in Table 2.The diagnosis of the
patient with renal involvement was made by kidney
biopsy.

Genetic Characteristics

While mutations were detected in 271 (89.4%) of the
patients, no mutation was detected in 32 (10.6%)
patients. Heterozygous mutations were detected
in 136 (44.8%) patients, combined heterozygous

mutations in 76 (25%) and homozygous mutations in 59
(19.4%) patients.

Table 1: Disease Severity Scoring System in FMF

Pras et al. Disease Severity Scoring System

Mor et al. Disease Severity Scoring System

When the allele frequencies in the patients included
in the study were examined, in total, mutations were
detected in 359 alleles. The Mé94V allele was seen in
157 patients (43.7%) and was found to be the most
common allele. The second and third most common
alleles were M680I in 61 (16.9%) patients and V726A
in 49 (13.6%) patients, respectively. Other common
alleles included E148Q), R202Q..

When the mutations of the patients were examined,
the most common mutation was Mé94V heterozygous
mutation in 63 (23.2%) patients. This was followed by
Mé694V homozygous mutation detected in 43 patients
(15.8%). E148Q heterozygous mutation detected
in 27 patients (9.96%) was the third most common
genotype. Mé694V/Mé80I was detected in 25patients
(8.85%), and it was determined as the 4th most
common genotype. Other common genotypes were
V726A heterozygous mutation, Mé80I heterozygous
mutations. E148Q homozygous, V726A homozygous,
and various combined heterozygous mutations were
rare genotypes. The mutation frequencies of the
patients in our study are shown in Table 3.

Association of Genotype with Disease Severity Scores

We observed that 47 patients belonged to the
mild disease group, 198 patients belonged to the

ISSF (International Severity Scoring System for Familial
Mediterranean Fever)

Parameter Feature Score Criteria Criteria Score
>31 0 1. Chronic sequela (including amyloidosis, 1
21-31 1 growth retardation, anaemia, splenomegaly)
p 1.1 site in a single attack (In af least 25% of
Age of onset (year) 11-20 2 the attacks) i ) .
610 3 2. Organ dysfunction (nephrotic range proteinu- 1
ria, FMF related)
<6 4
<1 1
Number of attacks per month 1-2 2 2. 22 sites in the course of the disease 3. Organ failure (heart, renal, etc, FMF related) 1
>2 3
4. A. Frequency of attacks (average number of
Acute 2 1
. 3.22 mg/day colchicine to achieve attacks between 1 and 2 per month)
remission
B 3 B. Frequency of attacks (average number of 2
attacks >2 per month)
5. Increased acute-phase reactants (any of
" . C-reactive protein, serum amyloid A, eryth-
Erysipelas-Like erythema 2 ?H:%if:;!‘c e s CIUTITg il Couse @i rocyte sedimentation rate, fibrinogen) during 1
the attack-free period, 22 weeks after the last
attack (at least two times 1 months apart)
6. Involvement of more than two sites during an
L 5. 22 Erysipelas-like erythema attacks during  individual acute attack (pericarditis, pleuritis,
Amyloidosis & . P = e 1
the courseof the disease peritonitis, synovitis, ELE, testis involvement,
myalgia, and so on)
1 1
15 2 7. More than two different types of attack
- . during the course of the disease (isolated fever,
Gt Pesees (meieisy 2 3 & AgR @i eIl yEels pericarditis, pleuritis, peritonitis, synovitis, ELE, v
festis involvement, myalgia, and so on)
> 4

**2mg/day unresponsive
3-5 points were classified as mild disease, 6-9 points as moderate

disease, and >10 as severe disease. as mild disease.

21

23 points was considered as severe disease,
2 points as moderate disease, and <1 points

8. Duration of attacks (more than 72 hin at least
three attacks in a year)

9. Exertional leg pain (pain following prolonged
standings and/or exercising, excluding other 1
causes)

Severe disease 26, intermediate disease 3-5, mild disease
<2. *Criterion 4a/4b can give 0 or 1 or 2 points altogether
according fo the definition.
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Table 2: Clinical and Demographic Features of The Patients with
Familial Mediterranean Fever

Variables Median Min-Max
Age (Year) 8 0.83-18
Age of Diagnosis (Year) 7 0.83-18
Time to Diagnosis 2 0.2-13
Attack Duration(Day) 3 0.25-10
Attack Frequency (Week) 4 1-72
Gender n=303 %
Female 149 49.1
Male 154 50.8
Clinical Features n=303
Abdominal Pain 290 95.7
Continuous 262 86.5
Colic 28 9.2
Fever 283 93.4
37 C°%-38 C° 29 9.6
>38 C° 254 83.8
Joint Pain 164 54.1
Fatique 80 26.4
Chest Pain 64 21.1
Arthritis 46 15.2
Ankle 29 9.6
Knee 15 &
Other Joints 8 2.6
Nausea-Vomiting 35 11.6
Constipation 27 8.9
Diarrhea 20 6.6
Headache 14 4.6
Myalgia 11 8Y6
Unrest 1 3.6
Erysipelas-like rash 8 2.6

moderate disease group, and 58 patients belonged
to the severe disease group according o the scoring
system described by Pras et al. Further, we observed
that 199 patients belonged to the mild disease group,
43 patients belonged to the moderate disease group,
and 61 patients belonged to the severe disease group
according to the scoring system described by Mor et al.
Additionally, we observed that 176 patients belonged
to the mild disease group, 106 patients belonged
to the moderate disease group, and 21 patients
belonged to the severe disease group according to
the ISSF scoring system. Patients with homozygous,
heterozygous, heterozygous combined, and no
mutations were evaluated according to disease
severity scores (Pras et al., Mor et al., and ISSF), and
no difference was found between the genotypes in
terms of disease severity according to all three scoring

Table 3: Mutation Frequency of Patients

Mutation n (%)
Mé694V heterozygous 63 (23.2)
Mé694V homozygous 43 (15.8)
E148Q heterozygous 27 (9.96)
M694V-M680I compound heterozygous 25 (9.22)
V726A heterozygous 18 (6.64)
Mé80I heterozygous 14 (5.16)
Mé694V-V726A compound heterozygous 11 (4.05)
Mé680I-V726A compound heterozygous 10 (3.69)
R202Q heterozygous 8 (2.95)
Mé680lI homozygous 7 (2.58)
M694V-E148Q compound heterozygous 5 (1.84)
R202Q homozygous 4 (1.47)
V726A-E148Q compound heterozygous 4 (1.47)
E148Q homozygous 3(1.10)
M694V-R202Q compound heterozygous 3(1.10)
M694V-M6801-R202Q compound heterozygous 2 (0.73)
V726A homozygous 2 (0.73)
V726A-R202Q compound heterozygous 2 (0.73)
M694V-U148Q compound heterozygous 2 (0.73)
M680I-E148Q compound heterozygous 2 (0.73)
Other* 16 (5.90)
Total 271 (100)
*Rare mutations, one each.(A744S heterozygous, E148Q-P369S

compound hererozygous, R202Q-R761H

compound heterozygous, Mé80I-R202Q compound heterozygous,
Mé694V-R761U compound heterozygous,

V722M heterozygous, R761U heterozygous, M694V-L110P compound
heterozygous, Mé694l heterozygous,

P369S heterozygous, M694V-E230K compound heterozygous, E230K
heterozygous, R202Q- A744S compound

heterozygous, V726A-Mé94l compound heterozygous, Mé94V-R202Q-
E148Q compound heterozygous, Mé80I-

R761H compound heterozygous)

systems (p=0.571, p=0.630, and p=0.546, respectively).
The evaluation of genotypes according to disease
severity scores is shown in Table 4.

When patfients were grouped as homozygous Mé94V,
heterozygous Mé94V, heterozygous M694V/other
allele and other mutations, a statistical difference was
found between the groups in terms of disease severity
scores according to Pras et al. (p=0.017). According fo
the score of Pras et al., the frequency of mild disease
tended to be less in the Mé94V homozygous group.
However, no statistically significant difference was
found between the groups according to Mor et al.
and ISSF (p=0.608, 0.336, respectively) (Table 4).

When the patfients with homozygous Mé94V,
heterozygous Mé94V, heterozygous E148Q, and
heterozygous Mé694V/M680I combined mutations,

which were the most common mutations in our study,
were compared in terms of disease severity scores
according to the scoring system described by Pras et
al., a significant difference was observed between
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the groups, and mild disease was found to be less
common in the homozygous Mé%94V group (p=0.037).
However, there was no difference between them
in ferms of disease severity accoring to the scoring
system described by Mor et al. and the ISSF (Table 4).

When the group with heterozygous Mé94V and
the groups with heterozygous Mé80I, heterozygous
V726A, heterozygous E148Q, and heterozygous R202Q
mutations, which were other common mutations,
were compared, no difference was found between
the mild-moderate and severe groups in terms of
disease severity according fo the three scoring systems
(p=0.609, p=0.697, and p=0.519, respectively).

When the homozygous Mé94V group and the group
with heterozygous Mé94V (combined with other allele
or single) mutation were compared in terms of disease
severity, a significant correlation was found indicating
that the disease was more severe in the homozygous
Mé94V group based on the three scoring systems
(p=0.001, p=0.024, and p=0.050, respectively) (Table
5). When the direction of the correlation in the scores
according to the scoring system described by Pras et
al. was examined, it was observed that there were
more patients with severe disease than those with mild
disease in the group with homozygous mutations, and
the heterozygous group tended to have more patients
with severe disease than those with mild disease. With
post hoc analysis, according fo Pras et al.’s scoring
system, those with mild disease were significantly
higher in the heterozygous group compared to the
homozygous group (z=2.5, X2=6.25, p= 0.04), while
those with severe disease were significantly higher in
the homozygous group than those with mild disease.
(z=-2.5, X2= 6.25, p=0.04). In the scoring system
described by Mor et al., the group with homozygous
mutation had a tendency to have severe disease,
whereas there was a tendency to have mild disease
in the group with heterozygous mutation. In post hoc
analysis, the p value was found to be 0.07 in both
directions (z=-2.3, X2= 5.9, z=2.3, X2= 5.9, respectively).
It was not statistically significant. According to the
ISSF classification, mild disease was found to be more
common in patients with heterozygous mutation but
this was noft statistically significant according to p<0.05.

When patients with and without the Mé94V allele
were evaluated in terms of the disease severity scores
according to the scoring systems described by Pras
et al. and Mor et al. and the ISSF, no difference was
found between the groups in ferms of disease severity
(p=0.453, p=0.657, and 0.336, respectively).

When we grouped and compared the disease
severity scores of heterozygous mutations of the
common alleles M694V, M680I, V726A, and E148Q as
mild-moderate and severe, no difference was found
between the groups according to all three disease

severity scoring systems (p=0.766, p=0.939, and
p=0.964, respectively).
In addition, when we classified the Mé80l and

V726A mutations, which were the second and third
most common mutatfions, infto homozygous and
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heterozygous mutations and compared them based
on mild-moderate and severe in ferms of disease
severity scores, no significant difference was found
between the groups in terms of disease severity.
When the patients with and without the Mé80I allele
and the patients with and without the V726A dallele
were compared in ferms of disease severity scores, no
significant difference was found between the groups.

Similarly, in terms of E148Q and R202Q, which were
other common mutations, no difference was found
between the groups having homozygous and
heterozygous mutations according to all three scoring
systems when grouped based on the severity of the
disease as mild-moderate and severe. There was no
difference in disease severity between patients with
and without the E148Q dallele. When the presence
and absence of the R202Q allele and disease severity
scores were compared, no significant correlation was
found.

Although there was no homozygous mutation among
other mutations, including Mé694l, R761H, A744S,
E130K, P369S, R761U, and V722M, when patients with
heterozygous mutations and those without mutations
were compared, no difference was found in terms
of disease severity according to the three disease
severity scoring systems. When the internal consistency
of the scoring systems were evaluated with the SDATA
statistical program Kappa analysis, a weak agreement
was detected among Pras et al. SS and Mor et al. SS
with kappa value of 0.357, agreement value of 80.12%,
p<0.01. A weak agreement was found between Pras
et al. SS and ISSF with a kappa value of 0.297, an
agreement value of 81.85%, and p<0.01. However,
a strong (good) agreement was found between the
Mor et al. SS and ISSF, with a kappa value of 0.661, an
agreeement value of 91.17%, and a p<0.01..

DISCUSSION

Due to the developments in the field of molecular
genetics, we have been able to gain more knowledge
regarding the FMF, which we assumed to have known
about for a long fime. In fact, genetic examination
was added to the EURO Fever/PRINTO diagnostic
criteria defined in 2019 for this disease, which was
being diagnosed based on clinical criteria only, and
the importance of genetic examination was revealed.
Many mutations in the MEFV gene that cause FMF
have been identified with recent studies on molecular
genetics (12).

In the last 20 years, disease severity scores have been
developed to determine the severity, prognosis and
effective freatment of many diseases, including FMF.
In FMF, the disease severity score, which was first
developed by Pras et alin 1997, was used for adult
patients (8). In 2005, Mor et al. has been developed
to a new scoring system to correct missing conditions
such as lack of cause and effect relationship between
severity markers and disease severity in Pras disease
severity score. (9). Finally, in 2012, the international
group of FMF experts developed the ISSF criteria. These
criteria are suitable for use in children and adults in
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Table 4: Evaluation of Genotypes According to Disease Severity Scores

Heterozygous n:136

Homozygous n:59

Compound heterozy- No Mutation n:32

(%) (%) gous n:76 (%) (%) P
Mild 25 (18.4) 3(5.1) 12 (15.8) 7 (21.9)
Pras
et al.SS Moderate 88 (64.7) 37 (62.7) 50 (65.8) 23 (71.9) 0.571
Severe 23 (16.9) 19 (32.2) 14 (18.4) 2 (6.3)
Mild 94 (69.1) 30 (50.8) 50 (65.8) 25 (78.1)
Mor Moderate 18 (13.2) 11 (18.6) 9(11.8) 5(15.6) 0.63
et al. §S
Severe 24 (17.6) 18 (30.5) 17 (22.4) 2 (6.3)
Mild 82 (60.3) 26 (44.1) 47 (61.8) 21 (65.6)
ISSF Moderate 47 (34.6) 24 (40.7) 24 (31.6) 11 (34.4) 0.546
Severe 7 (5.1) 9(15.3) 5 (6.6) 0 (0)
M694V/Other Com-
M694V Heterozygous M694v gResess pound heterozygous Other Mutations n: 110
. n: 43 X
n: 63 (%) (%) n: 52 (%)
(%)
Mild 12 (19) 1(2.3) 8 (16) 9 (8.1)
Pras
et al. Ss Moderate 42 (66.6) 27 (62.8) 35 (67.3) 68 (61.8) 0017
Severe 9(14.2) 15 (34.9) 9(17.3) 33 (30)
Mild 45 (71.9) 23 (53.5) 33 (63.4) 72 (65.5)
Mor Moderate 9 (14.1) 8 (18.4) 7 (13.4) 14 (12.7) 0.608
et al. SS .
Severe 9 (14.1) 12 (27.9) 12(23.0) 24 (21.8)
Mild 40 (64.1) 20 (46.5) 31 (59.6) 62 (56.4)
ISSE Moderate 20 (31.3) 16 (37.2) 17 (32.6) 41 (37.3) 0.336
Severe 3(4.7) 7 (16.3) 4 (7.69) 7 (6.4)
M694V/M680I Com-
M694V FBiEreEens M694V Homozygous E148Q Heterozygous n:27 pound Heterozygous
n:63 . :
n:43 (%) (%) n:25
(%) (%)
Mild 12 (19) 1(2.3) 5(18.5) 5(20.0)
Pras
etal. SS Moderate  42(66.6) 27 (62.8) 17 (63.0) 15 (60.0) 0.037
Severe 9(15.3) 15 (34.9) 5(18.5) 5(20.0)
Mild 45 (71.9) 23 (53.5) 18 (66.7) 15 (60.0)
Mor Moderate 9 (14.1) 8 (18.6) 5(18.5) 5(20.0) 0.466
et al. SS g
Severe 9 (14.1) 12 (27.9) 4(14.8) 5(20.0)
Mild 40 (64.1) 20 (46.5) 17 (63.0) 14 (56.0)
ISSE Moderate 20 (31.3) 16 (37.2) 9 (33.3) 9 (36.0) 0.220
Severe 3(4.7) 7 (16.2) 1(3.7) 2 (8.8)

both clinical practice and drug frials (10).

Disease severity scores are now used in many diseases
fo evaluate disease severity more objectively. In
previous studies, it was found that the disease severity
scores showed more severe disease in the group
carrying the homozygous Mé94V mutation (13-15).

However, in a study from Turkey, it was observed that
carrying the Mé94V mutation in one allele or two
alleles did not change the severity of the disease
(16). In another study, no difference was observed
in ferms of disease severity scores between common
mutations (Mé694V, V726A, and Mé80l) and rare
mutations (A744S, P369S, Ké695R, R761H, and F479L)
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Table 5: Evaluation of Mé94V Homozygous and Heterozygous Mutations
According to Patient Weight Scores

Mé&94v M694V Heterozygous
Homozygous (combined with other allele P
orsingle) n=115
n=43 (%) (%)
Pras et al. $S
Mild 1(2.3) 20 (17.3)
Moderate 27 (62.7) 77 (66.9) 0.004
Severe 15 (34.8) 18 (15.6)
Mor et al. S
Mild 23 (53.5) 79 (68.6)
Moderate 8(18.4) 14 (12.1) 0.024
Severe 18 (27.9) 22 (19.1)
ISSF
Mild 20 (46.5) 72 (62.6)
Moderate 16 (37.2) 36 (31.3) 0.050
Severe 7 (16.2) 7 (6.0)

(17). In a study that only aimed to evaluate the
association of E148Q mutation with disease severity
and evaluated homozygous Mé94V mutation with
homozygous E148Q, heterozygous E148Q and
heterozygous E148Q/Exon 10 combined mutations
according to the scoring system described by Pras et
al., it was observed that the disease had a more severe
course in patients with homozygous M694V mutation
(18). In the present study, according to the scoring
system described by Pras et al., a correlation was
found between homozygous Mé94V, heterozygous
Mé694V, heterozygous Mé94V/other combined, and
other genotypes, indicating that the rate of mild
disease was lower in the Mé694V homozygous group.
Similarly, a relationship was found in terms of disease
severity in the comparison of the four most common
genotypes: homozygous Mé694V, heterozygous Mé694V,
heterozygous E148Q, and heterozygous Mé94V/Mé80I
combined. In addition, when only homozygous Mé94V
and heterozygous Mé94V groups were compared in
pairs, the rate of severe disease tended to be higherin
the homozygous group according to all three scoring
systems. However, this was not statistically significant
according to the scoring system described by Mor et
al. and the ISSF. Based on the scoring system described
by Pras et al., the rate of severe disease was higher
in patients with homozygous Mé94V allele, whereas
the rate of mild disease was stafistically significantly
higher in the heterozygous group compared with
homozygous group. In light of all of these findings,
we can say that the homozygous Mé694V mutation
is associated with a more severe disease than other
mutations that are common in the population.
However, a sound comparison of homozygous M694V
and other homozygous mutations could not be made
as the incidence of homozygous mutation of other
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alleles (V726A, E148Q, and Mé80I) is very low in the
population.

Although ISSF scoring was found to be the most
appropriate scoring system for children in a recent
study conducted in our country, we observed that
other scoring systems are used more widely when the
literature is examined. (18, 19, 20, 21). In our study,
unlike other studies, 3 disease severity scores were
used and in fact, the compatibility of these disease
severity scores with each other was tried to be seen.
According to our study, the results in the scoring
system of Pras et al. were different from the scoring
system of ISSF and Mor et al. As a matter of fact, in the
concordance analysis between scoring systems, while
a good agreement was found between Mor et al.’s
scoring system and ISSF, the agreement with Pras et
al.’'s scoring system was weak.

Therefore, although patients with FMF were evaluated
across a wide range in terms of genetic, and disease
severity scores, the most important limitation of the
study was the inability to perform statistical analysis
due to the low number of patients for some genotypes.

We believe that further studies are warranted with large
samples, mulfiple centers and even multiple ethnic
groups for evaluating the relationship between clinical
presentation and genotype and their relationship with
disease severity scores in order to better understand
FMF. Additionally, this will cid in the understanding of
the effects of genetic mutations that have recently
been added to the diagnostic criteria on clinical
presentation and disease severity.
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ABSTRACT

Aim: This study aimed to evaluate the effectiveness of ulfrasound-guided transversus abdominis
plane (TAP) block in patients diagnosed with chronic pain after undergoing lower abdominal
surgery.

Methods: Patients who were admitted to the pain medicine clinic between January 1, 2016, and
January 1, 2020, and underwent TAP block with the diagnosis of chronic pain after undergoing
lower abdominal surgery were retrospectively analyzed. The visual analog scale (VAS) score was
measured before the procedure and at the 1-month and 3-month follow-ups.

Results: The proportion of patients with a reductionin VAS scores of >50% after TAP block application
was 50% at the 1-month follow-up and 72.5% at the 3-month follow-up. The changes in the VAS
score was found to be statistically significant (p < 0.05).

Conclusion: Although ultrasound-guided TAP block seems to be an effective freatment method for
chronic pain after lower abdominal surgery, further studies and clinical trials investigating different
types of surgeries and including a larger number of patients are warranted.

Keywords: Chronic postoperative pain, abdominal wall, Pain Management, Nerve block
(o)4

Amag: Calismamizda alt abdominal cerrahi sonrasi gelisen kronik agn tanisi konulan hastalarda
ultrason rehberliginde transversus abdominis plan  blogunun etkinliginin  degerlendiriimesi
amagclanmistir.

Metod: 1 Ocak 2016-1 Ocak 2020 tarihleri arasinda agrn polikliinigine basvuran ve alt abdominal
cerrahi sonrasi kronik agri tanisi ile TAP blok uygulanan hastalar geriye déndk

olarak incelendi. Hastalarin islem &ncesi, islem sonrasi 1.ay ve 3. Ay VizUel analog skala (VAS)
degerleri karsilastinidi.

Bulgular: TAP blok uygulamasi sonrasi VAS skorlarinda >%50 azalma olan hastalarin orani 1 aylik
takipte %50 ve 3 aylk takipte %72,5 idi. VAS skorlarnindaki degisiklikler istatistiksel olarak anlamli
bulundu (p < 0.05).

Sonug: Ulfrason rehberliginde TAP blok alt abdominal cerrahi sonrasi kronik agnda efektif bir tedavi
ydntemi gibi gérinmekle beraber, farkl ameliyat tUrlerinde ve daha fazla hastanin yer aldidi ileri
calismalar ve klinik denemelerin yapilmasi gerekmektedir.

Anahtar Kelimeler: kronik postoperatif agr, abdominal duvar, agn tedavisi

Abdominal surgery is one of the most frequently
performed surgeries worldwide. Laparotomy and
laparoscopic approaches are commonly used in
this surgery (1). The most common reasons for visits to
the hospital in patients with chronic pain syndrome
after abdominal surgery are persistent pain in the
abdomen, genital and perineal regions (2).While most
abdominal surgeries are performed with excellent
outcomes and minimal morbidity, a small proportion
of patients experience postoperative discomfort and
pain, thereby limiting their activity and productivity,
increasing healthcare utilization, and reducing
their quality of life due to their individual and social
outcomes. Complete clinical recovery without
complications is important for patients, and pain

caused by surgical procedures remains an important
clinical problem that severely affects postoperative
rehabilitation.

Persistent postoperative pain is defined by the
International Association for the Study of Pain as
clinical discomfort lasting >3 months postoperatively
without other causes of pain, such as chronic infection
or pain from a chronic condition prior to surgery (3).
The incidence of postoperative acute or chronic pain
varies according fo individuals and procedures. In a
study that evaluated persistent pain lasting 12 months
postoperatively, the incidence of moderate-to- severe
postoperative pain in patients was 11.8%, the incidence
of severe pain (numerical rating scale 26) was 2.2%, and
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the incidence of neuropathic pain was 35.4%-57.1%
(4).In the literature, the incidence rates reported in
studies are classified according fo the presence of
preoperative pain or the severity of postoperative
pain (Table 1).

Table 1. Incidence of Persistent Postsurgical Pain according to Surgical
Procedure (3)

Cesarean section 15.4%
Cholecystectomy 3 to 56%
Hernia repair 5 fo 35%
Hysterectomy 5 to 32%

Various mechanisms for the etiology of postoperative
chronic pain have been proposed. The most widely
accepted mechanism is the activation of high-
threshold peripheral sensory neurons or neuropathic
pain caused by inflammation or direct nerve injury at
or near the surgical site. Neuroplastic changes in the
peripheral and cenfral nervous systems in response
fo acute postoperative pain have been suggested
fo play an important role in the development of
postoperative chronic pain syndrome (5). Treatment
protocols generally include oral or topical nonsteroidal
anfi-inflammatory drugs (NSAIDs), antidepressants,
and anticonvulsant drugs. However, interventional
minimally invasive procedures (nerve block and
neurolysis) and revision surgery may be required in
patients in whom adequate pain reduction cannot
be achieved with conventional drug therapy. Nerve
blocks are considered among the treatment options
for postoperative pain because of their reproducibility
(6.7).

Anatomically, the spinal nerves from 17 to T11 run
along the neurovascular plane that passes between
the internal oblique and transverse abdominis
in the anterior abdominal wall and is called the
fransversus abdominis plane (TAP). L1 (ilioinguinal and
iliohypogastric) and T12 (subcostal nerve) also pass
in the same plane (8). TAP block was first reported by
Rafi et al., who described the traditional blind spot
technique using Petit’'s lumbar triangle in 2001 (?). The
increased prevalence of ulirasound guidance has
enabled physicians performing TAP block to identify
the appropriate tissue plane and perform the block
with greater accuracy under direct visualization.

In this article, we discuss the effectiveness of TAP
block applied using ultrasound guidance for patients
diagnosed with chronic pain after undergoing lower
abdominal surgery.

Methods

This study was performed with the approval of the Non
Interventional Clinical Research Ethical Committee of
the local ethics committee (reference number: i5-330-
21). In this single-center study, the medical records of
patients who applied to our clinic between January
1, 2016 and January 1, 2020 with the diagnosis of

postoperative chronic pain and underwent TAP block
were reviewed refrospectively. In this refrospective
study, we reviewed the charts of 40 chronic abdominal
pain patients treated TAP blocks after other forms of
pain management had failed.

In our clinic, TAP block is performed with the lateral
approach under the guidance of USG. After providing
the necessary antiseptic conditions in the supine
position, the linear probe is placed at the midpoint of
the distance between the costal border and the iliac
crest. The idealimage is obtained by moving the probe
cephally or caudally. The needle is placed in the same
plane with the ultrasound probe (in-plane technique)
(10). As the needle tip passes through the muscle
layers and fascias, a fascial click is experienced as in
the blind fechnique, and the needle fip is advanced in
a confrolled manner under ultrasound guidance. After
the second clickis experienced (afterpassing the fascia
of the internal oblique muscle), a 0.5-1 ml test dose is
applied to determine the localization of the needle
tip. Subsequently, the localization site is confirmed and
aspirated at frequent intervals, and the injectable is
administered into the neurofacial plane. In patients
with obesity, it may not always be easy to distinguish
the three muscle layers from each other because
of the large amount of cutaneous-subcutaneous
adipose tissue. In this case, it is important to keep in
mind that the internal oblique muscle is considered as
the thickest and the fransversus abdominis muscle as
the thinnest (11).

The study included patients in whom chronic
abdominal wall pain persisted for at least 3 months
affer lower abdominal surgery, those who did not
achieve benefits despite receiving medical treatment
(NSAIDs, anficonvulsants, or antiepileptic  drugs),
those without organic pathologies (such as infection
or hematoma) to explain the cause of pain, and
those who underwent TAP block and were followed
up for at least 3 months postoperatively. Patients
who underwent tap block but were missing in their
subsequent records were excluded from the study.

In our clinic, the pain levels of patients after TAP
block are questioned once a month for 1-3 months,
either by inviting them to the hospital or by calling
them. Patients’ data, including age, sex, body mass
index (BMI), pain localization, and previous surgery,
were recorded. Visual analog scale (VAS) score was
recorded aft the first admission as well as at the first and
third months postoperatively, and the changes were
compared using statistical analysis.

Statistical analysis

Statistical analysis was performed using SPSS 11.5
software for Windows. Descriptive statistics, including
mean, standard deviation, median, and minimum-
maximum values of numerical variables, were used.
Statistical significance was accepted at a p-value of
<0.05. frequency and percentage values were used for
categorical variables. Variances in VAS score before
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and after procedure was analyzed using Friedman'’s
two-way test.

Results

TAP block was applied in a fotal of 56 patients upon
their admission to the pain medicine department,
accordingto theretfrospective analysis. Sixteen of these
patients were excluded because of the inaccessibility
of their follow-up records. Of the 40 patients included
in this study, 37,5% (15 patients) were female and
62,5% (25 patients) were male. The patients’ mean
age was 48.4 (20-78) years, mean height was 169.5 cm
(minimum, 153 cm; maximum, 183 cm), mean weight
was 74.8 kg (minimum, 52 kg; maximum, 105 kg), and
mean BMI was 25.2 (minimum, 18.8; maximum, 43.7).

Table 2 shows the patients’ data, including age,
sex, height, BMI, and demographic characteristics.
Information regarding the surgical procedures of the
patients is shown in Table 3.

Table 2. Patients’ Data Before Interventional Procedure

meantsd min.-max.
Age (years) 49.4+18.3 20-78
Height (cm) 169.5% 6.6 153-183
Weight (kg) 748+11.8 52-105
B M |
odyMassindex 5 orag 18.8-43.7

(BMI)

Table 4. Pain Localization of The Patients

Pain localization Number of patients  Percent (%)
Bilateral |

ilateral lower 3 75
quadrant
Right lower quadrant 7 17.5
Right inguinal region 12 30
Left lower quadrant 7 17.5
Left inguinal region 1 27.5
Total 40 100

Table 5. VAS score change

N=40 meanzsd p
Before th

etore e 6.9+0.8
procedure
Post-procedure
1 month 3.8+0.7 p=0.000
3 months 3.4+1.1 p=0.000

sd:standard deviation <004

Table 6. Drug usage information of the patients before and
after the procedure

Post-procedure drug use

Total b
orarnumoer information (3th month

Pre-procedure drug

sd:standard deviation; min: minimum value;max: maximum value

Table 3. Surgical Indication of The Patients Before Interventional
Procedure

Operation Number of patients  Percent (%)
Appendectomy 8 7.5
Laparoscopic left 4 10
hemicolectomy

Laparoscopic

ectopic pregnancy 2 5
termination

L .

opgroscopm y 3 75
ovarian cyst excision

Laparoscopic total 1 25
hysterectomy ’
Total abdominal

hysterectomy- 2 15
bilateral

Right i inal herni

ig -|ngumo ernia 9 295
repair

Lefti inal herni

e @gumo ernia 9 25
repair

Cesarean section 8 7.5
Robotic 4 10
prostatectomy

Total 40 100
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of patients use information N

5 Gabapentin 800 mg Gabapentin 800 mg
p.o. (98h) p.o. (98h)
Gabapentin 800 mg Gabapentin 300 mg
p.o. (a8h) p.o. (a8h)

7 Gabapentin 800 mg )
p.o. (q8h)

10 Amitriptyline 25 mg Amitriptyline 25 mg p.o.

p.o. (q.d.) (a.d.)
p.o. per os, mg-milligram, g8h- every eight hours, g.d.- once
a day.

Table 7. Opioid use information of patients before and after
the procedure

NUROET Persentage
of

Drug afients  ©f fotal
P patients (%)
(n)

Number of patients using opioids
21 52,5

before the procedure

Number of patients who did not use

. 19 47,5

opioids before the procedure

Post-procedure opioid use (3th month

after the procedure)

Using - -

stop using 21 52,5
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Table 8. NSAID use information of patients before and after the

procedure

Number of Persentage
Drug atients (n) offotal

P patients (%)
Number of patients using NSAID

32 80

before the procedure
Number of patients who did not use 8 20
NSAID before the procedure
Post-procedure NSAID use (3th month
after the procedure)
Using 10 25
stop using 22 55

The pain localization of the patients was in the lower
abdomen and was usually unilateral (Table 4). TAP
block was applied bilaterally in 3 patients, on the right
side in 19 patients, and on the left side in 18 patients
under the ulfrasound guidance.

A total of 8 mg of dexamethasone and 18 ml of 2%
prilocaine mixture were injected into the patients
who underwent unilateral TAP block. Patients who
underwent bilateral TAP block were injected with a
mixture of 8 mg of dexamethasone and 19 ml of 2%
prilocaine on each side.

While the mean VAS score before the procedure
was 6.9, the VAS scores 1 month and 3 months after
the procedure were 3.8 and 3.4, respectively. The
changes in the VAS score were found to be statistically
significant (p< 0.05) (Table 5).

No complications (local anesthetic toxicity, liver,
spleen, kidney laceration, and femoral nerve damage)
were recorded in any of the patients. At the 3-month
follow-up, it was determined that 5 of the 20 patients
who used gabapentin 800 mg three times a day
before the procedure confinued the drug at the same
dose, whereas 8 patients used gabapentin 300 mg
three times a day and seven patients did not use the
drug (Table 6). It was determined that 10 patients used
the same dose of amitriptyline before and after the
procedure. Since our study patients used opioid and
non-steroidal anti-inflammatory drugs from different
groups, these drugs could not be standardized by us
(Table 7 and 8). None of the patients were using opioid
drugs atf the 3- month follow-up.

Discussion

In our study, the proportion of patients with areduction
in VAS score of >50% was 50% at 1- month follow-
up and 72.5% at the 3-month follow-up. This study
indicated that administering TAP block to patients with
chronic pain after lower abdominal surgery without
causing any complications or side effects.

Persistent postoperative pain is one of the most
common complications of surgery and is a severe
social problem. Chronic abdominal pain, which can
persist for months after initial onset, can be particularly

difficult to manage. Treatment options include
anticonvulsants, antidepressants, topical medications
such as lidocaine gel, multidisciplinary rehabilitation
programs, complementary medicine, and opioids
in the presence of severe pain. Depending on the
location of pain in patients experiencing chronic pain
resistant to medical therapy, a nerve block in the
relevant innervation area may be feasible. A mixture
of local anesthetics and glucocorticoids is commonly
used. Nerve blocks can stop the transmission of pain
signals, inhibit neuroinflammation, and promote the
recovery of neural functions (12).

In the literature, TAP block is mostly focused on as an
anesthetic method in abdominal surgeries. TAP block
can be used in surgical procedures involving the
lower abdominal region, such as cesarean section
(13). hernia repair (14,15), appendectomy (16), and
abdominal hysterectomy (17). In a meta-analysis of
studies investigating postoperative pain management
after cesarean section in which 524 patients in nine
studies were evaluated, although the benefits of TAP
block were not clearly proven in cases where it was
applied after spinal anesthesia using opioids, it was
emphasized that TAP block significantly contributed
to postoperative pain conftrol if applied after spinal
anesthesia without intrathecal opioids (18). However,
these studies show the efficacy of TAP block in
postoperative acute pain.

Recent studies have shown that TAP block can be
effective for the tfreatment of chronic abdominal wall
pain. In a recently published study, TAP block was
applied to 30 patients with chronic abdominal pain
andimprovement wasreportedin 79.5% of the patients
(19). They reported that a significant decrease in the
use of gabapentin was reported after the procedure
compared to the pre-procedure and suggesting
potential effectiveness in pain management.

TAP blocks have potential for both diagnostic and
therapeutic use for chronic pain, particularly as they
are related to chronic postoperative pain (20). For
patients with chronic pain after abdominal surgery,
it may be difficult to determine whether the pain is
visceral or somatosensory. Pain relief following TAP
block may help confirm the somatosensory origin of
the symptoms (i.e., whether they are related to the
superficial tissues or parietal peritoneum). Pain relief
following TAP block is either due to a "*hydrodissection”
effect or the effect of a corticosteroid or local
anesthetic agent. The duration of action of the agents
selected for injection in our study was shorter than 3
months. Additional research is needed to assess this
issue.

Although the complication rate after tap block is
low, case reports about frightening complications
such as local anesthetic toxicity, liver, spleen, kidney
laceration, and femoral nerve damage are available
in the literature (21,22). Performing the tap block under
ultrasound guidance will reduce the complication
rate. In our study, no complications were recorded.
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Limitation

The main limitation of this study is the retrospective
design and small number of patients. Since it is a
retrospective study, the use of drugs by the patients
could not be limited.

Conclusion

In our study, ultrasound guided TAP block was
successfully applied in the management of chronic
postoperatfive pain after lower abdominal surgery.
Post-procedure pain levels of the patients decreased
and their quality of life increased. The drug doses used
decreased, and some patients did not need analgesic
drugs after the procedure. Ulfrasound-guided TAP
block appears to be safe and effective, provided that
the practicing experts have adequate training in the
techniques to be employed. Effective management
of chronic postoperative pain not only reduces the
discomfort caused by pain but also improves patients’
quality of life and physical activity.
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Infroduction

Puberty is the period in which reproductive functions cqpacity occur

ABSTRACT

Objective: To determinate COVID-19 pandemic process effect on the increase of Precocious
Puberty and Premature Thelarche

Materials and Methods: Total 60 girls, younger than 8 years old, who complaint with breast
development. Medical history and physical examination findings, bone age, free T4, TSH, FSH, LH,
estradiol levels of patients were recorded in their first visits. According to LHRH test results patients
were divided to subgroups such as PT and CPP. Differences in the use of technological tools were
recorded before and during the pandemic

Results: Higher Body Mass Index (BMI) (P=0.033), bone age (P<0.001) basal LH (P<0.001), basal FSH
(P<0.001), basal estradiol (P<0.001) in cases with central puberty precocious level was detected.
There was no difference between the two groups in ferms of age and weight. Compared to the pre-
pandemic period, there was a significant increase in the use of technological tools (smartphone,
computer, television) in both groups. In cases with PT, it was 2.54 +0.65 hours/day before the
pandemic and 6.22+1.25 hours/day during the pandemic (p<0.001), in cases with Spp it was 2.7
+0.46 hours/day before the pandemic, 7.36+1.36 hours/day during the pandemic (p<0.001). The
main reason for using technological tools was school lessons (4.6 + 1.2 hours/day in cases with Pt,
5+1.2 hours/day in cases with Spp p =0.393).

Conclusion: In our study, it was observed that there was a significant increase in the use of
tfechnological devices and puberty symptoms started at a younger age in both groups after
the pandemic. It was thought that environmental factors such as weight and increased use of
electronic devices friggered the onset of puberty and the rate of progression.

Keywords: Precocious Puberty, Coronavirus, Pandemics

(o)

Amag: Bu ¢calismada amag; COVID-19 pandemi sirecinin santralpuberte prekoks (SPP) ve prematur
telars (PT) sikh@inin artis ve iliskisini arastirmaktir.

Gereg ve Yontem: Cocuk Endokrinoloji poliklinigine basvuran 60 kiz hasta ¢calismaya dahil edildi.
Hastalannilk basvuruanamnez ve fizik muayene bulgularn, kemik yasi, serbest T4, TSH, folikUlstimUle
edicihormon (FSH), l0teinize edicihormon (LH), estradiol (E2), dUzeyleri kaydedildi. Gerekli olgularda
yapilmis olan luteinize edici hormon releasing hormon (LH-RH) testi sonucuna goére PT ve SPP olarak
ayridi.Pandemi dncesi ve sirasinda teknolojik araglarin kullanimindaki farkliliklar kayit edildi.
Bulgular: Santral puberte prekokslu olgularda daha yiksek vicut kitle indeksi (VKi) (P=0.034), kemik
yasi (p<0.001), bazal LH (P<0.001), bazal FSH(P<0.001), bazal estradiol (P<0.001) dUzeyi tespit edildi.
Yas ve kilo bakimindan her iki grup arasinda farklilik yoktu. Her iki grupta da pandemi éncesine gére
kiyaslandigindateknolojik araglann (akill telefon, bilgisayar, televizyon)kullaniminda belirgin arti
vardi. Prematur telarsi olan olgularda pandemi éncesinde 2,54 +0,65 saat/gin pandemi sirasinda
6,22+1,25 saat/ gUn idi (p<0,001).SPP’li olgularda pandemi dncesinde 2,7 0,46 saat/gin pandemi
sirasinda 7,36+1,36 saat/gun idi (p<0,001). Teknolojik araclarn kullaniminin ana sebebi okul dersleri
idi (PT olan olgularda 4,6 + 1,2 saat/gUn, SPP’ li olgularda 5£1,2 saat/gin p=0,393).

Sonug: Calismamizda her iki grubumuzda da pandemi sonrasinda teknolojik alet kullaniminda
belirgin artis oldugu goérildU.Ayrica santral puberte prekoks baslangic yasinin erkene kaydigini
saptandi.Kilo,elekronik aletlerin kullanimin artisi gibi cevresel faktérlerin ergenlik baslangicini ve
ilerleyis hizini tetikledigini dUsUnUIdU.

Anahtar Sézciikler: Puberte Prekoks, KoronavirUs,Pandemik

during this period (2). Breast

and sexual maturity are acquired in the transition from  gevelopment in girls at 8 years, pubic hair at 8.5 years,

childhood to adulthood (1). The first sign of puberty menarche at 9 years, and pubic hair growth at 9 years
is often breast development in girls. Acceleration boys is defined as precocious puberty.
in somatic growth, development in internal and

external genital organs,

formation of secondary Eqry puberty is examined in 3 groups as central,

sex characteristics, and acquisition of reproductive
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peripheral precocious puberty, and benign variant
puberty. Central precocious puberty occurs as a result
of early maturation of the Hypothalomo-Pituitary-
Gonadal (HPG) axis.

The mechanism of action of the neuroendocrine and
genetic factors providing pubertal development
is still not known. Previous epidemiological studies
showed that stress, metabolic rate, bone maturation,
and environmental factors are effective in pubertal
development as well as ethnic and genetic factors.
Nutrition, chronic diseases, frequent infections,
migration, environmental pollution, insecticides,
anfiandrogens, and exposure to estrogen-like
endocrine disruptors can be counted among the
environmental factors that affect puberty (3). It was
shown in most previous studies that the timing of
puberty is affected largely by genetic factors, and it is
considered that the timing of puberty is determined by
genes at arate of 50-80% (4).

Other signs of sexual maturation in  premature
Thelarche girls are growth spurt and isolated breast
development without acceleration in bone age.

The Coronavirus Disease, named “COVID-19"”, which
emerged in December 2019 in the city of Wuhan,
China, was reported to the World Health Organization
on December 31, 2019. The Coronavirus is considered
to be the most important healthcare issue of the
21st Century because it has had serious effects on
almost every age group. Based on the understanding
that the Coronavirus is contagious, social isolation
and quarantine measures increased gradually (5).
Social isolation paved the way for the emergence
of various psychological disorders in individuals (6). It
is already known that children spend more fime with
digital media and technological tools than previous
generations today (7). The fact that children have to
spend most of their time at home causes them to spend
more fime with technological tools. The use of the
internet, fechnology, and playing digital games rates
increased in individuals who stayed at home for a long
time with social isolation and quarantine measures (8).
The purpose of the present study was to investigate
the increase and relationship of the frequency of SPP
and PT in the COVID-19 pandemic process.

Materials and Methods

The findings of the 60 female patients between
the ages of 2 and 8 who applied to the Pediatric
Endocrinology Clinic with the complaint of the onset
of puberty findings were evaluated. The study was
approved by Baskent University, Medical and Health
Sciences Research Board (Project No: E-94603339-
604.01.02-69825) and was supported by Baskent
University Research Fund.

The study was conducted by examining the file

records of the patients who applied between
November 2020 and June 2021 retrospectively. The

33

duration of the children’s use of tfechnological tools in
the pre- and post-pandemic periods was recorded.
Anthropometric measurements were made in the
morning on an empty stomach and with shoes and
top clothes of the child were on. Bodyweight was
recorded as “kg” and height as "cm”. Bodyweight
and height Standard Deviation Score (SDS) values
were calculated (9, 10). Body Mass Index (BMI) was
calculated with the formula BMI=Body Weight (kg) /
Height (m)2 (11). The pubertal staging was performed
according to Marshall and Tanner Method (12). The
levels of follicle-stimulating hormone, LH, and E2 were
recorded. LH-RH stimulation test results were used to
differentiate between central prepubertal precocious
and PT. Bone age was evaluated according to
the Greulich-Pyle Method (13). Pituitary Magnetic
Resonance (MR) imaging data of the patients with
central precocious puberty were used.

Precocious Puberty: Breast development that initiated
before the age of 8 accompanied by one or more
of the symptoms (menstruation, pubic hair, bone
age more than 2SDS ahead of the calendar age),
increased gonadotropin (LH, FSH), and/or sex steroid
(estradiol in females) levels was defined as the LH-
dominant response to the LH-RH test.

Premature Thelarche: It was defined as the
development of the breast with pubic hair and axillary
hair without acceleration in bone age or growth, and
FSH dominant response in the LH-RH test.

Statistical Evaluation

The SPSS 25.0 program was used for statistical analyses.
A descriptive analysis was made for the parameters
in the study. The categorical variables were shown
as frequency and percentage, and the continuous
variableswere expressed asmean*standard deviation.
Whether the data showed normal distribution or not
was evaluated with the Kolmogorov-Smirnov Test.
The T-Test was used for the group comparisons of the
normally distributed continuous variables, the Mann-
Whitney Test was used for group comparisons of the
non-normally distributed variables, and the Pearson
Correlation Test was used to calculate the correlation
coefficients. Stafistical significance level was taken as
p <0.05.

Resulis

The characteristics of the cases are presented in
Table 1. PT was detected in 76.6% (n=46) and SPP in
23.4% (n=14) of the Study Group. In the pituitary MRI
examination of the 14 cases that had early puberty, a
Pineal cyst was detected in 1 patient, 1 had Rathke-
cleft cyst, and microadenoma was detected in 1
patient. Two of the 23 patients who underwent the LH-
RH test were diagnosed as SPP.

Elevated BMI (P=0.034), bone age (p<0.001), height
SDS (p=0.050), basal LH (P<0.001), basal FSH(P<0.001),
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and basal estradiol (P<0.001) levels were found in the
study. No differences were detected between the two
groups in terms of age and weight.

When compared to the pre-pandemic period,
significant increases were detected in the use of
technological tools (smartphones, computers,
televisions) in both groups. In cases with premature
Thelarche, it was 2.54 +0.65 hours/day before the
pandemic and 6.22+1.25 hours/day during the
pandemic (p<0.000). In cases with SPP, it was 2.7 +0.46
hours/day before the pandemic and 7.36x1.36 hours/
day during the pandemic (p<0.000). The main reason
for using fechnological tools was school lessons (4.6 +
1.2 hours/day in cases with PT, 5+1.2 hours/day in cases
with SPP, p=0.393).

A positive correlation was detected between the use
of electronic devices, bone age, and body weight in
the study group (Table 2).

Table 1: General characteristics of the study group

Puberty p
Age 6.52+0.83 0.246
Weight (kg) 0.499
Weight SDS 1.54+1.15 1.57#0.85 0.531
Height (cm) 127+8.5 13111 0.202
Height SDS 1.21£1.1 1.44+1.64  0.050
Body Mass Index (kg/m?) 18.72+3.4 19.4£1.02 0.034
BMI-SDS 1.1£1.07 1.4+0.4 0.080
Bone age (years) 8.02+1.24 9.7x1.4 <0.001
LH. IU/L 0.07£0.05 1.5%1.4 <0.001
FSH. IU/L 1.4+0.88 4.4+2.2 <0.001
Estradiol (pmol/L) 11.4527.2  22.6x17.9  <0.001
Post-pandemic exposure to 6204125 7364136  <0.00]

technological devices (hours)

Pre-pandemic exposure to

2.54+0.65 2.72+0.46
tfechnological devices (hours)

0.286

SDS: Standard Deviation Score, FSH: Follicle -Stimulating Hormone, LH:
Luteinizing Hormone

Table 2: The correlation between electronic device use, body weight,
and bone age

P r
Body weight 0.053 0.254
Bone age 0.001 0.495

Discussion

Puberty is a process representing the neuroendocrine
changes occurring in the fransition from childhood
to adulthood and the accompanying changes in
somatic and sexual functions. Although the onset of

puberty is already well known, the fiming of puberty
varies. Genetic and environmental factors also play
roles in its timing (14).

True puberty occurs with the activation of the HPG
axis. Early activation of the axis is called SPP (15). All
of our cases that were diagnosed with precocious
puberty were SPP.

Advanced bone age and acceleration in growth are
observed in the development of early puberty (16).
In the present study, bone age, BMI, and height SDS
were found to be higher in patients with SPP, similar to
the literature data (16, 17).

The COVID-19 outbreak was classified by the World
Health Organization as an “international public health
emergency” on January 30, 2020, and was then
declared a "“global epidemic (i.e. pandemic)” on
March 11, 2020. After the increasing number of cases in
the entire world, the first COVID-19 case was detected
in Turkey on March 11, 2020 (8). Social isolation and
quarantine measures increased gradually with the
understanding that the Coronavirus is infectious
(5). The COVID-19 pandemic will inevitably have
socioeconomic and psychological effects.

Recent studies examining various effects of the
pandemic have gained momentum. It was found
that 30.9% of adults and children were at high risk for
Post-Traumatic Stress Disorders during the pandemic
process (17). Again, a survey study that examined
the prevalence of behavioral problems in school-
age children during quarantine in the pandemic
showed that children had positive social behaviors
(10.3%), distress (8.2%), behavioral problems (7.0%),
peer problems (6.6%), Attention Deficit - Hyperactivity
Disorder (6.3%), and emotional problems (18). It is
already known that children spend more time with
digital media and technological tools than previous
generations today. The fact that children have to
spend most of their time at home causes them fo
spend more time with digital tools. The rates of using
the internet, technology, and playing digital games
increased in individuals who stayed at home for a
long time because of social isolation and quarantine
measures. In a recent study, the duration of students
playing digital games was examined, and it was found
that this fime increased at significant levels during the
pandemic when compared to the pre-pandemic
period, and students played digital games on the
phone the most (8).

In the present study, significant increases were
detectedinthe use of technologicaltools (smartphone,
computer, television) when compared to the pre-
pandemic period. It was also remarkable that the
mean age of our cases that had SPP was low and the
cases were idiopathic. Stress, metabolic rate, bone
maturation, and environmental factors play major
roles in pubertal development as well as ethnic and
genetic factors. Weight gain in the pandemic period
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and increased exposure to digital tools may pose a
risk factor for precocious puberty and premature
Thelarche. A positive correlation was found in the study
between the use of electronic devices and bone age
and body weight.

As a conclusion, it was found in the present study
that children spent more time with digital fools during
the pandemic period when compared to the pre-
pandemic period, and puberty symptoms started at a
younger age. We think that long periods of inactivity in
front of the screen may cause weight gain and early
puberty. Opportunities must be initiated for children to
spend sufficient time in the open air and meet their
physical movement needs. Families, children, and
teachers must be made aware of this issue. Attention
must be drawn to activities that can keep children
away from the screen, and they must not be allowed
to be alone with the screen for a long fime.

The present study is one of the rare studies that
examine the relations between the COVID-19
pandemic process and SPP and PT in Turkish children.
For this reason, studies that will address this issue with
more cases and additional findings are still needed.
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ABSTRACT

Objective: To evaluate the effect of biofim layer on polyp formation in nasal polyposis by
comparing the amount of biofilm layer on polyp fissue and the normal mucosa.

Materials and Methods: This study is a prospective study. 14 patients who underwent functional
endoscopic sinus surgery (FESS) for nasal polyposis were evaluated. Patients were had no history
of previous FESS. Tissue samples were obtained from lower turbinate (Group 1 n:14) and from nasal
polyp (Group 2, n:14) of the same nasal cavity. Biofilm presence was identified using scanning
electron microscopic (SEM) morphological findings. In biofim positive samples, the presence of
biofilm in less than 25% of the surface area was classified as (+), between 25-50% as (++) , and over
50% as (+++).

Results: In Group 2, with SEM imaging, (+++) biofilm presence was detected in 9 patients and (++)
biofilm was detected in 5 patients. In Group 1, no biofilm was detected 8 patients, while; (+++), (++),
and (+) biofilm presence was detected in 1, 2, and 3 patients respectively. Significant difference
was found between group 1 and group 2 with respect to the amount of biofilm according to SEM
(p =0.000).

Conclusion: In samples, statistically significant difference was found between polyp tissue and
normal mucosa in terms of the amount of biofilm. However, further studies with larger patient series
are required in order to reach a definitive conclusion on the effect of biofilm on pathogenesis of
polyp.

Keywords: Biofilm; Nasal Polyp; Microscopy, Elecfron, Scanning
(o]

Amag: Polip dokusu ve normal mukoza Uzerindeki biyofim tabakasi miktarni karsilastirarak nazal
polipoziste biyofilm tabakasinin polip olusumuna etkisini degerlendirmek amaglanmaktadir.
Materyal ve Metod: Bu calisma, prospektif bir calisma olup nazal polipozis nedeniyle fonksiyonel
endoskopik sinUs cerrahisi (FESS) uygulanan 14 hasta degerlendirildi. Hastalar, daha 6nce
endoskopik sinUs cerrahisi gecgirmemis hastalardan olusmaktaydi. Doku &rnekleri, ayni nazal
kaviteden alt konkadan (Grup 1, n:14) ve nazal polip dokusundan (Grup 2, n:14) alindi. Biyofim
varligl, Scanning elektron mikroskobu (SEM) morfolojik bulgular kullanilarak tanimlandi. Biyofilm
porzitif drneklerde, gérintllenen yUzey alaninin %25'inden az sahada biyofilm varlidr (+), %25-50
arasl (++) ve %50'den fazla sahada biyofilm varligr (+++) olarak sinifilandinidi.

Bulgular: Grup 2'de SEM gérUntlUlemede 9 hastada (+++) biyofim mevcudiyeti saptanirken 5
hastada (++) biyofilm tespit edildi. Grup 1'de ise 8 hastada biyofilm saptanmazken 1 hastada (+++),
2 hastada (++) ve 3 hastada (+) biyofim varligr saptandi. SEM bulgulanna gére biyofilm miktan
agisindan grup 1 ve grup 2 arasinda anlamli fark bulundu (p=0.000).

Sonug: Orneklerde, polip dokusu ile normal mukoza arasinda biyofilm miktan acisindan istatistiksel
olarak anlaml fark bulundu. Bununla birlikte, biyofimin polip patogenezine etkisi konusunda kesin
bir sonuca varmak igin daha genis hasta serileri ile yapilacak ¢alismalara intiyag vardir.

Anahtar kelimeler: Biyofilm; Nazal Polip; Scanning-Electron Mikroskopi

Biofilm, is the structure produced by micororganisms and characterized by mucosal inflammation and
which attach to a surface and form a polymeric enlarge towards lumen in nasal cavity. They have

gelatinous layer (1).

Biofim may develop in vivo a pedunculated, gelatinous structure with smooth

or in vitro on inorganic surfaces and can protect surface. The etiology of nasal polyps are multifactorial
micrororganism from osmotic stress, phage remnants, and although various factors such as infection, allergy,

foxic components and antibiotics.

Cells with this immunological factors, metabolic and hereditary

structure are more resistant to antimicrobial agents diseases and autonomic dysfunction hasbeenreported,
than planktonic cells and have barriers preventing etiology is still controversial.

contact with anfimicrobial agents or decreasing
susceptibility fo them (2). Nasal polyps are benign
with  multifactorial

mucosal  protrusions

There are many studies in the literature establishing

causes That there is biofim layer on nasal polyp tissue, which
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regresses with freatment (3-5). Although these studies
indicate that biofilm layer influences nasal polyposis
treatment, the role of biofilm in the etiopathogenesis
of nasal polyps still remains to be elucidated.

Therefore the aim of the present study was to evaluate
the effect of biofilm layer on the development of polyp
in patients with nasal polyposis by comparing the
amount of biofim on polyp tissue with that on adjacent
normal mucosal tissue in the same nasal cavity and
hence excluding other additional factors which may
lead to biofilm formation.

Materials and Methods

The present study is a prospective study carried out
with the approval of local ethics committee (13.11.
2019, No.111) and informed consent of patients.

Subjects

14 patients (4F,10M) who underwent endocopic sinus
surgery between 2019-2020 for nasal polyposis were
evaluated. Detailed history was elicited and physical
examination andradiologicalinvestigation was carried
out. All patients had history of nasal steroid agent and
anfibiotherapy use. None had undergone endoscopic
sinus surgery previously. Tissue samples at the size of
3x3mm were obtained during operation from nasal
polyp fissue (group 2,study group) and normal inferior
turbinate (group 1, confrol grup) of the same nasal
cavity. Patients with immune supression, fungal sinusitis,
and ciliary disorders such as granulomatous disease
and cystic fibrosis were excluded from the study.

In Group 1 and Group 2 patients, biofilm was identified
by using SEM morphological findings. The presence
and amount of biofilm was compared between two
groups.

Scanning Electron Microscopic (SEM) evaluation

For scanning electron microscopy, tissue samples
were fixed with 2.5% glutaraldehyde (pH 7.2, sodium
phosphate buffer) after they were rinsed three times
in sodium phosphate buffer, dehydrated with from
50 to 100% alcohol series. After the dehydration, the
samples were dried with hexamethyldisilazane (HMDS).
Finally, they were mounted on aluminium SEM stubs.
The stubs were covered with gold by using a sputter
coater (Polaron SC 502) and samples were examined
and photographed with a JEOL JSM 6060 LV SEM to
determine biofilm presence in 10 kV.

Biofilm presence wasidentified using SEM morphological
findings such as 3-dimensional structure, variation in
the dimension of microorganisms embedded in polyp
matrix, and residue of multiple layers of tissue and
microorganism. 3x3mm size samples from nasal cavity
were examined. With this examination, the presence of
biofilm was evaluated and in biofilm positive samples,
similar to previous studies, (6,7) the presence of biofim
in less than 25% of surface area was classified as (+),
between %25-50 as (++) and over %50 as (+++).

Statistical Evaluation

The stafistical analysis of the data obtained was
carried out with SPSS Statistics program. As categorical
variables were used, descriptive statistics were
expressed with frequancy and percentage and in two
by two comparisons chi-square test was used. p<0.05
value was considered significant for all results.
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Results

14 patients who have undergone endoscopic sinus
surgery were evaluated in the present study. There
were 4 female and 10 male patients. Mean age of
the patients was 46,62 (34-66). In SEM examination; in
Grup 2, biofilm presence was detected at the degree
of (+++) (Figure 1a-d) in 9 patients and at the degree
of (++) in 5 patients (Table 1). In Group 1, no biofilm
was detected in 8 patients, (figure 2a-d), 1 patient
had (+++), 2 patients had (++), and 3 patients had
(+) biofilm presence (Table 1). Significant difference
was found between Group 1 and Group 2 in terms of
amount of biofilm detected with SEM (p =0.000) (Table

1).
Table 1: Biofilms levels detected in nasal polyps and inferior turbinates

SEM grading of biofilm formation

None + ++ +++ [
Tissue sample
Polyp
(n=14) 0 0 5 9

n=
0,000

Turbinate

8 3 2 1

(n=14)

*p value shows the results of Chi square test

Figure 2. A-D: Absence of biofilm on SEM in the mucosa of the inferior
turbinate.
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Discussion

Biofim may protect microorganisms from osteomic
stress, phage residues, toxic compounds and
antibiotics. They hence defend bacteria as well as
leading to the enhancement of damage in host by
producing endotoxins and other virulance factors.
Many studies have demonstrated the presence of
biofilm in at least %65 of human bacterial infections
(8-11).

Biofims can be detected in the majority of patients
with chronic rhinosinusitis (12,13). Sanclement et al.
(12) determined the presence of bi ofilm in 24 out
of 30 affected individuals and in 0 out of 4 confrols
subjects. Galli et al. (13) have reported that there may
be marked destruction of the ciliated epithelium in
the biofim development. The presence of biofim on
the mucosa of chronic rhinosinusitis patients can be a
cause for the persistent tissue inflammation as well as
antibiotic resistance and antimicrobial therapy failures
(14). Recent research has revealed that the presence
of the bacterial biofilms may predispose patients to
worse outcomes after sinus surgery (15).

In addition, chronic sinusitis is most likely a manifestation
of the interaction of several host and environmental
factors with various microorganisms. Some studies
have demonstrated that epigenetic influences could
induce a disease’s development (16).

The presence of biofilm on nasal polyp tissue was
demonstrated in many studies (3-5) nevertheless,
etiology of nasal polyposis and the role of biofim
tissue still remains to be elucidated. Zernotti et al. (3)
determined the presence of biofilm in 9 of 12 patients
who underwent operation for nasal polyposis and
established that biofilms give rise to tissue hyperplasia
by increasing nasal mucosa damage and the number
of inflammatory cells. In many studies, it has been
proposed that biofim fissue may set the stage for
development of nasal polyps (9-11).

Likewise, our findings also support the aforementioned
suggestions as regards the association of biofilms
with nasal polyps. In the present study, nasal polyp
tissue and adjacent normal nasal mucosa tissue were
obtained from the same nasal cavity for evaluation,
which eliminated other factors which may lead to
biofim formation. This aspect of the study helped to
support the role of biofilm in the efiopathogenesis of
nasal polyposis from a different perspective compared
to other studies on etiopathogenesis. In addifion, in
view of this association, it would be reasonable to
state that we may be in need of modifications in the
management strategies of nasal polyps.

Conftrary to these studies, there are studies reporting
that biofilm fissue has no effect on polyp etiology
(17). Berezza et al. (17) reported that biofilms were
be present in patients undergoing sinus surgery for
chronic rhinosinusitis with nasal polyps and also in
healthy confrols.

Conclusion

According to our findings nasal polyps are associated
with bacterial biofim formations. However, the role
of biofims in the etiology of nasal polyps is unclear.
Further studies with larger patient series rare required
in order to reach a definitive conclusion on the impact
of biofilm on the etiopathogenesis of polyp.
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ABSTRACT

Objectives: The study aims to retrospectively evaluate the 1-year results of endovascular tfreatment
with rheolytic thrombectomy or catheter-directed thrombolytic infusion therapy in acute femoro-
popliteal bypass graft occlusion.

Methods: The patients who had a history of femoro-popliteal by-pass operation and during their
follow-up diagnosed with ipsilateral acute limb ischemia between 2016 and 2018 were included.
The total of 13 patients were included and they were divided into two groups according to their
freatment methods. (Rheolytic thrombectomy (RT): 8; catheter-directed thromolytic infusion (CDT):
5).
Results: There was no statistically significant difference between the two groups in terms of
demographic data and Rutherford embolism classification. RT and CDT infusion primary patency
values were 87.5% and 80% for 6 months, 75% and 60% for 12 months, respectively. Secondary
patency values were found to be 100% in both groups for 6 months, and 87.5% and 80% for 12
months, respectively. There was no significant difference between the two groups in terms of
primary and secondary patency.

Conclusion: Endovascular therapy can be preferred in the treatment of acute femoro-popliteal
by-pass graft occlusion in selected patient groups due to its less invasiveness, early mobilization,
and low mortality and morbidity rates compared to surgery.

Keywords: acute limb ischemia, catheter-directed thrombolytic therapy, rheolytic thrombectomy

(o) 4

Amag: Calismada akut femoro-popliteal baypas greft oklizyonunda reolitik trombektomi veya
kateter aracili trombolitik infizyon tedavisi ile endovaskUler tedavinin 1 yillik sonuclarini retrospektif
olarak degerlendirmeyi amacladik.

Yéntem: 2016-2018 vyillan arasinda daha énceden femoropopliteal baypas operasyonu geciren
ve takipleri sirasinda ipsilateral akut ekstremite iskemisi tanisi alan 13 hasta calismaya dahil edildi.
Hastalar tedavi ydntemlerine gére iki ayr gruba ayrildi. (Reolitik trombektomi (RT): 8; Kateter aracili
tfrombolitik inflzyonu (KAT): 5).

Bulgular: iki grup arasinda demografik veriler ve Rutherford emboli siniflamasi acisindan anlamli fark
yoktu. RT ve KAT infUzyon tedavi gruplarinda primer patensi é ay icin sirasiyla %87,5 ve %80, 12 ay
icin %75 ve %60 idi. Sekonder patensi her iki grupta 6 ay icin %100, 12 ay igin sirasiyla %87,5 ve %80
bulundu. Primer ve sekonder patensi agisindan iki grup arasinda anlaml fark saptanmadi.
Sonuglar: Akut femoropopliteal greft oklUzyonu tedavisinde cerrahiye gbre daha az invaziv olmasi
ve erken mobilizasyon, dUsUk mortalite ve morbidite oranlar nedeniyle secilmis hasta grubunda
endovaskUler tedavi tercih edilebilir.

Anahtar Kelimeler: akut ekstremite iskemisi, kateter aracil trombolitik, reolitik trombektomi

Acute limb ischemia (ALl) is a clinical picture that
threatens limb viability (1). ALl is characterized by
sudden deterioration in limb perfusion which can
develop on an embolic or thrombotic background is
one of the important causes of morbidity and mortality
(2,3).

Embolectomy surgery has survived without serious
modifications since the development of the
embolectomy catheter by Thomas Fogarty in 1963
and is still considered the gold standard freatment in
ALl (4,5). However, with the developing technologies,
less invasive endovascular methods have been begun
to be used more frequently in ALl especially in patient

with history of femoro-popliteal bypass (FPB) (2).

One of the most important reasons why alternative
methods come to the fore in acute on chronic
peripheral arterial disease patients is that conventional
embolectomy cannot be performed selectively due
to status of outflow arteries, especially in vessels below
the knee, and as a result, complete revascularization
cannot be achieved. Besides, the higher incidence of
complications of surgical embolectomy in cases with
accompanying chronic peripheral artery disease and
the need for additional interventions for complete
revascularization can be counted as another reason.

(6).
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Among the endovascular treatments, the most
commonly used alternatives to embolectomy
are percutaneous mechanical thrombectomy,
rheolytic thrombectomy (RT), and catheter-directed
thrombolytic (CDT) freatments (6). These treatment
methodscanbe usedindividually orincombinationwith
each other or with additional endovascular methods
such as balloon angioplasty, stent implantation and/or
atherectomy (7,8). Although endovascular methods
have theoretical advantages, there are sfill debates
regarding the safety and efficacy of the procedure in
practice.

For this reason, in the present study, it is aimed to
present the early results of patients with FPB history
and were diagnosed ipsilateral acute lower extremity
ischemia by imaging methods and were therefore
freated with RT and/or CDT.

Materials and Methods

Thirteen patients with ALl due to acute FPB graft
occlusion and underwent endovascular treatment
with RT or CDT between 2016 and 2018 were included.
The patients’ clinical information, demographic
data and past intervention histories were scanned
refrospectively from files and electronic media.

The study protocol was approved by the Bakirkdy
Dr. Sadi Konuk Training and Research Hospital Ethics
Committee (Approval Date: 15/11/2021,No: 2021/494).

Patients older than 18 years of age with a history of
FPB operation and had 4 or more symptoms or signs
according to Rutherford classification as a result
of acute FPB graft occlusion were included in the
study. Patients with motor and sensory deficits and
ireversible ischemia, patients with an estimated
duration of intfraluminal thrombus older than 14 days,
patients with contraindications to antiplatelet therapy,
anficoagulants or thrombolytic drugs, and patfients
with life-threatening contrast allergy were excluded
from the study.

In addition to clinical evaluation, color Doppler
ultrasonography (CDU) was initially performed for the
patients. Computed tomography angiography (CTA)
imaging was applied to patients whose CDU results
were significant in terms of acute FPB graft occlusion.
(Figure-1)

After the diagnosis of acute FPB graft occlusion, all
patients were admitted to the intensive care unit
(ICU). A loading dose of 5000 IU of unfractionated
heparin was given and infusion was initiated to keep
the activated partial thromboplastin time atf twice the
control level. Fluid resuscitation was also initiated with
a dose of 100 mi/hour. Patients were followed up at
6-hour intervals with hemogram, coagulation factors,
kidney, and liver markers.

Emergency intervention was planned for the patients,
and they were processed on the same day they
were admitted fo the hospital. All patients underwent
endovascular tfreatment either with RT or CDT infusion.

The patients were placed in the supine position. All

procedures were performed under hemodynamic
monitoring and local anesthesia. Arterial intervention
in the patients was planned as retrograde crossover
from the contralateral leg.

After the sheath was introduced under the guidance
of ultrasonography, the procedure was inifiated
with the control of activated coagulation time. The
graft occlusion was passed using a 0.035 hydrophilic
guidewire with a guidance of 5-Fr straight fip or angled
guide catheter.

Thrombolytic infusion was performed as confinuous
infusion with valved Infusion Catheters (The Cragg-
McNamara™ Micro Therapeutics Infusion Catheter,
Medtronic, USA) or with “power pulse” mode of RT
(AngioJet™, Boston Scientific, USA) according fo
operator preference and experience. (Figure-2)

Figure-1. 3D examination image in angiographic computed
tomography. A: Pre-operative view of total occluded graft. B:

endovascular procedure and 12" month graft appearance in the

follow-up period

Under “power-pulse” mode device make direct
thrombolytic infusion into the thrombus in order
to make aspiration more efficient in patients who
underwent RT. For this, it was prepared to be given
during RT with 10 mg of tPA in 50 mL of physiological
saline. During the procedure, arteriography was
performed intermittently to localize the thrombus. The
RT duration did not exceed 480 seconds to prevent
hemolysis and other complications. In case of residual
thrombus in the final angiogram, the procedure was
not prolonged and selective thrombolyfic infusion was
administered for 24 hours against residual thrombus.

In patients who underwent CDT, alteplase (tPA,
Actilyse, lacon 50mg, Boehringer Ingelheim Gmbh,
Ingelheim am Rhein, Germany) was given as a bolus
by diluting 10 mg in sheath exactly with isotonic (?). 10
minutes later thrombolysis, the catheter was inserted
info the thrombus and tPA infusion of 1 mg/h was
started. The laboratory’s normal reference range of
fibrinogen was 170-420 mg/dL. Below 170 mg/dL, the
tPA dose decreased fo 0.5 mg/h. Below 100 mg/dL,
tPA infusion was stopped. Control arteriography was
performed at the end of the first 24 hours. Pafients with
residual thrombus were given an additional 12 hours of
thrombolytic infusion (Figure-3).
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Figure-2. Patient freated with endovascular methods. A: pre-
operative angiographic view, PTFE graft total occluded, B: The lesion
was crossed with a wire, after the thrombolytic infusion, aspiration and
thrombectomy with the help of a catheter, C: Presence of residual
thrombus in post-catheter imaging, D: Balloon angioplasty into the
graft, 1: proximal segment, 2: Distal segment

24-hour

Figure-3. Control

angiography after completion of

thrombolytic infusion, A: proximal segment, B: distal segment

At the end of the confrol arteriography after both
procedures, in the presence of severe residual flow-
limiting stenosis, balloon angioplasty was performed,
and in cases where it was not sufficient, self-
expandable nitinol stent implantation was performed.

Post-operative follow-up

Low molecular weight heparin was administered
routinely for 5 days post-operatively in all patients.
In addition, acetylsalicylic acid (ASA) 100 mg was
started to be administered. Vitamin K antagonist
was initiated in patients with atrial fibrillation. After
discharge dual antiaggregant therapy (clopidogrel
75mg, ASA 100mg) was continued in patients who
were not starfed on a vitamin K antagonist.

The patients’ follow-ups at the 3rd, 6th and 12th months
were recorded.

The primary endpoint of the study was the technical
success of endovascular therapy, defined as complete
or near-complete revascularization (classified as the
completing the revascularization without any residual
stenosis greater than 30 % or flow-limiting stenosis at
the final angiography) of the occluded artery, and
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the patency rate of the target vessel at the end of 12
months (primary patency, PP).

Clinical success, defined as improvement of the
Rutherford classification in one or more classes
compared to the preprocedural Rutherford
classification at the first month follow-up, was
determined as mortality and unplanned amputation
within the first 30 days and patency (secondary
patency, SP) of the target vessel after the need for
additional intervention within 12 months.

Statistical Analysis

The NCSS (Number Cruncher Statistical System, 2007,
Kaysville, Utah, USA) program was used for statistical
analysis. While evaluating the study data, descriptive
statistical methods (mean, standard deviation,
median, frequency, ratio, minimum, maximum) as
well as the Mann Whitney U test were used for the
comparison of non-normally distributed parameters
between the two groups. The Pearson Chi-Square test
was used to compare qualitative data. Significance
was evaluated at p<0.001 and p<0.05 levels.

Results

A total of 13 patients, 11 (84.6%) males and 2 (15.4%)
females, who had a previous FPB and developed ALl
during follow-up were included in the study. Of the 13
patients included in the study, 8 patients underwent
RT, while 5 patients underwent CDT.

The mean age of the patients participating in the
study was 64.5 (x7.4) years. There was no significant
difference between the mean age of the patients
who underwent RT or catheter-mediated thrombolysis
(p=0.87). There was no significant difference
between the groups in terms of demographic data
or comorbidities. Demographic data and additional
diseases of the patients included in the study are given
in Table 1.

Table 1. Patients Demographics and Comorbidities

CDT (n=5) RT (n=8)

Agely) (38.5%) (61.5%) P valve
6448.7 64.847.1 0.87
Males 5 (100%) 6(75%) 0.49
Hypertension 4 (80%) 6(75%) 0.84
Hyperlipidemia 5(100%) 4(50%) 0.11
CAD 4(80%) 4(50%) 0.57
DM 4(80%) 2(25%) 0.10
COPD 2(40%) 5(62.5%) 0.59
AF 1(20%) 2(25%) 0.84
Current Smoker 5(100%) 6(75%) 0.49

CDT: catheter directed thrombolysis, RT; rheolytic thrombectomy, Y;
year, CAD; coronary artery disease, DM; diabetes mellitus, COPD;
chronic obstructive pulmonary disease, AF; atrial fibrillation

When the patients were evaluated according to
Rutherford acute ischemia criteria at the fime of
admission to the emergency department, 4 patients
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were classified as 2a (30.8%) and 9 patients as 2b
(69.2%). There was no significant difference between
the groups in terms of Rutherford criteria (p=0.57).

All patients included in the study had a history of
unilateral FPB with an 8mm ring polytefrafluoroethylene
(PTFE) graft. Seven patients had a history of right lower
extremity bypass, while 6 patients had a history of left
lower extremity FPB (p=0.72). The mean FPB age was
45.9£14.9 months. There was no significant difference
between the groups in terms of FPB age (p=0.82).

The median time from the onset of ALl symptoms
to the tfreatment of the patients was determined
as 4 (min-max 2-8) hours. There was no significant
difference between the groups in terms of time until
the procedure (p=0.31).

An additional dose of thrombolytic infusion was
administered to 4 patients who underwent RT because
they had residual thrombi.

In addition to RT and CDT treatments, endovascular
intervention was performed in 5 patients (38.5%) at the
end of the procedure. Flat balloon angioplasty was
performed on the proximal and distal anastomosis
sifes in four patients, while self-expandable stent
implantation was performed on the distal anastomosis
site in one patient. There was no significant difference
between the two groups in terms of the need for
additional intervention.

The technical success rate was determined as
92.3% (n=12). Surgical embolectomy as well as
endarterectomy and patchplasty procedures were
performed in the proximal and distal anastomosis
regions in one patient whose thrombus could not
be resolved despite the application of thrombolytic
infusion for 24 hours after RT. There was no significant
difference between the groups in terms of technical
success (p=0.41).

The mean hospital stay was found fo be 56.3£16.5
hours. There was no significant difference between
the groups in terms of length of stay (p=0.06). In the
subgroup analysis, patients admitted with Rutherford
2a (42%15.5) had a shorter hospital stay compared
to those presenfing with Rutherford 2b (62.7£13.1)
(p=0.03).

Total PP at é6th and 12th months was 92.3% and 69.2%,
respectively. When the patients who underwent RT
and CDT were compared, the é-month PP values
were 87.5% and 80%, while the 12-month PP values
were 75% and 60%. There was no statistically significant
difference between the groupsin this respect (p=0.58).
Total SP at é6th and 12th months was 100% and 84.6%,
respectively. When the patients who underwent RT
and CDT were compared, 6-month SP values were
100% in both groups, while 12-month SP values were
87.5% in the RT group and 80% in the CDT group. There
was no statistically significant difference between the
groups (p=0.73). (Table 2)

Table 2. Kaplan-Meier's estimates of early and late outcome in overall
series

6 months 12 months P value
Overall Primary Patency 92.3% 69.2%
Primary Patency
CDT 80% 60% 0.58
RT 87.5% 75%
Overall Secondary Patency 100% 84.6%
Secondary Patency
CDT 100% 80% 0.73
RT 100% 87.5%

CDT: catheter directed thrombolysis, RT; rheolytic thrombectomy

Although no major hemorrhagic complicafion was
encountered in any patient, localized hematoma
and ecchymosis were observed at the vascular
sheath insertion site, which did not require interruption
of the thrombolytic infusion. No additional surgical
intervention was performed for this condition, and
ecchymosis and hematoma conditions of the patients
regressed in the follow-ups.

Hematuria was observed in 5 (62.5%) patients
who underwent RT. And it was regressed with fluid
resuscitation. Bradycardia and acute renal failure
were not observed in any patient. An unplanned
amputation was performed in a patfient who
underwent RT. This patfient came in with Rutherford
2b. After the procedure, distal metatarsal amputation
was planned. However, below-knee amputation was
performed due to defects in wound healing after
amputation.

No mortality was observed during the study.
Discussion

In the current study we found that endovascular
procedures in acute lower extremity graft occlusions
can be performed with high success rates and
comparable primary patency rates regardless of the
type of endovascular procedure performed.

There are also studies on patients with acute on chronic
limb ischemia and treated with endovascular manner
showing 85-97% technical success rates (10, 11). One
of the reasons for the high fechnical success achieved
in the current study can be the short latency duration
for the intervention. Early intervention can lead to
early initiation of thrombolytic therapy which may
increase the chances of success (6). There are also
studies which showed lower technical success rates as
38-70% (12, 13). The low success rate in these studies
may be explained by the length of fime fo initiate the
operation and the smaller PTFE grafts diameter.

Thrombolytic infusion, can be given directly through
venous and arterial routes via catheters, or it can be
given info the lesion through RT catheter. In a study
by Lian et al, primary patency was 60% for 6 months
and 76.67 for 12 months in patients tfreated with CDT
method. Again in the same study, it was stated that
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CDT method can be used safely and effectively in
primary treatment, especially for small vessels in acute
arterial thromboembolism (14). However, Vakhitov et
al followed the patients they included in their study for
an average of 126.3 months. In the long-term follow-
up, the CDT method was reported as insufficient and
it was reported that additional methods may be
needed to provide adequate distal perfusion (15).

Although the symptoms regressed in 9 patients who
underwent the procedure, balloon angioplasty was
applied to the stenosis in the proximal and distal FPB
graft in 4 patients with additional lesions, and post-
procedure stent was applied in 1 patient. There was
no statistically significant difference between the two
groups in terms of the need for additional intervention.

Braitwaithe et al. reported that they freated 50%
of the patients within 4 hours with bolus dose tPA in
the freatment of acute ischemia (16). GUrsoy et al.
administered a bolus dose of tPA on the lesion in
a patient who underwent surgical embolectomy 6
times within 2 days and developed distal embolism
again, and reported that this method was applicable
in a selected patient group (17). In our experience,
bolus administration of high-dose tPA into the lesion
will accelerate thrombolysis and patients with acute
leg ischemia will be treated more easily and quickly
compared to surgery. The catheter can be embedded
in the thrombus in order to provide full benefit to the
patients and to make the thrombolytic infusion at
the maximum concentration, especially during the
continuation of the treatment. In addition to early
and accurate diagnosis in the freatment of acute
embolic diseases, the chosen treatment method is
also determinative on mortality and morbidity (2, 7).

Symptom onset and processing fimes were similar in
both groups, and there was no statistically significant
difference between them. Considering the treated
patients, the best results were seen in patients who
applied and were processed in the first 6 hours after
symptom onset (18). In case of perfusion, especially
after a long ischemia period, compartment syndrome
and related hypoesthesia of the foot and paresis of
the finger may develop due to the development of
reperfusion damage. In addition, acidosis, acute renal
injury (ARI), pulmonary insufficiency, extremity loss and
possible death may develop (7, 19). No patients in the
study group developed compartment syndrome, AR,
or acidosis.

Although we did not observe these complications in
our patients. Those complications can be observed
affer endovascular procedures especially after
RT. In the study by Odeh et al, including a tofal of
243 patients, the need for embolectomy and the
incidence of compartment syndrome were lower in
the group supported by RT. It was also reported that
less bleeding, shortened lysis time, and a decrease in
hospitalization time were detected (20). In another
study on venous system thrombi, it was reported
that catheter-mediated thrombolytic and rheolytic
thrombectomy may increase hemolysis and cause ARI
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(21).

Although the success of endovascular thrombolysis
techniques is shown to be higher in native vessels
in some studies, higher technical success rates are
observed in femoropopliteal bypass grafts compared
to native vessels, similar to our study (15, 22).

There is no clear evidence in the literature in favor of
thrombolysis or surgery (23). Looking into the literature,
30-day amputation rates are around 10-30% when new
freatment methods are included and thrombolysis is
recommended, if it isbe performed without delay in
native artery ischemia that occurred in less than 14
days (9). It is thought that endovascular intervention
reduces the complication rate because it allows rapid
diagnosis and treatment in patients.

Small sample size and the refrospective design are the
major limitations of the study.

Conclusion

Endovascular therapy can be preferred in the
freatment of selected patient groups due to ifs less
invasiveness compared to surgery, early mobilization,
and low mortality and morbidity rates. Although it is
not possible to make a choice between surgical or
endovascular methods, we believe that detailed
studies are needed to make a decision on this issue.
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ABSTRACT

Objective: The aim is to determine the extent of the types of poisoning and the factors influencing
them.

Materials and Methods: The study was carried out between January and July of 2019. Hospital
records of 107 cases who had presented to the pediatric emergency department for poisoning
were refrospectively reviewed. In the analysis, descriptive statistics and the chi-square tests from
univariate analyses were used. The SPSS 20.0 package program was used to analyze the data.
Results: 49.5% of the cases were girls, and 5.6% were villagers. 51.4% of poisonings occurred in spring,
68.2% were oral, drugs (%51.4) were the most common poisoning agents. Poisoning of the drugs
were observed 17.4% less frequently in the age group 6-12 years than in other age groups, 60.3%
less frequently in those who lived in the city center than in those who lived in the district, and 75.3%
less frequently in those who took the drug orally than by other means (p<0.05). Poisoning occurred
in 33.6% between 12:00-17:59. When analyzed by age group, poisonings are most common in the
age group 0-5 years with 62.6%. Symptoms developed after poisoning in 72.0% of cases. In cases of
poisoning, supportive treatment was the most commonly applied method, with 79.4%. There was
no mortality due to poisoning in any of the cases.

Conclusions: Drug poisoning was detected in the majority of the cases. The risk of drug poisoning
was lower in children living in rural areas and the age group 6-12 years.

Keywords: Child, pediatric nursing, poisoning, prevention
(o)4

Amag: Zehirlenme tiplerinin dUzeyini ve etkileyen faktorleri belilemek amaglanmistir.

Gereg¢ ve Yontem: Arastirma Ocak ile Temmuz 2019 aylar arasinda yapilmistir. Cocuk acil servise
zehirlenme nedeniyle basvuran 107 olgunun hastane kayitlan geriye dénUk olarak incelenmistir.
Analizde tanimlayici istatistikler ve tek degiskenli analizlerden Ki-Kare testi kullanilmistir. Veriler SPSS
20.0 paket programi kullanilarak analiz edilmistir.

Bulgular: Olgularn %49.5'i kiz cinsiyet, %5.6'sI kdy ikametlidir. Zehirlenmelerin %51.4'0 ilkbaharda,
68.2'si oral yolla, %51.4'U ilaclarla gerceklesmistir. ilaclar ile zehilenme 6-12 yas grubunda %17.4
ile diger yas gruplarindan daha az; merkezde yasayanlarda %60.3 ile ilcede ikamet edenlerden,
etkeni oral yolla alanlarda %75.3 ile diger yollarla alanlardan daha fazla gérdlmUstir (p<0.05).
Zehirlenmeler %33.6 ile en fazla 12.00-17.59 saatleri arasinda gergeklesmistir. Yas gruplarna
goére incelendiginde %62.6 ile en fazla 0-5 yas grubu zehirlenmelerle karsilasiimaktadir. Olgularin
%72.0'Inda zehirlenme sonrasi semptom gelismistir. Zehirlenmelerde %79.4 ile en fazla destekleyici
tedaviye basvurulmustur. Zehirlenme sonucu higbir olguda 6lUm yasanmamistir.

Sonuglar: Olgularin cogunlugunda ilaglar ile zehilenme gériimistir. Kirsalda yasayan ve 6-12 yas
grubunda olan ¢ocuklarda ilacla zehirlenme riski daha dUsUktUr.

Anahtar kelimeler: Cocuk, cocuk hemsireligi, zehirlenme, énleme

Poisoning endanger public health that requires rapid
diagnosis and freatment and can lead to death. They
frequently occurin childhood (1,2). High sensitivity at a
young age and incomplete neuromotor development
make poisoning important in children (3-5).

Poisoning cases also account for a significant
proportion of emergency department admissions.
According fo the American Poison Control Center,
more than ftwo million children contact pediatric
emergency services each year due to poisoning
(6). Drug intoxication is the most common cause of
poisoning. While the negative effects of drugs in adults
are due to the use of drugs for suicidal purposes, they
are due to accidents in the age group 1-5 years (7-

9). Caustic/corrosive substance poisoning, particularly
with cleaning products, is also frequent in children
under five years of age (10). The most common causes
of accidental poisoning are that the chemicals and
medicines in the house are easily accessible to children,
that there are too many medicines in the house, that
some medicines are marketed in flashy colors and
styles, that the people taking care of the child are not
adequately trained, that chemical products used in
agriculture are applied without adequate knowledge
and that stoves and water heaters are used carelessly

(11).

In cases of poisoning, early diagnosis is important to
maintain a good general condition and prevent death.

45

© 2022 Selcuk University School of Medicine


https://orcid.org/0000-0002-1122-2317
https://orcid.org/0000-0003-3219-7496

https://doi.org/10.54005/geneltip.1026585

Analysis of Childhood Poisoning - Beyaz et al.

Genel Tip Dergisi

Therefore, a differential diagnosis of poisoning should
be established when unexplained signs and symptoms
are present in one-year-old infants (12). When taking
the medical history in poisonings, the toxic agent kind,
amount, method, and time of administration, pre-
existing disease status, poisoning symptoms, freatment
modalities, and the cause of poisoning (accident,
suicide) should be emphasized (13). Although children
presenting with poisoning are usually asymptomatic,
life-threatening findings can rarely be observed (14).
In poisonings, the fundamental approach is to avoid
or minimize the toxic substance’s absorption, alter
its metabolism, accelerate its excretfion, administer
systemic anfidotes, and provide symptomatic
freatment (15).

The causes, forms, and agenfs of poisoning may
be influenced by age, gender, sociocultural
characteristics, months, and seasons (16). This study
aimed fo defermine the extent of the types of
poisoning and the factors influencing them.

Method
Research design

The study has a descriptive design. It was conducted
at State Hospital between January and July 2019. The
study examined 107 children aged 0-18 yearswho were
admitted to the hospital with a diagnosis of poisoning
(excluding suicides) between January and July 2019.
Due to missing data in the file records, 43 cases could
not be included in the study. A structured information
form was used to acquire data from hospital records.

Data collection

The informatfion form examined age, gender, place
of residence, the season of admission to the hospital,
time of exposure (from 00:00 at night, divided into
6-hour periods), time of complaints, time of admission
to hospital, type of toxic substance intake, agent
of poisoning, presence of symptoms of poisoning,
methods of freatment.

Study variables

The dependent variable of the study is the type
of poisoning in the cases. Independent variables
are age, gender, place of residence, the season of
admission to the hospital, time of the poisoning, and
route of ingestion of toxic substances.

Statistical analysis

Descriptive stafistics (number, percentage) and the
chi-square test from univariate analyses were used in
the study. The SPSS 20.0 package program was used
to analyze the data.

Ethical approval and cost

The Ethics Committee of University (issue 28/03/2019-
E.7185) and the relevant hospital (issue 20/06/2019-
5220) gave written approval for the study. The ethical
principles of “Confidentiality and Protection of
Confidentiality” and “Respect for Autonomy” were

met. The researcher bore all costs of the study.
Results

62.6% of the cases were in the age group 0-5 years,
49.5% were girls, and 50.5% were boys. 72.9% of
patients lived in the city center, 27.1% lived in villages
and districts. 51.4% of poisonings were observed in the
spring season. Autfumn data could not be assessed in
the study because they were not contained in patient
records. Poisoning occurred in 33.6% between 12:00-
17:59. It was found that the time elapsed between
exposure fo the agent (the time of poisoning) and
the onset of symptoms was (0- min). Admission to the
hospital was made within an average of 100.4 minutes
affer poisoning. At the earliest, the admission to the
hospital was made after 5 minutes at the earliest and
1440 minutes at the latest. 68.2% of cases were exposed
to toxic substances orally, 30.8% by inhalation, 0.9% by
the skin and mucous membranes.

48.6% of poisonings were non-pharmacological;
pharmacological agentfs caused 51.4%. Poisoning
of drugs are observed 17.4% less frequently in the
6-12-year-old age group than in the other age groups,
60.3% in those living in the city center and more
frequently in those living in the district, 75.3% in those
taking the agent orally than in those receiving it by
other means (p<0.05) (Table 1).

The most common three agents in the distribution of
drug poisonings are analgesics-antipyretics with 32.7%,
cardiac drugs with 18.2%, and antibiotics with 10.9%
(Table 2).

Table 2. Distribution of drug poisoning

Drugs N %
Analgesic-antipyretic 18 32.7
Antiepileptic 4 7.3
Cardiovascular 10 18.2
Psychiatric drugs 5 9.1
Respiratory system drugs I 1.8
Antihypertensives 1 1.8
Iron preparations 8 5.5
Oral antidiabetics 2 3.6
Multiple drug poisoning 1 1.8
Antibiotics 6 10.9
Antiemetic 2 3.6
GIS drugs 3 5.5
Vitamin 3 5.5
Hormone 4 7.3

*Some people have been poisoned with more than one drug.

Among the non-pharmacological forms, poisoning by
CO and caustic-corrosive substances was observed
most frequently (Table 3).
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Table 3. Distribution of non-pharmacological poisonings by agents

N %
Caustic-corrosive 10 19.2
CO poisoning 33 63.5
Scorpion sting 1 1.9
Pesticide 6 11.5
Food 2 3.8
Total 52 100

Symptoms were observed in 65.5% of drug poisonings.
In nonpharmacological poisonings, the degree of
symptom development is 78.8%. GIS findings (nausea,
vomiting, abdominal pain) were the most common,
with 43.9% cases. This is followed by general symptoms
(weakness, fatigue, etfc.) with 43.0%, CNS findings
(alteration of consciousness, impaired concentration,
drowsiness) with 30.8%, the respiratory system with
16.8% (respiratory distress, dyspnea), skin with 14.0%,
and oral findings with 6.5%. In cases of poisoning,
more than one method of freatment was preferred at
the same time. Supportive treatment was used most
frequently with 79.4%. Gastric lavage was performed
in 38.3% of cases, the activated charcoal in 27.1%,
nasal oxygen in 25.2%, antidote in 5.6%, and vomiting
in 0.9%. There was no mortality due to poisoning in any
of the cases.

Discussion

The study was conducted in a semi-rural city where
socioeconomic and educationallevels have improved
in recent years. The majority of the studied poisoning
cases are children under five years of age living in the
city center of Mus.

This study observed drug poisoning more frequently
(51.4%) than non-pharmacological poisoning (48.6%).
Studies have supported this finding. Araz et al. (2016)

attributed 62.0% of poisoning to pharmacological
factors and Ozkaya et al. (1996) 62.5% (11,12).

The study examined several factors that influenced
the type of poisoning. The groups under five years of
age were the most affected by poisoning, and drug
poisoning was found to be less frequent in the age
group 6-12 years than in other age groups (p<0.05).
Similar to this study, in a study conducted in Spain, the
most common cases were encountered under the age
of five. It was found that 67.0% of the 2.157 poisoning
casesfollowed up were children underfour years of age
(17). This study hypothesized that the positive situation
in the é-to 12-year-old age group was due to several
reasons. The first is that the psychological fluctuations
in adolescence have not completely started in this
age range, which can also be called the infermediate
period. This is because the onset of puberty increases
the incidence of poisoning from drug-induced suicide
attemptsin children over 12 years of age. Otherreasons
include better neuromotor development in children
at 6-12 years of age and a reduction in time spent at
home with school (18,19). Children who spend time
at home, especially children under five, have a great
risk of finding drugs and chemicals in an accessible
place. Children are most often poisoned by drugs that
are easily accessible and used by themselves (20). In
fact, this study found that children were most often
poisoned with analgesic-antfipyretic medications. The
fact that these drugs, which doctors often prescribe,
can be purchased without a prescription means that
they are found in abundance in households and are
considered innocent more than necessary (11). On the
other hand, the carelessness of families and leaving
their children alone leads to poisoning by cleaning
products (2,4,11). In this study, caustic-corrosive
substances were identified as one of the two most
common causes of nonpharmacological poisoning

Table 1. Distribution of sociodemographic characteristics by type of poisoning

Poisoning Type

Drug Poisoning

Non-pharmacological
Roisoning

Characteristics N V5 V5 To** X2 P
Age

0-5 years 44 65.7 23 34.3 62.6

6-12 years*** 4 17.4 19 82.6 21.5

13-18 years 7 41.2. 10 58.8 15.9 16.82 <0.001
Gender

Girl 30 56.6 23 43.4 49.5

Boy 25 46.3 29 53.7 50.5 0.76 0.383
Place of residence

Town 8 27.6 21 72.4 27.1

City center 47 60.3 31 39.7 72.9 7.77 <0.001
Admission season

Spring 88 60.0 22 40.0 51.4

Summer 10 43.5 13 56.5 21.5

Winter 12 41.4 17 58.6 27.1 3.37 0.185
Way of getting toxic substance

Oral 55 75.3 18 24.7 68.2

Respiratory and

0 0.0 34 100.0 31.8 49.73 <0.001

Cutaneous mucous-

membranes
Poisoning time

00:00-05:59 5] BENS 10 66.7 14.0

06:00-11:59 17 47.2 19 52.8 33.6

12:00-17:59 14 56.0 11 44.0 23.4

18:00-23:59 38.7 29.0 3.63 0.303

g 19 61.3
*Row percentage, *Column percentage, **Differential group
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(1). The other factor is CO poisoning, which is assumed
to be associated with the families’ low socioeconomic
status and the negative environmental-warming
conditions (21,22).

The way the active substance is taken during poisoning
also influences the type of poisoning. In the study, drug
poisonings were mostly caused by oral ingestion of the
agent (p<0.05). The literature also supports the finding
(23-25). The fact that medicines commonly used at
home are mostly taken orally, especially children
under five years of age trying to recognize objects by
mouth, explains this situation (4,11).

In this study, the number of poisoning cases was found
to be higher in children living in the city center than
in children living in rural areas (p<0.05). In the case
of suspected poisoning, easier access to health care
facilities for downtown residents may have increased
the number of admissions to the hospital. However,
because working parents are more common than
those who live in rural areas, it is assumed that children
are more alone, and the factor of the caregiver is the
most important (5).

Limitations

The study has some limitations. Patient information was
obtained through the hospital's record registration
system. Because the study was retrospective, patient
data were analyzed from medical records as much
as possible, and it was not possible fo examine the
sociodemographic and sociocultural characteristics
of the families. Only a part of the cases admitted to
the hospital could be recorded. When sympfoms
developed in symptomatic cases, they could not be
distinguished from the data in the files.

Conclusions

In the study, drug-induced poisonings are high.
Aside from the fact that analgesic/antipyretic/anti-
inflammatory medications and CNS medications
are common in poisonings, and attempts to raise
awareness of this issue among children and their
parents, additional safety measures on issues such as
the use, storage, and access to these medications in
children should be added to the agenda. Poisonings
with these drugs are especially important because
of the high mortality and need for intensive care.
Therefore, it is believed that preventing the over-the-
counter supply of such medications and making the
drug boxes in a way that children cannot easily open
them can reduce the number of drug poisonings.
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ABSTRACT

Aim: Pediatric Basic Life Support is the initiation of cardiopulmonary resuscitation (CPR) until
advanced life support is available. The American Heart Association (AHA) 2015 guideline
recommends the people to perform CPR.

YouTube is a video sharing site where internet users can learn about many topics, including health.
Everyone can upload videos easily. Therefore, there is no control mechanism for the accuracy and
up-to-dateness of the videos. Thus, there is a risk of spreading incorrect or inaccurate information.
After the pediatric CPR and BLS guidelines were updated in 2015, we aimed to evaluate the quality
and content of the videos published in English on YouTube.

Materials and Methods: The YouTube website was searched on 15th June, 2020, using the terms
“pediatric cardiac massage” and “pediatric BLS". A total of 200 videos were evaluated by three
anesthetists in terms of instructional, content, up-to dateness and resource.

Results: 33 videos included in the study were evaluated according to Azer SA criteria. 14 videos
were found to be useful and 19 of them as misleading. The average total viewing fimes and daily
viewing counts of useful videos were found fo be higher. When evaluated in terms of content,
similar results were obtained in both groups.

Conclusion: This research shows that viewers value videos more being educational than content.
For this reason, we think that while editing videos, Azer criteria should be taken info account as an
objective criterion and their content should be prepared according to current guidelines.

Keywords: basic cardiac life support, cardiopulmonary resuscitation, CPR
(o)4

Amag: Pediyatrik Temel Yasam Destegi (TYD), ileri yasam destegi saglanana kadar kardiyopulmoner
resUsitasyonun (CPR) baslatiimasidir. Amerikan Kalp Dernegdi (AHA)'nin 2015 kilavuzu, normal halkin
kalp masaj yapmasini tesvik etmektedir.

YouTube, herkesin video yUkleyebildigi veya izleyebildigi; videolarnn dogruluk ve gincelligi
konusunda kontrol mekanizmasi olmayan, saglik dahil pek cok konuda bilgi edinilebilen bir sitedir.
Pediyatrik CPR ve TYD kilavuzunun 2015 yilinda gincellenmesi sonucu, yeni bilgiler isiginda calisma
yapimasl ihtiyact dogmustur. Bu sebeple, AHA 2015 pediyatrik CPR ve BLS kilavuzu sonrasi ingilizce
olarak yayinlanan YouTube videolarinin kalite ve icerigini degerlendirmeyi amagladik.

Materyal ve Metod: YouTube internet sitesine 15 Haziran 2020'de “pediatric basic life support”
ve “pediatric cardiac massage” yazilarak, toplam 200 video incelendi. Videolar, egiticilik, icerik,
gUncellik ve kaynak acisindan iki anestezist tarafindan degerlendirildi.

Bulgular: Calismaya dahil edilen 33 video Azer SA kriterlerine gére degerlendirilerek; 14'0 egitici
olmak bakimindan faydal, 19'u ise yaniltici olarak bulundu. Faydal videolarn, yanilfici olan
videolara gére; ortalama toplam izienme streleri, ginlUk izienme sayilan daha yUksek tespit edildi.
icerik acisindan degerlendirildiginde her iki grupta da benzer sonuclar elde edildi.

Sonug: Bu durum izleyicilerin icerikten ziyade videolarin egitici olmasina daha fazla deger verdigini
gbstermektedir. Bu sebeple videolar dizenlenirken hem objektif kriter olarak Azer kriterlerinin géz
dnunde olmasi, hem de igeriklerinin gincel kilavuzlara gére hazirlanmasi gerektigini dUsinmekteyiz.

Anahtar kelimeler: temel kalp yasam destedi, kardiyopulmoner resUsitasyon, CPR

YouTube is a social networking site that has become and professional problems occur due to misinformation
extremely popular in recent years. Both medical on Youtube caused by lack of control mechanisms(2,
professionals and the ordinary people can access 3). Not only medical students and other healthcare
information on medical issues on Youtube. Anyone sfudents, but also the lay public use the Internet to
registered on YouTube can upload videos to the obtain health-related information. Studies conducted in
platform. Uploaded videos do not undergo any the USA have shown that 4.5% of all infernet searches

quality control procedure(1).

Despite the ease of arerelated to health(4).

access to information, severe legal, moral, personal
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Cardiac arrest is a serious medical emergency and
immediate intervention can greatly increase the
victim's chance of survival. Pediatric Basic Life Support
(BLS) is a systemic approach including evaluation of
patients, confacting emergency medical services,
and initiation of cardiopulmonary resuscitation (CPR)
in pediafric patients unfil advanced life support is
provided(5, 6). Initiation of CPR as soon as possible
increases the chance of survival by 2-3 fimes(7). A
study conducted in the US reported that it is common
for the American public to train themselves in CPR by
watching videos online (8).

There are limited studies investigating the validity
of YouTube videos on CPR and BLS. The majority of
existing studies focus on adult CPR videos(?-11). A
previous study was conducted on pediatric CPR and
BLS based on the 2010 guideline(12). However, these
guidelines are updated every five years by a feam of
experts after reviewing clinical and experimental data
and new literature evidence. The aim of the present
research is fo examine whether English YouTube
videos on pediatric CPR and BLS prepared according
to the 2015 AHA guideline are consistent with the
new guidelines, provide accurate information, and
whether they are educationally useful or misleading.

Materials and Methods

"Pediatric basic life support” and “pediatric cardiac
massage” keywords were searched on YouTube
(https://www.youtube.com; YouTube, LLC, San Bruno;
CA; USA) on June 15, 2020. Videos uploaded after the
2015 AHA guideline was published were examined
by two independent anesthesiologists. In case of a
difference of opinion, a third anesthetist was consulted
to reach a consensus.

Top 100 videos listed on the first 5 pages for each
keyword were included in the evaluation(Figure 1).
The reason why only the first five pages was included
in the research was that later pages mostly contain
unrelated videos and previous studies have shown that
viewers most offen watch videos on the first couple of
page(9, 13).

Exclusion criteria

eUploaded before 2015,
eIrrelevant,

*Containing advertisements,
*Without any performance,
application,

*Uploaded for academic purposes,
*Videos in a language other than English,
* Adult BLS or CPR videos,

*Repeated videos.

sound or practical

Assessment of videos

Assessment of the videos in ferms of educational
characteristics was performed by a modified

methodology following the criteria published by Azer
SA. As shown in Table 1, five major and six minor criteria
were determined to evaluate the accuracy of the
content, the clarity of the message, the presence of
expert opinions on the subject, informativeness of the
video, and technical design. Two points were given for
each of the major criteria and one point was given
for each of the minor criteria. With the condition that
all the major criteria must be met, videos with a total
score of 13 or more points were categorized as useful.
These criteria have been successfully used in many
previous studies (1, 14, 15).

Figure 1. Consort Diagram of the YouTube videos in the study.

Collection of Data

Total views, time since upload, daily views, video
length (seconds), likes/dislikes received, and uploader
characteristics were recorded for each evaluated
video. The popularity of videos was assessed using the
video power index.

VPI = Popularity x rafing / 100

Popularity = number of likes x 100 / (like + dislike)
Rating = number of views / day
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Table1. Assesing tools of the videos global quality score according to
modified Azer criteria

Madjor criteria

1.Providing scientifically correct information about TYD and CPR.
2.Clearimages

3.Idendification of the upload source

4.Clear explanation of the issue

5.Clear sound and no background noise

Minor criteria
1.The video covers the topic identified in the title.

2.Designed at the level of undergraduate medical science
students.

3.The time to download is reasonable.
4.Information about the video uploader is up-to-date.
5.The educational objectives are stated.

6.Demonstrating the CPR or BLS procedure on a human instead of
illustration.

Uploader Characteristics

The videos were divided into four categories according
to their uploaders: Personal uploads (1), private
education companies and foundations (2), hospitals
(3), and national health services and universities (4).
(Table 4)

Table 4. UK Total points of videos
UK Total Point

Characteristic R value P value
Total view 0.377 0.031
Video length, second 0.257 0.149
Duration on YouTube 0.159 0.378
(month)

Views per day 0.388 0.026
Video Power Index

(VPI) 0.366 0.036
Comprehensiveness 0.384 0.027
score

Table 5. General features of videos

All videos (n=33)

Evaluation of Up-to-dateness and Accuracy in Terms
of Video Content

All videos were evaluated by ftwo independent
anesthetists for information accuracy, up-to-dateness,
and content (using a 10-point measure including the
CPR stages) according to the 2015 AHA guidelines
(Table 2). In case of a difference of opinion, a third
anesthetist was consulted to reach a consensus.

Table 2. Assesment of the videos according to content and up-to
dateness

Evaluation of the Information Accuracy of the Videos

Accurate Information: Includes all phases related to CPR; up-to-
date, accurate and learning-helpful videos.

Misinformation: Contains misleading information about CPR (eg,
insufficient compression depth and frequency

Relevance:

Current videos: Prepared according to the 2015 AHA
guidelines

Older videos: Prepared according to pre-2015 AHA
guidelines

Evaluation of the content (1p Each)

Consciousness assessment

Respiratuary evaluation

Circulation assesment

Head filt, chin lift maneuver

Calling for help

CPR to correct area

Adequate compression depth

Correct number of compressions

30:2 for a single person, 15:2 more than one person

Mention of AED

Total view

Video length, second

Duration on YouTube (month)

Views per day
Video Power Index (VPI)
GQS score

Reliability score

Comprehensiveness score

UK total point
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15685(1021-71362)
307(182-567)
18.00(12.00-34.00)
13.17(2.84-99.19)
10000(1000-47289)
3+1

3.55+1.12
70.40£18.15
11.2443.09

Useful Information (n=14) ’(\:\‘Elﬁ‘;ding Information p
38307(9068-76646) 3456(228-28991) 0.038
307(206-57¢6) 218(146-567) 0.308
16.00(13.00-40.00) 18.00(8.00-34.00) 0.715
53.69(8.31-121.04) 6.40(.78-30.26) 0.035
38758(8200-56680) 2800(200-14800) 0.023
4(4-4) 3(2-4) 0.026
4.00(4.00-5.00) 3.00(2.00-4,00) 0.028
76.92(61.54-84,62) 61.54(53.85-92.31) 0.108
14.00(13.00-15.00) 9.00(8.00-11.00) <0.001
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Figure 2. Criteria used of evaluation of the video contents

Tablo 3. Sources of uploads among CPR and BLS education videos
Source of uploads

Private

instution Hospital Individuals
All videos 10 (100%) 9 (100%) 7 (100%) 7 (100%)
50, b b
1a (10%) (55’6%) 8577 20D (28.6%)
40,b b
9a (90%) (54’4%) (1437 59D (714%)
p valve 0,013

Statistical Analysis

IBM-Statistical Package for Social Sciences (IBM-
SPSS Inc.,Chicago, IL, USA) 22.0 program was used
for data analysis. ‘Shapiro-Wilk fest’ was used to
check whether the data were normally distributed.
Confinuous variables were expressed as mean and
stfandard deviation or median (interquartile range)
depending on whether the variables were normally
distributed or not, and categorical variables were
expressed as numbers and percentages. Confinuous
variables were analyzed with the ‘independent
samples t-test’ for normally distributed variables.
‘Mann-Whitney U test’ was used for analyzing non-
normally distributed continuous variables. Pearson and
Spearman correlation analysis was used to investigate
the relationship between total video score and basic
video features. Inter-rater agreement was calculated
with the Cohen’s Kappa score. p < 0.05 was accepted
as staftistically significant in all analyses.

Results

The keywords "“pediafric cardiac massage” and
"pediatric basic life support” were used on Youtube o
search for videos and the first five pages of listed results
were included in the evaluation. Accordingly, a total
of 200 videos were included in the research, 100 videos
for each keyword. 167 videos were excluded from the
research based on the exclusion criteria. Of these,
12 were irrelevant, 24 contained advertisements, 21
did not contain any sound or performance, 21 were
academic videos, 12 were not in English, 10 contained
information on adult CPR or BLS, 55 were prepared
according fo the outdated guideline, and 12 videos
were duplicates. As a result, 33 videos were included
in the evaluation. Of these, 14 were categorized as
useful and 19 were categorized as misleading.

The average number of views for the videos included
in the present research was 15.685 (1.021-71.362).
Average video length was 307 seconds (182-567).
On average, the videos were uploaded on YouTube
for 18 months (12-34). Average daily views was 13.17
(2.84-99.19). According to these statistics, the mean
VPl was found to be 10.000 (1.000-47.289), the mean
Global quality score was 3t1, and the mean reliability
score was 3.55+1.12. The videos with useful information
were compared to the videos that were categorized
as misleading. Accordingly, total watch time [38.307
(9.068-76.646)-3.456 (228-28.991)], daily views [53.69
(8.31-121.04)-6.40 (78-30.26)], video power index
[38.758 (8.200-56.680)-2.800 (200-14.800)], global
quality scores [4 (4-4)-3 (2-4)], accuracy score [4.00
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(4.00-5.00)] )-3 (2.00-4.00)] and UK total score [14.00
(13.00-15.00)-9.0 (8.0-11.0)] were significantly higher
in useful videos compared to misleading videos (p <
0.05). However, there is no significant difference found
between the groups in terms of video length and time
after videos were uploaded to YouTube (p>0.05).
(Table 5)

Video contents were evaluated in terms of mentioning
key topics including environment safety, evaluation of
consciousness, calling for help, respiratory evaluation,
evaluation of circulation, performing the head-back-
chin-up maneuver, performing CPR on the right
location, minimum interruption to CPR, 30:2 ratio
for single rescuer and 15:2 ratio for double rescuer,
correct compression depth and frequency, and use of
automatic external defibrillator (AED). No statistically
significant difference was found between the groups
in ferms of these topics (Figure 2).

Inter-rater agreement for total scores for Pediatric CPR
and Pediatric basic life support videos was evaluated
with the Cohen’s kappa statistic. Cohen’s kappa value
was 0.756, indicating a strong inter-rater agreement
(95% Cl. 0.531-0.981). Videos categorized as
educationally useful and misleading were compared
according fo uploader characteristics. It was found
that useful videos were mostly uploaded by hospitals,
while misleading videos were mostly uploaded by
universities or Local Health Institutions. A statistically
significant difference was found between useful and
misleading videos in terms of uploader characteristics
(p =0.013) (Table 3).

A significant correlation was found between total
video score and fotal views, daily views, video power
index and comprehensiveness score (r=0.377, p=0.031;
r=0.388, p=0.026; r=0.366, p=0.036; respectively). No
significant correlation was found between total video
score and video length and time passed after video
was uploaded to YouTube. (r=0.257, p=0.149; r=0.159,
p=0.378; respectively) (Table 4).

Discussion

In the present research, English videos on ‘pediatric
CPR’ and ‘Basic Life Support’ uploaded on YouTube
were evaluated in ferms of whether they complied
with new guidelines, provided correct and accurate
information, and whether they were educationally
useful or misleading. Based on the evaluations, it was
found that only 16.5% of the videos were suitable to
be included in the study. Despite the keyword search,
83.5% of the videos were excluded from the study.
Exclusion rate was previously found as between 80%
and 94% in various studies(?, 11, 16, 17). The fact that
the maijority of the search results were excluded from
the study indicates that most videos are uploaded
with tags unrelated to the video content. Furthermore,
some videos are uploaded solely for advertisement
purposes. In addition, videos prepared according to
outdated guidelines are still available on YouTube.

53

This may limit the access of viewers to up-to-date
information on pediafric CPR and BLS on YouTube,
and increase the likelihood that irrelevant and/or
misleading videos are accessed.

In a previous study, Beydilli et al. found that 33.3% of the
videos pediatric CPR and BLS were useful. In this study,
compliance with current guidelines was taken as the
criterion of usefulness. In another study, Azer SA et al.
examined videos on cardiovascular and respiratory
examination and reported that 28% of the videos were
educationally useful(17). Azer SA et al. conducted
another study on nervous system examination, and
reported that 47% of the videos were useful (20). In the
present research, 42% (14) of the videos were found
useful. However, when all 300 videos listed on the top
five pages were evaluated, it was found that only 7%
of the videos were useful. This result suggests that the
educational level of the evaluated videos on YouTube
is insufficient.

The biggest problem with open platforms such as
YouTube is that account authentication cannot be
performed and people can anonymously upload
videos on virtually any subject. In the present research,
itwasfoundthat21% of the videos on pediatric CPR and
BLS were uploaded by individuals. In the study of Beydilli
et al., this rate was 34%. In another study, Murugiah et
al. reported that half of the videos examined were
uploaded by unauthenticated individuals. Although
information can be disseminated quickly through
YouTube, the absence of control mechanisms for
uploading videos allows anyone to upload videos on
any subject, including medical issues. Platform likes
YouTube have initially been used for entertainment
purposes, but now they have gained fractfion as
learning platforms as well. Therefore, allowing people
to easily upload videos to these platforms without any
confrol can increase the risk of rapid dissemination of
erroneous information.

While educationally useful videos were mostly
uploaded by hospitals, unhelpful or misleading
videos were mostly uploaded by universities, national
health institutions, and individuals. In their study, Azer
SA et al. also reported similar findings(1). This clearly
demonstrates that health professionals should take
more initiative in disseminating useful information.

Total views, daily views, video power index, reliability
scores and global quality scores of the videos
categorized as useful according to Azer SA criteria
were higher compared to misleading videos. This
result demonstrates that useful videos attract more
attenfion from viewers. In terms of content, it was
determined that basic CPR steps such as environment
safety, evaluation of consciousness, evaluation of
respiration and circulation, calling for help, head-
back-chin-up maneuver, and performing CPR on the
right location were mentioned almost equally in both
groups. This shows that viewers value educational
quality more than content. Current information, such
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as compression depth and correct CPR frequency,
is mentioned more commonly in useful videos, albeit
not sufficiently. Automated external defibrillator was
mentioned in the 2015 AHA guidelines. In the videos
evaluated in both groups, automated external
defibrillator was mentioned in only 35% of the videos. In
the study of Elicabuk et al., AED was mentioned in 14%
of the videos evaluated. Minimal interruption to CPR
was mentioned in only 50% of the videos and this ratio
was low. When the groups were compared in terms
of all content parameters, there was no statistically
significant difference between the groups. In light of
the above-mentioned results, it can be the concluded
that the AHA current guideline is ignored on most of
the videos on YouTube. Furthermore, content alone is
not a healthy criterion for video quality and usefulness.
Therefore, we recommend that Azer criteria should be
taken into account when creating videos for YouTube
and video content should be prepared in accordance
with the current guidelines.

There are certain limitations of this study. The most
important limiting factor was that the study was
evaluated according to previous guideline rather
than the current October, 2020 AHA guideline. Videos
uploaded to portals other than YouTube were not
evaluated and non-English videos were not included
the study. Another limitation was that the scores for
“reliability, GQS, and UK usefulness” were calculated
subjectively.

Conclusion

Based on the results of the present research, it can
be concluded that it is quite difficult to access videos
directly related to CPR on YouTube. Furthermore, most
videos related to CPR were prepared according fo
outdated guidelines. Useful videos received more likes
and views, but no significant difference was found
between the videos in terms of content. These factors
limit the use of YouTube for pediatric CPR training and
informational purposes. Correct and high-quality CPR
significantly increase the chance of survival. Therefore,
we recommend that YouTube videos on pediatric
CPR should be prepared in accordance with current
guidelines, UK usefulness criteria should be taken into
account to increase views and likes, and a YouTube
Health section should be created for easy access to
videos directly related to pediatric CPR.
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Introduction

ABSTRACT

Aim: The aim of our study is fo evaluate the demographic characteristics and epidemiological risk
factors of neonatal hypernatremic dehydration and to discuss the precautions applied in our clinic
in order to reduce the number of dehydration cases in the light of the literature.

Materials and Methods: Newborns who were hospitalized in our neonatal intensive care unit with
the diagnosis of HD, whose serum sodium level was >147 mmol/L and born at >37 weeks were
evaluated retrospectively. Babies with illnesses that would adversely affect nutritional status were
excluded from the study.

Results: Mean gestational week of 54 cases included in the study was 39.19+£1.07.22. The mean
birth weight was 3244.06+458.46 gr. while the mean weight of hospitalization was 2880.28+514.54
ar. The percent of weight loss was found to be 8.51+3.14%. The mean age of hospitalization was
3.7%2.05 days and the mean duration of hospitalization day was 2.26£1.42 days. On admission, 11
(20.4%) patients had fever, 6 (11.1%) patients had jaundice, 3 (5.6%) patients had discomfort, 30
(55.5%) patients had more than one complaint and dehydration was detected in 4 (7.4%) patients
during control admission of pediatfric outpatient clinic. On physical examination, 46 (85.2%)
patients had mild dehydration, 7 (13%) had moderate dehydration, and 1 (1.9%) patient had
severe dehydration. The mean serum sodium value of the patients was 150.44+3.62 mmol/L, mean
serum urea value was 45.5£18.13 mg/dl, and mean serum creatinine value was 0.79+0.34 mg/dl
at the time of admission. The etiologies of dehydration were breast milk insufficiency in 37 (68.5%)
cases, inability fo breastfeed effectively due to nipple problems in 2 (3.7%) cases, and errors in
breastfeeding technique in 15 (27.7%) cases. A positive correlation was found between the degree
of dehydration and percent of weight loss and the serum sodium value (p<0.001).

Conclusion: In our study, it was found that the most common cause of hypernatremic dehydration
was breast milk insufficiency. Considering other reasons, giving breastfeeding education to
mothers before discharge from the hospital seems to be important in preventing hypernatremic
dehydration.

Keywords: Newborn, weight loss, hypernatremia, dehydration, breast milk, education.
(o]

Amag: Calismanin amaci neonatfal HD olgularinin demografik 6zelliklerini ve epidemiyolojik risk
faktorlerini ortaya koyarak, dehidratasyon olgularinin sayisini azaltmak amaciyla klinigimizde
uygulanan énlemleri literatir esliginde tartismaktir.

Yontem ve Geregler: Yenidogan servisimize hipernatremik dehidratasyon tanisi ile yatinimis ve
serum sodyum degeri 147 mmol/L ve Uzeri olan, 37 hafta ve sonrasi dogan bebekler retrospektif
olarak degerlendirildi. Beslenmeyi olumsuz etkileyecek hastaligi olan bebekler calisma disi birakildi.
Bulgular: Calismaya alinan 54 olgunun ortalama dogum haftasi 39,19+1,07 idi. Dogum agirliklar
ortalama 3244,06+458,46 gr. iken, yatis agirliklan ortalama 2880,28+514,54 gr. idi. YUzde agdirlik kaybi
ise %8,51+3,14 olarak bulundu. Hastalar ortalama 3,7+2,05 ginlUkken yatmis ve hastanede 2,26+1,42
gUn kalmislardi. Basvuru sikayeti 11 (%20,4) hastada sadece ates, 6 (%11,1) hastada sadece sarilik,
3 (%5.6) hastada sadece huzursuzluk, 30 (%55.5) hastada ise birden fazla basvuru sikayeti varken,
4 (%7,4) hastanin rutin kontrolinde dehidratasyon saptandi. Fizik muayenede 46 (%85,2) hastada
hafif dizeyde, 7 (%13 ) hastada orta dizeyde, 1 (%1,9) hastada ise agir dizeyde dehidratasyon
bulgulan vardi. Hastalann basvuru anindaki ortalama serum sodyum degeri 150,44£3,62 mmol/L,
serum Ure degeri 45,5+18,13 mg/dl, serum kreatinin degeri 0,79+0,34 mg/dl idi. 37 (%68,5) vakada
anne sOt0 yetersizligi, 2 (%3.7) vakada meme basi sorunlar nedeniyle etkin emzirememe, 15(%27.7)
vakada ise emzirme teknigindeki yanlisliklar nedeniyle dehidratasyon gelismisti. Dehidratasyon
derecesi ve yUzde agdrrlk kaybi ile serum sodyum degeri arasinda pozitif korelasyon (p<0.001)
saptandi.

Sonug: Calismamizda hipernatremik dehidratasyona en sik anne sutd yetersizliginin yol actig
bulunmustur. Diger nedenler de géz 6nine alinarak annelere hastaneden taburculuk éncesi
emzirme egitiminin veriimesi hipernafremik dehidratasyonu énlemede énemli gérinmektedir.

Anahtar kelimeler: Yenidogan, kilo kaybi, hipernatremi, dehidrasyon, anne sitd, egitim.

There is no doubft that breastfeeding is the safest and environmental benefits not only to the baby but also to
best way to feed babies (1). Breastfeeding provides the mother, family and society (2). It is accepted all over
social, psychological, economic, developmental and the world that breastfeeding has positive effects on
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growth, development and neurological development
in addition to decreasing the frequency of acute
and chronic infections, immunological, inflammatory,
allergic, endocrine and cancer diseases on children
(2-4). Inadequate secretion of breast milk or inability
to suckle causes hypernatremic dehydration (HD),
especidlly in the first week of life (5,6). In recent years
the worldwide increase in breastfeeding has led to
a decrease in the incidence of HD in infants (2,7,8).
Different results have been reported regarding the
incidence of HD in neonates (6). In the study of Moritz
et al., the incidence of hypernatremia associated with
insufficient secretion of breast milk in a 5-year period
was reported as 1.9%, while Unal et al. reported the
prevalence of hypernatremia as 4.1% among 169 term
babies in their study which as conducted between
2002 and 2005 years (2,10). In a study of Oddie et al.
in a region with 32015 live births, it was reported that
eight (0.88%) of 907 cases admitted to the hospital
within the first month had HD (11). The most important
cause of HD is considered to be insufficient breast
milk intfake (12-16). The problem that causes HD is
fluid deficiency in the body and the accumulation of
sodium in the body to provide sufficient volume in the
circulation (2). The high sodium content in breast milk
at the beginning also contributes to HD. The amount
of sodium in breast milk decreases with the increase
of lactation and milk secretion (17). In some cases, the
reason is that the baby cannot grasp the nipple and
empty the milk due to nipple problems or incorrect
breastfeeding techniques, despite the fact that breast
milk is sufficient. During first days, the amount of breast
milk is low, the mother’s knowledge and skills in the
breastfeeding methods are insufficient, cesarean
delivery, low number of breastfeeding episodes,
breastfeeding incompatibility between mother and
baby, low education level of the mother, mistakes in
breastfeeding fechnique and nipple problems are the
main causes of breastfeeding insufficiency (18-21).
Also, the two most common reasons for readmission to
neonatalservicesinrecent years, when early discharge
practices are widely applied; are hyperbilirubinemia
and dehydration (22, 23).

Hypernatremia is defined as a serum sodium value
above 146 mEqg/L for newborns (24,25). The serum
sodium =150 mEg/L in neonates is a potentially life-
threatening condition (26). Hypernatremic dehydration
can progress with complications such as acute renal
failure, disseminated intravascular coagulation,
convulsions, peripheral artery thrombosis, cavernous
vein thrombosis, intracranial bleeding and death in the
neonatal period. Its freatment also carries serious risks
such as brain edema and convulsions (27-29). Despite
such important complications, detection of the
problem by both mother and doctoris delayed due to
the active and strong sucking reflex of hypernatremic
infants during physical examination (5,30). Particularly,
early discharge, not being called for early control,
cesarean delivery and high sodium level in breast milk
have been reported as risk factors (11,31).

The aim of our study is to evaluate the causes and
related factors of HD accompanied by literature
and to determine the early measures to be taken to
prevent HD in our hospital and other health institutions.

Materials and Methods

The file records of newborns born 37 weeks and
older who were hospitalized in our neonatal service
due to HD between June 2016 and June 2020, and
whose serum sodium levels 147 mEqg/L and above
(24,25), were retrospectively reviewed. Babies with
sepsis, hypothyroidism, Down syndrome, cleft palate-
lip, metabolic disease, congenital anomalies and
babies born before 37 weeks were excluded from the
study. A total of 54 cases were included in the study.
The patient’s delivery type, gender, education level
of the mother, the number of children in the family,
etiological factors (factors causing insufficient breast
milk intake; breast milk insufficiency, nipple problems,
wrong breastfeeding technique), the season in which
baby was diagnosed, how many days old baby
was hospitalized, diet (formula, breast milk or mix),
complaints at admission (fever, jaundice, decreased
sucking, restlessness, hypoactivity, decreased urine
output, decreased stool), degree of dehydration,
percent of birth weight loss, whether acute kidney
failure has developed, duration of hospital stay
were noted from file records. Acute renal failure was
defined as the presence of any of the following; serum
creatinine value = 0.3 mg/dl (226.5 umol/l) within 48
hours; or an increase of 1.5 times or more in serum
creatinine compared to baseline, known or predicted
to have developed within the last 7 days; or urine
volume < 0.5 mi/kg/h in the last é hours (32).

Statistical analysis

Data were analyzed using with SPSS 16.0 computer
program. Data were expressed as a percentage or
as median (data range) or meantSD depending
on whether the distribution was homogeneous. Chi-
square and Student’s T tests were used for comparisons.
Bivariate logistic regression, Pearson and Spearman
correlation tests were used for correlation analysis. P
values <0.05 were considered statistically significant.

Results

The mean gestational week of 54 cases included in
the study was 39.19+£1.07 (Table 1). Of the cases, 22
(40.7%) were female and 32 (59.3%) were male. While
the mean birth weight was 3244.06+458.46 g and the
mean hospitalization weight was 2880.28+514.54 g. The
mean weight loss was 8.51+3.14 percent. The delivery
method was spontaneous vaginal delivery in 27 (50%)
patients and cesarean section in 27 (50%) patients. 34
(63%) cases were first children, 9 cases (16.7%) born in
spring, 18 (33.3%) born in summer, 19 (35.2%) born in
autumn, and 8 (14%) born in winter. The cases were
hospitalized at a mean age of 3.7£2.05 days and
stayed in the hospital for 2.26+1.42 days.
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The complaints at admission were only fever in 11
(20.4%) patients, only jaundice in 6 (11.1%) patients,
only restlessness in 3 (5.6%) patients, and fever,
jaundice, and vomiting in 30 (55.5%) patients. It was
determined that more than one of the complaints
of decrease, restlessness, decrease in movements,
decrease in the amount of urine, decrease in the
amount of feces were present. In addition, HD was
detected in 4 (7.4%) patients during roufine control.
On physical examination, signs of mild dehydration
were found in 46 (85.2%) patients, moderate in 7
(13%) patients, and severe in 1 (1.9%) patient. In
the laboratory examinations of the patients at the
time of admission, the mean serum sodium value
was 150.44+3.62 mmol/L. The mean serum urea and
creatinine values were 45.5£18.13 mg/dl, and 0.79+0.34
mg/dl, respectivelly (Table 2). In addition, while
there was no acute renal failure in 43 (79.6%) cases,
acute renal failure developed in 11 (20.4%) patients.
Dehydration was caused by insufficient breast milk
in 37 (68.5%) cases, inability to breastfeed effectively
due to nipple problems in 2 (3.7%) cases, and due to
mistakes in breastfeeding technique dehydrationin 15
(27.7%) cases.

Mean maternal age was 25.93+5.32 years and 18
(33.3%) mothers were primary school graduated, 15
(27.8%) mothers were secondary school graduated,
12 (22.2%) mothers were high school graduated, 8
(14.8%) mothers had a university level education, and
1 (1.9%) mother could only read and write (Table 3). In
addition, 43 (79.6%) patients were fed only with breast
milk, 7 (13%) with both breast milk and formula, and 4
(7.4%) with only formula.

Table 1: Demographic and laboratory data of study population.

N:50 Percentage
Variabl
anable (meantsSD) (%)
Gestational week (week) 39.19+1.07
Birth weight (grams) 3244.06+458.46
Gender
Girl 22 40.7
Boy 32 59.3
Weight of hospital issi
eight of hospital admission 2880.268+54.54
(grams)
Weight loss 8.51+£3.14
Type of birth
Vaginal 27 50
Cesarean section 27 50
Order of birth
First child 34 63
Second child 12 22
SeaTsfg%do rE)cljr’r = 8 15
Spring 9 16.7
Summer 18 33.3
Autumn 19 35.2
A Wir;ffer T 8 14.8
ge at time of hospitalization 3.742.05
(day)
Hospitalization time (day) 2.26%1.42

57

Correlation analyzes showed that there was a positive
correlation between serum sodium value and degree
of dehydration (p<0.001, r=0.567) and percent of
weight loss (p<0.001, r=0.609) (Table 4).

Table 2: Laboratory data of the study group at the fime of
hospitalization.

Variable MeantSD
Serum sodium level

(mmol/L) 150.44+3.62
Serum urea level (mg/dl) 45.5+18.3
Serum creatinine level 0.79+0.34

(mg/dl)

Table 3: Distribution of demographic data of the mothers in the study
group.

Variable ?A;\s:qn +5D)
Age of mother (year) 25.93+5.32
Education level
Only read and write 1 1.9
Primary school 18 33.3
Secondary school 15 27.8
High school 12 22.2
University 8 4.8
Nutritional status of babies
Breast milk 43 796
Breast milk and formula 7 13
Formula 4 74

Table 4: Correlation analysis of factors that may be associated with
serum sodium level.

Variable R valuve P valve*
Degree of dehydration 0.567 <0.001
C/(Zri;ir;’roge of loss of birth 0.609 <0.001
Education level of mother 0.789 0.267
Nutritional status 0.901 0.348
Age of mother 0.861 0.437
Hospitalization time 0.683 0.079

*Analysis of Pearson correlation.
Discussion

The neonatal period is the most sensitive period of life
in terms of fluid and electrolyte balance. Breast milk
is undoubtedly the most ideal food for the baby. In
recent years, the importance given to breast milk in
the nutrition of newborns has been increasing (2). The
American Academy of Pediatrics recommends that
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almost every baby should be breastfed after birth (33).
If breast milk is insufficient and the mother does not
realize it, frequency of hypernatremia may increase.

Studies have reported that most of the cases were fed
with breast milk only (21,34-36). In our study, most of
the cases were tried to be fed with only breast milk, but
dehydration developed because it was insufficient.
The mean age of the mothers was lower in line with
other studies. However, we did not find a correlation
between maternal age and serum sodium value. This
can indicate that the level of consciousness of young
mothers has also increased.

Hypernatremic dehydration is more common in the
first babies of parents, and in the study of Livingstone
et al., the frequency was found to be 17% in babies of
primiparous mothers (27). In our study, 34 (63%) of the
cases were the first babies of their mothers. Similarly,
in the study of Unal et al. (n=169), it was reported
that 74.6% of the cases with HD were the first babies
of their mothers (10). In the study of Cakrr et al., the
first baby rate was found to be 76.4% (35). The fact is
that mothers who have their first babies do not have
breastfeeding experience and cannot defermine the
severity of the disease in their babies. This situation
appears as an important factor in the development
of this problem. However, in our study, we did not
find a correlation between being the first baby and
serum sodium level. This can show that mothers have
become more conscious about baby feeding, even
if it is their first baby, through pregnant education.
In addition, in most studies, the male sex ratio of HD
cases was found to be higher than females (21,3-36).
In our study, the rate of male cases was also higher.
However, the reason for this difference is unclear.

In studies, the education level of the mothers of babies
with HD was found to be low. (21,34,37). However, in
only one of the studies, no correlation was found
between the degree of dehydration of the patient and
the education level of the mother (37). The mothers
of our cases had mostly primary and secondary
education. In our study, no significant relationship was
found between maternal education and the degree
of dehydration.

There are studies supporting that HD is more common
in warm seasons (34). However, there are also studies
reporting that the season is not a risk factor (38). The
maijority of our cases were also hospitalized during the
seasons when the air temperature was high. We did
not find a relationship between serum sodium and
seasons. We suggest that high ambient temperature
will increase the body's fluid requirement and
adversely affect dehydration.

In a review of many studies, it was shown that
cesarean delivery is arisk factor for HD (26). The results
of many studies are in the same direction as the results
of the reviews (39,40). In addition, there are studies
reporting that there is no difference in HD between
normal birth and cesarean section (41). On the other

hand, there are also publications reporfing that HD
patients are more often born vaginally (10,34-37). In
our cases, the rate of normal and cesarean delivery
was equal. On the other hand, the rate of cesarean
section was low as %28 in our hospital during the
year 2021. It is known that late onset of lactation and
insufficient nutrition of the baby in cesarean delivery
play a role in the development of hypernatremia
(42). On the other hand, the fact that the rate of
babies with HD who were born normally is higher than
expected in some studies can be explained by the
earlier discharge of mothers with normal delivery and
the fact that breastfeeding practices are discharged
before they are fully developed during training. In
addition, this result can be explained by the fact that
the insufficiency of breast milk in babies of cesarean
mothers who stayed longer in the hospital was noticed
earlier by healthcare professionals and additional fluid
support was started early.

It has been reported that the problem usually occurs
within the first 10 days of life and the duration of
admission fo the hospital for infants varies between 3
and 21 days. (5,11,21,43,44). In our study, the mean age
at admission was 3.7+2.05 days (2-14 days) lower than
the studies conducted in previous years. This decrease
is a positive and pleasing finding showing that mothers’
awareness of dehydratfion increased compared to
previous years and they brought their babies to the
hospital earlier. We did not find a relationship between
the number of days the patient was hospitalized and
the serum sodium value. We interpreted this as the
reason why most of our patients were hospitalized in
the first 5 days with a sodium value below 160 mEg/I.

Average length of stay in hospital has been reported
to be between 1.9 and 2.6 days (21,35). Our results are
consistent with these values. As the urea, creatinine,
sodium levels and the degree of dehydration increase,
the length of stay in the hospital also increases.
However, we did not find a correlation between these
values and the length of stay in our study. This result
can be explained by the small number of our cases
and the sodium levels being less than 160 mEqg/in most
of the patients.

It has been reported that parents of babies with HD
are generally unaware of their baby’s problem and
dehydration detected during routine examination or
when they apply to the hospital for another reason
(45-4). In our cases, complaints were only fever in 11
(20.4%) patients, only jaundice in 6 (11.1%) patients,
satiety due to insufficient breast milk and crying a lot
due to this reason in 3 (5.6%) patients, whereas in 30
(11.1%) patients, the complaints were fever, jaundice,
decrease in sucking, restlessness, decrease in
movements, decrease in urine amount and decrease
in stool amount. 4 (7.4%) patients were detected
in the routine confrol. Similar to our results, in other
studies conducted in Turkey, it was found that the
most common accompanying findings were jaundice
and fever, and they were the primary reasons for
admission (21,35,37,38,49). However, Cakrr et al. and
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Unal et al. reported that the most common complaint
of admission was decrease in sucking (10,36).

Pathological weight loss is usually detected on
physical examination. In studies, average weight loss
is reported to be between 11.5-17.1% (18,30,36,44).
In our study, we found the mean weight loss was
8.511£3.14 percent, significantly lower than previous
studies. This reflects the benefit of training on baby
care and nutrition for pregnant and new mothers. We
found a positive correlation between weight loss and
serum sodium elevation. On physical examination,
46 (85.2%) patients had mild dehydration, 7 (13%)
patients had moderate dehydration, and 1 (1.9%)
patient had severe dehydration. In addition, we found
a significant relationship between serum sodium value
and the degree of dehydration (p<0.001). These rates
show that mothers are now more conscious than
before and that they apply to the hospital when the
baby's dehydration is at a milder level. Of course, the
contribution of facilitating access to hospitals and
pediatricians cannot be denied.

In studies, the serum sodium value is reported to be
between 146-207 mmol/L (21,34,37,50,51). In our study,
sodium values ranged between 147-162 mmol/L. The
fact that the highest limit in our patients was lower
than in previous studies indicates an increase in family
awareness. There was prerenal acute renal failure in
79.6% of our cases. Previous studies reported this rate
as 66.7%-68.6% (10,39). The reason for dehydration was
insufficient breast milk in 37 (68.5%) cases, inability to
breastfeed effectively due to nipple problems in 2
(3.7%) cases, and mistakes in breastfeeding fechnique
in 15 (27.7%) cases. Similarly, in the study of BUlbUl et
al., breast milk insufficiency was found in 78% of the
cases, incorrect breastfeeding method in 18%, and
nipple problems in 4%. These results show that mothers
should be aware of breast milk insufficiency from the
pregnancy period, we should teach them correct
breastfeeding techniques, and we should solve the
nipple problems before birth.

The most common complication detected during
freatment in patients with HD is convulsion (19,47,52).
This usually develops during rapid rehydration with
hypotonic fluids (15,19). No seizure was observed in
any of our patients during the treatment. This result can
be explained both by the fact that the hospitalization
sodium values of our patients are not very high (the
highest sodium value is 162 mmol/L) and by giving
appropriate fluid therapy.

In conclusion, hypernatremic dehydration can be
prevented by educating mothers about breast milk
insufficiency and proper breastfeeding techniques
starting from the pregnancy period and calling them
for frequent check-ups until breast milk becomes
sufficient in the first 10 days and they are sure that the
baby is adequately fed. Being the first baby and being
born in the warmer months are risk factors. Babies with
these features should be monitored more closely. It is
pleasing that the awareness of mothers has increased
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and babies have started to be diagnosed earlier with
the pregnant trainings and breastfeeding trainings that
have been carried out in our country in recent years.
Also, these trainings should be further expanded.
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ABSTRACT

Aim: Inflammation has an important role in the development of atherosclerosis. The risk of
atherosclerosis and its complications is higher for patients with diseases such as systemic lupus
erythematosus and rheumatoid arthritis in whom inflammatory activity is higher than for healthy
individuals. However, several studies have shown conflicting results in patients with scleroderma. In
this study, carotid intima-media thickness (CIMT) was compared in patients with scleroderma and
a control group.

Methods: Thirty patients diagnosed with scleroderma (mean age 51.3 £ 11.8 years) and 30 healthy
volunteers were included in the study. The groups were similar regarding age, gender, and risk
factors for atherosclerosis.

Results: There was no statistically significant difference between the groups in terms of age, gender,
lipid level, hypertension, and diabetes mellitus prevalence (p>0.05). The mean CIMT (scleroderma
group: 0.070£0.011, control group: 0.048+0.008, p<0.001) and the maximum CIMT (scleroderma
group: 0.076+0.013, control group: 0.054+0.009, p<0.001) were statistically significantly higher in the
patients with scleroderma. There was a statistically significant correlation between the mean CIMT
and hsCRP (r=0.48, p<0.001); and the mean CIMT and the erythrocyte sedimentation rate (r=0.50,
0=0.007) in the scleroderma group. The maximum CIMT and the mean CIMT were significantly higher
in patients with diffuse type scleroderma compared to the patients with localized scleroderma (p
values 0.001 and 0.011, respectively).

Conclusion: Our results show that CIMT is higher in patients with scleroderma compared to the
control group, and this is associated with increased inflammatory activity.

Keywords: atherosclerosis; carotid intima-media thickness; inflammation; scleroderma
(o)1

Amag: Enflamasyon ateroskleroz gelisiminde dnemli bir role sahiptir. Enflamatuvar aktivitenin ylksek
oldugu sistemik lupus eritematozus ve romatoid artrit gibi hastaliklan olan hastalarda ateroskleroz
ve ateroskleroza bagl gelisebilecek komplikasyon riski saglikli bireylere gére daha yUksektir. Bununla
birlikte, birka¢ ¢calisma sklerodermali hastalarda geliskili sonuglar gdstermistir. Bu calismada karotis
intima-media kalinldr (KIMK) kullanilarak sklerodermali hastalar ve kontrol grubu karsilastiridi.
Yontemler: Calismaya skleroderma tanisi konan 30 hasta (ortalama yas 51.3 + 11.8 yil) ve 30 saglikl
go6nUllu dahil edildi. Gruplar yas, cinsiyet ve ateroskleroz icin risk faktérleri acisindan benzerdi.
Bulgular: Gruplar arasinda yas, cinsiyet, lipid dUzeyi, hipertansiyon ve diabetes mellitus prevalansi
acisindan istatistiksel olarak anlamli fark yoktu (p>0.05). Ortalama KiMK (skleroderma grubu:
0.070+0.011, kontrol grubu: 0.048+0.008, p<0.001) ve maksimum KIMK sklerodermali hastalarda
(skleroderma grubu: 0.076+0.013, kontrol grubu: 0.054+0.009, p<0.001) istatistiksel olarak anlamii
derecede yUksekti. Ayrica ortalama KiMK ile hsCRP arasinda (r=0.48, p<0.001) ve ortalama KIMK
ile erifrosit sedimantasyon hizi arasinda (r=0.50, p=0.007) skleroderma grubunda istatistiksel olarak
anlamli fark izlendi. Diff0z tip sklerodermali hastalarda maksimum KIMK ve ortalama KiMK, lokalize
sklerodermall hastalara gére anlamli olarak daha yUksekti (sirastyla p degerleri 0.001 ve 0.011).
Sonug: Sonuclarmiz, kontrol grubuna gére sklerodermali hastalarda KiMK'nin daha yiksek oldugunu
ve bunun artmis enflamatuar aktivite ile liskili olabilecegini gdstermektedir.

Anahtar kelimeler: ateroskleroz; enflamasyon; karotis infima-medya kalinligi; skleroderma

Atherosclerosis is a process that develops in the infima
layer of large and intermediate arteries. The most
obvious event is endothelial dysfunction and low-
grade inflammatory activity in the pathophysiological
process. Today, atherosclerotic disease is accepted
as a low-grade inlammatory event (1). Revealing
the association between high sensitive C-reactive
protein  (hsCRP), which has recently gradually

gained importance as an indicator of inflammatory
activity, suggests that inflammatory activity has a role
in determining the progression and complications
of atherosclerosis in addition fo its initiafion (2). Flow-
mediated vasodilation (FMD) and carofid inftima-
media thickness (CIMT) in the brachial artery are two
non-invasive tests used for subclinical atherosclerosis,
vascular structure and function (3,4). CIMT can be
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used fo diagnose structural change in the vessel wall
early. CIMT increase is correlated with cardiovascular
risk factors (5,6) and is an independent predictor of
cardiovascular and cerebrovascular events (7,8).

Connective tissue diseases are diseases characterized
by more inflammatory activity than that observed
in atherosclerosis. Cardiovascular risk is higher and
cannot be explained with conventional risk factors
in systemic lupus erythematosus (SLE), a prototype of
these diseases (9). In addition, CIMT, a non-invasive
method for detecting atherosclerosis, is higher in these
patients. Immunological and inflammatory changes
are claimed to have a role in these changes (9).
Similarly, study results have suggested that subclinical
atherosclerosis is seen significantly more in patients
with rheumatoid arthritis (RA) (10). However, data
have also shown increased histological inflammation
and decreased atherosclerosis in  patients  with
rheumatoid arthritis compared to a control group
(11). The conflicting results may result from the unique
properties of each rheumatologic disease.

Data about scleroderma are limited. Data have shown
that CIMT increases with age and disease duration
(12). In addition, the flow-dependent vasodilation
ability of the brachial artery decreases as an indicator
of endothelial dysfunction, and CIMT increases as an
indicator of subclinical atherosclerosis in patients with
scleroderma (13). However, data suggesting that
angiographically-visible coronary artery disease is not
different from a control group were also obtained
(14). Since low-grade inflammation plays a role
in the pathogenesis of atherosclerosis, subclinical
atherosclerosis is seen more in the scleroderma
group in which immune/inflammatory activity is more
prominent. However, there is less information about this
issue and conflicts compared to other rheumatologic
diseases. Subclinical, early atherosclerosis has been
investigated in patients with scleroderma in many
groups. Conflicting results were reported in the studies
that used CIMT as an indicator of early atherosclerosis.
Although some researchers did not find significant
changes in CIMT and intraluminal diameter (15-17),
others found significant increases in CIMT in patients
with scleroderma (13,18).

Therefore, we aimed to evaluate whether CIMT, an
indicator of subclinical atherosclerosis that can be
evaluated non-invasively, is high or not in patients with
scleroderma compared to controls matched for risk
factors.

Methods
Patient selection

Patients who were being followed up with a diagnosis
of scleroderma at the Rheumatology Clinic of our
hospital were included in the study. Patients who
did not agree to participate or who had a history of
coronary artery disease, cerebrovascular disease,
peripheral artery disease, or aortic aneurysm (which

are regarded as coronary artery disease equivalent),
history of infection within the recent one year, chronic
renal failure, or collagen ftissue disease except
scleroderma were excluded. The control group
was matched with the study group regarding age,
gender, and coronary artery risk profile to minimize the
potential conflicting effect. A total of 60 individuals
(30 patients and 30 controls) who met the inclusion
criteria and provided informed consent were enrolled
in the study. The study protocol was approved by our
institute’s ethics committee.

Laboratory analysis

Biochemistry tests, fasting plasma glucose, blood urea
nitrogen (BUN), creatinine, low density lipoprotein (LDL)
cholesterol, high density lipoprotein (HDL) cholesterol,
triglyceride, sedimentation rate, C-reactive protein
(CRP), and rheumatoid factor (RF) were analyzed.
High sensitive CRP and RF were fested with the
immunonephelometric method (Dade Behring BN I
System, Germany).

Of immunological tests, antfi-nuclear anfibody (ANA)
was the evaluated with the indirectimmunofluorescent
method, and anticentromer antibody and anti Scl-70
were evaluated with the immunoblot method. These
tests were not performed in the control group.

Carotid artery intfima-media thickness measurement
B-Mode  ulfrasonography  examinations  were
conducted with a 13 MHz linear array transducer using
Vivid 7 ultrasonography device (Vivid 7, GE Medical
Systems Inc., Chicago, USA). All ultrasonography
examinations were performed in the right coronary
artery by the same operator. Images were recorded in
a digital environment and interpreted off-line.

The patient’s head in the supine position was taken
to mild extension from the neck, and the transducer
was placed fransverse on the midline of the cervical
region. The fransducer was mildly shifted to right and
left, and the carotid arteries were visualized from the
fransverse section. The fransducer was rotated in
the longitudinal section, and the carotid bulbus was
localized. Images were obtained from the segment
approximately 1 cm before the bulbus level, and the
bulbus and internal carotid artery in the longitudinal
plane. The Ilumen-intima and media-adventitia
interfaces of the posterior wall of the carofid artery
were made visible using the magnification-zooming
functions of the device. At least 3 measurements were
performed from the posterior wall in each segment,
and the mean value was found. The maximum CIMT
and the mean CIMT were used for statistical analysis.

Statistical analysis

SPSS 11.5 (Statistical Package for Social Sciences-
SPSS, Inc., Chicago, lllinois) for Windows was used fo
analyze the data. Normally distributed parameters
were expressed as mean * standard deviation (SD)
and compared using Student’s t test for independent
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groups. Parameters not normally distributed were
expressed as the median (interquartile range: IQR)
in addition to the mean * standard deviation (SD)
and compared with the Mann-Whitney U test. The
correlation between the CIMT and inflammatory
markers in the scleroderma group was evaluated
with the Spearman correlation. A p level of <0.05 was
accepted as statistically significant.

Results

A total of 60 patients (30 scleroderma patients and
30 confrols) were included in the study. The baseline
clinical characteristics of the patients are shown in
Table 1. The mean age was 51.3 = 11.7 years in the
patient group and 49.3 +10.5 years in the confrol
group; no significant difference was found between
the groups (p=0.51). No difference was detected
between the groups regarding age, diabetes
mellitus, hypertension, smoking, total cholesterol, LDL
cholesterol, HDL cholesterol, and triglyceride levels
(Table 1).

Table 1. Comparison of baseline characteristics of the control and
patient groups. Values are the mean + standard deviation or n (%).

Scleroderma Control
P value
(n=30) (n=30)
Age 513+11.7 49.3 £10.5 0.51
Gender
Female n (%) 29 (96.7) 29 (96.7)
1.00
Male n (%) 1(3.3) 1(3.3)
Diabetes mellitus n (%) 1 (3.3) 1(3.3) 1.00
Hypertension n (%) 5(16.7) 5(16.7) 1.00
Smoking n (%) 5(16.7) 5(16.7) 1,00
Total cholesterol (mg/
i) 189.1 + 56.4 186.1+39.8 0.81
LDL cholesterol (mg/dl)  113.5+45.7 109.9+33.0 0.73
HDL cholesterol (mg/dl) 48.3+7.9 50.1£10.6 0.48
Triglyceride (mg/dl) 135.2+£57.8 1348+ 61.6 0.98

The maximum and mean CIMT measurements were statistically
significantly higher in the patients with scleroderma compared to the
controls, as shown in Table 2 and Fig. 1 and 2.

Table 2. Carofid intima-media thickness of the scleroderma and
control groups

Scleroderma
Control (n=30)

(n=30) value
Maximum CIMT (cm) 0.076 £0.013 0.054 £ 0.009 <0.001
Mean CIMT (cm) 0.070+£0.011 0.048 £ 0.008 <0.001

The rheumatologic and inflammatory markers in the
patients with scleroderma are summarized in Table 3. A
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positive moderate correlation was observed between
the inflammatory markers, hsCRP and sedimentation,
and mean CIMT (r=0.48, p<0.001 for hsCRP; r=0.50,
p=0.007 for sedimentation). Anficentromer antibody
was negative in all patients, and anfiScl was positive
in all patients except two so they were not included in
the statistical evaluation.

Diffuse type scleroderma was detected in 20 patients
andlocalized sclerodermain 10 patients. The maximum
and mean CIMT values were higher in the diffuse group
as the result of assessments made for these subgroups
(Table 4, Fig. 3 and 4). In addition, duration of disease
was significantly longer in patients with diffuse type
compared to patients with localized type [mean (SD):
13.00 (4.14) years; median (IQR) 12.50 (6.50) years in
diffuse type; mean (SD): 8,50 (6.19) years; median
(IQR) 7.50 (8.75) years in localized, p=0.024]. Similarly,
tfriglyceride levels were also higher in patients with
diffuse type [mean (SD): 154.00 (58.34) mg/dl; median
(IQR) 140.00 (60.00) mg/dl in diffuse type; mean (SD):
97.80 (35.25) mg/dl; median (IQR) 8%.50 (57.50) mg/
dl in localized, p=0.011]. No significant difference
was found between the two groups regarding the
other conventional risk factors for atherosclerosis and
inflammatory markers.

Table 3. Rheumatologic and inflammatory markers (n=30 in the
scleroderma group)

Mean % SD Median IQR
hsCRP (mg/L) 49+54 0.97 1.63
Sedimentation (mm/h) 23.2+£18.24 19.00 17.00
ANA 22+0.76 2.0 1.0
RF (1U/ml) 12.6 £8.33 10.1 2.5

SD: Standard deviation; IQR: interquartile range; hsCRP: high sensitive
C-reactive protein; ANA: antinuclear antibody; RF: rheumatoid factor

Table 4. CIMT values in diffuse and localized scleroderma

Diffuse type Localized type
Mean % Median Mean % Median p
SD (IQR) SD (IQR)
Maximum 0.082 0.080 0.066 * 0.070
CIMT 0.011 (0.020) 0.008 (0.010)
0.074 + 0.073 0.062 + 0.065
Mean CIMT 0.011
0.010 (0.017) 0.009 (0.015)

IQR: Interquartile range; CIMT: carotid infima media thickness; SD:
standard deviation

Discussion

Atherosclerosis is a multifactorial and multistage
disease. There is chronic inflammation in all stages of
the disease, which continues until the plaque ruptures
(19). CAD risk increases in inflammatory diseases
such as RA and SLE. CAD is responsible for mortality
in patients with RA. Cerebrovascular diseases are the
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second most common factor responsible for mortality
in patients with RA (20). Subclinical atherosclerosis risk
was high in RA independently from conventional risk
factors (10). In a 2006 study conducted with 57 Indian
patients with RA who did not have CAD, conventional
risk factors and CAD risk equivalents, CIMT measured
from bifurcation of the common carotid artery was
significantly higher in patients compared to confrols,
and it was concluded that subclinical atherosclerosis
was more frequent in these patients (10).

Cardiovascular morbidity and mortality are higher in
SLE, an inflammatory disease, compared to controls. A
study showed that atherosclerosis risk is high in patients
with SLE (21). Cardiovascular event prevalence was
between 6% and 10% and yearly incidence was 1.5%
in prospective cohort studies (22,23). Another case-
control study showed that Ml risk was high in patients
with SLE (24). CIMT was high in patients with SLE who
had cardiovascular findings compared to the ones
who did not have cardiovascular risk factors and the
control group. Inflammation is considered to have a
role in atherosclerosis development in patients with SLE.
Elevated CRP was associated with atheroma plaque
and high CIMT in a cohort composed of 214 patients
with SLE (25). C3 elevation was associated with the size
of atheroma plagque and coronary artery calcification
and was evaluated as an indicator showing that
inflammation increases CVD risk in patients with SLE
(26).

Similarly, macrovascular disease and subclinical
atherosclerosis risk are suggested to be high in patients
with scleroderma in whom inflammatory activity is
high. A meta-analysis was published on this subject
recently. The meta-analysis included 14 CIMT and 7
FMD studies. This analysis showed that the patients with
scleroderma had increased atherosclerosis compared
to healthy controls (27).

Figure 1. Maximum carotid infima-media thickness in the patients with
scleroderma and control groups.

Figure 2. Mean carotid intima-media thickness in the patients with
scleroderma and control groups.

Figure 3. Maximum carotid intima media thickness (CIMT) in diffuse
and localized scleroderma.

Figure 4. Mean carotid intima media thickness (CIMT) in diffuse and
localized scleroderma
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However, data on this issue are conflicting. In a study
about macrovascular disease in 172 patients with
scleroderma with suspicion of CAD, the presence
of CAD was evaluated with coronary angiography,
and CAD prevalence was reported as less high
compared to the general population (14). However,
coronary angiography is not sufficient for showing
atherosclerosis, because coronary angiography is
a diagnostic method that evaluates only coronary
artery lumen through administering a confrast
medium. Mild plaques, particularly ones that expand
outward not inward (positive remodeling), may easily
be overlooked on coronary angiography. In addition,
reference segments that we evaluate (assume) as
normal on coronary angiography may also have
atherosclerotic plagques as atherosclerosis shows
diffuse involvement. Thus, coronary artery disease
prevalence does not provide accurate information
when evaluated with coronary angiography.

In a 2007 study conducted in Italy based on the data
that macrovascular disease risk is high in patfients
with scleroderma, 35 patients with scleroderma and
20 controls were evaluated. Endothelial functions
and presence of subclinical atherosclerosis were
evaluated by measuring FMD and CIMT in the
brachial artery. Conventional CAD risk factors were
also considered. FMD was impaired and a significant
increase was detected in CIMT in the patients with
scleroderma, but an association was not detected
between impaired CIMT and FMD and conventional
risk factors (13). These findings may suggest that early
atherosclerosis development occurs more frequently
in patients with scleroderma. Although the prevalence
of conventional risk factors of atherosclerosis is high in
patients with scleroderma, it is not clear how it affects
macrovascular disease development or whether
accelerates it or not. An association was not detected
between conventional risk factors and macrovascular
disease in that study. It was hypothesized that the
factors such asinflammation, cytokines, and increased
lipid oxidation could play a role in the pathogenesis of
subclinical atherosclerosis. In addition, an association
was not detected between subclinical atherosclerosis
and duration, clinical course and laboratory features
of scleroderma disease (13).

In a study, high prevalence of infermittent claudication
was associated with peripheral arterial disease in
patients with scleroderma; however, cardiovascular
and cerebrovascular events were detected not to
be higher than general population (28). In contrast,
impaired FMD and increased CIMT are accepted
as significant markers of atherosclerotic disease.
In addition, increased FMD and CIMT are used as
a strong predictor of cardiovascular disease and
cerebrovascular events (29).

Lekakis et al. detected that FMD was impaired and
CIMT increased in 12 patients who had primary or
scleroderma-related Raynaud phenomenon (30).
Szucs et al. observed that FMD was impaired; however,
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CIMT did not increase in 29 patients with scleroderma
(12).

Macedo et al. found a slight increase in the intima-
medial thickness of the common carotid artery
in patients with scleroderma, but there was no
statistical significance compared to the confrol group
(17). However Schiopu et al. showed patients with
scleroderma had a higher prevalence of carotid
plague and elevated serum proteins than matched
controls (31).

Although data show that subclinical atherosclerosis
risk is high in patients with scleroderma, researchers
have proposed that these patients should be
supported by new studies due to the presence of
conflicting results and since data were obtained from
a limited number of studies (27,32). Atherosclerosis is a
chronic inflammatory disease. Data suggest that early
atherosclerosis may develop in some autoimmune
rheumatic diseases. The role of classical and non-
classical risk factors is also known in these diseases.
Scleroderma is characterized by vasculopathy, and
microvascularinvolvement is common. Macrovascular
involvement was also reported in some studies. Distal
artery disease in fingers is a classical factor in patients
with scleroderma. Although conflicting results were
reported for CIMT measurement in these patients,
data are also available reporting that the prevalence
of coronary artery and cerebrovascular disease is not
high (14,33).

The presence of non-classical risk factors such as
lipoprotein (a), oxidized LDL, and inflammation is also
real in addition to the classical risk factors. Moreover,
increased vascular injury-related markers such as
antibody against oxidized LDL and soluble vascular
adhesion molecules are associated with vascular
injury in these patients.

The aim of our study was to evaluate the presence of
subclinical atherosclerosis in patients with scleroderma
through measuring CIMT due to conflicting and
complex results. CIMT was compared in patients
with scleroderma and a confrol group. Thirty
patients diagnosed with scleroderma and 30 healthy
controls were included in the study. Groups were
similar regarding age, gender, and risk factors for
atherosclerosis. Mean and maximum CIMT values were
significantly high in the patients with scleroderma. In
addition, a statistically significant relationship was
found between mean CIMT and hsCRP and between
mean CIMT and the erythrocyte sedimentation rate.
This correlation was not shown in previous studies. In our
study, subclinical atherosclerosis was more prominent
in patients with scleroderma compared to the control
group. This may have resulted from the increased
inflammatory activity in the patients with scleroderma.
In the assessment performed for the subtypes of
scleroderma, CIMT was significantly higher in the
diffuse type compared to the localized type. Although
no difference was detected between the diffuse
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and limited groups regarding inflammatory markers,
duration of disease was longer and triglyceride was
higher in the diffuse type; no difference was detected
in the otherrisk factors for atherosclerosis. These findings
suggest that inflammation plays a role in the CIMT
increase in patients with scleroderma; however, the
difference between diffuse andlocalized types suggest
that long-term disease activity plays a role instead of
the grade of inflammation. An important limitation is
the small number of patients in the subgroups. The
possible difference in levels of inflammatory markers
between the subgroups could not be shown. Although
the maijor risk factors for atherosclerosis were similar,
finding different triglyceride levels could be due to
a phenomenon developing in the small number of
cases.

Data about early atherosclerosis are conflicting
in patients with scleroderma. This conflict may be
explained by multiple factors such as methodological
differences, comorbidifies, and different ratios of
diffuse and localized diseases.

Limitations

Our study is a single center and cross-sectional study
and included small patient and confrol groups. The
patient numbers in scleroderma subgroups are not
sufficient.

Conclusion

CIMT measurements were statistically significantly
higher in the patients with scleroderma compared
to the confrol group. This suggests that subclinical
atherosclerosis prevalence increased in the patients
with scleroderma. Subclinical atherosclerosis in the
patients with scleroderma was associated  with
increased inflammatory activity in these patients.
In addition, CIMT was greater in the diffuse type
compared to the localized type.

Supporting these findings with further studies and
evaluating whether it has a prognostic value
would provide important knowledge about the
pathophysiology of rheumatic diseases and
atherosclerosis.
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ABSTRACT

Objective: The aim of this study was to evaluate the clinical, demographic, and diagnostic
characteristics of pediatric patients consulted to the dermatology department.

Methods: Pafients who were consulted to the dermatfology department from pediafric clinic
of Konya City Hospital between January 2021 and August 2021 were scanned retrospectively.
The demographic data of the patients, the pediatric department requesting consultation, their
complaints at admission, the reasons for asking for consultation, and the diagnoses they received
as a result of the consultation were recorded.

Results: A total of 296 patients, 150 (50.7%) females and 146 (49.3%) males were evaluated. Median
age of patients was 5.5 (1.5-10.5 ) years. The outfpatient clinic was seen to have made the most
requests for consultation. The most frequent complaints on presentation were redness of the skin in
168 (56.8%) cases and itching in 36 (12.2%). The five most common diagnoses made as a result of
the consultation were unspecified dermatitis in 47 (15.9%) cases, scabies in 34 (11.5%), insect bite in
17 (5.7%). atopic dermatitis in 13 (4.4%), and seborrheic dermatitis in 13 (4.4%). When the diagnoses
were examined according to the age groups, unspecified dermatitis was usually seen in the 0-2,
6-11, and 12-18 years age groups and insect bite was more common in the 3-5 years age group.
Conclusion: The establishment of effectively functioning consultation mechanisms not only
facilitates a correct diagnosis for the patient and appropriate freatment, but also can shorten the
length of hospital stay for patients and can reduce economic costs.

Keywords: Pediatrics, Dermatology, Consultation, Diagnoses
o1

Amag: Bu ¢alismanin amaci dermatoloji bdlumine konsilte edilen ¢ocuk hastalann klinik,
demografik ve tanisal dzelliklerini degerlendirmekfir.

Materyal-Metod: Ocak 2021 ile Agustos 2021 tarihleri arasinda pediatri kliniginden istenen
dermatoloji konsultasyonlar refrospektif olarak degerlendirilmistir. Hastalann demografik verileri,
konsUltasyon istenme sebepleri, konstltasyon sonucu verilen tanilar kayit edilmistir.

Bulgular: 150'si (50.7%) kadin ve 146’si (49.3%) erkek olmak Uzere 296 hasta degerlendirilmistir.
Hastalarnn ortanca yagsi 5.5 (1.5-10.5) yil idi Ayaktan hasta poliklinigi en ¢ok konsultasyon istenen
cocuk klinigi bélumU olarak gérdlmUstir. En sik konsUltasyon istenme sebebi 168 (%56.8) hastada
kizarklk ve 36 (%12.2) hastada kasinti olarak bulunmustur. Konsdltasyon sonrasi en sik verilen 5
tani 47 (%15.9) hastada tanimlanmamis dermatit, 34 (%11.5) hastada skabiyez, 17 (%5.7) hastada
hasere 1sing1, 13 (%4.4) hastada atopik dermatit ve 13 (%4.4) hastada seboreik dermatit olarak
bulunmustur. Yas gruplan arasindaki fanilara bakildiginda tanimlanmamis dermatit 0-2, 6-11 ve 12-
18 yas grubunda daha sik gorulirken hasere isingi 3-5 yas grubunda daha sik oldugu gérbimUstUr.
Sonug: Etkin isleyen konsUlfasyon mekanizmalannin kurulmasi, hastaya dogru fani konulmasi ve
uygun tedaviyi saglamanin yani sira, hastalann hastanede kalis strelerini kisaltabilir ve ekonomik
maliyetleri azaltabilir.

Anahtar kelimeler: Pediatri, Dermatoloji, KonsUltasyon, Tani

Although the majority of the dermatology department inpatients. Just as for every branch, there is a demand

patient group are outpatients, the

importance for opinions and help on the subject of problems

of consultations from other clinics are becoming related to the branch of dermatology. Although
more important. Consultations are important for the dermatological problems may be associated with a

diagnosis, tfreatment and follow up of patients (1).

primary dermatological disease, they may also be seen

There may be dermatological problems in patients in the form of skin findings of accompanying systemic
seen in the pediafric emergency department, the diseases.
pediatric outpatient clinic and the pediatric wards of

© 2022 Selcuk University School of Medicine 68
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That primary dermatoses can be seen in the pediatric
age group and that skin findings occur in many
inflammatory, infective, and systemic diseasesincrease
the importance of dermatology consultations. The
assistance of dermatology consultations provides
the advantages of correct diagnosis and effective
freatment and a shorter length of stay in hospital for
the patient. Dermatology consultations of patfients
encountered on the pediatric clinics are important
in the training of healthcare personnel, especially in
tertiary level training hospitals (2).

The majority of pediatricians who are first consulted
about diseases that involve the skin and can be
seen in the pediatric age group are specidlists. It has
been determined that a third (9%-32%) of pediatric
consultations are generally with the dermatology
department (3, 4). Pediatric dermatology is special
and important for both branches. The aim of this
stfudy was to evaluate the clinical, demographic,
and diagnostic characteristics of pediatric patients
consulted to the dermatology department.

Materials and Methods

The study was conducted in accordance with the
principles of the Helsinki Declaration. Approval for
the study was granted by the Local Ethics Committee
(Konya City Hospital, TUEK Commission, decision
no:799, dated:2021).

Patients who were consulted to the dermatology
department from Konya City Hospital pediatric
emergency department, pediatfric oufpatient clinics
and pediatric inpatient service between January 2021
and August 2021 were scanned retrospectively. All
the patients were evaluated by a pediatrician and a
dermatologist. The demographic data of the patients,
the pediatric department requesting consultation,
their complaints at admission, the reasons for asking
for consultation, and the diagnoses they received as a
result of the consultation were recorded.

Statistical Analysis

Statistical Package for Social Sciences (SPSS) Windows
software (ver. 22; IBM SPSS, Chicago, USA) was used for
all stafistical analyses. Descriptive statistical methods
were used in the analysis of the data. Normality tests
including Kolmogorov-Smirmov — and  Shapiro-Wilk
tests, was used to determine the distribution of data.
Normally distributed data were expressed as mean *
standard deviation, and not normally distributed data
were expressed as median (25th-75th percentile ).
Categorical variables were specified as number (n)
and percentage (%).

Results
A fotal of 296 patients, 150 (50.7%) females and 146

(49.3%) males, with a median age of 5.5 (1.5-10.5)
years and an age range of 1 day -18 years were
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evaluated. The outpatient clinic was reported to have
made the most requests for consultation, followed by
the emergency department and the inpatient wards
(Table 1).

Table 1. Distribution of patients according fo demographic and
clinical characteristics

n (%)
Sex Female 150 (50.7)
Male 146 (49.3)
Age-years 0-2 89 (30.1)
3-5 56 (18.9)
6-11 87 (29.4)
12-18 64 (21.6)
Pediatric division Emergency
30 (10.1)
Outpatient
Clinic 239 (80.7)
Inpatient 27 (9.1)
Clinic

Table 2. Distribution of patients according to their complaints

Complaints n (%) Complaints n (%)
Rash ] 5628) Acne 5(17)
Pruritus % Darkness of skin 4 (1.4)
(12.2)
Hair loss 16 (5.4) Mass 4 (1.4)
Swelling 11 (3.7)  Light spot 3(1.0)
Diaper dermatitis 8(2.7) Ulcers 2 (0.7)
Red spot 8 (2.7) Bruise 2 (0.7)
Brown spot 7 (2.4) White spot on nail 2 (0.7)
Oral ulcers 7 (2.4) Whitening of skin 1(0.3)
White spots 6 (2.0) Redness on tongue 1(0.3)
Dryness 5(1.7)

The most frequent complaints on presentation were
redness of the skin in 168 (56.8%) cases and itching in
36 (12.2%) (Table 2). The five most common diagnoses
made as a result of the consultation were unspecified
dermatitis in 47 (15.9%) cases, scabies in 34 (11.5%),
insect bite in 17 (5.7%), atopic dermatitis in 13 (4.4%),
and seborrheic dermatitis in 13 (4.4%) (Table 3). The
patients were grouped in age ranges of infancy: 0-2
years, pre-school: 3-5 years, school-age: 6-11 years,
and adolescents: 12-18 years. When the diagnoses
were examined according to the age groups,
unspecified dermatitis was usually more in the 0-2,
6-11, and 12-18 years age groups and insect bite was
more common in the 3-5 years age group (Table 4).



Pediatric dermatology consultations - Yavuz et al.

Genel Tip Dergisi

Table 3. Distribution of most frequently seen 22 dermatological
disorders,

Inﬂdmn.u.:fory Infections Various
Dermatitis
Viral
warts Hemangiomas
8(2.7
(2.7) 8 (2.7)
Molloscum
Dermatitis . Acne vulgaris
47 (159) contagiosum 5 (1,7) 6 (2.0)

Herpes simplex virs

Atopic dermatitis 4(1,4)

Alopecia areata

13 (4.4) 6 (2,0)
. ... Bacterial
Seborrheic dermatitis Oral apthtae
DA Pyoderma ¢(20)
Pruritus < Vitiligo
7R Impetigo I
. - 4 (1,4) . .
Diaper dermatitis Melanocytik nevi
8(2.7) Bl 5(1.7)
Psoriasis s @eEis Callus
6 (2.0) 9(30) 4(1.4)
Pityriasis rosea p i Others
5(1,7) elrerine 67 (22.7) (two or less
patients)
Scabies
34 (11,5)
Insect bite
17 (5.7)

Parameters were
expressed as n (%)

Discussion

In this single-centre, refrospective study without a
control group, 296 patientsreferred to the dermatology
outpatient clinic by various pediatric clinics between

January 2021 and August 2021. The majority of the
patients were outpatients. The most common reason
for consultation was redness in the skin and as a
result of the consultations, most of diagnoses were
unspecified dermatitis and scabies.

Just as there may be pathologies related to the skin on
presentation at hospital, they may also develop during
the follow-up of hospitalization. In addition to the
findings of primary dermatological diseases, findings
may also present in the form of skin involvement of
accompanying diseases (3). Problems related to
exposed areas of skin are noticed early but if lesions
in areas covered by clothes are not reported by the
patient and a thorough physical examination is not
made, they can be easily overlooked. Therefore, a
detailed physical examination is of great importance
in the determination of dermatological problems,
especidlly in pediatric patients (1).

The aim of dermatology consultations is to identify skin
pathologies and reveal systemic problems that may
be related. In a study by Adisen et al. (5) the majority
of dermatology consultations were reported to from
the internal diseases department, and both pediatric
and adult emergency departments. Consultations
requested from pediatric clinics were reported to
constitute 21.2% of all dermatology consultations.
Similar to other studies, the majority of the dermatology
consultations for the pediatric patient group in this
study were found to be requested from pediatric
outpatient clinics (3, 6 7).

In this study, there was no difference between the
genders. The patients for whom consultation was
requested were usually infants or school-age children.
Previous studies reported that more consultations were
requested in infancy (3, 6).

Penate et al. (4) stated that the most common

Table 4. Distribution of most frequently seen 10 dermatological disorders according fo age groups

0-2 years 3-5 years

n =89 n=>56

Dermatitis 20 (22.5) Insect bite 8(14.3)
Scabies 11 (12.4) Dermatitis 5(8.9)
Atopic dermatitis 7(7.9) Tinea capitis 5(8.9)
Seborrheic dermatitis 6 (6.7) Atopic dermatitis 4(7.1)
Insect bite 6 (6.7) Hemangiomas 3 (5.4)
Diaper dermatitis 5 (5.6) M. contagiosum 3 (5.4)
Hemangiomas 5 (5.6) Pruritus 3 (5.4)
Pruritus 3 (3.4) Seborrheic dermatitis 3 (5.4)
Impetigo 2 (2.2) Scabies 3 (5.4)
Pyoderma 2(2.2) Oral aphtae 2 (3.6)
Others 22 (24.8) Others 17 (30.2)

Parameters were expressed as n (%)

6-11 years 12-18 years

n=287 n=é4

Dermatitis 12 (13.8) Dermatitis 10 (15.6)
Scabies 12 (13.8) Scabies 8(12.5)
Warts 5(5.7) Acne vulgaris 4 (6.3)
Alopecia areata 4 (4.64) Oral aphtae 3 (4.7)
Pityriasis rosea 4 (4.6) Alopecia areata 2(3.1)
Tinea capitis 4 (4.6) Callus 2 (3.1)
Insect bite 3 (3.4) Epidermal cyst 2 (3.1)
Xerosis cutis 3(3.4) Contact dermatitis 2 (3.1)
Pruritus 3 (3.4) Psoriasis vulgaris 2 (3.1)
Tinea corporis 3 (3.4) Seborrheic dermatitis2 (3.1)
Others 34 (39.3) Others 27 (42.3)
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diagnoses as a result of pediatric dermatology
consultation were inflammatory dermatitis such as
aftopic dermatitis and seborrheic dermatitis, followed
by infections, primarily viral infections. Similarly in
this study, the leading diagnosis was inflammatory
dermatitis followed by infections, primarily scabies.
Inflammatory dermatitis was determined in 81 (27.4%)
of the 296 patients. Inflammatory dermatitis is a finding
which can usually be seen in a young age group
because of skin sensitivity, and is important as it can
be accompanying other comorbid infections.

In a study conducted by Daye et al. (9) it was
reported that the majority of pediatric dermatology
consultations resulted in a diagnosis of eczema and
dermatitis, similar to this study. In patients diagnosed
with eczema and dermatitis, this is important as it
may be an initial finding of atopic dermatitis, allergic
contact dermatitis and other dermatological diseases
which can subsequently develop. It is therefore
important that this group of patients are followed up
as outpatients in the dermatology outpatient clinic.

Unlike other studies, scabies, which has been frequently
met in our region in recent years, was the second
most common reason for consultation. A diagnosis of
scabies was made in 34 (11.5%) patients in this study.
Different studies have shown different results related
to scabies encountered in pediatric dermatology
consultations. Srinivas et al reported a diagnosis of
scabies in 22 (4.5%) of 486 patients while Afsar et al
diagnosed scabies in 1 (0.2%) of 539 patients (3, 7).

In two separate studies by McMahon et al and Afsar et
al, the pediatric department making the most requests
for consultation was the pediafric inpatient wards
followed by the pediatric hematology department (6,
7). In this study, the most requests for consultation were
from the pediatric outpatient clinics.

In a study by Cruz-Manzano et al. (8) drug reaction
was at the rate of 11.5% in 1427 pediatric consultations,
and in this study drug reaction was determined in 1
patient. It was reported that drug reactions occur
more in pediatric oncology group patients (8).

When the results of ths study were examined overall,
the third most frequent diagnosis after inflammatory
dermatitisand infections was found to be hemangioma
from vascular anomalies. McMahon et al. (6) reported
that vascular anomalies were the second most
common reason for hospitalisation. Similar to the study
by Afsar et al. (7), the low rate of vascular anomalies
seen in consultations in the current study could be due
to this group of patients usually being followed up in
the dermatology outpatients clinic.

Diagnosesseen atlowerrates as aresult of consultations
were acne vulgaris, alopecia areata, recurrent oral
aphthae, and vitiligo. As expected, acne vulgaris
was determined most in the adolescent period of 12-
18 years, at the rate of 2%, which was similar to the
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findings of Daye et al (9).

Limitations of this study could be stated as that it was
retrospective and conducted in a single centre. The
fact that the study was conducted in a tertiary level
hospital also makes it difficult to generalize the results.
Another limitation was that there was no information
about the dermatological treatments applied to the
patients and the outcomes.

Conclusion

Dermatological diseases often occur in childhood. The
establishment of effectvely functioning consultation
mechanisms not only facilitates a correct diagnosis
for the patient and appropriate treatment, but also
can shorten the length of hospitalization for pediatric
patients and can cost-effective. In this process, we
think that the cooperation of the relevant branches
and training between the branches will be beneficial.
Nevertheless, there is a need for further, prospective,
controlled studies of larger number of patients fo be
able to achieve them and similar benefits.
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ABSTRACT

Obijective: In this study, we aimed to share our surgical principles and surgical outcomes in cases of
fixation and fusion with lumbar posterior franspedicular screw-rod systems in our clinic.

Methods: 117 patients who underwent posterolateral fusion surgery with lumbar posterior
franspedicular screw-rod system between 2014 and 2017 were evaluated retrospectively. Dynamic
lumbar radiographs, computed tomography and magnetic resonance imaging were performed
in all cases before the operation. All patients were operated with microsurgical principles and
internal fixation and posterolateral fusion were performed with posterior interpedicular screw-rod
systems. Stabilization systems were evaluated with lumbar X-ray and/or computed tomography on
the first postoperative day. In the 1st and 3rd months, lumbar X-rays were repeated.

Results: All these patients, in whom lumbar spinal instability was detected clinically and
radiologically, had lower back and/or leg pain and different levels of neurological deficits. Of
the cases, 23 were male and 94 were female. The mean age was 53.4 years. According to the
Meyerding classification, there were grade | and Il spondylolisthesis in 69, and 8 cases respectively,
spinal stenosis in 28 cases, burst fracture in 1 case, compression fracture in 3 cases, disc herniation
in 11 cases. The mean follow-up period was 28.6 months.

Conclusions: Meticulous case selection, careful preoperative planning and adherence to spinal
microsurgery principles will increase the success rate in lumbar posterior internal fixation and
posterolateral fusion surgeries.

Keywords: Lumbar spine, Instrumentation, posterolateral fusion, microsurgery
(o]

Amacg: Bu calismada klinigimizde lomber posterior franspedikUler vida-rod sistemleri ile fiksasyon ve
fUzyon vakalarinda cerrahi prensiplerimizi ve cerrahi sonuglarimizi paylasmayr amagladik.

Gere¢ ve Yontem: 2014-2017 yillan arasinda lomber posterior transpedikUler vida-rod sistemi ile
posterolateral fizyon cerrahisi uygulanan 117 hasta retrospektif olarak degerlendirildi. Operasyon
dncesi tUm olgulara dinamik lomber radyografiler, bilgisayarl tomografi ve manyetik rezonans
gorintileme yapildi. Tim hastalarmikrocerrahiprensiplerile opera edildiler ve posteriorinterpediktler
vida-rod sistemleri ile internal fiksasyon ve posterolateral fzyon uygulandi. Postoperatif birinci gin
lomber grafi ve/veya bilgisayarll tomografi ile stabilizasyon sistemleri degerlendirildi. Postoperatif 1.
ve 3. aylarda lomber grafiler tekrarlandi.

Bulgular: Lomber spinal instabilitenin klinik ve radyolojik olarak tespit edildigi tUm bu hastalarda
bel ve/veya bacak agrisi ve farkll dizeylerde nérolojik defisitler vardi. Vakalarin 23'0 erkek, 94'0
kadindi. Ortalama yas 53.4 idi. Meyerding siniflamasina gore siraslyla 69 ve 8 olguda grade | ve
Il spondilolistezis, 28 olguda spinal stenoz, 1 olguda patlama kingi, 3 olguda kompresyon king, 11
olguda disk hernisi mevcuttu. Ortalama takip sUresi 28.6 ay idi.

Sonug: Lomber posterior infernal fiksasyon ve posterolateral fUzyon ameliyatlarinda titiz vaka
secimi, ameliyat dncesi dikkatli planlama ve spinal mikrocerrahi prensiplerine bagdlilik basar oranini
artiracaktir.

Anahtar Kelimeler: Lomber omurga, enstrumantasyon, posterolateral fizyon, mikrocerrahi

Lumbar stabilization of patients with spinal instability
by posterior transpedicular screw fixation and
posterolateral fusion is a common procedure, often
used to provide stability to the unstable spine, to
prevent injury to the neurological structures, to reduce
the misalignment and deformity, to increase the
likelihood of fusion, and to reduce long-term pain.
But the indications are not standardized sfill [1,2].
Radiological diagnosis should not be considered as
the sole criterion for surgery; pain and neurological

findings decreasing the quality of life are also important
parameters [3].

The success of fusion procedures with spinal
instrumentation has increased with the development
of instrumentation techniques, use of high-resolution
radiologicalexaminations, betterunderstanding of bone
healing, improvements in pre- and postoperative care,
aggressive rehabilitation programs, and improvement

© 2022 Selcuk University School of Medicine
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of surgical skills and experience of surgeons [4-7].

The successful implementation of franspedicular
screw-rod systems depends on a thorough knowledge
of pedicle anatomy, biomechanical properties of
the instrumentation, proper patient selection, pre-
operative planning and adequacy of operating room
equipment.

In this study, we presented our series and experience.
Materials and Methods

117 patients with lumbar spondylolisthesis who had
lumbar stabilization and posterolateral fusion with
posterior transpedicular screw-rod systems between
2014-2017 were reviewed refrospectively.

Their clinical charts, radiological studies, operative
notes and follow-up results were studied. Patients’
age, sex, neurological examination findings, number
of segments with franspedicular screw fixation,
complications, and clinical outcomes were noted.
Prolo follow-up criteria was used for assessment of
clinical outcome.

Al cases had anteroposterior, lateral, and
hyperflexion-hyperextension lumbar radiographies,
lumbar computed tomography (LCT), Ilumbar

magnetic resonance imaging (LMRI) studies pre-
operatively (Figure 1). Additionally, bone scintigraphy
was performed in patients who had multiple lesions
in the vertebrae by radiological imaging, and bone
densitometry was done for patients with suspected
osteoporosis.

Pedicle diameters and corpus depths were measured,
and transpedicular screw projections were marked for
the planned levels on LCT pre-operatively.

All patients were given prophylactic antibiotics 1
dose pre-operatively and 2 doses postoperatively.
Surgical gel pillows were placed bilaterally to support
and patients were given neutral prone position. Skin
was brushed with antiseptic solutions for 5 minutes.
In order to see the lumbar lordosis and the position
of the vertebrae in the prone position, the images
were taken with C-arm fluoroscopy, and compared
with the pre-operative radiographs. After the pedicle
projections were determined, the facet joint surfaces
were decorticated. Using a pedicle drill, a nest was
opened in the vertebra corpus by applying gentle
pressure in a controlled manner, which would be
appropriate to the screw size determined from the
lateral of the facet joint. Each hole was checked with
around tip probe. Transpedicular screws were placed
in these slots according to pre-operative calculations
under guidence of C-arm fluoroscopy (Figure 2). The
tip of each screw was placed reaching anterior to
the 2/3 of the corpus length. Transpedicular screws
were fixed with rigid rods modelled according to the
lumbar curve, one transverse connection was used
for segment stabilizations of 3 and above. Transverse
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binders were not used in 2-segments stabilization. No
effort was made for reduction.

In all cases, microsurgical principles were applied
according to the pathology. In cases who underwent
discectomy, intervertebral space was supported
with posterior lumbar interbody fusion (PLIF) and
transforaminal  lumbar interbody  fusion  (TLIF).
After facet and fransverse process decortication,
aufogenous bone grafts were placed, and screws
were fixed. Spongostan was placed on the dura in
laminectomy levels. Patients were transfused 1 unit of
erythrocyte suspension.

The patients were mobilzed with o lumbar
corset supported by steel bars on the same day
postoperatively. On postoperative day 1, direct
radiological radiographs were taken (Figure 3). In
necessary cases LCT was done. The cases used lumbar
corset for 3 months. Our clinical results were controlled
by Prolo’s follow-up scale.

Resulis
There was a total of 117 cases. Ninety-four (80.3%) of
them were female and 23 (19.7%) were male (f/m=4.1)

(Table 1). The mean age was 53.4+9.7 (range=19-75)
years and 83 cases were 50 years or older (Table 2).

Table 1. Distribution of patients according to sex, age and

indications

Number of patients %
Male 23 19.66
Female 94 80.34
10-29 years 2 1.71
30-49 years 32 27.35
50 years and older 83 70.94
Meyerding Grade 1 69 58.97
(Listhesis after LDH surgery) (5)
Meyerding Grade 2 8 6.84
Spinal stenosis 25 21.37
Lumbar disc herniation 9 7.69
Vertebrae fracture 4 3.42

Table 2: Physical examination results of the patients before surgery

Number of patients %
Motor deficits 55 47.01
Reflex alterations 75 64.10
Sensorial alterations 71 60.68
Laseque test positivity 109 93.16
Femoral strain test positivity 15 12.82
Neurogenic claudication 35 29.91

All cases had lower back and/or leg pain at admission
and various neurological deficits. Laseque test positivity
rate was especially high (93.16%) (Table 3).
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Table 3: Distribution of the number of patients with transpedicular
screws applied segment

Number of patients %
2 segments 13 11.11
3 segments 67 57.26
4 segments 29 24.79
5 segments 8 6.84

There were 69 Meyerding grade |, 8 Meyerding grade
Il spondylolisthesis cases. Spondylolistehezis was af
L3-4 level in 9 cases, L4-5 level in 36 cases, L5-S1 level
in 30 cases. Two of the cases had spondylolisthesis at
2 levels. Spinal stenosis was seen in 25 cases (1 case
single level, 15 cases 2 levels, 8 cases 3 levels, 1 case 4
levels). Disc herniation was present in 9 cases (2 cases
at 1level, 2 cases at 2 levels, 5 cases af 3 levels) 1 case
burst fracture, 3 cases compression fracture (Table
4). The median follow-up period was 28 (range=3-48)
months.

Table 4: Complications

Number of patients %
Dura injury 2 1.7
Subcutaneous CSF collection 4 3.4
Superficial cutaneous infection 1 0.85
Screw breakage 4 3.4
Re-operation 5 4.27

Thirteen caseshad 2-segment, 67 caseshad 3-segment,
29 cases had 4-segment and 8 cases had 5-segment
franspedicular screw-rod stabilization (Table 5).

Table 5: Clinical outcomes according to Prolo follow-up criteria

Number of patients %
Excellent 35 29,91
Good 77 65,81
Medium 4 3,42
Poor 1 0,85
In 2 cases with infraoperative dural damage,

dura was repaired primarily. There were no cases
of postoperative cerebrospinal fluid (CSF) fistula.
However, postoperative CSF collection was observed
in 4 cases in which peroperative macroscopic dural
damage was not observed. Serial skin aspirations
under USG vidance were performed for these cases,
and no addifional surgical procedure was needed
for them. Superficial skin infection developed in 1
patient and freated with appropriate antibiotherapy.
No instrument infection was observed. In one
postoperative case, the screw was replaced by re-
operation, due to misplacement of screw out of the
L5 pedicle which was causing radicular symptoms. In
4 cases, screw breakage was seen unilaterally (L5 in
3 cases, S1in 1) and replaced with new ones by re-
operation (Table 6).

Postoperatively, 112 (95.7%) of 117 patients who

had various degrees of back and/or leg pain at
addmission had no leg pain. Of these, 41 (35.04%)
were found to have moderate intermittent lower back
pain, which did not prevent them from performing
normal daily activities and working. There was 1
patient who had 4-segment stabilization from L3 to
S1 with worsened compilaints. Medical treatment and
physical therapy were applied. But his complaints
did not fade. Complaints were thought to be due to
rigid stabilization. The transpedicular screw rod system
was removed. The patient’s complaints decreased.
Our results according to Prolo follow-up scale was;
excellent in 35 (29.91%) cases, good in 77 (65.81%)
cases, mediumin 4 (3.42%) cases and poorin 1 (0.85%)
case.

Discussion

The first fixation procedure was performed by Hadra
in the thoracolumbar spine by using wires in 1889 [8].
The first spinal fusion was performed in 1911 by two
different surgeons named Albee and Hibbs. Albee
used autologous fibia graft, separated the spinous
processes and placed the ftibial graft in between
them. Hibbs, on the other hand, placed overhanging
spinous layers on the laminae [2,10].

Transpedicular screw-rod systems have been found
to provide much better segmental fixation compared
to other posterior instrumentation systems such as
laminar hook-rod or segmental wire-rod [11,12].
However, in cases where the posterolateral fusion
is the only intervention, especially in cases with
discectomy, the unbalanced distribution of the load
on the vertebral column can increase the pressure
on the transpedicular screw-rod systems. The findings
of some authors support the view that adding
interbody fusion gives superior mechanical strength
to the vertebral structure. Three-column stabilization
provides protection to neighboring mobile normal
segments and prevents mechanical pain syndromes
[13-15]. In our cases, we performed pre-operative
surgical planning considering the stabilization of three
columns. We did laminectomy only in the stenotic
levels, and discectomy if there was an indication. In
cases that we performed discectomy, we applied
appropriate support (TLIF, PLIF) materials to the disc
space. In addition, the screws were fixed with rigid
rods which were given form in a manner that was
appropriate to the pre-operative lumbar vertebral
alignment. No reduction was applied to any patient
unless required. Thus, we observed that postoperative
lower back pain was decreased by maintaining the
stability of the anterior, middle and posterior colons.
This decreased postoperative analgesic use, and
allowed earlier mobilization. In addition, we observed
that reducing the load on the transpedicular screw
rod system reduced the complications of screw-rod
systems.

Lehman et al. reported 32 cases with posterior
lumbar fusion which were followed for more than 30
years. They found that instability developed above
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the fusion segment in about half of the cases and
stenosis developed in about one third. However,
these adjacent segment degenerations did not
correlate with clinical symptoms [16]. Forty-nine cases
who underwent posterior lumbar fusion and posterior
interbody fusion were followed for five years. It was
emphasized that the apparent adjacent segment
degeneration was correlated with the clinic and that
the development of pseudoarthrosis was a protective
factor for adjacent segment degeneratfion [17].
Although our patients had early follow-up results, no
pseudoarthrosis and adjacent segment changes were
observed in our cases.

Thanks to instrumental fusion operations, cases can be
mobilized in the early period and their return to daily
living activities is faster. Patients with short segment
stabilization had less pain both in late postoperative
and early postoperative follow-up periods. In pafients
who underwent multisegment stabilization, the
postoperative operative pain was more severe. In the
late postoperative period, the patients had more pain
symptoms due to waist inactivity.

Recently, non-insfrumentation decompression has
been preferred especially in patients with spinal
stenosis. However, the appropriate freatment modality
for lumbar spinal stenosis with spondylolisthesis
is instrumentation and fusion in addition to
decompression [18-20]. Providing the stability of the
back and middle columns in particular; ligamentum
flavum, facet joints and surgical interventions
performed on the discs may impair the mechanical
stability of the spine. Furthermore, pedicle systems
have important advantages especially in elderly
and osteoporotic patients. The best fixation in the
osteoporoftic vertebra is obtained from the pedicle,
lumbar lordosis is preserved or restored, and fusion
rates are increased by increasing rotational stability.
The patients in our group were generally 50 years
of age or older and constituted 71 percent of all
patients. Many studies have similar approaches. For
example, Fischgrund et al. Compared the rates of
instrumentation and instrumentation-free fusion in
cases with spinal stenosis and spondylolisthesis and
reported that instrumentation increased fusion [21].

Posterior  transpedicular  screw-rod  application
have its own advantages and disadvantages
compared to other stabilization systems (hook and
wire) applied to the lumbar region. Pedicle screws
are more effective and advantageous than other
insfrumentation systems in fixing the spine rigidly. They
can be used in laminectomy performed vertebrae.
The instrumentation level can be kept shorter and they
are appropriate for the instrumentation of the sacrum.
Screw-rod systems can additionally provide normal
spinal curvature [11,13,14,22-24].

During pedicle screw application; complications such
as screw malposition, spinal cord injury, retroperitoneal
organ injury, infection, screw breakage and screw
stripping, lack of appropriate instrumentation,

75

prolonged operation time, excessive blood loss can be
observed [25-30]. The most important complication of
pedicle screw application is the incorrect placement
of the screw. Radix, dura, cauda equina or spinal cord
injury may occur in this case. In order to minimize or
eliminate this risk, pre-operative planning should be
performed very well and rigorous surgery should be
performed. Measurements of each spine to be applied
to the transpedicular screw should be calculated
on pre-operative LCT and / or LMRIL. The screw
delivery angles should be determined and ensure
that sufficient material is in stock. Surgical technique,
experience, use of scopy and anatomical correlation
in posterior franspedicular screw applications minimize
the possible complications.

Postoperative late complications can be due to the
structural features of the instruments used They can be
used in laminectomy performed vertebrae and the
patient’s changing biomechanics. Implant fractures
are quite common in that period. They can be used
in laminectomy performed vertebrae, These are
usually caused by metal fatigue. Again, loosening of
implants with screw or hook-rod connection loosening
or connection errors due to production may be seen
[28,31]. Especially the spinal dura under L5 and below
is much thinner. Although there is no mechanical injury,
we think it causes CSF leakage and collection. We
recommend that the L5 and six dura materin should
be controlled with the valsalva maneuver during the
operation and if there is any CSF leak, it should be
repaired. In addition, we think that it is useful o place
the hemovak drainage for drainage away from this
area. In Table 6, it is seen that our complications are
low in comparison with the series in the literature. In pre-
operative preparation, we think that calculating screw
lengths, pedicle diameters and screw insertion angles
on LCT and LMRI reduce possible franspedicular screw
complications. We think that especially pre-operative
preparation is very important in surgical success.

The results of posterolateral transpedicular screw-
rod application in the literature are variable. In the
lumbar spinal stenosis decompression surgery, good
and excellent results were reported at 80%. However,
in most studies, early and mid-term results are good
and in long-term follow-up, the results deteriorate
over time and restenosis may develop [31,32]. Turner
et al. studied long-term results and reported good
and excellent results of in 64% of cases. In the same
study, it was reported that good and perfect result
rate increased to 85% in the presence of degenerative
spondylolisthesis [7,31]. In our study, our good and
excellent results are at 95%. This rate is quite high with
our study with a mean follow-up of 28.6 months. This
success depends on careful and appropriate surgical
application, microsurgical application and surgical
experience, careful patient selection, good and
careful pre-operative preparation. However long-term
results should be studied with prospective randomized
studies.
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Conclusions

Posterior transpedicular fixation and posterolateral
fusion applications improve the quality of life. Patients
can return to their daily lives and jobs faster. Patient
selection is very important. We recommend that pre-
operative preparation be performed as carefully
as possible. We believe that it will facilitate the
operation and minimize the complications related to
franspedicular screw systems. We also recommend
that all procedures except transpedicular screw rod
applications should be performed by microsurgical
technique.
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ABSTRACT

Aim: We aimed to investigate whether the monocyte/high-density lipoprotein ratio (MHR) has
a potential value in the diagnosis of schizophrenia and in predicting the presence of comorbid
coronary arfery disease (SPCAD).

Material and Method: A fotfal of 281 participants were enrolled in this cross-sectional study. Of the
participants, 85 (Group 1) were diagnosed with schizophrenia and stable coronary artery disease,
and 92 (Group 2) were diagnosed with only schizophrenia. 104 (Group 3) participants in the control
group had no disease.

Results: MHR was highest in group 1 and higher in group 2 than in group 3. Group 1 was 18.91
(13.38-23.60) group 2: 13.68 (11.11-16.66) and group 3: 12.50 (9.13-15.68), respectively; p<0.001 for
both). Conversely, HDL was the lowest in group 1, while it was lower in group 2 than in group 3 (38.52
+9.45 vs. 42.76 £ 9.12 vs. 47.00 £ 11.87, respectively p<0.05 for both). The cutoff value of MHR for
SPCAD was 12.77, with a sensitivity of 79% and a specificity of 43%. This value for SP was 10.73, with
a sensitivity of 79% and a specificity of 50%.

Conclusion: High MHR which indicates an enhanced inflammation and oxidative stress was found
a significant and independent marker in SP and SPCAD.

Keywords: Coronary artery disease, inflammation, monocyte to high-density lipoprotfein ratio,
oxidative stress, schizophrenia

(o) 4

Amag: Bu calismada sizofreni ve stabil koroner arter hastaligi olan sizofreni hastalarinda (SKAH-S)
monosit/yUksek yogunluklu lipoprotein oraninn (MHO) fanida &ngdrdiricy degerinin olup
olmadigini arastirmayr amagladik.

Gereg ve yontem: Bu kesitsel calismaya toplam 281 katiimci alindi. Katilimcilarin 85'ine sizofreni ve
stabil koroner arter hastaligi (Grup 1), 92'sine ise sadece sizofreni (Grup 2) tanisi konuldu. Kontrol
grubundaki 104 katilimcinin (Grup 3) ise higbir hastalig yoktu.

Bulgular: MHO grup 1'de en yuUksek iken grup 2'de grup 3'e gdére daha yUksekti (grup 1: 18.91
(13.38-23.60); grup 2: 13.68 (11.11-16.66); grup 3: 12.50 (9.13-15.68); her iki karsilastirmaicin p <0.001).
Buna zit olarak, HDL grup 1'de en dUsUk iken grup 2'de grup 3'e gére daha distktt (grup 1: 38.52
+ 9.45; grup 2: 42.76 £ 9.12; grup 3: 47.00 + 11.87; her iki karsilastirma igin p <0.05). MHO’ nun
kesme puani stabil koroner arter hastaligi olan sizofreni hastalarinda 12.77 ve Uzeri alindiginda
duyarliik %79, 6zgUllik ise %43 bulundu. Sadece sizofreni hastalarinda ise kesme degeri 10.73 ve
Uzeri alindiginda duyarliik % 79, 6zgUlluk ise % 50 bulundu.

Sonug: Artmis inflamasyon ve oksidatif stresi gdsteren ylUksek MHO, sizofreni ve stabil koroner arter
hastaligr olan sizofreni hastalannda dnemli ve bagimsiz bir belirte¢ olarak bulundu.

Anahtar kelimeler: Koroner arter hastaligi, inflamasyon, monosit/yUksek yogdunluklu lipoprotein
orani, oksidatif stres, sizofreni

Schizophreniais aserious mental disorder that manifests
itself with disturbances in thought, perceptfion and
behavior, and causes severe morbidity and mortality.
It is known that its lifetime prevalence is approximately
1% (1). The first hypotheses proposed in schizophrenia,
which has a multi-factorial etiology, pointed to
neurotransmitter imbalance. In recent genetic studies,
genetic regions associated with oxidative sfress and
inflammation stand out (2). Studies on blood cells,

cytokines, inflammatory proteins, and tissue levels reveal
the role of the immune system and inflammation in
schizophrenia (3-5). Studies on oxidative stress show that
there is a decreased antioxidant capacity in addition
to increased oxidant activity in schizophrenia (6). It has
been reported that both pro-inflammatory markers
and oxidative stress are increased independent of
antipsychotic treatment (6, 7).
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Studies reveal that oxidative stress and inflammation
may be effective not only in the etiology but also in
the development of co-morbid condifions observed
in the disease. It has been shown that the frequency
of cardiovascular diseases increases 1.20 to 1.81 fimes
and mortality increases 2 to 3 times in patients with
schizophrenia (3, 6). Genetic factors, insulin resistance,
impaired hypothalamic-hypopituitary-adrenal
axis, increased oxidative stress and inflammatory
response are thought to facilitate the development of
cardiovascular diseases in patients with schizophrenia
by forming a common ground (8-10).

Inflammation and oxidative stress are known to play
an important role in the development and progression
of atherosclerosis (11). Macrophages and monocytes
are the mostimportant cells that mediate the secretion
of pro-inflammatory and pro-oxidant cytokines at
inflammation site (12). These cells were determined
to provide the release of inflammatory cytokines
and ftissue remodeling in the pathophysiology of
coronary artery disease (13). Conversely, high-density
lipoprotein cholesterol (HDL-C) prevents the formation
of atherosclerosis by creating a defense mechanism
in endothelial cells with its anfioxidant effect (14, 15).
This result has been supported by many studies (16).
In addition, HDL-C inhibits monocyte activation and
the proliferation and differentfiation of monocyte
progenitor cells (17). The ratio of these two parameters
(monocyte/HDL-C ratio (MHR)) has been identified
as a new marker, as high monocyte count and low
HDL-C play a role in diseases with inflammatory and
oxidative stress in the pathophysiology. This rafio is a
relatively simple and inexpensive indicator of systemic
inflammation obtained from the total blood count. In
addition, this marker has predictive and prognostic
importance in cardiovascular diseases such as
coronary artery disease (18, 19). In the study of Kiziltung
et al., it was found that MHR was associated with the
severity of coronary artery disease in 760 patients who
underwent coronary angiography under elective
conditions (20). In a recent study, 74 schizophrenic
patients were compared with healthy controls for MHR.
In that study, MHR was higher in the patient group than
in healthy individuals (21).

MHR, which is a practical and inexpensive instrument,
can be used fo detect early systemic inflammatory
events such as cardiovascular disease in patients with
schizophrenia. However, there is no study investigating
MHR in schizophrenia patients with coronary artery
disease in the literature (SPCAD). For this reason, our
study has two aims; i- to determine the diagnostic
value of MHR in patients with schizophrenia, ii- The
capacity of MHR to predict the presence of coronary
artery disease in patients with schizophrenia.

Material and Method
All subjects were refrospectively reviewed admitted fo

a tertiary hospital with schizophrenia between January
2009 and February 2020. The demographic and

clinical data of the patients were obtained from their
electronic medical records. Patients admitted with a
diagnosis of schizophrenia for at least 6 months were
included. In addition, the diagnosis of schizophrenia
was confirmed by at least 2 psychiatrists. The diagnosis
of the patients was made according o the 4th edition
of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR) (22). All patients were between
18-65 years old. Patients with an active infection during
the blood draw, acute coronary syndrome, history of
acute or chronic liver or kidney disease, autoimmune
disease, cancer, hematological disorders, severe
valvular  disease, rheumatic disease or using
antihyperlipidemic drugs were planned to be excluded
from the study. Among the patients diagnosed with
schizophrenia, patients with stable angina pectoris
were selected. After all, it was determined that 91
patients with schizophrenia were diagnosed with
stable angina pectoris. Six of these patients had
missing file information. Thus, 85 schizophrenia patients
with coronary disease were included in the study
as Group 1. The diagnosis of stable angina pectoris
was made in accordance with the criteria specified
in the guidelines. All patients with stable angina
pectoris underwent coronary angiography. Coronary
angiographies of the patients were performed after
the blood results were evaluated in the study. Group 2
(n=92) included patients with schizophrenia who were
age-matched to the first group and did not have any
cardiac diagnosis. In order o increase the accuracy
of the analyzes, the control group was also included
in the study (group 3, n=104). This group was selected
as age-matched fo the previous groups among the
individuals who were notf found to have any pathology
when they were admitted to the cardiology outpatient
clinic with any cardiac complaints. The demographic
and clinical data of the patients were obtained from
their electronic medical records.

An approval (approval no. 2020/483) of the Local
Ethics Committee of Selcuk University was obtained for
the research.

Laboratory Analysis

Routine blood ftests obtained in the last three
months in the psychiatry and cardiology clinics to
which the participants applied were included in
the analysis. Basic hematologic parameters, such
as monocyte count were measured with an auto
analyzer. Serum total cholesterol, triglyceride, and
HDL-C concentrations were analyzed by using an
automated chemistry analyzer. Serum low-density
lipoprotein cholesterol (LDL-C) values were estimated
by the formula of Friedewald or directly measured if
triglyceride > 400 mg/dL. MHR ratio was calculated by
division of monocyte count by HDL-C.

Statistical Analysis

Statistical analyses were performed using the SPSS
software version 23.0 (SPSS Inc, Chicago, IL, USA). The

78



MHR in patients with schizophrenia - Candemir et al.

Genel Tip Dergisi

Kolmogorov-Smirnov method was used to test the
distribution pattern. Data were presented as mean
and standard deviation, median and interquartile
range, or proportions. The Chi-square test was used
to compare the proportions of the different groups.
One-way analysis of variance or Kruskal-Wallis tests
were used to compare continuous variables among
different groups according to the distribution pattern
of the variable. When an overall significance was
observed in a normally distributed variable, the post
hoc Tukey's test was performed. When an overall
significance was observed in an abnormally distributed
variable, pairwise differences were evaluated using
the Mann-Whitney U test and the Bonferroni correction
was applied to adjust for multiple comparisons.
Stepwise multivariate logistic regression analysis
was done to examine the association between
the functional significance of the lesions and other
variables. Variables with P < 0.25 in univariate logistic
regression were included in a multivariate logistic
regression model. In the logistic regression model, MHR
level was assumed to be a binary variable according
to the cutoff point detected in the receiver operating
characteristic (ROC) curve analysis. A difference with
a p-value <0.05 was considered statistically significant.

Results

A total of 281 participants were enrolled in the study.
Of the participants, 85 (Group 1; mean age 37.06
11.27, 22 females and 63 males) were diagnosed with
schizophrenia and stable coronary artery disease
and 92 (Group 2; mean age 37.36 = 10.50, 35 females
and 57 males) were diagnosed only schizophrenia.
104 (Group 3; mean age 35.40 = 11.01, 49 females
and 55 males) participants in the control group
had no disease. Demographic characteristics were
similar across all groups. There were no significant
differences between groups with respect to the serum
biochemical parameters of glucose, creatinine,
hemoglobin, platelets, lymphocyte, ALT, AST, total
cholesterol, triglycerides, LDL-C (Table 1).

Monocytes count (700.00 (575.00-800.00) vs. 600.00
(500.00-700.00) vs. 500.00 (400.00-675.00) vs, p < 0.001)
and MHR (18.91 (13.38-23.60) vs.13.68 (11.11-16.66) vs.
12.50 (9.13-15.68), p<0.001) were significantly higher
in group 1 than the other group 3, while HDL-C (38.52
+ 9.45 vs. 42.76 £ 9.12 vs. 47.00 + 11.87, p<0.001) was
lower. The cutoff value of MHR for schizophrenia was
10.73, with a sensitivity of 79% and a specificity of 50%,

Table 1. Baseline characteristics and laboratory findings of the study participants.

Group 1 (n=85) Group 2 (n=92) Group 3 (Control) (n=104) ]
Age, mean (SD), years 37.06 £11.27 37.36 £10.50 35.40+11.01 0.40
Sex (Male), n (%) 63 (74.1) 57 (62.0) 55 (52.9) 0.10
Hypertension, n (%) 51 (60) 64 (69.6) 61 (58.7) 0.24
Diabetes mellitus, n (%) 32 (37.6) 28 (30.4) 27 (26) 0.22
Smoke, n (%) 26 (31) 31 (34) 36 (35) 0.83
Dyslipidemia, n (%) 43 (50.6) 43 (46.7) 36 (34.6) 0.16
EF, % 60.00 (52.00-65.00) 62.00 (55.00-65.00) 65.00 (61.00-67.00) 0.15
Glucose, mg/dl 98.00 (91.00-147.50) 102.00 (93.00-129.00) 101.00 (91.00-125.00) 0.26
BUN, mg/dl 17.59 + 6.06 16.34+ 4.94 15.75+ 6.63 0.12
Creatine, mg/dl 0.88 (0.80-1.10) 0.82 (0.72-0.98) 0.82 (0.70-0.97) 0.07
WBC count, (x 103/ml) 8.80 (7.20-10.25)* 7.55 (6.60-9.10) 7.45 (6.30-8.70) 0.01
Hemoglobin, gr/dl 13.74+1.76 13.53 £2.09 13.29 +1.68 0.26
RDW, % 14.00 £1.72 13.00 + 1.32 13.85+1.81 0.31
PLT, (x 10%/ml) 241.00 (193.50-277.00) 235.00 (186.25-286.00) 235.00 (194.25-286.00) 0.34
Neutrophil count 5300.00 (4500.00-6750.00)* 4600.00 (3700.00-5450.00) 4450.00 (3500.00-5500.00) <0.001
Lymphocyte count 2257.06 +907.08 2275.76 £ 930.81 2373.26 £775.76 0.90
Monocyte count 700.00 (575.00-800.00)* 600.00 (500.00-700.00)* 500.00 (400.00-675.00)* <0.001
AST U/l 22.00 (16.00-29.00) 21.00 (17.00-27.00) 20.00 (17.00-25.25) 0.22
ALT u/I 21.50 (15.00-31.00) 20.00 (14.75-30.25) 19.00 (14.00-27.00) 0.07
Triglyceride mg/dl 148.24 £73.75 160.88 + 82.83 148.67 + 85.52 0.49
Total cholesterol, mg/dl 185.82 + 44.74 185.36 + 56.71 197.03 + 44.89 0.17
LDL, mg/dl 116.03 + 41.40 113.16 £ 45.72 122.93+38.16 0.24
HDL, mg/dl 38.52 + 9.45* 42.76+9.12* 47.00 + 11.87* <0.001
MHR 18.91 (13.38-23.60)* 13.68 (11.11-16.66)* 12.50 (9.13-15.68)* <0.001

Results are expressed as mean + SD or median (IQR) or frequency (%)

ALT: alanine aminotransferase, AST: aspartate aminotfransferase, BUN: Blood Urea Nitrogen, HDL: high-density lipoprotein cholesterol, LDL:
low-density lipoprotfein cholesterol, MHR: monocyte to high-density lipoprotein cholesterol ratio, PLT: platelets, RDW: Red cell distribution
width, WBC: white blood cells. “denotes statistically significant cells after Tukey or Games-Howell adjustment.
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(AUC: 0.652; 95% confidence interval (Cl): 0.575-0.729;
p<0.001) on ROC curve analysis (Figure 1). Mulfivariate
logistic regression analysis including hypertension,
dyslipidemia, glucose, ALT, fotal cholesterol,
LDL-C, MHR demonstrated that MHR was the only
independent predictor of schizophrenia (OR: 1.438, CI:
1.268-1.631, P<0.001) (Table 2).

The cutoff value of MHR for schizophrenia and stable
coronary artery disease was 12.77, with a sensitivity of
79% and a specificity of 43% (area under the curve
(AUC): 0.695, 95% confidence interval (Cl):0.616-
0.775; p<0.001) on ROC curve analysis (Figure 2).
Three models were generated by multivariate logistic
regression analysis o predict SPCAD. MHR was found
to be the best independent predictor in all models
(OR: 1.471, CI: 1.283-1.688, P<0.001) (Table 3).

Figure 1. Receiver operating characteristic (ROC) curve analysis of
MHR in schizophrenia patients.

AUC: area under the curve; Cl: confidence interval; MHR: monocyte
to high-density lipoprotein cholesterol ratio.

Table 2. Multivariate logistic regression analysis showing independent predictors in schizophrenia patients.

Univariate Multivariate

OR (95 % CI) ] OR (95 % CI) P
Sex (Male) 1.396 (0.789-2.470) 0.252 - -
Hypertension 1.611 (0.892-2.910) 0.114 1.138 (0.509-2.54¢6) 0.753
Dyslipidemia 1.658 (0.932-2.947) 0.085 1.761 (0.807-3.845) 0.155
Glucose 1.004 (0.998-1.010) 0.159 1.005 (0.998-1.013) 0.166
ALT 1.019 (0.994-1.045) 0.132 1.018 (0.985-1.051) 0.292
Total cholesterol 0.995 (0.990-1.001) 0.111 1.014 (0.996-1.033) 0.129
LDL 0.994 (0.988-1.001) 0.106 0.980 (0.959-1.001) 0.063
MHR 1.422 (1.264-1.600) <0.001 1.438 (1.268-1.631) <0.001

OR: Odds Ratio, Cl: Confidence Interval ALT: alanine aminotransferase LDL: low-density lipoprotein cholesterol, MHR: monocyte to high
denisity: lipoprotein cholesterol ratio, Bold values denote statistical significance at the p < 0.05 level.

Table 3. Multivariate logistic regression analysis showing independent predictors in schizophrenia patients with coronary artery disease.

o OR (95 % CI) Univariate Multivariate
P OR(95%Cl) p
Sex (Male) 1.758 (0.925-3.343) 0.085 0.728 (0.270-1.962) 0.531
Hypertension 0.656 (0.353-1.221) 0.184 0.444 (0.163 -1.206) 0.111
: A Creatine 1.102 (0.620-1.957) 0.741 - -
WBC 1.000 (1.000-1.000) 0.641 - -
Neutrophil 1.000 (1.000-1.002) 0.002 1.000 (1.000-1.001) 0.009
MHR 1.448 (1.278-1.641) <0.001 1.471 (1.283-1.688) <0.001
2 A+ Monocyte - - 1.002 (1.000-1.003) 0.014
8 A+ HDL - - 0.953 (0.920-0.989) 0.010

Model 1 includes sex, hypertension, creatine, WBC, neutrophil, and MHR.
Model 2 includes sex, hypertension, creatine, WBC, neutrophil, and monocyte.

Model 3 includes sex, hypertension, creatine, WBC, neutrophil, and HDL.

OR: Odds Ratio, Cl: Confidence Interval WBC: white blood cells. MHR: monocyte to high density: lipoprotein cholesterol ratio, HDL: high-
density lipoprotein. Bold values denote statistical significance at the p < 0.05 level.
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Figure 2. Receiver operating characteristic (ROC) curve analysis of
MHR in schizophrenia patients with coronary artery disease.

AUC: area under the curve; Cl: confidence interval; MHR: monocyte
to high-density lipoprotein cholesterol ratio.

Discussion

In our study, MHR was found higher in SPCAD
compared to schizophrenia patients without coronary
artery disease and the confrol group. In addition,
increased MHR was found to have a diagnostic value
both for schizophrenia and for predicting the presence
of coronary artery disease in schizophrenia patients.

Genetic studies reveal the prominent role of
inflammatory parameters in schizophrenia. Among
the single nucleotide polymorphisms detected in
schizophrenia, it has been shown that the strongest
relationship with the disease is in the genes responsible
for the complement system (C4) (23). Studies show
that the C4 complement protein enables the synapses
to be pruned by microglia and that the C4A protein
is expressed more in schizophrenia patfients than in
conftrols. It is thought that neuron-microglia interaction
through the complement system plays a role in the
pathogenesis of schizophrenia. In addition to many
parameters in the detection of systemic inflammation,
whole blood and biochemistry measurements offer
practical and effective methods. In a recent meta-
analysis evaluating the studies investigating neutrophil-
lymphocyte ratio (NLR), which is shown as one of these,
it has been shown that NLR increases both in the first
episode and in chronic schizophrenia patients (3). It
has also beenreported that there is a linear relationship
between increased NLR and increased disease
severity. Studies evaluating monocytes in patients with
schizophrenia state that the number of monocytes
increases in both follow-up and first-episode patients
(24, 25). It is stated that the increase in monocytes in
patients with schizophrenia is a peripheral indicator of
microglia activation in the brain (24). Our findings show
that MHR increases similarly to NLR in patients with
schizophrenia compared to controls, and monocyte
activation can also be mentioned in patients in our
sample.
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It is known that lipid metabolism is impaired in patients
with schizophrenia. In a meta-analysis including 19
studies, it was revealed that first-episode psychosis
patients who did not use any medicatfion had a
decrease in total cholesterol and HDL-C levels and
an increase in triglyceride levels (26). Based on
this, low HDL-C levels in schizophrenia patients are
considered to be associated with both the etiology
of schizophrenia and increased cardiovascular
comorbidity (27). Consistently with the literature, in
our study, HDL-C levels were lower in schizophrenia
patients with coronary artery disease compared to
both the conftrol group and schizophrenia patients
without cardiovascular  disease.  Although the
cross-sectional design of our study does not allow
interpreting the causal relationship, it can be stated
that lipid metabolism should be closely monitored in
patients with schizophrenia. In addition, ROC analysis
shows that MHR can be used as a new biomarker in
patients with schizophrenia.

Inflammation and oxidative stress are well-known
mechanisms during the development and progression
of atherosclerosis (13). It has been stated that the
number of monocytes, one of the basic cells of the
human immune system, is an independent predictive
markerin atherosclerotic plaque formation and plaque
progression (28). Since the sensitivity of monocytes
to chemokines increases in hypercholesterolemic
patients, it has been expressed that these cells
play a more prominent role in the atherosclerotic
process (29). HDL-C, which reduces the effects of
the hypercholesterolemic environment, has anfi-
inflammatory and anti-oxidant properties and is known
as a negative acute phase reactant, has an important
role in preventing the formation of atherosclerosis (29-
32). HDL-C inhibits active monocytes (33) and inhibits
the endothelial expression of adhesion molecules,
preventing monocyte passage from the artery
endothelium (34). In addition, HDL-C has determined
shown to play an important role in profection against
atherosclerosis, unlike monocytes (35) and HDL-C is an
important marker for the prognosis of cardiovascular
diseases (36). Kiziltung et al. (20) found they MHR
was associated with the severity and extent of
coronary artery disease. MHR has also been proven
to be an independent marker that predicts in-hospital
mortality and 5-year major adverse cardiovascular
events (MACE) in patients with ST-segment elevation
myocardial infarction (32). Based on all these study
results, it can be considered that MHR is a valuable
marker in atherosclerotic heart diseases and deserves
to be investigated in other cardiovascular conditions.

Cardiovascular diseases are the leading cause of
early death in patients with schizophrenia. It has been
reported that the life expectancy in schizophrenia
patients decreases by 15-20 years compared to the
normal population due to cardiovascular diseases
(37). In addition, it is known that patients with
schizophrenia go to examinations less for their physical
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health and talk less about their complaints (38).
Therefore, early diagnosis of cardiovascular diseases
and other metabolic disturbances is very important
in schizophrenia patients. Few biomarker studies
have been conducted to define cardiovascular
disease risk in patients with schizophrenia (39). Our
research reveals that increased MHR has high power
in predicting stable coronary artery disease in patients
with schizophrenia. This information suggests that
systemic inflammation is an important mediator of the
development of cardiovascular disease in patients
with schizophrenia, as well as known environmental
risk factors. As a marker of systemic inflammation and
oxidative stress, MHR could provide information on the
common origins of schizophrenia and cardiovascular
disease.

Our study has some limitations. First is the relatively
small sample size and its retrospective design. Second,
since our study was in a cross-sectional design, it does
not provide information about which disease started
first. Third, antipsychotic drugs have some effects on
cardiac functions and we could not test whether the
drugs taken by the patients had an effect on MHR.
Fourth, it is not documented that patients who were
determined fo have no coronary artery disease from
their history and records have normal coronaries. Fifth,
only those with a diagnosis of coronary artery disease
were not included in the analysis. Another limitation is
that although the exclusion criteria were applied to
the control group, the control group may not reflect
and the characteristics of the general population due
fo the design of the study. Finally, other inflammatory
markers such as CRP and oxidative stress markers have
not been evaluated.

Conclusion

Our study is the first fo investigate MHR in patients with
schizophrenia and reveal its relationship with coronary
artery disease. We found that MHR, which can be
easily obtained from complete blood count and
biochemistry measurement, was higher in patients
with schizophrenia. In addition, our study has added
a new observation to the literature that a higher MHR
level may have a diagnostic value for coronary artery
disease, especially in patients with schizophrenia.
However, our findings should be confirmed with large-
scale prospective studies.
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Association between Platelet to Lymphocyte ratio and Intraventricular
hemorrhage in extremely immature infants

ileri derecede immatiir bebeklerde Trombosit Lenfosit orani ile intra-
ventrikuler kanama arasindaki iliski

"Musa Silahli

'Baskent Universitesi Tip FakUltesi, Konya ABSTRACT
Uygulama ve Arastirma Merkezi, Cocuk
sagligi ve Hastaliklarn Anabilim Dali, Yeni

Dogan Biim Dall, Konya Aim: Infraventricular hemorrhage (IVH) is a serious complication of premature births, especially

in newborns with very low birth weight. It's important fo be able to predict IVH. In this study, the
relafionship between thrombocyte lymphocyte ratio (TLR) and intraventricular hemorrhage in

Correspondence premature infants born under 28 weeks was examined.
Materials and Methods: In the last 5 years, the medical records of infants with less than 28 weeks
Musa Silahll, Hoca cihan Mah. Saray of gestational age (n=78) born in our hospital have been retrospectively examined. Obtained
andddwglg(:)] Selcuklu Konya  Posfa parameters from the whole blood count, especially the relationship between TLR and IVH were
’ examined.
E-Mail: msilahli@gmail.com Results: White blood cell and lymphocyte counts were significantly higher in severe IVH (grade

3-4), while TLR was found fo be significantly lower (16048+5265 & 1197210915, p=0.043; 10705+4537
& 632948101, p=0.007; 36.9+22.7 & 56.7+37.9 p=0.012, respectively). When the white blood cell,
How to cite ? lymphocyte count, and TLR’s diagnostic performance in predicting severe IVH were evaluated by
Silahll M. Association between Platelet ROC curve analyses, it was observed that the strongest performance belonged to the TLR (Area
fo Lympk'mocyte ratio and Intraventricular under the curve, AUC for WBC: 0.644; ALS: 0.687; TLR: 0,691, respectively). TLR can estimate severe
hemorrhage in extremely immature IVH with 94% sensitivity and 43% specificity at a cut-off value below 55.84.

infants. Genel Tip Derg. 2022;32(1):84-88. Conclusion: TLR can be used as a valuable marker for predicting IVH in exiremely premature infants.

Keywords: Infraventricular hemorrhage; platelet lymphocyte ratio; premature infants.
(o)4

Amag: intraventrikiler hemoraii (IVH), 6zellikle cok disik dogum agirlikli yeni doganlarda prematire
dogumlarn ciddi bir komplikasyonudur. IVH'yi fahmin edebilmek oldukca énemlidir. Bu ¢calismada
28 hafta altinda dogan prematire bebeklerde dogumda bakilan trombosit lenfosit orani (TLO) ve
infraventrikUler hemoraiji (IVH) arasindaki iliski incelenmek istenmistir.

Gereg¢ ve yontem: Son 5 yilda hastanemizde yatan 28 hafta alti prematire bebeklerin (n=78)
dosyalan geriye dénUk incelendi. Dogum sonrasi bakilan tam kan verilerinden elde edilen
parametreler ve dzellikle TLO ve IVH arsindaki iliski incelendi.

Bulgular: Beyaz kire ve lenfosit sayilan ciddi IVH'de (grade 3-4) anlamli yUksek bulunurken, TLO
anlamli dUsUk bulunmustur (sirasiyla 1604815265 & 11972+10915, p=0,043; 10705£4537 & 6329+8101,
p=0,007; 36,9+22,7 & 56,7+37,9 p=0,012). Beyaz kire, lenfosit sayisi ve TLO'nun ciddi IVH'i Sngérmede
tanisal performanslan ROC egrisi analizleri ile degerlendirildiginde en gU¢lU performansin TLO'ya ait
oldugu gdézlemlendi (sirasiyla egdri altinda kalan alan WBC: 0,644; ALS: 0.678; TLO:0,691). TLO kesme
degeri 55,84 altindaki degerlerde %94 sensitivite ve %43 spesifite ile agir IVH'i tahmin eftirebilir.
Sonug: TLO ileri derecede immature bebeklerde ciddi IVH'ibngdrmede degerli bir belirte¢ olarak
kullanilabilir.

Anahtar kelimeler: Intraventrikiler kanama; Trombosit lenfosit orani; premattre

Infroduction

Intraventricular hemorrhage (IVH) is one of the most chorioamnionitis, external birth, prematurity/low birth
important complications of this high-risk group, causing weight, low APGAR scores, male gender, early sepsis,
mortality and long-term sequelae in severely immature hypoxemia, hypercapnia, hypocapnia, pneumothorax,
infants. In studying the efiology of IVH, it is known to pulmonary hemorrhage, respiratory distress syndrome
be multifactorial (1) and related to both prenatal and (RDS), and treatment with vasopressors (3-6). TLR s
postnatal factors (2). The occurrence of IVH may be an indicator of the balance between inflammation
due to many environmental and medical risk factors. and thrombosis. Inflammatory conditions in the body
These include assisted reproductive techniques (IVF), lead to increased production of megakaryocytes
non-administration of antenatal steroids, antenatal and associated thrombocytosis.  Furthermore, it
maternal bleeding, maternal medical risk factors, is recognised that increased platelet counts and
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decreased lymphocyte counts are associated with
both aggregation and inflammation and are therefore
risk indicators for inflammation (7-10). Lymphopenia
is common in childhood and the neonatal period
and can be included among the etiologic factors
under the main headings such as infections, genetic
causes, iafrogenic causes, and systemic diseases.
A lymphocyte count of less than 2500 /mm3 in the
neonatal period is generally considered lymphopenia
(18).

Whole blood indices related to platelets, which are
indicators of inflammation in the neonatal period, have
been evaluated in relation to neonatal and especially
preterm morbidities. There are studies suggesting
that there is an association between platelet-related
markers including platelet mass index, mean platelet
volume and IVH (11).

Here, TLR was calculated in whole blood samples
collected at the first hospitalization of preterm infants
younger than 28 weeks, and the relationship between
IVH was to be investigated.

Materials and Methods

This single-centre, refrospective study was conducted
at Baskent University, Konya Application and Research
Centre, Konya, Turkey. This study was approved by
the Ethics Committee of Baskent University (project
number: KA19/70). The medical records of 78 preterm
low birth weight infants freated in the neonatal
infensive care unit of our hospital during the last 5
years were refrospectively reviewed. Preterm infants
with a gestational age of less than 28 weeks and a
birth weight of less than 1200 g were included in the
study.

Clinical data and demographic information, including
week of gestation, sex, weight; prenatal steroid
administration, respiratory distress syndrome (RDS),
oxygen consumption days; bronchopulmonary
dysplasia (BPD), maximum oxygen demand in the
first three days of life, infraventricular hemorrhage;
hemodynamically significant patent ductus arteriosus,
complete blood count on admission, parenteral
nutrition days, necrotizing enterocolitis (NEC); The
incidence of sepsis and ROP and length of hospital
stay were obtained from the medical records of the
admitted infants. Patients admitted to the neonatal
intensive care unit later than the third day of life,
infants with genetic anomalies and other severe
congenital malformations were excluded from the
study. Infants included in the study underwent cranial
usg by postnatal day 7 (usually postnatal day 3) and
were classified into grades 1-4 according to the Papilla
classification (12). Grade 1: bleeding from germinal
matrix, Grade lI: intfraventricular hemorrhage, Grade Il
intfraventricular hemorrhage and dilatation, Grade IV:
infraventricular and intfraparenchymal hemorrhage.
Of the 78 cases, 7 cases were not included in the study
due to lack of data on early exitus and IVH. A total of
71 cases were divided info 2 groups, one group with
severe IVH (grade 3-4, n=17) and the other group with
mild IVH or no IVH (grade 1-2 or no IVH, n=54). TLR and
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neutrophil-to-lymphocyte ratio (NLR) were calculated
from complete blood count data on day 1.

Descriptive statistics of scale variables are presented
as mean + standard deviation (SD) or median (range),
as appropriate. Demographic and clinical continuous
variables were compared using 2 independent T tests
for normally distributed values and the Mann-Whitney
U test for nonnormally distributed values. Parameters
that did not conform to the normal distribution were
fransformed to the normal distribution using the two-step
approach defined by Garry Templeton (13). Z-scores
for kurtosis and skewness and Kolmogorov-Smirnov
statistics were used to determine whether contfinuous
variables were normally distributed. Categorical
variables were compared using the Fisher'sExact test.
ROC (Reciever operating charactheristic) curves and
area under the curve were evaluated to assess the
diagnostic performance of complete blood count
values and indices for IVH. Optimal cut-off values were
calculated by the Youden method using the web-
based inferactive system developed by Goeksulluk
Goksulluk et al (17). The statistical significance level
was set as p < 0.05 for all tests. SPSS (Chicago, lllinois,
USA) version 26 was used for all data analyses.

Resulis

Data were collected from a total of 78 cases under
28 weeks. The mean gestational week and birth
weight were 26.1 £ 1.2 weeks and 844 + 206 grams,
respectively. 52% of the cases were female and 48%
were male. When examined for IVH, the data of 7
cases could not be obtained due to death or other
reasons. There were 17 cases in the group with severe
IVH and 54 cases in the other group. There were no
significant differences between the groups in terms of
gestational week, birth weight, sex, mode of delivery,
administration of surfactant and antenatal steroids
(Table 1). On evaluation of infubation status, it was
found that infubation rate was higher in the group
with severe IVH, however this was not statistically
significant (47% & 33%). However, it was found that
the infubation time was significantly longer in the
severe IVH group than in the mild IVH group (5(0-21)
& 1.5 (0-51), p=0.031). This statistical difference was
considered an effect rather than a cause. There was
no difference between groups in duration of nasal
Cpap use, total time of oxygen exposure, maximum
oxygen demand in the first 3 days, and total length
of hospital stay. The mortality rate was slightly higher
in the severe IVH group (47% & 25%), although there
was no statistically significant difference between
the groups. There was no difference in neonatal early
and late morbidities between groups in terms of ROP
requiring laser treatment, advanced stage NEC and
BPD at any stage, while hemodynamically significant
PDA was about three times more common in the
severe IVH group (62.5% & 26.9%.) p=0,016) (Table
1). When complete blood count parameters were
examined on the first day of admission, no difference
was observed between the groups in ferms of absolute
neutrophil count (ANC), hemoglobin levels, neutrophil
to lymphocyte ratio (NLR) and platelet count. While
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white blood cell count (1604815265 & 11972+10915,
p=0.043) and absolute lymphocyte count (ALC)
(10705+4537 & 6329+8101, p=0.007) were significantly
higher in the severe IVH group, TLR was significantly
lower in the severe IVH group (36.9+22.7 & 56.7+37.9;
p=0.012) (Table 2). The diagnostic performance
of whole blood parameters WBC, ALC and TLR in
predicting severe IVH was evaluated by ROC curve
analysis. When the diagnostic performance of white
blood cell, lymphocyte count and TLR in predicting
severe IVH was evaluated by ROC curve analyzes,
the strongest performance was observed for TLR (area
under the curve AUC: WBC: 0.644 (95% CI. 0.520-
0.768) ; ALS: 0.687(95% Cl: 0.563-0.811); TLR: 0.691(95%
Cl: 0.562-0.820)) (Table 3). According to the analysis
of ROC, values below the cut-off value of 55.84 for
TLR were considered predictive of severe IVH with a
sensitivity of 4% and a specificity of 43% (Figure 1).

Figure 1: ROC curve showing the diagnostic
performance of TLR values in predicting severe IVH

Figure caption: Area under the curve AUC: 0.691 (CI 95 %: 0.562-0.82)
Optimal cut-off value: 55.84; sensitivity: %94, specificity: %43.

Discussion

While IVH is primarily responsible for the increase
in mortality in extremely low birth weight preterm
infants, it is associated with neurological deficits that
can affect lifelong social life in surviving cases. This
study shows a moderate correlation between TLR,
calculated from first admission blood, and severe IVH
(grade 3-4) in low birth weight infants. Because it helps
predict which infants are more likely to have severe
IVH, it will help clinicians provide these patients with
better hemodynamic balance that can influence IVH,
control fluctuations in cerebral perfusion pressure, and
take additional measures to maintain optimal blood
gas parameters.

Inarecent study investigating therisk factors forIVH, 495
preterm infants less than 29 weeks of age were studied,
and it was found that the rate of IVH at any stage was
24.4%, while the rate of severe IVH was reported to be
9.7% (14). In our study, the rate of severe IVH was 23.9%
(17/71) in our group of patients. We think that this high

rate is related to inadequate perinatal care and high
number of outpatient admissions in our unit. While the
mean gestational week and birth weight of the severe
IVH group were similar to our study, it was observed
that the antenatal steroid rates in our study group
were quite low (41% & 66%) compared to this study.
This study mainly investigated the risk factors related
to the association between IVH and PDA treatment.
They showed that medical treatment of PDA with
indomethacin in the early phase significantly reduced
severe IVH, although the association with whole blood
indices was not studied. Similarly, in our hospital, we
start medical management of hemodynamically
significant PDA by echocardiographic examination
of preterm infants between the postnatal 48-72
hours before the appearance of clinical findings. In
our study group, hemodynamically significant PDA
was observed about 3 times more frequently in the
group with severe IVH than in the group without IVH.
This and, as evidenced by our study, the association
between hemodynamically significant PDA and IVH
is related to fluctuations in cerebral perfusion pressure
and a phenomenon called steal phenomenon. At
patient admission, cases with a TLR value below
the cut-off value are considered to be at high risk
of IVH, and approaches may be brought to the
fore by earlier evaluation of echocardiography or
prophylactic PDA closure freatments. There are also
significant associations between prenatal steroids and
hemodynamically significant PDA. Befter postnatal
lung development, lower surfactant requirements, less
or shorter intubation, better oxygenation, better blood
gas levels, and less hemodynamically significant PDA
are observed in patients given prenatal steroids. The
cumulative result of these data can be interpreted as
better hemodynamics. When studies examining the
relationship between TLR and intracranial hemorrhage
were reviewed in the literature, it was found that high
TLR levels were associated with worsening Glasgow
Coma Scale scores and neurological impairment
in a study conducted in adult patients. The authors
explained the underlying scientific fact by proposing
that secondary brain damage after cerebral
hemorrhage is associated with inflammation (15). The
need for numerous external interventions (central line,
infubation, and surfactant applications) for preterm
infants to be open fo infection and survive leaves
this fragile populatfion alone with inflammation and
cytokines. The difference between our study and
this study is that the TLR of our patients was lower in
the group with severe IVH. This could be related to
the different bone marrow responses of preterm
infants to inflammation, or to the predominance of
lymphocytes in the complete blood count in the first
4 years of childhood, or to the higher likelihood of
low platelet levels in preterm infants compared with
adults. Also, in a study examining neonatal outcomes
in preterm infants with maternal TLR, it was found
that mothers with high prenatal maternal TLR levels
had a higher rate of delivery of infants less than 1500
g and a higher rate of intracranial hemorrhage in
preterm infants. Although the prenatal blood results
of the mothers of our babies were not included in our
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Table 1: Baseline characteristics of the groups

Grade 3-4 IVH No IVH or Grade 1-2 P value

GW: Mean. £SD 25,94+ 1.144 26,44+ 1,144 118
BW; Mean. +SD 838,24  £160 884,72 %198 ,384
Sex; male, n (%) 9(52.9) 25(46,3) 782
Delivery mode; C/S, n (%) 13(76.5) 44(81,5) ,730
Antenatal steroid use; n (%) 7(41,2) 22(40,7) 1
Surfactant application; n (%) 15(88.2) 51(94.4) ,587
Intubation rate, n (%) 8(47,1) 18(33,3) ,389
Intgboﬂon duration; median 5(0-21) 1,5(0-51) 031
(min-max)

m’é;ﬁ?(:fﬁﬂ:zgem first SDOL. 45(23-90) 35(25-100) 131
02 duration median (min-max) 21(4-153) 43,5(2-286) 427
&2;1);) duration, median (min- 10(0-40) 14(0-59) 331
Exitus n (%) 8 (47.1) 14 (25,9) 134
Hospital stay length (min-max) 56(4-153 63,5 (1-190) 582
HsPda, n (%) 10(62.5) 14(26,9) ,016
Culture proven sepsis, n (%) 8(47.1) 26 (48,1) 1
Laser requiring ROP n (%) 5(41,7) 8(19.5) ,140
BPD any stage; n (%) 8 (80) 36(87) 612
Advanced stage NEC; n (%) 4(23,5) 11(20,4) ,745

Abbreviations: IVH: Intraventricular hemorrhage; GW: gestational week; BW: Birth weight; Cpap: Continuous positive airway pressure; HsPDA:
Hemodynamically significant patent ductus arteriosus; ROP: Retinopathy of prematurity; BPD: Broncopulmonary dysplasia; NEC: Necrotizing

enterocolitis

Table 2: IVH and complete blood count parameters on first admission

Grade 3-4 IVH No IVH or Grade 1-2 P value
Transformed WBC; Mean + SD 16048+ 5265 11972+ 10915 ,043
Hgb Mean + SD 15,842,5 16,7£2,4 162
Transformed ANC Mean +SD 3652+4904 4072+5411 777
Transformed ALC Mean +SD 10705+4537 6329+8101 ,007
Transformed NLR Mean +SD 0,69+1,1 0,90%1,4 ,583
Transformed TLR Mean +SD 36,9+22,7 56,7+37,9 012
Transformed PLT Mean +SD 212490+£53417 230915+£51058 ,205

Abbreviations: IVH: Intraventricular hemorrhage; WBC: White blood cell; ALC: Absolute lymphocyte count; TLR: Thrombocyte lymphocyte ratio;
ANC: Absolute neutrophil count; NLR: Neutrophil to lymphocyte ratio; SD: Standard deviation

Table 3: ROC (Receiver operating Curve) analysis results showing the diagnostic performance of WBC, ALS and TLR variables in predicting Grade

3-4IVH

Area Under the Curve |

Test Result Variable(s) Area Std. Error a Asymptotic Sig.b [Asymptotic 95% Confidence Interval
Lower Bound Upper Bound

N dist WBC 0,644 0,063 0,076 0,52 0,768

N_dist ALS 0,687 0,063 0,021 0,563 0,811

N dist TLO 0,691 0,066 0,019 0,562 0,82

Abbreviations: WBC: White Blood Cell; ALC: Absolute lymphocyte count; TLR: Thrombocyte lymphocyte ratio.

data set, maternal inflammation (chorioamnionitis)
may have caused changes in the postnatal blood
count and TLR may be a postnatal reflection of the
prenatal events. In the infrauterine period, mother and
child are one unit, prenatal situations cause transient
and permanent changes in many infants. Affecting
the fetus is considered as a part of the systemic
inflammatory response syndrome. Maternal diabetes,
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chorioamnionitis and premature rupture of membranes
can be given as examples. Looking at the studies
on antenatal events and neonatal outcomes in the
literature, conditions such as maternal chorioamnionitis
are known to be responsible for preterm birth
and neonatal sepsis in the short postnatal period
and bronchopulmonary dysplasia, periventricular
locomalacia and cerebral palsy in the long term (19).
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In their study investigating the correlation between
maternal whole blood parameters and neonatal
whole blood parameters, Akgun et al. evaluated the
results of 783 pregnant women who had no maternal
risk factors and they showed that there was a negative
correlation between maternal TLR, delivery week and
birth weight (20). Although the relationship between
maternal whole blood data and infant whole blood
data was not evaluated in this study, the correlation
between maternal TLR and birth weights and birth
weeks suggests that an inflammatory process induces
labor and causes preterm birth and low birth weights.
We also did not analyze maternal whole blood data
in our study, but we found a weak positive correlation
between birth week and birth weights and TLR. The
association between antenatal steroid use and TLR
was not statistically examined because studies were
generally not included more studies or as exclusion
criteria because of concerns that antenatal steroid
use might have an impact on whole blood indices.
However, in our data set, we found no stafistical
difference between the first day TLR of babies whose
mothers received a full dose of antenatal steroid and
those whose mothers did not. The lack of this difference
could be related to the infrauterine environment,
stress, and active maternal steroidogenesis causing
preterm birth of very immature babies in our study
group. Studies in which maternal steroid hormone
levels are also measured and maternal adrenocortical
hormone biosynthesis can be assessed are needed to
evaluate this relationship.

The relationship between other whole blood indices
such as MPV, plateletcrit (thrombocrit), platelet mass
index, PDW and morbidity in preterm infants less
than 32 weeks was studied (16). It was found that
the thrombocyte parameters can be a significant
indicator for the assessment of IVH stage. We did
not measure plateletcrit in our study, but we found
no similar significant difference between severe and
mild IVH in terms of platelet count, one of the platelet
parameters studied.

Considering the important aspects and limitations
of the study: first, we could not find any study that
investigated the association between TLR and severe
infracranial hemorrhage in exiremely premature
infants. We think that this aspect is important. The
limitations are the inability to perform logistic regression
modeling to determine risk factors and the inability to
understand whether TLR is an independent risk factor
because it is a retrospective study with a small sample
size and only 17 cases of severe IVH.

Consequently, TLR values measured on the first day
of patient admission are a useful and cost-effective
indicator that can be used to predict severe IVH
in extremely preterm infants less than 28 weeks. If
clinicians can predict severe IVH, they should also be
more careful not to expose highly fragile immature
babies to additional risks that may affect infracranial
hemorrhage, such as hemodynamic instability,
uncontrolled carbon dioxide fluctuations in blood
gas. To understand whether TLR is an independent risk
factor for predicting severe IVH in extremely immature

infants, well-designed, prospective, randomized,
large-scale, multicenter, guideline-based studies
are needed in which hemodynamic monitoring and
respiratory management are regulated with strict
protocols, especially in the first 3 days of life which IVH
is frequently observed.
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ABSTRACT

Aim: This study aims to determine the reference vascularization index (VI) values for the thyroid
gland in healthy children and adolescents using Super microvascular imaging (SMI). It was also
investigated that the correlation between thyroid vascularity and thyroid lobe volumes, age, sex,
weight, height, and body mass index (BMI).

Materials and Methods: One hundred and twenty-four children and adolescents without a thyroid
gland and systemic disease, and medical history affecting the thyroid gland were included in
the study. Partficipants with abnormal thyroid function tests were excluded from the study. Age,
gender, height, and weight were recorded before ultrasonography and SMI examinations. After
the grayscale ultrasonography, VI values for each participant were obtained using SMI. The
association between the VI and thyroid lobe volumes, age, sex, weight, height, and BMI values
were analyzed.

Results: Median values of the age, height, weight, and BMI of 124 participants were 10 (6-12) years,
130 (120-152) cm, 30.5 (21-47) kg, 17.55 (15.37-21.14) kg/m2, respectively. Median (IQR) values of
the left and right thyroid lobe volumes were 1.4 (0.9-2.07) mL and 1.9 (1.2-3.07) mL, respectively,
and the mean VI value was 5.31+1.84%. There was no significant association of VI values with the
thyroid lobe volume. Also, there was no relation between the mean VI values and the auxological
parameters.

Conclusion: This study defines the VI values of thyroid glands in healthy adolescents and children. It
also demonstrated no correlation between VI values of the thyroid gland and thyroid lobe volume,
sex, age, weight, height, and BMI.

Key Words: adolescents, children, superb microvascular imaging, thyroid gland, ultrasonography,
vascularization index

(o) 4

Amag: Bu ¢calisma saglikl cocuk ve ergenlerde SUper mikrovaskUler gérintileme (SMG) kullanilarak
tiroid bezi icin referans vaskilarizasyon indeksi (Vi) degerlerini belilemeyi amaclamaktadir. Ayrica
tiroid vaskUlaritesi ile tiroid lob hacimleri, yas, cinsiyet, agdirlik, boy ve vicut kitle indeksi (VKi)
arasindaki korelasyon da arastiridi.

Gereg ve yontem: Tiroid bezi hastalid, sistemik hastaligi olmayan ve tiroid bezini etkileyen bir tibbi
gecmisi olmayan 124 ¢cocuk ve ergen calismaya dahil edildi. Tiroid fonksiyon testleri anormal
olanlar ¢alsma disinda birakildi. Katiimceilarnn yasi, cinsiyeti, boyu ve kilosu ultrasonografi ve SMG
tetkikleri dncesinde kaydedildi. Gri skala ulfrasonografik incelemeden sonra, SMG kullanilarak her
bir katiimci icin Vi degerleri elde edildi. Vi ile tiroid lob hacimleri, yas, cinsiyet, agirlik, boy ve VKi
degerleri arasindaki iliski analiz edildi.

Bulgular: YUz yirmi dért katilimeinin yas, boy, kilo ve VKi ortanca deg@erleri sirasiyla 10 (6-12) yil,
130 (120-152) cm, 30.5 (21-47) kg, 17.55 (15.37-21.14) kg/m2 idi. Sol ve sag firoid lob hacimlerinin
medyan (IQR) degerleri sirasiyla 1.4 (0.9-2.07) mL ve 1.9 (1.2-3.07) mL ve ortalama Vi degeri % 5.31 +
1.84idi. Sol ve sag tiroid lob hacimleriile Vi degerleri arasinda anlamli bir iliski yoktu. Ayni zamanda,
ortalama Vi degerleri ile oksolojik parametreler arasinda bir iliski saptanmadi.

Sonug: Bu calsma, sagdlkl ergen ve cocuklarda ftiroid bezlerinin normal Vi degerlerini
tanimlamaktadir. Tiroid bezinin Vi degerleri ile tiroid lob hacimleri, cinsiyet, yas, agirlik, boy ve VKI
arasinda herhangi bir iliski tespit ediimedi.

Anahtar Kelimeler: ergenler, cocuklar, superb mikrovaskdler gérintileme, tiroid bezi, ulfrasonografi,
vaskUlarizasyon indeksi

Ultrasonography (US) has been proven to be a morphologic evaluations of thyroid disorders (3, 4).
valuable imaging method in diagnosing diffuse and Hypoechogenicity and heterogeneity of the thyroid
focal lesions of the thyroid gland (1). The examinations parenchyma in grayscale US images are the most
of thyroid gland volume and echogenicity of thyroid importantindicators of parenchymal diseases. However,

parenchyma are essentfial in the initial evaluation
follow-up of

and subsequent

to date, those features have been general findings for
thyroid diseases these diseases and are not helpful in the differential

(2). Grayscale and Doppler US imaging are the diagnosis. Detection of increased thyroid vascularity on
basic imaging modadalities used in functional and the Doppler US examination is very significant for thyroid
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diseases (5). Thyroid parenchymal blood supply has
been shown to increase, especially in Graves' disease
and early stages of Hashimoto's thyroiditis.

Superb  microvascular  imaging  (SMI) is  an
ultrasonographic  imaging method that could
successfully distinguish low-speed current signals from
fissue motion artifacts. This feature may also display
low-speed currents and small vessels, even in high
resolution and in detail (). For the motion suppression,
alterations in the locations of structures are extracted
out frame by frame, and only the color imaging
sections are left. Compared with conventional
Doppler techniques, it uses a higher frame rate, and
the most prominent advantage of SMI is that it has
accomplished imaging very fine vascular structures
(7). SMI has two modes, color, and monochrome.

Color-coded Doppler signals accompany the
grayscale US images simultaneously in color SMI
mode; in comparison, monochrome mode enhances
the visibility of low-current vessels by suppressing
background signals. Utilizing the vascularization index
(V1) parameter, SMI allows quantitative data analysis.
VI is a ratio of colored pixels to the total of the gray
and colored pixels within the area of interest, which
is calculated by the automated application. Its unit is
expressed as a number between 0 and 100 (8, 9).

Several studies have evaluated the difference in
thyroid vascularity between children with thyroid
parenchymal diseases such as Hashimoto thyroiditis
and Graves' disease and the control group using
SMI (8, 9, 10). Surprisingly, unfil now, there has been
only one study in literature, determining normative
vascularity values of thyroid parenchyma in healthy
children (11). The purpose of our study is to determine
reference VI values of the thyroid gland using SMI in
healthy children and adolescents. We also intended to
investigate the correlation between thyroid vascularity
and thyroid lobe volumes, age, sex, weight, height,
and body mass index (BMI).

Materials and Methods
Study design and patients

The local ethics committee approved this prospective
sfudy (Document Date and Number: 04/07/2018-
2018/274), and written informed parental consent
was obtained before US examinations. One hundred
twenty-four children and adolescents (62 boys and 62
girls) aged 3-17 years were evaluafted from January
2019 to May 2019. The participants without a known
thyroid gland and systemic disease and medical
history affecting the thyroid gland were included. The
exclusion criteria were abnormal ulfrasonography
findings of the thyroid gland and previous diagnosis
with a thyroid disorder (e.g., neoplastic, infectious,
autoimmune, or inflammatory). Participants  with
abnormal thyroid function tests were excluded from
the study. Children under three years old were not
included in the study since they would not stand

still during the examination. Age, gender, height,
and weight of the children and adolescents were
noted before the US and SMI examinations. BMI was
calculated using BMI = weight (kg)/height (m)2. The
study participants were arranged into three subgroups
primarily by age as 3 to 6 years (preschool, n = 36), 7
to 12 years (school age, n = é1), and 13 to 17 years
(adolescent, n = 27). Besides, the subjects were
subsequently divided into two subgroups: those over
ten years old (adolescents) and those under ten years
old (children). Quantitative thyroid vascularity values
foreach group were obtained using VI. The association
of vascularity amount in the thyroid gland with thyroid
lobe volumes, age, sex, weight, height, and BMI values
were analyzed.

US and SMI technique

All US and SMI examinations were performed using
an Aplio 500 US system (Toshiba Medical Systems,
Tokyo, Japan) equipped with an 11-15-MHz linear
array transducer. Examinations were carried out by a
radiologist with two years of SMI experience. Subjects
were examined in the supine position with the neck
in mild hyperextension. Thyroid parenchyma with
homogeneous echotexfure without cystic or solid
nodular lesions was defined as normal. Pafients with
heterogeneity, cystic or solid lesions of the thyroid
parenchyma were not included in the study. The
volume of each thyroid lobe was calculated in cubic
millimeters (milliliter) using the formula “0.52 x width x
length x height” (Figure 1).

Figure 1. Measurement of right thyroid lobe volume from images
obtained in the fransverse and sagittal plane.

After this, the SMI software was activated. SMI
investigation used a frame rate greater than 50-Hz;
the pulse repetition frequency set was 220 to 234 Hz.
We used Color SMI mode and set the color gain to 30
to 40 decibels to suppress background artifacts. The
participants were also asked not to swallow and to
remain motionless during the examination. Durmaz et
al. (9) reported no difference in the mean VI values of
the thyroid gland between the axial and longitudinal
plan measurements. That would mean that instead of
making many measurements fo achieve the average
vascularity value of the thyroid gland, the mean
VI value acquired in any plan could be used with
accuracy. Therefore, in our study, we obtained thyroid
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gland VI measurements in the transverse plane. SMI
analyses were carried out from the middle zone of the
left and right lobes in the horizontal section. In color
mode, regions of interest (ROI) in both thyroid lobes
were manually outlined from the lobe boundaries,
including the entire lobe. For quantitative evaluation, VI
described as the ratio of colored pixels to a total of the
gray and colored pixels was calculated automatically
by the device (Figure 2). The mean thyroid gland VI
value was calculated from the VI values obtained
from the right and left thyroid lobes ([right thyroid lobe
VI+left thyroid lobe VI]/2).

Figure 2 A, B. Color SMI of the thyroid gland. To evaluate thyroid
gland vascularity, VI values were measured by manually drawing the

bilateral thyroid lobe contours on the transverse sections.

Statistical analysis

All data were recorded in Microsoft Office Excel
and processed for statistical analysis using SPSS,
version 21.0 (IBM Corp.). The distribution of the data
was assessed with the Kolmogorov-Smirnov test.
Descriptive statistics of the data were expressed as
meanztstandard deviation (SD) [minimum, maximum],
or median with interquartile range (IQR). Differences
in auxological parameters and thyroid lobe volume
parameters among the age and gender groups were
tested using the Kruskal-Wallis tfest or Mann-Whitney U
test. The Student’s t-test or ANOVA test was used to
compare the mean vascularity indices among the
age and gender groups. Correlation analysis of the
auxological, thyroid lobe volume, and VI parameters
were performed using Spearman’s correlation test.
Variables with p values less than 0.05 were considered
statistically significant at the 95% confidence interval.

Results

Descriptive statistics of auxological parameters (age,

height, weight, and BMI), left and right thyroid lobe
volumes, and VI values of the participants, are given
in Table 1. The median (IQR) values of the age, height,
weight, and BMI in 124 children were 10 (6-12) years,
130 (120-152) cm, 30.5 (21-47) kg, 17.55 (15.37-21.14)
kg/m2, respectively. Median (IQR) values of the left
and right thyroid lobe volumes were 1.4 (0.9-2.07) mL
and 1.9 (1.2-3.07) mL, respectively, and the mean VI
value was 5.31+1.84%.

The comparison of the median age, height, weight,
BMI values of the participants, median left and right
thyroid lobe volumes, and mean VI parameters among
three age groups are given in Table 2. The median
age, height, and weight values were significantly
different between the three age groups and showed
aremarkable increase with age (p=0.001). The median
BMI values in groups 2 and 3 were significantly higher
compared to group 1 (p=0.001). However, there was
no significant difference in median BMI values between
groups 2 and 3. The median values of the right and left
thyroid lobe volumes significantly differed between
the three age groups and also increased with age
(p=0.001). In contrast, no considerable differences
existed in terms of the thyroid gland mean VI values
among these groups (p=0.39).

The comparison of the median age, height, weight, BMI
values of the participants, median left and right thyroid
lobe volumes, and mean VI parameters among the
two age groups are presented in Table 3. The medians
for age, height, weight, BMI, and the left and right
thyroid lobe volumes were significantly higher in group
2 compared to group 1 (p=0.001). Besides, the mean
VI values of the thyroid gland did not significantly differ
between groups 1 and 2 (p=0.53).

The comparison of the median age, height, weight,
weight, BMI values of the participants, median left and
right thyroid lobe volumes, and mean VI parameters
among gender groups are given in Table 4. The
medians for age, height, weight parameters, and the
left and right thyroid lobe volumes were significantly
higher in males compared to females (p=0.001). There
were no significant differences in the median BMI of
the participants (p=0.27) and mean VI (p=0.74) of the
thyroid gland among gender groups.

Table 1. Descriptive statistics of auxological parameters, thyroid lobe volumes and average vascularity index in 124 children.

Minimum Maksimum
Age (years) 3 17
Height (cm) 85 180
Weight (kg) 13 85
BMI (kg/m?) 10.5 30.5
Right lobe volume (mL) 0.4 9
Left Lobe volume (mL) 0.1 4.6
Average VI (%) 0.65 10.75
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Mean Std. Dev. Median Interquartile range
9.55 875 10 6-12

134 22 130 120-152

35.64 17.98 30.5 21-47

18.61 4.42 17.55 15.37-21.14

2.35 1.42 1.9 1.2-3.07

1.6 0.94 1.4 0.9-2.07

531 1.84 5.4 4.16-6.67
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Table 2. Comparison of meantstd. Dev/median (IQR) values of auxological parameters, thyroid lobe volumes, and average vascularity index

among three age groups by the ANOVA test* / Kruskal Wallis or Mann-Whitney U# test.

Age (years)
Height (cm)
Weight (kg)

BMI (kg/m?)

Right lobe volume (mL)
Left Lobe volume (mL)

Average VI (%)

Table 3. Comparison of meantstd. Dev/median (IQR) values of auxological parameters, thyroid lobe volumes,

Age group 1 Age group 2
(3-6 years) (7-12 years)
(n:36) (n:61)

5 (4-6) 10 (9-11)

110 (91-117) 135 (129-148)
18 (16-21) 33 (25.25-47.5)
15.85 (14.32-17.35) 18.36 (15.37-22)
1.1 (0.82-1.37) 2.3 (1.6-2.85)
0.8 (0.6-0.9) 1.5 (1.1-2)
5.47+1.34 5.4+2.15

among two age groups by the t-test* / Mann-Whitney U test.

Age (years)
Height (cm)
Weight (kg)
BMI (kg/m?)
Right lobe volume (mL)
Left Lobe volume (mL)

Average VI (%)

Age group 1
(3-10years)
(n:72)

7 (5-9)

120 (110-130)
21.5(18-27.5)
15.9 (14.58-18.29)
1.5 (1.02-1.97)
0.95 (0.7-1.37)
5.4%1.61

Age group 3
(13-17 years)
(n:27)

15 (13-15)
162 (153-167)
50 (40-60)

18.55 (17.12-25.76)

4(3-5)
2.4 (1.9-3.5)
4.89+1.62

Age group 2
(11-17 years)
(n:52)

13 (12-15)
155 (145-164)
48 (40-60.75)

19.29 (17.3-24.91)

3.6 (2.42-4.1)
2.1(1.7-2.8)
5.18£2.12

0.001
0.001
0.001

Group 1 vs 2: 0.001
Group 2 vs 3:0.14

0.001
0.001
0.39*

and average vascularity index

0.001
0.001
0.001
0.001
0.001
0.001
0.53*

Table 4. Comparison of meantstd. Dev/median (IQR) values of auxological parameters, thyroid lobe volumes, and average vascularity index

among two age groups by the t-test* / Mann-Whitney U test.

Age (years)

Height (cm)

Weight (kg)

BMI (kg/m?)

Right lobe volume (mL)
Left Lobe volume (mL)
Average VI (%)

Gender Groups
Male (n:62)

11 (8.75-13)

145 (120-157)

36 (24.75-53.25)
17.76 (15.55-22.29)

2.35 (1.5-3.7)
1.65 (1-2.45)
5.36+1.99

Female (n:62)

8 (5-11)
126 (110-144)
25 (19.75-40)

17.35 (15.27-19.64)

1.8 (1.1-2.75)
1.1 (0.8-1.8)
5.25+1.69

p

0.001
0.001
0.003
0.27

0.006
0.001
0.74*

Table 5. Correlation analysis of auxological parameters with thyroid lobe volumes and average vascularity index by Spearman’s correlation

analysis

Compared variables

Age vs mean thyroid volume
Right lobe volume vs right lobe VI
Left lobe volume vs left lobe VI
Average VI vs age

Average VI vs height

Average VI vs weight

Average VI vs BMI

0.84
0.09
0.02
-0.01
-0.11
-0.14
-0.09

0.001
0.87
0.98
0.85
0.2
0.12
0.32

92



Quantitative analysis of thyroid blood supply - Uysal et al.

Genel Tip Dergisi

Table 5 presents the results of the correlation analysis.
The age of the participants was significantly and
stfrongly correlated with the left and right thyroid lobe
volumes (p=0.001, r=0.84). There was no relationship
between the left and right thyroid lobe volumes and
thyroid gland VI values. There were also no significant
associations of the mean VI parameters with the
auxological parameters.

Discussion

A significant portion of children may be affected by
thyroid gland diseases such as goiter, hyperthyroidism,
hypothyroidism, nodular diseases, and autoimmune
thyroiditis (12). Whereas goiter and nodular diseases
have rarely been observed in childhood, autoimmune
thyroiditis is the most common thyroid gland disease in
children and adolescents (13, 14). A multidisciplinary
approach based on physical examination, blood
tests, and radiological imaging techniques have
been used to diagnose thyroid gland diseases (15).
Although the grayscale US is the primary imaging
method for investigating thyroid pathologies, US
findings of the thyroid parenchyma are not sufficient
to make a definitive diagnosis (16). The most frequent
sonographic finding in diffuse thyroid parenchymal
diseases is generally parenchymal heterogeneity and,
it is non-specific and may be seen in many diseases
affecting the thyroid gland.

Nevertheless, it has been reported that the
investigation of thyroid parenchymal vascularity
using Doppler US is beneficial in diagnosing thyroid
parenchymal diseases. The diagnostic performance
of color and power Doppler sonography and the
influence of resistivity index detected by color Doppler
US in the assessment of thyroid parenchyma have
been studied in many trials (17, 18, 19). Moreover,
some studies have declared that color Doppler
techniques have substantial restrictions in evaluating
vascularity (6, 20, 21). SMI remarkably reduces motion
artifacts and allows the low-speed blood flow to be
displayed in the capillaries (6, 19). Conventional
Doppler techniques have also been shown to have
less sensitivity for detecting abnormal vascularity in
thyroid parenchymal diseases than SMI (8, 9, 10).

In a study thyroid gland VI value was reported as
4.59% for the right lobe and 4.23% for the left lobe
in healthy children (11). Adaletli et al. reported the
mean VI value of the thyroid gland in 40 healthy
children as 7.3% in their study involving children with
thyroid dyshormogenesis and the control group (22).
A previous study of pediatric patients with Hashimoto
thyroiditis, evaluating the diagnostic role of SMI and
grayscale and Doppler US in thyroid pathologies,
reported an average VI value of the thyroid gland
as 7.95% in 33 healthy controls (8). In another study
investigating the success of the VI acquired using SMI
in diagnosing Hashimoto thyroiditis by Durmaz et al. (9),
the thyroid gland VI value was stated to be 4.74% in
healthy children. In the present study, foo, the thyroid
gland mean VI value was determined as 5.31+1.84% in
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124 healthy children and adolescents. These different
results in the literature may be due to differencesin the
number and age average of the study population, and
differences occurred secondary to the measurement
of the device and its user.

Previously, numerous researches conducted in
children and adolescents have attempted to evaluate
various organs in the head and neck region with SMI
and aimed to reveal the normative VI values of these
organs (23, 24). Caliskan et al. 's study (23) determined
normative vascularity values of the parotid gland in
healthy adolescents and children using SMI, reported
no correlation between vascularity values and gender,
age, or BMI. In another trial evaluating the palatine
tonsil vascularity by using SMI, it was demonstrated
that tonsillar vascularity significantly decreased in
the fransition from school age to adolescence and
was affected by BMI changes. The authors have
suggested that tonsil vascularity does not differ by
gender (24). Our study results revealed the left and
right thyroid lobe volumes to be smaller in girls than in
boys. There was, in contrast, no significant difference
between girls and boys in the thyroid gland mean VI
value (5.25%1.69% in girls vs. 5.36%1.99% in boys). No
significant correlation was also elicited in the current
study between the thyroid gland VI values and thyroid
lobe volumes, weight, height, and BMI. Considering
that there may be changes in thyroid gland functions
in different age groups and the transition from
childhood to adolescence, we measured the mean
values of VI separately for five different age groups.
The vascularization index of the thyroid gland did not
significantly differ, in our study, between preschool,
school, and adolescent age groups. Likewise, the
thyroid gland mean VI value was similar in participants
under and over ten years. We could not find any
relationship between thyroid gland vascularity value
and age. OztUrk et al. (11), similar to our study, did not
detect a correlation between thyroid gland vascularity
with gender and age in children, but differently, they
found a negative correlation with BMI.

SMI provides high-resolution imaging of vessels without
using any confrast agents (24). It has been utilized to
evaluate synovial inflammation in rheumatoid arthritis
and characterize hepatic lesions and breast masses
(26, 27, 28, 29). Furthermore, it is also used to evaluate
thyroid nodules’ preoperative evaluation (30). In
current studies using SMI in the pediafric age group,
VI values have been found to be significantly higher
in patients with Hashimoto thyroiditis and Graves’
disease than in healthy subjects (8, 9, 10). In one
study evaluating thyroid vascularity in the patients
with Hashimoto thyroiditis and the control group,
conventional doppler findings did not differ significantly
between the patients in the early stage of thyroiditis
and the control group. At the same time, the VI values
obtained using SMI were significantly higher in those in
the early stage of thyroiditis compared to the control
group (8). This finding suggested that SMI is useful to
diagnose also patients with thyroiditis who are in the
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early stages of the disease. The normative VI values of
the thyroid gland found in our study for children and
adolescents may be beneficial in diagnosing thyroid
parenchymal diseases.

The present study has some limitations. Firstly, the study
cohort included a limited number of participants.
It would be useful to perform large-scale studies in
children and adolescents to correctly determine the
thyroid gland’s normative vascularity values. Secondly,
since the study was prospective, VI measurement was
performed from the localization with the best blood
supply during the examination. The third limitation was
that children under three years old were not included
in the study. Finally, since VI measurements were made
by a single radiologist, the interobserver agreement
could not be evaluated.

In conclusion, our study defines the normative Vil values
of thyroid glands in healthy adolescents and children.
Remarkably, no correlation between the thyroid gland
VI values and thyroid lobe volumes, sex, age, weight,
height, and BMI were demonstrated. These data may
be helpful for the design of further studies regarding
thyroid parenchyma diseases. In addition, it would
be beneficial to use SMI, which is a valuable imaging
method in addition to grayscale US, and to compare
the obtained VI values with normative values in the
diagnosis of thyroid gland diseases in children.
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ABSTRACT

Aim: Aufoimmune hepatiti (AIH) is an inflammatory disease of the liver with variable clinical
presentations. 20-40% of the patients with AIH had another associated autoimmune or
aufoinflammatory disease. This study aimed to assess mode of presentatfion, biochemical
features and outcomes in children with AlH, as well as to evaluate the frequency of concomitant
autoimmune diseases (CAIDs).

Materials and Methods: 17 children, aged 6 to 18 years were enrolled. The mode of presentation
and accompanying autoimmune diseases were recorded. Biochemical parameters as well as
immunoglobulin G levels were evaluated either at fime of submission and thereafter.

Results: Fourteen patfients had type-1AIH (10 females, 4 males), and three (2 males, 1 female)
had type-2AIH. The mode of presentation was acute in 53% and incidental enzyme elevation in
47% of them. There was an associated autoimmune or auto-inflammatory disease in 35% of the
patients, 12% had vitiligo, 6% had celiac disease, 6% had juvenile idiopathic arthritis, 6% had
Familial Mediterranean Fever, and one patient had both type-ldiabetes mellitus and Hashimoto
thyroiditis (HT). The subjects with CAIDs were females (6 patients) with insidious type of presentation.
Autoimmune diseases were observed in 24% of the parents (3 had HT, 2 had vitiligo).

Conclusion: AlH is a rare but important cause of chronic liver disease in children. Frequent
association with autoimmune diseases should be kept in mind as the clinical expression of the
associated disease can be exiremely variable therefore diagnosis and treatment delay may occur.

Key words: Autoimmune hepatitis, child, extrahepatic autoimmune diseases
(o)

Giris ve Amag: OtoimmUn hepatit (OIH)cocukluk caginda nadir gérilen karacigerin inflamatuar
hastali@idir. Klinik prezantasyon cok degiskendir. OIH olan hastalann yaklasik %20-40'nda eslik
eden otoimmUn hastaliklar gdzlenebilir. Bu calismamizda OIH tanisi almis cocuklann basvuru sekli,
biyokimyasal parametreleri, eslik eden otfoimmUn veya otoinflamatuar hastalik variginin arastinimasi
amaclanmigtir.

Gereg ve Yontem: Yaslan 6 ila 18 arasinda degisen, OIH tanisi almis 17 degerlendirildi. Basvuru
sekli, laboratuvar bulgulan, eslik eden ofoimmUn veya ofoinflamatuar hastaliklar, anne-babada
otoimmuin hastalik varligr kayit edildi. Biyokimyasal parametreler basvuru sekline ve eslik eden
otoimmuin hastalik varligina gére kiyaslandi.

Bulgular: OIH olan cocuklarin on dérdi ( 10 kiz, 4 erkek) tip1 OIH, GcU (1 kiz, 2 erkek) ise tip-20iH
tfanisi almisti. Hastalann %53 akut hepatit, % 47 ise insidental karaciger enzim yUksekligi nedeniyle
basvurmustu. OIH olan cocuklann %35'inde eslik eden bir veya birden fazla ofoimmin veya
otoinflamatuar hastalk gézlendi. En sik vitiligo (%12), ikinci siklikta ise Colyak hastaligi (% 6) juvenil
idiopatik artrit (%6), Ailevi Akdeniz atesi %6 oraninda gézlendi. Tip-1 OIH nedeniyle takip edilen bir
hastada hem ftip 1 diabetes mellitus hem de Hashimoto firoiditi (HT) vardi. Eslik eden ofoimmin
hastaligr olan ¢ocuklarn hepsinin cinsiyeti kiz ve insidental olarak enzim yuUksekligi nedeniyle
basvurmus olanlardi. Hasta ebeveynlerinin % 24 de ofiommUn hastalik (¢ kiside HT, iki kiside vitiligo)
vardi.

Sonug: Cocuklarda OIH, kronik karaciger hastal@inin nadir fakat énemli nedenleri arasindadir.
OlH ile birlikte diger otoimmin ve otoinlamatuar hastaliklarn da eslik edebilecedi, erken taninin
tedavinin gecikmemesi agisindan énemli oldugu unutulmamalidir.

Anahtar kelimeler: OfoimmUn hepatit, cocuk, karaciger disi ofoimmUn hastaliklar
vaskUlarizasyon indeksi

Autoimmune hepatitis (AIH) is a chronic, immune-
mediated disease of the liver, characterized by
elevated IgG levels and presence of specific
autoantibodies. The inflammatory destruction of
the liver tissue may consequently lead to cirrhosis
and hepatic failure, making AIH the one of the
leading causes of end-stage liver disease (1). The

worldwide prevalence of AIH among patients with
liver disease is between 11% and 20% (2). Due to ifs
insidious presentation, the prevalence in the pediatric
population is unknown however increasing incidence of
the disease in children was reported (3,4). AlH is more
frequent in female patients, with a female: male ratio
of 3:1 (1,4). There are two types of AlH; type 1 (AlH-1),
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defined by the presence of smooth muscle antibodies
(SMA) and/or antinuclear antibodies (ANA), and
type 2 (AlH-2), characterized by the presence of anfi-
liver/kidney microsome type 1 antibodies (LKM-1) (4).
The SMA, ANA, and anti-LKM-1 are the serological
markers of autoimmune hepatitis, and antibodies to
mitochondria (AMA) are the serological hallmarks
of primary biliary cirrhosis (PBC), however these
serological features are not diagnostic, and other
associated manifestations are necessary to establish
the correct diagnosis (5). The clinical presentations of
the disease are variable, from asymptomatic elevated
levels of the liver enzymes to fulminant liver failure
(1.2,3) Although acute hepatitis is the most frequent
presentation in the pediafric age group, AIH usually
has fluctuant course, partially explaining the delay
between the first symptoms or signs and the diagnosis
of the disease (6). Interestingly, in 20-40% of the adult
patients, another concomitant autoimmune disease
(CAID) such as thyroiditis, celiac disease, type 1
diabetes mellitus (DM typel), vitiligo, ulcerative colitis
and mixed connective diseases were observed, either
presented before, at the onset of the disease or later
during the follow-up (1,5). However pediatric studies
reported that CAIDs (excluding inflammatory bowel
diseases) have been less frequently observed (7.8,9)

This study aimed to assess the mode of presentation,
biochemical features and outcomes in children
with AlIH, as well as to evaluate the frequency of
concomitant autoimmune disease in children with AIH.

Patients and Methods

This retrospective study consisted of 17 children, 6-18
years of age, with a definite diagnosis of AIH who were
admitted to the Pediatric Hepatology Clinics between
August 2014 and October 2021. The demographic and
clinical features of the patients, and their laboratory,
freatment and clinical outcomes were reviewed. The
diagnosis of AIH was confirmed based on the scoring
system of the Infernational Autoimmune Hepatitis
Group (10,11).

The presenting symptoms, physical evaluation, ac-
companying autoimmune disease and family history
of associated diseases were recorded from the medi-
cal records. Routine laboratory tests including alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), gamma glutamyl transferase (GGT), total immu-
noglobulin G (IgG), total bilirubin and conjugated bil-
irubin, albumin, alpha fetoprotein (AFP), prothrombin
time (PT), international normalized ratio (INR) and viral
serologic tests for hepatitis A, B, C, Epstein—Barr virus,
Cytomegalovirus, Parvovirus and Human Immunode-
ficiency Virus) were also recorded. Ultrasonographic
evaluation of the liver parenchyma in case of chro-
nicity was performed, and doppler ulirasound was
used to exclude portal hypertension. Anfi-smooth mus-
cle antibodies (SMA), antimitochondrial antibodies
(AMA), liver-kidney microsomal anfibodies-1 (LKM-1),
and antinuclear antibodies (ANA) were used as the
serologic markers for autoimmune hepatitis (11). These

antibodies, even not diagnostic, are useful for the clas-
sification of the disease (12). Serum ANA, SMA, AMA,
and LKM-1 anfibodies were studied by immunoblot
assay and levels beyond 1/40 fiter were considered
“positive”. Patients whose autoantibody levels were
negative or ANA or SMA was positive were considered
to have type 1 AIH and patients whose LKM autoan-
tibody levels were positive were considered to have
type 2 AlH. Levels of the immunoglobulin G(IgG) were
screened either at the presentation and thereafter as
elevated serum IgG has been reported to be the best
diagnostic predictor for AIH (3,12).

All patients underwent a liver biopsy. Three of them
had fulminant disease so the biopsy was performed
during corticosteroid treatment after normalization
of the coagulation parameters. Histopathological
evidence of necro-inflammatory hepatocellular
injury, portal mononuclear cell infiltration with plasma
cells, parenchymal collapse was essential for the
diagnosis of AIH. Inflammatory activity and fibrosis
degree were evaluated using Ishak’s histological
activity  index  (13,14). Magnetic  resonance
cholangiopancreatography (MRCP) was performed
to all patient with definite AIH diagnosis to exclude
associated small bile duct pathologies (15). After AlH
diagnosis was confirmed and freatment was started
the patients were evaluated every two weeks in the
first 2-3 months of treatment and every 3 months
thereafter in uncomplicated cases (15). Remission
induction and maintenance freatment, response,
relapse, and drug side effects were collected from the
patient charts.

Associatfion of the AIH with other autoimmune and
autoinflammatory disorders as well as autoimmunity in
first degree relatives were recorded.

Methylprednisolone 2 mg/kg/day was starfed as a
primary therapy for all patients. Azathioprine was
added after 3-4 weeks of steroid treatment (15).
All patients were tested genetically for Thiopurine
methyltransferase  (TPMT) mutations, to detect
a TPMT deficiency. Azathioprine was switched
to  mycophenolate mofetil  (MMF) in patients
with side effects (3,15). Clinical and laboratory
remission (aminotransferases, autoantibodies, and
gamma globulin within normal limits) with negative
autoantibodies (ANA, ASMA, anti-LKM-1) for at least
24 months was accepted as complete response to
freatment (15, 16). The reactivation of the disease
was considered when laboratory manifestations
such as elevated aminotransferase levels, increased
gamma globulin fractions, or the reappearance of
autoantibodies were detected (15).

The study was approved by the local Institutional
Ethical Board.

The results were analyzed by the Stafistical Package
for the Social Sciences (SPSS) version 22 for Windows
(SPSS Inc.; Chicago, IL, USA). Shapiro Wilks test was
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used to determine the distribution of the variables.
The results were expressed as mean and standard
deviation (SD) for normally distributed variables, while
median and interquartile range for non-normally
distributed variables. Independent samples t-test was
used for comparison of normally distributed variables
and Mann-Whitney U test was used for comparison of
non-normally distributed variables. Related-samples
Friedman'’s test was used for three groups of related
variables and if difference was found pairwise
comparison was applied to compare among groups.
The comparison of two related groups was made with
Paired-samples T-test for normally distributed, and
Wilcoxon signed ranks test for non-normally distributed
variables. Chi-square fest was used for categorical
variables. P values of less than 0.05 were accepted as
significant.

Results

Seventeen children (11 females, 6 males), with a
mean age of 11,57 (x 3,58) years, diagnosed with
AlH were enrolled. The mode of presentation was
acute hepatitis in 53% (29% with acute hepatitis, 24%
with signs of fulminant hepatic failure) and incidental
enzyme elevation in 47% of them. Fourteen patients
(10 females, 4 males) had AlH-1 and three (2 males,
1 female) had AIH-2. There was an associated
autoimmune or auto-inflammatory disease in six (35%)
patients. All subjects with associated autoimmune
disease were females (6 patients), two patients (12%)
had vitiligo, one (6%) had celiac disease, one (6%)
patient had juvenile idiopathic arthritis (JIA), one
(6%) had Familial Mediterranean Fever (FMF), and
one patient had both type Tdiabetes mellitus (DM)
and Hashimoto thyroiditis (HT). None of our patients
had concomitant inflammatory bowel disease (IBD).
Autoimmune diseases were observed in 24% of the
parents of the children with AIH (three had HT, two had
vitiligo).

At the diagnosis, mean weight standard deviation
score (SDS) of the study group was 0.24 £ 0.85, mean
height SDS was -0.49 + 1.08, and mean body mass
index SDS was 0.55 +0.93.

In the entire study group, hematologic parameters
showed mild anemia in nine (53%) and moderate
thrombocytopenia in two (12%) patients. Mean
hemoglobin was 12.09+1.41 gr/dl, white blood cell
countwas 6932+1733/mm3, platelet count was 222.866
*56.553/mm3, median erythrocyte sedimentation rate
was 23 mm/h. The median level of ALT at diagnosis
was 558 (280-893) IU/L and AST was 382 (170-1134) IU/L.

The levels of ALT, GGT, total and conjugated bilirubin,
INR were significantly higher in patients with acute
or fulminant presentation compared to ones with
incidental mode of presentation. Albumin was
lower in patients with acute presentation. Total IgG,
hemoglobin and platelet counts were not different
(Table-1).
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The comparison of anthropometric and biochemical
parameters showed no difference among patients with
isolated AIH and those with one or more associated
autfoimmune disease except a mild significance for
INR (Table-2).

Elevated levels of all biochemical parameters
decreased thereafter with appropriate treatment
(Table-3).

Autoimmune profile of the children with AIH was as
follows: ASM antibodies were positive in 58%of the
patients, ANA in 82%, anfi-LKM-1 in 18%, AMA in 12%,
while p-ANCA positivity was observed in 35% of the
cases (Table-4). The patients with strong ANA positivity
were further evaluated regarding the differential
diagnosis of Systemic Lupus Erythematosus (SLE). All
liver biopsies were compatible with AlH. None of the
patients had increased GGT and ALP levels. MRCP
was performed to all patients, revealing no small or
large bile duct involvement. Also, none of our patients
had associated primary sclerosing cholangitis to be
considered as overlap syndrome.

Methylprednisolone was the primary treatment
protocol. No TPMT deficiency was detected
consequently AZA was started to all patients, however
two children were intolerant to it, accordingly they
were switched to MMF.

The complete response to therapy had been achieved
in all the patients except for one with AlH type2 who
was non-adherent to freatment. He had two serious
relapses presented as acute hepatitis, however he
rejected to use medications regularly, therefore his
enzyme levels as well as total IgG levels remained
elevated. The reactivation of the disease was
observed in 41% (7 children) of the patients, who were
successfully freated with steroid dosage increment.
None of the children was suitable for freatment
discontinuation. There was no difference in term of
response to freatment and rates of relapse between
patients with incidental or acute presentation as
well as between children with or without associated
autoimmune or autoinflammatory disease.

Discussion

The present study revealed that children with AIH
more frequently had concomitant autoimmune
or autoinflammatory diseases than previously
reported (6,7). The increased incidence of the IBD
in children with AIH and PBS is well known, however
AIH and other autoimmune disorder association
was described less frequently (7.8). AIH may be
associated with autoimmune disorders like thyroiditis,
IBD, hemolytic anemiaq, vitiligo, celiac disease, insulin-
dependent diabetes, Behget's disease, idiopathic
thrombocytopenia, and Addison disease, which were
shown to exist in approximately 20% of the children
(5.9,15). The exact frequency with exclusion of the IBD
is not reported in children however studies from adult
series showed that 10-20% of the patients with AIH had
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concomitant autoimmune disease (CAID) (6.7,17).
Previous studies reported that CAIDs tend to cluster
in female patients with AIH-1 (17,18), accordingly
in the current trial, all the children with CAIDs were
females. Similarly recent trials from the Netherlands
demonstrated that significantly more women with AIH
had associated AID than men with AIH (19) which
might be explained by hormonal variations, since
both androgens and estrogens appear o inhibit and
enhance immune activity (18). Past studies showed
that the most common AIDs associated with type
1 AlH are autoimmune thyroiditis, type 1 diabetes
and UC (7,18), whereas in the present study vitiligo
was observed more frequently, fallowed by HT, type
1DM, Celiac disease, and FMF. Interestingly vitiligo
was observed more frequently in patient with type
2 AIH (20), however in the present study one patient
had type 1 and the other had type 2 AIH. Gregorio
et al. published a 20-year follow-up work of pediatric
AlH patients at King's College Hospital and reported
that 20% of the patients had CAIDs, which included
thyroiditis, vitiligo, type 1 diabetes and IBD (7). They
also reported almost a similar frequency of CAIDs
between children with type 1 AIH and type 2 AIH
(7). Interestingly in a study from Argentina, children
with AIH had lower frequencies of CAIDs compared
to adults with AIH (13% vs 39%) (21). The authors
suggested that the age increases the incidence of
the development of CAIDs (21). However, the present
study showed that in a pediatric population frequency
as high as in adult series could be observed. Along
with, children may present with syndromes associated
with AIH (2,4). Therefore, children may also have AIH
as a component of autoimmune polyendocrinopathy
syndromes (APECEDs) (15). We had a one child with
type 1 AlH, HT and type 1DM. Although she did nof fulfil
the criteria for APECED, she might develop the other
associated diseases later in life (2,4). The diagnosis of

the CAID is parficularly important as prompt treatment
should be initiated without delay (15).

Of note the frequency of autoimmunity was also
increased in the first-degree relatives of the subjects
with AlH (5,17,18). Gregorio et al reported a frequency
as high as 40% in the relatives of the children with
AlH (7). Although none of the first-degree relatives
in our case series had AlH, 24% of the parents had
autoimmune disorders.

In the current tfrial 81% of the patients had AlH type
1, whereas type 2 AlH was observed only in three
patients, two of them boys. The previous studies both
in children and adults reported that type 1AIH is more
prevalent than type 2 (5,6). According to the previous
pediatric studies, the female predominance was
noted (8,9). Female to male ratio in children vary in
different countries from almost equal in United States
to 4:1 in South America and UK (8,9,15,19). The onset
was usually uncharacteristic with chronic presentation
predominating in adults, whereas pediatric reports as
also in our study, showed that acute presentation is
more prevalent (5, 9,15). Correspondingly in a trial from
Argentina the acute viral hepatitis-like presentation
was observed in 54% of adult AIH patients, which was
significantly lower than the frequency observed in
the children with AIH (54% vs. 70%) (21). Our patients
with insidious mode of presentation were found to
be more likely to have lower serum ALT compared to
symptomatic patients (p 0.001). As expected, levels
of total bilirubin and INR were increased in patients
with acute onset. These results were like that reported
by Feld et al. (22), who also noted that asymptomatic
patients were older, however in the present study
there was no age differences between acutely or
insidiously presented subjects. Interestingly there
were no differences among laboratory parameters

Table-1: Demographic, anthropometric, and biochemical parameters according fo mode of presentation in children with AIH

Incidental Acute/Fulminant hepatitis P

Age (mean % SD) (years) 11.1 £3.50 12.0 £3.81 0.432¢
Sex (male/female) (n) 3/5 2/7

Weight SDS 0.007 £0.71 0.508 +0.97 0.233¢
Height SDS -0.26 +0.95 -0.74+1.24 0.650°
BMI SDS 0.26+0.70 0.88 +1.09 0.261¢
ALT (median (IQR)) (IU/L) 344.5 (165-464) 895.0 (638-1317) 0.001°®
Total bilirubin (median (IQR) (mg/dl) 1.00 (0.64-1.51) 6.55 (1.93-8.42) 0.001°®
Conjugated bilirubin (median (IQR) (mg/dl) 0.34 (0.13-0.795) 4.50 (0.64-6.84) 0.001°®
GGT (median (IQR) (IU/L) 56.0 (23.7-117) 120.0 (56-124) 0.038°
Albumin (median (IQR) (g/dl) 4.20 (4.1-4.37) 3.30 (3.12-4.27) 0.037°®
INR (median (IQR) 1.20 (1.1-1.38) 1.60 (1.21-1.85) 0.011°®
IgG (median (IQR) (mg/dl) 2168 (1942-2514) 2607 (2165-5867) 0.080°
Platelet (mean + SD) (/mm3) 246.250 % 49.169 196.142 + 55.496 0.191¢@
Hemoglobin (mean + SD) (g/dl) 12.3+1.02 11.8+1.81 0.650 @

Legend: SD, standard deviation; IQR: interquartile range; ALT, alanine aminotfransferase, [I-glutamyl transferase; IgG,

immunoglobulin G; BMI: body mass index;

INR, international normalized ratio

* a: Independent samples T test (mean £SD); b: Mann-Whitney U test (median (1 quartile-3¢ quartile))
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Table-2: Demographic, anthropometric, and biochemical parameters according to the presence of associated autoimmune diseases in children

with AlH

Age (mean * SD) (years)

Sex (male/female) (n)

Weight SDS

Height SDS

BMI SDS

ALT (median (IQR)) (IU/L)

Total bilirubin (median (IQR)) (mg/dl)
Conjugated bilirubin (median (IQR) (mg/dl)
GGT (median (IQR) (IU/L)

Albumin (median (IQR) (g/dl)

INR (median (IQR)

IgG (median (IQR) (mg/dl)

Platelet (mean £SD) (/mm3)

No associated auto-immune

disease
11.6+3.39

5/6

0.37 £0.91
-0.69 £ 1.14
0.81+£0.82

672 (386-891)
1.63 (0.96-5.91)
0.70 (0.34-3.24)
87.9 (49-120)
4.20 (3.35-4.40)
1.41 (1.19-1.74)
2433 (263-5822)
214.900 + 55.322

Associated autoimmune

disease
11.3+4.35

0/6

-0.02+0.73
-0.07 £ 0.90
0.03+0.99

456 (230-1526)
1.20 (0.72-8.25)
0.80 (0.11-6.57)
109 (27-138)
3.90 (3.25-4.15)
1.20 (1.09-1.30)
2197 (2062-2524)
238.800 + 61.900

P

0,651¢

0.269 @
0.687 @
0.132¢
0.763°
0.615°
0.580°
0.651°
0.362°
0.049°
0.447°
0.191¢

Hemoglobin (mean +SD) (g/dl) 12.1+1.64 11.9+0.95 0.650 @
Legend: SD, standard deviation; IQR: interquartile range; ALT, alanine aminotransferase; GGT, [1-glutamyl transferase; IgG, immunoglobulin G;
INR, international normalized ratio

* a: Independent samples T test (mean £SD); b: Mann Whitney U test (median (15" quartile-3' quartile))

Table-3: Biochemical parameters at onset of the disease, 3 and 6 months after freatment in patients with AIH.

Parameter At onset 3rd month 6th month P*
ALT (median(IQR)) (IU/L) 558 (280-893) 51 (29-81) 24 18-43) 0.000 @
AST (median(IQR)) (IU/L) 382 (170-1134) 53 (46-63) 26 (20-32.5) 0.000 @
ALP (median(IQR)) (IU/L) 165 (98-261) 123 (76-157) 80 (74-129) 0.003 @
GGT (median(IQR)) (IU/L) 109 (37-120) 34 (17-64) 23 (13.5-33.5) 0.000 @
Total bilirubin (median(IQR)) (mg/dl) 1.62 (1.89-6.3) 0.58 (0.42-1.06) 0.45 (0.40-0.69) 0.000 @
Conjugated bilirubin (median(IQR)) (mg/dl) 0.80 (0.24-4.1) 0.33 (0.21-0.56) 0.22 (0.20-0.36) 0.000 @
Total IgG (median(IQR)) (mg/dl) 2285 (2129-3226) 1680 (1250-1888) 1260 (1030-1482) 0.000 @
Albumin (median(IQR)) (mg/dl) 4.10 (3.25-4.40) 4.30 (4.24-4.74) - 0.002°
PT (median(IQR)) (s) 15.5 (14-18.8) 13.8 (13.3-15.5) - 0.009 ©
INR (median(IQR)) 1.3 (1.17-2.2¢) 1.15 (1.09-1.3¢) - 0.001 ®
Legend: IQR, interquartile range; ALT, alanine aminotransferase; AST, aspartate aminotransferase;
GGT, tI-glutamyl transferase; IgG, immunoglobulin G; INR, international normalized ratio; PT, prothrombin time
* a: Related-samples Friedman'’s test ; b: Wilcoxon signed ranks test.

Table-4: Autoantibody profile in children with AIH
Avutoantibody Type-1 AlH Type-2 AlH
ANA 9 1
SMA 11 0
LKM-1 0 3
AMA 0 2
p-ANCA 4 2
ANA+SMA 7 0
LKM-T +AMA 0 2

Legend: ANA, antinuclear antibodies; SMA, Anti-smooth muscle antibodies;
LKM-1, liver-kidney microsomal antibodies-1, AMA, antimitochondrial antibodies;

p-ANCA, Perinuclear antineutrophil cytoplasmic antibodies.
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in settings of concomitant autoimmune diseases. IgG
is usually raised at presentation in both types (3.7,22).
as well as in the present study where independently
of mode of presentation or association of other
autoimmune or auto-inflammatory disease, the total
IgG levels were elevated in all the patients. Yassin et
al (23) reported elevated IgG levels at least 1.5 times
and above in all the children with AIH. However, some
pediatric studies showed IgG levels increment in only
60-85 % of the patients (6,24). Pando et al revealed
that children with either acute or non-acute onset
of the disease had significantly higher levels of total
IgG at presentation compared fto adults (21). The
detection of several autoantibodies is still the hallmark
of the diagnosis (1,15). Autoimmune profile of our
patients was consistent with diagnosed type, however
two children with type 2 AIH and positive anti- LKM
1 antibody had also AMA positivity. Although AMAs
remain the serological hallmark for PBC diagnosis, in
3.6% to 34% of the patients with AlH, especially in type-
2, AMA presence was reported (11, 25). Nevertheless,
most researchers agree that the presence of AMA in
AlH does not identify a subgroup of patients requiring
different therapeutic options or leads to development
of PBC (11). In addition, a long-term Canadian trial
has shown that in patients with classical AIH who were
AMA-positive over a follow-up of up to 27 years did not
develop PBC (26).

In all patients with suspected AIH, including those
with acute presentation with normal coagulation
parameters, a liver biopsy should be performed, not
only for diagnosis but also for the evaluation of disease
severity (8,15). The present study showed that even in
the acutely presented subjects liver biopsy could be
safely done after normalization of the coagulation
parameters.

Treatment improves the prognosis and reduces the
formation of fibrosis and progression to cirrhosis in
patients with AIH (2,11). Children with AIH usually
well respond fo immunosuppressive freatment with
corficosteroids combined with immunomodulators.
(15, 27). Standard maintenance therapy for all forms of
AlH is the combination of low doses of prednisone and
azathioprine (9,15), however in case of intolerance
to AZA, MMF or cyclosporine usage is recommended
(28). In the present case series Azathioprine was
discontinued in two patients; in the first, because of
severe skin eruptions and second child had persistent
pancytopenia. In these cases, MMF was introduced.
The expected frequency of remission with treatment
is around 80% (6, 15, 28). This was observed also in
the current case series, where complete response to
treatment was achieved in 94% of the children. Only
one patient had treatment failure (6%), because
of non-adherence. Interestingly a study comparing
pediatric and adult subjects with AIH showed that
despite the higher doses of immunosuppressives
in children, the freatment response was poorer
compared to adults, suggesting that pediatric and
adult AIH are different clinical entities with genetic

associations (21).  Rodriguez et al. also observed
lower frequencies of treatment response (78.3%) with
frequent relapses in children and adolescent with AIH
(16). Teufel et al. (17) compared the rates of relapses
of AIH in patients with and without CAIDs and found
no significant differences in the number of relapses
between the groups. However, in a multicenter
study from Netherlands, CAIDs were shown to be
independent risk factor for early relapse in AlH patients
after withdrawal of immunosuppression (19).

Unlike in adults, the criteria for discontinuation of the
freatment for children with AIH has not been clarified.
Adult guidelines recommend withdrawal of therapy
for patients who achieved a complete response after
two years of freatment, and in absence of histological
cirrhosis, yet it's not clear if remission also includes the
disappearance of the autoantibodies (5,29). Pediatric
hepatology committee suggests treating children
for at least 2 to 3 years and withdrawal of tfreatment
if fransaminase and IgG levels have been normal
with negative autoantibodies for at least one year
(15). According to this protocol, successful complete
withdrawal of treatment however is possible only in
20% of patients with AlH-1, but not possible in AIH-2,
with relapse in 45% of the children (8,15). Here with,
none of the presents study subjects fulfiled criteria for
ceasing therapy.

The present trail had few limitations. First, this report
includes a relatively small number of patients,
accordingly a large population from multicentric
date are needed in order to review the association
of AIH with other autoimmune or autoinflammatory
diseases in children. On the other hand, the data
were retrospectively collected, so a prospective,
well-structured study would give more precise results
featuring AIH and CAIDs in children.

Conclusion: AlH is a rare but important cause of
chronic liver disease in children. AIH must always
be included in the differential diagnosis of elevated
liver enzymes in children, as early treatment avoids
progression to cirrhosis. Frequent associafion with
autoimmune or autoinflammatory diseases also
should be kept in mind as the clinical expression of
the concomitant disease can be extremely variable
therefore diagnosis and treatment delay may occur
(18, 30). Accordingly pediatric hepatologist should be
aware of this association and prompt follow up should
be designed for children with multiple CAIDs.

References

1.European Association for the Study of the Liver. EASL Clinical Practice
Guidelines: Autoimmune hepatitis. J Hepatol. 2015;63:971-1004.

2.Mieli-Vergani G, Vergani D, Czaja AJ, et al. Autoimmune hepatitis.
Nat Rev Dis Primers. 2018;12:18017.

3.Werner M, Prytz H, Ohlsson B, et al. Epidemiology and the initial
presentation of autoimmune hepatitis in Sweden: a nationwide studly.
Scand J Gastroenterol. 2008;43:1232-40.

4.Sokollik C, McLin VA, Vergani D, Terziroli Beretta-Piccoli B, Mieli-
Vergani G. Juvenile autoimmune hepatitis: A comprehensive review.
J Autoimmun. 2018;95:69-76.

100



Autoimmune diseases in children with autoimmune hepatitis — Gerenli et al.

Genel Tip Dergisi

5.Mack CL, Adams D, Assis DN, et al. Diagnosis and Management of
Autoimmune Hepatitis in Adults and Children: 2019 Practice Guidance
and Guidelines From the American Association for the Study of Liver
Diseases. Hepatology. 2020;72:671-722.

6.Mieli-Vergani G, Vergani D. Autoimmune hepatitis in children: what is
different from adult AIH2 Semin Liver Dis. 2009;29:297-306.

7.Gregorio GV, Porfmann B, Reid F, et al. Autoimmune hepatitis in
childhood: a 20 years experience. Hepatology. 1997;25:541-7.

8.Gregorio GV, Portmann B, Karani J, et al. Autoimmune hepatitis/
sclerosing cholangitis overlap syndrome in childhood: a 16-year
prospective study. Hepatology. 2001;33:544-53

9.Floreani A, Liberal R, Vergani D, Mieli-Vergani G. Autoimmune
hepatitis: Contrasts and comparisons in children and adults - a
comprehensive review. J Autoimmun. 2013;46:7-16.

10.Volkk M, Reau N. Diagnosis and Management of Autoimmune
Hepatitis in Adults and Children: A Patient-Friendly Summary of the
2019 AASLD Guidelines. Clin Liver Dis (Hoboken). 2021;17:85-9.

11.Gatselis NK, Zachou K, Koukoulis GK, Dalekos GN. Autoimmune
hepatitis, one disease with many faces: etiopathogenetic, clinico-
laboratory and histological characteristics. World J Gastroenterol.
2015;21:60-83.

12.Zachou K, Rigopoulou E, Dalekos GN. Autoantibodies and
autoantigens in autoimmune hepatitis: important tools in clinical
practice and to study pathogenesis of the disease. J Autoimmune Dis.
2004;1:2.

13.Nakaji M, Hayashi Y, Ninomiya T, et al. Histological grading and
staging in chronic hepatitis: its practical correlation. Pathol Int.
2002;52:683-90.

14.Ishak K, Baptista A, Bianchi L et al. Histological grading and staging
of chronic hepatitis. J. Hepatol. 1995; 22: 696-9.

15.Mieli-Vergani G, Vergani D, Baumann U, ef al. Diagnosis and
Management of Pediatric Autoimmune Liver Disease: ESPGHAN
Hepatology Committee Position Statement. J Pediatr Gastroenterol
Nutr. 2018;66:345-360.

16.Rodrigues AT, Liu PM, Fagundes ED, et al. Clinical Characteristics
and Prognosis in Children and Adolescents With Autoimmune Hepatitis
and Overlap Syndrome. J Pediatr Gastroenterol Nutr. 2016;63:76-81.

17.Teufel A, Weinmann A, Kahaly GJ, et al. Concurrent autoimmune
diseases in patients with autoimmune hepatitis. J Clin Gastroenterol.
2010;44:208-13.

18.Wong GW, Heneghan MA. Association of Extrahepatic
Manifestations with Autoimmune Hepatitis. Dig Dis. 2015;33:25-35.

19.Van Gerven NM, Verwer BJ, Witte BIl, et al. Dutch Autoimmune
hepatitis STUDY group: Epidemiology and clinical characteristics
of autoimmune hepatitis in the Netherlands. Scand J Gastroenterol
2014;49:1245-1254.

20.Clemente MG, De Virgiliis S. Autoantigen characterization in liver/
kidney microsome positive hepatitis. Dig Liver Dis. 2000;32:39-45.

21.Pando M, Larriba J, Fernandez GC, et al. Pediatric and adult forms
of type | autoimmune hepatitis in Argentina: evidence for differential
genetic predisposition. Hepatology. 1999;30:1374-80.

22.Feld JJ, Dinh H, Arenovich T, et al. Autoimmune hepatitis: effect of
symptoms and cirrhosis on natural history and outcome. Hepatology.
2005;42:53-62.

23.Yassin S, De Lacy R, Pillay K, Goddard E. Characteristics and
Outcomes of Autoimmune Hepatitis from a Tertiary Paediatric Centre,
Cape Town, South Africa. J Trop Pediatr. 2020;66:448-457.

24.Fallatah HI, Akbar HO, Qari YA. Autoimmune hepatitis: Single-
center experience of clinical presentation, response to tfreatment and
prognosis in Saudi Arabia. Saudi J Gastroenterol. 2010;16:95-9.

25.Farid E, Isa HM, Al Nasef M, Mohamed R, Jamsheer H. Childhood
Autoimmune Hepatitis in Bahrain: a Tertiary Center Experience. Iran J
Immunol. 2015;12:141-8.

26.0'Brien C, Joshi S, Feld JJ, Guindi M, Dienes HP, Heathcote EJ. Long-
term follow-up of antimitochondrial antibody-positive autoimmune
hepatitis. Hepatology. 2008;48:550-6.

27.Low AS, Tan M, Garcia A, Aw M, Quak SH. Childhood autoimmune
hepatitis in a paediatric unit of a tertiary care hospital. Singapore Med
J.2014;55:648-51.

101

28.Sucher E, Sucher R, Gradistanac T, et al. Autoimmune Hepatitis-
Immunologically Triggered Liver Pathogenesis-Diagnostic  and
Therapeutic Strategies. J Immunol Res. 2019;2019:9437043.

29.Harrison L, Gleeson D. Stopping immunosuppressive treatment in
autoimmune hepatitis (AlH): Is it justified (and in whom and when)?
Liver Int. 2019;39:610-620.

30.Guo L, Zhou L, Zhang N, Deng B, Wang B. Extrahepatic Autoimmune
Diseases in Patients with Autoimmune Liver Diseases: A Phenomenon
Neglected by Gastroenterologists. Gastroenterol Res Pract.
2017;2017:2376231.



Received: 12 Nov 2021

Accepted: 22 Dec 2021

DOI: 10.54005/geneltip.1022644

CLINICAL RESEARCH

Is in-hospital mortality associated with neurological outcomes in patients
with endovascular aortic repair? Results from a single centre

Endovaskuler aort onarimi yapilan hastalarda norolojik sonuglar ile
hastane mortalitesi arasindaki iliski

'Levent Altinay

'Zonguldak BUlent Ecevit University,
Faculty of Medicine, Department of
Cardiovascular  Surgery, Zonguldak,
Turkey.

?Health  Sciences University, Diskapl
Yilidinm Beyazit Education and Research
Hospital, Department of Cardiovascular
Surgery, Ankara, Turkey.

Correspondence
Levent  Altinay, Health  Sciences
University, Diskapi  Yiidinm  Beyaozit

Education and Research Hospital,
Department of Cardiovascular Surgery,
Ziraat Mah. Sehit Omer Halisdemir Cad.
No: 20 Diskapl/ ANKARA.

E-Mail: laltinay@gmail.com

How to cite ?

Altinay M, Coskun-Songur E, ince 1. Is
in-hospital mortality associated with
neurological outcomes in patients with
endovascular aortic repaire  Results
from a single centre. Genel Tip Derg.
2022;32(1):102-107.

Infroduction

Inrecent years, thoracic and abdominal endovascular

. 'Elif Coskun Sungur

, 2Alker ince

ABSTRACT

Aim: Herein, we aimed to present our results of thoracic and abdominal endovascular aortic repair
(EVAR/TEVAR) procedures for thoracoabdominal aortic pathologies and the relation between the
post-procedural neurological adverse events and in-hospital mortality.

Material and Method: Patients who underwent EVAR/TEVAR procedures between November 2016
and May 2021 were included in thisretrospective study. Patients with a history of any cerebrovascular
event before the intervention were excluded. Patients were divided into two groups according to
the occurrence of any early neurological complications in the postoperative period in hospital.
Results: A total of 47 patients were included in this retrospective study. Group 1 included 37 (78.7%)
patients who had no neurological complications in the early postoperative period. Group 2
included 10 (21.3%) patients who had a postoperative neurological complication. The intensive
care unit (ICU) stay time was significantly longer in Group 2 compared with Group 1 (1.7 + 2.0
days in Group 1 vs 6.2 = 5.1 days in Group 2, p = 0.021). The overall mortality rate was 19.1% (9 of
47 patients). The mortality rate of Group 2 was significantly higher than Group 1 (2 of 37 [5.4%]
patients in Group 1 vs 7 of 10 [70%] patients in Group 2, p = 0.001). The American Society of
Anesthesiologists (ASA) physical classification score was significantly higher in Group 2 than Group
1(3.5+0.6in Group 1 vs 4.1 £0.3 in Group 2, p = 0.016). The most common early postoperative
neurological complication was a lack of recovery of consciousness in the postoperative period (no
postoperative consciousness).

Conclusion: The occurrence of any postoperative neurological adverse event is associated with
in-hospital mortality following TEVAR/EVAR procedures.

Keywords: EVAR, TEVAR, neurological deficit, in-hospital mortality
(o)1

Amag: Torakoabdominal aort patolojilerinde EVAR/TEVAR sonuglarimizi ve post-prosedural nérolojik
olaylar ile hastane mortalitesi arasindaki iliskiyi sunmak.

Gereg ve yontem: Kasim 2016 — Mayis 2021 arasinda EVAR/TEVAR islemi uygulanmis hastalar bu
retrospektif calismaya alindl. islem dncesi herhangi bir nérolojik olay &ykisi olan hastalar calismaya
alinmadi. Post-prosedural erken nérolojik komplikasyonlarin olusuna gére hastalar iki gruba ayrild.
Bulgular: Toplam 60 hasta degerlendirildi. Grup 1 nérolojik komplikasyon olmayan 37 (%78.7) hasta,
Grup 2 post-prosedural nérolojik komplikasyon olan 10 (%21.3) hastadan olustu. Yogunbakimda
kalig sUresi Grup 2'de anlamli derecede uzundu (1.7 £ 2.0 gin Group 1 vs 6.2 = 5.1 gin Group 2,
p=0.021). genel mortalite orani %19.1 (47 hastada 9) idi. Grup 2 mortalite orani anlamli derecede
yUksekti (37 hastada 2 (%5.4) Group 1'de vs 10 hastada 7 (%70) Group 2'de, p=0.001). Amerikan
Anesteziyolojistler Birligi fiziksel sinffiama skoru Grup 2'de anlamli derecede yUksekti (3.5 = 0.6
Group 1 vs 4.1 £ 0.3 Group 2, p=0.016). En sik erken postprosedural ndrolojik komplikasyon biling
olmamasiydi.

Sonug: Erken postprosedural nérolojik komplikasyon olusmasi, TEVAR ve EVAR prosedirlerinin
hastane mortalitesini artmasina katki yapmaktadir.

Anahtar kelimeler: EVAR, TEVAR, ndrolojik komplikasyon, hastane mortalitesi

aortic repair (EVAR/TEVAR) procedures have become aortic pathologies (1-3).
common tfechniques for thoracoabdominal aortic

in certain patient groups with thoracic and abdominal

pathologies such as aortic dissections and aneurysms.
The main goal is o exclude the aortic lesion (i.e.
aneurysm or false lumen after aortic dissection) from
circulation by implanfing a fabric-covered stent
across the lesion. EVAR/TEVAR techniques are strongly
recommended as the preferred freatment approach

Neurological complications such as paraplegia
and stroke rates after TEVAR procedures have been
reported to be between 0.8% and 1.9% and between
2.1% and 3.5%, respectively (4). Transfer status,
emergency intervention, preoperative white blood
cell count (WBC), preoperative serum creatinine and

© 2022 Selcuk University School of Medicine
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left subclavian artery (LSA) coverage have been
reported as variables associated with an elevated risk
of postoperative stroke after TEVAR (5).

The mortality rate after TEVAR has been reported
to be between 3% and 9.5% (6,7). The 1-year all-
cause mortality after TEVAR has been reported to
be between 10% and 18% (8.9) and between 4%
and 12% after EVAR (10,11). Age, emergency case,
preoperative WBC, preoperative serum creatinine
level, concurrent aortfic arch debranching procedures
and chronic obstructive pulmonary disease (COPD)
are independent risk factors for mortality (5,6).

Messe et al. (12) reported ischaemic neurological
complications in 85 (38%) of 224 patients with
descending/thoracoabdominal aortic pathologies
who underwent open surgery repair procedures. They
also found significantly higher mortality rates in patients
with neurological complications than in patients
without neurological complications (p < 0.001).

Herein, we aimed to present ourresults of endovascular
repair of descending thoracic aortic aneurysm
(DTAA), abdominal aortic aneurysm (AAA) and
thoracoabdominal aortic aneurysm (TAA) pathologies
and the relation between the neurological outcomes
and in-hospital mortality rates in these patients.

Material and Method

Patfients who underwent EVAR/TEVAR procedures
between November 2016 and May 2021 were included
in this retfrospective study. Patients with a history of
any cerebrovascular event before the intervention
were excluded. Patient data were collected from
hospital records. Patients were divided intfo two groups
according fo the occurrence of any early neurological
complications in the postoperative period in hospital.
Mortality rates were calculated for both groups. Local
ethical committee approval was obtained for the
study.

The surgical procedure

Alloperations were performed under local anaesthesia
in the angiography laboratory except concomitant
peripheral arterial bypass or visceral artery bypass
surgery, which were performed under general
anaesthesia. The patient’s heart rate and rhythm were
monitored with electrocardiography and their blood
pressure was monitored with invasive blood pressure
monitoring. A 5000 IU bolus of infravenous heparin was
administered at the beginning of all procedures and
activated clotting time was monitored and maintained
at over 150 seconds. All interventions were performed
through femoral artery access. After proper disinfection
and coverage of surgical sites, both femoral arteries
were exposed with the open surgical technique if
bifurcated stent graft implantation was planned. For
cases in which only tubular graft implantation was
planned, only one femoral artery was exposed and
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percutaneous access was achieved on the other side.
In TEVAR, generally one-sided open surgical access
and one-sided percutaneous access were achieved.
In EVAR, bilateral accesses were achieved with the
open surgical technique. In TEVAR, a 0.035-inch,
300-cm guidewire (Shunmei polytetrafluoroethylene
[PTFE]-coated guidewire, Shunmei Medical, Shenzhen,
PRC) was infroduced into the femoral arfery through
a éF/7F infroducer sheath. Then, a éF pigtail catheter
(Dxterity 6F diagnostic catheter, Medtronic, Santa
Rosa, CA, USA) was loaded over the guidewire and
placed in a proper position in the thoracic aorta to
get angiographic images of the descending aorta.
The main body of the aortic stent graft (Valiant
Captivia, Medtronic) was infroduced through a 24F
infroducer sheath (Sentrant, 24F 28 cm, Medtronic) in
the conftralateral femoral artery, which was exposed
with open surgical fechnique. The thoracic aortic stent
graft was deployed according to the measurements
of the angiography images taken previously in the
procedure. The pigtail catheter was pulled back and
replaced in the thoracic aorta through the stent graft
and control angiography images were obtained to
check for any signs of endoleak. If a type 1 endoleak
was observed, then an extension graft (aortic cuff)
was placed and balloon dilatation of the grafts was
performed. The procedure was complete if no signs of
endoleak were seen. The femoral artery was repaired
with 6/0 or 7/0 propylene primary sutures. An open
surgical bypass with an 8 mm synthetic PTFE graft
was performed from the left common carofid artery
(LCCA) to the LSA if coverage of the ostium of the LSA
was planned at the beginning of the procedure.

In EVAR procedures, both femoral artery accesses
were achieved with open surgery. Angiographic
images were obtained as described above. The main
body of the abdominal aortic stent graft (Endurant
I, Medtronic) was placed just below the renal artery
orifice to avoid renal artery occlusion through either left
or right femoral artery access. Then, the confralateral
limb of the graft was infroduced through contralateral
femoral artery access and placed in the confralateral
limb of the stent graft with enough overlapping length.
Large size infroducer sheaths (24F Sentrant, Medtronic)
were used in both femoral arterial access sites. Balloon
angioplasty was performed with a balloon catheter
(Reliant, Medtronic) in the proximal and overlapping
sections of the graft to stabilise the graft in the aorta
and to minimise the risk of endoleak (type | and lll).
Control angiography images were obtained to check
for any signs of endoleck (especially types | and lll).
Finally, sheaths in the femoral arteries were removed
and femoral arteries were repaired with 6/0 or 7/0
propylene sutures if there was no sign of endoleak.

All cases were completed with fechnical success.
The patients were taken into the intensive care unit
(ICU) for postoperative follow-up. A total of 3000 ml of
infravenous crystalloid fluid infusion over a period of 24
hours, 100 mg acetylsalicylic acid (ASA) and 150 mg
clopidogrel were administered orally to all patients in
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the ICU if applicable. The patients were transferred
to the ward on the second postoperative day. They
were discharged on the third postoperative day if no
problems had occurred during the follow-up. They
received a prescription for 100 mg ASA and 75 mg
clopidogrel once-a-day orally.

Statistical analysis

SPSS v13 software was used for statistical analysis. The
qualitative data are expressed as a percentage (%)
and the quantitative data are expressed as mean *
standard deviation (SD). The distribution of the data
was tested for normality with the Kolmogorov-Smirnov
test. The significance of the confinuous data was
tested with Student’s t-test if distributed normally and
the Mann-Whitney U test if distributed non-normally.
Categorical variables were compared with the
chi-square test. A p value < 0.05 was considered to
indicate statistical significance.

Results

A total of 60 patients who underwent EVAR/TEVAR
procedures were evaluated. Forty-seven patients
were included according to the inclusion criteria.
Group 1 included 37 (78.7%) patients who had no
neurological complications in the early postoperative
period. Group 2 included 10 (21.3%) patients who
had a postoperative neurological complication.
The preoperative characteristics of the patients are
presented in Table 1.

The number of EVAR cases was 30 (63.8%), the number
of TEVAR cases was 11 (23.4%) and the number of
combined EVAR and TEVAR cases was 6 (12.8%). There
was no significant difference in the number of aortic
interventions between the groups (p = 0.104). The ICU
stay time was significantly longer in Group 2 than in
Group 1 (1.7 £ 2.0 days in Group 1 vs 6.2 £ 5.1 days
in Group 2, p = 0.021). The in-hospital stay fime was
longer in Group 2 but it was not statistically significant
(p = 0.160). Open surgery was not needed in the
study patients. The overall mortality rate was 19.1%
(9 of 47 patients). The mortality rate of the Group 2
was significantly higher than Group 1 (2 of 37 [5.4%)]
patients in Group 1 vs 7 of 10 [70%] patients in Group
2, p =0.001).

The mean fransverse aorta diameter was 6.2 £ 0.6 cm
(range 5.5-7.8 cm) in Group 1 and 6.8 £ 1.3 cm (range
5.5-9.9 cm) in Group 2 (p = 0.151). The distribution of
mean fransverse aortfic diameters according to aortic
pathologies is presented in Table 2. One patient had
an arterio-venous fistula between the abdominal aorta
and the inferior vena cava; the transverse diameter of
the abdominal aorta was 8.5 cm in this patient.

Table 1. Preoperative data

Group 1 Group 2
P value
(n=37) (n=10)
72.7 £
Age mean * SD 748 +8.9 0.604
11.8
Male n(%) 30 (81) 7 (70) 0.461
48.6 =
EF mean = SD 483+ 12 0.935
9.5
153.7 + 158.4 =
Triglyceride mg/dl mean + SD 0.862
72.7 88.2
1182+ 125.0 =
LDL mg/dl mean + SD 0.734
51.6 70.9
Preoperative creatinine mg/d|
1.2+0.9 1.5+£0.8 0.262
mean + SD
Preoperative white blood cell 11.4+
88+24 0.360
count mean + 8§D 7.7
Preoperative arrhythmia n(%) 0.182
None 27 (72.9) 5 (50)
AF 9 (24.3) 4 (40)
AV block 1(2.7) 0
Pacemaker 0 1(10)
Peripheral artery disease n(%) 6(16.2) 0 0.078
Preoperative malignancy n(%) 5(13.5) 1(10) 0.762
Preoperative COPD n(%) 17 (45.9) 6 (60) 0.429
Tobacco product consumption
26 (70.2) 7 (70) 0.987
n(%)
Diabetes mellitus n(%) 14 (37.8) 5 (50) 0.490

SD: Standard deviation; EF: Ejection fraction (%); LDL: Low density
lipoprotein; AF: Atrial fibrillation; AV block: Atrioventricular block;
COPD: Chronic obsfructive pulmonary disease;

Table 2. Aortic pathology and aorta diameters

Group 1 (n=37) Group 2 (n=10)
Mean Mean
N (%) +SD N (%) +SD
(cm) {cm)
Abdominal aorta aneurysm 20 (54.0) 8; % 2 (20) (7)? 2
. 60+
Thoracic aorta aneurysm 5(13.5) 0.4 1(10) 6.9
Type 3 dissection 1(2.7) 6.1 2 (20) gz 2
Abdominal aorta + iliac artery 6.1+ 6.7 =
aneurysm 5(13.9) 0.6 2(20) 1.2
Ruptured abdominal aorta aneurysm 1(2.7) 6.6 0
Ruptured thoracic aorta aneurysm 0 1(10) 6.7
Thoracic + abdominal aorta aneurysm 2 (5.4) 83 # 2 (29) g{ 2
Ruptured thoracic + abdominal aorta 6.7 £
aneurysm 2(54) 1.2 0

Type 3 dissection + abdominal aorta
aneurysm

SD: Standard deviation

1(27) 63 0
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Table 3. Postoperative data

Emergency surgery n(%)
ASA risk score mean = SD
ES transfusion units mean + SD

ICU stay time days mean + SD

In-hospital stay time days mean + SD

Transvers aorta diameters (cm) mean + SD

Aortic pathology n(%)

Aortic intervention n(%)

Aortic graft diameter (mm) mean + SD

Aortic graft length (mm) mean £ SD
Femoro-femoral bypass n(%)

Type of endoleck n(%)

Embolization types

Access site complications n(%)

Mortality n(%)

AAA

TAA

Type 3 dissection

AAA + CIAA
Ruptured AAA

Dual AAA

Ruptured TAA

TAA + AAA
Ruptured TAA + AAA

Type 3 dissection + AAA

EVAR
TEVAR

TEVAR + EVAR

None

Type 1

Type 2

Type 3

Type 1 + type 3

Type 1 + type 2

None

Arterial coil

Balloon angioplasty
liac artery occluder

Coil + balloon angioplasty

Group 1 (n=37)
15 (40.5)
3.5+0.6
1.2+24
1.7+20
7.0+ 4.0

62+0.6

19 (51.4)

5(13.5)

1(27)

5(13.5)
1(27)
1(27)
0

2 (5.4)
2 (5.4)

1(27)

26 (70.3)
6(16.2)
5(13.5)
33.1+57
1433+ 48.9

6(162)

28 (75.7)
3(8.1)
1(27)
3(8.1)
1(27)

1(2.7)

24 (64.9)
5(13.5)
4(108)
1(27)
3(8.1)
7(18.9)

2 (5.4)

Group 2 (n=10)
7 (70)

41+03
1.1£1.6
62%5.1
10.1£6.1

68+1.3

2 (20)

1(10)

2 (20)

2 (20)

1(10)
2 (20)

4 (40)
5 (50)

1(10)
33.8+7.0
147.9 + 44.4

1(10)

7 (70)

1(10)

1(10)
1(10)

6 (60)
3 (30)
1(10)
0
0
2 (20)

7 (70)

P valve

0.095

0.016

0.939

0.021

0.160

0.151

0.197

0.104

0.764

0.990

0.189

0.869

0.551

0.930

0.001

ASA: American Society of Anesthesiologists; ES: Erythrocyte suspension; SD: Standard deviation; ICU: Intensive care unit; AAA: Abdominal

aortic aneurysm; TAA: Thoracic aortic aneurysm; CIAA: Common iliac artery aneurysm; EVAR: Endovascular aneurysm repair; TEVAR: Thoracic

endovascular aneurysm repair.

105



Neurologic events and mortality after EVAR - Altinay et al.

Genel Tip Dergisi

The American Society of Anesthesiologists (ASA)
physical classification score was significantly higher
in Group 2 compared with Group 1 (3.5 £ 0.6 in
Group 1 vs 4.1 £ 0.3 in Group 2, p = 0.01¢). Left
carotid-subclavian artery bypass was performed in
one patient after the TEVAR procedure in Group 2.
Femoro-femoral bypass was performed in six (16.2%)
patients in Group 1 and one patient (10%) in Group
2 (p = 0.189). Aorta-superior mesenteric artery bypass
was performed in one patient who had an AAA in
Group 2. Arterial coil embolisation and/or balloon
angioplasty were performed according to the type
of endoleak. The postoperative data are presented
in Table 3. The most common early postoperative
neurological complication was the lack of recovery
of consciousness during the postoperative period (no
postoperative consciousness). The distribution of the
postoperative neurological complications is presented
in Table 4.

Table 4. Type of neurological complications

N (%)
Cognitive dysfunction 2 (4.3)
Acute cerebral ischemia 2 (4.3)
Seizures 1(2.1)
No postoperative consciousness 5(10.6)

Discussion

According to the results of this study, it is possible to say
that early postoperative neurological complications
affer EVAR and/or TEVAR procedures are strongly
related to in-hospital mortality.

Periprocedural ischaemic events after EVAR/TEVAR
procedures are related to dislodged multiple emboli
by manipulation of catheters, guidewires, large-
calibre delivery sheaths, and devices in the diseased
oortic wall (13,14). The main blood supply of the
spinal cord comes from the vertebral, segmental
and hypogastric arteries. The anterior spinal artery is
formed by the branches that come off each vertebral
artery before they join together fo form the basilar
artery. The two posterior spinal arteries are formed by
the branches of the posterior cerebellar artery (PICA)
or by the branches of pre-atlantal vertebral arteries.
These three arteries are fed by additional arteries
throughout their course at each spinal cord level
through the intervertebral foramen; these vessels are
called segmental arteries. These segmental arteries
branch into anterior and posterior radicular arteries
and spinal medullary arteries which feed anterior and
posterior spinal arteries.

Extensive coverage of the aorta by endografts (15,16),
perioperative hypotension (17), covering the LSA
orifice (13,18), shorter native aorta segment proximal
to the celiac artery (19), previous or concomitant
TEVAR and EVAR (15,20) are associated with post-
procedural spinal cord ischaemia and neurological

complications. We performed left carofid-subclavian
artery bypass in one patient with thoracic aortic
pathology because the orifice of the LSA was covered
by the oortic stent graft. We avoided covering a
thoracic aorta segment longer than 20 cm in a single
session to prevent spinal cord ischaemia and possible
neurological complications.

The incidence of pelvic ischaemic complications
affer open infrarenal aortfic surgery is about 2% but
the associated mortality rate is over 40% (21,22). The
ischaemic complication rate after EVAR is between
3% and 10% (23). Interruption of hypogastric arterial
circulation and limb occlusion confribute fo the
mechanism of post-EVAR pelvic ischaemia (24).
Maldonado et al. reported that colonic and spinal
cord ischaemia after EVAR is associated with high
post-procedural morbidity and mortality (25).

Xue et al. (26) compared the results of patients with
and without spinal cord ischaemia after TEVAR and
reported that post-TEVAR ICU stay and in-hospital stay
times are significantly longer in patients with spinal
cord ischaemia. In our study, the mean ICU stay time
was significantly longer in patients who had post-
procedural neurological complications (p = 0.021).
The mean in-hospital stay time was also longer in these
patients but it was not statistically significant (p =0.160).

The ASA risk score is used to evaluate the patient’s
status, predict perioperative risk and improve patient
outcomes (27). It ranges from a healthy patient (ASA
I) to a brain-dead patient (ASA VI). The ASA score was
significantly higher in Group 2 patients in this study.
Moreover, patients of Group 2 were admitted with
a more haemodynamically unstable preoperative
status. We think that these factors had an additive
effect on postoperative neurological adverse events
and raised the in-hospital mortality rates in this group
as aresult.

Limitations of the study

The study was refrospective and was conducted in a
single centre. The patient number was low because
endovascular treatment is expensive and most of the
emergent patients could not reach a health centre
on time in our region. Patients with acortic disease
commonly had a peripheral arterial disease such
as carofid artery disease and it was difficult to find
patients without preoperative cerebral ischaemic
events to include in the study group.

Conclusion

The occurrence of any postoperative neurological
adverse event is associated with in-hospital mortality
following TEVAR and EVAR procedures. Additional
studies with more patients should be conducted on
this subject.
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