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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Analysis of Contrast-Induced Nephropathy in Patient with Acute Myocardial Infarction

Undergoing Percutaneous Coronary Intervention in the Emergency Department
Acil Serviste Akut Miyokard Enfarktiisii Tanisi Alip Perkiitan Koroner Girisim Uygulanan ve Kontrast Nefropati

Gelisen Hastalarin Analizi

Yeliz Simsek!™, Selen Siirer Ada! ™, Salim Satar!™,Yahya Kemal icen?

ABSTRACT

Aim: The purpose of this study was to determine the incidence
and predictors of Contrast-induced acute kidney injury (CI-AKI) in
emergency patients undergoing primary percutaneous coronary
intervention (PCl) for acute myocardial infarction (AMI).

Material and Methods: We enrolled electrocardiogram (ECG)
findings, serum creatinine (Cr), troponin, alanine aminotransferase
(ALT), aspartate aminotransferase (AST) levels at pre-PCl and Cr
levels post-PCl following three days. Patients’ N-terminal pro-brain
natriuretic peptide (NT-proBNP) levels, left ventricular ejection
fraction (LVEF) and results of angiography was recorded in 422
patients. We analyzed the relationship between examined
parameters and the occurrences of CI-AKI.

Results: CI-AKI occurred in 9.7% of patients. There was a
statistically significant relationship between occurrences CI-AKI and
age, gender, AST, ALT, creatinine levels at admission, cardiac
dysfunction (P<0.001, P<0.01, P<0.01, P<0.05, P<0.001, P<0.05).

Conclusion: According to our study; age>70 years, abnormal
pre-PCl creatinine, female gender, high basal AST-ALT levels,
cardiac dysfunction may predict CI-AKI development in patients
who undergoing PCl for treatment of AMI.

Keywords: Emergency, contrast nephropathy, percutaneous
coronary intervention.
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Amag: Calismamizda, acil serviste akut miyokardiyal enfarktis
(AMI) tanisi alan ve perkutan koroner anjiyografi (PKA) uygulanan
hastalarda, kontrast kaynakli akut bobrek hasarinin (CI-AKI)
insidansini ve klinik prediktorlerini belirlemek amaglandi.

Gere¢ ve Yontemler: Calismamiza 422 hasta dahil edildi.
Hastalarin, kan troponin, alanin aminotransferaz (ALT), aspartat
aminotransferaz (AST) diizeyleri, basvuru sirasindaki ve PKA’dan Ug
gin sonraki serum kreatinin (Cr) duzeyleri, N-terminal pro-beyin
natritiretik peptid (NT-proBNP) seviyeleri, elektrokardiyogram
(EKG) bulgulari, sol ventrikiiler ejeksiyon fraksiyonu (LVEF) ve
anjiyografi sonuglarini kaydettik. incelenen parametreler ile CI-AKI
olusumlari arasindaki iliskiyi analiz ettik.

Bulgular: CI-AKI hastalarin% 9.7'sinde gorildi. CI-AKI ile yas,
cinsiyet, AST, ALT, basvuru anindaki kreatinin dizeyleri, kardiyak
disfonksiyon varligi arasinda istatistiksel olarak anlaml bir iligki
vardi (P <0.001, P <0.01, P <0.01, P <0.05, P <0.001, P < 0.05).

Sonug: Calismamiza gore; Yas> 70, anormal pre-PCA kreatinin,
kadin cinsiyet, ylksek bazal AST-ALT seviyeleri, kardiyak
disfonksiyon, AMI tedavisi icin PKA uygulanan hastalarda CI-AKI
gelisimini dngorebilir.

Anahtar Kelimeler: Acil, kontrast nefropati, perkutan koroner
anjiyografi
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PCI Related Contrast Nephropathy

Introduction

Contrast-induced acute kidney injury (CI-AKI) is the sudden
change in renal function following contrast medium
administration. It occurs 1-3 days after the procedure and
usually returns to normal within 7 days (1,2). CI-AKI
incidence varies between 2% and 50% (3).

Emergency percutaneous coronary intervention (PCl) is the
best treatment approach in the treatment of acute
myocardial infarction (AMI) (4,5). PCl restores the circulation
of coronary arteries and improves the survival of the patient
by correcting the feeding of the myocardium. CI-AKI due to
contrast agent used during the procedure is one of the major
complications affecting the mortality and morbidity of the
patient. The incidence of CI-AKI that develops after PCl varies
between 2-20% (6). CI-AKI rarely requires dialysis (7). The
risk of developing CI-AKI is higher in emergency PCI than
elective (8-10).

Although many risk factors affecting the development of Cl-
AKI after PCl have been identified, the relationship between
them has not been fully clarified (11). Determining the
predicting parameters and risk factors for CI-AKI that may
develop in patients with emergency PCl is important for
prognosis. In our study, we evaluated the AMI patients who
undergoing emergency PCI. The purpose of this study was to
determine the incidence and predictors of CI-AKI in patients
undergoing primary PCl for AMI.

Material and Methods

The patients who presented to Emergency Department (ED)-
which has an annual turnover of 250.000 patients - between
1January 2017 and 31 April 2019 were screened. We studied
18 aged and above patients who diagnosed with ST elevation
myocardial infarction (STEMI) in ED and underwent PCI
within  the first hour. Our study was designed
retrospectively. Patients with cirrhosis, chronic renal failure
(CRF) requiring dialysis and anemia which hemoglobin
values<10 g/dl (Reference value= 12.6-17.0 g/dl) were
excluded from the study.

422 patients were included in the study. Demographic
characteristics of the patients, electrocardiogram (ECG)
findings, pre-PCl blood creatinine, troponin, alanine
aminotransferase (ALT), aspartate aminotransferase (AST)
and N-terminal pro-brain natriuretic peptide (NT-proBNP)
values, vascular lesions which were detected in PCl and
creatinine values of the first 3 days after PCl were recorded.
The patients’ age were divided into two groups as <70 age
and over.

Lesions which were detected in PCl were grouped into left
anterior descending artery (LAD), circumflex artery (Cx) and
right coronary artery (RCA). Vessels with obstruction above
50% were evaluated as abnormal.
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NT-proBNP or left ventricular ejection fraction (LVEF) was
used to evaluate cardiac decompensation of patients. NT-
proBNP> 2000 pg/ml (Reference value = 0-100 pg / ml) or
LVEF <40% was considered abnormal.

CI-AKI was defined as 25% or 0.5 mg/dl increase from
baseline Cr within 72 hours after PCI.

The relationship between CI-AKI development and the age,
gender, ALT, AST, troponin, creatinine levels, cardiac
dysfunction (decision based on NT-proBNP or LVEF) of the
patients were analyzed by chi-square method.

The statistical analysis of our data was performed using the
“SPSS for Windows Version 16.0” software. P <0.05 was
considered statistically significant.

The ethical approval of the study was gotten from the local
ethical committee with the approval number
12.08.2020/1034

Results

422 patients who were diagnosed as STEMI in the ED and
undergoing PCl were included in our study. 308 (73%) of the
patients were male and 114 (27%) were female.

The patients’ age is minimum 29, maximum 92 and the mean
age was 60.14 +/-12.5. According to the ECG findings in the
ED, 228 (54%) of the patients were anterior, 169 (40%) were
inferior, 14 (3.32%) were posterior and 11 (2.6%) were
lateral STEMI. Laboratory parameter results of the patients
are summarized in Table 1.

The maximum measured ALT level was 611 U/L, the mean
value was 22.25 +/- 49.08 U/L (Reference value: 0-34 U/L).
The maximum measured AST level was 800 U/L, the mean
value was 66.46 +/-121.74 U/L (Reference value: 0-35 U/L).
The maximum measured creatinine level of the patients at
the time of admission was 4.8 mg/dl (Reference value: 0.66-
1.09 mg/dl). The maximum measured creatinine level after
PCl was 7.6 mg/dl. The development of acute renal failure
requiring hemodialysis after PCl was seen in only 2 (0.47%)
patients. Pre-procedure creatinine levels were high in these
two patients.

CI-AKl occurred in 35(9.7%) patients. There was a statistically
significant relationship between CI-AKI and gender, pre-PCl
creatinine level, basal AST, ALT levels (P<0.01, P<0.001,
P<0.01, P<0.05). When the age of the patients was divided
into two groups <70 and above, a statistically significant
difference was found between the two groups in terms of
development of CI-AKI (P<0.001).

There was no statistically relationship between troponin
elevation and CI-AKI (P=0.555).

No statistical relationship was found between CI-AKI and the
diagnosis of the patients according to ECG findings (P
=0.704). Cx, LAD and RCA lesions were evaluated in
angiography of the patients. Accordingly, 200 (47.4%)
patients had one vessel, 126 (29.9%) had 2 vessels, 90
(21.3%) had 3 vessels with more than 50% obstructive
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Number of Patients
with normal value

Laboratory Parameters (Normal Value)

Alanine aminotransferase (0-34 U/L) 365 (86.5%)

Aspartate aminotransferase (0-35 U/L) 285 (67.5%)

Troponin 127 (30.1%)

Pre-PCl creatinine (0.66-1.09 mg/dl) 352 (83.4%)

Post-PClI creatinine 320(75.8%)

Number of patient with abnormal

value

Total number of patients

57 (13.5%) 422 (100%)
137 (32.5%) 422 (100%)
295 (69.9%) 422 (100%)
70 (16.6%) 422 (100%)
102 (24.4%) 422 (100%)

Table 1. Laboratory Parameters of Patients

lesions. 6 (1.4%) patients had normal angiography. There
was no statistically significant relationship between CI-AKI
and the presence of lesions in the angiography or the
number of lesional vessels (P=0.460, P=0.289).

303 patients with NT-proBNP or LVEF were enrolled. 90
(21.3%) had high NT-proBNP or LVEF <40%. There was
statistically significant relationship between CI-AKI and
cardiac dysfunction (P <0.05).

Discussion

CI-AKl is defined as renal dysfunction associated with the
administration of contrast media, in the absence of any
alternative etiology. For CI-AKl there are different definitions
and different creatinine cut-off values in guidelines (6). In
our study, CI-AKI was defined as 0.5 mg/dl or 25% in serum
creatinine increase from pre-PCl creatinine level.

The incidence of CI-AKI after PCl is different in studies. In our
study, incidence of CI-AKI independent of pre-procedure
creatinine level was found 9.7%. Incidence of CI-AKI was
found 13.1% in study of Mehran R. et al., 22.7% in study of
Yuan Y. et al., 15.8% in study of Sun G. et al, and 19% in
study of Marenzi G. et al (9,11-13). In study of Chong E et al.,
CI-AKl incidence was found 7.3% in patients who underwent
emergency PCl after AMI with normal creatinine levels (10).
In the study of Yuan hui Liu et al, the incidence of CI-AKI in
patients with STEMI was found 9.2% (14). Many studies have
been done to determine the risk factors for the development
of CI-AKI in patients undergoing PCI. It was shown that there
was a difference in the development of CI-AKI between the
emergency and elective PCl (3). Age was found to be an
important risk factor for CI-AKI (6,9,10,12,13). In our study,
a significant relationship was found between advanced age
and CI-AKI. In our study, the effect of gender on the
development of CI-AKI was analyzed and a significant
statistically differences was found in women. In study of
Lucreziotti S et al., there was found that female gender
increased the risk of CI-AKI after PCl in AMI (15).

Anatolian J Emerg Med 2021;4(2):39-42

Determination of basal creatinine value before the
procedure may be useful in predicting the development of
nephropathy. In study of Chalikias G. et al., the impaired
renal function at baseline was found an independent risk
factor for CI-AKI (6). lakovou I. et al. studied 8628 patients
who underwent PCl. In their study, pre-PCl chronic renal
failure was found to be an independent predictor of CI-AKI
(16). According to the study of Chong E. et al., the incidence
post-PCl (CIN)
development in patients with normal serum creatinine level

of contrast-induced  nephropathy
was lower than in our study (10). The need of dialysis in
patients with CI-AKI due to PCl is rare (6). In our study, the
need of dialysis was <1%.

In our study, we did not find any statistical relationship
between CI-AKI and ECG findings, the degree of obstruction
in the vessels, the number of vessels with lesions. There was
no difference in CI-AKI development between patients with
normal and abnormal angiography. In study of Marenzi G.,
there was found correlation with CIN and anterior Ml (9). In
the study of Yuan Y. et al, stent application to LAD was
considered to be an independent risk factor for CI-AKI (11).
Recent data proved the effect of BNP for predicting CIN.
Study of Yuan-hui Liu et al. showed that the best cut-off NT-
proBNP value for detecting CIN was 1800 pg/mL with 69%
sensitivity and 70.0% specificity (14). In study of Kurtul A. et
al, there was found that NT-proBNP >2149 pg/mL measured
on admission had a 79.4% sensitivity and 74.3% specificity in
predicting CIN (17). In our study, NT-proBNP elevation or low
LVEF were evaluated as cardiac dysfunction. According to
our study; there was statistically significant relationship
between cardiac dysfunction and CI-AKI.

Limitations

Our study is retrospective and is not multi-centered.
Hemodynamic instability parameters such as hypotension
could not be evaluated. The number of patients developing
CI-AKl is low.

41



PCI Related Contrast Nephropathy

Conclusion

In the ED, CI-AKI should be kept in mind in the AMI patients
who underwent PCl. Early recognition, definition of risk
factors and preventative therapies for CI-AKI in the ED is
paramount to the patient’s survival.

Definition of risk factors is important for the prognosis of
patients and identification of treatment strategies for CI-AKI.
Causes or risk classifications of CI-AKI have not been clarified
yet. According to our study; age> 70 years, abnormal pre-PCl
creatinine, female gender, high basal AST-ALT levels, cardiac
dysfunction (high NT-proBNP and/or low EF) may predict Cl-
AKl development in patients who undergoing PCl for
treatment of AMI.
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Assesment of the Knowledge and Skills of Paramedics Working in Prehospital Health

Services on Making a Decision for and Applying Defibrillation and Cardioversion
Hastane Oncesi Acil Sadglik Hizmetlerinde Gérev Yapan Paramediklerin Defibrilasyon, Kardiyoversiyon

Uygulama Karari Alma ve Uygulama Konusundaki Bilgi-Beceri Diizeylerinin Degerlendirilmesi

Fatma Hakyemez'“, Hasan Kara?

ABSTRACT

Aim: The aim of the present study was to investigate the
knowledge level and skills of paramedics working in prehospital 112
emergency medicine health services in the Konya province on
making a decision for and applying defibrillation and cardioversion.

Material and Methods: Sixty-two paramedics working for the
prehospital 112 emergency medicine health services in Konya
province were included in this cross-sectional study. The data were
collected through personal data form and the defibrillation and
cardioversion application assessment observation form developed
by the researcher.

Results: Of the paramedics, 90.3% were determined to have
been diagnosed with ventricular fibrillation within the first 10
seconds and 90.4% were determined to have made a decision for
defibrillation within the first 10 seconds. Of the paramedics, 58.1%
were found to inquire regarding instability findings in patients who
had ventricular tachycardia (VT) and whose pulses were palpable;
75.8% were found to have made a decision for applying
cardioversion within the first 10 seconds, and 72% were found to
activate the synchronous (SYNC) button. Differences were found in
the selection of a proper energy value when the defibrillator
electrodes were on the defibrillator and enabling safety/ warning
steps during defibrillation and cardioversion applications.

Conclusion: It was concluded that paramedics are successful in
recognizing rhythm, making a decision for defibrillation and
cardioversion, and that simulation training improved the skills. On
the other hand, the participants were seen to have insufficiencies
at concurrent pulse and rhythm control, making a decision for
starting cardio-pulmonary resuscitation, energy selection when the
defibrillator electrodes were on the defibrillator and energy load
when the defibrillator electrodes were on the patient, inquiring
stability/instability ~ findings, applying gel and enabling
safety/warning during the cardioversion procedure.

Keywords: Paramedic, defibrillation, cardioversion, emergency
medicine
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Amag: Bu arastirma Konya ili hastane éncesi 112 acil saghk
hizmetleri  istasyonlarinda  goérev  yapan  paramediklerin
defibrilasyon, kardiyoversiyon uygulama karari alma ve uygulama
konusundaki bilgi- beceri diizeyini incelemek amaciyla yapilmistir.

Gere¢ ve Yontemler: Kesitsel tarama modeli ile yapilan
arastirmaya Konya ili 112 acil saglk hizmetlerinde gorev yapan 62
paramedik dahil edilmistir. Verilerin toplanmasinda arastirmaci
tarafindan olusturulmus kisisel bilgi formu, defibrilasyon ve
kardiyoversiyon uygulama degerlendirme gbzlem formu
kullanilmistir.

Bulgular: Paramediklerin %90,3’Gnin ventrikiler fibrilasyon
ritmini 10 saniye igerisinde tanidigl, %90,4’lUnln ilk 10 saniyede
defibrilasyon uygulama karari aldigi saptanmistir. Paramediklerin
%58,1’inin monitérde ventrikiler tasikardi ritminin gozlendigi ve
nabiz alinabilen hastada unstabilite bulgularini sorguladiklari,
%75,8'inin ilk 10 saniyede kardiyoversiyon uygulama karari aldigi,
%72’sinin senkron (SYNC) tusunu aktif hale getirdigi saptanmistir.
Defibrilasyon ve kardiyoversiyon uygulamalarinda defibrillator
elektrotlari defibrilator Gzerindeyken uygun enerji segimi ve
glvenligin basamaklarinda farklihklar
saptanmistir.

saglanmasi/uyari

Sonug: Arastirmadan elde edilen bulgular dogrultusunda
paramediklerin ritim tanima, defibrilasyon ve kardiyoversiyon
uygulama karari alma konusunda basarili olduklari, similasyon
egitimlerinin beceriyi artirdigi sonucuna varilmistir. Defibrilasyon
ve kardiyoversiyon uygulamalarinda ritim ile es zamanl nabiz
kontrolli, kardiyopulmoner resisitasyona baslama karari,
defibrilator elektrotlari defibrilator izerinde iken enerji se¢imi ve
defibrilator elektrotlari hasta Uzerinde iken enerji ylklemesi;
kardiyoversiyon uygulama sirasinda stabil/unstabil bulgular
sorgulama, jel stirme, ve guvenlik/uyari saglama basamaklarinda
eksiklikler oldugu gorulmastir.

Anahtar Kelimeler: Paramedik, defibrilasyon, kardiyoversiyon,
acil tip
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Defibrillation and Cardioversion in Prehospital Health Services

Introduction

Prehospital health services are high stress environments
where decisions are made rapidly and sometimes with little
knowledge and making a rapid diagnosis for critical patients
is of vital importance for initiating an effective treatment.
Hence, it is very important that the healthcare professionals
who work in prehospital emergency services have the skills
to make rapid decisions and apply proper interventions.
The first rhythm being ventricular fibrillation (VF) in sudden
cardiac arrests (SCA) observed outside the hospital and not
initiating treatment reduce the survival (1,2,3). Defibrillation
is the most effective treatment method for ventricular
fibrillation (VF), pulseless monoformic or polymorphic
ventricular tachycardia (VT) (4,5). Cardio-pulmonary
resuscitation (CPR), which is applied in prehospital SCA in the
presence of two or more rescuers, prolongs the VF, delays
the onset of asystole and widens the time window where
defibrillation may develop. Therefore, the necessity of
initiating CPR by one rescuer while another is controlling the
rhythm and preparing for defibrillation has been emphasized
(6,7,8). Synchronous cardioversion is indicated for
arrhythmias that are unstable and lead to hemodynamic
disorders. The shock in synchronous cardioversion is applied
concurrently with the R wave in QRS complex on
electrocardiography  (ECG) (9,10,11). High quality
defibrillation and cardioversion applied in a timely, proper
manner improve the survival (7).

The aim of the present study was to investigate the
knowledge level and skills of paramedics whose duties,
authorities and responsibilities had been defined in 2004
and who are working for the 112 emergency service
ambulances, on deciding upon and applying defibrillation
and cardioversion, and thereby to make a contribution to the
literature.

Material and Methods

The study universe was composed of 136 paramedics who
were working at the 112 emergency medicine ambulances in
the Konya province between January and March 2017 in this
cross-sectional study. Exclusion criteria were added for the
study. Employees who are associate degree graduated from
the first and emergency aid program but works as
emergency medical technicians are not included in the
study. The individuals who would be included in the sample
were determined with random sampling with the stratified
sampling method and 62 paramedics were included in the
study by targeting to reach at least one person from each
unit.

The personal data form, cardioversion and defibrillation
application-evaluation observation forms, which included a
coding system, were used for the data collection. The
observation results were evaluated by the researcher during
application of the scenarios prepared by the researcher and
recorded on the data collection forms.
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Approval was obtained from the ethics committee and the
institution where the study was conducted (70632468-
050.01.04/17283). Paramedics who participated in the study
were informed about the research in their unit. Informed
consent was read to the paramedics and verbal consent was
obtained. So, they participated in the study as volunteers.
The fact that the researcher was an observer was explained
to the participants prior to the study. The participants were
informed about the interventions to be applied by the
researcher before and during the study, but not about the
assessment criteria and patient characteristics. For making it
closer to reality, adult ambu branded model compatible with
defibrillation and cardioversion, LeardalHeartSim CPR
simulator and primedic monophasic defibrillator were used
for the interventions (defibrillation, cardioversion, etc.) that
could be harmful when applied directly on the patient in the
study.

Statistical analyses were carried out using the SPSS 21.0
(Statistical Package for Social Sciences). While the
descriptive statistics of the paramedics were given as
frequency and percent, the Phi/Cramer’s V coefficient was
used for determination of the power of the associations
detected in the analyses of the significant parameters
according to the chi-square test. A p level of <0.05 was
accepted as statistically significant.

Results

The demographic data, educational status and the
experience level of the participants have been presented in
Table 1.

According to the defibrillation application and assessment
form, more than half of the participants were detected not
to do pulse control concurrently with the rhythm (58.1%),
not to make a decision for starting CPR before defibrillation
(58.1%); they were found to be successful in the selection of
a proper energy level (79.1%); however, they did not make
energy selection when the defibrillator electrodes were on
the device for a safe defibrillation (56.5%). The participants
who did not make a decision for defibrillation (3.2%) and
who did not take off the clothes of the patient (19.4%) were
directed by the researcher for continuation of the scenario
(Table 2).

Of the participants, more than 70% were found to recognize
VT within the first 10 seconds (88.7%), control carotid artery
pulse concurrently with the rhythm (88.5%), make a decision
for cardioversion within the first 10 seconds (75.8%), take off
the clothes of the patient and perform preparation for the
cardioversion step (85.5%), make SYNC button active
(72.6%), place defibrillator electrodes on the proper site
(85.5%), apply pressure onto the defibrillator electrodes
(71%), perform a successful discharge procedure (98.4%)
and evaluate pulses following cardioversion (80.6%). The
participants who did not make a decision for cardioversion
(11%) and who did not prepare the patient for cardioversion
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Number Percentage

Variables (n) (%)
Gender

Female 36 58.1
Male 26 419
Age

21-25 years 23 37.1
26-30 years 23 37.1
31 years and above 16 25.8
Education status

Associate degree 52 83.9
Graduate and post-graduate degree 10 16.1
Marital status

Married 31 50.0
Single 31 50.0
Profession seniority

0-5 years 27 435
6-10 years 27 43.5
10 years and above 8 13.0
The unit where he/she works

Center 30 48.4
County 32 51.6
Status of attending adult life support training

No 3 4.8
In 2014 and before 35 56.5
In 2015 or after 24 38.7
Status of attending adult simulation training

No 41 66.1
Yes 21 33.9
Total 62 100.0

Table 1. Distribution of socio-demographic variables, education and
experience

by taking off the clothes (14.5%) were directed by the
researcher for continuation of the scenario (Table 3).

Energy selection when the defibrillator electrodes are on the
defibrillator for defibrillation differs from the energy
selection when the defibrillator electrodes are on the
defibrillator for cardioversion (X?=36.342; p=0.000<0.05).
The categorical association values were determined to be
Phi=0.766; V=0.766;
Coefficient=0.608 and a high directly proportional

Cramer’s Contingency
association was determined (Table 4).

Enabling safety for defibrillation/warning differs from
enabling safety for cardioversion/warning (X%=22.940;
p=0.000<0.05). The categorical association values were
found to be Phi=0.608; Cramer’s V=0.608; Contingency
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. Percentage
Variables Number (n) (%)
Recognizing VF rhythm
No 6 9.7
Yes (within 10 seconds ) 56 90.3
Concurrent pulse and rhythm control with
No 36 58.1
Yes- Others 1 1.6
Yes- Carotid Artery 25 40.3
Making a decision for CPR until defibrillator
device is ready
No 26 58.1
Yes 36 41.9
Making a decision for defibrillation
No 2 3.2
Yes- (20 seconds and above) 2 3.2
Yes- (11-20 seconds ) 2 3.2
Yes- (Within 0-10 seconds) 56 90.4
Taking the clothes off at defibrillation
application area
No 12 19.4
Yes 50 80.6
Applying gel onto defibrillation application
area
No 11 17.7
Yes- Incorrect 11 17.7
Yes- Correct 40 64.6
Selecting energy when  defibrillator
electrodes are on the device
No- Incorrect joule 12 19.3
No- Correct joule 35 56.5
Yes- Incorrect joule 1 1.6
Yes- Correct joule 14 22.6
Placement of defibrillator electrodes
Incorrect 12 19.4
Correct 50 80.6
Energy loading on defibrillator electrodes
Other 31 50
On the patient 31 50

Applying  pressure on  defibrillator

electrodes
No 23 37.1
Yes 39 62.9
Safety/ Warning
No 26 41.9
Yes 36 58.1
Successful discharge procedure
Yes 62 100
Making a decision for CPR 2 minutes
following defibrillation
No 5 8.1
Yes 57 91.9

Table 2. Statistical analysis of making a decision for and applying
defibrillation

Coefficient=0.520 and a more than moderate directly
proportional association was determined (Table 5).

Discussion
The gradual increase in cardio-vascular diseases-related
mortality and morbidity, VF being the first observed rhythm
at the time of arrest and defibrillation being the most
effective treatment for VF reveal the importance of
recognizing the rhythm (12). In a study evaluating the
paramedic students who receive advanced cardiac life
support (ACLS) training, more than half of them were seen
to fail in the questions about rhythm (13). In another study
investigating the attitudes and behaviors of paramedics and
emergency medicine technicians on ECG, the vast majority
of the students answered the questions about ECG rhythms,
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Variables Number (n) Percentage
(%)

Recognizing VT rhythm

No 5 8.1

Yes (10 seconds above) 2 3.2

Yes (within 10 seconds) 55 88.7

Concurrent pulse and rhythm control

with

No 8 12.9

Yes- Others 1 1.6

Yes- Carotid Artery 53 85.5

Inquiring stability/ instability finding

No 26 58.1

Yes 36 41.9

Making a decision for cardioversion

No 7 11.3

Yes- (11-15 seconds) 8 12.9

Yes- (Within 0-10 seconds) a7 75.8

Taking the clothes off at cardioversion

application area

No 9 14.5

Yes 53 85.5

Applying gel onto cardioversion

application area

No 31 50

Yes- Incorrect 5 8.1

Yes- Correct 26 41.9

Activation of SYNC button

No 17 27.4

Yes 45 72.6

Selecting energy when defibrillator

electrodes are on the device

No- Incorrect joule 17 27.4

No- Correct joule 32 51.6

Yes- Incorrect joule 3 4.8

Yes- Correct joule 10 16.1

Placement of defibrillator electrodes

Incorrect 9 14.5

Correct 53 85.5

Energy loading on  defibrillator

electrodes

Other 20 323

On the patient 42 67.7

Applying pressure on defibrillator

electrodes

No 18 29

Yes 44 71

Safety/ Warning

No 38 61.3

Yes 24 38.7

Successful discharge procedure

No 1 1.6

Yes 61 98.4

Assessment of carotid artery pulse

following cardioversion

No 12 194

Yes 50 80.6

Table 3. Statistical analysis of making a decision for and applying
cardioversion

mainly fatal rhythms including VF, correctly (14). In a study
evaluating the knowledge level of the nurses working in
emergency and intensive care units on ECG, the rate of
recognizing VF increased following education (15). In a study
investigating the knowledge level about resuscitation
instructions in basic and advanced life support, 75.4% of the
physicians and 54.9% of the nurses were seen to recognize
the rhythms treatable with shock (16).

In our study, the rate of recognizing emergency rhythms was
quite high; however, the rate of controlling carotid artery
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Cardioversion
1 2 3 4 Total D. P Phi/ cramer’s
]; 1 25(3) 66.7(8) 0(0) 1.9(1) 12 36.342 0.000 0.766
‘i, 2 343(12)  629(22) 0(0) 29(1) 35
ir 3 0(0) 0(0) 00) 100(1) 1
; 4 143Q) 14320 2140) 50(7) 14
E Total  274(17) 51.6(32) 43803 16.1(10) 62

*(1) The defibrillator electrodes are not on the defibrillator- Incorrect joule
*(2) The defibrillator electrodes are not on the defibrillator- Correct joule
*(3) The defibrillator electrodes are on the defibrillator- Incorrect joule
*(4) The defibrillator electrodes are on the defibrillator- Correct joule

Table 4. The association between energy selection and defibrillation-
cardioversion

pulse concurrently was low due to having been focused on
rhythm only and treatment after the patient lost
consciousness. In a study evaluating the knowledge level and
skills of the health professionals about basic life support and
defibrillation, the participants were found to be successful at
controlling carotid artery pulse and/or vital signs; however,
the study did not evaluate the concurrent control of pulse and
rhythm (17). In a study, 61% of the participants answered the
question “What would your first intervention be in a patient
who becomes unconscious and whose pulse cannot be
palpated when being followed-up at the hospital?” as “I start
cardiac massage.” (18). In our study, more than half of the
participants did not make a decision for starting CPR before
defibrillation. It is suggested that the participants skipped this
step as they were alone when VF was diagnosed and started
defibrillation, and they should state cardiac massage verbally,
and thereby it is recommended to perform a similar study
with a team of 3 members.

Cardioversion

Phi/ cramer’s v

No Yes Total xX: P

No 96.225) 3.8(1) 26 2294 0.000 0.608

Yes 36.1(13)  63.9(23) 36

Total  613(38) 38.7(24) 62

B O mem® mmey oFmmn D

Table 5. The association between enabling safety/warning and
defibrillation/cardioversion

Thirty minutes of delay in starting advanced cardiac life
support (ACLS) or this duration exceeding 90 minutes
together with transport time does not accord with life.
Therefore, defibrillation is not only defined as a useful
intervention, but it also adds 29 minutes of delay for
reaching the hospital (19). In a study including 134 physicians
working at different clinics and evaluating the resuscitation
knowledge level in accordance with current guidelines,
67.2% of the participants were determined to apply
defibrillation at the correct rhythm (20). In our study, almost
all paramedics made a decision for defibrillation within the
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first 10 seconds. Applying near-real scenarios on the model
during in-service trainings is suggested to positively
influence success.

Placing the electrodes on the body without applying gel
leads to severe irritation and burns during defibrillation and
cardioversion procedures (1). In our study, 17.7% of the
participants were determined not to apply the gel on the
application site and 17.7% were found to apply the gel on
the defibrillator electrodes (incorrect). In a study, this step
was found to be frequently skipped (18). It is suggested that
the importance of gel use should be emphasized during in-
service training for health professionals and patient safety.
In our study, the paramedics were found to be successful in
the selection of a proper energy level; however, more than
half were determined to select energy after handling the
defibrillator electrodes. In a study evaluating the outcomes
of basic life support and defibrillation course at a university
hospital, 96.2% of the participants were seen to select the
proper energy for defibrillation and in another study, 50% of
the physicians and 43.9% of the nurses were seen to be
successful for energy selection (16,17). In our study, 37.1%
of the paramedics were determined not to apply pressure on
defibrillator electrodes during defibrillation. It is suggested
that the numbers may not reflect the accurate result as the
participants stated after the assessment that they had
applied pressure; the study was observational, and an
accurate depth measurement could not be made visually. In
one study, the most important shortage in defibrillation
applications was the models not being proper for
defibrillation and thereby shock could not be applied
through applying pressure onto the chest with defibrillator
electrodes (17).

It was predicted that the insufficiency could be in the
safety/warning step as the study was conducted in a safe
field for the participants. AlImost half of the paramedics were
found not to give warning before defibrillation, supporting
our prediction. All participants performed a successful
discharge procedure on the model. In one study, 80.2% of
the participants warned before discharge and 93.4% applied
shock. However, the defibrillator spoons were placed over
the patient during shock and therefore, a comparison could
not be made with our study (17). In order to be able to
observe the outcomes accurately and clearly, it is
recommended to conduct a similar study in a crowded
environment that requires safety measures (a safe area
prepared by the researchers).

In our study, almost all participants were determined to
recognize VT and control the pulse concurrently and to make
a decision for cardioversion. Stability/instability findings
should be questioned before cardioversion (4,21). In our
study, more than half of the participants stated that the
patient’s being unconscious was sufficient for making a
decision of instability and did not question the other
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findings. The participants were found to be successful in the
step of preparing the patient for cardioversion through
taking off the clothes of the patient; however, half of them
were determined not to apply gel on the application site. It
is suggested to put emphasis on this issue in safe
cardioversion steps. The SYNC button should be activated
before each cardioversion. Of the participants, 72% were
found to activate the SYNC button in our study.

In our study, more than half of the participants were found
to select the proper energy for cardioversion; however, they
were found to be insufficient in the step of selecting the
proper energy when the defibrillator electrodes were on the
defibrillator for cardioversion. More than half of the
participants were seen to perform energy loading when the
defibrillator electrodes were on the patient, and to apply
pressure to the defibrillator electrodes for the cardioversion
procedure; however, they were found to be insufficient in
the stimulus applying step. Almost all participants were
determined to place the defibrillator electrodes at the
proper site, and to perform a successful discharge and pulse
assessment following cardioversion.

Energy selection when the spoons were on the defibrillator
was more successful in the defibrillation procedure
compared to cardioversion; however, the most similar
behaviour was joule use. There were differences between
defibrillation and the cardioversion procedures with regard
to providing safety/warning and the most similar behaviors
were observed in not ensuring safety. More attention should
be paid at this step, particularly during the cardioversion
procedure.

Limitations

The present study is the first which observationally evaluates
defibrillation and cardioversion procedures through near-
real scenarios and the data were limited to paramedics who
worked in the Konya province.

Conclusion

It was concluded that paramedics are successful in
recognizing rhythm, making a decision for defibrillation and
cardioversion, and that simulation training improved the
skills. On the other hand, the participants were seen to have
insufficiencies at concurrent pulse and rhythm control,
making a decision for starting CPR, energy selection when
the defibrillator electrodes were on the defibrillator and
energy load when the defibrillator electrodes were on the
patient, inquiring stability/instability findings, applying gel
and enabling safety/warning during the cardioversion
procedure.

A certain loss in recalling the skills and in practice
performance is inevitable due to time. Therefore, it may be
recommended to generalize simulation trainings, making
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evaluations, not only for theoretical knowledge, but also for
skills, and paramedics to follow updated guidelines.
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Unscheduled Revisits within 24 Hours to the Pediatric Emergency Department: A First

Single-Center Prospective Study in Turkey

Cocuk Acil Servise 24 Saat icerisinde Yapilan Tekrar Basvurular: Tiirkiye'de Yapilmis ilk Prospektif Calisma

Muhammed Ali Eksi*“, Deniz Tekin!

ABSTRACT

Aim: The evaluation of the patients who revisit the emergency
department is used as one of the quality indicators of the
emergency services. Revisits contribute to the increase in the
emergency crowd, cause medical and legal problems. In our study,
we aimed to determine the demographic and clinical features,
revisit rates, and medical, institutional, or individual risk factors of
patients who revisited Ankara University Hospital Child Emergency
Department in the early period.

Material and Methods: 622 patients who revisited the
pediatric emergency department with the same or related
symptoms within 24 hours were included..

Results: The revisit rate was 0.54%. The age ranges of 252
(40.5%) patients were in 0-2 years. The complaints were
266(42.8%) fever, 114 (18.3%) were vomiting, 99 (15.9%) wheezing-
cough, and 52 (8.4%) abdominal pain. The reasons for a revisit were
increased or continued complaints in 453 (72.8%), new complaint
in 115 (18.5%), not being fully informed by doctors in 31 (5%),
treatment-related complications in 12 (1.9%), not taking the
prescribed treatment in 11 (1.8%) patients. The twenty one (3.4%)
of the patients were hospitalized, 156 (25.1%) were taken into
observation, recommended treatment were changed in 97 (15.6%),
additional examinations were made in 126 (20.3%) and the same
recommendations were repeated in 194 (31.2%) patients. The
recommended treatment was changed by additional examinations
in 28 (4.5%) of the patients. It was determned that 6 (28.5%) had
appendicitis and 6 (28.5%) had pneumonia in hospitalized patients
and 5 (83%) of the patients hospitalized for pneumonia were under
1 year of age.

Conclusion: The patients with a history of hospitalization and
chronic diseases were hospitalized more often and We think that it
is necessary to carefully evaluate upper respiratory tract infections
and abdominal pain complaints in young children and to plan a
close control examination when necessary.

Keywords: Revisit, pediatric emergency medicine, emergency
medical services utilization
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oz

Amag: Acil servise tekrar bagvuran hastalarin degerlendirilmesi,
acil servis hizmetinin kalite gostergelerinden biri olarak
kullanilmaktadir. Tekrar basvurular acil servis kalabaligini artirarak
kalabaligin yol agtigl tim sorunlara katkida bulunmakta ve hasta ile
doktorlar agisindan tibbi ve hukuki sorunlara neden olmaktadir.
Calismamizin amaci; Ankara Universitesi Hastanesi Cocuk Acil
Servisi’ne erken donemde tekrar basvuran hastalarin demografik ve
klinik o6zelliklerini, tekrar basvuru oranlarini ve hastalarin tibbi,
kurumsal veya bireysel risk faktorlerini belirlemekti.

Gereg ve Yontemler: Calismamiza ¢ocuk acil servise 24 saat
icerisinde ayni veya iliskili semptom ile tekrar basvuran 622 hasta
dahil edildi.

Bulgular: Tekrar bagvuru orani % 0,54 olarak saptandi. Tekrar
basvuran hastalarin 252 (%40,5)’si 0-2 yas araligindaydi. Bagvuru
sikayetlerinin 266 (%42,8)'sinin ates, 114 (%18,3)’Unlin kusma, 99
(%15,9)'unun hirilti-6kstrik, 52 (%8,4)'sinin karin agrisi oldugu
saptandi. Hastalarin tekrar basvuru sebepleri incelendiginde 453
(%72,8)'Unlin sikayetlerinin artmasi veya devam etmesi, 115
(%18,5)’inin yeni bir sikayeti olmasi, 31 (%5)'inin doktorun aileyi
tam olarak bilgilendirmemis olmasi, 12 (% 1.9)’sinin tedaviye bagl
yan etki, 11 (%1,8)'inin ise recete edilen tedaviyi almamasi
nedeniyle tekrar basvurdugu saptandi. Hastalarin tekrar basvuru
sonuglarina bakildiginda hastalarin 21 (%3,4)’'inin hastaneye
yatirildigl, 156 (% 25,1)’sinin misahadeye alindigl, 97 (%15,6)’sinin
ilacinin degistirildigi, 126 (% 20,3)’sina ek tetkik yapildigi, 194
(%31,2)’tine ayni onerilerin tekrarlandigl, 28 (% 4,5)'ine ek tetkik
yapilarak ilacinin degistirildigi saptandi. Hastaneye yatirilan
hastalara bakildiginda 6 (%28,5)’sinin apandisit, 6 (%28,5)'sinin
pndémoni oldugu saptandi. Pnémoni nedeniile yatirilan hastalarin 5
(%83)’i 1 yagindan kiigliktu.

Sonug: Tekrar basvuran hastalardan basvuru oncesi hastane
yatis 6ykusu ve kronik hastaligi olanlarin daha fazla hastaneye
yatirildigi saptandi. Bir yas alti cocuklarda 6zellikle tst solunum yolu
enfeksiyonlarinin ve tiim c¢ocukluk doneminde karin agrisi
sikayetlerinin dikkatle degerlendiriimesi ve gerektiginde yakin
kontrol muayenesinin planlanmasi gerektigini diisinmekteyiz

Anahtar Kelimeler: Tekrar basvuru, ¢ocuk acil servis, acil servis
kullanimi
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Pediatric Emergency Department Revisits within 24 hours

Introduction

The rapid increase of Emergency Department (ED) visits
is a common problem in most countries (1). The function of
the ED includes the assessment of presenting patients and
the determination of the need for inpatient care or
outpatient treatment and follow-up (2). Application within
48-72 hours after the first visit to the ED is considered as
“revisit”(3). There are studies in the literature ranging from
24 hours to 6 months (6). In children, the frequency of revisit
within the first 24 hours has been reported to be 1.79%, and
the reasons for revisits were generally relied on
shortcomings due to hospital or healthcare providers (7).

Evaluation of patients who revisit the ED in the early
period is used as one of the quality indicators of the ED (4).
When patients return within a short time after being
evaluated in the ED with the same complaint, it is generally
thought that their initial evaluation and treatment are
inadequate (5). Reducing unplanned revisits to the ED will
help to decrease the number of repetitive patients and
reduce the workload of the emergency staff, decrease the
medical expenses, provide better quality emergency care to
the patients, increase patient satisfaction and reduce the
legal problems of the doctors (8, 9).

This study aims to determine our ED’s revisit rates to and
evaluate the demographic and clinical characteristics of
patients who revisit within the first 24 hours and investigate
the medical, institutional, or individual risk factors of these
patients. The reason why considered such a precipitated
time was to investigate urgent revisits that possibly
represent a serious deficiency of emergency health care.

Material and Methods

This prospective study was conducted in Ankara University
Faculty of Medicine, Children’s Hospital, Pediatric
Emergency Department (PED) between March 01, 2018, to
February 28, 2019, to investigate the patients who revisited
our PED. Our hospital is a Tertiary Care Pediatric hospital
with 12 bed-capacity. Our PED provides care for
approximately 115.000 patient visits per year. Each patient
visit is recorded in a computerized database.

During the year, patients who were younger than 18 years
old and revisited to the PED with the same or related
complaint were included in our study. The data recording
form of the patients who met the study criteria was filled.
Patients who gave informed consent to participate in the
study were asked an open-ended manner questionnaire.
Patients who revisited with a complaint that is unrelated to
their first visit, who left the PED with their request at their
first revisit were excluded. Informed consent was obtained
from all patients.

Patients data form includes the age, the time and complaint
at the first visit, history of hospitalization, the revisiting
reason, revisiting time, managements of revisit, the distance
of the patient's home from the hospital, the way of hospital
admission, the socioeconomic and education levels of the
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parents. Those who earn less than 2000 Turkish liras per
month were considered to have a low socioeconomic level.
Those whose monthly earnings were between 2000-5000
Turkish liras were considered to have a medium
socioeconomic level. Those whose monthly earnings were
more than 5000 Turkish liras were considered to have a high
socioeconomic level. The study was carried out with the
approval of the responsible Ethics Committee (12.11.2018
/18-1182-18) in accordance with National Law and the
Helsinki Declaration from 1975 (in its current revised form).
Statistical Analysis

Statistical evaluation was performed with IBM SPSS 22 (SPSS
Inc., Chicago, IL, USA) package program. Numerical variables
with normal distribution mean + standard deviation, median
(minimum-maximum)  numerical  variables  without
frequency, and categorical variables (percentages). To
evaluate the differences between the two groups; Student’s
t-test is used when it meets the parametric test prerequisites
and the Mann-Whitney U test is used when it does not. The
relationship between the two variables was evaluated with
the Pearson correlation. If not normally distributed, the
Spearman correlation was selected. Relationships between
categorical variables were analyzed with Fisher's Exact Test
and Chi-Square test. p <0.05 and p <0.01 levels were
considered statistically significant.

Results

There was a total of 114.216 visits to the PED during the one-
year study period. A total of 752 (0.66%) of these returned
to PED within 24 hours. Ninety-five patients who came for
control examination and 35 patients who applied with
unrelated complaints with their first visit were excluded. The

evaluated number of revisits was 622 and the revisit rate was
0.54% (Figure 1).

Total Emergency Application

n=114.216

Patient revisit within 24 hours

=752

Patients called for control examination

n=95

Patients who apply with different complaints

=35

Included in the study

622

Figure 1. The flow-chart of the study
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Almost half of the patients (40.5%) were younger than two-
years-old. Most of the patients; 420 (67.5%) had a moderate
socio-economic level. Four hundred thirty-three of patients
(69.9%) revisits time were 16:01-24:00. Two hundred sixty-
six (42.8%) of patient’s presenting complaints were fever.
Four hundred eighty-three (72.8%) of patient’s reasons for

revisits were increased or continued complaints. One
hundred ninety-four (31.2%) of patients revisit results there
the same recommendations given.

The demographic data of the patients, seasonal
distribution, application hours, application complaints,
reasons for revisiting and revisit results are shown in Table
1.

Chronic disease was present in 16.1% of patients. The most
common chronic disease was asthma (32%). Five hundred
and one (80.5%) did not apply to any Primary Health Care
Institution before revisit.

The rate of observation to patients with chronic diseases was
statistically significantly higher than those without chronic
diseases (p<0.001). No significant difference was found in
other variables (Table 2).

The rate of observation in patients with hospitalization
history was statistically higher (p <0.001). No significant
difference was found in other variables (Table 3).

The most common diagnoses were appendicitis and
pneumonia. The diagnoses of the patients after revisits are
shown in the table (Table 4).

Most of the patients who were hospitalized with pneumonia
were under the age of one, and all were diagnosed as upper
respiratory tract infections at the first application.

Discussion

To know the characteristics of patients who are likely to
revisit the ED, is very important because of the higher
mortality and morbidity rates of patients who revisit (10).
We determined the causes of revisits and what was done to
patients as a result of a revisit.

Several studies indicate that the ‘72-hour revisit rate’ and
also cause and results (11). However, the cause and results
of 24 hours revisit are unclear. It is clear that return visits
within 24 hours of discharge are not a suitable outcome of
an ED visit as they may contribute to overcrowding of the ED
and could serve as an indicator of the quality of care in the
ED (12). The first 24 hours revisit was evaluated by only a
single study examining revisits to the PED (7). The present
study was therefore conducted to determine the cause and
results of return visits within 24 hours.

In our study revisit rate was 0.54%. Since most of the
revisit studies are revisits performed in the first 72 hours, the
rate of revisit was found to be higher in some studies. The
inclusion of patients who revisit only in the first 24 hours
may explain the low rate of a revisit. Although the revisit rate

was low in our study, it was noteworthy that 501 (80.5%) of
Anatolian J Emerg Med 2021;4(2):49-54
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the patients did not apply to the Primary Health Care
Institution. Each return visit to ED of the patient is associated
with various deficiencies either of the hospital, health
providers, or patient.

The studies have shown that the risk of revisit is higher in
the first 2 years of age (8). Our data obtained that two
hundred fifty-two (40.5%) of the revisit patients were in the
0-2 age range.

Goldman and his friends also found that the most
frequent revisits were between 16:01-24:00 (2). In our study,
52 (8.4%) patients applied between 00:01-08:00, 137 (22%)
patients applied between 08:01-16:00 and 433 (69.6%)
patients applied between 16:01-24:00. This period is when
emergency services are at their peak. The emergency crowd
reduces the clinical evaluation quality of the patients and
increases the risk of a revisit. Therefore, increasing the
number and quality of physicians in periods when the
number of patients increases may decrease the rate of a
revisit.

In our study, the same recommendations were repeated
for 194 (31.2%) of the patients who revisit and also we think
the fact that the risk groups could not be predicted in the
first evaluation shows that both the information and the
quality of the examination were adversely affected. Also, It
was reported that the reasons for a revisit to the PED were
for continuity of complaints and not for the satisfaction of
the family about their children's care in several studies (13,
14). In our study 453 (72.8%) of the patients revisit due to
increased or continued complaints.

Fever, vomiting, abdominal pain, and upper respiratory
tract infection were reported to be the most common
complaints of presenting (15). In this study, most of the
patients have complained of fever (42.8%), vomiting had the
second-highest rate (18.3%), followed by wheezing-cough
(15.9%), lastly abdominal pain (8.4%).

Studies reported that the most common diagnoses of
patients hospitalized after revisit are respiratory tract
diseases, abdominal diseases, urinary tract infections, and
psychiatric disorders (10, 15). The diagnosis of patients who
were hospitalized after revisit was appendicitis (28%) and
pneumonia (28%) in our study. Five (83%) of the patients
hospitalized for pneumonia were under 1 year of age. We
suggest evaluating the children more carefully who are at
and less than 1-year old. The other most common reason for
hospitalization was appendicitis, abdominal pain is one of
the most common reasons for admission to the ED, and
acute appendicitis is one of the leading causes of malpractice
(16). Also, appendicitis should be considered in every case of
abdominal pain. Even if the abdominal examination was
negative, the patient history should be evaluated carefully
and to order radiologic imagine if necessary, to rule out
appendicitis.
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Patient (n=622) Percentage (%)
Age
0-2 year 252 40.5
2-7 year 246 38.9
7-18 year 124 20.6
Socio-economic levels
Low 50 8.5
Moderate 420 67.5
High 152 24.5
Seasonal distribution
Spring 124 20
Summer 164 26
Autumn 156 25
Winter 178 29
Time of revisits
00:01-08:00 52 8.4
08:01-16:00 137 22
16:01-24:00 433 69.6
Presenting complaints
Fever 266 42.8
Vomiting 114 18.3
Wheezing-cough 99 15.9
Abdominal Pain 52 8.4
Rash 16 2.6
Restlessness 12 1.9
Reason for revisits
Increased or continued complaints 453 72.8
New complaints 115 18.5
Inadequate information was given by the doctor 31 5
Treatment-related side effects 12 1.9
Unreceived prescribed treatment 11 1.8
Revisit results
Same recommendations were given 194 31.2
Taken into observation room 156 25.1
Additional examinations were performed 126 20.3
Medications were changed 97 15.6
The drug was changed by additional examination 28 4.5
Patients were admitted to the hospitalized 21 34

Table 1. Demographic, descriptive, and clinical characteristics of the patients
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Presence of chronic

H o,
Revisits results disease, (n, %)

Yes No

Patients were admitted to the hospitalized 6(6) 15 (2.9)
Taken into observation room* 38 (38) 118 (22.6)
Medications were changed 14 (14) 83 (15.9)
Additional examinations were performed 13 (13) 113 (21.6)
Same recommendations were given 21 (21) 173 (33.1)
l’::mi:ar:in was changed by additional 8(8) 20 (3.8)
Total 100 (100) 522 (100)

*This variable p<0.001

Table 2. Revisits results and presence of chronic disease

We found that the rates of hospitalization and
observation of revisited patients are higher in those who
have a hospitalization history or a concomitant chronic
disease, which is similar to the study published by Akenroye
et al. (4). The most common accompanying chronic disease
was asthma 32 (32%). The reason for revisits of 49 (49%) of
those with chronic disease was found to be related to their
underlying disease. Studies have also found that asthma is
the most common chronic disease in recurrent patients (17).

Hospitalization history

Revisits results (n, %)

Yes No
Patients were admitted to the hospitalized 8(7.2) 13 (2.5)
Taken into observation room* 50 (45) 106 (20.7)
Medications were changed 13 (11.7) 84 (16.4)

Additional examinations were performed 15 (13.5) 111 (21.7)

Same recommendations were given 16 (14.4) 178 (34.8)
The .drug was changed by additional 9(8.1) 19(3.7)
examination

Total 111(100) 511 (100)

*This variable p<0.001

Table 3. Revisits results and hospitalization history

Limitations

This study has some limitations. First, it is a single-center
study, and the second some of the revisited patients had
applied to another hospital after the first evaluation.
Furthermore, due to the lack of the same triage team, the
triage status of the patients could not be examined.

Conclusion
Our study differs from other studies in terms of the present
article is the prospective first report of return visits within 24
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hours of discharge ED and examining primary care
applications. In our study, the number of patients admitted
to the third level emergency service without applying to the
first step is so high which is the most important factor for
cause crowded in ED. Using first step care centers more
actively can reduce the number of revisits by reducing the
ED crowd. Spending more time with patients in the
emergency department and answering all the questions of

Diagnoses Patients, n (%)
Appendicitis 6 (28)
Pneumonia 6 (28)
Febrile convulsion 2(9)
Acute pyelonephritis 2(9)
Acute gastroenteritis 1(5)
Viral encephalitis 1(5)
Aseptic meningitis 1(5)
Lymphadenitis 1(5)
Bronchiolitis 1(5)

Table 4. The diagnosis of patients who were hospitalized after revisit

patients about diagnosis and treatment may reduce revisits.
Being more careful in patients with chronic disease and a
history of hospitalization may reduce morbidity and
mortality.

Therefore, further studies involving multiple centers and
greater sample size to clarify the effects of revisit reasons on
the emergency crowd, as well as the negative consequences
of the emergency crowd on information and the quality of
the examination, are needed. So, further studies should aim
to find possible solutions.
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Relationship Between Air Temperature and Urea, Creatin, EGFR, Sodium, Potassium Levels

in Geriatric Patient Groups

Geriatrik Hasta Gruplarinda Hava Sicakhdi ile Ure, Kreatin, EGFR, Sodyum, Potasyum Diizeyleri Arasindaki

iliski

Mahmut Tas' @, Yenal Karakog¢!™, Omer Kagmaz!®, Oner Avinca!™, Mehmet Serdar Yildirim?

ABSTRACT

Aim: In this study, we have aimed to investigate whether the
changesin air temperature are related to electrolyte imbalance and
renal dysfunction in geriatric patient population admitted to
emergency departments.

Material and Methods: The study included 29,225 patients
aged 65 and over, and these patients were divided into four groups
based on the seasons. The patients were divided into 3 groups in
terms of the age range in order to analyze whether the electrolyte
imbalance would develop as a result of the increase in patients'
ages.

Results: When the seasonal groups were compared in terms of
urea, creatinine, and eGFR, urea and creatinine values were found
to be statistically higher in summer when temperature values were
high while sodium, potassium, and eGFR values were detected to
be low (p <0.001). interpretation that the relationship between
plasma sodium and seasons was statistically significant in the
young-old, middle-old and oldest-old groups when it was evaluated
according to the grouped ages (All P <0.001). In the evaluation
made on the basis of monthly temperature values, it was observed
that the development rate of hyponatremia was at a higher level in
July (p <0.001).

Conclusions: In conclusion, we noticed in our study that
electrolyte changes may occur due to temperature changes in the
patients admitted to the emergency department.

Keywords: Seasonal  temperatures effects, electrolyte
imbalance, geriatric patient, emergency department
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Amag: Bu calismada acil servislere bagvuran geriatrik hasta
popilasyonunda hava sicakligindaki degisikliklerin elektrolit
dengesizligi ve bobrek fonksiyon bozuklugu ile iliskili olup
olmadigini arastirmayi amagladik.

Gereg ve Yontemler: Calismaya 65 yas ve Ustli 29,225 hasta
dahil edildi ve bu hastalar mevsimlere gore dort gruba ayrildi.
Hastalarin yaglarindaki artisa bagh olarak elektrolit dengesizliginin
gelisip gelismeyecegini analiz etmek igin hastalar yas araligi
acisindan 3 gruba ayrildi.

Bulgular: Mevsimsel gruplar Ure, kreatinin ve eGFR agisindan
karsilastirildiginda, sicaklik degerlerinin yliksek oldugu vyaz
aylarinda iire ve kreatinin degerleri istatistiksel olarak daha yiiksek,
sodyum, potasyum ve eGFR degerlerinin diisik oldugu tespit edildi
(p <0.001 ). geng-yash, orta-yash ve en yasli-yash gruplarinda
plazma sodyum ile mevsimler arasindaki iliskinin gruplandirilmis
yaslara gore degerlendirildiginde istatistiksel olarak anlamh oldugu
yorumu (Tim P <0,001). Aylik sicaklik degerlerine gore yapilan
degerlendirmede, hiponatremi gelisme hizinin Temmuz ayinda
daha yiiksek diizeyde oldugu goriildi (p <0,001)

Sonuglar: Sonug olarak, calismamizda acil servise basvuran
hastalarda sicaklik  degisimlerine baghh olarak elektrolit
degisikliklerinin olusabilecegini fark ettik.

Anahtar Kelimeler: Mevsimsel sicaklik etkileri, elektrolit
dengesizligi, geriatrik hasta, acil servis
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Effects of Air Temperature Change in Elderly Patients

Introduction

Emergency departments (ED), which have increasing
importance in terms of providing medical service, play a
significant role in the geriatric patient population receiving
inpatient and outpatient treatment. The term "geriatric" has
different definitions in the literature while the term "oldest"
it was used for describing the people aged 85 and over in
1985. World Health Organization defined the people over
the age of 60 as the elderly population. Although the patient
group at and over the age of 65 is defined as the geriatric
population in the Geriatric Emergency Service Manual
published in 2014, it has been concluded that each hospital
should determine the age of the geriatric patients to be
treated in the Emergency Departments (1).

Geriatric patient population shows an increase all over
the world, especially in developed countries. The problems
that may occur in the elderly should be taken into
consideration  from physical,  psychological and
socioeconomic perspectives (2). It is known that electrolyte
imbalance may occur at seasonally high temperatures due to
fluid loss resulting from insufficient fluid consumption and
perspiration and that deterioration may be observed in renal
functions because of the activation of compensatory
regulatory mechanisms (3). The risk of disease resulting from
high seasonal temperature is more commonly observed in
the elderly population, the patients having chronic diseases,
disabled people and the individuals living alone (4,5). The
studies have shown that the temperature changes have a
direct impact on hospital admissions, morbidity and
mortality (6).

It is observed that the air temperatures in our country
and region have continued to increase over the years and
more evidently in summers. In this study, we have aimed to
investigate whether the changes in air temperature are
related to electrolyte imbalance and renal dysfunction in
geriatric patient population admitted to emergency
departments.

Material and Methods

2.1. Study area and population

Diyarbakir, one of the biggest cities in the south-eastern
region of Turkey, accommodates 1,699,901 inhabitants
according to the records of the address-based population
registration system taken by the Turkish Statistical Institute
on December 31, 2017 (7). This study comprises the
retrospective analysis of the patients presenting to the
emergency department of Gazi Yasargil Education and
Research Hospital between 1 September 2016 and 1
September 2018. A total of 364,000 patients were admitted
to the emergency department of our hospital in the above-
mentioned time period. The study included 29,225 patients
aged 65 and over, and these patients were divided into four
groups based on the seasons: the patients admitted in spring
were classified as group 1, the patients admitted in summer
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as group 2, the patients admitted in autumn as group 3 and
the patients admitted in winter as group 4. The patients
were divided into 3 groups in terms of the age range in order
to analyze whether the electrolyte imbalance that develop
associated to the increase in patients' ages: group 1 was
defined as the young-old (65-74 years), group 2 as middle-
old (75-84 years) and group 3 as oldest-old (85 years and
over).

2.2. Meteorological evaluation

Seasons were defined as follows: Spring (from March 1 to
May 31), Summer (from June 1 to August 31), Autumn (from
September 1 to November 30), and Winter (from December
1 to February 28). Daily minimum, maximum and mean
temperature changes evaluated during the study period
were obtained from the data recorded by the Directorate
General of Meteorology of the Turkish Ministry of
Agriculture and Forestry.

2.3. Exclusion criteria

The patients who were found to be diagnosed with chronic
renal failure in the data processing system at the hospital
and who were included in the routine dialysis program,,
While examining the laboratory values of the patients, it was
checked whether the patients whose glucose values were
not within the normal reference values (70-105mg/dL) were
diagnosed with diabetes in the hospital information
processing system. Patients diagnosed with diabetes were
excluded from the study. The patients under the age of 65
and the ones suffering from trauma were excluded from the
study.

2.4. Data collection and measurements

We recorded serum urea, creatinine, sodium (Na),
potassium (K) and Estimated Glomerular Filtration Rate
(eGFR) values, sociodemographic data such as age and
gender, and the highest daily air temperature at the time of
admission of the patients included in the study based on the
daily temperatures. We used the data defined according to
the reference range of the central laboratory at our hospital.
The normal reference range was determined as 16.6-48.5
mg/d| for the urea value, 0.7-1.2 mg/d| for the creatinine
value, and > 60 ml / min./1.73m? for the eGFR value. The
normal reference range was accepted as 3.5-5.1 mmol /L for
potassium and 136-145 mmol/L for sodium in terms of
dyskaliemia and dysnatraemia rates. Hypernatremia was
defined as a serum sodium value above 145 mmol/L while
hyponatremia was explained as a serum sodium value below
136 mmol/L. The serum potassium values above 5.1 mmol/L
were classified as hyperkalemia, and the values below 3.5
mmol / L were categorized as hypokalemia. The blood
samples of the patients are taken through BD Vacutainer®
SST ™ Il Advance Tubes (BD SST™ Il Advance) blood collection
tubes in our emergency department. Biochemical data are
determined by means of a Cobas c 501 Automated
Chemistry Analyzer (in Roche Hitachi Cobas C 501 System).
The research protocol was reviewed and approved on
18.09.2018 with the assignment of number 139 by the
Clinical Research Ethics Committee of Gazi Yasargil Training
and Research Hospital at the University of Health Sciences.
The study was conducted according to the Declaration of
Helsinki.
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2.5. statistical methods

SPSS 25.0 (IBM Corporation, Armonk, New York, United
States) program was used for the analysis of the variables.
The conformity of the data to normal distribution was
evaluated by means of Shapiro-Wilk test. One-Way ANOVA,
a parametric method, was used for the comparison of
independent multiple groups according to the quantitative
data. Test Tukey HSD and Games-Howell tests were
preferred for post hoc analysis while the Kruskal-Wallis H
test was used with the results of Monte Carlo simulation
technique and Dunn’s Test was utilized for Post Hoc analysis.
A partial Correlation test was used for the examination of the
correlations among the variables after their year and day
factors were taken under control. The comparison of the
categorical variables was tested through Chi-Square Monte
Carlo Simulation technique. The column ratios were
compared with each other and they were registered
according to the results of Benjamini-Hochberg corrected p
values. Quantitative variables were shown as mean + SD
(Standard Deviation) and median (Minimum) values in the
tables while categorical variables were demonstrated with n
(%). The variables were examined at 95% confidence level
and the p values below 0.05 were accepted to be significant.

Results

29,225 patients were included in the study and they were
defined according to the seasons. The patients in spring
season were classified as groupl (n=7060), the ones in
summer as group2 (n=7095), the patients in autumn as
group3 (n = 6075), and the ones in winter as
group4(n=8995). When we evaluated the groups in terms of
increase and decrease in plasma sodium and potassium
values according to seasonal changes, we found a
statistically significant relationship between the conditions
(p<0.001). The development rate of hyponatremia was
higher in summer (17,3%),than in spring (12,3%), autumn
(14,3%) and winter (10,7%) .While the rate of hypernatremia
was higher in winter (15%) compared to summer (8,8%),
which indicates a statistical significance in both cases
(p<0.05). Similarly, it was observed that the elevated level of
potassium (Hyperpotassemia) was higher in winter (16.6%)
than in summer (14.3%). When we compared the genders,
age and age groups of the patients according to the seasons,
we did not find a statistical significance (p; 0.079, 0.065 and
0.172, respectively) Table 1.

When the seasonal groups were compared, urea and
creatinine values were found to be statistically higher in
summer when temperature values were high while sodium
(Na), potassium (K), and eGFR values were detected to be
low (p <0.001). The measured values were in the normal
reference range. Considering the whole patient population,
patients presenting to the ED in summer months had slightly
higher values of urea and creatinine and lower value of eGFR
on the average in comparison with the patients admitted to
the service in the winter season. Table 2 shows the median
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values of urea, creatinine and eGFR and the averages of
Sodium, Potassium and maximum temperature values
according to seasonal temperature changes.

Spearman's rho correlation analysis was performed in
order to assess whether there was a correlation between the
change of daily temperature and urea, creatinine, sodium,
potassium and eGFR values. When we evaluated the results,
we found that there was a positive correlation between
temperature changes and urea and creatinine while a
negative correlation was detected between the aforesaid
changes and sodium, potassium and eGFR levels. This
correlation was recorded to be quite weak although there a
statistical significance was observed (p<0.001). Table 3
illustrates the correlation between the change of daily
temperature at the time of admission and eGFR values, and
urea, creatinine, Na and K values.

The relationship between the seasonal changes, plasma
sodium and age groups are demonstrated in Table 4. When
we examine the horizontal and vertical interpretations of
this table, we see in the vertical interpretation that the
relationship between plasma sodium and seasons was
statistically significant in the young-old, middle-old and
oldest-old groups when it was evaluated according to the
grouped ages (All P values; <0.001). The most obvious
differences were examined in detail. Accordingly, the
incidence of hypernatremia in the young, middle and oldest
groups was at the highest level in winter months (p <0.05),
while hyponatremia was higher in the young-old, middle-old
and oldest-old groups in summer (p <0.05). When the
relationship between plasma sodium and age were
evaluated according to the seasons in horizontal
interpretation, spring was not found to be statistically
significant while a statistically significant relationship was
detected in summer, autumn and winter seasons (P; 0.253,
0.001, 0.003 and 0.003, respectively). The most obvious
differences were examined in detail and hyponatremia was
seen to be more common in young-old and middle-old
groups in autumn (p <0.05) while the incidence of
hypernatremia was higher in middle-old and oldest-old
groups in summer and winter months (p <0.05).

The relationship between seasonal changes, serum
potassium and age groups are given in Table 5. When we
examine the horizontal and vertical interpretations of this
table, we see in the vertical interpretation that the
relationship between serum potassium and seasons was
statistically significant in the middle-old group while it was
not statistically significant in the young-old and oldest-old
groups when this relationship was evaluated according to
the grouped ages (P-values; 0.114, 0.062 and <0.001,
respectively). The most obvious differences were examined
in detail. Accordingly, the incidence of hyperpotassemia in
the middle-old group was at the highest level in winter
months (p <0.05) whereas hypopotassemia was higher in
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Spring Summer Autumn Winter
(A) (B) @ (D) P
(n=7060) (n=7095) (n=6075) (n=9885)
Mean+SD MeanSD Mean+SD MeanSD
Age 76.11+7.37 76.21+7.52 75.88+7.39 76.15+7.41 0.065 2
n (%) n (%) n (%) n (%)
Gender
Female 3958 (56.1) 3882 (54.7) 3404 (56.0) 5103 (56.7) 0.0791
Male 3102 (43.9) 3213 (45.3) 2671 (44.0) 3892 (43.3)
Age groups
Young-Old 3254 (46.1) 3229 (45.5) 2899 (47.7) 4136 (46.0) 0.1721
Middle-Old 2765 (39.2) 2757 (38.9) 2293 (37.7) 3501 (38.9)
Oldest-Old 1041 (14.7) 1109 (15.6) 883 (14.5) 1358 (15.1)
Plasma sodium
Hypernatremia 541(7.7) 624 (8.8) A 489 (8.0) 1353 (15.0) AB¢ <0.001 2
Hyponatremia 865 (12.3) P 1225 (17.3) Ac® 870 (14.3) AP 962 (10.7)
Normonatremia 5654 (80.1) BcP 5246 (73.9) B° 4716 (77.6) 6680 (74.3)
Serum potassium
Hyperpotassemia 1093 (15.5) 1017 (14.3) 954 (15.7) 1494 (16.6) ® <0.001 2
Hypopotassemia 263 (3.7)° 312 (4.4) ® 196 (3.2) 271 (3.0)
Normokalemia 5704 (80.8) 5766 (81.3) 4925 (81.1) 7230 (80.4)

Table 1. Electrolyte changes by season, age groups, and gender

summer (p <0.05). When the relationship between serum
potassium and age were evaluated according to the seasons
in horizontal interpretation, a statistically significant
relationship was detected in spring, summer, autumn and
winter seasons (P; 0.004, <0.001, 0.022 and <0.001,
respectively). The most obvious differences were examined

in detail and hyperpotassemia was seen to be at the highest
rate in the oldest-old group in summer months and in
middle-old and oldest-old groups in summer, autumn and
winter months (p <0.05) while hypopotassemia was not
found to be significant according to the age groups (p>0.05).

Spring Summer

(A) (B)

(n=7060) (n=7095)

Median (Min./Max.)
45 (10/ 316)

0.98 (0.21 / 4.98)

Median (Min./Max.)
43 (10/ 433)
0.93(0.24 / 4.97)

Urea (mg/dl)

Creatinine (mg/dl)
eGFR (CKD EPI)
(ml/min/1.73m?)

77 (7/90) 67 (7/90)

Mean+SD. Mean+SD.
139.64+5.46 °

Sodium (mmol/L) 140.04+4.54 B0
4.51+0.64 °

22.3045.31 B¢P

Potassium (mmol/L)

Maximum temperature ° C

4.49+0.65 ©
38.12+3.08 °

Autumn Winter

(c) (D) P
(n=6075) (n=9885)

Median (Min./Max.) Median (Min./Max.)

44 (10 / 424) 42 (10/ 423) <0.001 5
0.94 (0.26 / 7.74) 0.92 (0.03/7.76) <0.001 3
73(5/90) 70(5/90) <0.001 3
Mean#SD. MeantSD.

139.76+4.78 ° 140.72+4.87 <0.001 23
4.53+0.63 P 4.56+0.63 <0.001 24
25.12+8.30° 10.05+4.02 <0.001 23

20neWay ANOVA (Robuts Statistic: Brown-Forsythe); Post Hoc Test: 3 Games Howell, 4 Tukey HSD, ° Kruskal Wallis Test (Monte Carlo); Post Hoc Test: Dunn's

Test, SD: Standard Deviation, Min.: Minimum, Max.: Maximum

A Significant with respect to the spring season, B Significant with respect to the summer season, C Significant with respect to the autumn season, D Significant

with respect to the winter season.

Table 2. Evaluation of the mean/median values of Urea, Creatinine, Sodium, Potassium, and eGFR by seasons

In the evaluation made on the basis of monthly temperature
values, it was observed that the development rate of
hyponatremia was at a higher level in July (p <0.001) when
the highest temperatures were recorded throughout the
year (Mean#SD. 39.69+1.81 CO0). It was seen that the rate of
hyperpotassemia was higher in January when the coldest
values were recorded in terms of mean temperature in the
year (Mean1SD.9.4443.14 C°% compared to other months
Anatolian J Emerg Med 2021;4(2):55-61

and that the development rate of hypopotassemia was
higher in July when the highest temperatures were recorded
(MeanzSD. 39.69+1.81 C9).

Discussion
As a result of the investigations we carried out in the
planning phase of this study, we observed that there was
limited evidence on the temperature changes and
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Maximum temperature degrees

Celsius

r P
Sodium (mmol/L) -0,101 <0.001
Potassium (mmol/L) -0,034 <0.001
Urea (mg/dl) 0,024 <0.001
Creatinine (mg/dl) 0,028 <0.001
eGFR (CKD EPI) -0.029 <0.001

(ml/min/1.73m2)

Sodium Potassium

r P r PA
-0,074 <0.001 - _
-0,047 <0.001 0,241 <0.001
-0,078 <0.001 0,221 <0.001
0,097 <0.001 -0,225 <0.001

Year and day effects of Partial Correlation Test have been kept under control, r: Correlation Coefficient

Table 3. spearman's rho correlation analysis

electrolyte imbalances in literature. Therefore, we
believe that our study has provided significant results in
terms of demonstrating the relationship between electrolyte
imbalances due to seasonal temperature changes and renal
dysfunction in the patients presenting to the emergency
department in Diyarbakir, a city located in the southeastern
region of Turkey where the continental climate is dominantly
observed. It is a well-known fact that global warming has
increasingly become an important cause of pathology over
the years and that heat-related diseases affect many people
every year. Diseases developing due to the increase in

temperature are of great importance since they may vary
from the conditions that can be treated with simple medical
interventions such as sunburn, redness, edema, syncope,
and cramps to the potentially life-threatening forms such as
heat stroke and heat exhaustion resulting from the
deterioration of thermoregulation mechanisms. It is known
that there is a linear decrease in glomerular filtration rate
(GFR) at a rate of 8 ml /min/1.73 m2/year on average in most
of the patients at and over the age of 40 with or without
kidney disease (8).

Young-Old
Plasma sodium n (%)
Spring
Hypernatremia 233(7.2)
Hyponatremia 395 (12.1)mm
Normonatremia 2626 (80.7) 1L m. v
Summer
Hypernatremia 240 (7.4)
Hyponatremia 552 (17.1)
Normonatremia 2437 (75.5) B¢
Autumn
Hypernatremia 215 (7.4)
Hyponatremia 427 (14.7) ¢
Normonatremia 2257 (77.9)
Winter
Hypernatremia 558 (13.5) L1
Hyponatremia 444 (10.7)nm
Normonatremia 3134 (75.8) B¢
P (Seasons * Plasma sodium) <0.001

Pearson Chi-Square Test (Monte Carlo)

Middle-O Oldest-old P (age * plasma sodium)
n (%) n (%) ge P
212 (7.7) 96 (9.2) 0.253
349 (12.6) mmw 121 (11.6)

2204 (79.7) W, v 824 (79.2)

259 (9.4) A 125 (11.3) A 0.001
486 (17.6) Vv 187 (16.9) b1 W

2012 (73.0) 797 (71.9) v m

196 (8.5) 78 (8.8) 0.003
350 (15.3) € 93 (10.5)

1747 (76.2) 712 (80.6) B

576 (16.5) ALt m 219 (16.1) A% 0,003
364 (10.4) M 154 (11.3)

2561 (73.2) 985 (72.5) W

<0.001 <0.001

(A significant with respect to the young-old group, B significant with respect to the middle-old group, C significant with respect to the oldest-
old group) when the relationship between plasma sodium and age was analyzed by being stratified according to seasons

(I significant with respect to spring group, Il significant with respect to summer group, Il significant with respect with autumn group, IV
significant with respect to winter group) when the relationship between plasma sodium and seasons was stratified according to age.

Table 4. Relationship between plasma sodium and age groups according to seasonal changes

The studies in the literature have shown that the renal
function and physiological changes in water and electrolyte
homeostasis of elderly population may be mostly related to
the mortality in elderly patients and that there is a decrease
in renal tubular involvement of sodium and water in

Anatolian J Emerg Med 2021;4(2):55-61

dehydration periods of elderly patients (9). The physiological
mechanisms of the body strive to regulate the electrolyte
and water balance in the event of hyperthermia and
dehydration. Renal failure may occur as the glomerular
filtration rate decreases. Elderly people are more vulnerable
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to the development of kidney disease related to increased
heat due to decreased thermotolerance and weakened
thirst (10). Studies conducted by Hansen et al. (11) have
shown that the patients at or over the age of 85 constitute
the highest risk group in terms of the electrolyte and renal
dysfunctions, which may be the result of heat fluctuations,
when compared to the patients at the age of 15-64. When
we evaluated the increase and decrease in plasma sodium
and potassium values due to seasonal temperature changes
within the scope of our study, we found that the
development rate of hyponatremia was higher in summer
when the temperature values were high in terms of plasma
sodium levels compared to winter and that the development
rate of hypernatremia was at a higher level in winter, which
indicates a statistical significance in both cases. Similarly, it
was observed that the elevated level of potassium was
higher in winter than in summer and these results were
consistent with the literature. When the season groups were
compared to each other in terms of urea, creatinine, and
eGFR, urea and creatinine values were found to be
statistically higher in summer when temperature values
were high while sodium, potassium and eGFR values were
calculated to be lower. Although this difference was
statistically significant, no clinical significance was observed,
and the measured values were in the normal reference
range. This outcome was important for us since it
demonstrated that the temperature increase could lead to
electrolyte imbalance.

Malisova.O et al. (12) have illustrated in their study that
the water demand is higher in summer months than in
winter and that the loss of fluid due to sweating was about
1000 ml more in summer than in winter. Pfortmueller et al.
(13) conducted a study in 2014 on the effect of excessive
temperatures on the prevalence of electrolyte failure in the
patients admitted to the ED, and they found out that the
prevalence of hyponatremia was significantly elevated
during the periods of high temperature and that there was a
weak inverse correlation between daily maximum
temperature changes and serum sodium and potassium.
When we investigated whether there was a correlation
between daily temperature changes and the values of urea,
creatinine, eGFR, sodium, and potassium, we detected that
there was a positive correlation between daily temperature
changes and urea and creatinine levels and that the negative
correlation between daily temperature changes and sodium,
potassium and eGFR was statistically significant but very
weak, which is compatible with the literature. We believe
that this situation is caused by the increase in water and salt
loss due to sweating at high temperatures, the decrease in
fluid intake, and the inadequacy of regulatory mechanisms
resulting from the increasing age. Older people have an
increased risk of hyperkalemia, even in the absence of
kidney disease. There are many factors contributing to this
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situation, including a decrease in the levels of plasma renin
and aldosterone and a decrease in the GFR due to increasing
age. Studies have shown that plasma aldosterone levels are
lower in healthy elderly individuals than in young individuals.
Relative hypoaldosteronism may cause the development of
hyperkalemia in response to the basal potassium value with
increasing age. If other potassium regulatory systems fail,
this may contribute to increased susceptibility to
hyperkalemia (14). In a 10-year retrospective study carried
out by Zhao et al. (15) in 2013, sodium levels were found to
be significantly lower in August than in the rest of the year.
In another study conducted by Mauro G. et al. (16), it was
observed that the prevalence of hyponatremia increased in
the elderly patients admitted to the ED and that there was
an important increase in the prevalence of hyponatremia in
the old group in summer months when compared to the
adult group. In our study, it was observed that the
development rate of hyponatremia was higher in July when
the highest temperature values were recorded, as seen in
the evaluation based on the monthly temperature rates.
However, in January, when the coldest values were recorded
in terms of average temperature in the year, the rate of
hyperpotassemia was observed to be higher than in other
months, and it was seen that the development rate of
hypopotassemia was higher in July, when the temperature
values were at the highest level than in other months. This
outcome is compatible with the literature and it
demonstrates how significant the temperature changes are
in terms of sodium and potassium alterations. Many studies
have illustrated that older individuals have a higher risk of
morbidity and mortality due to temperature changes than
the young population. On the other hand, it has been
concluded that there is a need for further research on the
field of high temperature-related extreme death rates in the
elderly population that is increasing worldwide (17). In the
study carried out by Katherine G. Arbuthnott and Shakoor
Hajat (18) in England on the impacts of temperature
increases on the health under different climate change
scenarios due to global warming in the future, it have been
found out that hot summers and heat fluctuations had
negative effects on health. By using different climate change
scenarios, they have mentioned in all of the evaluations on
heat-related effects that the temperature-related deaths
would increase and that the increase in elderly population
would contribute to the elevation of these rates, as seen in
other studies.

In conclusion, we noticed in our study that electrolyte
changes correlate with weather temperature changes in the
patients admitted to the emergency department. For this
reason, we aimed to draw the attention of the physicians to
the high-temperature fluctuations in summer months due to
the global warming and climate change, which have become
increasingly important in recent years, and the heat-related
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diseases that may develop because of this situation. We
believe that it is necessary to take precautions and raise the
awareness of the society in order to protect the individuals
and especially the elderly patient group from long term
exposure to heat during the summer months.

Limitations

Our research is a single-centered study. We could not
perform the long-term follow-up of the patients since the
study was carried out on the blood tests of the patients at
the time of admission in the emergency department.
Therefore, we cannot make an explanation of the growing
mortality rate related to the weather temperature increase.
We do not have a detailed history on how long the patients
have been exposed to heat, what the rates of their daily fluid
intake are, whether they use diuretics or another medication
resulting in a fluid loss, and whether there is an air
conditioning system in their houses.
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Vertigo and Presyncope: Clinical Presentation of Sinus Dysfunction

Vertigo ve Presenkop : Siniis Disfonksiyonunun Klinik Goriinliimii
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Alper Kepez2“, Arzu Denizbasi?

ABSTRACT

Aim: Aim of this case presentation is to emphasize on the
ECG recording of patients with history of drowsiness or
presyncope.

Case: 87-year-old male was admitted to the emergency
department (ED) with complaints of dizziness, light-
headedness, and drowsiness. He had a history of coronary
artery disease and he was being treated as per
vertebrobasilar insufficiency because of symptoms.
Atrioventricular nodal reentrant tachycardia (AVNRT) and
right bundle branch block with bifascicular block was
documented in the electrocardiography (ECG) records
obtained in our ED. Following the treatment with diltiazem
infusion, sinoatrial arrest-pause was captured during the
monitorization in the ED. He was handed over to cardiology
department for electrophysiologic (EP) study afterwards.

Discussion: Sinoatrial (SA) node dysfunction results from
any pathology in impulse generation by pacemaker cells in
the node or in conduction perinodal transmission cells. The
etiologic factors leading to sinus node dysfunction are
classified into two pathologies; first is the intrinsic pathology
of the SA node, and second group is external causes that
affect SA node. The most common intrinsic cause is the age-
related fibrosis of the natural pacemaker cardiac tissue in
the SA node. If the pause is longer than 3 seconds, the
patient is a candidate for ablation therapy which depends on
the result of the non-fluoroscopic electroanatomic mapping
(CARTO) ablation technique.

Conclusion: Neurological symptoms such as drowsiness
and presyncope may often manifest as a result of underlying
cardiac pathology. ECG is a very useful tool for these patients
if the records are taken at appropriate time.

Keywords: Drowsiness, presyncope, sinoatrial pause,
sinoatrial node dysfunction, CARTO ablation
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Amag: Bu vaka sunumunun amaci, o6ykisiinde bas
donmesi veya presenkop olan hastalarda EKG kaydinin
6nemine vurgu yapmaktir.

Olgu: 87 yasinda erkek hasta acil servise bayillma hissi,
sersemlik ve bas donmesi sikayetleriyle basvurdu. Hastada
koroner arter hastaligi o6ykisti vardi ve semptomlari
nedeniyle vertebrobaziler yetmezlik tedavisi almakta idi.
Elektrokardiyografi (EKG) kayitlarinda acil servisimizde
atriyoventrikiler nodal reentran tasikardi ve bifasikiler blok
ile birlikte sag dal blogu tespit edildi. Acil serviste diltiazem
ile tedavi edilirken sinoatriyal pause gelisti. Daha sonra
elektrofizyolojik ¢alisma ve yakin izlem icin kardiyoloji
bolimine devredildi.

Tartisma: Sinoatriyal (SA) dugumde disfonksiyon,
digimdeki impuls {reten pacemaker hiicrelerde veya
perinodal iletide gorevli hiicrelerdeki patoloji sonucunda
ortaya ¢ikar. Sinus dugumi disfonksiyonuna yola agan
etyolojik faktorler iki gruba ayrilir. ilki SA diiglimiin intrinsik
patolojisi, ikinci grup SA digimul etkileyen ekstrinsik
patolojilerdir. En sik intrinsik neden yasa bagh olarak SA
digiimdeki dogal pacemaker kardiyak dokuda gelisen
fibrozisdir. Eger sinus pause 3 saniyeden uzun siriyor ise
hasta floroskopi kullanmadan uygulanan elektroanatomik
haritalama sistemi (CARTO) ablasyon teknigi sonucuna bagli
olarak ablasyon tedavisine adaydir.

Sonug: Hastalarda bas donmesi, presenkop gibi nérolojik
semptomlar altta yatan kardiyak patoloji sonucunda ortaya
cikabilir. Eger kayitlar uygun zamanda alinirsa EKG bu
hastalar icin ¢cok faydali bir aractir.

Anahtar Kelimeler: Bas donmesi, presenkop, sinoatriyal
pause, sinoatriyal diigiim disfonksiyonu, CARTO ablasyon
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Sinus dysfunction presenting with vertigo

Introduction

In the United States, 20% of patients over the age of 60 who
complained of dizziness had severe dizziness that interfered
with their regular activities. Because symptoms are typically
ambiguous and the differential diagnosis is broad,
determining the cause of dizziness can be difficult. Tests
based on the patient's medical history and physical
examination might help narrow down the list of possible
diagnoses. However, the underlying reason of this common
symptom might range from psychological issues to life-
threatening central nervous system disease (1).

Case Report

87 year old male was admitted to the ED with complaints of
dizziness, light-headedness, and drowsiness. He was unable
to stand up and prone to fall down if left unattended. He was
suffering from headache started 10 days ago. He denied
accompanying nausea, vomiting, or tinnitus. He had mild
chest pain without palpitation. In his medical history he had
prior coronary artery disease and had a percutaneous
transluminal coronary angioplasty (PTCA) about 5 years ago.
Before that intervention, he had suffered from dizziness and
light-headedness; which had resolved in time. He had been
using drugs for vertigo and vertebrobasilar insufficiency
according to his medical prescription records.

At the time of the presentation to ED, his ECG was recorded
as soon as he was presented. His vital signs were; blood
pressure: 101/71 mm/Hg, heart rate: 160/min, irregular,
fever: 36.4°C, O, saturation: 94%, Glasgow Coma Scale score:
15. His physical examination was completed and the only
pathological sign was rapid heart rate at the oscultation. The
remaining cardiovascular, respiratory, gastrointestinal,
neurological, and peripheral examination showed no
pathology. There was no specific pathological sign at the
neurological examination. Neither nystagmus, nor ataxia,
nor hearing loss was noted. The cranial CT was normal
without any acute anomaly.

ECG (Figure 1) recording showed a rapid regular
supraventricular rhythm with about 160 beats/minute.
AVNRT was documented as well as right bundle branch block
with bifascicular block. After the patient was given diltiazem
0.25 mg/kg intravenously (IV) in order to stabilize the
rhythm, the patient had sinoatrial arrest-pause at the ECG
which was documented only on the monitor (Figure 2).
During that sinoatrial arrest-pause period, the patient felt
dizzy again. Afterwards, the patient’s rhythm strip revealed
bradycardia-tachycardia syndrome, and AVNRT off-and-on
(Figure 3). The patient was already consulted to the
cardiology department for planning the work-up.
Echocardiography (ECHO) was performed under emergency
conditions by the cardiologist. ECHO was reported no kinetic
disorder in the myocardial structures, no pericardial
effusion, no regurgitation of the aortic and mitral valve, and,
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no anomaly in the systolic function of the left ventricle.
Amiodarone (1mg/kg) infusion was started in the ED and the
patient was admitted to the Coronary Intensive Care Unit for
close monitoring, and further therapeutic intervention. On
admission, he was catheterized in the right femoral vein with
two 6 F catheters and in right ventricle and coronary sinus
with two 6 F EP catheters for EP study. EP study revealed no
abnormality in terms of SA and atrioventricular (AV) node
functions and associated aberrant conduction. Following 24
hours of monitorization without any need for further
medical intervention, he was discharged after starting the
drug regimen amiodarone 200 mg twice a day, amlodipine 5
mg once a day, acetyl salicylic acid 100 mg once a day, orally.
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Written informed consent was obtained from the patient for
publication of this case report and any accompanying
images.

Discussion
SA node dysfunction results from any pathology in impulse
generation by pacemaker cells in the node or in conduction

perinodal transmission cells. The transient abnormality o
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Figure 2. ECG strip following IV diltiazem administration

SA pacemaker is caused by an underlying disease or may
occur in healthy individuals. Sinus pause association of atrial
fibrillation is a sinus node dysfunction and it may be named
as tachycardia- bradycardia syndrome (1). Medical
interventions during tachycardia may result with prolonged
pauses. If the pause is longer than 3 seconds, the patient is a
candidate for ablation therapy which depends on the result
of the CARTO ablation technique (2, 3).

Sinus pause often allows escape beats or rhythms to occur
following the pause period. Longer episodes of sinus arrest
can produce symptoms of dizziness, syncope, and even
sudden cardiac death. The etiologic factors leading to sinus
node dysfunction are classified into two pathologies; first is
the intrinsic pathology of the SA node, and second group is
external causes that affect SA node. The most common
intrinsic cause is the age-related fibrosis of the natural
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pacemaker cardiac tissue in the SA node. In addition; sinus
node dysfunction may result from lasting arrhythmias,
metabolic or congenital disorders, and surgery (4). The
underlying cause sometimes is a mutation which offends the
functioning of the ion channels; and it results with sick sinus
syndrome. In animal models; it has been shown that long
lasting heart failure with or without atrial tachyarrhythmias
results in cellular remodeling of the sinus node. The systemic
diseases such as collagen vascular diseases, sarcoidosis,
amyloidosis, or even metastatic cancer result in the
infiltration of SA node. After cardiac surgery for valve
replacement, for correction of a structural heart disease or
for heart transplantation, there might be secondary
damages to SA node or the sinus nodal artery; this repair in
turn may lead to SA node dysfunction. On the other hand,
infections such as bacterial endocarditis, or viral myocarditis
can often result in atrioventricular conduction problems
rather than sinus node dysfunction. Since the SA node is
located within the atrial wall, SA node is well protected
against ischemic injury by atherosclerosis of the arteries
feeding node; although SA node dysfunction is unusual,
there are a few cases reported (5).

There are several external causes that can affect the normal
function of the SA node. These conditions are majorly
defined as the abnormally increased vagal tone with
vasovagal syncope, or disfunction in the autonomic nervous
system. The most common metabolic pathologies leading to
SA pause are hypothermia, myxedema coma in
hypothyroidism, hyper- or hypokalemia, hypocalcemia, and
most significantly hypoxia of the patient due to any cause.
Chronic obstructive pulmonary disease (COPD) and sleep
apnea often may cause bradycardia with sinus pause
because of the deep and profound hypoxia during episodes,
especially during sleep (4, 6). Central nervous system lesions
with increased intracranial pressure may induce Cushing’s
reflex which in turn may cause bradycardia with sinus pause.
There are several pharmacologic and toxic agents which
effects the SA node; these are commonly digoxin, class | to
IV antiarrhythmic drugs, mad honey, herbal medications,
lithium and other toxins with sympatholytic activity. The
examples for toxic substances which create hypoxic
conditions at the cellular level which lead to sinus pause are
carbon monoxide poisoning or inhalation of chemical
warfare gases (6).

CARTO ablation is an invasive technique used to treat
patients with different arrhythmias. The mainstay of the
technique is the mapping of the conduction system in the
heart. CARTO stands for Cartographic information system.
Conventional fluoroscopic catheter mapping has limited
spatial resolution and has high risk for radiation exposure
due to the fluoroscopy. The CARTO system is much safer,
three dimensional and more precise in detection of the
anomaly (7).
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Conclusion

In the emergency departments, ECG monitoring with
frequent ECG records of the patients with both cardiac
history and neurological symptoms is a must. The fact that
cardiac and neurological pathologies often accompany each
other in elder patients should be kept in mind.

Figure 3. QR code for the video : On the monitor, bradycardia-
tachycardia syndrome, and AVNRT off-and-on
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An Atypical Covid-19 Case; Spontaneous Subcutaneous Emphysema and Spontaneous

Pneumomediastinum

Atipik Bir Covid-19 Olgusu,; Spontan Subkutan Amfizem ve Spontan Pnémomediastinum
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ABSTRACT

Aim: Covid-19 pandemic is a new disease that shook the
world. Its distinct clinical pictures that cannot be sharply
limited may illuminate the pathogenesis of the disease and
lead to new treatment studies. We aimed to present a Covid-
19 patient with rare spontaneous pneumomediastinum and
subcutaneous emphysema.

Case: A 40-year-old male patient was admitted to our
hospital with respiratory distress. On his arrival he was
cyanotic, confused, cold sweaty. Vital signs; blood pressure:
145/85 pulse: 142 respiratory rate: 40 fever: 37.8
unsupported oxygen saturation: 65. There was crepitation
with palpation on both sides of the neck. In the computed
tomography imaging of the patient; There were
subcutaneous emphysema and pneumomediastinum
accompanying peripherally located ground glass images. The
patient whose respiratory distress persisted was intubated
and taken to the intensive care unit. The patient who
developed cardiopulmonary arrest on the second day of
intensive care treatment was accepted as exitus.

Conclusion: Covid-19 also causes mortality in young
patients. Covid-19 can contain different clinical pictures.
Physicians working in the pandemic unit should be prepared
for atypical applications; different examination findings
should be kept in mind in terms of Covid-19.

Keywords: Covid-19, spontaneous subcutanous
emphysema, spontaneous pneumomediastinum
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0z

Amag: Covid-19 pandemisi diinyayl sarsan yeni bir
hastaliktir. Keskin sinirlandirilamayan farkl klinik tablolari
hastaligin patogenezini aydinlatmaya ve vyeni tedavi
calismalarina yol gosterebilir. Biz nadir rastlanan spontan
pnémomediastinum ve subkutan amfizem mevcut olan bir
Covid-19 hastasini sunmayi amagladik.

Olgu: 40 yasinda erkek hasta solunum glicligu sikayetiyle
hastanemize basvurdu. Gelisinde siyanoze, bilinci konfiize,
soguk terliydi. Vital bulgulari; kan basinci:145/85 nabiz:142
solunum sayisi:40 ates:37.8 desteksiz oksijen
saturasyonu:65 seklindeydi. Boyun her iki yaninda
palpasyonla krepitasyon mevcuttu. Hastanin bilgisayarli
tomografi gérintiilemesinde; periferik yerlesimli buzlu cam
gorintilerine  eslik eden  subkutan amfizem ve
pnémomediastinum mevcuttu. Solunum glcligli devam
eden hasta entlibe edilerek yogun bakim birimine alindi.
Yogun bakim tedavisinin ikinci gliniinde kardiyopulmoner
arrest gelisen hasta exitus kabul edildi.

Sonug: Covid-19 geng hastalarda da mortaliteye sebep
olmaktadir. Covid-19 farkh klinik tablolar igerebilmektedir.
Pandemi biriminde goérevli hekimler atipik bagvurulara
hazirlikh olmali; farklh muayene bulgulari Covid-19 agisindan
akilda tutulmaldir.

Anahtar Kelimeler: Covid-19, pndmomediastinum,
subkiitan6z amfizem
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Atipik Covid-19 Vakasi

Giris

GuUntmuz klinisyenleri Covid-19 pandemisi ile savasirken
bircok yeni semptoma ve klinik seyre taniklik etmektedir. Biz
vakamizda atipik klinik tablo ile basvuran bir covid-19
hastasini sunduk. Solunum yetmezligi ile iliskili olarak
hastalarda barotravmaya bagli pnémomediastinum ve cilt
alti amfizemleri gorilmektedir. Pnémomediastinum ve cilt
alti amfizemi nadir gorilen bir klinik bulgudur (1).
Spontan pndmomediastinum, kiint travma veya mekanik
ventilasyon gibi dis etkenler olmaksizin mediastende
interstisyel hava bulunmasi olarak tanimlanir (2).
Mekanizmasi; artan intratorasik basincin terminal alveollerin
yirtilmasi  ve trakeobronsiyal aga¢ boyunca havanin
diseksiyonu ile sonuglandigi Macklin etkisi ile agiklanabilir
(3). Tetikleyici faktorler arasinda astim, yogun fiziksel aktivite
ve valsalva manevralari (6ksiirme, hapsirma ve kusma) yer
alir (4). Bu vakamizda covid-19 (+) hastamizin spontan
pnémomediastinum ve spontan cilt alti amfizemleri eslik
etmektedir.

Olgu Sunumu

40 yasinda bilinen ek hastaligi olmayan erkek hasta ani
baglayan solunum glgliglu sikayeti ile acil pandemi
poliklinigine 112 ekipleri tarafindan getirildi. 6 giin 6nce dis
merkeze oOksirik ates sikayeti ile basvuran hastadan pcr
ornegi alinip izolasyon onerilerek taburcu edilmis. 2 giin
once pcr + olan hasta artan nefes darlig1 sikayeti ile acil
servisimize basvurdugunda parmak ucu SaO; %65, Solunum
sayisi 40/dk nabiz:140 atim/dk Ta:144/85 mm/Hg GKS 15.
Hastanin alinan anamnezinde travma gecirmedigi 6grenildi.
Hasta inspeksiyonda siyanozeydi. Boyun bdlgesinde
palpasyonda krepitasyonlari mevcuttu. Maske destegiyle
oksijenasyonu saglandiktan sonra oksijen destegi ile toraks
bilgisayarli tomografi cekildi. Toraks tomografisinde her iki
akcigerde vyaygin covidle uyumlu periferik yerlesimli

infiltrasyonlari mevcuttu (Figr 1).

Figlir 1. Toraks BT’de infiltrasyon bulgulari
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Akgl ve ark.

Hastanin cilt alti amfizemleri ve pnomomediastinumu dikkat
¢cekmekteydi (Figlir 2). Genel durumu koti, desatiire ve
takipneik olan hastanin entiibasyonuna karar verildi. Yakin
takip ve monitorizasyon amaciyla Covid yogun bakima
interne edildi. Hastanin wbc:19.9 1073/ulL(3.8-10) lym:%
5.3(10-48) neu % :90.3(45-78) crp:165.34 mg/L(0-5) ast:78
U/L (0-40) alt:85 U/L(0-41) ck:384 mg/dL kreatin:1.42
mg/dL(0,7-1,2) Ure:49 mg/dL(16,6-48,5) d-dimer:980
ug/mL (<0,5) Yogun bakim takiplerinde hastanin genel
durumu kotil seyretti. Prone pozisyonda inotrop tedavi alan
hastanin kan basinci:70/30 mm/Hg, nabiz:130 atim/dk,
%100 FiO; altinda parmak ucu Sao2; 85. Hastaya favipiravir
yukleme tedavisi ardindan idame tedavisi uygulandi.
Enfeksiyon  hastaliklari  Onerisiyle  uygun  sistemik
antibiyoterapi uygulandi. immun plazma istemi yapildi.
Hidrokortizon tedavisi baslandi. Hasta yogun bakim takibinin
2. glintinde kardiyopulmoner arrest sonrasi eksitus kabul
edildi. Hasta vyakinlarindan bu olgu sunumunun ve
beraberindeki  goruntllerin  yayinlanmasi  igin  yazih

bilgilendirilmis onam alindi.

Figiir 2. Toraks BT’de cilt alt amfizem ve pnémomediastinum bulgusu

Tartisma

Covid-19 enfeksiyonunun semptomlari, biiylik ¢alismalarda
karakterize edilmistir, en sik gorilenleri ates, oksirik ve
nefes darhgidir (1). Hastalik ilerledikce ortaya ¢ikabilmesine
ragmen, pnomomediastinum ile prezentasyonu hala
seyrektir (4). Son ¢alismalarda covid-19 hastalarinda spontan
pneumomediastinum goérilmesi sik rapor edilmektedir.
Pneumadiastinum mediastende hava bulunan nadir bir
durumdur (2). Yogun egzersiz, dkstriik, kusma, enfeksiyon,
astim gibi birincil akciger hastaligl, interstisyel akciger
hastaligi ve inhalasyon tahris edicileri (6rnegin tutin ve
yasadisi uyusturucular) dahil olmak {zere ¢ok cesitli
pneumomediastinum nedenleri tanimlanmistir (5). Viral
akciger enfeksiyonlari, SPM'nin nadir nedenleridir (6). Ancak
SARS-CoV ve Orta Dogu solunum  sendromu
koronavirlsiinin (MERS-CoV) alveolar duvarini olusturan
pndémositlerin - pul pul dokilmesine neden oldugu
gosterilmistir (7). Alveollerin yirtilmasi ve ardindan hava
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kacagl, pnomomediastene yol agan olasi ilk olaydir.
Genellikle erkekleri etkiler ve kint travma ya da yemek
borusu zedelenmesi sonucunda olusur (1). Ayni zamanda
mekanik ventilasyon ve pozitif hava basinci iceren
barotravma sonucu goziiken bilindik bir komplikasyondur
(1). Spontan gelismesinde mekanizma, muhtemelen alveol
ve pulmoner arasindaki artan basing farkindan dolayi
alveolar duvarin yirtilmasindan kaynaklanmasina ragmen
tam olarak aydinlatilamamistir (1). Pneumadiastinum’un
Covid-19 vakalarinda mekanik ventilasyondan bagimsiz
oldugu raporlanmistir (1).

COVID-19 tedavisinde kullanilan birkag yontem klinik
denemelerin bir pargasi olmustur. Arastirmalar hastanede
kalan sireyi kisaltmak, sonuglari  gelistirmek ve
komplikasyonlari azaltmak adina devam etmektedir.
Mekanik ventilasyon uygulanmamis hastalarda bile
pnémonediastinum gorilebilmesi hastayr degerlendirirken
disinilmesi gereken farkhh  durumlar olabilecegini
gostermektedir. Yaygin basvuru hali olan akcigerde periferik
yerlesimli buzlu cam alanlari, viral pnémoni tablosunun
disinda; spontan pnémoediastinum ve subkiitan6z amfizem
de hastaligin fizyopatolojisi ve tani-tedavi yaklagimlarimizda
odaklanabilecegimiz farkl noktalar olabilecegini
disindirmektedir. Daha fazla ¢alisma bu komplikasyonun
patogenezi ve yayginligi acisindan bir ihtiyactir.

Cikar Catismasi: Yazarlar gikar ¢atismasi bildirmemistir.

Finansal Destek Beyani: Yazarlar finansal destek
bildirmemistir.

Yazarlarin Katkisi: TNB literatir taramasina ve yazinin
hazirlanmasina  katkida  bulunmustur.  SU, verilerin
toplanmasina ve sekillerin  hazirlanmasina  katkida
bulunmustur. AA, vakanin yazimina katkida bulundu ve nihai
taslagl gozden gecirdi. TUm vyazarlar taslagi okudu ve
onayladu.

Aydinlatilmis Onam Formu: Hasta yakinlarindan bu olgu
sunumunun ve beraberindeki gériintulerin yayinlanmasi igin
yazili bilgilendirilmis onam alindi. Yazili onamin bir kopyasi
dergide incelenmek lizere mevcuttur.
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CASE REPORT / OLGU SUNUMU

Rare Case in Emergency Department; Mucormycosis Causes Vision Loss
Acil Serviste Nadir Olgu; Gérme Kaybina Neden Olan Mukormikozis

Basak Har'™, Seyran Bozkurt Babus!“, Ataman Kose?!

ABSTRACT

Aim: We aimed to present a case of rhinoorbital
mucormycosis associated with high mortality and disability
rates.

Case: A 46-year-old male patient with a history of
diabetes was admitted to our emergency department with
complaints of drooping of the eyelid and loss of vision. The
patient with a necrotic lesion on the palate was hospitalized
with the diagnosis of rhinoorbitacerebral mucormycosis.

Conclusion: In patients with a history of diabetes,
periorbital cellulitis, loss of vision or neurological findings,
mucor mokcosis should be kept in mind and the oropharynx
should be examined thoroughly.

Keywords: Diabetes mellitus, rhino orbital cerebral
mucormycosis, ocular manifestations, necrosis of the palate
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Amag: Yiksek mortalite ve sakatlik oranlari ile iliskili
rinoorbital mukormikozis olgusunun sunulmasi amaglandi.

Olgu: Diyabet 6ykisi olan 46 yasinda erkek hasta goz
kapaginda diisme ve gérme kaybi sikayeti ile acil servisimize
bagvurdu. Damakta nekrotik lezyonu olan hasta
rinoorbitaserebral mukormikoz tanisi ile hastaneye yatirildi.

Sonug: Diyabet oykiisi olan, periorbital selilit, gérme
kaybi veya norolojik bulgularla acil servise basvuran
hastalarda mukor mikozis akilda tutulmali ve orofarinks iyice
muayene edilmelidir.

Anahtar Kelimeler: Diyabetes mellitus, rinoorbital
serebral mukormikoz, gbz bulgulari, damakta nekroz
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GoOrme Kaybina Neden Olan Mukormikozis

Giris

Mukormikoz, mucorales tiirinden mantarlara bagl gelisen
mortalitesi yiiksek bir mantar enfeksiyonudur (1,2). insidansi
tam olarak bilinmemekle birlikte ¢ok sayidaki c¢alisma
insidansinin arttigini géstermistir (1). Bir cok formu olup, en
stk gorileni rinoserebral mukormikozistir (3). Rino-orbital-
serebral invaziv mukormikoz, tipik olarak bagisikhgi
baskilanmis ve 0Ozellikle hematolojik bozukluklari olan
hastalarda ciddi ve yasami tehdit eden bir komplikasyondur
(4). Diyabet 6zellikle diyabetik ketoasidoz (DKA) mukormikoz
icin 6nemli bir risk faktort gibi gériinmektedir (4). Diyabet
Oykusu olan, goz cevresinde sislik ve gorme kaybi sikayeti ile
acil servisimize basvuran ve rinoorbitaserebral mukormikoz
tanisi konulan hastayr sunmayi amagladik.

Olgu Sunumu

Diyabetes mellitus (DM) 6ykisu olan 46 yasinda erkek hasta,
sag goz cevresinde sislik ve gorme kaybi sikayeti ile acil
servisimize basvurdu. Hastanin 4 giin 6nce agizda yara
nedeniyle dis hekimine basvurdugu ve amoksisilin klavulanik
asit tedavisi baslanildigl, bir giin 6ncede bulanti kusma
nedeniyle basvurdugu dis merkezde DKA tanisi aldigi ve
DKA’ya yonelik tedavisinin uygulandigl, takipte goz
cevresinde sislik, go6z kapaginda disme ve gormede
bulaniklik gelismesi (zerine hastanemiz acil servisine
yonlendirildigi 6grenildi. Bilinci agik koopere oryante olan
hastanin sag goz cevresinde sislik, propitoz ve oftalmopleji
izlendi. Sag go6zde 15k refleksleri ve kornea refleksi
alinamayan hastanin, agiz icinde sert damakta orofarinkse
kadar uzanim gosteren nekrotik lezyonu tespit edildi (Figlr
1).

BTy

Bl 3
nekrotik lezyon

Figlir 1: Agiz iginde sert damakt siah
Diger sistem muayeneleri dogaldi. Hastanin laboratuvar
degerlerinde; beyaz kire 19,55 X103/uL, CRP 220mg/dL,
glukoz; 292mg /dL, sodyum: 131 mEq/L, tam idrar tetkikinde
keton pozitifligi, kan gazi incelemesinde pH: 7.369,
HC03:16,8 mmHg, PCO; : 24,3 mmHg, P0O,:60,1 mmHg, baz
defisiti:-10.6 tespit edildi. iigili bélimlere konsiilte edilen
hasta mukormikoz 6n tanisiyla kulak burun bogaz (KBB)
servisine vyatirildi. KBB klinigince c¢ekilen maksilofasiyal
bilgisayarli tomografi'de (BT) paranasal sintslerde mukozal
kalinlasma, sag globda propitotik gériinim ve retrobulber
yag doku planlarinda dansite artisi gézlendi (Figiir 2). Orbital
manyetik rezonans goériintileme (MRG)’ de sag nazal konka

diizeyinden orbitaya ve sag mastikator aralik-ptyrgoid
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Figiir 2. Bilgisayarli Tomografi: Yildiz; Globda anteriora protriizyon,

Oklar; Retrobulber yag planlarinda kirlenmeyi gostermektedir.
kas dokularina uzanan inflamasyon ile kaverndz siniste
trombs tespit edildi (Figlr 3a, Figlir 3b). Mevcut gérintiler
DM 6ykisi olan hastada mukor tutulumu agisindan anlamli
olabilir seklinde yorumlandi. Amfoterisin B ve ampisilin
sulbaktam tedavisi baslandi. Hastaya nekrotik doku
debritmani uygulandi. Patolojik incelemede doku ve damar
invazyonun eslik ettigi, fungus sporlari ve hiflerinin izlendigi
mukormikozisle uyumlu bulgular saptandi. Yatisinin 5.
glniinde uykuya egilim gelismesi lzerine cekilen serebral
MRG’de sag superior serebellar arter sulama alaninda akut
enfarkt ile uyumlu sinyal degisiklikleri ve sag paryetal lob
yluzeyel ve derin border zonlarda enfarkt ile uyumlu bulgular
saptandi (Figlir 4). Gerekli tedavileri uygulanan hasta yaklasik
3 ay sonra hastaneden taburcu edildi. Hastadan bu olgu
sunumunun ve beraberindeki goriintilerin yayinlanmasi igin
yazih bilgilendirilmis onam alindi.

Figlir 3: Manyetik Rezonans Goriintileme a: Kontrastli yag baskili T1A goriinttde;

Yildiz : Globda anteriora protriizyon, Beyaz Ok: Retrobulber yag planlarinda
kirlenme, Siyah ok: Kavernoz siniiste trombiist gostermektedir. b: Kontrasth yag
baskili T1A gorintiide; Sag parafarengial alan, sag medial ve lateral pterigoid kaslar
bulundugu mastikator alan, sag masseterik alan ve sag parotid alandaki tutulumu
gostermektedir. Yildiz : Parafarengial alan, Beyaz Ok: Medial ve lateral pterigoid
kaslarin bulundugu mastikator alan, Siyah ok: Masseterik alan, ici dolu beyaz ok :
Parotid alan
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Figlir 4. Serebellar vermis sag kesiminde sag superior serebellar arter

sulama trasesinde diflzyon kisitlamasi izlenmis olup (a) apparent
diffusion coefficient (ADC) gorintilerde de karsiligi segilmektedir (b).
Sag pariatel lob yuzeyel (c) ve derin (d) border zonlarda da difiizyon
kisitlamasi segilmektedir.

Tartisma

Mukormikoz, bashca bagisikligi baskilanmis hastalarda
ortaya ¢ikan yuksek mortalite (>% 50) ve sakatlik oranlari ile
iliskili nadir ve ciddi bir firsatgi enfeksiyondur. (5,6).
Rinoserebral, gastrointestinal, pulmoner, kutandz, disemine
ve yaygin olmayan tip olmak tzere alti formu mevcuttur (1).
En yaygin bilinen risk faktérleri; DM, lenfoid maligniteler,
yanik, ciddi travma, bobrek yetmezligi ve streroid tedavisidir
(6). Mukormikozis olgularinin %36-88’ inde DM 6zellikle DKA
oldugu bildirilmistir (7). Olgumuzda da acile servise
basvurusu sirasinda DKA klinigi mevcuttu.

Mukormikozisin bulasi inhalasyon yolu ile olup sporlarin
sinise ve komsu dokulara invazyonu sonucu gelisir (7).
Baslangic semptomlar goz kapaginda sislik, burun tikaniklig
gibi sinlzit veya periorbital seliliti diisindirecek sekilde
atipik oldugu icin tani genellikle ge¢ konulur (2,6,7).
Olgumuzda da ilk planda damaktaki yara nedeni olarak farkl
etken oldugu duslinillerek tedavi 6nerilerinde bulunuldugu
ancak enfeksiyonunda yarattigi duruma sekonder olarak
DKA kliniginin gelistigi ve enfeksiyonun yayilimiyla propitoz,
gormede bulanikhk, oftalmoplejinin gelistigi gozlenmistir.
Mukormikozun ayirt edici 0zelligi, anjiyoinvazyon ve
trombozdan kaynaklanan doku nekrozudur, ancak nekrotik
bir eskarin yoklugu taniyi ekarte ettirmez. (1). Corzo-Leon ve
arkadaslari DM'li
mukormikoz igin "kirmizi bayraklar / uyari isaretleri" olarak;

hastalarda rino-orbito-serebral

kraniyal sinir felci, diplopi, sinlis agrisi, proptozis, periorbital
o6dem, orbital apeks sendromu veya damak (lserini
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Oonermistir (5). Olgumuzda da damakta nekrotik vyara,
propitoz, i1sik reflekslerinin alinamadigi tespit edilmistir.
Mantarlar, kan damarlarinin duvarini kolayca invaze ederek
tromboza ve doku iskemisine yol agabilir. Bu nedenle
enfeksiyonun kavernoz sinlis veya merkezi sinir sistemine
yayllmasi nadir degildir (3). intrakraniyal enfeksiyonun
yayllmasi, beynin herhangi bir yerinde serebrit, apse
olusumuna, iskemik enfarktis veya caverndz sinls
trombozuna yol agabilir. (7). Mental durumdaki bozulma,
genellikle hastalik slrecinin intraserebral yayilimini gésteren
bir isarettir. Bu semptomlarin timi saatler icinde veya bir
kag giinluk siregte ortaya gikabilir (3). Literatlr ile uyumlu
olarak olgumuzda stireg ¢ok hizli ilerlemis, basvuru sirasinda
cavernoz siniiste tromboz, yatisinin 5. Giinlinde de santral
gorintilemede akut enfarktla uyumlu goriinim tespit
edilmistir. Mukormikozisin direkt penetrasyon ve kan damari
yoluyla yayilimi bu hastada oldugu gibi tromboz ve doku
nekrozu egilimini agiklamaktadir.
Klinik bulgular ve goérintiileme teknikleri, mukormikoz icin
karakteristik degildir ve ¢ok sayida vakada postmortem
teshis edilir (2). Tani, yiksek klinik sipheye dayanmasina
ragmen, BT ve MRG, yayillimin belirlenmesinde énemli bir rol
oynar. (8). Beyin veya sinus BT'de; sinis mukozasinda veya
ekstraokiler kaslarda kalinlasma ve sinlslerde kemik
erozyonunu iceren bulgular gorilir. MRG, rinoserebral
mukormukozisin intradural ve intrakraniyal boyutunu,
kavernéz sinls trombozunu ve internal karotis arterin
kavern6z kisimlarinin  trombozunu belirlemede daha
duyarlidir. (2). Olgumuzda acil kosullarinda hastaya ilk olarak
BT tercih edilmis ancak servise yatirildiktan sonrasi
operasyon oncesi MRG ¢ekilmistir Olgumuzda MRG ve
histopatolojik incelemenin her ikisinde de vaskdler ve sinirsel
invazyon gosterilmistir.
Tedavi stratejisi; hizlh tani, altta yatan tibbi durumlarin
stabilizasyonu, sistemik antifungallerin  kullanimi ve
gerektiginde uygun cerrahi debridmani icerir. Tedavinin
siresi ampiriktir ve ilag uzun bir sire uygulanmahdir.
Amfoterisin B, etkili oldugu kanitlanmis tek antifungaldir (3).
Hastamiza da cerrahi debritman ve uzun sireli amfoterisin B
tedavisi uygulanmistir.
Mucorales tanimlamasi histomorfolojik ve 6zellikle de kultir
bazli tanimlamaya dayanir (4). Kesin tani, etkilenen dokularin
biyopsilerinde mukor igin tipik olan mantar hiflerinin
gosterilmesine dayanir (1). Hastamizin patolojik 6rneklerinin
incelemesinde doku ve damar invazyonun eslik ettigi fungus
sporlari ve hifleri izlenen mukormikozis saptanmistir.

Sonug:

Hastalar agiz igcinde/damakta olusan yaradan bahsetmedigi,
atipik semptomlarla basvurduklari ve agiz ici cok iyi muayene
edilmedigi icin ge¢ tani alabilmektedir. Teshis, risk
faktorlerinin taninmasi, klinik belirtilerin degerlendirilmesi,
gorintileme yontemlerinin erken kullanimi, histopatoloji ve
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kiltirlere dayali tani yontemlerinin hizli bir sekilde
baslatiimasindan olusur. Erken tani ve tedavi sag kalimi
arttirdigi igin klinisyenin risk altindaki kisilerde yiksek bir
klinik siphe olusturmasi esastir. Diyabet 06ykisi olan,
periorbital seliilit, sintzit klinigi, gorme kaybi veya nérolojik
bulgularla acil servise basvuran hastalarda mukor mikozis
akilda tutulmali, orofarinks iyice muayene edilmeli gerekirse
tedaviye hemen baslanmalidir

Cikar Catismasi: Yazarlar gikar catismasi bildirmemistir.

Finansal Destek Beyani: Yazarlar finansal destek
bildirmemistir.

Yazarlarin Katkisi: Yazarlar vakanin hazirlanmasi ve yazmina
esit oranda katki saglamistir.

Aydinlatilmis Onam Formu: Hastadan bu olgu sunumunun
ve beraberindeki goérintllerin yayinlanmasi igin yazili
bilgilendirilmis onam alindi. Yazili onamin bir kopyasi dergide
incelenmek Uizere mevcuttur.

Kaynaklar

1-Skiada A, Pavleas I, Drogari-Apiranthitou M. Epidemiology and Diagnosis
of Mucormycosis: An Update. J Fungi (Basel). 2020; 6(4): 265.

2-Reddy SS, Rakesh N, Chauhan P, et al. Rhinocerebral Mucormycosis
Among Diabetic Patients: An Emerging Trend. Mycopathologia (2015)
180:389-396

3-Thomas S, Singh VD, Vaithilingam Y, et al. Rhinocerebral mucormycosis—
a case report. Oral Maxillofac Surg (2012) 16:233-236

4-Raab P, Sedlacek L, Buchholz S, et al. Imaging Patterns of Rhino-Orbital-
Cerebral Mucormycosis in Immunocompromised Patients. Clin
Neuroradiol. 2017 Dec;27(4):469-475

5-Corzo-leon DE, Chora-Hernandez LD, Rodriguez-Zulueta AP, et al.
Diabetes mellitus as the major risk factor for mucormycosis in Mexico:
Epidemiology, diagnosis, and outcomes of reported cases. Medical
Mycology, 2018, 56, 29-43

6-Jiang N, Zhao G, Yang S, et al. A retrospective analysis of eleven cases of
invasive rhino-orbito-cerebral mucormycosis presented with orbital apex
syndrome initially. BMC Ophthalmology, 2016; 16:10

7-Zafar S, Prabhu A. Rhino-orbito-cerebral mucormycosis: recovery against
the odds. Pract Neurol 2017;17:485-488

8-Martin-Moro JG, Calleja JM, Garcia MB, Carretero JL, Rodriguez JG.
Rhinoorbitocerebral mucormycosis: A case report and literature review.
Med Oral Patol Oral Cir Bucal. 2008;13(12):E792-5.

Anatolian J Emerg Med 2021;4(2):68-71

Hari ve ark.

71



Anatolian Journal of Emergency Medicine 2021;4(2):72-78

REVIEW / DERLEME

Triage Attitude of Health Professionals Who Work in Emergency Services
Acil Serviste Gérev Yapan Saglik Profesyonellerinin Triyaj Tutumlari

Hilal Durmaz!®, Sevil Pamuk Cebeci?

ABSTRACT

Triage is defined as the rapid selection and coding
process, prioritization, which is performed at the scene and
in the health institution where they are transported, in order
to determine the priority treatment and those who need to
be transported in the case of a large number of patients and
injured. Itis the golden application required to provide faster
and higher quality health care services in emergency
services. While this application focuses on using the
resources of the health institution efficiently at the right
place and at the right time, it also prevents the waiting
intensity in the emergency services and helps to reduce the
morbidity and mortality rate. There are five and three levels
of triage at the international and national level. Health
professionals who practice triage are also diverse, and
physicians, nurses, emergency medical technicians and
health officers can practice triage. This diversity is reflected
in triage application success rates. This article was written to
examine the triage attitudes of healthcare professionals
working in emergency departments. The triage duties of
health professionals working in the emergency department
should be specified in detail in the regulation. Paying
attention to the application of triage in undergraduate
education, adding triage training to the content of First Aid
and Emergency Care course, regularly informing health
professionals about the innovations in triage in their in-
service training after graduation will be useful in eliminating
the deficiencies and applying triage more successfully.

Keywords: Emergency service, nurse triage, attitude.
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Triyaj, ¢ok sayida hasta ve vyaralinin bulundugu
durumda, oncelikli tedavi ve nakil edilmesi gerekenlerin
tespiti amaciyla, olay yerinde ve ulastirildiklari saglk
kurulusunda vyapilan hizli segme ve kodlama islemi,
onceliklendirme olarak tanimlanir. Acil servislerde daha hizlh
ve kaliteli saglik bakim hizmeti verebilmek icin gereken altin
uygulamadir. Bu uygulama dogru yerde ve dogru zamanda,
saghk kurumunun kaynaklarini verimli sekilde kullanmaya
odaklanirken ayni zamanda acil servislerdeki bekleme
yogunlugunu onler, morbidite ve mortalite oraninin
azalmasina yardimci olur. Uluslararasi ve ulusal dizeyde
besli ve Ucli dizeylerde triyaj uygulamasi mevcuttur. Triyaji
uygulayan saglik profesyonelleri de cesitlilik géstermekte,
hekim, hemsire, acil tip teknisyeni ve saghk memuru triyaj
uygulamas! yapabilmektedir. Bu cesitlilik triyaj uygulama
basari oranlarina da yansimaktadir. Bu makale acil
servislerde gorev yapan saglik profesyonellerinin triyaj
tutumlarini incelemek amaciyla yazilmistir. Yonetmelikte acil
serviste gorevli saghk profesyonellerinin triyaj gorevleri
ayrinti olarak belirtilmelidir. Lisans egitiminde triyaj
uygulamasinin nemsenmesi, ilkyardim ve Acil Bakim dersi
icerigine triyaj egitiminin eklenmesi, mezuniyet sonrasi
goreve baslayan saglk profesyonellerinin  hizmet igi
egitimlerinde triyajdaki yenilikler hakkinda diizenli olarak
bilgilendirilmesi, eksikliklerin giderilmesinde ve daha basaril
triyaj uygulanmasinda faydal olacaktir.
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Giris

Tarihsel agidan baktigimizda ilk triyaj 1804-1814 arasinda
Fransa’da imparator Napolyon Bonaparte doéneminde
uygulanmistir. Napolyon’un bas cerrahi Dominique Jean
Larrey, savas sirasinda tibbi kaynaklarin iyi bir sekilde
yonetilmesi amaciyla agir yarali askerlere herhangi bir
miidahalede bulunmayip hafif yarali askerlere uygun
tedaviler saglayarak savasa donls yapmalari igin triyaj
uygulamistir (1). Askerleri daha hizli cepheye déndiirmek ve
tibbi kaynaklari daha verimli kullanmak icin askerler arasinda
bir secim yoluna gidilmis,savasin aci yiizi olarak, agir yarali
askerler 6lime terk edilip iyilesme olasiligi yiksek askerler
tedavi edilmistir (2). Triyajin gelisimi savaslarla paralellik
gostermektedir. Triyaj, 1. Dlnya savasinda slire¢ anlamini
kazanmis ve tibbl kaynaklarin g¢ogaltilmasini saglamistir.
Savas alanindaki bu gelismeler sivil alana da yansimis, ilk
triyaj 1963’de Amerika Birlesik Devleri (ABD) Yale Newhaven
Hastanesinin acil boélimiinde uygulanmis ve 1964’de
Weinermann ve arkadaslari ilk sivil triyaj uygulamasini yazili
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olarak bildirmistir (3). Bildiride triyaj ihtiyacinin acil servislere
basvuran agir hasta ve acil olmayan hasta sayisindaki artistan
kaynaklandigi belirtilmistir. Etimolojik olarak Fransizca bir
kelime olan “trier” kelimesinden tiretilen triyaj
kelimesi,“filtreleme” veya “siralama” anlamina gelmektedir
(4). Triyajin Turkge karsiligi ise “Onceliklendirme”dir (5).
Yonetmelikte “cok sayida hasta ve yaralinin bulundugu
durumlarda, éncelikli tedavi ve nakil edilmesi gerekenlerin
tespiti amaciyla, olay yerinde ve ulastirildiklari saglik
kurulusunda yapilan hizli secme ve kodlama islemi”seklinde
tanimlanmaktadir (5). Ryan (2008) ise triyaji, hayati tehdit
eden vakalari belirlemek, yonlendirmek ve tahliye etmek
seklinde tanimlamistir (Tablo 1) (6).
Triyaj fizyoloji, glvenlik, sevgi, 0z saygi, kendini
gerceklestirme temelinde Maslow’un ihtiyaclar hiyerarsisine
dayanir. Acil servislerde bu durum ABCDE (Airway,
Breathing, Circulation, Disability and Exposure)-yani hava
yolu, solunum, dolasim, norolojik durum ve tiim viicudun
incelenmesi- olarak tanimlanir.Bu kosullarin yaninda agri,

Triyaj Sistemi

Seviyeler

Hastanin B akim Siiresi

Aciliyet Siddeti Indeksi = ABD ESI-1
Avusturalya ESI-2 Siire Yok
Kanada ESI-3
Birlesik Krallik ESI-4
ESI-5
Avustralya Triyaj Avustralya 1- Resisitasyon Seviye 1- 0 dk
Sistemi Yeni Zellanda 2- Cok Acil Seviye 2- 10 dk
3- Acil Seviye 3- 30 dk
4- Az acil Seviye 4- 60 dk
5- Acil Olmayan Seviye 5- 120 dk
Manchester Triyaj Ingiltere 1- Hemen ( Kirmuzi) Seviye 1- 0 dk
Sistemi Iskogya 2- Cok Acil (Turuncu) Seviye 2- 10 dk
3- Acil (San) Seviye 3- 60 dk
4- Standart (Yesil) Seviye 4- 120 dk
5- Acil Olmayan (Mavi) Seviye 5- 240 dk
Kanada Triyaj Sistemi = Kanada 1- Resiisitasyon Seviye 1- 0 dk

Tablo 1.Triyaj Sistemleri

Anatolian J Emerg Med 2021;4(2):72-78

2- Cok Acil Seviye 2- 15 dk
3- Acil Seviye 3- 30 dk
4- Az acil Seviye 4- 60 dk

5- Acil Olmayan

Seviye 5- 120 dk
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kanama, sicaklik, biling diizeyi ve akut kosullar da dikkate
alinir. Richardson (2006) mevsimsel, vardiya ve haftanin
glniine gore olusan belli yogunluklarda morbidite ve
mortalitenin arttigini belirlemistir (7). Bu bakimdan triyaj,
acil  servislerde  hastalarin  bakimini  tamamlayici
niteliklerdendir. Bu sistem dogru yerde ve zamanda, saglik
kurumunun kaynaklarini  verimli sekilde kullanmaya
odaklanir; acil servislerdeki bekleme yogunlugunu onler,
morbidite ve mortalite oraninin azalmasina yardimci olur (8).
Triyaj icin hastane 6ncesi ve hastanede olmak Ulzere dort
farkli alan tanimlanmistir. Bunlar: sahada afet triyaji, sahada
iletisime bagh triyaj, acil serviste afet triyaji ve rutin acil
servis triyaji olarak siralanmaktadir. Bugilin hastanelerin acil
servislerinde rutin acil servis triyajikullaniimaktadir (2).Triyaj
sistemleri bu zamana kadar 3’l4, 4’li, 5’li sistemler olarak
siniflandiriimigtir. 5°li sistemler 3’li ve 4’14 sistemlere gore
daha glivenli, hastalari dogru acil alanlarina yonlendirmede
daha duyarhdir. Bu yiizden gilincel olarak baktigimizda 5’li
triyaj sistemlerinin daha ¢ok kullanildiklari gorilmektedir.
Gegerlilik ve guvenirligi kanitlanmis yaygin kullanilan 5’li
triyaj sistemleri:
e Acilivet Siddeti indeksi (Emergency Severity Index -ESI),
e Avustralya Triyaj Sistemi -ATS/Ulusal Triyaj Sistem-
UTS/National Triage System -NTS,
e Manchester Triyaj Sistemi (Manchester Triage System -
MTS),
e Kanada Triyaj Sistemi (Canadian Triage and Acuity Scale
-CTAS)’dir(9).

Aciliyet Siddeti indeksi (Emergency Severity Index -ESI)
Aciliyet Siddeti indeksi (Emergency Severity Index, ESI) ilk
olarak 1990’larda ABD’de kullaniimistir ve bircok (lkede
(Avusturalya, Kanada, Birlesik Krallik vb.) triyaj sisteminin
temellerini olusturmustur (10). Bu sistem acil tip uzmanlari
ve acil servis hemsireleri tarafindan gelistirilmistir. ESI'de
sirastyla 1 en yiiksek 5 en dlsik olmak Uzere bes seviye
bulunmaktadir.Hemsirenin sordugu kisa sorular hastanin
hangi seviyede degerlendirecegini belirler:

1. seviye hayati 6nem tasir. Acil miidahale gerektiren hasta
ve yaralilardir. Bunlara ornek, kardiyak arrest gelisimi, ciddi
solunum sikintisi, biling bozuklugu, dolasim bozuklugu yapan
tasikardi, bradikardi, hipoglisemi, anafilaksi 6rnek verilebilir.
2. seviye bekleyemeyecek olan hastalardir. Gogis agrisi,
inme, siddetli agrisi olan hasta, anibiling degisikligi olan yasl,
intihar disilincesi olan hasta, gastrointestinal sistem
kanamasi, pnomotoraks ornek verilebilir. 3. seviye; hayati
bulgulari normal olup, iki veya daha fazla kaynakla tedavi
edilebilecek hastalardir. Pnémoni, karin agrisi, kiriksiiphesi
gibidurumlar 6rnek verilebilir. Ancak iki veya daha fazla
kaynak kullanildigi halde hayati bulgulari anormal olan
hastalar 2. seviyeye gonderilir.

4. Seviye bir kaynak kullanilip hayati bulgulari normal olan
hastalardir. Ornegin; basit kesi, burkulmalar, idrar yolu
enfeksiyonu  ornek verilebilir. 5. Seviye hayati
bulgularinormal olan ve kaynak kullanilmayan kisacasi
muayene ile karar verilebilecek durumundaki hastalardir.
Bogaz agrisi, burun akintisi, regl agrisi 6rnek verilebilir. ESI
literatirde uygulanmasi kolay, hasta icin glivenilir ve
bekleyis sirelerini azaltan bir triyaj sistemi olarak
gorilmektedir. Acik ve anlasilir olmasi uygulayicilara
Anatolian J Emerg Med 2021;4(2):72-78
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o0gretme acgisindan énemli kolayliklar saglamaktadir (Sekil 1)

Hayat kurtarici miidahale gerekli mi? » 1

Risk durumu yiksek mi?

veya
Konfiize/letarjik/dezoryante mi? 2
veya
Siddetli agri/distres durumu var mi?

AN

Kag kaynaga ihtiyagvar ?
YOK BiR BIRDEN COK
5 a Vitalleri tehlikeli

durumda mi?

DUSUN

sekil 1. Aciliyet Siddeti indeksi

Avustralya Triyaj Sistemi -ATS/National Triage System -NTS /
Ulusal Triyaj Sistemi -UTS

Avustralya’da 1980°li yillarda Jelinek ve Fitzgerald tarafindan
gelistirilen Ulusal Triyaj Sistemi (UTS), 1994’de Avustralya acil
servislerinde zorunlu hale gelmistir. UTS, 2000’lerde Avustralya
Triyaj Sistemi (ATS) olarak degistirilmistir. ATS bes seviyeden
olusmaktadir. Her bir seviye hastanin saglik durumuna ve buna
bagli bekleyebilecegi sireye gore olusturulmustur (11).

Birinci seviye hayati tehlike mevcut olan hastalar igindir. Bu tip
hastalara hemen miidahale edilmesi gerekmektedir.Ornegin; kalp
durmasi, solunum durmasi, Glasgow koma skalasinin (GKS) 9’dan
kiglik olmasi, asiri solunum sikintisi, kan basincinin 80’den kiglik
olmasi gibi durumlarda birinci seviyeye basvurulur. ikinci seviye
yasam tehdidi yakin olan hastalar icindir. 10 dakika icinde miidahale
edilmesi gerekmektedir. Ornegin; ciddi kan kaybi, GKS’nin 13’ten
kiglik olmasi, diastolik kan basincinin <50’den kugtk, sistolik kan
basincinin>150’den biytk oldugu durumlar, stipheli sepsis gibi
durumlarda hasta ikinci seviyeye yénlendirilir. Ugilincii seviye yasam
tehdidi olasiligi olan hastalar igindir. ilk 30 dakikada miidahale
edilmesi gerekmektedir. Ornegin; siddetli hipertansiyon, orta
derecede kan kaybi, siddetli kusma, dehidrasyon, orta derecede
agri, yiksek risk ozellikleri olmayan karin agrisi gibi durumlarda
hasta Uglincl seviyeye yonlendirilir. Dordiincii seviye durumu ciddi
olma olasilig olan hastalar igindir. 60 dakika icinde mudahale
edilmesi gerekmektedir. Ornegin; hafif kanama, yabanci cisim
aspirasyonu, dehidrasyon olmaksizin ishal veya kusma, hafif
burkulmalar gibi durumlarda hasta dordlnci seviyeye yonlendirilir.
Besinci seviye ise acil olmayan hastalar igindir. 120 dakika icinde
midahale edilmesi gerekmektedir. Ornegin ufak yaralar ve siyriklar,
hafif agrilar, planlanmis ziyaretler (pansuman, yara incelenmesi)
gibi durumlarda hasta besinci seviyeye yonlendirilir (12).

Kanada Triyaj Sistemi (Canadian Triage and Acuity Scale-CTAS)
Kanada Acil Hekimleri Dernegi (The Canadian Association of
Emergency Physicians) 1995’de 5 asamali Canadian Triyaj Skalasi
(CTAS)'n1 Kanada’daki tiim acil servislerde kullanilmasini énerdi. 5
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asamanin boéliimleri; resusitasyon, ¢ok acil, acil, daha az acil ve acil
olmayan olarak tanimlanmigtir.Bu triyaj sistemi 1994’de tasarlanan
Avusturalya Triyaj sisteminden esinlenerek yapilmistir. 1997'de
Kanada Acil Hekimleri Dernegi ve Kanada Ulusal Acil Hemsireler
Birligi (The National Emergency Nurses Affiliation of Canada)
tarafindan bu sistem onaylanip Kanada saglik politikasina dahil
edilmistir (13). 2001’de pediatrik versiyonu gelistirilmis,2004’de de
triyaj hemsirelerine yardimci olmak igin revize edilmis hali
yayimlanmigtir (14). 2016’da isebekledikge durumu koétilesecek,
zayif hastalar icin kirilganhk baz alinarak aciliyet durum seviyesi
yukseltilmis tekrar revize edilmistir (15).

Manchester Triyaj Sistemi (Manchester Triage System - MTS)
Kraliyet Kaza ve Acil Durum Universitesi (The Royal College of
Nursing Accident and Emergency Association-RCN) ve ingiliz Kaza
ve Acil Tip Dernegi (The British Association for Accident and
Emergency Medicine-BAEM) tarafindan1994’de Manchester Triyaj
Grubu (Manchester Triage Group- MTG) kurulmustur. MTG’nin
yaptigl calismalar sonucu hastanelerde farkli uygulamalar
belirlenmis ve ortak bir uygulama igin MTS gelistirilmistir (16).

MTS 5 seviyedir; her bir seviye, isim, renk ve hastaya midahale
suresi agisindan tanimlanmistir (Tablo 2).

Seviye Isim Renk Bekleme Zamani
1 immediate (Hemen) Kirmizi 0
2 Very Urgent (Cok acil) Turuncu 10
3 Urgent (Acil) Sar1 60
4 Standart (Normal) Yesil 120
5 Non-urgent (Acil olmayan) Mavi 240

Tablo 2. Manchester Triyaj Sistemi(Manchester Triage System - MTS)

Tiirkiye’de Kullanilan Triyaj Sistemi

Turkiye’de ilkyardim ve acil miidahalenin gelisimi diinyadaki
gelisime paralel olarak savaslara dayanmaktadir. Florence
Nightingale, 1854-1856 Kirim Savasi’nda Selimiye Kislasi’nin
hastaneye cevrilmesiyle yarali askerlere bakim vermistir
(17). Sonraki yillarda 1911 Trablusgarp Savasi ve 1912 Balkan
Savasi ilkyardim ve acil miidahalenin 6nemini géstermistir.
Triyaj uygulamasinin temelleri, yaral asker sayisinin fazlaligi
nedeniyle, askerlerin agir ve hafif yarali seklinde ayrilmasiyla
atilmistir. ilkyardim ve acil uygulamalari 11 Haziran 1868
tarihinde “Osmanli Yarali ve Hasta Askerlere Yardim
Cemiyeti”nin kurulmasiyla resmiyet kazanmistir. 1877'de
Marko Pasa baskanliginda toplanan cemiyetin adi dénemin
padisahi Abdiilhamit Han tarafindan “Hilali Ahmer Cemiyeti”
olarak degistirilmis, cumhuriyetin ilaniyla birlikte bu cemiyet
“Turkiye Cumhuriyeti Kizilay Cemiyeti” adini almistir (18).
Cumbhuriyetin  ilaniyla  birlikte  Tirkiye'de  modern
hemsireligin gelisimi hiz kazanmistir. Hemsirelik egitimi
alaninda  ¢esitli  okullarin  agilmasi  bu  durumu
desteklemektedir.1920’de Amerikan Hastanesi bilinyesinde
acilan Amiral Bristol Ozel Saglik Meslek Lisesi, 1925’de Kizilay
Ozel Hemsirelik Lisesi bu ddénemde agilan ilk hemsirelik
okullaridir. Bu okullari 1939’da Ankara’da Milll Savunma
Bakanhgi'na bagh Askeri Hemsirelik Okulu ve 1943’de Tevfik
Saglam Hemygirelik Lisesi izlemistir. 1946’dan itibaren Saghk
Bakanhgi tarafindan ¢ok sayida lise diizeyi hemsirelik okulu
actimustir (19).

1961'de vyayimlanan 224 sayih "Saglk Hizmetlerinin
Sosyallestirilmesi Hakkinda Kanun" ile saglik hizmetleri tlke
genelinde tiim vatandaslarin  ulasabilecegi sekilde
genisletilmistir. Tip alanindaki gelismeler yeni uzmanlik
dallarinin olusmasini saglamistir. Bu nedenle 1993’de "Acil
Anatolian J Emerg Med 2021;4(2):72-78
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ve ilkyardim" adi ile kabul edilen Acil Tip Uzmanlik Anabilim
Dali'nda uzmanlar yetismeye baslamistir (20). Hemsirelerin
uzmanhginin arttirilmasi, meslekte branslasma, hastalara
daha kaliteli bakim verme, bilimsel arastirmalar yapma,
saghk kurumlarina yoneticiler yetistirme gibi amaglarla da
lisans, yiksek lisans ve doktora egitim programlari agilmistir.
Universite diizeyinde hemsirelik egitimi ilk kez 1955’de Ege
Universitesi Hemsirelik Yiiksekokulu’nda baslamis, 1968 ve
1972’de Hacettepe Universitesi’nde sirasiyla yiiksek lisans ve
doktora programlariyla siiregelmistir (21). ilkyardim ve acil
tedavi alaninda triyaj, tedavi ve bakim uygulayan meslek
Uyelerinin, bilgi ve becerilerini arttirmak amaciyla, Vehbi Kog
Vakfi Semahat Arsel Hemsirelik Egitim ve Arastirma Merkezi
(SANERC) 1994'de “Acil Hemsireligi
Kursu”baslatmistir.1995’de kurulan Acil Tip Dernegi ile
Ulusal Travma ve Acil Cerrahi Dernegi de diizenli egitim ve
kurs programlari yliritmektedir (18).

Turkiye’de triyaj kavraminin uygulanmasi ile ilgili hiikimler
11 Mayis 2000'de yayimlanan Acil Saghk Hizmetleri
Yonetmeligi'nde geg¢mektedir. Yonetmelik 15. madde; 24
saat kesintisiz acil saglk hizmeti veren kurum ve kuruluslarda
“Acil hasta ve yaralilar karsilanarak, ilk tibbi miidahale ve
tibbi bakim yapilir. Hasta veya yaralilar igin yénlendirme
merkezin bilgisi dahilinde yapilir” seklinde ifade edilmis ve
ayni maddenin devaminda “Basvuran her hasta icin acil tibb?
degerlendirme, miidahale ve gerektiginde stabilizasyon
saglanir'" cumlesiyle triyaj kavramiyla ilgili genel esaslar
belirtilmistir. Maddenin (d) fikrasinda acil servislerin fiziki
niteliklerinden bahsedilmistir. 2004’de yapilan degisiklikte
niteliklere vyenileri eklenmis ve acil servislerde triyaj
alanlarinin bulunmasi gerektigi belirtilmistir (5).

16 Ekim 2009’da saglk bakanhginin yatakli saglk tesislerinde
acil servis hizmetlerinin uygulama usul ve esaslari hakkindaki
tebliginde triyaj uygulamasini tabip veya acil tip teknisyeni,
hemsire, sagllik memuru (toplum sagligl) ve benzeri
nitelikteki saglik personeli tarafindan yapilacagl beyan
edilmistir. Turkiye’deki triyaj uygulamasi yine ayni tebligde;
triyaj alanlari kirmizi (¢cok acil), sari (acil) ve yesil (acil
olmayan) alan seklinde tige ayrilmistir. 2018’de yayimlanan
Acil Servis Genelgesi’nde ise yesil alan; “yesil alan-1" ve “yesil
alan-2"seklinde tekrar diizenlenmistir (22). Agiklanan sistem
Ug asamali triyaj sistemleriyle benzerdir.

Turkiye’de Saglk Bakanligi'na bagli devlet hastanelerinin acil
servislerinde 3’lU triyaj sistemi uygulanirken bazi Gniversite
hastaneleri ve 06zel hastanelerde 5'li triyaj sistemi
uygulanmaktadir. 2013’deSaghk Bakanhgi Yatakh Tedavi
Kurumlari istatistik verilerine gore ulkemizde hasta
basvurusu yillik 82 milyon 308 bin 86’yken, bazi acil
servislere ginliik basvuru sayisinin 2000 civarinda oldugu
bildirilmektedir. 2017'de Kamu Hastaneleri istatistik
Raporuna bakildiginda 101 milyon 445 bin 329dur (23).
2013-2017 verilerini kiyasladigimizda hasta sayilarinin artig
ve hastanelerdeki acil servislerin aktif bir sekilde isledigi
gorilmektedir. Bu da bize triyaj kavraminin 6nemini
gostermektedir (Tablo 3).

Acil Servislerde Galisan Saglik Profesyonellerinin Triyaj
Tutumlan

Acil servislerde triyajin gelisimine baktigimizda; hekimler,
hemsireler, paramedikler ve saglik memurlari tarafindan
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SARI

Kategori 2: Orta ve uzamis dénem belirtileri olan ve Bu kategoride degerlendirilen
ciddiyet potansiyeli tagtyan durumlar. (solunum sayisi, | hastalar triyajdan sorumlu
nabiz, kan basinci, oksijen saturasyonu, viicut sicakhgi hekimin bilgisi dahilinde
anormal olan hastalar ve agri skoru maksimum skorun | dogrudan ilgili tedavi alanina
%80 altinda olan hastalardir. alinmahdir.

Tablo 3. Renk kodlamasi ve Triyaj Uygulamasi (26)

yapildigini  gdérmekteyiz. ilk uygulamalari 1964’de Yale
Newhaven Hastanesi'nde uygulanmaya baslayan triyaj
sistemi, yeterince gelismemesi nedeniyle 1980’lere kadar
hekimler tarafindan uygulanmistir (3,24). Bu durum
Ulkemizde de 2004’de yayimlanan yénetmelige kadar benzer
bir sekilde islemistir. Akyolcu (2006)'nun “Triyaj kimler
tarafindan uygulanir?” adh ¢alismasinda acil serviste
hastanin triyajini, hemsirelerin %43,7’si hekimlerin yaptigini
belirtmis olup yukaridaki vyarglyr destekler niteliktedir
(29).Glinimuzde hastanelerin ve acil servislerin, hasta
grubunun o6zellikleri ve personel durumuna goére triyaji
yapan kisilerin belirlenmesi hastane idareleri ve acil servis
sorumlularinin inisiyatifindedir (26). Hekimler nadiren triyaj
uygulamasina dabhil olurlar, ancak triyaj personeli igin bir
hekim hemen ulasilabilir ve erisilebilir olmalidir.

Acil servislerde hekimlerin uyguladiklari triyaj, genellikle
kidemli hekimlerin ambulansla gelen kirmizi alan hastasina
triyaj yapmalariyla bilinmektedir. Acil servise ambulansla
gelen her hasta direk kirmizi alana alindigindan kidemli
hekimler acil miidahale gerektiren bir hasta geldiginde erken
miidahale gerektigi icin triyaj yapmaktadir (24). Yine ¢ocuk
acil servislerinde triyaj uygulamalar yeterince gelismedigi
icin triyaji hekimler yapmaktadir (27). Burstrom ve ark.
(2012)’nin isveg’te li¢ hastanede farkl triyaj uygulamalarinin
(hekim liderliginde triyaj, hemsirenin ardindan acil hekiminin
degerlendirdigi triyaj ve hemgsirenin ardindan pratisyen
hekimin degerlendirdigi triyaj) karsilastirildigi ¢alismada
hekim liderliginde yapilan triyajin verimlilik ve bekleme
sureleri agisindan daha avantajli oldugu belirtilmistir (28).
Burstrom ve ark. (2015)'nin baska bir galismasinda 2008-
2012 yillari arasindaki veriler incelenmis hekim liderligindeki
triyajin bekleme sirelerini 34 dk. azalttig ayni zamanda acil
servise giden hastalarin 6lim oranlarinin da azaldig
belirtilmistir ~ (29). Triyajda acil hekimin etkisini
degerlendirmek icin yapilan galismada triyaj hemsiresiyle
birlikte kidemli bir acil hekiminin gérev yapmasiyla bekleme
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surelerinin 6nemli dlglide kisaldig belirtilmistir. Choi ve ark.
(2006)’'nin  g¢alisma verileri de bu durumu destekler
niteliktedir. Calismada hekimlerin triyaj yapmasi sonucu
bekleme siiresinin %38, ortalama islem siresinin de %23
azaldigi belirtilmistir (30).

Esmailian ve ark. (2014)'nin ¢alismasinda hemsire ve hekim
triyaji arasinda anlamli bir fark olmadigi belirtilmistir (10).
Benzer sekilde Han ve ark. (2010)’nin yaptiklari calismada da
hastalarin acil serviste kalis stirelerinde 6nemli bir azalma
olmadigl goézlenmistir. (31). Ersoy ve Akpinar (2010)'in
Kocaeli'nde acil servis hekimlerinin triyaj kararlarini
degerlendirdikleri ¢alismada ise acil hekimlerinin yaralilar
icin triyaj karari vermede yetersiz olduklari belirtilmistir (32).
Cogu zaman altin standart seklinde kabul edilen hekim
kararlarinin dogru olmadigi durumlar s6z konusu olabilir.
Triyaj konusunda standartlari belirleyen kilavuzlar veya
siniflandirmalar  su  anda mevcut degildir. Triyajin
standartlarini  belirleyen kilavuzlar veya siniflandirmalar
kullanildiginda, saglk calisanlarinin hastalara dogru sekilde
triyaj yapma olasiliklari 6nemli 6lgiide yukselecektir (33).
Sarikaya (2004)'nin galismasinda gogls agrisi gibi belirli
sikayetler igin  triyaj kilavuzlarinin  hazirlanmasinin
hemsirelerin ve doktorlarin kararlari arasindaki tutarhhg
artirdigi gosterilmistir.

Paramedikler ve acil tip teknisyenleri daha c¢ok
ambulanslarda hastalara eslik etmektedir. Bu durum birgok
Ulkede benzerlik géstermektedir (40). Dinya ¢apinda acil
servislerde triyaj hemsiresine bir alternatif paramedikler
gosterilebilir. Pointer ve ark. (2001) tarafindan yapilan
calismada uygun tani ve tedavi prosedirleri uygulanarak
paramedikler tarafindan da triyajin uygulanabilecegi
belirtiimistir (41). Bununla birlikte, Yildirrm (2017)'in
paramedik 6grencilerinin acil tip kliniginde uyguladiklari tibbt
becerilerin degerlendirildigi ¢alismasinda, 6grencilerin en
¢ok zorlandiklari beceriler arasinda triyaj uygulamasinin
bulundugu bildirilmistir (42).

Triyaj konusunda standartlari belirleyen kilavuzlar veya
siniflandirmalar  su  anda mevcut degildir. Triyajin
standartlarini belirleyen kilavuzlar veya siniflandirmalar
kullanildiginda, saglik galisanlarinin hastalara dogru sekilde
triyaj yapma olasiliklari 6nemli 6lglide ylkselecektir (33).
Literatliri taradigimizda Diinya’daki ve Tirkiye’deki acil
servislerde triyaj uygulamasini genellikle hemsireler
yapmaktadir (33). 2010 yilinda yayinlanan Hemsirelik
Yonetmeligi'nde acil servis hemsiresinin gorevlerinden biri
hastalarin acil servise kabullini saglamak olarak belirtilmistir
(34). Bu nedenle acil servislerde kullanilan gesitli triyaj
sistemlerinin gelismesinde hemsirelerin “hasta aciliyeti”ve
“zaman” bakimindan gézlemleri 6nemli rol oynamistir (35).
Turkiye’de Acil Servis Triyaj arastirmalari genellikle
hemsireler Uzerine odaklanmistir. Uluslararasi literatiirde
yapilan arastirmalarda bu duruma paralellik géstermektedir.
Bu tutumdan dolayi triyaj hemsiresine 6nemli sorumluluklar
yuklenmektedir (24, 36). Acil servislerde hastalarin
kalabahgi, her hastanin kendini en oncelikli hasta
hissetmesinden kaynakli anksiyetik davranislarindan dolayi
triyaj hemsiresi kisilerarasi iletisimde problem ¢ozici ve
¢6zUm odakh olmalidir. Ayrica dogru ve hizli karar verme
mekanizmalarini  gelistirip hastalari en verimli sekilde
alanlarina yonlendirmelidir. Dogru ve hizli karari verebilmek
i¢in; acil konusundaki bilgilerini guincel tutmasi, en az alti

76



Saglik Profesyonellerinin Triyaj Tutumlar

ayhk acil servis tecriibesi ve triyaj konusunda egitimler
almalari 6nemlidir (27).

Triyaj egitimi lisans diizeyinden baslayip acil servis slirecinde
de hizmet ici egitimlerle desteklenmelidir. Akyolcu ve ark.
(2006)’nin acil servislerde galisan hemsireler Gizerinde yaptigi
calismada;triyaj egitimi almayanhemsirelerin %87 oraninda
bulundugu ve triyajin tanimini bilenlerin %23 gibi distk bir
oranda ciktigr bildirilmistir (25).Avustralya’da yapilan bir
calismaya katilan hemsirelerden %42’si triyaj egitimi
almadigini, egitim alanlardan %14’G ise triyaj gorevi
yapmaya hazir olmadigini belirtmistir (36). Sungur ve ark.
(2009)'nin yaptiklari calismada ise katiimcilarin %64,7’sinin
triyaj egitimi almadigi, triyaj tanimini bilenlerin %67,6 oldugu
bildirilmistir (26). Bu da bize 2000 yilinda triyajla ilgili ilk
yayimlanan yonetmelikte triyaj kelimesi kullaniimayip,
bunun vyerine “yonlendirme” kavraminin kullanilmasinin
etkisi olabilecegini dislindirmektedir. Kiglkoglu ve ark.
(2017)’nin yaptiklari gaismada triyaj tanimini bilenlerin orani
%93,5 c¢ikarken triyaj konusunda kendilerini yeterli
hissetmeleri %72,7 ¢ikmistir (27). 2004’de yayimlanan
yonetmelikte ilk kez triyaj kavrami kullaniimis, hastanelerde
triyaj alani bulunmasi gerektigi belirtilmistir. Yapilan
calismalarda triyaj tanimi bilgi duzeyinin artigi triyaj
kavraminin  yonetmeliklerdeki  gelisimiyle  paralellik
gostermektedir. Hizmet igi triyaj egitimlerinin yeterince
yapilmadigi yapilan ¢alismalardaki verilerde goérilmektedir.

Tarhan ve Akin (2016)"1n yaptigi calismada hemsirelik egitimi
goren lisans 6grencilerinin triyaj tanimini bilme oranlari %88
iken triyajin renklerini bilme orani %28,8 olarak tespit
edilmistir. Triyaj tanimini bilme oranlarindaki yuksek
bulgu;6grencilerin klinik deneyimleri, glinlik yasamdaki acil
servis gozlemleri olarak tanimlanabilir. Triyajin renklerini
bilme oranlarindaki diisiklik ise uygulama anlaminda lisans
egitiminde triyaj konusundakiuygulama yetersizligini
disindiurmektedir (36). Acil servislerde asiri yogunlugun
azaltlmasinda triyaj hemsiresinin rolinin incelendigi
sistematik bir ¢alismada; 1971-2011 yillari arasinda yapilan
14 calisma incelenmis, triyaj hemsirelerine egitim verildikten
sonra bekleme sirelerinde anlamli bir azals (ortalama 37
dk.) oldugu tespit edilmistir(37).Giney Afrika’da hasta
yogunlugu vyiiksek bir acil serviste, egitimli hemsireler
tarafindan uygulanan triyajin bekleme siiresine olumlu katki
sundugu, beklemenin ortalama 38 dk. azaldig
bildirilmistir(38).

Subash ve ark. (2004)'ninyaptiklari ¢alismada, hekim ve
hemsire is birligiyle yapilan triyajin tibbi degerlendirme ve
taburcu olma siresini azalttigini bildirmistir (39). Sarikaya ve
ark.(2004)'nin hekim ve paramediklerin triyaj tutarliliklar
Uzerine yaptiklari calismada, triyaj egitiminden Once triyaj
tutarliliklari zayif olarak tespit edilen hekim ve paramedikler,
egitim verildikten sonra triyaj tutarhliginda artis gézlendigi
bildirilmistir.

Sonug

Yonetmelikte triyaji yapabilecek personeller; hekim,
hemsire, paramedik ve saglik personeli olarak tanimlanmis
ama is ayrimlari ayrintili belirtilmemistir. Sahada ¢ogunlukla
normal triyaj alaninda pratisyen ve uzman hekim triyaj
yapmamaktadir. Sadece kirmizi alanda uzman hekim
ambulansla gelen hastaya triyaj yapmaktadir. Yonetmelikte
triyaj yapar kismi agik uglu birakildigi icin kargasaya neden
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olmakta bu ylizden yeni bir yonetmelikle acil serviste gorevli
saghk  profesyonellerinin  triyaj gorevleri  ayrintih
belirtilmelidir.  Ayrica triyaj, uygulama kilavuzlariyla
uygulayicilara sunulmalidir.
Yapilan bir¢cok c¢alismada triyaj egitimi almis hekim ve
hemsirelerin yaptigi triyajin, bekleme siresi ve glvenirligi
acisindan diger saghk profesyonellerine gore daha etkili
oldugu gozlenmistir. Lisans egitiminde triyaj egitiminin
dnemsenmesi, ilkyardim ve Acil Bakim dersi icerigine triyaj
egitiminin eklenmesi, mezuniyet sonrasi gbreve baslayan
hemsirelerin hizmet ici egitimlerinde triyajdaki yenilikler
hakkinda dizenli bilgilendirilmesinin, eksikliklerin
giderilmesinde ve daha basarili triyaj uygulanmasinda faydal
olacagi kanaatindeyiz.

Cikar Gatigsmasi: Yazarlar gikar ¢atismasi bildirmemistir.

Finansal Destek Beyani: Yazarlar finansal destek
bildirmemistir.

Yazarlarin Katkisi: HD; derlemenin planlanmasi ve
yaziminda gorev almistir. SPC; yazinin tasarimi, yazinin
diizeltmesi ve son kontrol kisminda gorev almistir.

Etik Beyan: Yazarlar arastirma ve yayin etigine uyduklarini
beyan ederler.
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