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Surfaktan Protein B ve D Gen Polimorfizmlerinin Akut Bronsiolitin Siklik ve
Siddeti Uzerine Etkileri
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Abstract

Aim: Acute bronchiolitis (AB) is the most common cause of
hospitalization in infants. Varying bronchiolitis presentations in
patients with similar demographic characteristics suggest genetic
causes of individual differences.

Material and Method: The study included 106 infants diagnosed
with AB and 107 healthy infants recruited from a pediatric
outpatient clinic. Genotyping was conducted for intron 4 and C/A-
18 in the SP-B gene, along with SP-D/160 (Ala160Thr) and SP-D/270
(Ser270Thr) polymorphisms in the SP-D gene.

Results: The SP-B intron 4 invariant polymorphisms of ins/ins and
ins/del were 93.40% and 4.72% in the AB group and 84.11% and
15.89% in the control group, respectively (p=0.012). Frequency
of polymorphism in the SP-D/270 (Ser270Thr) gene for Ser/Ser
and Ser/Thr was 60% and 39.05% in the AB group and 79.44%
and 18.69% in the control group, respectively (p=0.004). The
frequencies of Ser and Thr alleles were 79.90% and 20.10% in the
AB group and 88.79% and 11.21% in the control group, respectively
(p=0.012). There was no observed correlation between the SP-B
intron 4 and C/A-1, as well as the SP-D Ser270Thr and Ala160Thr
polymorphisms, with the severity of AB (p>0.05).

Conclusion: SP-B gene polymorphisms were identified as risk
factors for AB, while SP-D polymorphisms appeared to play a
protective role. However, these polymorphisms were not linked
to AB severity. Early identification of children at risk could enable
close monitoring and preventive care.

Keywords: Acute bronchiolitis, surfactant protein, polymorphism,
respiratory disease, infant

Oz
Amag: Akut bronsiolit (AB), infantlarda en yaygin hastaneye yatis
nedenidir. Benzer demografik ¢zelliklere sahip hastalar arasinda

bronsiolitin farkli sekilde seyretmesi, bireysel farkliliklarda genetik
faktorlerin rol oynayabilecegini distundtrmektedir.

Gereg ve Yontem: Calismaya bir cocuk polikliniginden alinan, AB tanisi
almis 106 bebek ve saglikli 107 bebek dahil edilmistir. SP-B genindeki
intron 4 ve C/A-18, ayrica SP-D genindeki SP-D/160 (Ala160Thr) ve SP-
D/270 (Ser270Thr) polimorfizmleri icin genotipleme yapilmistir.

Bulgular: SP-B intron 4 sabit polimorfizmleri olan ins/ins ve ins/
del oranlar, AB grubunda sirasiyla %93,40 ve %4,72, kontrol
grubunda ise %84,11 ve %15,89 olarak bulunmustur (p=0,012). SP-
D/270 (Ser270Thr) genindeki Ser/Ser ve Ser/Thr polimorfizmleri AB
grubunda %60 ve %39,05, kontrol grubunda ise %79,44 ve %18,69
oraninda tespit edilmistir (p=0,004). Ser ve Thr allel frekanslari AB
grubunda sirasiyla %79,90 ve %20,10, kontrol grubunda ise %88,79
ve %11,21 olarak belirlenmistir (p=0,012). SP-B intron 4, C/A-18
ile SP-D Ser270Thr ve Ala160Thr polimorfizmleri ile AB'nin siddeti
arasinda herhangi bir iliski bulunmamustir

(p>0,05).

Sonug: SP-B gen polimorfizmleri, AB icin bir risk faktori olarak
belirlenirken, SP-D polimorfizmleri koruyucu bir rol oynamaktadir.
Bununla birlikte, bu polimorfizmler ABnin siddeti ile iliskili
bulunmamustir. Risk altindaki cocuklarin énceden tespit edilmesi ve
yakindan izlenmesi AB morbiditesi agisindan énemli olabilir.

Anahtar Kelimeler: Akut bronsiolit, surfaktan protein, polimorfizm,
solunum yollari
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INTRODUCTION

Acute bronchiolitis (AB) is characterized by bronchial
obstruction with inflammation, edema, mucus, and cellular
debris. AB is predominantly a viral disease. Respiratory
syncytial virus (RSV) is responsible for >50% of cases.™
The severity of AB is associated with the degree of immune
response.”?! Research on genetic susceptibility in patients with
lower respiratory tract (LRT) RSV infections has highlighted
heterozygous surfactant protein (SP)-B-knockout mice exhibit
decreased lung compliance and increased susceptibility to
pulmonary infections and oxidative stress.?*!

Pulmonary surfactant is a mixture of phospholipids and
proteins synthesized, packaged, and secreted by alveolar type
Il cells, which lower surface tension and prevent atelectasis at
end-expiration.’*” Surfactants contain 80% lipids, 12% protein,
and 8% neutral fats. They also contain serum proteins and SPs.
® SP-B, located on human chromosome 2, is approximately
a 9.5-kb gene that encodes a 2-kb mRNA transcript. This
transcript is translated into a 381-amino-acid proprotein,
which is glycosylated and undergoes a series of proteolytic
cleavage to produce the 79-amino-acid hydrophobic mature
SP-B protein.”'% SP-B enables the adsorption of phospholipids
to the alveolar surface, provides surfactant stability, and is
essential for tubular myelin formation."" SP-B enables the
surfactant to spread on the alveolar surface.® Although not
an acute respiratory distress syndrome (RDS), patients with
AB have decreased amounts and functions of surfactant.
Surfactants play a role in the opsonization of RSV.'2'
Mutations and polymorphisms of exon 4 of SP-B are common
and cause significant functional disorders.©'4

SP-D is a multimeric collectin that is a part of innate immunity and
is expressed in pulmonary and extrapulmonary epithelia. SP-D
exerts some antimicrobial effects and decreases inflammation
through direct microbial interactions and modulation of
inflammatory cell responses. SP-D increases phagocytosis of
microbes and dying host cells."® Recent studies have shown
that SP-D exerts antimicrobial and anti-inflammatory effects
on various nonpulmonary organs. An important function of
SP-D is binding to bacteria, viruses, fungi, and even helminthic
parasites for their phagocytosis through opsonization.'s'”
SP-D/SP-A haplotypes, including the Met11 allelic SP-D variant,
are protective against RDS development but detrimental
to patients with bronchopulmonary dysplasia (BPD).'® The
surfactant protein-D (SFTPD) gene is located at the genomic
position 10g22.2-23.1. Lower serum SP-D levels were observed
in individuals homozygous for the RS721917 minor allele
(threonine/Thr11), which affects the predominance of the trimeric
structure of SP-D and its immunological ability to bind microbes.
U9 The rs721917 major allele (methionine 11) has been associated
with an increased risk of severe RSV bronchiolitis in infants.?”

The individual differences in susceptibility to AB prompted
the investigation in this study. We aimed to determine
the association of SP B (SP-B) intron 4 and SP-D SP-D/270
(Ser270Thr) and SP-D/160 (Ala160Thr) polymorphisms with
AB in infants.

MATERIAL AND METHOD

This study was conducted on infants diagnosed with AB
and healthy infants recruited from pediatric outpatient and
emergency clinics between January 1, 2015, and January
1, 2016. Data on subjects were derived from a prior thesis
study conducted by our team.?" Demographic, clinical,
laboratory, and radiological data were collected. Infants
in good health visiting the pediatric outpatient clinic for
routine check-ups were enrolled in the study. A physician
assessed patients for enrollment using a standardized
questionnaire and clinical evaluation. In children aged
<1 year, AB was diagnosed if at least one of the signs of
increased respiratory effort such as wheezing, rhonchi,
prolonged expiration, tachypnea, and intercostal or
subcostal retractions and findings of upper respiratory
tract infections such as fever, nasal discharge, and cough
were present."222 Exclusion criteria included existing
cardiopulmonary diseases, immunodeficiency, congenital
anomalies, prematurity, cystic fibrosis, and BPD. We
excluded these diseases from the study as they could
influence the diagnosis and severity of AB. Parental consent
was obtained for participation in the study, which adhered
to the Declaration of Helsinki and received approval from
the Gaziosmanpasa University School of Medicine ethics
committee (15-KAEK-040). The clinical severity score (Table
1), based on respiratory rate, wheezing, retraction, and
general condition (irritability, poor feeding, and lethargy),
was assessed upon admission, categorizing patients into
mild, moderate, and severe groups.?!

Table 1 Clinical severity scores(3)

Score
Variables
0 1 2 3
Respiratory rate 5 30-45 46-60 >60
(breaths/min)
Entire
Terminal expiration or Inspiration
5 respiratory audible on and expiration
Wheezing et or only with expiration without
stethoscope without stethoscope
stethoscope
] Intercostal Severe with
Retraction None only Tracheosternal nasal flaring
- Noon-feeding
General T Irritable, poor LD
P Normal Mild irritable feeding alteration in

consciousness

Genetic Analysis

Blood samples were collected, and DNA was extracted using a
GeneAll® ExgeneTM Blood SV Genomic DNA Kit. SP-B intron 4,
C/A-18, and SP-D/270 (Ser270Thr), and SP-D/160 (Ala160Thr)
polymorphisms were analyzed through the polymerase
chain reaction (PCR)-based restriction fragment length
polymorphism method. The PCR reaction was conducted in a
total volume of 25 pL, following specific guidelines and using
designated primers (Fermentas, Shenzhen, China). The PCR
primers and product sizes are shown in Table 2.
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Table 2. PCR primers and product sizes for the SP-B intron4, SP-B C/A-18

and SP-D/270 (Ser270Thr), and SP-D/160 (Ala160Thr) polymorphisms.

Primers Product Size

F;5' TGTGTGTGAGAGTGAGGGTGTAAG3'

Polymorphism

Sl R:5'CTGGTCATCGACTACTTCCA3' 604 bp (inv)
F:5' GTCCAGCTATAAGGGGCCGTG3'

Sl R:5' GTGAGTGGAGCTGCCTA3' 168 bp
F:5'CTCGCAGGCCCTAAGGGAGAG3'

SP- DAla160Thr R:5'CTGGACCCAGCCCAGCCCAGS' 107 bp

Sera70Thr F:5'ACGGAGGCACAGCTGCTG3' -

R;5'GGAAAGCAGCCTCGTTCT3'

Statistical Analysis

Statistical analyses were performed using Epi Info Software
and Openepi for genetic data comparison, with the ¥* test
applied for genotype distribution and Fisher’s exact tests for
allele distribution. A p-value of <0.05 was deemed statistically
significant. Analyses, except for genetic tests, were performed
using IBM SPSS Statistics for Windows version 19 (IBM Corp,
Armonk, NY, USA).

RESULTS

The study included 106 infants with AB admitted to
Gaziosmanpasa University School of Medicine and 107
healthy controls from outpatient clinics. The gender
distribution showed 42.5% female among the AB group. The
mean ages for the patient and control groups were 7.66+2.80
months and 7.70+3.02 months, respectively (p=0.231).

The respective genotype frequencies of the inversion (inv)/
inv, inv/(insertion [ins]/deletion [dell), ins/ins, and del/del
genotypes of SP-B intron 4 were 93.40%, 4.72%, 0.94%, and
0.94% in the AB group and 84.11%, 15.89%, 0%, and 0% in the
control group (p=0.012) (Table 3). The inv/inv polymorphism
presented an odds ratio for AB 3.74 (Cl: 95%; 1.33-10.55;
p=0.029).

A significant difference in the genotype frequencies of intron
4 polymorphisms in SP-B was found between the AB and
control groups (p=0.029) (Table 3). However, no significant
difference in SP-B C/A-18 polymorphisms was observed
between the control and AB groups (p=0.643) (Table 3).

Table 3. Frequency of Intron 4 Polymorphism in the SP-B Gene

. Patients Control
Polymorphism INT4 Genotypes n=106(%) n=107(%) p
Inv/inv 99 (93,40) 90 (84,11)

Inv/# (ins/del) 5(4,72) 17 (15,89)
) 0.029
Ins/ins 1(0,94) 0 (0)
Del/del 1(0,94) 0(0)
SP-B 18 (C/A) Genotypes n=104 (%) n=103 (%)
CcC 23(22,12) 18(17,48)
CA 50 (48,08) 55 (53,40) 0.643
AA 31 (29,80) 30(29,12)
Alleles
C 96 (46,15) 91 (44,17)
0.607
A 112 (53,85) 115 (55,83)

SP-B C/A-18 polymorphisms did not influence the risk for AB
(p=0.643). The genotype frequencies of the CC, CA, and AA
genotypes of SP-B C/A-18 are summarized in Table 3. The
frequencies of the C and A alleles were 46.3% in the AB group
and 32.4% in the control group (p=0.607).

The SP-D/270 (Ser270Thr) polymorphism in SP-D showed a
statistically significant difference (p<0.05) between the two
groups (Table 4). The Ser genotype presented an odds ratio
for AB 0,50 (Cl: %95; 0.29-0.86; p =0.004). However, when
examining the SP-D/160 (Ala160Thr) polymorphism in SP-D, no
statistically significant difference was noted (p>0.05) (Table 4).

Table 4. SP-D/270 (Ser270Thr) polymorphism in the SP-D gene

Polymorphism SP-D/270 Patients Control
(Ser270Thr) Genotypes n=105 (%) n=107 (%) P
Ser/Ser 63 (60.00) 85 (79.44)
Ser/Thr 41 (39.05) 20 (18.69) 0.004
Thr/Thr 1(0.95) 2(1.87)
Alleles
Ser 167 (79.90) 190 (88.79) 0.012
Thr 42 (20.10) 24 (11.21)

X* (Chi-Square) test applied for Two-Way Tables in genotype distribution, SP: Surfactant protein, Ser:
Serine, Thr: Threonine.

No relationship was found between clinical severity and gene
polymorphism. The x* and p-value could not be calculated
because of the insufficient number of patients included in the
study (Table 5).

Table 5. SP-D/160 (Ala160Thr) polymorphism in the SP-D gene

Polymorphism SP-D/160 Patients Control

(Ala160Thr) Genotypes n=105 (%) n=106 (%) P
Ala/Ala 37 (35.24) 35(33.02)
Ala/Thr 50 (47.62) 53 (50.00) 0.933
Thr/Thr 18(17.14) 18 (16.98)
Alleles
Ala 124 (59.05) 123 (58.02) 0.830
Thr 86 (40.95) 89 (41.98) )

x* (Chi-Square) test applied for Two-Way Tables in genotype distribution, SP: Surfactant protein, Ala:
Alanine, Thr: Threonine.

Table 6. Distribution of gene polymorphisms according to clinical

severity

Clinical severity

Mild Moderate  Severe X2 P
N=58 N=32 N=16
del/del - 1(100) -
ins/ins 1(100) - -
Intron 4 inv/del 2 (66.67) - 1(33.33) - -
inv/ins 2 (100) - -
inv/inv 53(53.54) 31(31.31) 15(15.15)
AA 18 (58.06)  9(29.03) 4(12.91)
C/A-18 CA 27 (54.00) 15(30.00) 8(16.00) 0.340 0.987
CcC 13(56.52) 6(26.09) 4(17.39)
AA 8 (44.44) 7 (38.89) 3(16.67)
SP-D 160 TA 30(60.00) 14(28.00) 6(12.00) 1.903 0.754
TT 19(51.35) 11(29.73) 7 (18.92)
AA 37(58.73) 20(31.75) 6(9.52)
SP-D270 AT 20(48.78) 11(26.83) 10(24.39) 1.903 0.754
TT = 1(100) =

X’ (Chi-Square) test applied for Two-Way Tables in genotype distribution, INT 4: Intron 4, inv: invariant,
ins: insertion, del: deletion, SP: Surfactant protein, A: Adenine, C: Cytosine, T: Thymine.

X’ (Chi-Square) test applied for genotype distribution, SP: Surfactant protein, del: deletion, ins:
insertion, inv: invariant, A: Adenine, C: Cytosine, T: Thymine.
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DISCUSSION

AB is the most common LRT disease in infancy, and viral
agents play a significant role in its etiology. Despite the known
risk factors for AB and its inflammatory nature, the absence of
disease in patients with similar demographics suggests that
genetic factors may contribute to its etiology.

This study established a significant link between SP-B and
SP-D polymorphisms and the frequency of AB. The inv/
inv. polymorphism in SP-B intron 4 was more prevalent
in the AB group, while the Ser/Ser polymorphism in SP-D
was less common. However, the study could not confirm
any association between the severity of AB and these
polymorphisms.

Previous studies have highlighted associations between
certain alleles and increased risks of RDS and severe RSV
bronchiolitis.> Moreover, the C allele of the SP-B 1580 site
may act as a susceptibility factor for lung damage. Similarly,
Cao et al.”® identified an association between the C allele
of the SP-B 1580 locus and early mortality in mice with viral
pneumonia. Additionally, the C allele was associated with
markedly elevated concentrations of inflammatory cytokines,
such as tumor necrosis factor-g, interleukin (IL)-1(, IL-18, and IL-
6, in the bronchoalveolar lavage fluid of mice affected by viral
pneumonia. Another experimental study suggested that the A
allele of C/A-18 is a risk factor for BPD.?? But, the present study
did not find similar associations between these alleles and AB
and its severity. Moreover, some SFTPB variants may increase
the incidence or severity of diseases (e.g., RDS) in genetically
vulnerable individuals.”? In combination with other variants
and under appropriate conditions, individual variants in SFTPB
may lead to sufficiently low SP-B expression and cause disease.

The C allele of rs1130866, located on chromosome 2 p11.2
in the exon region of the SP-B N region and associated
with glycosylation at position 129 of the SP-B protein, is
overrepresented in patients with severe influenza. Therefore,
glycosylation may affect the function of this protein.?” In
Chinese Han infants, the homozygous del variant genotype for
intron 4 was significantly higher in the BPD group than in the
control group. Therefore, the homozygous del variant genotype
of intron 4 might be associated with BPD.?® The ins/del variants
in intron 4 were more frequent in adult patients with RDS
than in the control participants.?? Another study reported
a high frequency of CT and TT genotypes at the C/T locus in
patients with COVID-19, suggesting increased susceptibility to
COVID-19.5% |n this study, the ins/del polymorphism was more
frequentin the control group than in the AB group.These results
suggest that the ins/del polymorphism might offer protection
against AB. However, the SP-B 18 (C/A) polymorphism did not
influence the frequency of AB.

SP-D belongs to the C-type lectin superfamily and prevents
lung collapse during expiration. SP-D plays a role in innate
immunity and regulates inflammatory processes."” SP-D is
thought to be associated with immunomodulatory functions.
It binds to pathogens such as bacteria, fungi, viruses, and

mycobacteria, facilitating their aggregation.®? One main
effect of SP-D is the aggregation and enhancement of the
phagocytosis of microbes and dying host cells.!!

According to the results of this study, the Thr polymorphism
at SP-D/270 (Ser270Thr) can be considered a risk factor for
bronchiolitis in the first year of life. Three SNPs have been
identified in the coding region of SP-D, resulting in amino
acid variations. The variation at codon 11 within the sequence
encoding mature protein results in significantly different
serum SP-D levels.B3 The SP-D allele coding for Thr has been
suggested to increase the susceptibility to tuberculosis.?43
Most studies have suggested disease associations with the
Thr11 allele.>323¢ Unlike these studies, no association was
found between disease severity and the polymorphisms and
alleles examined in this study. We think the small sample size
of the present study significantly contributed to the absence
of a meaningful relationship.

Conversely, the SP-D/160 (Ala160Thr) polymorphism is not
associated with AB in infants. Consistent with our study,
a study reported that the individual polymorphisms of
amino acid residue 160 had no detectable influence on the
oligomeric state of SP-D and no significant differences in
serum SP-D levels were found in the population with variant
genotypes of SP-D/160.5%

Limitations and strengths of the study

Viral identification was not performed in this study. The
immune responses and clinical courses of various viral
infections differ significantly. So, it is difficult to suggest
that the effects of these polymorphisms are valid in all AB
patients. This is a limitation of this study. The roles of these
polymorphisms in the pathogenesis of diseases caused by
specific viruses remain unclear. Nevertheless, this prospective
case—control study provides insights into whether these
polymorphisms are risk factors for AB, regardless of the
etiological agent.

CONCLUSION

The inv/inv polymorphism in SP-B intron 4 may serve as a risk
factor for AB, while the inv/del polymorphism could provide a
protective effect against the condition in infants. Additionally,
the Ser allele in SP-D appears less frequently in infants with
AB, potentially indicating a lower risk. Continued monitoring
and proactive measures may facilitate early detection of
infants genetically predisposed to AB, although a definitive
relationship between AB severity and these polymorphisms
was not established.
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Abstract

Aim: This study aimed to investigate the awareness, attitudes, and
perceptions of medical students regarding domestic violence, with a focus
on examining the associations between sociodemographic factors and
attitudes towards domestic violence.

Material and Method: This descriptive study was conducted as an
e-survey between 01 January 2023- 01 May 2023 on students’ social media
group. The population consists of 4th, 5th, and 6th-year medical students
undergoing clinical practice education at a University Faculty of Medicine.
Statistical analyses, including descriptive statistics and inferential tests,
were conducted to explore the relationships between sociodemographic
variables and domestic violence-related features with participants' scores
on the The Domestic Violence Awareness Scale (DVAS) and The Attitude
towards Domestic Violence Scale (DVAtS).

Results: A total of 225 medical students participated in the study, 54.7%
of them female and the mean age was 23.04+1.54 (20;31). Of the students,
17.3% of them stated that they exposed, 34.7% of them witnessed to
domestic violence. Total score of domestic violence awareness scale
was 57.6+3.83 (25; 60). Women demonstrated higher awareness scores
compared to men, and individuals not exposed to domestic violence
exhibited lower tolerance for normalized forms of violence. Higher maternal
education levels were associated with more favorable attitudes towards
casualization of violence. Participants belonging to nuclear families showed
higher awareness levels compared to non-nuclear family participants.

Conclusion: The study underscores the importance of addressing domestic
violence awareness and education among medical students, particularly
regarding the nuanced associations between sociodemographic factors
and attitudes towards domestic violence. Targeted educational initiatives
and intervention strategies are needed to enhance awareness, sensitivity,
and professional attitudes towards addressing domestic violence in clinical
practice, ultimately contributing to the promotion of health and well-being
among affected individuals and communities.

Keywords: Medical faculty students, domestic violence, awareness,
professional attitudes

Oz

Amag: Bu calisma, sosyodemografik faktorler ile aile ici siddete yonelik tutumlar
arasindaki iliskilerin incelenmesine odaklanarak tip &grencilerinin aile ici
siddete iliskin farkindalik, tutum ve algilarini arastirmayr amaglamistir.

Gereg ve Yontem: Tanimlayici tipte olan bu ¢alisma, 01 Ocak 2023- 01 Mayis
2023 tarihleri arasinda &grencilerin sosyal medya grubuna e-anket olarak
uygulandi. Evreni bir Universite Tip Fakdiltesi'nde klinik uygulama egitimi alan
4., 5. ve 6. sinif tip 6grencilerinden olusmaktadir. Sosyodemografik degiskenler
ile aile ici siddete iliskin 6zellikler arasindaki iliskileri, katilimcilarin Aile ici Siddet
Farkindalik Olcegi (DVAS) ve Aile ici Siddete Yonelik Tutum Olcegi (DVAtS)
puanlariyla arastirmak icin tanimlayici istatistikler ve cikarimsal testleri iceren
istatistiksel analizler yapildi.

Bulgular: Calismaya %54,7'si kadin olmak Uzere toplam 225 tip 6grencisi
katildi ve yas ortalamasi 23,04+1,54 (20;31) idi. Ogrencilerin %17,3'U aile ici
siddete maruz kaldigini, %34,7'si ise aile i¢i siddete tanik oldugunu belirtti. Aile
ici siddet farkindalik ¢lceginin toplam puani 57,6+3,83 (25; 60) idi. Kadinlar
erkeklere gore daha yuksek farkindalik puanlarina sahipken, aile ici siddete
maruz kalmayan bireylerin normallestirilmis siddet bicimlerine karsi daha
dusUk tolerans sergiledikleri gorildi. Daha ylksek anne egitim duzeyi, siddetin
glndeliklestiriimesine yonelik daha olumlu tutumlarla iliskilendirildi. Cekirdek
aileye mensup katilimcilar, cekirdek aileye sahip olmayan katilimcilara gore
daha yuksek farkindalik dizeyi gosterdi.

Sonug: Calisma, ozellikle sosyodemografik faktorler ile aile ici siddete yonelik
tutumlar arasindaki incelikli iliskiler agisindan, tip égrencileri arasinda aile ici
siddet farkindaligi ve egitiminin ele alinmasinin énemini vurgulamaktadir.
Klinik uygulamada aile ici siddetin ele alinmasina yonelik farkindaligi, duyarlihig
ve profesyonel tutumlar artirmak ve sonucta etkilenen bireyler ve topluluklar
arasinda saglik ve refahin gelistiriimesine katkida bulunmak igin hedefe yoénelik
egitim girisimlerine ve mudahale stratejilerine ihtiyag vardir.

Anahtar Kelimeler: Tip fakiltesi 6grencileri, aile ici siddet, farkindalik, mesleki
tutumlar
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INTRODUCTION

Domestic violence is defined by the Turkish Ministry of
Family and Social Services as actions occurring between
family members, including children, spouses, ex-spouses,
and close relatives, resulting in physical, sexual, economic,
or psychological harm or the likelihood of such harm.
This definition encompasses threats, coercion, arbitrary
deprivation of liberty, all forms of physical, sexual,
psychological, verbal, or economic behaviors occurring in
societal or private settings."” World Health Organization
(WHO) defines violence as any behavior within an intimate
relationship that causes physical, psychological, or sexual
harm, including physical aggression, sexual coercion,
psychological abuse, and controlling behaviors.2*

Exposure to violence contributes to lifelong health problems and
premature death, especially for women and children.”! Leading
causes of death such as heart disease, stroke, cancer, and HIV/
AIDS often result from coping mechanisms like smoking, alcohol
and drug use, and engaging in unsafe sexual practices due to the
psychological impact of violence. Moreover, violence imposes a
heavy burden on healthcare and criminal justice systems, social
and welfare services, and the economic fabric of communities.®!

Despite being a primary issue in Turkey, limited efforts have
been made to address domestic violence, particularly violence
against women.®®The approach of healthcare professionals is
crucial due to the prevalence of violence among a significant
portion of the female population. This prevalence leads to
serious health issues, impacting safe motherhood, family
planning, HIV/AIDS prevention, and sexually transmitted
infections.>" Therefore, all healthcare providers, especially
primary care physicians who often encounter patients across
various stages of the family life cycle, play a key role in
recognizing and addressing domestic violence.

Individuals experiencing domestic violence may seek
help from healthcare facilities for various reasons but
may refrain from disclosing their problems due to factors
like embarrassment or fear of the perpetrator. Hence, it
is essential for healthcare professionals to recognize and
address domestic violence, providing support while ensuring
the victim's privacy and safety.”

Healthcare professionals need to document domestic
violence cases ethically and guide victims without inducing
guilt, referring them to appropriate support systems when
necessary. However, studies show that healthcare personnel
often lack adequate training and knowledge in identifying and
managing cases of abuse, neglect, and domestic violence.> "

As future physicians, medical students should assess their
awareness, perspectives, and attitudes towards victims of
domestic violence, as they will inevitably encounter such
cases in their careers. Although studies have explored
awareness and attitudes towards domestic violence among
students in various faculties like health sciences, law,
engineering, and education in Turkey, no specific research has
evaluated medical students' awareness and attitudes.’*'"

This study aims to assess the awareness, perspectives, and
attitudes of medical students undergoing clinical practice
towards domestic violence and victims of violence.

MATERIAL AND METHOD

This descriptive study was conducted as an e-survey between
01 January 2023- 01 May 2023 on students’ social media group.
The population consists of 4™, 5%, and 6'"-year medical students
undergoing clinical practice education at Hacettepe University
Faculty of Medicine. Each semester, there were approximately
480-490 students, totaling around 1440-1470 students in the
target group. Sampling did not be performed, and students
who voluntarily participate by filling out the form on designated
dates in social media groups were included in the study. The
research form was shared in student groups at 10-day intervals
over a period of 2 months.

As data collection tools, student information form, The Domestic
Violence Awareness Scale (DVAS) and The Attitude towards
Domestic Violence Scale (DVAtS) and 6 questions about attitudes
of students were used. linformation form was prepared by
making use of the literature, including the socio-demographic
information of the students and questions about the concept of
domestic violence. Two scales were used:

The domestic violence awareness scale: Developed by
Oszrek and Kurnaz (2019) to determine individuals' awareness
of domestic violence among university students, this scale is a
three-point Likert scale with responses categorized as Agree
(1), Partially Agree (2), and Disagree (3).'? The scale consists of
20 items grouped into 4 dimensions: Identification of Domestic
Violence, Consequences of Domestic Violence, Acceptance of
Domestic Violence, and Normalization of Domestic Violence.
Scores from the scale can be totaled, and items 11 through 20
are reverse-scored. Higher scores indicate higher awareness of
domestic violence. Confirmatory factor analysis was conducted
to determine the validity of the scale, yielding the following
goodness-of-fit indices: x>=73.38 (sd=164, p<.001), (x? /sd)=0.44,
RMSEA=0.00, RMR=0.20, SRMR=0.03, GFI=0.96, CFI=1.00,
and AGFI=0.94. The reliability of the scale was assessed using
Cronbach's alpha, which ranged between .71 and .92 for internal
consistency. The overall reliability coefficient for the scale was
calculated as .92, indicating that the scale provided valid and
reliable results. For this study, the calculated Cronbach's alpha
coefficient for the total scale was found to be 0.84.

The attitude towards domestic violence scale: Developed
by Sahin and Dissiz (2009) in a five-point Likert format to
assess attitudes toward domestic violence.' Responses are
categorized as "strongly agree" (1), "agree" (2), "undecided" (3),
"disagree" (4), and "strongly disagree" (5). Scores are obtained
by summing the items, with the highest possible score being
65 and the lowest 13. An increase in scores indicates a positive
attitude toward domestic violence, while a decrease indicates a
negative attitude. The Cronbach's alpha coefficient for reliability
was found to be 0.72. The scale comprises 13 items grouped
into 4 factors: Normalization of Violence (5 items - 1, 2, 3, 4, 5),
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Generalization of Violence (3 items - 6, 7, 8), Rationalization of
Violence (3 items - 9, 10, 11), and Concealment of Violence (2
items-12,13).

Data Analysis

The data obtained in the study were transferred to electronic
media (data entry) and statistical analyses of the data were
performed using the IBM SPSS Statistics Premium 23 V statistical
computer package program licensed by Hacettepe University.
In the analyses, descriptive statistics were expressed as
distributions, percentage, mean, median, minimum-maximum
values, and standard deviation. The compatibility of the variables
with normal distribution was checked by Kolmogrow Smirnov
and Shapiro Wilk tests. Independent groups t test was used to
compare independent two-group continuous variables that
conformed to normal distribution. ANOVA was used to compare
the means of more than two independent groups. Alpha 0.05
was taken.

Ethics

This study protocol was examined by Hacettepe University
Ethics Committee and was approved on July 05, 2022 with the
report numbered GO22/73917.

RESULTS

Two hundred twenty five students were participated to
study, 54.7% of them female; 83.1% of them had no chronical
disease and the mean age was 23.04+1.54 (min=20; max=31).
The sociodemographic characteristics of the students were
presented at Table 1.

Of the students, 17.3% of them stated that they exposed, 34.7%
of them witnessed to domestic violence. 32.9% of them stated
that they took lesson on domestic violence during their medical
school education. The features of students related with domestic
violence were presented at Table 2.

Table 2. The features of students related with domestic violence (N=225)

Number Percent (%)

Have you ever been exposed to domestic violence (physical, sexual or
psychological)?

No 186 82.7

Yes 39 173
Have you ever witnessed domestic violence?

No 147 65.3

Yes 78 347

Have you ever taken lesson on domestic violence during your medical
school education?

No 151 67.1
Yes 74 329

If you have taken lesson on domestic violence, do you consider this lesson
sufficient?

No 45 60.8
Yes 29 39.2
If you have not taken lesson on domestic violence, would you like to study?
No 36 24.0
Yes 114 76.0

Table 1. Sociodemographic characteristics of the students (N=225)

Number Percent (%)

Gender

Female 123 54.7

Male 102 453
Class

Class 4 89 39.6

Class 5 65 289

Class 6 71 31.6
Marital Status

Married 1 0.4

Single 224 99.6
Chronic Disease

No 187 83.1

Yes 38 16.9
Maternal Education Status

Primary School and Lower 32 14.2

Middle School and High School 52 23.1

University and Higher 141 62.7
Maternal Working Status

Not Worker/ Housewife 81 36.0

Worker 99 44

Retired 43 19.1

Died 2 0.9
Paternal Education Status

Primary School and Lower 14 6.2

Middle School and High School 39 17.3

University and Higher 172 76.4
Paternal Working Status

Not Worker 7 3.1

Worker 154 68.4

Retired 54 24

Died 10 4.4
Parents Cohabitation Status

Parents Living Together 197 87.6

Parents Living Apart 16 7.1

Mother Died 2 0.8

Father Died 10 44

Family Structure

Nuclear Family 215 95.6

Extended Family 10 4.4

Mean SD Min Max

Age 23.04 1.54 20 31

SD: Standard Deviation; Min: minimum; Max: maximum

Total score of domestic violence awareness scale was
57.6+3.83 (min=25; max=60). The total score and subscale
scores of domestic violence awareness scale and the subscale
scores of domestic violence attitude scale were presented at
Table 3.
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Table 3. The total sore and subscale scores of domestic violence

awareness scale and the subscale scores of domestic violence attitude
scale

DVAS Subscales
Definition of domestic violence

Mean SD Min Max
14.71 0.87 9.0 15.0
14.72 0.96 5.0 15.0
13.92 1.71 5.0 15.0
1428 1.63 5.0 15.0

Results of domestic violence
Acceptance of domestic violence
Normalization of domestic violence

DVAS Total Score 57.6 3.83 25.0 60.0
DVALS Subscales Mean SD Min Max
Normalization of the violence 23.20 2.89 5.0 25.0

14.36 1.38 3.0 15.0
Casualization of the violence 12.50 1.61 5.0 15.0
Hiding violence 9.13 1.45 2.0 10.0

SD: standard deviation; Min: minimum; Max: maximum

Generalization of the violence

The evaluation of the perception and professional attitude
of the physician in the context of the domestic violence
were presented at Table 4. 92.9% of them were stated that
they consider that should the physician ask the presence of
domestic violence in his/her patient whom he/she thinks has
been exposed to violence.

Table 4. The evaluation of the perception and professional attitude of

the physician in the context of the domestic violence
Number Percent (%)

Do you consider that should the physician ask the presence of domestic
violence in his/her patient whom he/she thinks has been exposed to violence?

No 2 0.9
Yes 209 92.9
Hesitant 14 6.2

If the physician thinks that the patient is a victim of domestic violence,
what should he/she do next?

He/she should inform the competent authorities

(law enforcement etc.) without asking with the 84 37.3
patient.
He/she should notify the competent authorities 141 62.7

after obtaining the patient’s consent.

Do you consider that low-income victims of domestic violence should
benefit from free medical treatment?

No 12 53
Yes 180 80
Hesitant 33 14.7

Do you consider that women who are victims of domestic violence are not
given enough attention by the physician because they exaggerate their
symptoms?

No 96 427
Yes 34 15.1
Hesitant 95 42.2

Do you consider that victims of violence have difficulty in expressing
themselves?

No 1 0.4
Yes 212 94.2
Hesitant 12 53

In your opinion, how should the physician’s approach be to patients who
are victims of violence and have difficulty expressing themselves?

Paternalistic Model 1 0.4
Deliberative Model 163 724
Hesitant 9 4.0
I don’t know 44 19.6
Other 8 3.6

The relationship of sociodemographic variables and domestic
violence related features of participants with DVAtS scores were
presented at Table 5. Statistically significant higher scores of
total and subgroup domestic violence attitude among women
compared to men were found (respectively, p<0.001; p<0.001,
p=0.098, p=0.089, p=<0.001). It was found that those not
witnessing domestic violence had statistically significantly higher
DVALS attitude scores (p=0.020). Additionally, those not exposed
to domestic violence had statistically significantly higher
normalization of violence attitude scores (p=0.040). A higher
education level (university and above) in mothers was found
to be statistically significantly associated with higher scores
for casual attitudes toward violence (p=0.008). Furthermore,
those with chronic illnesses and those not witnessing domestic
violence had statistically significantly higher hiding violence
attitude scores (respectively; p=0.013, p=0.09).

The relationship of sociodemographic variables and domestic
violence related features of participants with DVAS scores were
presented at Table 6. Statistically significant higher awareness
scores of total and subgroup domestic violence among women
compared to men were found (respectively, p<0.001; p=0.009,
p=0.049, p=0.003, p=<0.001). Those belonging to nuclear
families and those not exposed to domestic violence were found
to have statistically significantly higher total DVAS awareness
scores (respectively; p=0.030, p=0.038). It was found that those
not exposed to and not witnessing domestic violence had
statistically significantly higher Results of Domestic Violence
awareness scores (p=0.018, p=0.041). Individuals who had lost
their fathers were found to have statistically significantly higher
Acceptance of Domestic Violence awareness scores (p=0.027).
Additionally, those belonging to nuclear families were found to
have statistically significantly higher Normalization of Domestic
Violence awareness scores (p=0.003).

DISCUSSION

The present study aimed to investigate the awareness and
attitudes of medical students towards domestic violence, as
well as their perceptions and professional attitudes regarding
physicians' roles in addressing domestic violence. The
findings revealed several noteworthy observations regarding
the participants' sociodemographic characteristics, exposure
to domestic violence, educational background, and their
scores on the Domestic Violence Awareness Scale (DVAS) and
Domestic Violence Attitude Scale (DVAtS).

Regarding exposure to domestic violence, a notable
proportion (52%) of students reported either being exposed
to or witnessing domestic violence. This finding underscores
the importance of addressing domestic violence awareness
and education among medical students, as healthcare
professionals play a crucial role in identifying and
addressing such issues in clinical settings. In the literatire,
there are studies carried on nursing students®®*'*+1% and
medical students'”'® the results were in accordance
with our study. The study by Usta et al. (2014) conducted
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among Lebanese medical students similarly highlights
the significant exposure to domestic violence, although it
does not specify a percentage. However, it provides crucial
insights into the potential consequences of such exposure,
particularly on students' ability to empathize with and
assist survivors.'”? Similarly, Ambuel et al. (2003) explored
the impact of exposure to violence on medical students'
well-being and their perceived capacity to assist battered
women. Their findings indicate that both female and male
medical students who have been exposed to violence may
experience diminished well-being, which in turn could
affect their confidence and competence in helping survivors
of domestic violence.l'®

The participants' educational level also revealed that a
considerable percentage had received formal education

on domestic violence during their medical school
training.

In our study, total domestic violence awareness and domestic
violence attitude scales and subscale scores were higher
than literature.'™2" For example, in Sahin and Dissiz's (2009)
031 development study of the attitudes towards domestic
violence scale among healthcare workers, and in Kay and
Robin's (2000)" examination of attitudes towards domestic
violence among Romanian and U.S. university students.
Additionally, Gezgin Yazici, Batmaz, and Okten's (2022)2"
study on the awareness and attitudes towards domestic
violence in Turkish society reported lower scores. One factor
is that our study was conducted with clinical stage and final
year (4%, 5% 6% year) medical students, and it is a school
preferred by successful students.

Table 5. The relationship of sociodemographic variables and domestic violence related features of participants and DVAtS
1.Normalization of

2. Generalization 3. Causalization of

DVALS total the violence of the violence the violence 4. Hiding violence
Mean (SD) P Mean (SD) P Mean (SD) P Mean (SD) P Mean (SD) P
Gender
Female 60.86%3.31 24.10+1.41 14.57+0.78 12.69+1.37 9.48+1.01
<0.001 <0.001 0.098 0.089 <0.001
Male 57.20+7.74 22.11+£3.74 14.09+1.93 12.27+1.84 8.71+1.77
Chronic disease
No 58.90+6.38 23.09+3.07 14.28+1.48 12.49+1.65 9.02+1.53
0.147 0.541 0.147 0.801 0.013
Yes 60.71£3.57 23.73+£1.75 14.71+0.61 12.57+1.42 9.68+0.80
Maternal education status
Primary school and lower 57.37+9.17 22.46+4.08 14.00£1.93 12.06+2.09 8.84+2.18
Middle school and high school 58.55+£5.99 0.046 23.07£3.20 0416 14.28+1.79 0420 12.15£1.53 0.008 9.03+1.35 0.562
University and higher 59.86+5.01 2341241 14.46+1.00 12.73+1.48 9.24+1.28
Paternal education status
Primary school and lower 59.00+8.93 23.42+3.67 14.28+1.89 12.50+2.34 8.78+2.35
Middle school and high school 57.12+9.04  0.241 22.33+4.45 0228 13.87+2.35 0.254 12.15+£1.82 0.368 8.76+1.88 0.534
University and higher 59.69+4.70 23.38+2.31 14.47+0.96 12.58+1.49 9.25+1.23
Parents cohabitation status
Parents living together 58.87+6.27 23.06+3.02 14.31£1.45 12.39+1.62 9.10+1.50
Parents living apart 61.25+3.72 23.83+1.64 14.50+0.79 13.66+1.23 9.25+1.21
. 0.094 0.066 0.639 0.027 0.655
Mother died 60.75+4.19 23.50+2.38 14.50+1.00 13.50+1.29 9.25+0.95
Father died 62.16+1.80 24.83+0.38 14.83+0.38 12.91+1.31 9.58+0.99
Family structure
Nuclear family 59.42+5.67 23.30+2.78 14.38+1.33 12.53+1.53 9.19+1.36
. 0.213 0.061 0.221 0.641 0.057
Extended family 54.60+10.77 21.00+4.37 13.80+2.14 11.80+2.93 8.00+2.62
Q1.Have you ever been exposed to domestic violence (physical, sexual or psychological)?
No 59.45+5.96 23.33+2.88 14.37+1.38 12.51+1.65 9.22+1.36
057 0.040 0.685 0.558 0.094
Yes 58.02+6.27 22.56%2.92 14.28+1.39 12.46+1.44 8.71+1.82
Q2. Have you ever witnessed domestic violence?
No 59.48+6.39 23.26+3.10 14.35+1.49 12.55+1.70 9.30+1.34
0.403 0.207 0.009
Yes 58.69+5.27 23.08+2.48 14.37+1.14 12.41+1.44 8.82+1.60
Q3. Have you ever taken lesson on domestic violence during your medical school education?
No 59.09+6.51 23.14+3.09 14.33+1.54 12.50+1.65 9.10+1.52
0.799 0.740 0.564 0.906 0.773
Yes 59.43+4.92 23.32+2.45 14.40+0.96 12.50+1.54 9.20+1.31
Q4. If you have taken lesson on domestic violence, do you consider this lesson sufficient?
No 59.22+4.66 23.31£245 14.33+1.04 12.44+1.34 9.13+1.23
0.824 0.566 0.326 0.205
Yes 59.75+£5.37 23.34+2.48 14.51+0.82 12.58+1.84 9.31+1.44
Q5. If you have not taken lesson on domestic violence, would you like to study?
No 58.94+7.47 23.08+3.37 14.27+1.48 12.66%2.00 8.91+1.82
0.428 0.550 0.838 0.220 0.607
Yes 59.13+6.24 23.14+3.03 14.35+1.57 12.45+1.54 9.17£1.42
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Table 6. The relationship of sociodemographic variables and domestic violence related features of participants and DVAS

DVAS total

1. Definition of
domestic violence

4. Normalization of
domestic violence

2. Results of
domestic violence

3. Acceptance of
domestic violence

Mean (SD) P Mean (SD) P Mean (SD) P Mean (SD) P Mean (SD) P
Gender
Female 58.52+2.63 14.85+0.58 14.84+0.54 14.23+1.37 14.59+1.37
<0.001 0.009 0.049 0.003 <0.001
Male 56.57+4.71 14.53+1.10 14.57+1.28 13.53+1.99 13.92+1.83
Chronic disease
No 57.43+4.09 14.69+0.90 14.70+1.01 13.83+1.80 14.19+1.75
0.598 0.674 0.690 0.266 0.522
Yes 58.65+1.90 14.78+0.70 14.81+0.60 14.31£1.11 14.73%0.60
Maternal education status
Primary school and lower 57.28+6.11 14.59+1.18 14.62+1.77 13.65%2.00 14.40+1.68
Middle school and high school 57.75£3.65 0.046 14.71+£0.89 0416 14.71£0.80 0.420 13.88+1.77 0.008 14.44+1.53 0.562
University and higher 57.68+3.22 14.73+£0.78 14.75+0.73 13.99+1.62 14.20+1.66
Paternal education status
Primary school and lower 56.35+9.12 14.35£1.59 14.21£2.66 13.57+£2.68 14.21£2.39
Middle school and high school 58.17£2.28  0.241 14.76+0.66 0.228 14.84+048 0.254 13.94+1.33 0.368 14.61+0.74 0.534
University and higher 57.62+3.40 14.72+0.83 14.73+0.76 13.94+1.70 14.22+1.70
Parents cohabitation status
Parents living together 57.53+4.03 14.69+0.90 14.73+0.98 13.85+1.79 14.24+1.71
Parents living apart 57.66+2.05 14.66+0.77 14.50+0.90 14.08+1.08 14.41+1.08
. 0.094 0.066 0.639 0.027 0.655
Mother died 59.00+1.54 15.00+0.00 15.00+0.00 14.50+1.00 14.50+1.00
Father died 59.00+1.34 14.91+0.28 14.66+0.88 14.66+0.49 14.75%£0.45
Family structure
Nuclear family 57.86+3.11 14.76%0.68 14.76%0.71 13.98+1.54 14.34+1.55
) 0.091 0.455 0.293 0.003
Extended family 52.80+10.44 13.50+2.46 13.80+3.15 12.50+3.80 13.00+2.70
Q1.Have you ever been exposed to domestic violence (physical, sexual or psychological)?
No 57.86+3.24 14.77+0.66 14.79+0.69 13.96+1.66 14.32+1.62
038 0.018 0.418 0.058
Yes 56.58+5.84 14.38+1.47 14.38+1.72 13.71£1.95 14.10+1.66
Q2. Have you ever witnessed domestic violence?
No 57.72+3.52 14.76+0.70 14.73+0.72 13.95+1.76 14.20+1.79
0.041 0.304 0.734
Yes 57.50+4.39 14.61+1.11 14.58+1.29 13.84+1.64 14.44+1.28
Q3. Have you ever taken lesson on domestic violence during your medical school education?
No 57.66+4.02 14.74+0.83 14.74+1.01 13.93+1.70 14.23+1.76
0.263 0.973 i 0.816
Yes 57.60+3.45 14.63+0.99 14.68+0.84 13.89+1.74 14.39+1i34
Q4. If you have taken lesson on domestic violence, do you consider this lesson sufficient?
No 87.75+3.01 14.66+0.92 14.62+0.96 13.95+1.44 14.51+1.01
0.561 0.727 0.467 0.676 0.772
Yes 57.37+4.40 14.58+0.98 14.7940.61 13.79+2.16 14.20+1.73
Q5. If you have not taken lesson on domestic violence, would you like to study?
No 58.86+6.12 14.55+1.18 14.61+1.67 13.69+2.03 14.00+2.21
0.734 0.456 0.845
Yes 57.90+3.09 14.80+0.68 14.78+0.70 14.00+1.59 14.30+1.60

Analysis of the participants' scores on the DVAS and DVAtS
highlighted several significant findings. Firstly, women
exhibited significantly higher scores on both total and
subgroup domestic violence attitudes compared to men. This
aligns with existing literature indicating that women tend
to have greater awareness and sensitivity towards domestic
violence issues, possibly due to their higher likelihood of
experiencing or witnessing such incidents.2"

Moreover, participants who reported not witnessing
domestic violence had significantly higher DVAtS attitude
scores, indicating a positive association between lack of
exposure to domestic violence and more favorable attitudes
towards addressing and combating it. Similarly, individuals
not exposed to domestic violence exhibited higher scores on
the normalization of violence attitude subscale, suggesting

a lower tolerance for normalized forms of domestic violence
among this subgroup.

Interestingly, higher maternal education levels (university and
above) were associated with higher casualization of violence
attitude scores among participants. This finding underscores
the complex interplay between sociodemographic factors
and attitudes towards domestic violence, highlighting the
need for nuanced approaches in educational and intervention
strategies. In the literature, no relationship has been found
between family education level and domestic violence.'>2"

Furthermore, participants with chronic illnesses and those
not witnessing domestic violence had higher hiding violence
attitude scores, indicating a potential reluctance or discomfort
in acknowledging and addressing domestic violence issues
among these subgroups.



Duygu Ayhan Baser, Medical faculty students & domestic violence

12

Analysis of the participants' scores on the DVAS revealed
significant gender differences, with women consistently
exhibiting higher awareness scores across total and subgroup
domestic violence categories compared to men. This gender
disparity in awareness levels highlights the need for targeted
educational initiatives and awareness campaigns to bridge
this gap and enhance male participants' understanding and
recognition of domestic violence issues.

Additionally, individuals not exposed to and not witnessing
domestic violence exhibited higher scores on the Results
of Domestic Violence awareness subscale, indicating a
more comprehensive understanding of the consequences
and impacts of domestic violence among this subgroup.
This highlights the importance of fostering empathy and
understanding among individuals with limited exposure to
domestic violence to enhance their capacity to support and
advocate for affected individuals.

Moreover, participants who had lost their fathers exhibited
higher Acceptance of Domestic Violence awareness scores,
suggesting a potential influence of familial experiences and
dynamics on individuals' perceptions of domestic violence.
This underscores the need for targeted interventions and
support systems to address the unique needs and challenges
faced by individuals who have experienced familial loss and
trauma.

This study have some limitations. The study relied on
voluntary participation via social media groups, potentially
introducing sampling bias as individuals who actively engage
in these platforms may not be representative of the entire
student population and the findings are specific to medical
students at Hacettepe University Faculty of Medicine, limiting
the generalizability of the results to other student populations
or institutions.

Overall, the findings of this study provide valuable insights
into the awareness, attitudes, and perceptions of medical
students regarding domestic violence, highlighting the need
for comprehensive educational initiatives and intervention
strategies to enhance awareness, sensitivity, and professional
attitudes towards addressing domestic violence in clinical
practice. Future research should continue to explore the
multifaceted determinants and implications of domestic
violence awareness and attitudes among healthcare
professionals to inform targeted interventions and policy
initiatives aimed at combating this pervasive societal issue.

CONCLUSION

This study sheds light on the awareness, attitudes, and
perceptions of medical students regarding domestic violence,
highlighting several key findings. These findings underscore
the importance of targeted educational initiatives aimed at
enhancing awareness, sensitivity, and professional attitudes
towards addressing domestic violence in clinical practice. By
equipping future healthcare professionals with the necessary

knowledge and skills to identify, intervene, and support
individuals affected by domestic violence, healthcare systems
can play a vital role in addressing this pervasive societal issue.

Overall, this study contributes to the growing body of
literature on domestic violence awareness and attitudes
among medical students, providing valuable insights that can
inform educational programs, policy initiatives, and clinical
practice guidelines aimed at combating domestic violence
and promoting the health and well-being of individuals
and communities affected by this issue. Further research is
warranted to explore the multifaceted determinants and
implications of domestic violence awareness and attitudes
among healthcare professionals, with a focus on developing
targeted interventions and support systems to address this
complex societal challenge.
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Abstract

Aim: Six sigma is a quality metric for performance evaluation and
comparison. It can be used as a guide in determining internal
quality control (IQC) strategies and frequency. In our study, we
aimed to perform analytical performance evaluation using six
sigma method for frequently used test parameters in microbiology
laboratory.

Material and Method: A six-month analysis was conducted on
quality control data for HBsAg, Anti-HCV, and Anti-HIV tests. The
Sigma metrics were calculated for the parameters tested on the
Roche Cobas 601 autoanalyzer. The quality goal index (QGI) was
calculated to identify the reason for analytes with low sigma values.

Results: The sigma metrics demonstrated varied performance
across the tests. The HBsAg test sigma values ranged from 2.0 to
8.8, generally remaining within an acceptable range (=3). The Anti-
HIV test yielded mixed results, with some sigma values dropping
below the acceptable threshold in certain months, indicating the
necessity for periodic review and adjustment. In contrast, the Anti-
HCV test demonstrated a consistently low sigma value (average
2.84). When the average sigma value was calculated over a six-
month period, Anti-HCV was the only analyte with a sigma value
less than 3 and considered unacceptable.

Conclusion: Our findings demonstrate the necessity of continuous
monitoring, staff training, and rigorous quality control measures.
By addressing the specific issues identified through Sigma metrics,
we can achieve higher standards of accuracy and precision, which
ultimately contributes to improved healthcare quality.

Keywords: Six sigma, sigma metrics, analytical performance,
Quality control, quality goal index

Oz

Amag: Alti sigma, performans degerlendirmesi ve karsilastirmasi icin
bir kalite dlcttidur. I¢ kalite kontrol (IKK) stratejilerinin ve sikliginin
belirlenmesinde bir rehber olarak kullanilabilir.  Calismamizda,
mikrobiyoloji laboratuvarinda sik kullanilan test parametreleri igin
alti sigma yontemini kullanarak analitik performans degerlendirmesi
yapmay! amagladik.

Gereg ve Yontem: HBsAg, Anti-HCV ve Anti-HIV testleri icin kalite
kontrol verileri Uzerinden alti aylik bir analiz yapilmistir. Roche Cobas
601 otoanalizérinde test edilen parametreler icin Sigma metrikleri
hesaplanmistir. Dustk sigma degerlerine sahip analitlerin nedenini
belirlemek icin kalite hedef indeksi (QGI) hesaplanmistir.

Bulgular: Sigma metrikleri testler arasinda farkli performans
gostermistir. HBsAg testi sigma degerleri 2,0 ila 8,8 arasinda degismis
ve genellikle kabul edilebilir bir aralikta (=3) kalmistir. Anti-HIV testi
karsik sonuglar vermis, bazi sigma degerleri belirli aylarda kabul
edilebilir esigin altina duserek periyodik inceleme ve ayarlama
gerekliligine isaret etmistir. Buna karsilik, Anti-HCV testi strekli olarak
disuk bir sigma degeri gostermistir (ortalama 2,84). Alti aylik bir ddnem
boyunca ortalama sigma degeri hesaplandiginda, Anti-HCV sigma
degeri 3'Un altinda olan ve kabul edilemez olarak degerlendirilen tek
analit olmustur.

Sonug: Bulgularimiz surekli izleme, personel egitimi ve titiz kalite
kontrol 6nlemlerinin gerekliligini ortaya koymaktadir. Sigma olctimleri
aracihgiyla belirlenen spesifik sorunlari ele alarak, daha yuksek
dogruluk ve kesinlik standartlarina ulasabiliriz ve bu da sonugcta saglk
hizmetlerinin kalitesinin artmasina katkida bulunur.

Anahtar Kelimeler: Alti sigma, sigma metrikleri, analitik performans,
kalite kontrol, kalite hedef endeksi
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INTRODUCTION

The test results of clinical laboratories are indispensable
for clinicians during screening, diagnosis and follow-up of
patients.™ The results obtained from clinical laboratories play
arole in more than 70% of medical decisions, so the quality of
laboratory services directly affects the quality of health care.
Laboratory results that guide clinical decisions should be
accurate, reliable and timely.”?

The functioning in the medical laboratory is considered as
preanalytical, analytical and post analytical processes and
the approximate error rates in each of them are 62%, 23%
and 15%, respectively.®! In many laboratories, the follow-
up of analytical quality-related processes is ignored unless
there is no clinical feedback about the tests other than
standard practices. It is assumed that automated systems
used according to manufacturers' directives provide
sufficiently high quality results, but it is the responsibility of
the laboratory to ensure standards and implement quality
procedures.

Defining quality specifications for a laboratory is a
challenging process, and clinical laboratories routinely
implement internal quality control (IQC) and external quality
assessment (EQA), including proficiency testing programmes,
to assess and improve analytical quality.” IQC is applied
at least at two levels for all parameters. It helps to monitor
test results immediately and to decide whether the results
are reliable enough to be reported. On the other hand, EQA
is performed by an independent organisation. Monthly or
annually, a certain number of EQA provide information about
the accuracy or bias in the laboratory's systems and methods,
but do not give us a clear number of errors and biases in
laboratory results.>®

The 6 sigma methodology, which was first used in the
evaluation of errors in the industrial field, has become a set of
rules that have found widespread use in the classification of
laboratory errors over time.”? With sigma measurement, it is
possible to objectively evaluate the performance of a method.
This measure determines the process performance as the
error rate per million opportunities.® The main analytical
criteria in clinical laboratory test measurements are bias and
repeatability (CV). The sigma value is calculated using the
total permissible error (TEa), bias and CV.51%" The sigma
value gives us an idea of the frequency of error occurrence;
high sigma values mean low analytical error and acceptable
test results, while low sigma values mean increased error and
unacceptable results at the end of the process.”

6 sigma assessment can be used as an evaluation method
to determine the frequency of IQC and to formulate quality
control strategies. It is useful to apply these criteria in the
daily analytical processes of clinical laboratories to obtain
accurate and reliable measurement results.

In our study, we aimed to use this method, which is frequently
used in analytical performance evaluation of parameters
tested in clinical biochemistry laboratories, in analytical

performance evaluation for certain test parameters in
microbiology laboratories and to reveal quality control
strategies to achieve desired/targeted quality test results
according to Six sigma results.

MATERIAL AND METHOD

Internal and external quality control (IQC-EQA) data of
HBsAg, Anti HCV and Anti HIV tests performed on Roche
Cobas 601 (Roche Diagnostics, Tokyo, Japan) autoanalyzer
in the Medical Microbiology Laboratory of Afyonkarahisar
Health Sciences University Health Application and Research
Centre (AFSU SUAM) for the period of 01 July - 31 December
2022 were retrospectively evaluated. The study was
conducted with the approval of the Clinical Research Ethics
Committee at Afyonkarahisar Health Sciences University
(Decision: 2023/194).

CV (%) values were calculated using 2-level QC data for HBsAg
and Anti HCV tests and 3-level QC data for Anti HIV tests
analysed within 6 consecutive months, and Bias (%) values
were calculated using the data in the EQA reports (RIQAS;
Randox International Quality Assessment Scheme) for the
same period.l?

CV% = Standard Deviation/lab mean x 100

. Lab EQAS Result—Peer group mean
Bias = ( Q group ) x 100

peer group mean

The sigma value was calculated using the coefficient of
variation (CV) obtained from the IQC data, the bias obtained
from the target values of the EQA data and the total
permissible error (TEa), as follows

Sigma = (%TEa-%Bias) + %CV

Sigma values ">5" "4-5", "3- 4" and "<3" shall be categorised
as "very good" "good" "minimum" and "unacceptable"
respectively. If a low sigma value is detected in the
measurements, the reason for the low sigma value for the
relevant test parameter will be determined by calculating the
quality goal index (QGI). A QGI value <0.8 indicates that the
problem is caused by imprecision, >1.2 by inaccuracy, and
0.8-1.2 by both.[4,13]

QGl=bias/1.5X%CV

will be calculated with formula.

All calculations were performed using Microsoft Excel
software programme.
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Table 1. CV(%) values obtained from internal quality control studies in 6-month period

July August September October November December
Parameters CV% CV% CV% CV% CV% CV%
Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos
HBsAg 4.13 4.95 8.86 6.15 1.93 4.95 5.48 4.91 2.56 6.98 5.64 8.18
Anti-HCV 4.62 10.55 9.14 8.85 4.79 8.94 6.29 8.57 6.29 8.75 8.62 9.01
Anti-HIV 9.13 7.0 9.16 8.95 7.0 5.83 9.68 9.09 5.87 8.48 7.85 7.06

Table 2. 6-month average Bias (%) values obtained from external quality control studies

HBsAg 1.41 244 5.15 3.63 3.7 6.6
Anti-HCV -0.59 2.27 0 222 4.34 -2.08
Anti-HIV 2.02 2.79 3.62 5.55 0.23 2.56

Table 3. Sigma values obtained for each level of internal quality control in 6-month period

Parameters July August September October November December Average
Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos Neg Pos
HBsAg 6.0 6.0 288  3.83 20 5 4.4 5.5 11 3.67 38 2.38 8.0 4.4
Anti-HCV 6.25 25 256 288 6.25 3.3 383 288 35 2.63 3.38 3 43 2.84
Anti-HIV 256 3.29 256 288 314 44 222 222 5 3.13 329 329 313 3.20
RESULTS
For HBsAg, Anti HCV and Anti HIV parameters in 6 months Pa'amete_lf_ismezone Igrcel CV% Bias% Sigma QGI Problem
period, %CV and %Bias values were calculated using both HBSAg
Ie\{els of 1QC analysis data and. %Bias values were calcu!ated August Neg 886 244 288 018 imprecision
using EQA data and presented in Tables 1 and 2, respectlyely. December Poz 818 66 238 053 imprecision
TEa was taken as 25% according to ISO recommendations ...,
and sigma values were calculated (Table 3). Jly Poz 1055 -059 25 003 imprecision
The sigma metrics derived from the internal quality August Neg 9.14 227 256 020 imprecision
control (IQC) and external quality assessment (EQA) data Poz 885 227 288 0.17 imprecision
demonstrated varied performance across the tests. For October Poz 857 222 288 0.17 imprecision
instance, the HBsAg test showed sigma values ranging from November Poz 875 434 263 033 imprecision
2.0 to 8.8, which fluctuated but were generally within an 6-monthaverage Poz 9.1 1.02 284 0.7 imprecision
acceptable range (=3) in most instances. In contrast, the Anti- Anti-HIV
HCV test showed consistently low sigma values (average July Neg 913 202 256 0.14 imprecision
2.84), indicating persistent analytical issues. The Anti-HIV test August Neg 9.16 279 256 0.20 imprecision
had mixed results, with some sigma values dropping below Poz 895 279 288 021 imprecision
the acceptable threshold in certain months, highlighting the October Neg 968 555 222 038 imprecision
need for periodic review and adjustment. Poz 909 555 222 040 imprecision
When the average sigma value was calculated over a six-
month period, Anti-HCV was the only analyte with a sigma
value less than 3 that was considered unacceptable and DISCUSSION

found to be problematic. The sigma values of the monthly
two-level control samples for all three parameters were
examined, and the results that were found to be less than
3 and considered unacceptable were presented in detail in
Table 4. The QGI was calculated to pinpoint whether the
low sigma values were due to imprecision or inaccuracy. For
the Anti-HCV test, QGI values often indicated imprecision
issues, as values were generally below 0.8.# This suggests
that the variability within the test results (CV%) is a primary
contributor to the low sigma performance rather than a
consistent bias (error in accuracy). This distinction is crucial
for developing corrective actions that are specific to the
type of error encountered.!'?

The application of sigma metrics in clinical laboratories has
served as a pivotal tool in the reduction of errors, offering
a multifaceted approach to quality assurance. They are
utilized in the monitoring and auditing of test performance,
the establishment of individual quality criteria, and the
formulation of quality improvement plans.'*®

In the present study, the application of Sigma metrics to
evaluate the analytical performance of clinical microbiology
laboratories, specifically in the measurement of HBsAg,
Anti-HCV, and Anti-HIV parameters, provides a quantitative
framework for assessing and improving laboratory quality.
This study conducted over six months highlights several
critical findings and implications for laboratory practice.
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The results indicate that most parameters achieved
acceptable Sigma values, with the exception of Anti-HCV,
which consistently showed a Sigma value of less than 3,
categorizing it as unacceptable. The persistent low Sigma
values for Anti-HCV suggest that this analyte is prone to
higher analytical errors compared to HBsAg and Anti-HIV.
The root cause analysis using the Quality Goal Index (QGlI)
identified imprecision as the primary issue, indicated by a
QGlI value significantly below 0.8 for multiple months. In
accordance with the findings, the essential corrective and
preventive measures were promptly implemented.

Imprecision in laboratory measurements can stem from
various factors, including operator variability, instrument
calibration, and reagent quality. The study's findings
emphasize the need for targeted quality improvement
initiatives for Anti-HCV testing. These could include more
stringent internal quality control procedures, regular
calibration and maintenance of analytical instruments, and
enhanced training for laboratory personnel.

The evaluation also revealed that while HBsAg and Anti-
HIV parameters generally met the acceptable Sigma
criteria, occasional low Sigma values were still observed.
For instance, HBsAg showed issues with imprecision in
specific months, necessitating continuous monitoring and
corrective actions to maintain high analytical performance
consistently. This underscores the importance of regular
performance evaluations and prompt responses to any
identified issues to prevent them from affecting clinical
decisions.

Furthermore, the use of Sigma metrics as a performance
evaluation tool in clinical microbiology laboratories offers
several advantages. It provides an objective measure of error
rates, allowing for a clear identification of areas needing
improvement. Implementing Six Sigma principles helps in
systematically reducing errors, enhancing process efficiency,
and ultimately leading to more reliable and accurate test
results, which are crucial for patient care.

In the broader context of laboratory medicine, while the
effectiveness of Six Sigma metrics in improving analytical
performance in clinical biochemistry laboratories has
been validated by numerous studies, no studies have yet
addressed the potential of these metrics in microbiology
laboratories.'*'>17191  Chauhan et al. highlighted the
importance of Six Sigma in measuring and improving the
quality of biochemistry assays, demonstrating significant
error reduction and process improvement.! Similarly,
Mao et al. evaluated the analytical quality in a clinical
biochemistry laboratory using Six Sigma metrics, finding
that the approach significantly enhanced the reliability of
test results.® Moreover, Hens et al. underscored the critical
role of Sigma metrics in assessing the analytical quality of
clinical chemistry assays, emphasizing the importance of
setting rigorous allowable total error (TEa) targets to achieve
high standards of accuracy and precision.!'”

CONCLUSION

In conclusion, the study demonstrates that while Sigma
metrics are a valuable tool for evaluating and improving
laboratory performance, continuous efforts are necessary
to address areas of imprecision and maintain high-quality
standards. By focusing on the identified problematic areas
and implementing targeted quality control strategies,
clinical microbiology laboratories can enhance their
analytical performance, ensuring accurate and reliable test
results that are essential for effective patient management.
This study's findings align with existing literature on Six
Sigma's efficacy in biochemistry laboratories, reinforcing its
applicability across various domains of clinical laboratory
medicine.

The findings from our laboratory demonstrate the necessity
of continuous monitoring, staff training, and rigorous
quality control measures. By addressing the specific issues
identified through Sigma metrics, laboratories can achieve
higher standards of accuracy and precision, which ultimately
contributes to improved healthcare quality.
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Abstract

Aims: This study aims to retrospectively evaluate acute rheumatic
fever's epidemiological and clinical characteristics in the Eastern
Black Sea Region.

Material and Method: Demographic, clinical and laboratory
characteristics of patients diagnosed with acute rheumatic fever
in our clinic between January 2005 and December 2017 were
evaluated from archival records.

Results: Included in the study were 175 patients with a mean age
of 11+3.52 years (26 months-17 years), with a female/male ratio
of 1.38. Patients are most frequently presented in February, May
and August. Carditis was the most common (80%) major finding,
while arthritis was seen in 51.4% and chorea in 16%. Erythema
marginatum was present in only one patient. While isolated mitral
valve involvement (54.3%) was most common in the patients
with carditis, simultaneous mitral and aortic valve involvement
was found in 30.7% of the patients, and isolated aortic valve
involvement in 10%. Tricuspid regurgitation was seen in three
(2.1%) patients with mitral involvement. Recurrence was detected
in four (57.1%) of the seven patients who were incompatible with
secondary prophylaxis. During clinical follow-up, two patients
underwent mitral and aortic valve replacement. No mortality was
observed in the patients.

Conclusion: Despite improving socio-economic conditions in
Turkiye in recent years, acute rheumatic fever remains a significant
health problem for the Eastern Black Sea Region.

Keywords: Acute rheumatic fever, carditis, children, rheumatic
heart disease

Oz

Amag: Bu calismada, Dogu Karadeniz Bolgesi'nde akut romatizmal
atesin epidemiyolojik ve klinik 6&zelliklerini  retrospektif olarak
degerlendirmeyi amaclanmistir.

Gere¢ ve Yontem: Klinigimizde Ocak 2005 ile Aralik 2017 tarihleri
arasinda akut romatizmal ates tanisi alan hastalarin demografik, klinik
ve laboratuvar ¢zellikleri arsiv kayitlarindan degerlendirildi.

Bulgular: Calismaya yas ortalamasi 11£3,52 yil (26 ay-17 yil), kadin/
erkek orani 1,38 olan 175 hasta dahil edildi. Hastalar en sik Subat,
Mayis ve AJustos aylarinda basvurdu. En sik gérilen majér bulgu
kardit (%80) iken, artrit %51,4, kore ise %16 oraninda gorildu. Sadece
bir hastada eritema marjinatum mevcuttu. Kardit hastalarinda en sik
izole mitral kapak tutulumu (%54,3) gorulurken, es zamanl mitral ve
aort kapak tutulumu hastalarin %30,7'sinde, izole aort kapak tutulumu
ise %10 oraninda saptandi. Mitral tutulumu olan Ug (%2,1) hastada
trikUspit yetersizligi gorildu. Sekonder profilaksi ile uyumsuz olan yedi
hastanin dérdiinde (%57,1) niks tespit edildi. Klinik takip sirasinda iki
hastaya mitral ve aort kapak degisimi uygulandi. Hastalarda mortalite
gorilmedi.

Sonug: Turkiye'de son yillarda sosyo-ekonomik kosullardaki iyilesmeye

ragmen akut romatizmal ates, Dogu Karadeniz Bolgesi icin dnemli bir

saglik sorunu olmaya devam etmektedir.

Anahtar Kelimeler: Akut romatizmal ates, kardit, cocuk, romatizmal
kalp hastaligi
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INTRODUCTION

Acute rheumatic fever (ARF) is a late autoimmune response
secondary to tonsillopharyngitis due to group A streptococci.
The disease is characterized by such widespread systemic
involvement as migratory joint involvement, carditis, chorea,
erythema marginatum, subcutaneous nodules and fever.™

Although most of the clinical findings in the acute period
improve with short-term medical treatments, cardiac valve
damage can be permanent. Rheumatic heart disease is the
main cause of ARF-related mortality and morbidity.”! Deaths
are most common in low- and middle-income countries.”!

In developed countries, the frequency of ARF and the
prevalence of rheumatic heart disease developing secondary
to the disease have decreased significantly since the 20th
century.” This decrease has been associated with improved
medical care, the widespread use of benzathine penicillin in
the treatment of streptococcal tonsillopharyngitis, a decrease
in the number of households and other socioeconomic
improvements.®

According to the latest Jones criteria, which were revised
due to differences between countries, populations with ARF
frequency <2/100,000 in school-age children, and rheumatic
heart disease prevalence <1/1000 at all ages were low-risk;
others were defined as moderate- to high-risk. In addition,
it has been suggested that populations for which sufficient
reliable epidemiological data are not available should be
included in the moderate- to high-risk group.”

There is limited data on the incidence of ARF in Turkiye, and
it is in the moderate-high risk group according to the 2015
Jones criteria.”? We aimed to evaluate the clinical, laboratory
results, demographic data and prognosis of the patients who
were followed up with the diagnosis of ARF in our Pediatric
Cardiology Clinic between 2005 and 2017.

MATERIAL AND METHOD

We present here a retrospective analysis of cases diagnosed
with ARF in our Pediatric Cardiology Clinic between January
2005 and December 2017.

The cases included in the study were diagnosed according
to the modified Jones criteria from 1992 until 2015, and
according to the revised Jones criteria after 2015.

The patients’ age at the time of hospital admission, gender,
month of admission, socioeconomic status, complaint and
history were ascertained from the records, along with (i)
whether or not the patient had a history of tonsillopharyngitis,
(ii) whether or not the patient consulted a doctor for
tonsillopharyngitis (iii) whether or not antibiotics were
recommended to the patient (iv) the duration/dose, if
recommended; and (v) family history of acute rheumatic fever.

Since the start date of the study in January 2005, transthoracic
echocardiography was performed by a pediatric cardiologist
in our department on all patients with suspected ARF, as
well as the presence or absence of a murmur. The criteria

recommended by the World Heart Federation were used
to define pathological valve regurgitation and to rate the
severity of cardiac involvement.®

The hemogram, CRP, ESR, anti-streptolysin O titer and throat
swab culture results of the patients were recorded. PR
distance was evaluated from electrocardiogram recordings.

A single dose of benzathine penicillin was administered to
all patients as primary prophylaxis, and salicylate was used
for the treatment of arthritis. In the acute period, strict bed
rest was applied to all patients. Although steroid treatment in
mild carditis cases is controversial, our clinical observations
are that mild carditis did not regress with salicylate, and all
cases with carditis were treated with steroids. Haloperidol
treatment was started in all cases diagnosed with chorea. In
the follow-up, secondary prophylaxis was given to all cases.

Compliance used for patients receiving regular secondary
prophylaxis. Recurrence defined as a new episode of ARF with
group A streptococcal infection two months after the end of
treatment.

Ethical approval was obtained from the local ethics
committee of our hospital (Decision Number: 2017/99) and
was conducted by the Declaration of Helsinki. Informed
consent was obtained from the families of all children
participating in the study.

IBM SPSS Statistics (Version 23.0. Armonk, NY: IBM Corp.)
was used for the statistical analysis of the findings obtained
in the study. While evaluating the data, in addition to
complementary statistical approaches (mean, standard
deviation, frequency), a Chi-Square test and Fisher's Exact
Chi-Square test were used to compare qualitative data. In
evaluating the results; p-values below 0.05 were considered
to be statistically significant. Variables were presented as
meanzstandard deviation (SD), number (n), and percent (%).

RESULTS

Included in the study were 175 patients with a mean age of
1143.52 years (2-17 years), of which 102 (58.2%) were female.
When compared according to age groups, the largest group was
between the ages of 10-14 with 82 (46.8%) patients (Figure 1).
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Figure 1. Distribution of ARF cases by age groups
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The analysis of the distribution of cases by the years of
diagnosis revealed the highest annual number of cases
(n=28) was in 2017, while the lowest number of cases
(n=7) was presented in 2005 (Figure 2). The disease was
observed more often in spring (30%) and winter (29%),
and mostly in February (13%), May (12%) and August
(9%).
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Figure 2. Distribution of ARF cases according to the years of diagnosis

Among the 47 (26.8%) patients with a history of
tonsillopharyngitis before the diagnosis of acute
rheumatic fever, 43 (24.6%) stated that they had consulted
a doctor, and 28 (65.1%) of these were recommended
antibiotics.

While 89 (51%) of the cases were in the acute period at
the time of diagnosis, 86 (49%) cases were not in the acute
period. Among the cases that were not in the acute period,
28 (16%) were referred to our department for chorea,
and 18 (10.2%) incidentally detected murmur on physical
examination. In these cases, valve involvement that could
not be attributed to any other cause was diagnosed, and
they were followed up with a diagnosis of acute rheumatic
fever. Among the cases, 40 (22.8%) were diagnosed in
another health center and administered to our hospital for
follow-up. These cases were also included in the group not
in the acute period. While the most common presenting
complaint of cases diagnosed with acute rheumatic fever
was joint pain/swelling (51%), other complaints were;
involuntary movements (16%), palpitations/chest pain
(12%), murmur (10%), fever (9%), fatigue (1.5%), rash
(0.5%).

Carditis (n=140, 80%) was the most common major
finding, followed by arthritis/polyarthralgia (n=90, 51.4%).
Sydenham's chorea was observed in 28 (16%) cases, and
erythema marginatum in one case, while no subcutaneous
nodules were detected. When evaluated for the presence
of more than one major criterion, carditis and arthritis were
found to be coexistent in 65 (37.1%) cases, while chorea
and valve involvement were coexistent in 18 (10.2%) cases
(Table 1).

Table 1. Distribution of Major Manifestations in ARF Cases

Major manifestations (n) (%)
Carditis 140 80
Arthritis/Polyarthralgia 90 51.4
Chorea 28 16
Erythema marginatum 1 0.5

Subcutaneous nodules - -
Multiple major criteria

Arthritis+Carditis 65 37.1
Chorea+Carditis 18 10.2

When the distribution of major findings by gender was
examined, Sydenham's chorea was more common in females
(F/M: 1.8/1), but the difference was not statistically significant
(p > 0.05).

When the cases diagnosed with carditis were evaluated
in terms of valve involvement; mitral regurgitation was
present in 125 (89.3%), aortic regurgitation in 57 (40.7%), and
tricuspid regurgitation in three (2.1%). The most common
form of involvement was isolated mitral regurgitation (76
cases - 54.3%), while mitral and aortic regurgitation were
observed concurrently in 43 (30.7%) cases, and isolated aortic
regurgitation was observed in 14 (10%) cases. All three of
the cases with tricuspid regurgitation had coexistent mitral
regurgitation.

When the grade of valve involvement in echocardiography
was evaluated; grade | mitral regurgitation was observed in
61 (43.6%) cases, grade Il mitral regurgitation in 33 (23.6%)
cases, grade Il mitral regurgitation in 26 (18.6%) cases, and
grade IV mitral regurgitation in five (3.6%) cases. In aortic
valve involvements, grade | aortic regurgitation was detected
in 48 (34.2%), grade Il aortic regurgitation in seven (5%), and
grade lll aortic regurgitation in two (1.4%) cases (Table 2).

Table 2. Echocardiographic Evaluation of Valve Involvements

Grade |- AR* Gradell-AR Gradelll-AR Isolated MRt
n (%) n (%) n (%) n (%)
Grade I- MR 17 (12.1) 1(0.7) - 43 (30.7)
Grade II- MR 10 (7.1) 1(0.7) - 22 (15.7)
Grade Ill- MR 8(5.7) 1(0.7) - 17 (12.1)
Grade IV- MR 1(0.7) 2(1.4) 2(1.4) -
Isolated AR 12 (8.6) 2(1.4) - -

*AR: Aortic regurgitation, tTMR: Mitral regurgitation

The severity of carditis was determined based on clinical and
echocardiographic examinations. When carditis was classified
according to clinical severity; mild carditis was observed in 94
(67%), moderate carditis in 31 (22%) and severe carditis in 15
(11%) cases.

When the 89 cases in the acute period were evaluated in terms
of minor findings, monoarthralgia was observed in one (1.1%)
case, while prolonged PR interval was found in four (9.5%) of
42 cases with accessible electrocardiogram recordings. While
fever was detected in 17 (19%) cases, elevated CRP and/or
ESR were present in all cases in the acute period.
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Among the supporting findings, high anti-streptolysin O titer
was detected in 100 (57.1%) cases. Group A streptococci was
detected in six (9.2%) of the 65 patients from whom throat
swab cultures were obtained.

All cases with cardiac involvement were treated with steroids.
Supportive treatment was given to 15 (10.7%) cases with
congestive heart failure. Mitral and aortic valve replacements
were performed in two (1.7%) patients with grade IV mitral
regurgitation and grade Il aortic regurgitation that could not
be controlled with medical treatment.

In terms of secondary prophylaxis, records of 112 cases
were evaluated. While 115 (94.2%) of these cases had good
treatment compliance, 7 (5.8%) cases had insufficient
compliance. A single daily oral macrolide treatment was
recommended for three of the cases due to penicillin allergies
and for four cases who declined benzathine penicillin
prophylaxis due to pain. Clarithromycin was used as macrolide
therapy since erythromycin could not be supplied.

In the clinical follow-up, improvement in valve involvement
was observed in 59 (48.3%) cases. In 45 (36.9%) of these cases,
the grade of valve regurgitation regressed, while in 14 (11.4%)
cases the valve involvement disappeared completely. The
median time to the disappearance of valve regurgitation was
4 months (1-6 months). In the first month, improvement in
valve regurgitation was detected in 37 (26.4%) cases. While
no recurrence was observed in our patients with secondary
prophylaxis compliance, it was detected in 4 (57.1%) of 7
non-compliant patients. While surgical intervention was
required in two cases due to severe valve insufficiency and
uncontrolled congestive heart failure, no mortality was
observed in our cases.

DISCUSSION

Acute rheumatic fever and rheumatic heart disease are among
the most common preventable reasons for cardiovascular
mortality and morbidity, particularly in low- and middle-
income countries.”

The incidence of ARF is estimated to be 8-51/100.000
worldwide.'” The lowest incidence was reported as 0.5-
3.1/100,000 in Western Europe and the United States.'”
Despite being developed countries, ARF is common among
Aborigines in Australia, Maoris in New Zealand, and natives
of the Pacific islands.'? In a study in Australia between 1997
and 2010, the incidence of ARF was reported as 194/100,000
in Indigenous children aged 5-14 years.®! However, it is not
possible to state the true incidence worldwide, since sufficient
data cannot be obtained from the African and Asian regions,
where the disease is common.

Until 2015, mostly regional data was available on the
incidence of ARF in Turkey. Saraclar et al'¥ found the
frequency of ARF to be 20/100.000 between 1972 and 1976.
According to other studies, the incidence of the disease
varies between 7.4/100.000 and 107.7/100.000.>'% The 2016

records of the Turkish National Statistics Institute were used
to determine the incidence of ARF by various provinces and
regions. The estimated incidence rate of ARF in Turkey is
8.84/100.000.

We were unable to determine the incidence of the disease
in our province and region for the years 2005-2017. During
this period, the temporary presence of a second pediatric
cardiologist in the region made our incidence assessment
impossible. Again, since our center provides tertiary
healthcare services, we observe that complicated carditis
cases are often referred to our center.

Acute rheumatic fever is most commonly observed in the
5-15 years age group, being the period in which the risk of
group A streptococci tonsillopharyngitis is highest. While the
incidence of the disease before the age of 5 years is around
5%, cases under the age of 2 years are very rare."” In the study
by Oriin et al.' involving the highest number of cases in our
country, 98.3% of cases were between the ages of 5 and 15
years, while 1.7% were under the age of 5 years. The youngest
case in the literature is a nine-month-old female patient; she
was diagnosed with fever, arthritis, and a 3/6 pansystolic
murmur at the apex and mitral regurgitation.® Among the
cases in the present study, 78.8% were in the 5-15 years
age range. The youngest of the seven (4%) patients under
the age of 5 years was 26 months old. She was admitted to
the hospital with migratory arthralgia and fever. While acute
phase reactants and anti-streptolysin O titers were high,
the patient’s echocardiography was normal. Although the
diagnosis of ARF was considered in the patient, she was
hospitalized and followed up, as migratory polyarthralgia was
not among the major findings at the time of diagnosis. Due
to the continued increase in anti-streptolysin O titers during
follow-up and the progressive mitral regurgitation identified
on repeated echocardiography, the patient was diagnosed
with ARF and treatment was started.

In parallel with the fact that group A streptococci
tonsillopharyngitis is observed mostly in the spring and
winter, ARF is mostly observed in these seasons.™ Concurring
with the literature, the disease was observed mostly in spring
(30%) and winter (29%) in our study. In the distribution
according to months, the cases applied primarily in February
(13%) and May (12%). In our study, it was seen that the cases
were diagnosed during the summer season as well. These
cases were not usually in acute period, and the majority of
them were patients who were admitted with the diagnosis of
Sydenham's chorea.

The history of tonsillopharyngitis undergone before
ARF ranges from 24-81%.2% In our study, a history of
tonsillopharyngitis before ARF was noted in 26.8%
of the cases, 24.6% of whom had consulted a doctor
due to tonsillopharyngitis. The reasons why the rate of
tonsillopharyngitis history is so low were; a significant
portion of cases, tonsillitis resolves asymptomatically or
were not admitted to hospital due to infection. Antibiotics
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were recommended for 65.1% of the cases admitted to
the health institution. According to the results of our study,
the most important reasons for the high frequency of ARF
in our region were: (i) asymptomatic group A streptococci
tonsillopharyngitis or, (ii) antibiotic treatment was not
recommended, or (iii) the treatment was not complied with
in the appropriate dose and duration, although antibiotics
were recommended. The preference of benzathine penicillin
for primary prophylaxis in only four cases in the study group
is quite low, and we believe that increasing the single dose
of benzathine penicillin treatment will lead to significant
improvements in the incidence of ARF.

Oriin et al"® found the most common major finding to
be carditis with a rate of 61.7%, followed by arthritis in
59.1%, chorea in 14.1%, erythema marginatum in 0.8%, and
subcutaneous nodule in 0.6%, respectively. In our study,
carditis was observed in 80%, arthritis in 51.4%, chorea
in 16% and erythema marginatum in one case, while no
subcutaneous nodule was detected.

The most common major coexisting findings were carditis
and arthritis, while in a study conducted in Bursa between
1994 and 2000, coexisting arthritis and carditis was observed
in 37% of 207 cases.?" In the present study, the coexistence
of carditis and arthritis was found at a rate of 37.1%. Carditis
is reported in more than half of chorea patients in literature.
22 |n a study by Caldas et al.”® carditis was found in 64% of
patients with chorea and the importance of performing
echocardiography in patients with chorea was emphasized.
Similarly in our study, carditis was detected in 64.2% of the
patients with chorea.

Carditis is the most significant major finding of ARF due to
its potential to cause sequelae.? In the study conducted by
Erdem et al.”” isolated mitral regurgitation was observed in
54.9% of cases, mitral and aortic regurgitation concurrently
in 34% of cases and isolated aortic regurgitation in 5.7% of
cases. In the same study, pericardial effusion with pancarditis
was detected in 5.7% of cases, while tricuspid regurgitation
was not observed. Similarly in our study, isolated mitral
regurgitation was observed in 54.3% of cases with cardiac
involvement, mitral and aortic regurgitation were observed
concurrently in 30.7%, while isolated aortic regurgitation
was detected in 10%. Furthermore, tricuspid regurgitation,
among the rare involvements, was present in three (2.1%)
cases with mitral regurgitation, while no pericardial effusion
was observed.

Mild carditis is observed mostly in terms of clinical severity
of carditis. In the study by Ekici et al.?! between 2005 and
2008, 63% of 193 cases were evaluated as mild, 30.2% as
moderate and 6.7% as severe carditis. When the 140 cases
with carditis in the present study were classified according to
clinical severity, the condition was evaluated as mild in 67%,
moderate in 22% and severe in 11% of cases.

A review of literature assessing the frequency of minor
findings, arthralgia was reported at rates in the range of

54.6-81.1%, fever in 40-62%, prolonged PR interval in
15.9-23%, ESR elevation in 81.8-95%, and CRP elevation in
72-81.8%.27%1 These data, however, were reported according
to the Jones criteria prior to the 2015 revision. In our study;
monoarthralgia 1.1%, PR prolongation 9.5%, fever 19% and
increased acute phase reactants were present in all cases.
While acute phase reactants are the most common minor
finding similar to the literature, monoarthralgia has been
under-detected since it has been included in the diagnostic
criteria since 2015.

As an indicator of previous group A streptococci infection,
Glngor et al.?? found elevated anti-streptolysin O titers in
92,2% of patients and group A streptococci in throat swab
culture in 4.4%. In our study, while elevated anti-streptolysin
O titers was observed in all of the cases in the acute period,
group A streptococci was present in the throat culture of 9.2%.

One of the most important factors that cause mortality and
morbidity in the follow-up of ARF is recurrences. Benzathine
penicillin prophylaxis is the most effective prevention method
to prevent recurrent attacks and severe consequences of the
disease such as valve replacement.B? In the study of Ekici et
al.”! compliance with secondary prophylaxis was 83.6%, and
recurrence was observed in 16.7% of the cases. While the
recurrence rate was 4.8% in cases that were compliant with
prophylaxis, this rate was found to be 78% in non-compliant
cases. In our study, compliance with secondary prophylaxis
was 94.2%, recurrence as carditis was observed in 3.3% of
our cases. Recurrence was not observed in our patients with
secondary prophylaxis compliance, whereas recurrence was
found in 57.1% of non-adherent patients.

Concerning the prognosis of ARF, among the 702 cases in
Brazil that were followed for 1.3-16.9 years, the valve lesions
resolved completely in 34.4% of the cases with mild carditis.
B3 Bozabali et al.*? reported that among 62 cases with mitral
regurgitation who were followed up for an average of 3.4+2.7
years after treatment, 32.2% experienced a regression in the
grade of valve involvement, while complete recovery was
observed in 11.3%. In the present study, a regression in the
grade of valve involvement was detected in 36.9% of cases,
while complete improvement was observed in 11.4% of
the cases. The median time to the disappearance of valve
involvement was 4 months (1-6), while improvement in valve
involvement in the first month occurred in 26.4% of the cases.

Although congestive heart failure is relatively rare (4.4-
13.8%) in patients with ARF carditis, it can be observed.
B3 Bostan et al.?" reported that surgical intervention was
performed in four (2%) patients whose levels of severe
aortic insufficiency and progressive mitral stenosis. In our
study, medical treatment was applied to 10.7% of the cases
due to congestive heart failure, and mitral and aortic valve
replacement was performed in two (1.7%) cases due to 4t
degree mitral regurgitation and 3™ degree aort regurgitation
that did not respond to treatment. No mortality was observed
in our cases.
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Subclinical carditis has gained importance after the revised
Jones criteria. For this purpose, an echocardiographic
screening study was conducted among Turkish school
children, including 2550 students. The incidence of rheumatic
heart disease is 15/1000, which is similar to studies in
intermediate- and high-risk populations.?¥ It has been
emphasized that echocardiographic screening studies
are necessary to reduce the burden of rheumatic heart
disease and long-term follow-up of children diagnosed with
subclinical rheumatic heart disease is necessary.

CONCLUSION

ARF remains a significant health concern in the Eastern
Black Sea Region. The most important reasons for the high
frequency of ARF are the fact that in most patients the group
A streptococci tonsillopharyngitis is asymptomatic, that they
do not admit to health institutions due to infection and do not
use antibiotic therapy at the appropriate dose and time. We
consider that increasing the single-dose benzathine penicillin
treatment will lead to significant improvements in the
incidence of ARF. In addition, increasing echocardiographic
screening studies will contribute to reducing the burden of
rheumatic heart disease.
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Abstract

Aim: In today's wars, there are more civilian victims of war than
soldiers. Most war-related deaths occur in civilians and children
are the most affected. Although military injuries in the battlefield
are usually penetrating, blast-induced blunt trauma is common
in civilian injuries. In this study, the frequency of thoracic and
abdominal trauma in children with blast-induced head trauma was

analysed.

Material and Method: Twenty-five paediatric patients with blast

head trauma in war were retrospectively reviewed.

Results: Sixteen of the patients were male and 9 were female. The
mean age was 9.4+5 years. All patients had head trauma. In terms of
type of trauma, 84% had multiple trauma (head, chest, abdomen)
and 16% had only head trauma. Head trauma was accompanied
by lung contusion in 60% and free abdominal fluid in 32%. Eleven

patients (44%) died

Conclusion: Bomb blast injuries affect the whole body and have
a high mortality rate. Developing children are the focus of war
and terrorism, which increases mortality rates. In such injuries, the
whole body should be carefully examined for damage, not only the

parts with external cuts.

Keywords: Blast trauma, head trauma, gunshot wounds

0z

Amag: GUnimuz savaslarinda askerlerden cok sivil savas magdurlari
gorilmektedir. Savasla ilgili 6lumlerin codu sivillerde meydana gelir ve
en ¢ok etkilenenler cocuklardir. Savas alanindaki askeri yaralanmalar
genellikle delici olsa da, patlama etkisi olan kint travmalar sivil
yaralanmalarda yaygindir. Bu ¢alismada, savasta blast etkisiyle kafa
travmasl geciren cocuklarda torasik ve abdominal travma sikligi

incelenmistir

Gereg ve Yontem: Savasta patlama kafa travmasi geciren 25 pediatrik

hasta retrospektif olarak incelenmistir.

Bulgular: Hastalarin 16'si erkek , 9'u kadindir. Ortalama yas 9,445 idi.
Tum hastalarda kafa travmasi vardi. Travma tdrd agisindan, %84'tinde
coklu travma (kafa, gogus, karin) ve %16'sinda sadece kafa travmasi
vardi. Kafa travmasina %60 ile akciger kontlzyonu ardindan %32 ile

serbest abdominal sivi eslik etmekteydi. On bir hasta (%44) kaybedildi

Sonug: Bomba etkisine bagli patlama yaralanmalari, tim vicudu
etkiler ve yuksek 6lim oranina sahiptir. Gelisme caginda cocuklar,
savas ve terdrizmin odak noktasidir ve bu da 6lim oranlarini artirir. Bu
tdr yaralanmalarda, yalnizca dis kesiklerin oldugu kisimlar degil ttim

vUcut hasar acisindan dikkatlice incelenmelidir..

Anahtar Kelimeler: Blast travma, kafa travmas, atesli silah yaralanmalar
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INTRODUCTION

The vast majority of modern wars now take place in areas
close to civilian settlements." In these wars, blast injuries,
particularly among civilians, as well as penetrating and burn
injuries, are common.” In today's wars, more civilians than
soldiers are killed. Most war-related deaths occur among
civilians, and children are the most affected.?!

The explosion of high-energy explosives creates a shock
wave in the air or water. The blast propagates at a speed
greater than the speed of sound and has three components.
The first stage is the overpressure stage of the blast wave.
The pressure can be hundreds of bar per square centimetre
and decreases as the blast moves away from the source. The
second stage is the negative pressure stage with a relative
vacuum effect that sucks in air after the positive component.
The third stage is the blast flow stage. The rapidly expanding
gases caused by the explosion displace an equal volume
of air. It has a lower pressure than a positive pressure blast
wave but can travel further."

Blast injuries cause trauma by 4 different mechanisms.
Primary blast injuries are injuries caused by excessive
blast waves, secondary blast injuries are injuries caused
by flying particles as a result of the explosion, and tertiary
blast injuries occur as a result of the displacement of the
victim's body by the blast wave. These are quaternary
injuries resulting from burns, toxic inhalation and radiation
exposure.ld

Blast induced traumatic brain injury has been a common
form of injury in many wars."""  However, all parts of the body
are affected when the blast wave passes over people. A
victim exposed to the blast effect may not have any external
injuries. However, fatal injuries may occur.

This study investigated the incidence of head trauma
associated with blast injury to the thorax and abdominal
organs in children who sustained blast head trauma
during the Syrian civil war and were followed up at the
neurosurgery clinic.

MATERIAL AND METHOD

The study was carried out with the permission of Hatay
Mustafa Kemal University Ethics Committee (Date:
25.12.2023, Decision No: 09). All procedures were carried
out in accordance with the ethical rules and the principles of
the Declaration of Helsinki.

Our study retrospectively analysed patients aged 1-17 years
who were brought to the Faculty of Medicine Hospital by 112
emergency services between 2010 and 2021 with injuries
related to the Syrian civil war. Among the available patients,
25 patients with blast injuries were included in our study
and their computed tomography, magnetic resonance,
radiographs and biochemical values in the hospital database
were analysed. The treatments given to our patients in our
hospital were evaluated with epicrisis notes.

In the statistical analyses, numbers and percentages were
used to show frequency distributions among the descriptive
statistics, and mean and standard deviation among the
distribution criteria. The Fisher exact test was used to
compare percentages of two discontinuous variables, and the
Mann-Whitney U test was used to compare two independent
continuous variables, since the number of samples was less
than 30, the data were considered incompatible with normal
distribution, and p>0.05 was considered significant.

RESULTS

16 patients were male and 9 were female. The mean age of
the 25 patients included in the study was 9.4+5.0 years (min:1,
max:16). All patients suffered from head trauma. Regarding
the type of trauma, 84.0% had mixed trauma (head, thorax,
abdomen) and 16.0% had only head trauma. When we
analysed the trauma conditions other than head trauma,
pulmonary contusion was the most common trauma with
60.0%, followed by free abdominal fluid with 32.0% (Table 1).
When we analysed the head trauma of the patients, we found
fractures of various types and locations in 80.0%, subarachnoid
haemorrhage (SAH) in 36.0%, haematoma of various levels in
24.0% and cerebral contusion in 24.0% (Figure 1, 2).

Table 1. Other trauma conditions of the patients accompanying head

trauma

Trauma Type Number Percent
Lung contusion 15 60.0
intra abdominal free fluid 8 32.0
Pneumothorax 6 24.0
Retroperitonel haematoma 3 12.0
Pericardial effusion 2 8.0
Liver laceration 2 8.0
Spleen laceration 1 4.0

Figure 1: Presence of a foreign body approximately 7.5 mm in diameter in the
left posterior parietal region with dense metallic artefacts
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Figure 2: Lung tissue in the lower lobe of the right lung and in all lobes of the
left lung has an atelectatic appearance.

11 patients (44.0%) died. The mean duration of ex was
7.9+7.1 days. When comparing the relationship between
type of trauma and ex status, no statistical relationship was
found between any type of trauma and the presence of ex
(p>0.05) (Table 2). The mean Glasgow Coma Scale (GCS)
score of the patients was 7.94£3.7. When the relationship
between the types of trauma and GCS was compared
between the mean GCS of the patients with and without
each type of trauma, no statistical relationship was found for
any type (p>0.05).

Table 2. The relationship between the type of trauma and exitus status

Death
+ 2 i+
N* % N* %
38.1 13 619

+

8
Mixed Trauma 0.288
Isolyted Head 3 75.0 1 25.0
X 7 46.7 8 533
Lung Contusion 1.000
- 4 40.0 6 60.0
. X 1 50.0 1 50.0
Liver Laceration 1.000
- 10 435 13 56.5
intra Abdominal + 3 375 5 625 1.000
Free Fluid - 8 471 9 529
1 16.7 5 83.3
Pneumothorax 0,180
- 10 52.6 9 47.4
Retroperitoneal + T 333 2 667 1.000
Haematoma - 10 455 12 545
. . X 1 50.0 1 50.0
Pericardial Effusion 1.000

= 10 435 13 56.5

* Line Percentage, **Fisher Exact Test

DISCUSSION

Explosions create a shock wave due to the compression of
the air, which travels outwards from the explosion site at the
speed of sound, hitting any object in front of it. The force of
this shock wave is directly proportional to the amount of
explosive and inversely proportional to the distance. In the
second stage, which begins after the first stage has ended,

the vacuum effect created in the blast zone hits everything in
front of it again, creating an inward pressure wave that causes
forced displacement. The destructive effect of these pressure
storms forms the basis of blunt and penetrating injuries,
which constitute secondary and tertiary injuries.®®!

In blast injuries, head/neck and extremity injuries and burns
are common in children under 16 years of age, in contrast
to extremity injuries, which are more common in adults.®™
The mortality rate in our study was very high at 44%, which
is very close to the range of 0.6%-40% in the.'>™ The main
reason for the high mortality rate is secondary and tertiary
injuries unrelated to the primary blast injury.'>' The cause
of mortality in primary blast injury is severe head and brain
trauma.™ In our study, 84% of patients had mixed trauma and
16% had isolated head trauma. The mortality rate of patients
with only head and brain injury was 75%, and the Glasgow
coma score of these patients in the emergency department
was 3. In addition, the mortality rate increased from 38.1% to
46.7% in patients with head and brain injury with the addition
of pulmonary contusion, which correlates with information in
the literature.®

In a study conducted in Israel, it was reported that 33%
of the people affected after the explosion had serious
injuries and could be transported to the hospital alive,
26% of those who reached the hospital required intensive
care, 55% had open wounds, 31% had internal injuries
and 50% underwent surgery.'? In our study, 84% of the
patients admitted to our hospital had mixed injuries. 16%
of the patients had isolated head trauma. In mixed type
trauma, all patients had head and brain injury and the most
common associated pathology was pulmonary contusion
(60%), followed by intra-abdominal free fluid (32%) and
pneumothorax (24%).

On the other hand, while intra-abdominal organ injury in
bomb victims is reported in the literature to be between 5%
and 12%, mostly in the liver and small intestine, in our study
intra-abdominal free fluid was found in 32%, liver laceration
in 8% and splenic laceration in 4%10.0'8

When we analysed the head trauma, we found that 80% of
the patients with head trauma had fractures of various types
and locations, 36% had subarachnoid haemorrhage, 24%
had intracerebral, subdural and/or epidural haemorrhage
and 24% had cerebral contusion. These rates are higher than
in adults, probably because children are more vulnerable
and can be more easily and violently thrown by the blast
effect due to their lighter weight.!" Mortality from primary
blast injury is therefore higher in children than in adults.

The data we have on primary blast injury are from patients
who could be admitted to hospital. However, the mortality
rate of primary blast injury is even higher than we have
determined. This is because if we add to the mortality rate
children who died at the scene, those who died before
reaching medical assistance or during transport, the rate is
even higher.
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If we think about the reasons for such a wide range of values
in the literature and the different results in our study, we can
consider the severity of the blast as the most important one.
In fact, as the intensity increases, the primary blast intensity
increases and the mortality at the scene is higher. On arrival
at the hospital, victims of a higher intensity blast may suffer
more damage and mortality may increase. The second reason
is the lack of protective instinct in the paediatric age group.
In recent terrorist attacks and war bombings, children have
been targeted. Children are more affected by primary blast
injuries because they are lighter and more vulnerable.

CONCLUSION

While primary blast injuries in the adult population are
mainly extremity and external injuries, in the paediatric age
group they can cause mixed trauma and significantly increase
mortality rates. In the developing world, children are at the
centre of war and terrorism, increasing mortality rates.
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Abstract

Aim: When infectious diseases are suspected, culture studies ensure the
selection of the appropriate antimicrobial treatment and confirm the
diagnosis. There are various differences in medium, sample collection
technique, enrichment, and evaluation techniques. Culture sampling
makes important contributions to the diagnosis and treatment of
prosthetic joint infections, the frequency of which has increased in recent
years as a result of the increased rate of arthroplasty. After evaluating the
preoperative and intraoperative criteria together, prosthetic joint infections
can be diagnosed in suspected cases without culture positivity. This study
aims to evaluate different culture samplings efficiency for the diagnosis of
prosthetic joint infection.

Material and Method: This study retrospectively evaluated 946 patients
who had been sampled in our department between January 2005 and May
2015. These patients were divided into two groups according to their final
diagnoses: group one (prosthetic joint infection) and group two (suspected
but non-infected prosthetic joint replacement). Considering patients' final
diagnoses, this study aimed to compare the results of the blood culture
bottle (BCB) method and the standard sterile fluid culture method.

Results: When cultivated in a blood culture flask, the sensitivity of the
culture test was 28.09%, specificity was 95.77%, and accuracy was 58.13%.
When cultivated in a solid medium, sensitivity was 10.11%, specificity was
100%, and accuracy was 50%.

Conclusions: When prosthetic joint infection is suspected, BCB usage is
a preferable, safer method compared to the standard sterile fluid culture
method because it has the power to isolate more bacteria with a higher
diagnostic value.

Keywords: Bacterial identification, blood culture bottles, culture assay,
diagnostic accuracy, prosthetic joint infection

Oz

Amagc: Bulasici hastaliklardan stphelenildiginde, kaltdr calismalari uygun
antimikrobiyal tedavinin secilmesini saglar ve taniyr dogrular. Ortam, érnek
toplama teknigi, zenginlestirme ve degerlendirme tekniklerinde cesitli
farkliliklar vardir. Kdlttr 6rneklemesi, son yillarda artroplasti oraninin artmasiyla
sikhigr artan protez eklem enfeksiyonlarinin tani ve tedavisine dnemli katkilar
saglar. Ameliyat dncesi ve sirasindaki kriterlerin birlikte degerlendiriimesiyle,
sUpheli vakalarda kultur pozitifligi olmadan protez eklem enfeksiyonlari teshis
edilebilir. Bu ¢alisma, protez eklem enfeksiyonunun tanisi igin farkli kaltdr
orneklemelerinin etkinligini degerlendirmeyi amaclamaktadir.

Gere¢ ve Yontem: Bu calismada, Ocak 2005 ile Mayis 2015 arasinda
bolimimuzde orneklenen 946 hasta retrospektif olarak degerlendirildi.
Bu hastalar nihai tanilarina gére iki gruba ayrildi: birinci grup (protez eklem
enfeksiyonu) ve ikinci grup (stpheli ancak enfekte olmayan protez eklem
replasmani). Hastalarin son tanilari g6z éninde bulundurularak, bu calismada
kan kultdru sisesi (BCB) yontemi ile standart steril sivi kltlr yonteminin
sonuglari karsilastirnimistir.

Bulgular: Kan kultlru sisesinde kltdr yapildiginda, kiltur testinin duyarlilig
%28,09, 6zgulluigu %95,77 ve dogrulugu %58,13 olarak bulunmustur. Kati bir
ortamda kulttr yapildiginda, duyarliigi 910,11, 6zgulligi %100 ve dogrulugu
%50 olarak bulunmustur.

Sonug: Protez eklem enfeksiyonundan suphelenildiginde, BCB kullanimi
daha yuksek tani degerine sahip daha fazla bakteri izole etme glicline sahip
oldugundan standart steril sivi kultlr yontemine kiyasla tercih edilen, daha
guvenli bir yontemdir.

Anahtar Kelimeler: Bakteriyel tanimlama, kan kdltura siseleri, kulttr testi,
protez eklem enfeksiyonu, tanisal dogruluk
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INTRODUCTION

Bacterial isolation in musculoskeletal system infections
positively contributes to diagnosis and treatment direction.
The increase in the prevalence of prosthetic joint infection (PJI),
secondary to the increase in arthroplasty rates in recent years,
suggests that this issue will remain relevant.!

PJI after primary arthroplasty has been reported at a rate of 1.5-
2.5%. It is the most common cause of implant failure within the
first five years after knee arthroplasty.” In cases of suspected PJI,
a culture examination of synovial fluid is a routinely performed
standard practice. Flora contamination, low-virulence bacteria,
and uninterrupted antibiotherapy before joint aspiration can
lead to uncertainty in culture sampling results.5#

For PJI, the time of diagnosis affects the choice of treatment. It
is generally accepted that infections observed within the first
four weeks are called “early PJls," while infections observed
after the fourth week are called “late PJIs">% Apart from acute
cases, PJIs are usually treated with staged surgeries that require
implant removal. For this reason, it is important to reach a rapid
diagnosis in cases that are suspected during the early period of
infection.

Culture negativities are more common, especially in late-stage
and delayed PJls, due to the presence of a biofilm layer." These
negativities are usually caused by low-virulence bacteria.?
Late PJI may be caused by low-virulent skin flora (coagulase-
negative staphylococci, Propionibacterium species, and
coryneform bacteria).>* The long incubation time requirements
of bacteries in late-stage prosthetic infections may lead to
culture negativities and their presence in the normal skin flora
may lead to a misdiagnosis as contamination.®

The importance of the culture is not limited to diagnosis;
the culture and antibiogram are also important for guiding
antibiotic therapy after implant removal and for determining
the antibiotics in the spacer that will be applied into the joint
during debridement-implant removal surgery.

Sampling type (tissue sampling, tissue swab samples, synovial
fluid aspirate, implant sonication), incubation time, and
medium type (solid, semi-solid, liquid, blood culture bottle)
may affect the results of culture sampling.”'?

In the selection of media, the blood culture bottle (BCB) has
the advantages of being easily obtained in many centers
and of being able to offer a more objective evaluation of the
automated system. It has been established that cultivation in
a BCB contributes positively to non-blood sterile body fluid
sampling.l'3'4

Despite all technical innovations, different types of specimens,
long incubation periods, and enrichment methods, there are
still patients who are diagnosed with prosthetic infections
without reproduction in culture. This condition is defined as
culture-negative PJI.

Culture-negative PlIs have been reported at relatively high
rates, especially in late-stage PJls. For this reason, the need to
set out various criteria has emerged to define this group of

patients. The most well-known of these criteria was defined by
the Musculoskeletal Infection Society (MSIS) working group in
2011 and subsequently included in clinical practice.'™ These
criteria were redefined in 2018.1'

According to the 2011 MSIS criteria, the diagnosis of PJI can be
performed under three main titles (Table 1).

Table 1. 2011 Musculoskeletal Infection Society (MSIS) criteria'™!

Main Status of Final
Criteria Criteria meeting . A
Group criteria cleprest
The presence of sinus tract infections .
s associated with the prosthesis eEie 2
The same pathogen is detected in two .
% different samples eEile .
a) Increased erythrocyte sedimentation
rate (ESR) or C-Reactive Protein (CRP) in
serum;
b) Increased leukocyte count in synovial
fluid;
3 c) Increased neutrophil percentage in P:)efs:r;e PIl
: synovial fluid (PMN%); oW

d) Presence of purulence in the affected
joint;

e) Reproduction in a single culture;

f) More than five neutrophils appear per
area at 400 x magnification

When these criteria are evaluated, the diagnosis of PJI
can be made without culture positivity. Judging from the
modifications to the criteria in 2018, it can be observed that the
effectiveness of intraoperative findings increased and that the
diagnosis of PJI can still be made without culture positivity.®

This group of patients, who have to be diagnosed without
culture positivity, may benefit from different practices that will
contribute to pathogen isolation. Choosing culture methods
with higher sensitivity, specificity, and accuracy may positively
contribute to PJI diagnosis.

This study compares the results of standard sterile body fluid
culture and transplantation to a BCB by sampling synovial
fluid of patients suspected of having a PJI. Furthermore, this
study aimed to consider whether the patients' final diagnoses
were PJI while comparing the diagnostic efficiency of their
examinations.

The hypothesis of this study was the following: In the
preliminary diagnosis of PJI, sowing into a blood culture bottle
in synovial fluid sampling provides a greater number and
variety of bacterial isolation.

MATERIAL AND METHOD

Before to the start of the study, approval was obtained from the
institutional ethics committee with decision number 20-KAEK-
092. This retrospective study examined patients’ blood culture
samplings between January 2005 and May 2015.

Patients with suspicious findings for PJI (joint pain, warmth,
erythema, induration, oedema at the incision site, persistent
wound drainage, wound dehiscence, joint effusion and/or fever)
who had a sterile joint fluid culture performed from their synovial
fluid samples and who agreed to participate in the study were



Mete GEDIKBAS, Comparing two culture media technique for PJI

32

included in the study. Patients with oncological bone diseases
who had undergone a tumour resection prosthesis, patients
with a follow-up period of less than 2 years and those who had
lost follow-up, patients who were taking immunomodulating
drugs and patients who had taken antibiotics within the last
seven days were not included in the study.

The following data were evaluated: the presence of sinus tracts,
culture results, serum CRP and ESR values, synovial leukocyte
count, synovial leukocyte ratio, the presence of purulence
during surgery, and the neutrophil count per area at 400 times
magnification.

When we started our study, it was found that 946 blood culture
tests were performed at the Orthopaedics and Traumatology
Clinic. 728 samples that were performed for reasons other
than suspected PJI and did not contain synovial fluid samples
were excluded from the study in the first phase. 218 samples
collected with suspected PJI were analysed according to the
MSIS criteria described in 2011. 160 patients with sufficient
data in the hospital records who met the criteria were included
in the study.

All samples included in the study were taken under fluoroscopy
control in the operating room after appropriate sterilization
and draping.

The patients included in the study were divided into two
groups according to their MSIS criteria. Group | comprised
patients diagnosed with PJI, while Group Il comprised patients
suspected of having PJI but not infected. Group | patients
underwent two-stage revision arthroplasty, while Group Il
patients were treated conservatively and patients whose
symptoms did not improve underwent one-stage revision
arthroplasty.

A second study was performed based on the results of
bacteriological examinations of synovial fluid samples
collected with BCB and standard medium. Accordingly, the
sowing with BCB was analysed in two groups as group B and
the sowing with conventional medium in group C and the
growth results were recorded.

In Group B, samples were inoculated and incubated in Bactec
9240 (Becton Dickinson, USA) automated blood culture system
at 35°C for 7 days. Bottles that showed a positive signal were
subjected to Gram staining and subcultured on Blood agar
(Himedia, India) and Eosin Methylene-blue Lactose Sucrose
(EMB) agar (Himedia, India) plates and incubated in 35°C
for 24 hours. Identificatian of isolates were performed by
conventional methods and the automated VITEK2® system
(bioMerieux, France).

In Group C sample was subjected to Blood agar and EMB
agar plates and incubated in 35°C for 24 hours. Identificatian
of isolates were performed by conventional methods and the
automated VITEK2® system (bioMerieux, France).

The results of culture sampling were tested with diagnostic
parameters (sensitivity, specificity, positive predictive value
and negative predictive value, diagnostic accuracy). The day
bacteria isolation in positive cultures was also recorded.

Statistical Analysis

Each descriptor for the two groups of anchors is represented
as averagetstandard deviation. Averages were compared
using the independent sample t-test. The significance test of
the difference between the two means or one-way analysis
of variance (ANOVA) was used. P values less than 0.05 were
accepted as statistically significant. The diagnostic test
evaluation calculator was used to evaluate diagnostic tests. All
statistical analyses were performed using the software package
IBM SPSS Statistics 19 (SPSS Inc., an IBM Co., Somers, NY).

RESULTS

The analysis of the results of the culture samples taken from
the patients, the characteristics of the wound site and the
laboratory results from the hospital database showed that
89 (55.6%) patients were diagnosed with PJI and belonged to
group |, while 71 (44.4%) patients belonged to group Il

Group | included 60 knee arthroplasty cases and 29 hip
arthroplasty cases, while Group Il included 52 cases of knee
arthroplasty and 19 cases of hip arthroplasty. (p>0.05)

The average age of the patients in Group | was 67.58 (+ 7.16)
years and 64.91 (+ 9.74) years in Group Il. (p >0.05)

Four-eyed tables were prepared to examine whether patients
were diagnosed with PJI and to determine the culture results
(Table 2).

Table 2. Distribution of examination results according to final diagnosis

Positive Negative Total

Technique 1

Positive 25 3 28

Negative 64 68 132

Total 89 71 160
Technique 2

Positive 9 0 9

Negative 80 71 151

Total 89 71 160
Evaluation together

Positive 25 3 28

Negative 64 68 132

Total 89 71 160

Diagnostic test evaluation was performed according to
technique one, technique two, and the evaluation of both
techniques together. The sensitivity of technique B was 28.09%,
with a specificity of 95.77%, a positive likelihood ratio of 6.65,
a negative likelihood ratio of 0.75, a prevalence of 55.63, a
positive predictive value of 89.29%, and an accuracy of 58.13%.
The sensitivity of technique C was 10,11%, with a specificity of
100%, a positive likelihood ratio of 0, a negative likelihood ratio
of 0.9, a prevalence of 55.63%, a positive predictive value of
100%, and an accuracy of 50%. When evaluated together, the
diagnostic results of both tests were the same as when sowed
only in a blood culture bottle (Table 3).



33

Journal of Contemporary Medicine

Table 3. Diagnostic test results according to culture techniques

Statistics Result 95% Trust Interval
Technique 1
Sensitivity 28.09% 19.07% - 38.62%
Specificity 95.77% 88.14% - 99.12%
Positive Likelihood Rate 6.65 2.09-21.13
Negative Likelihood Rate 0.75 0.65-0.86
Prevalence 55.63% 47.57% - 63.47%
Positive Predictive Value 89.29% 72.39% - 96.36%
Negative Predictive Value 51.52% 48.05% - 54.97%
Accuracy 58.13% 50.08% - 65.87%
Technique 2
Sensitivity 10.11% 4.73%-18.33%
Specificity 100% 94.94% - 100%
Positive Likelihood Rate
Negative Likelihood Rate 0.9 0.84% - 0.96%
Prevalence 55.63% 47.57% - 63.47%
Positive Predictive Value 100%
Negative Predictive Value 47.02% 45.29% - 48.76%
Accuracy 50% 42% - 58%
Evaluation together
Sensitivity 28.09% 19.07% - 38.62%
Specificity 95.77% 88.14% - 99.12%
Positive Likelihood Rate 6.65 2.09-21.13
Negative Likelihood Rate 0.75 0.65 - 0.86
Prevalence 55.63% 47.57% - 63.47%
Positive Predictive Value 89.29% 72.39% - 96.36%
Negative Predictive Value 51.52% 48.05% - 54.97%
Accuracy 58.13% 50.08% - 65.87%

While the mean bacterial isolation day with technique B
was 3.72+1.59, it was calculated as 2.2+0.45 for technique C
(Table 4).

Table 4. Reproduction days with different techniques by species
Reproduction Day

Pathogen n Avg.£SD
Technique 1
Acinetobacter baumanni 1 5+.
Brucella spp. 3 60
E. coli 1 3+,
Enterococcus faecium 2 4.5%0.71
Salmonella species 1 S
Staphylococcus aureus 7 2.86+0.69
Staphylococcus capitis ssp urealyticus 1 4+,
Staphylococcus chromogenes 2 2.5+0.71
Staphylococcus epidermidis 5 2.6+0.89
Staphylococcus hominis 1 3+.
Staphylococcus warneri 1 8+.
Total 25 3.72+1.59
Technique 2
Acinetobacter baumanni 0 e
Brucella spp. 0 e
E. coli 1 2£.0
Enterococcus faecium 2 3.0
Salmonella species 0 TS
Staphylococcus aureus 4 2.25+0.5
Staphylococcus capitis ssp urealyticus 0 e,
Staphylococcus chromogenes 1 2+.0
Staphylococcus epidermidis 0 e
Staphylococcus hominis 0 e
Staphylococcus warneri 0 e
Total 8 2.2+0.45

In 13 different patients, seven different bacteria were produced
only in technique B, namely Acinetobacter baumannii, Brucella
ssp., Salmonella ssp., Staphylococcus capitis Ureolyticus ssp.,
Staphylococcus epidermidis, Staphylococcus hominis, and
Staphylococcus warneri (Table 5).

Table 5. Results of samples with reproduction only in the blood culture
bottle technique

Pathogen Reproductive positivity
Acinetobacter baumanni 1
Brucella spp

Salmonella species

Staphylococcus capitis ssp urealyticus
Staphylococcus epidermidis
Staphylococcus hominis
Staphylococcus warneri

Total 13

T T S V)

DISCUSSION

Looking at our results, we found that we diagnosed PJI in 89
patients as a result of cultures from aspiration of synovial fluid
performed when PJI was suspected. In the tests performed
with BCB, it was found that 13 patients grew bacteria that
could not be obtained in the cultures performed with
conventional media. Nowadays, the problem can be solved
with less morbidity by diagnosing joint surgery and prosthesis
infections, which increase in parallel, at an early stage and
performing interventions before a biofilm layer forms.

The classical method used for culture evaluation in sterile
body fluids other than blood is to sow different solid mediums
without enrichment. Concentration-enhancing methods such
as filtration or centrifugation can be used before planting.
0 If necessary, the need to check reproduction daily after
planting on standard media and to conduct a subculture
study represent additional burdens on the laboratory. For
this reason, systems that will reduce laboratory workload and
contribute to international standardization are frequently
needed.

A study by Von Essen has revealed that patients who
presented to the rheumatology clinic due to the synovial
effusion retrospectively analyzed the culture results and
that the cultivation made in the blood culture bottle yielded
a greater variety of culture positivity compared to the
solid medium and swab cultures.'” Although this patient
population, which was referred to the rheumatology clinic
without PJI, is different from that evaluated in our study,
sensitivity of cultivation to the BCB medium was also higher.

Cetin et al. have compared the evaluation of sterile body fluids
with conventional culture cultivation and blood culture bottle
systems and pointed out that blood culture bottle systems
are faster and more diverse, emphasizing that bacteria such
as Brucella and Streptococcus pneumoniae only grow in BCB
systems.'® Similarly, in this study, Staphylococcus warneri,
Staphylococcus capitis, Ureolyticus ssp., Staphylococcus



Mete GEDIKBAS, Comparing two culture media technique for PJI

34

epidermidis, Staphylococcus hominis, Brucella ssp. and
Salmonella ssp. were only produced in the blood culture
bottle, suggesting that this technique has higher pathogen
sensitivity when comparing sterile fluid culture technique.

Birgisson et al. have reported that in case series consisting
of five pediatric patients with septic arthritis, osteomyelitis
and sepsis, Kingella kingea isolation was only successful via
cultivation in the blood culture bottle." Similarly, Yagupsky et
al. have reported a high frequency of Kingella kingea infection
obtained only by the blood culture system in the synovial
fluid analysis.?® Many bacteria did not reproduce in standard
sterile body fluid culture procedure but concominant blood
culture bottle procedure results were positive. The fact that
Staphylococcus epidermidis, which is frequently isolated in
PJI, was detected only in the cultivation of the BCB in five
different patients suggests that direct cultivation alone can
be misleading.?'?

In this study, the presence of Brucella spp. and Staphilococcus
epidermidis were only detected using the BCB technique
which suggests that this technique is more preferable for PJI
diagnosis. In 13 different patients, seven different bacteria
were produced only in the BCB technique suggesting that the
contribution of the standard sterile fluid culture assessment
technique is limited in the diagnosis of PJI.

Therefore, the results of this study suggest that BCB usage is
beneficial in diagnosing PJI. Similar to this finding, BCB usage
was found to be favorable in the sampling of pleural fluid23
and synovial fluid.1242*

With the exceptions of the positive predictive value and the
negative likelihood values, all diagnostic tests of standard
sterile fluid culture assessment have found lower than the
BCB technique. The low pathogen diversity of standard sterile
fluid method suggests that this technique’s contribution to
diagnosing PJl is limited.

The main limitation of this study was the retrospective design
of the criteria assessment for patients suspected of having PJI.
Considering that the patients with synovial sampling were
clinically observed for at least two years, the authors of this
study concluded that this limitation did not adversely affect
the study's results.

CONCLUSION

In the case of suspected PJI, BCB usage is a preferable and
safe method that has the power to isolate more bacteria
with higher diagnostic value and a greater variety of
microorganisms.

Increasing rates of PJI suggest that diagnostic accuracy
will become more important issue. Improvement of
microbiological identification contributes both diagnosis and
treatment of PJI.

Microbiological identification studies performed using only
sterile fluid technique may lead to limitations in the diagnosis
of PJI.
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Abstract

Aim: Ultrasonography (USG) has become a critical tool in
anesthesiology, enhancing the safety and efficacy of nerve blocks,
vascular interventions, and perioperative procedures. This study
aims to perform a bibliometric analysis of the most cited articles
on USG use in anesthesiology to identify trends and impactful
research.

Material and Method: A bibliometric, descriptive, and analytical
study was conducted using the Scopus database. The search terms
“ultrasonography and anesthesiology” yielded 704 articles. After
excluding reviews, letters, editorials, notes, conference papers,
book chapters, and retracted papers, 337 original research articles
remained. These were ranked by citation count and analyzed.
Data collected included the first author, publication year, article
title, journal title, main subject, academic specialization of the first
author, institution, country of origin, and citation information. The
median number of citations per year and journal impact factors
were calculated.

Results: The median number of citations for the 100 most cited
articles was 18. The most cited article, authored by Ramsing D.,
received 91 citations. Anesthesiologists authored 78% of these
top-cited articles. The primary focus areas included peripheral
nerve blocks, central nerve blocks, and catheterization. The median
number of citations per year was 2.85.

Conclusion: The increasing use of USG in anesthesiology is
reflected in the high citation rates of related studies, most of which
were published in reputable journals. This trend underscores the
importance of USG in enhancing clinical practice and the influence
of robust financial and technical support on research impact.

Keywords: Anesthesiology, ultrasonography, nerve blocks,
bibliometric analysis, citation analysis

Oz

Amacg: Ultrasonografi (USG); anesteziyolojide sinir bloklari, vaskdler
girisimler ve perioperatif islemlerin glvenligi ve etkinligini arttiran
onemli bir ara¢ halini almistir. Bu calisma, anesteziyolojide USG
kullanimina iliskin en ¢ok alinti yapilan makalelerin bibliyometrik
analizinin yapilmasi amaglanmistir.

Gere¢ ve Yontem: Scopus veri tabani kullanilarak bibliyometrik,
tanimlayici ve analitik bir calisma yapildi. "Ultrasonografi  ve
anesteziyoloji" arama terimleri icin, 704 makale listelendi. incelemeler,
mektuplar, basyazilar, notlar, konferans makaleleri, kitap boltimleri
ve geri ¢ekilmis makaleler dislandiginda geriye 337 orijinal arastirma
makalesi kaldi. Bunlar alinti sayisina gore siralanarak, analiz edildi.
Toplanan veriler arasinda ilk yazar, yayin yili, makale bashg, dergi
bashdl, ana konu, ilk yazarin akademik uzmanhgi, kurumu, mense
Ulkesi ve atif bilgileri yer almaktadir. Ayrica, yillik ortalama atif sayisi ve
dergi etki faktorleri de hesaplandi.

Bulgular: En cok atif alan 100 makalenin ortanca atif sayisi 18 oldu.
En cok atif alan Ramsing D!nin makalesi ise 91 atif almisti. En cok
alinti yapilan makalelerin %78'inin, anestezistler tarafindan yazildig
saptandi. Bu makalelerin primer olarak periferik sinir bloklari, merkezi
sinir bloklari ve kateterizasyon konularina odaklandigi saptandi. Ayrica,
yillik ortalama atif sayisinin da 2,85 oldugu gorald.

Sonug: Anesteziyolojide USG kullanimdaki artig, saygin dergilerde
yayinlanmis olan ilgili calismalarin yiksek atif oranlarina da
yansimaktadir. Bu trend, USG'nin klinik uygulamalari gelistirmedeki
onemini vurgulamaktadir. Ve ayrica, gl¢li mali ve teknik destegin
arastirmalarini Gzerindeki etkisini de géstermektedir.

Anahtar Kelimeler: Anesteziyoloji, ultrasonografi, sinir bloklari,
bibliometrik analiz, atif analizi
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INTRODUCTION

Innovative technologies in recent years have caused
significant advances in the field of health care, as in many
other fields. Especially, imaging methods have enabled
interventional procedures to be performed more safely and
effectively with lesser complications.” Ultrasonographic
imaging methods are used in many areas of medicine. The use
of ultrasonography (USG) in anesthesiology and reanimation
has also increased in recent years. High-resolution real-time
imaging of anatomical structures with USG, especially before
interventional invasive procedures, ensures successful and
rapid completion of nerve blocks, vascular interventions, and
perioperative procedures performed in anesthesiology.>* In
parallel with the widespread use of USG in anesthesiology,
the number of publications in this field has also increased.
Bibliometric analyses provide guidance to academicians
about the content and quality of publications on a particular
subject.™ In this context, this bibliometric analysis was
conducted to identify the top 100 articles with the highest
number of citations on the use of USG in anesthesiology and
describe the characteristics of these articles.

MATERIAL AND METHOD

This study was designed as a bibliometric, descriptive, and
analytical analysis. The study material consisted of 704 articles
obtained as a result of the search conducted in the Scopus
citation database using the keywords “ultrasonography and
anesthesiology” on January 1%, 2023.

Scopus Database

Key words: Anesthesiology and Ultrasonography

l

Total Article n= 704

l

(1 January 2013-1 January 2022)

n=482 Article
Exclusion

Review n=69
Letter n=35
Editorial n=19
Note n=13
Conferenc Paper n=7

Book Chapter n=1

Retracted n=1
Original Article n=337

Figure 1. Flow Chart

482 articles were published between 2013 and 2022.5! While
articles focusing on the use of USG in anesthesiology were
included in the study, publications such as reviews, letters,
editorials, notes, conference papers, book chapters, and
retracted papers were excluded from the study (Figure 1). The
remaining 337 original research articles were listed in Table 1.
And, all articles were reviewed in detail by an anesthesiologist.
For each article, descriptive data such as the first author,
publication year and title of the article, the title, main subject,
genre and publication language of the journal in which the
article was published, the academic specialization of the first
author of the article and the institution where he/she was
working at the time of submission of the article, country of
origin of the article and citation information were obtained
from the Scopus database and recorded. The median number
of citations received by the article per year was calculated
with using the formula below:

Median number of citations per year=total number of
citations/[2023-year of publication])

The impact factors (IF) of the journals where the articles were
published were viewed on the official websites of the journals.
The articles were classified according to the academic
specializations of their first authors, i.e, [1] Anesthesiology
and Reanimation, [2] Biomedical Engineering, [3] Electrical
and Computer Engineering, [4] Emergency Medicine, [5]
Surgery and [6] Others, as well as their country of origin.

The research data evaluated online and collected on data
forms were expressed using descriptive statistics such as
median [interquartile range (IQR), 25"-75" percentile] and
frequency (n) and percentage (%) values. Bar and pie charts
were used to represent the data graphically.

RESULTS

Of the 337 original research articles on the use of USG in
anesthesiology reviewed within the scope of the research,
top 100 articles with the highest number of citations were
listed in descending order for citations (Table 1). The median
number of citations per year of the all articles was 18 (14-
27.75). While the article by Ramsing D.®! was the most cited
article with 91 citations in the list, the article by Woodland
DC.”" was the least cited (Table 1). Among the all study
articles, Frykholm P!s article,® the most recently published
article, which was published in 2022, received 17 citations.
The number of first authors with two articles on the list was
7. These authors are Batker M, Lufting J, Mariano E, Ramsing
D, Tran D, Woodworth G.E, and Yu S.[6%% Thus, the 100 most
cited articles were authored by 93 first authors. Ramsing D.
stood out in that two articles, of which he was the first author,
were included in the 100 most cited articles, and one of these
articles was the most cited article in the list. Two of the 100
most cited articles were published in French, one in German,
and the others in English.
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Table 1.The most-cited 100 manuscript on ultrasound in anesthesiology between 2012 and 2023 years
Total

Rank First Author Citations Title Journal Year
5 Impact assessment of perioperative point-of-care ultrasound training on 5
1 Ramsingh D 91 anesthesiology residents Anesthesiology 2015
Magnetic resonance imaging analysis of the spread of local anesthetic solution after g
% bl o ultrasound-guided lateral thoracic paravertebral blockade: A volunteer study Anesthesiology AUl
3 Mahmood F 77 Perioperative ultrasound training in anesthesiology: A call to action Anesth Analg 2016
Real-time detection of gastric insufflation related to facemask pressure-controlled
4 Bouvet L 71 ventilation using ultrasonography of the antrum and epigastric auscultation in Anesthesiology 2014
nonparalyzed patients
. Successful emergency pain control for posterior rib fractures with ultrasound-guided
5 Luftig J 68 erector spinae plane block Am J Emerg Med 2018
Ultrasound-guided radial arterial cannulation: Long axis/in-plane versus short axis/ : ;
6 Berk D 65 out-of-plane approaches? J Clin Monit Comput 2013
; Ultrasound-guided transversus abdominis plane block in children: A randomised ;
7 Sahin L 54 comparison with wound infiltration Eur J Anaesthesiol 2013
) Transcranial Functional Ultrasound Imaging in Freely Moving Awake Mice and .
s Uiz 2 2 Anesthetized Young Rats without Contrast Agent Ultrasound Med Biol 2017
Accuracy of identifying the cricothyroid membrane by anesthesia trainees and staff in
9 Lamb A 51 A e Ao Can J Anesth 2015
10 Yus 45 k;lj:cwﬁiireultrasound Image Feature Extraction and Classification with Support Vector Ultrasound Med Biol 2015
Andruszkiewicz Effectiveness and validity of sonographic upper airway evaluation to predict difficult
11 P 41 laryngoscopy J Ultrasound Med 2016
12 Sultan S 41 Simulators for training in ultrasound guided procedures Med Ultrasonography 2013
8 A randomized comparison of proximal and distal ultrasound-guided adductor canal
Iz MEETD e catheter insertion sites for knee arthroplasty JiUitrasound Med Al
Real-time ultrasound-guided spinal anesthesia using the SonixGPS needle tracking
14 Wong S 34 system: A case report Can J Anesth 2013
Usefulness of Parasternal Intercostal Muscle Ultrasound during Weaning from :
15 Dres M 34 Mechanical Ventilation Anesthesiology 2020
g Comparison of the didactic lecture with the simulation/model approach for the .
I AT LR = teaching of a novel perioperative ultrasound curriculum to anesthesiology residents A s Al
. Real-Time Automatic Artery Segmentation, Reconstruction and Registration for .
[ Smistad E s Ultrasound-Guided Regional Anaesthesia of the Femoral Nerve IEEE Trans Med Imaging 2016
Routine pre-operative focused ultrasonography by anesthesiologists in patients Acta Anaesthesiol
1% Batker M E undergoing urgent surgical procedures Scand Al
19  Zimmerman)J 31 The Nuts and Bolts of Performing Focused Cardiovascular Ultrasound (FoCUS) Anesth Analg 2017
20 Tran D 31 glrérgﬁgyr/‘l’gilure of thoracic epidural analgesia in training centers: The invisible Reg Anesth Pain Med 2016
Ultrasound guidance versus direct palpation for radial artery catheterization by expert
= Pl = operators: a randomized trial among Canadian cardiac anesthesiologists Can J Anesth. s
a Needle echogenicity in sonographically guided regional anesthesia blinded
22 SviggumiH =i comparison of 4 enhanced needles and validation of visual criteria for evaluation J Ultrasound Med 2013
23 Yu X 30 Performapce of Lung Ultrasound in Detecting Peri-Operative Atelectasis after General Ultrasound Med Biol 2016
Anesthesia
Analgesic effect of the bi-level injection erector spinae plane block after breast :
2 Aksu C 22 surgery: A randomized controlled trial geoe e
Monitoring of cerebral blood flow autoregulation in adults undergoing sevoflurane - .
e Goeitel N e anesthesia: a prospective cohort study of two age groups Lielin it CepE - 2008
26 Pesteie M 27 Automatic Localization of the Needle Target for Ultrasound-Guided Epidural Injections IEEE Trans Med Imaging 2018
Impact of a focused transthoracic echocardiography training course for rescue ) CaieTailhame Vase
27 Diaz gomez J 27 applications among anesthesiology and critical care medicine practitioners: A i 2015
prospective study
28 Kessler J 27 Ultrasound-guided regional anesthesia: Learning with an optimized cadaver model Surg Radiol Anat 2014
Efficacy of computer-based video and simulation in ultrasound-guided regional .
29  Woodworth G 26 anesthesia training J Clin Anesth 2014
A comparison of noninvasive bioreactance with oesophageal Doppler estimation of .
= ey U = stroke volume during open abdominal surgery: An observational study el e A
] A randomized comparison of longand short-axis imaging for in-plane ultrasound-
ol MEETD 28 guided femoral perineural catheter insertion JiUitrasound Med il
32 Dobson G 25 Guidelines to the Practice of Anesthesia - Revised Edition 2017 Can J Anaesth 2017
. Physical properties and functional alignment of soft-embalmed Thiel human cadaver
e A G5 2 when used as a simulator for ultrasound-guided regional anaesthesia Bl Anaesth Al
Ultrasound-guided transversus abdominis plane block (US-TAPb) for robot-assisted
34 Dal Moro F 24 radical prostatectomy: a novel four-point technique results of a prospective, JRob Surg 2019

randomized study
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Table 1.The most-cited 100 manuscript on ultrasound in anesthesiology between 2012 and 2023 years (Cont...)
Total

Rank First Author Citations Title Journal Year
Preliminary Experience Using Eye-Tracking Technology to Differentiate Novice and
— EorgLe 2 Expert Image Interpretation for Ultrasound-Guided Regional Anesthesia J Ultrasound Med e
Simulation-based training program with deliberate practice for ultrasound-guided Acta Anaesthesiol
o Comvetioik 2 jugular central venous catheter placement Scand Al
Ultrasound evaluation of the radial artery for arterial catheterization in healthy . .
37 Lee D 24 anesthetized patients J Clin Monit Comput 2016
Development and evaluation of a simulation-based curriculum for ultrasound-guided
E Mctravdh e central venous catheterization CaniJ Emerg|ied 2l
39 McVicar J 2 Elyc;\{éc:] performance of ultrasound-guided needling skills: Effect of a needle guidance Reg Anesth Pain Med 2015
g A Comparison of Web-Based with Traditional Classroom-Based Training of Lung
U Edrich T 2z Ultrasound for the Exclusion of Pneumothorax Anesth Analg i
7 Feasibility of eye-tracking technology to quantify expertise in ultrasound-guided
41 Harrison T 22 regional anesthesia J Anesth 2016
2 ) 2 ﬁ)rlélirt‘i(\)/:’;(ro study to evaluate the utility of the "air test" to infer perineural catheter tip J Ultrasound Med 2013
Implementing point-of-care ultrasonography of the heart and lungs in an anesthesia Acta Anaesthesiol
43 Batker M 21 department " 2017
A virtual reality simulation model of spinal ultrasound: Role in teaching spinal .
44 Ramlogan R 20 sonoanatomy Reg Anesth Pain Med 2017
Comparison of the effects of ultrasound-guided erector spinae plane block and
45 Wang Q 19 wound infiltration on perioperative opioid consumption and postoperative pain in J Coll Phys Surg Pak 2019
thoracotomy,
46 Tran D 19 Beyond Ultrasound Guidance for Regional Anesthesiology Reg Anesth Pain Med 2017
47 Defosse J 19 A Germany-wide survey on anaesthesia in thoracic surgery Anaesthesist 2014
A valid and reliable assessment tool for remote simulation-based ultrasound-guided .
48 Laurent DA 19 regional anesthesia Reg Anesth Pain Med 2014
Effect of beam steering on the visibility of echogenic and non-echogenic needles: a
49 Uppal V 18 laboratory study Can J Anesth 2017
Gopalasingam Ultrasound-guided radial artery catheterisation increases the success rate among
. N = anaesthesiology residents: A randomised study JVascAccess Al
Application of the continual reassessment method to dose-finding studies in regional
51 Kant A 18 anesthesia: An estimate of the ED95 dose for 0.5% bupivacaine for ultrasound-guided Anesthesiology 2013
supraclavicular block,2013,
An augmented reality system for epidural anesthesia (AREA): Prepuncture .
52 Ashab H 18 i Ao g S Anesthesiology 2013
Pre-operative fasting in children: A guideline from the European Society of .
53 Frykholm P 17 Anaesthesiology and Intensive Care IEEE Trans Biomed Eng 2022
Point-of-care ultrasonography in Canadian anesthesiology residency programs: a .
= el 17 national survey of program directors syl ez 24
55 Euilany 17 Sur:’g:rgerators experience of ultrasound guided lumbar plexus block for paediatric hip JClin Monit Comput 2017
; Determining the Learning Curve for Acquiring Core Sonographic Skills for Ultrasound- .
56  Barrington M 17 Guided Axillary Brachial Plexus Block Reg Anesth Pain Med 2016
Comparative-effectiveness of simulation-based deliberate practice versus self-guided
57 Udani AD 17 practice on resident anesthesiologists' acquisition of ultrasound-guided regional Reg Anesth Pain Med 2016
anesthesia skills
Ropivacaine 0.375% vs. 0.75% with prilocaine for intermediate cervical plexus block -
2 Kokofer A Uz for carotid endarterectomy: A randomised trial Eur J Anaesthesiol il
S Comparison between transthoracic lung ultrasound and a clinical method in Rev Esp Anestesiol
S U7 confirming the position of double-lumen tube in thoracic anaesthesia. A pilot study Reanim LIS
Comparison of an ultrasound-guided technique versus a landmark-guided technique . .
e el 14 for internal jugular vein cannulation e
Automatic Identification of Needle Insertion Site in Epidural Anesthesia with a .
61 YuS 17 Cascading Classifier Ultrasound Med Biol 2014
. Nerve localization for peripheral regional anesthesia. Recommendations of the .
c SRy 17 German Society of Anaesthesiology and Intensive Care Medicine AlEEs 2
63 Barbe N 17 Locating the cricothyroid membrane in learning phase: Value of ultrasonography? Ann Fr Anesth Reanim 2014
. Comparison of the development of performance skills in ultrasound-guided regional n
e Hwy 1 anesthesia simulations with different phantom models il szl e A
65 Whittaker S 17 An ultrasound needle insertion guide in a porcine phantom model Anaesthesia 2013
Cardiac and lung point-of-care ultrasound in pediatric anesthesia and critical care .
i Adler AC I medicine: Uses, pitfalls, and future directions to optimize pediatric care Paediatr Anaesth 22
A randomised trial to compare the increase in intracranial pressure as correlated with
67 Sujata N 15 the optic nerve sheath diameter during propofol versus sevoflurane-maintained JRob Surg 2019

anesthesia in robot-assisted laparoscopic pelvic surgery
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Table 1.The most-cited 100 manuscript on ultrasound in anesthesiology between 2012 and 2023 years (Cont...)

. Total .
Rank First Author Citations Title Journal Year
Lo Determining the amount of training needed for competency of anesthesia trainees in .
e Oliveira KF B ultrasonographic identification of the cricothyroid membrane BMC Anesthesiol 20
. Can intracranial pressure be measured non-invasively bedside using a two-depth . .
69 Koskinen L 15 Doppler-technique? J Clin Monit Comput 2017
. Evaluation of a standardized program for training practicing anesthesiologists in .
o il 21 B e ultrasound-guided regional anesthesia skills Anesth Pain Med =
71 Rafii-Tari H 15 Panorama Ultrasound for Navigation and Guidance of Epidural Anesthesia J Ultrasound Med 2015
Improving Needle Visualization by Novice Residents During an In-Plane Ultrasound
72 Gupta RK = Nerve Block Simulation Using an In-Plane Multiangle Needle Guide JlUltrasound Med il
n Respiratory variation in peak aortic velocity accurately predicts fluid responsiveness in n
78 MorparialkG [ children undergoing neurosurgery under general anesthesia FainiMed 2
A Three-Dimensional Ultrasound-Guided Real-Time Midline Epidural Needle Placement - 8
7 BeigilR I with Epiguide: A Prospective Feasibility Study JClinMonit Comput 2017
Mohammadi, Usefulness of ultrasound view of larynx in pre-anesthetic airway assessment: A .
7 SS [ comparison with Cormack-Lehane classification during direct laryngoscopy Ultrasound Med Biol 2016
76  Gurnaney HG 14 Anesthetic management of the first pediatric bilateral hand transplant Can J Anesth 2016
Evaluation of a simplified augmented reality device for ultrasound-guided vascular .
77 JeonY 14 access in a vascular phantom J Clin Anesth 2014
Ultrasound-guided tranversus abdominis plane block for herniorrhaphy in children: .
v Sola C 15 What is the optimal dose of levobupivacaine? Eur J Anaesthesiol e
: Practice of ultrasound-guided palpation of neck landmarks improves accuracy of
e el B external palpation of the cricothyroid membrane Anesth Analg =
Preprocedural ultrasound assessment does not improve trainee performance of spinal .
<L Turkstra TP B anesthesia for obstetrical patients: a randomized controlled trial J Clin Anesth 2y
Ultrasound-guided needle technique accuracy prospective comparison of passive .
e el A0 12 magnetic tracking versus unassisted echogenic needle localization iter Amedn e 200
Evaluation of the Head-Mounted Display for Ultrasound-Guided Peripheral Nerve .
2 Przkora R L Blocks in Simulated Regional Anesthesia Pain Med 2uils
- Evaluating the learning curve for the transversus abdominal plane block: a
2 Vial F L prospective observational study Can J Anesth =s
84 Miyashita T 13 FaceTime for teaching ultrasound-guided anesthetic procedures in remote place J Clin Monit Comput 2014
HR Differences in tip visibility and nerve block parameters between two echogenic
& A = needles during a simulation study with inexperienced anesthesia trainees st Al
Canadian recommendations for training and performance in basic perioperative
86 Meineri M 12 point-of-care ultrasound: recommendations from a consensus of Canadian Can J Anesth 2021
anesthesiology academic centres
Incorporating Perioperative Point-of-Care Ultrasound as Part of the Anesthesia J Cardiothorac Vasc
& SandersJA 12 Residency Curriculum Anesth 22
88 Sappenfield JW 12 \S/iléulflgigﬁlon improves supraclavicular access to the subclavian vein in a mixed reality Anesth Analg 2018
. Adaptive median binary patterns for fully automatic nerves tracking in ultrasound Comput Methods
= Alkhatib M 12 images Programs Biomed A
. Ultrasound-guided retroclavicular approach infraclavicular brachial plexus block for
2 Luftig J L2 upper extremity emergency procedures A E e e AN/
Modelling and characterisation of a ultrasound-actuated needle for improved visibility g
2N L 12 in ultrasound-guided regional anaesthesia and tissue biopsy Ultrasonics Al
92  DeshpandeR 12 Training the anesthesiologist in point-of-care ultrasound Int. Anesthesiol Clin 2016
Development and Validation of an Assessment of Regional Anesthesia Ultrasound .
93  Woodworth GE 12 Interpretation Skills Anesth. Pain Med 2015
Ultrasound-guided ilioinguinal and iliohypogastric nerve block, a comparison with .
. ezl 12 the conventional technique: An observational study SEEN L A A
o5 Min JY 12 IUItrasonographlc assessment of optic nerve sheath diameter during pediatric Uliimsauing s Eitel 2015
aparoscopy
Vanderwielen Teaching sonoanatomy to anesthesia faculty and residents: Utility of hands-on gel ;
=0 BA Iz phantom and instructional video training models el et A
- The use of an online three-dimensional model improves performance in ultrasound
e e 1z scanning of the spine: A randomized trial Can J Anesth 2l
08 i) 1 “Full Stomach” Despite the Wait: Point-of-care Gastric Ultrasound at the Time of Academic Emergency 2019
Procedural Sedation in the Pediatric Emergency Department Medicine,
99 Petrisor C 1 Preoperative difficult airway prediction using suprahyoid and infrahyoid Medical 2019
ultrasonography derived measurements in anesthesiology Ultrasonography
100 Woodland DC 1 Routine chest X-ray is unnecessary after ultrasound-guided central venous line Journal of Critical Care 2018

placement in the operating room
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Figure 2. Publications and the cites over time

As expected, the number of articles and total citations in
previous years were found to quite high. A fluctuating trend
in the number of articles and total citations are also apparent
in the last 10 years.

Number of papers
.
8

Figure 3. Evaluation of all study articles for topics

All study articles most frequently addressed the use of
USG for peripheral nerve blocks, followed by central nerve
blocks, catheterization, perioperative evaluation, and airway
procedures (Figure 3). The median number of citations per
year of all study articles was 2.85 (2-4.1).

The academic specialization of the first authors of 78% of the
top 100 articles was anesthesiology and reanimation. In the
78 studies conducted by anesthesiology and reanimation
specialists among the top 100 articles on the use of USG in
anesthesiology, the most commonly addressed main topic
was the use of USG for peripheral nerve blocks (n=31). On
the other hand, in the six studies conducted by electrical and
computer engineering experts among the top 100 articles
on the use of USG in anesthesiology, the most commonly
addressed main topic was the use of USG for central nerve
blocks (n=5).

Figure 4. Country graph of the most cited articles

Additionally, it was determined that the 100 most cited articles
were written from 23 different countries. It was seen that
studies on these topics were mostly carried out in America
(USA), followed by Canada, France, Turkey and United Kingdom
(UK), respectively (Figure 4).

It was determined that 7 of the articles in the top 10, according
to the total number of citations, also ranked among the top
10 articles in terms of the number of citations received per
year (Table 2). The most commonly addressed main topic
in the ten most cited articles per year in the field of USG and
anesthesiology was the use of USG for peripheral nerve blocks
(n=3), followed by the use of USG for perioperative training
(n=2), preoperative fasting (n=1), gastric insufflation (n=1),
arterial catheterization (n=1), transcranial function (n=1), and
weaning from mechanical ventilation (n=1). It was noteworthy
that Turkey was the country of origin of two of the top 10
articles with the highest number of citations per year (Table 2).

Among the top 10 journals with more than three of the 100
most cited articles on the use of USG in anesthesiology, it
was determined that the first three journals with the highest
2021 CiteScores (10.4, 9.3, and 8.5, respectively) were Q1 and
Q2 journals. Additionally, the IFs of these first three journals
were 8.986, 6.627, and 5.564, respectively (Table 3). It was also
determined that the number of publications in these quality
journals with high CiteScores and IFs was lower than in other
journals.

DISCUSSION

Bibliometric studies guide academicians who have just started
their academic careers to areas where they can do research.”!
Before this study, there was a lack of comprehensive analysis
on the most influential research in the use of ultrasonography
(USG) in main anesthesiology. This bibliometric study fills that
gap by identifying and analyzing the most cited articles on
this topic. Our study featured 704 articles obtained as a result
of the search conducted in the Scopus citation database
using the keywords “ultrasonography and anesthesiology”.
More than half of these articles (h=482) were conducted in
the last decade, that is, between 2013 and 2022. Among the
all study articles on the use of USG in anesthesiology, the total
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number of citations of the most cited article was 91, while the
total number of citations of the least cited article was 11. The
study’s findings indicated that acedemicians consider the use
of USG in anesthesiology interesting.

The most commonly addressed main topic in the top
100 articles in USG and anesthesiology was the use of
USG for peripheral nerve blocks, followed by the use of
USG for invasive procedures such as central nerve blocks,
catheterization, and airway procedures.

It is noteworthy that adress in that particular study were
mostly based on simulation studies. It is thought that this
outcome is especially an increase parallel to the development
in technology and artificial intelligence.'®'” Since articles with
older publication dates generally have higher total citation
numbers, we also examined the median number of citations
per year. Notably, 7 of the articles in the top 10 according to the
total number of citations also ranked among the top 10 articles
according to the number of citations received by year. In sum,
well-designed prospective studies always attract the attention
of academicians in the medical community, and the authors of

such studies receive the value they deserve in world literature
through the citations made to their studie.’®%101819

USG, a non-invasive imaging method, has recently become very
popular among clinicians. In anesthesiology and reanimation
departments where invasive procedures are frequently
performed, using USG before surgical procedures increases
the physician's success and reduces the complication rate.!" It
was determined that anesthesiologists authored 78% of the
top 100 articles with the highest number of citations and that
they most commonly addressed the use of USG for peripheral
nerve blocks.?*?"" Notably, the physicians performing USG in
the studies were not radiologists. USG imaging techniques,
which were generally used only by radiologists in the past, are
now widely used by anesthesiologists and other physicians.
Physicians working in the fields of “anesthesiology and pain
medicine” and “critical care and intensive care medicine” are
especially expected to use USG when performing interventional
procedures. For this reason, USG training should be given to all
physicians working in anesthesiology and reanimation in our
country, especially during their residency.

Table 2. The analysis of top 10 manuscript for citations per year

Citations  Total Rank in the top First

per year citations 100 articles Author fen Journal Tite
IEEE Trans Pre-operative fasting in children: A guideline from the European
L L = rtdualm s 212 Biomed Eng  Society of Anaesthesiology and Intensive Care
; AmJEmerg  Successful emergency pain control for posterior rib fractures with
(L 2 . Luftig J 2 Med ultrasound-guided erector spinae plane block
: : Impact assessment of perioperative point-of-care ultrasound training
11.38 91 1 RamsinghD 2015  Anesthesiology on anesthesiology residents
g Usefulness of Parasternal Intercostal Muscle Ultrasound during
Il = = bliz ol 2020 Anesthesiology Weaning from Mechanical Ventilation
11 77 3 Mahmood F 2016 Anesth Analg  Perioperative ultrasound training in anesthesiology: A call to action
85 51 3 e 2017 Ultrasound Med Transcranial Functional Ultrasound Imaging in Freely Moving Awake
: Biol Mice and Anesthetized Young Rats without Contrast Agent
Magnetic resonance imaging analysis of the spread of local anesthetic
83 83 2 MarhoferD 2013  Anesthesiology solution after ultrasound-guided lateral thoracic paravertebral
blockade: A volunteer study
Real-time detection of gastric insufflation related to facemask pressure-
7.89 71 4 Bouvet L 2014  Anesthesiology controlled ventilation using ultrasonography of the antrum and
epigastric auscultation in nonparalyzed patients
g Analgesic effect of the bi-level injection erector spinae plane block
= 2 24 Aksu C 20 bl after breast surgery: A randomized controlled trial
JClin Monit  Ultrasound-guided radial arterial cannulation: Long axis/in-plane
e & g Berll el Comput versus short axis/out-of-plane approaches?

Number of Cite Score IF

Rank Journal Title Manuscipt 2021 Category/Quartile/Indexing
1 Canadian Journal of Anaesthesia 9 7.6 6.713 ANESTHESIOLOGY - SCIE(QT1)
2 Journal of Clinical Monitoring and Computing 8 37 1.977 ANESTHESIOLOGY - SCIE(Q4)
E Journal of Ultrasound in Medicine ‘ Bz 2 é/icD)IUOSI:gCGSY,-l%ILCJICEI(_%i)R MEDICINE & MEDICAL IMAGING - SCIE(Q3)
4 Regional Anesthesia and Pain Medicine 8 8.5 5.564 ANESTHESIOLOGY - SCIE(Q2)
E e i ize v e Eio €237 J gE KR /F?/ES%SI_T(IDCGSY,_I?MCJICEI(.%A)R MEDICINE & MEDICAL IMAGING - SCIE(Q2)
6 Anesthesiology 6 104 8.986 ANESTHESIOLOGY - SCIE(QT1)
7 European Journal of Anaesthesiology 5 5.5 4,183 ANESTHESIOLOGY - SCIE(Q2)
8 Anesthesia and Analgesia 5 9.3 6.627 ANESTHESIOLOGY - SCIE(Q1)
9 Journal of Clinical Anesthesia 5 6.7 9.375 ANESTHESIOLOGY - SCIE(Q1)
10 Acta Anaesthesiologica Scandinavica 3 34 2.274 ANESTHESIOLOGY - SCIE(Q4)
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The high number of citations made to an article is generally
related to the proper planning and reliability of the study.
Robust design of studies requires both sufficient financial
budget and technical structure support. We determined
that the top five countries where the top 100 articles
with the highest number of citations on the use of USG
in anesthesiology were conducted are economically
developed and developing countries. It is gratifying that
Turkey ranks fourth among these five countries. The results
reveal that the majority of impactful research is authored
by anesthesiologists and published in high-impact journals
from developed countries. This emphasizes the importance of
financial and technological support in producing high-quality
studies.

Notably, 80% of the top 10 journals with more than three of
the top 100 articles on the use of USG in anesthesiology were
Q1 and Q2 journals and generally had a high IF. Researchers
select the journals to publish their articles while designing
their studies and during the manuscript's writing according
to the journals' reliability and IF. Considering how difficult and
laborious it is to publish articles in high-quality journals, there
is no doubt that there is more trust in articles published in
such journals.

The Web of Science (WOS) database provides only citations of
its own journals. Additionally, the citations are detected late,
approximately 1 year later. However, the Scopus database
is broder as it includes open access and peer-reviewed
journals. It provides wider access to readers. For this reason,
this study relied solely on the Scopus database, which
may have led to the exclusion of relevant articles indexed
elsewhere. Citation counts can vary between databases, and
this limitation might affect the comprehensiveness of the
analysis. Additionally, while citation metrics are valuable,
they do not fully capture an article's scientific contribution
or clinical impact.

CONCLUSION

This bibliometric analysis highlights the growing importance
of ultrasonography in anesthesiology, particularly for nerve
blocks and vascular procedures. The most cited research,
primarily authored by anesthesiologists from developed
countries, underscores the influence of financial and
technological resources on the quality and impact of studies.
These findings emphasize the critical role of ultrasonography
in enhancing clinical practice and improving patient
outcomes.
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Abstract

Aim: The use of herbal supplements is increasing today, and these
products have a significant impact on individuals' health. The aim
of this study is to examine the use and reasons for using herbal
supplements, as well as to determine individuals' attitudes towards
these products.

Material and Method: The study was conducted with individuals
aged 19-65 who use medications. A questionnaire containing
questions about the participants' demographic characteristics,
herbal supplement usage, and attitudes was administered by the
researcher through face-to-face interviews.

Results: Of the 274 participants in the study, 10.6% use herbal
supplements, with the most preferred products being ginseng,
St. John's wort, and garlic (20.7%, 27.6%, and 37.9%, respectively).
It was found that individuals who consume alcohol use herbal
supplements 3.188 times more, and those who exercise use them
3.470 times more than those who do not (p=0.043, p=0.015,
respectively). Most herbal supplement users agreed with the
statement, "Herbal supplements can be used immediately when
experiencing symptoms related to illness," while most non-users
disagreed (p<0.001).

Conclusion: Given that the preferred herbal supplements may lead
to potential interactions with medications and that individuals'
attitudes towards herbal supplements vary, the importance of
healthcare professionals providing individuals with accurate and
comprehensive information is emphasized.

Keywords: herbal products, dietary supplements, medication,
food-drug interactions

Oz

Amag: Ginumuzde bitkisel destek Urtnlerinin kullanimi giderek
artmaktadir ve bu Urlnler bireylerin saglik durumlari Gzerinde dnemli
bir etkiye sahiptir. Bu ¢alismanin amaci, bitkisel destek Grtnlerinin
kullanimini ve kullanim nedenlerini inceleyerek, bireylerin bu Uriinlere
yonelik tutumlarini belirlemektir.

Gereg ve Yontem: Calisma 19-65 yas araligindaki ilag kullanan bireyler
ile ydrutalmdstar. Bireylerin demografik &zellikleri, bitkisel destek
arind  kullanim durumlarn ve tutumlarina yonelik sorular iceren
anket formu arastirmaci tarafindan yiz ylze gorisme yontemi ile
uygulanmistir.

Bulgular: Calismaya katilan 274 bireyin %10,6's1 bitkisel destek GriinG
kullanmaktadir ve bu Urtnlerden en ¢ok ginseng, sari kantaron ve
sarimsak Urdnlerinin tercih edildigi gorilmastir (sirasiyla; %20.7,
%27,6 ve %37,9). Alkol tiketenlerin tiketmeyenlere gore 3,188 kat,
egzersiz yapanlarin yapmayanlara goére 3,470 kat daha fazla bitkisel
destek UrlnU kullandigr saptanmistir (sirasiyla p=0,043, p=0,015).
Bitkisel destek UrinU kullananlarin cogu ‘Hastalik ile ilgili bir belirti
hissedildiginde hemen bitkisel destek trunleri kullanilabilir! ifadesine
katildiklarini belirtirken, bitkisel destek Griint kullanmayanlarin cogu
katilmadiklarini ifade etmislerdir (p<0,001).

Sonug: Tercih edilen bitkisel destek drtnlerinin ilaglarla potansiyel
etkilesimlere yol acabilecegi ve bireylerin bitkisel Urlnlere
yonelik — tutumlarinin = farkliik — gosterdigi  dikkate alindiginda,
saglik profesyonellerinin bireyleri dogru ve kapsamli bir sekilde
bilgilendirmesinin dnemi vurgulanmaktadir.

Anahtar Kelimeler: bitkisel riin, besin destekleri, ilag, etkilesim,
besin-ilag etkilesimleri
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INTRODUCTION

Dietary supplements are products prepared in forms such
as capsules, tablets, or liquid ampoules, containing various
nutrients or plant, animal, and bioactive substances,
intended to support normal nutrition, with a defined
daily intake dosage.” Herbal supplements, on the other
hand, are products derived from plants and containing
various components, typically used to improve health. The
nomenclature surrounding herbal supplements can vary,
with terms such as "botanicals," "herbal products,” "herbal
medicines," "herbal treatments," and "phytotherapy" being
commonly used to describe these supplements.?3!

In contemporary society, the integration of complementary
and alternative medicine into conventional healthcare
practices has become increasingly prevalent. Herbal
supplements, a significant component of this domain, have
gained considerable attention. A recent study conducted
on individuals living with chronic diseases revealed that
the most prevalent (%34.9) traditional medicine method
was the use of herbal products.” The utilization of herbal
supplements is influenced by various factors, including
media exposure, political climate, social environment, the
nature of the disease, and educational level.™ While many
patients believe that herbal supplements are beneficial and
are used as dietary supplements, some individuals express
concerns that they may interact with medications and
cause harm.” Notably, there is a growing interest in herbal
supplements among individuals suffering from long-term
health conditions, such as hypertension, diabetes, and
chronic pain.”

However, the concomitant use of herbal supplements
and medications has the potential to result in adverse
outcomes. Herbal products may interact with medications,
either enhancing or reducing their effects, or causing
undesirable side effects. Specifically, the use of herbal
supplements in conjunction with medications such as
anticoagulants, antihypertensives, and antidepressants
can lead to significant health complications.®! Notable
herbal products of common usage, such as St. John's wort,
ginkgo, ginseng, kava, garlic, and echinacea, have been
documented to interact with medications.”? The absence
of substantial scientific evidence regarding the efficacy and
safety of numerous herbal products fosters uncertainty
among users."™ Consequently, it is essential to educate
patients about the potential interactions between herbal
products and medications, and to offer guidance on their
proper use. The objective of this study is to assess the
usage patterns of herbal supplements and to ascertain
the attitudes of adults who use medications towards these
products.

MATERIAL AND METHOD

The study was conducted in accordance with the ethical
standards of the Declaration of Helsinki, and approval

for its conduct was obtained from the Ankara Yildirm
Beyazit University Health Sciences Ethics Committee (Date:
01.07.2024, Decision No: 06/798). Informed consent was
obtained from all participants.

Study population

This descriptive and cross-sectional study was conducted
with individuals aged 19-65 in Ankara. Using a convenience
sampling method, subjects who regularly used any
medication were included in the study, while those
diagnosed with neurological diseases (e.g. Alzheimer's
disease, dementia) and those in pregnancy or lactation
periods were excluded. The sample size of the study was
determined to be at least 128 individuals with a 5% margin
of error and 80% power using the GPower 3.1 program.

Study design

The data were collected through face-to-face interviews
using a questionnaire developed by the researcher. The
questionnaire included questions about the subjects’
general information, their use of herbal supplements (e.g.,
reasons for using or not using them, where they obtained
the products, and the sources recommending the product,
etc.), and statements regarding attitudes toward the use
of herbal supplements. The statements towards attitudes
included topics such as consulting a medical professional
when using herbal supplements, the perception of herbal
supplements as being safer than conventional treatments,
and associated concerns and were adapted from previous
studies.["12

Statistical analyses

The analysis of the obtained data was performed using
SPSS (Statistical Package for the Social Sciences) software.
Categorical variables were summarized with frequency
(number) and percentage (%) values. The Chi-square test
was used to evaluate relationships and differences between
groups. For continuous variables, the mean * standard
deviation (SD) values were used. Binary logistic regression
analysis was used to examine the factors affecting the use
of herbal supplements. A significance level of p<0.05 was
considered in all statistical analyses.

RESULTS

A total of 274 individuals participated in the study. The
mean age of the participants was 47.28+15.22 years, with
64.2% being female and 35.8% being male. Most of the
participants were married (71.5%) and did not smoke
or consume alcohol (63.5% and 84.3%, respectively). A
large majority of sample had chronic diseases (82.5%),
with cardiovascular diseases (43.8%) and endocrine and
metabolic disorders (34.7%) being the most common
(Table 1).
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Table 1. General characteristics of participants

Table 2. Data on the use of medicines and herbal supplements

n %
Age (years) (Mean=£SD) 47.28+15.22 Taking the medicine with a drink other than water
Sex No 228 83.2
Female 176 64.2 Yes 46 16.8
Male 98 358 The type of drink the medicine is taken with
Educational level Juice 10 21.7
Primary School 48 17.5 Tea 28 60.9
Middle school 49 17.9 Coffee 1 2.2
High school 73 26.7 Milk and products 7 15.2
Bachelor's Degree 85 31.0 Use of herbal supplements
Postgraduate 19 6.9 No 245 89.4
Marital status Yes 29 10.6
Single 78 28.5 Reason for not using herbal supplements
Married 196 71.5 Never thought about it 95 38.8
Employment status I have no information 41 16.6
Unemployed 26 9.5 Satisfied with conventional medical treatment 47 19.2
Employed 248 90.5 I don't believe in its effectiveness 19 7.8
Smoking It is not safe 43 17.6
No 174 ol Herbal supplements used*
Yes 100 26.5 MNeevan 3 103
Alcohol consumption Ginseng 6 20.7
e 2L i St. John's Wort 8 276
= 43 157 Garlic 1 379
SErLErEEEEE Hawthorn vinegar 1 34
he 228 850 Cinnamon 3 10.3
= 41 150 Black cumin 1 34
Fresenes @ EIeE Cleeses Purpose of use of herbal supplements
e 48 175 Treating/healing the disease 2 6.9
ves 226 825 To improve health 14 483
Diseases™ Complementary to conventional treatment 13 44.8
Endocrinology and  metabolic 95 347
diseases Source of the herbal supplement recommended
Cardiovascular diseases 120 43.8 Physician 2 6.9
Gastrointestinal tract diseases 24 8.8 Dietitian 5 17.3
Bone and joint diseases 29 106 Pharmacist 1 34
Classification of medications used* Family/friends 16 55.2
Alimentary tract and metabolism 97 354 Media (social media, TV etc.) 5 17.2
Cardiovascular system 143 52.1 Place where herbal supplements are supplied
Musculo-skeletal system 38 13.9 Herbalist 8 27.6
Nervous system 16 5.8 Pharmacy 18 62.1
Respiratory system 21 7.6 Internet 3 10.3

* More than one answer was given.

In Table 2, it is shown that the majority of participants (83.2%)
take their medications with water, while 60.9% of those who
do not use water take their medications with tea. 10.6% of
individuals use herbal supplements, with the most commonly
preferred products being ginseng, St. John's wort, and garlic
(20.7%, 27.6%, and 37.9%, respectively). These products are
generally recommended through family/friends (55.2%) and
are obtained from pharmacy (62.1%).

More than one answer was given

When examining the factors influencing the use of herbal
supplements, no effect was observed for age, sex, education
level, marital status, employment status, smoking status, and
the presence of chronic diseases (p>0.05). It was found that
those who consume alcohol use herbal supplements 3.188
times more than those who do not, and those who exercise
use herbal supplements 3.470 times more than those who do
not (p=0.043, p=0.015, respectively) (Table 3).
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Table 3. Regression analysis of factors affecting the use of herbal
supplements

DISCUSSION
According to the results of this study, 10.6% of adults using

95% C.I. — ;
B S.E. p O.R. “Lower Upper medication also use herbal supplements, with the most
Alcohol consumption  1.159 0574 0043 3188 1035 osig  commonly preferred products being ginseng, St. John's wort,
Regular exercise 1244 0509 0015 3470 1278 9417 and garlic. Additionally, alcohol consumption and exercise

{: Regression coefficient, SE: standard error, p: significance level, OR: odds ratio, Cl: confidence interval

When examining participants' attitudes towards herbal
supplements, a significant relationship was found between
the statement " Herbal supplements can be used as soon
as there is a symptom of the disease." and the use of herbal
supplements (p<0.001). It was observed that individuals who
use herbal supplements more frequently agreed with this
statement, while those who do not use herbal supplements

habits have been identified as factors that increase the use of
herbal supplements. It was observed that individuals who use
herbal supplements are more likely to use them immediately
when they experience symptoms related to diseases.

The use of herbal supplements has been steadily increasing,
with a notable rise in their use for health purposes, particularly
after the COVID-19 pandemic.® According to a report from
the United States, herbal product sales, which accounted
for 8.6% in 2019, surged to 17.3% in 2020, reflecting a

disagreed (Table 4). significant growth. Among the popular herbal products are

Table 4. Attitudes of the participants according to the use of herbal supplements

1 2 3 4 5 p
n (%)

Statements

n (%) n (%) n (%) n (%)

Herbal supplements can be used as soon as there is a symptom of the disease.

Using herbal supplements 7 (24.1) 10 (34.5) 9(31.0) 2(6.9) 1(3.4) <0.001
Not using herbal supplements 14 (5.7) 39(15.9) 55(22.4) 80 (32.7) 57 (23.3)
Total 21(7.7) 49(17.9) 64 (23.4) 82(29.9) 58(21.2)

It is important to consult a physician before using herbal supplements.
Using herbal supplements 6(20.7) 16 (55.2) 4(13.8) 3(10.3) - 0.176
Not using herbal supplements 100 (40.8) 96 (39.2) 23(9.4) 17 (6.9) 9(3.7)
Total 106 (38.7) 112 (40.9) 27 (9.9) 20(7.3) 9(3.3)

Using herbal supplements is safer than conventional treatment.
Using herbal supplements 1(3.4) 9(31.0) 5(17.2) 9(31.0) 5(17.2) 0.058
Not using herbal supplements 14 (5.7) 28 (11.4) 72 (29.4) 84 (34.3) 47 (19.2)
Total 15 (5.5) 37 (13.5) 77 (28.1) 93 (33.9) 52(19.0)

Using herbal supplements is cheaper than conventional treatment.
Using herbal supplements 1(3.4) 6(20.7) 10 (34.5) 11(37.9) 1(3.4) 0.655
Not using herbal supplements 18(7.3) 45 (18.4) 75 (30.6) 80 (32.7) 27 (11.0)
Total 19 (6.9) 51(18.6) 85(31.0) 91 (33.2) 28(10.2)

Herbal supplements are easier to use than conventional treatment.
Using herbal supplements 5(17.2) 12 (41.4) 5(17.2) 6(20.7) 1(3.4) 0.105
Not using herbal supplements 31(12.7) 53(21.6) 70 (28.6) 64 (26.1) 27 (11.0)
Total 36 (13.1) 65 (23.7) 75 (27.4) 70 (25.5) 28(10.2)

Herbal supplements interact with some drugs.
Using herbal supplements 5(17.2) 9(31.0) 12 (41.4) 3(10.3) - 0.395
Not using herbal supplements 71 (29.0) 77 (31.4) 71 (29.0) 17 (6.9) 9(3.7)
Total 76 (27.7) 86 (31.4) 83(30.3) 20(7.3) 9(3.3)

Treatment with herbal supplements is better than conventional treatment.
Using herbal supplements - 8(27.6) 9(31.0) 8(27.6) 4(13.8) 0.117
Not using herbal supplements 12 (4.9) 30(12.2) 63 (25.7) 85 (34.7) 55(22.4)
Total 12 (4.4) 38(13.9) 72 (26.3) 93(33.9) 59 (21.5)

1:Strongly agree, 2:Agree, 3:Not sure, 4:Disagree, 5:Strongly disagree
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mulberry, echinacea, ginger, mushrooms, garlic, ginkgo, and
aloe vera.'"" These supplements are widely used due to their
diverse health benefits. For example, ginger is known for its
anti-nausea properties, garlic is effective in lowering blood
pressure, and bitter melon is used to regulate blood sugar
levels.l']

Herbal supplement use is common among individuals with
chronic diseases.'"*'” A study found 26.8% of hospitalized
patients used herbal products, with factors like income,
smoking, and disease progression influencing usage.'®
Another study showed that 63% of individuals with chronic
conditions used herbal supplements, with ginger, mint, and
cumin being most preferred.™ In hemodialysis patients,
28.1% used herbal products, and married individuals were
more likely to use them.2? Similarly, in this study, 10.6%
of participants used herbal supplements, with ginseng,
garlic, and St. John's wort being the most common. While
demographic factors had no significant impact, alcohol
consumption and exercise habits were key influences on
herbal product use, highlighting the role of lifestyle factors.

A study found that among cancer patients, the main reasons
for using herbal products were symptom relief (35.1%) and
recommendations from family/friends (64.9%)."” Another
study cited dissatisfaction with conventional treatment, past
positive experiences, and family traditions as key reasons for
use.” Similarly, this study found health improvement and
use alongside conventional treatments as common reasons.
Most herbal products are recommended by family and friends
and purchased from pharmacies, indicating high public trust
and growing popularity of herbal products as alternatives to
conventional treatments.

Herbal products can interact with medications, potentially
causing harmful effects. Plants like St. John's wort, ginkgo,
ginseng, garlic, kava, and echinacea can alter medication
effectiveness. For instance, St. John's wort can interfere with
antidepressants and blood thinners, while ginkgo, ginseng,
and garlic may increase bleeding risks. Kava can reduce the
effectiveness of levodopa.”” Additionally, herbal products can
be hepatotoxic.?>? Studies show common herbal-medication
interactions, like chamomile tea with cyclosporine,'® and
ginseng interacting with blood thinners."® In Turkey, 24.5%
of preoperative patients use herbal products, highlighting
the need for awareness of their potential effects.?* This study
observed similar trends, with the majority of participants using
medications related to the alimentary tract, metabolism, and
cardiovascular system, making them vulnerable to potential
food-drug interactions. The products used in this study may
have potential interactions with drugs, highlighting the
importance of educating patients about the risks. Also, our
study found that alcohol consumption influences the use of
herbal products. Alcohol may enhance or weaken the effects
of herbal products and increase medication side effects.*”
Therefore, herbal product use and drug interactions should
be carefully monitored in alcohol consumers.

Individuals' attitudes towards herbal products vary. In a
study with herbal users, 88.9% felt it wasn't important
to inform doctors or pharmacists about their use, 73.3%
considered them harmless, and 40.3% believed combining
them with regular medications was unsafe.”® In a study with
the older adults, 66% felt herbal products were not risky
for the general population.”? A study with adults found
45% thought they were safe, 37.4% believed they could be
used with medications, and 49.9% used them as their first
choice when sick.?® In our study, herbal product users were
more likely to agree that " Herbal supplements can be used
as soon as there is a symptom of the disease" while non-
users disagreed. The majority of participants agreed that
it is important to consult a physician before using these
products and that they may interact with drugs, while
they did not agree that these products are safer, cheaper,
and more effective than conventional treatments. These
findings suggest that herbal products are often preferred
by individuals seeking quick solutions, but, unlike other
studies, concerns and uncertainties about their safety and
efficacy still exist.

CONCLUSION

It has been determined that preferred herbal supplements
may interact with medications, leading to potential health
risks. There is still uncertainty and concern among participants
regarding the safety and interactions of these products. These
findings highlight the need for further scientific research to
ensure the safer and more effective use of herbal products
and emphasize the importance of healthcare professionals
providing accurate information to individuals..
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Abstract

Aims: Endoscopists may generally avoid performing ERCP in super-aged
patients. This is because these patients often have comorbid conditions
and reduced physiological function. The aim of this study was to evaluate
the efficacy and safety of ERCP in the super-aged population over 85 years
of age.

Material and Method: This study was retrospectively designed in a single
tertiary care centre. Patients over 75 years of age with naive papillae who
underwent ERCP between February 2019 and June 2022 were included in
the study. Among the patients in the study, patients over 85 years of age
were defined as super-aged, and patients aged 75-84 years were defined
as late-elderly. The procedural data, efficacy and procedure-related adverse
events of ERCP were compared between the two groups.

Results: A total of 260 patients were included, with 200 (76.9%) in the
late elderly group and 60 (23.1%) in the super-aged group, of whom 37
were over 90 years old. According to the results of the analyses, only age
and Charlson score showed a significant difference (p<0.001) between
the demographic variables. There was no significant difference between
the two groups in terms of procedural success, cannulation time,
difficult cannulation, cannulation techniques and other procedural data.
Cardiopulmonary complications were significantly more frequent in the
super-aged group (8.3% versus 2%, p=0.033). The length of hospital stay
was also found to be higher in the super-aged group compared to the late
elderly group (p=0.005).

Conclusion: Our study demonstrated that ERCP is a safe and effective
procedure in super-aged patients, with no significant difference in
ERCP related adverse events between late elderly groups. However,
cardiopulmonary complications warrant caution and may lead to longer,
more complex hospitalizations for super-aged patients undergoing ERCP.

Keywords: ERCP, adverse events, pancreatitis, super-aged patients

0Oz

Amagc: Endoskopistler, genellikle stper yaslh (85 yas ve Uzeri) hastalarda ERCP
yapmaktan kaginmaktadir. Bunun nedeni, bu hastalarin siklikla komorbiditelere
sahip olmasi ve fizyolojik rezervlerinin azalmasidir. Bu calismanin amaci,
85 yas UstU sUper yash populasyonda ERCP'nin etkinligini ve glvenligini
degerlendirmektir.

Gere¢ ve Yontem: Bu retrospektif calisma, Uclncl basamak bir saglik
merkezinde gerceklestirildi. Subat 2019 ile Haziran 2022 tarihleri arasinda naive
papillae ile ERCP uygulanan 75 yas ve UstU hastalar ¢alismaya dahil edildi.
Hastalar, siper yasl (=85 yas) ve ge¢ yasl (75-84 yas) olarak siniflandirildi.
Gruplar arasinda islem verileri, etkinlik ve ERCP'ye bagli advers olaylar

karsilastirldi.

Bulgular: Calismaya toplam 260 hasta dahil edildi: 200’ (%76,9) geg yasl,
60" (%23,1) stper yasl grubunda yer aldi; bu gruptaki 37 hasta 90 yasin
Uzerindeydi. Stper yasli grubunda yas ve Charlson skoru anlamli derecede
daha yuksekti (p<0,001). Islemsel basari, kantlasyon stresi, zor kanilasyon
oranlarr ve kullanilan teknikler acisindan gruplar arasinda anlamli bir fark
yoktu. Ancak, stiper yasli grupta kardiyopulmoner komplikasyonlar daha sik
goruldu (%8,3 vs. %2, p=0,033) ve bu hastalarin hastanede kalis streleri daha
uzundu (p=0,005).

Sonug: ERCP, stper yasl hastalar icin glvenli ve etkili bir prosedir olarak
gorulmustdr ve geg¢ yasl gruplar arasinda ERCP'ye bagli advers olaylar
acisindan anlamli bir fark bulunmamistir. Bununla birlikte, siper yasl hastalarda
kardiyopulmoner komplikasyon riskinin artmasi, dikkatli bir 6n degerlendirme

ve yonetim gerektirmektedir.

Anahtar Kelimeler: ERCP, olumsuz olaylar, pankreatit, stiper yash hastalar
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INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP)
is now a common procedure for the treatment of many
conditions affecting the pancreas and bile ducts. The global
increase in life expectancy in recent years has also led to a
gradual rise in the proportion of the elderly population. In
2010, an estimated 8% of the global population was aged
65 and over. This proportion is projected to rise to 16% of
the world’s population by 2050." With the growing elderly
population, it is crucial to understand the specific challenges
that various medical interventions pose for this age group.
In particular, developments in endoscopic techniques and
instrumentation are expected to lead to a gradual increase in
the use of ERCP in the elderly population.

ERCP is thought to have a higher risk of side effects than
other gastrointestinal endoscopic procedures.” Recently,
studies investigating the efficacy and safety of ERCP in the
elderly population have been increasing in the literature. The
age ranges of the populations compared in these studies
vary. Although some have taken 80 years of age as cut off in
comparison,B4 fewer studies have investigated the efficacy
of ERCP procedures in the super-aged population over 85
years of age.> In current clinical practice, endoscopists may
generally avoid performing ERCP in super-aged patients. This
is because these patients often have comorbid conditions
and reduced physiological function.

The aim of this study was to evaluate the efficacy and safety
of ERCP in the super-aged population over 85 years of age.
By comparing ERCP-related adverse events and technical
success between super-aged patients over 85 years of age
and late elderly patients aged 75-84 years, we wanted to shed
light on whether age is a limiting factor for ERCP.

MATERIAL AND METHOD

Study design and Patients

Ethical approval was obtained from the local ethics
committee (Date: 22.12.2021, Decision No: E2-21-1153) and
the study was conducted in accordance with the guidelines
of the Declaration of Helsinki.

This study was retrospectively designed in a single tertiary
care centre. Patients over 75 years of age with naive
papillae who underwent ERCP between February 2019
and June 2022 were included in the study. A retrospective
analysis of data from consecutive elderly patients
undergoing ERCP was performed using electronic medical
records and the endoscopy database. Patients with
surgically altered anatomy (such as Billroth Il gastrectomy
or Roux-en-Y anastomosis), individuals who received
percutaneous biliary drainage prior to ERCP, individuals
under 75 years of age, and those who had previously
undergone sphincterotomy were excluded from the study.
Additionally, patients with incomplete records and missing
data were also excluded.

ERCP procedures

Endoscopic retrograde cholangiopancreatography (ERCP)
was performed in cases where common bile duct stones
(CBDS) or sludge were identified by imaging techniques,
including abdominal ultrasound (USG), magnetic resonance
cholangiopancreatography (MRCP), endoscopic ultrasound
(EUS) or computed tomography (CT). In this study, all patients
underwent USG and additional imaging was only used if the
USG results were inconclusive or raised suspicion. All ERCP
procedures were conducted using a lateral scope (TJF 190;
Olympus Optical, Tokyo, Japan) by an experienced endoscopist
who performs over 800 therapeutic ERCPs annually.
Patients were sedated with propofol and midazolam by an
anesthesiologist. Standard biliary cannulation was performed
with a guide wire and sphincterotome. In cases where selective
biliary cannulation was unsuccessful, alternative methods
such as double guidewire and precut techniques were used.
After the procedure, all patients were followed up with clinical,
laboratory and imaging modalities if necessary.

Definitons

In geriatric literature, people aged 65 and over are generally
classified as elderly. Current classifications further divide this
group into three sub-categories: "young-old" (65-74 years),
"middle-old" (75-84 years) and "oldest-old" (85 years and
older).”” This refined categorisation allows for more precise
health strategies that address the different needs of each
age group. Among the patients in the study, patients over
85 years of age were defined as slper-aged, and patients
aged 75-84 years were defined as late elderly.® Successful
cannulation was defined as the successful deep biliary
cannulation. In cases where deep biliary cannulation could
not be achieved during the initial session, a repeat ERCP was
performed 48 hours later. Patients who failed to achieve deep
biliary cannulation after the second attempt were classified
as having failed cannulation. Cannulation time referred to the
duration from the first visualization of the papilla until deep
cannulation was achieved. Total procedure time was measured
from the initiation to the completion of the procedure. As
per a recently published guideline, difficult cannulation was
characterized by an inability to achieve biliary cannulation
within five minutes or by two or more inadvertent pancreatic
cannulations.” ERCP-related complications were defined
following the 2017 guidelines of the American Society for
Gastrointestinal Endoscopy.'” Additionally, cardiopulmonary
complications, ICU admission, and mortality occurring during
or after the procedure were considered adverse events (AE).
In our study, cardiopulmonary complications were defined as
the occurrence of hypotension, hypoxia, respiratory arrest, or
cardiac arrest during the procedure, resulting in its interruption.

Statistical analysis

In our study, the data were analysed using SPSS 27 (Armonk,
NY: IBM Corp) software. Mean, standard deviation, median (Q1-
Q3), frequency and percentage values were used for descriptive
statistics. Normality assessment was performed by Kolmogorov
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Smirnov test. Chi-square (Pearson, Yates' corrected, Fisher's
Exact and likelihood ratio) tests were used to analyse the
relationship between nominal variables. Mann Whitney U test
was used to analyse numerical variables according to groups.
The significance level was set as 0.05 for all tests.

RESULTS

A total of 1,238 ERCP patients were retrospectively reviewed
and 260 patients were included in the study, including 200
patients (76.9%) in the late elderly group and 60 patients
(23.1%) in the super-aged group. Of these, 37 patients were
over 90 years old. Although the groups were stratified by
age, the overall mean age of the patients was 81.7+5.7
years (range: 75-104), with 38.8% of the sample being
male. The majority of patients (83.8%) had no history of
cholecystectomy and the most common indication for
ERCP was related to common bile duct disease (83.8%).
Hypertension was the most common comorbidity, observed
in 72.3% of cases, while orthopaedic disorders were the least
common (5%). The baseline characteristics of the patients are
summarised in Table 1.

Table 1. Baseline characteristics of the study

Variables Statistics
Age 81.7£5.7
Gender (Female) 159 (61.2)
History of cholecystectomy 42(16.2)
Charlson score 4 (4-5)
Indication of ERCP
Common bile ducts 218 (83.8)
Malignant biliary structure 22 (8.5)
Others 20(7.7)
Comorbidities
HT 188 (72.3)
DM 77 (29.6)
Cardiac diseases 78 (30)
COPD/ Asthma 27 (10.4)
CKD 19(7.3)
Orthopaedic diseases 13 (5)
Neurological diseases 33(12.7)
Antiaggregant/anticoagulant medication use
Antiaggregant
Single 79 (30.4)
Dual 2(0.8)
Anticoagulant 22 (8.5)
Laboratory data’s
Thil 2.5(1.15-4.3)
GGT 272.5 (123-523.5)
WBC 8.89 (6.71-12.2)
CRP 29.6 (7.25-89.7)
Radiological data’s
Common bile duct dilatation on USG 6(2.3)
Common bile duct stone or sludge 179 (68.8)

ERCP, Endoscopic retrograde cholangiopancreatography; HT, Hypertension; DM, Diabetes mellitus;
COPD, Chronic obstructive pulmonary disease; CKD, Chronic kidney disease; Tbil, Total bilirubin; GGT,
Gama-glutamyl transferase; WBC, White blood cell; CRP, C-reactive protein; USG, Ultrasonography

Patients in both groups were compared according to
demographic, comorbid diseases, antiaggregant/anticoagulant
use, laboratory and radiological data (Table 2). According to the
results of the analyses, only age and Charlson score showed a
significant difference (p<0.001) between the variables. Although
cardiac and neurological comorbidities were observed at high
rates in the super-aged group, they did not reach a statistically
significant level (p=0.077 and p=0.086, respectively). Similarly,
although antiaggregant and anticoagulant use was more frequent
in the super-aged group compared to the late elderly group, no
significant result was found (p=0.293 and p=0.200, respectively).

Table 2. Comparison of demographic, laboratory and radiological data

between groups

Late elderly Super-aged
Variables Group Group p
Statistics

Age 79.1£29 90.5£3.6 <0.001
Gender (Female) 121 (60.5) 38(63.3) 0.693
History of cholecystectomy 32 (16) 10(16.7) 0.902
Charlson score 4 (4-5) 5 (4-5) <0.001
Indication of ERCP

Common bile ducts 167 (83.5) 51 (85)

Malignant biliary structure 17 (8.5) 5(8,3) 0.952

Others 16 (8) 4(6.7)
Comorbidities

HT 141 (70.5) 47 (78.3) 0.234

DM 64 (32) 13 (21.7) 0.124

Cardiac diseases 54 (27) 24 (40) 0.077

COPD/ Asthma 18 (9) 9(15) 0.274

CKD 12 (6) 7(11.7) 0.158

Orthopaedic diseases 8 (4) 5(8.3) 0.185

Neurological diseases 21(10.5) 12 (20) 0.086
Antiaggregant/anticoagulant medication use
Antiaggregant

Single 59 (29.5) 22 (36.7) 0.293

Anticoagulant 14 (7) 8(13.3) 0.200
Laboratory data’s

Thil 2.5(1.2-4.3) 2.3(1-4.3) 0.586

GGT 278 (147.5-544) 260.5 (60.5-449) 0.118

WBC 8.9 (6.7-11.8) 9.9 (6.8-13.4) 0.212

CRP 29.1(7.6-86.5) 46.9 (5.9-116) 0.631
Radiological data’s

Gommon bile duct 5(2.5) 107) 1.000

SeIITe) ALSCUES 140 (70) 39 (65) 0.463

stone or sludge

HT, Hypertension; DM, Diabetes mellitus; COPD, Chronic obstructive pulmonary disease; CKD,
Chronic kidney disease;

When both groups were compared in terms of procedure-
related data (Table 3), it was found that all variables showed
a similar distribution. The higher rates of cannulation success
in the first session (93.3% and 91%) and cannulation time less
than 5 minutes (77.6% vs. 68.7%) in the super-aged group were
noteworthy (p=0.597 and p=0.423, respectively). However,
there was no significant difference between the two groups
in terms of procedural success, cannulation time, difficult
cannulation, cannulation techniques and other procedural data.
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Table 3. Comparison of procedural data between groups

Late Super-
Variables 2:’:;2’ éﬂﬁ,dp P
Statistics
Successful cannulation in the first session 180 (91) 56(93.3) 0.597
Overall cannulation success 193(98.5) 57(95) 0.701
Difficult cannulation 66(33) 17(28.3) 0.49%
Cannulation time

<5 minutes 136 (68.7) 45 (77.6)

5-10 minutes 23(11.6) 5(86) 0423

10> minutes 39(19.7) 8(13.8)

Total procedure time 27 (23-33) 27(24-33) 0.913
Presence of PAD 52 (26) 18 (30) 0.54
Cannulation technique

Wire-guided cannulation 151 (75.5) 45 (75)

Double guidewire technique 34(17) 11(18.3) .

Precut techniques 8(4) 1(1.7)

Failed 7 (3.5) 3(5)
Sphincterotomy 192 (96) 60(100) 0.204
Stone removal (Balloon or basket) 140(70)  39(65) 0.463
Plastic stent placement 137 (68.5) 40(66.7) 0.789
Covered metal stent placement 2(1) 2(3.3) !
EBD 5(2.5) 1(1.7)  1.000

I: Not calculated; PAD, Periampullary diverticulum; EBD, Endoscopic biliary dilatation.

When both groups were compared in terms of adverse events
after ERCP (Table 4), it is noteworthy that all adverse effects
except pancreatitis (14.5% vs. 8.3%) were more common in
the super-aged group but did not reach a significant level.
However, cardiopulmonary complications were significantly
more frequent in the super-aged group (p=0.033). The length
of hospital stay was also found to be higher in the super-aged
group compared to the late elderly group (p=0.005).

Table 4. Comparison of both groups in terms of adverse events
Late elderly Super-aged

Variables Group Group p
Statistics

Pancreatitis 29 (14.5) 5(8.3) 0.306
Bleeding 10 (5) 4(6.7) 0.744
Perforation 2(1) 2(3.3) 0.229
Cardiopulmonary complications 4(2) 5(8.3) 0.033
ICU admission 11 (5.5) 6(10) 0.236
Mortality 7 (3.5) 3(5) 0.701
LHS 7 (5-12) 11 (6.5-15)  0.005

ICU, intensive care unit; LHS, Length of Hospital Stay

DISCUSSION

This study showed that the efficacy and safety of ERCP in
patients over 85 years of age were similar to late elderly
patient groups. In terms of adverse effects after ERCP,
cardiopulmonary complications during or after the procedure
were significantly higher in the super-aged group. In addition,
the length of hospitalisation was significantly higher in the
super-aged patients, which is among the other important
findings of the study.

Research on the therapeutic effectiveness of ERCP in elderly
patients has gained significant attention, largely due to
the high incidence of pancreaticobiliary disease and the
elevated risk of surgical complications associated with aging.
Numerous studies across different countries and populations
have examined the safety and success of therapeutic ERCP
in older adults.*' In recent years, many articles have been
published in the literature stating that ERCP is effective and
safe in elderly patients over 65 years of age.['2'3

Previous studies have reported technical success rates for
cannulation ranging from 80.5% to 100%."*"! In one study,
the success rate of cannulation in elderly patients was
significantly lower than in the control group.'® However,
it is often suggested that there is no significant difference
between the older groups and the control groups in terms of
cannulation success rates.>*'>'"! |n this study, no significant
difference in cannulation success was observed between the
two elderly cohorts. Additionally, the cannulation success
rate in both groups was over 95%. A recently published
study also reported a cannulation success rate exceeding
95% in a cohort of patients aged over 90 years.'”? In our
study, there were no significant differences between the
groups in terms of cannulation time, procedure duration,
difficult cannulation, or the cannulation techniques used
during the procedure. A study investigating the efficacy and
safety of ERCP in patients over 80 years of age also found
no differences between groups regarding cannulation
techniques, difficult cannulation, or cannulation time.'®
However, another study reported that total procedure time
was longer in patients over 80 years old compared to the
65-80 age group.®! Both studies noted a higher prevalence
of periampullary diverticula (PAD) in patients over 80.5®
Unlike these studies, no difference in PAD prevalence was
found between the groups in our study, which may be due
to the closer age ranges of the two cohorts.

Multiple studies have demonstrated the safety of ERCP in
elderly patients, showing no significant difference in the
incidence of ERCP-related adverse events.B*'® Similarly, in
our study, patients aged =85 years did not exhibit a higher
rate of overall adverse events compared to late elderly
patients. Post-ERCP pancreatitis (PEP) was the most common
adverse event observed, with elderly patients showing
a lower incidence of pancreatitis. This reduction may be
attributed to factors such as pancreatic fibrosis, atrophy,
and decreased pancreatic enzyme secretion in older adults.
Rates of ERCP-related perforation and bleeding were
comparable across age groups, although elderly patients
experienced a higher incidence of bleeding, likely related to
the frequent use of antithrombotic medications. However,
with the exception of cardiopulmonary complications,
no significant differences in ERCP-related adverse events
were observed between the groups. Cardiopulmonary
complications were more frequent in the super-aged
group, likely due to decreased cardiac and lung function
associated with aging. These complications predominantly
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arose during the procedure and were often related to
anesthesia. Additionally, the length of hospital stay (LHS)
was significantly longer in the super-aged group compared
to the late elderly group. A similar study also found that
LHS was notably longer for patients over 80 years of age
compared to those under 80.'' This may be attributed to
the extended time needed for pre-procedural anesthesia
preparation and the increased need for support and care in
the postoperative period for super-aged patients. There was
no difference in mortality between the two groups. In the
late elderly group, one patient died due to sepsis associated
with surgery for perforation and prolonged intensive care.
All other patients who died succumbed to cardiopulmonary
failure during or after the procedure.

Limitations

This study has several limitations. The first was its single-
center design and retrospective nature. Another important
limitation is that the study was conducted in a tertiary referral
ERCP centre. This may have led to bias in choosing to include
more complex cases.

CONCLUSION

Our study demonstrated that ERCP is a safe and effective
procedure in super-old patients, with no significant difference
in ERCP-related adverse effects between elderly groups.
However, caution is advised regarding cardiopulmonary
complications in this patient population, and it is important
to keep in mind that hospital stays may be longer in super-
aged patients. Healthcare providers should anticipate that the
hospitalization period for super-aged patients undergoing
ERCP may be extended and involve more complex care
requirements.
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Sharing the Same Site with Neurosurgeons: The Bispectral
Index Sensor

Beyin Cerrahlari ile Ayni Alani Paylasmak: Bispektral indeks Sensérii

Halide Hande SAHINKAYA

Department of Anesthesiology and Reanimation, izmir Bozyaka Training and Research Hospital, University of Health Sciences, izmir Turkiye

Dear Editor,

Electroencephalographic monitoring with the bispectral
index (BIS) is a method for assessing level of consciousness
and depth of anesthesia. Incidence of accidental awareness
during anesthesia can be prevented with BIS monitoring. BIS
can provide optimal anesthetic consumption, reduced time
to extubation, early recovery from anesthesia and discharge
from both the operating room and post anesthetic care unit,
low incidence of nause and vomiting, cognitive impairment
and delirium, as well.l"

The manufacturer’s recommended placement of BIS sensor
for monitoring depth of anesthesia usually conflicts with
the surgical site. Neurosurgeons and anesthesiologists have
to share the same anatomic area, where BIS sensor is placed
between the forehead and eyebrows. Wet clothes due to
blood and irrigation fluids in the surgical site, mechanical
and magnetic interference of surgical equipments
like mayfield pins placement, neuro-navigation and
electrocautery prevent the proper use of BIS sensor. There is
a decrease and interruption in signal quality. Even drapping
may be ineffective for protecting the sensor.

Alternative placements of BIS sensor have been applied and
the correlation between the frontal placement have been
evaluated. Nasal dorsum and under the eye is an appropriate
site for monitoring. Nelson et al., determined slightly more
variability when compared with the standard positioning,
but this variability was not found clinically significant.””
It has been shown that an alternative position across the
mandible can be availably used. Shiraishi et al. found a good
correlation between frontal and occipital BIS placements.
Post auricular sensor placement was also found as a practical

alternative.™ Overall, a cross-sectional study was conducted
comparing BIS scores derived from frontal and supralabial
electrode placement. Supralabial placement was found as an
alternative place.” On the other hand, false elevation of BIS
may be possible due to electromyographic (EMG) activity, use
of surgical devices, and electrocardiogram (ECG) artifacts.™

According to the literature, we mostly use nasal dorsum
placement when the surgical skin insicion is close to the
forehead (Figure 1).

Figure 1. Placement of the bispectral index sensor on the nasal dorsum
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This provides better surgical satisfaction by staying away from
the surgical field. The reliability of the sensor may decrease
when the sensor is far from the standart placement site. So,
causion should be taken due to interferences that may affect
BIS scores.

In summary, an alternative positioning of BIS can be
easily used without a clinically significant variability.
Anaesthesiologists should consider different placements
when using BIS monitoring during neurosurgical procedures
especially close to frontal site.

Keywords: Bispectral index, neurosurgeons, alternative
placement, nasal dorsum
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