ISSN: 2651-4311

VOLUME CIiLT: 3 ISSUE SAYI: 4 YEAR YIL:

ANATOLIAN

JOURNAL OF EMERGENCY MEDICINE
ANADOLU ACIL TIR DERGISI

@AnatolianJEM
TURKIYE

ACIL TIP
DERNEGI

Issued by The Emergency Medicine Association Of Turkey
anatolianjem.com

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee




Editors In Chief

Arzu DENIZBASI, MD., Prof.
Marmara University Faculty of Medicine,
Department of Emergency Medicine, Istanbul, Turkey

Mehmet Ali KARACA, MD., Assoc. Prof.
Hacettepe University Faculty of Medicine,
Department of Emergency Medicine, Ankara, Turkey

Associate Editors

Zeynep KEKEC, MD., Prof.
Cukurova University Faculty of Medicine,

Department of Emergency Medicine, Adana,
Turkey

Mehtap BULUT, MD., Prof.
Medipol University Faculty of Medicine,
Department of Emergency Medicine, Istanbul,
Turkey

Ozlem YIGIT, MD., Prof.
Akdeniz University Faculty of Medicine,
Department of Emergency Medicine, Antalya,
Turkey

Ozlem KOKSAL, MD., Prof.
Uludag University Faculty of Medicine,
Department of Emergency Medicine, Bursa,
Turkey

Serkan Emre EROGLU, MD, Assoc. Prof.

University of Health Sciences UmraniyeTraining

and Research Hospital
Department of Emergency Medicine, Istanbul,
Turkey

Tanzer KORKMAZ, MD, Assoc. Prof.
Tire State Hospital
Department of Emergency Medicine, Izmir,
Turkey

Nezihat Rana DISEL, MD, Assoc. Prof.
Cukurova University Faculty of Medicine
Department of Emergency Medicine,
Adana, Turkey

Muge GUNALP ENEYLI, MD, Assoc. Prof.
Ankara University Faculty of Medicine,
Department of Emergency Medicine, Ankara,
Turkey

Funda KARBEK AKARCA, MD, Assoc. Prof.
Ege University Faculty of Medicine,
Department of Emergency Medicine, Izmir,
Turkey

Basak BAYRAM, MD, Assoc. Prof.
Dokuz Eylul University Faculty of Medicine,
Department of Emergency Medicine, Izmir,
Turkey

Seyran BOZKURT BABUS, MD, Assoc. Prof.
Mersin University Faculty of Medicine,
Department of Emergency Medicine, Mersin,
Turkey

Sinan KARACABEY MD, Assoc. Prof.
Marmara University Faculty of Medicine,
Department of Emergency Medicine, Istanbul,
Turkey

Erkman SANRI MD, Assoc. Prof.
Marmara University Faculty of Medicine,
Department of Emergency Medicine, Istanbul,
Turkey



Technical Review Board

Mehmet Mahir KUNT MD.
Hacettepe University Faculty of Medicine,
Department of Emergency Medicine, Ankara, Turkey

Murat CETIN MD., Asst Prof
[zmir Tinaztepe University, Faculty of Medicine
Department of Emergency Medicine, Izmir, Turkey

Gul PAMUKCU GUNAYDIN MD., Asst Prof
Yildirim Beyazit University Faculty of Medicine
Department of Emergency Medicine, Ankara, Turkey

Melis EFEOGLU SACAK MD.
Marmara University Faculty of Medicine,
Department of Emergency Medicine, Istanbul, Turkey

Sercan YALCINLI MD.
Ege University Faculty of Medicine,
Department of Emergency Medicine, Izmir, Turkey

Begum OKTEM MD.
Kastamonu State Hospital,
Department of Emergency Medicine, Kastamonu, Turkey

Elif OZTURK MD.
Hacettepe University Faculty of Medicine,
Department of Emergency Medicine, Ankara, Turkey



Danigma Kurulu/Advisory Board

Adnan Yamanoglu _
I.K.GC.U. Atatiirk EAH Acil Tip Klinigi, Izmir

Ali Batur

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Ali Karakus

Mustafa Kemal Un. Acil Tip Anabilim Dali, Hatay

Arife Erdogan

izmir Cigli EAH Acil Tip Klinigi, izmir

Arzu Denizbasi

Marmara Universitesi Acil Tip Anabilim Dali, Istanbul
Ataman Kose

Mersin Universitesi, Acil Tip Anabilim Dali, Mersin
Ayfer Keles

Gazi Universitesi Acil Tip Anabilim Dali, Ankara
Ayhan Ozhasenekler

Yildirim Beyazit Universitesi Acil Tip Anabilim Dali, Ankara
Bugra ilhan

Bakirkéy Sadi Konuk EAH, Acil Tip Klinigi, istanbul
Can Aktas

Kog Universitesi Acil Tip Anabilim Dall, Istanbul
Caglar Alptekin

Kars Harakani Devlet Hastanesi, Acil Tip Klinigi, Kars
Cigdem Ozpolat

Marmara Universitesi, Acil Tip Anabilim Dali, istanbul
Elif Kaya Celikel

Ankara Sehir Hastanesi, Acil Klinigi, Ankara

Elif Oztiirk

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Engin Ozakin

Osmangazi Universitesi Acil Tip Anabilim Dali, Eskisehir
Engin Deniz Arslan

Antalya EAH, Acil Tip Klinigi, Antalya

Engin Tutkun

Bozok Universitesi, Halk Saghg Anabilim Dali, Yozgat
Enver Ozgete

Ege Universitesi Acil Tip Anabilim Dali, izmir

Erdem Kurt

Adiyaman Kahta DH, Acil Tip Klinigi, Adiyaman
Erkman Sanri

Marmara Universitesi, Acil Tip Anabilim Dali, Istanbul
Ersin Aksay

Dokuz Eyliil Universitesi Acil Tip Anabilim Dali, izmir

Haldun Akoglu _
Marmara Universitesi Acil Tip Anabilim Dall, Istanbul

Halil Dogan
Bakirkdy Sadi Konuk EAH Acil Tip Klinigi, Istanbul
iskender Samet Daltaban

Trabzon Kanuni EAH, Beyin ve Sinir Cerrrahisi Klinigi, Trabzon

Kaan Celik
Abant Izzet Baysal Universitesi, Acil Tip Anabilim Dali, Bolu
Mehmet Ali Karaca

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Mehmet Mahir Kunt

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Meltem Akkas

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Murat Cetin

Tekirdag DH, Acil Tip Klinigi, Tekirdag

Mustafa Burak Sayhan

Trakya Universitesi, Acil Tip Klinigi, Edirne

Nalan Kozaci

AKU Alanya EAH, Acil Tip Anabilim Dali, Antalya
Nurdan Ergun

Osmangazi Universitesi, Acil Tip Anabilim Dali, Eskisehir
Omer Salt

Trakya Universitesi, Acil Tip Klinigi, Edirne

Ozge Can

Ege Universitesi, Acil Tip Anabilim Dali, izmir
Ozlem Koksal

Uludag Universitesi, Acil Tip Anabilim Dali, Bursa
Selguk Coskun

Ataturk EAH, Acil Tip Klinigi, Ankara

Sercan Yalginh

Ege Universitesi, Acil Tip Anabilim Dali, izmir

Serdar Ozdemir

Umraniye EAH, Acil Tip Klinigi, Istanbul

Serkan Emre Eroglu

Umraniye EAH, Acil Klinigi, istanbul

Sinan Karacabey

Marmara Universitesi, Acil Tip Anabilim Dall, istanbul
Suphi Bahadirh

Beyliikdiizii DH, Acil Tip Klinigi, Istanbul

Siiveyda Yesilaras

Medical Park Hastanesi, Acil Tip Klinigi, izmir



Evvah Karakilig

Gaziosmanpasa Universitesi, Acil Tip Anabilim Dali, Eskigehir
Fatih Tanriverdi

Yildirim Beyazit Universitesi Acil Tip Anabilim Dali, Ankara
Filiz Kaya

Osmangazi Universitesi, Acil Tip Anabilim Dal1, Eskigehir
Funda Karbek Akarca

Ege Universitesi, Acil Tip Anabilim Dali, izmir

Giilhan Coskun Ozmen

Region Vasternorland, Sweeden

Tanzer Korkmaz

Cigli EAH, Acil Tip Klinigi, izmir

Vermi Degerli

Bozyaka EAH, Acil Tip Klinigi, izmir

Volkan Arslan

Hacettepe Universitesi Acil Tip Anabilim Dali, Ankara
Yusuf Ali Altunci

Ege Universitesi, Acil Tip Anabilim Dali, izmir

Zeynep Kekeg

Cukurova Universitesi, Acil Tip Anabilim Dali, Adana



ICINDEKILER/CONTENTS

Arastirma Makalesi/Original Article

1. FOCUS in Emergency Room For Dyspnea: Bedside Diagnosis is Now Possible For Pulmonary
Embolism

Nefes Darligi icin Acil Serviste FOCUS: Pulmoner Emboli icin Yatak Basi Teshis Artik Mimkiin
Halil ibrahim Atalay, Serhad Omercikoglu, Murat Doganay, Cigdem Ozpolat, Erkman Sanri, Ozge
Ecmel Onur, Arzu Denizbasi Altinok

2. Evaluation of The Relationship Between Minor Head Trauma and Attention Deficit and
Hyperactivity Disorder in Children

Cocuklarda Dikkat Eksikligi ve Hiperaktivite Bozuklugu ile Minér Kafa Travmasinin lliskisi

Suna Eraybar, Serhat Atmaca, Yasemin Nennicioglu, ibrahim Taymur, Melih Yiiksel, Halil Kaya, Erol
Armagan

3. Relationship Between Modifiable Risk Factors and Blood Cell Types in Acute Coronary
Syndrome and Estimation of Mortality in Emergency Department

Akut Koroner Sendromda Dedistirilebilir Risk Faktérleri ile Kan Hiicresi Tipleri Arasindaki iliski ve
Acil Serviste Mortalite Tahmini

Habip Emrah Leylek, Vahide Aslihan Durak, Ozlem Kéksal

4. Bibliometric Analysis for Researches On Emergency Care: 30-Year Thematic Development
Mapping with SCIMAT

Acil Bakim Konulu Arastirmalar Iin Bibliyometrik Analiz: SciMAT ile 30 Yillik Tematik Gelisim
Haritalamasi

Ayhan Tabur

Olgu Sunumu/Case Report

1. Successful Treatment of a Heroin Package in the Stomach by Endoscopic Method: A Case
Report

Midede Bir Eroin Paketinin Basarili Olarak Endoskopik Yéntemle Tedavisi: Olgu Sunumu

Fevzi Yilmaz, Omer Faruk Karakoyun, Hiiseyin Uzunay, Fatih Selvi, ihsan Ulusoy

2. A Rare Case of Chemical Pneumonia Caused by Hydrocarbon Ingestion
Hidrokarbon Yutulmasinin Neden Oldugu Nadir Bir Kimyasal Pnémoni Vakasi
Fevzi Yilmaz, Muhammed Furkan Albayrak, Engin Deniz Arslan, Onder Acar

Editére Mektup/Letter to the Editor

Rare Presentation Form of Pulmonary Embolism: Right Upper Quadrant Pain
Pulmoner Embolinin Nadir Bir Basvuru Sekli: Sag Ust Kadran Adrisi
ibrahim Toker, Niliifer Kahraman, Tanzer Korkmaz

Derleme/Review

Changes in Blood Gases in Hypothermia and Respiratory Treatment Goals: Alpha-STAT and pH-
STAT Approaches

Hipotermide Kan Gazlarinda Gézlenen Degisiklikler Ve Solunumsal Tedavi Hedefleri: Alfa-STAT Ve
pH-STAT Yaklasimlari

Tugba Cimilli Oztiirk, Fatma Sar Dogan, Ebru Unal Akoglu

105-110

111-116

117-124

125-128

129-132

133-134

135-139




Anatolian Journal of Emergency Medicine 2020;3(4); 99-104

ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

FOCUS in Emergency Room For Dyspnea: Bedside Diagnosis is Now Possible For Pulmonary

Embolism

Nefes Darligi icin Acil Serviste FOCUS: Pulmoner Emboli i¢in Yatak Basi Teshis Artik Miimkiin
Halil ibrahim Atalay!®, Serhad Omercikoglu?®, Murat Doganay3“, Cigdem Ozpolat?®, Erkman Sanri2®, Ozge Ecmel

Onur?®, Arzu Denizbasi Altinok?

ABSTRACT

Aim: It's known that computed tomographic pulmonary
angiography (CTPA) is the gold standard in imaging techniques for
pulmonary embolism (PE). Echocardiography and focused cardiac
ultrasonography (FOCUS) are the most beneficial bedside
diagnostic and treatment tools for unstable patients. Our aim was
to determine the value of FOCUS in the diagnostic algorithm of
pulmonary embolism.

Material and Methods: This study was designed prospectively
in a tertiary medical center’s emergency medicine department. All
the patients which were presented with dyspnea triaged with
Emergency Severity Index triage criteria 1-2, after that if PE was
involved in differential diagnosis and the patients whose had Wells
score as moderate or high risk randomized for whether to carry out
FOCUS or not. The patients who underwent CTPA were included to
study. FOCUS protocol consisted of the views of parasternal long
axis, parasternal short axis, subxiphoid and apical four chamber
views. The ratio of right ventricle to the left ventricle, right
ventricular dilatation, septal flattening, septal paradoxal
movement, right atrial and ventricular thrombus, vena cava inferior
(VCl) and ejection fraction (EF) were evaluated from these views.
Final diagnoses of patients and the statistical significance of FOCUS
parameters in the diagnosis of pulmonary embolism were
examined.

Results: 102 patients were included in the study, of which 45
(44,1%) were women. Patients mean age was 63,8 -+ 15. PE was
found as final diagnosis at the 60(%58,8) patients. The FOCUS
parameters which were the ratio of right ventricle to the left
ventricle over 0,9[sensitivity %45(%32,12-%58,39) and specificity
%80,95(%65,88-%91,40)(p=0,0069)], septal paradoxal movement
[sensitivity %21,67(%12,07-%34,20) and specificity
%95,24(%83,84-%99,42)(p=0,0182)], full VCI(>21 mm, <%50
collapsibility) and hyperdynamic EF(>%70) relation [sensitivity
%28.33(%17.45-%41.44) and specificity %97.62(%87.43-%99.94)
(p=0,0004)] were found as the most valuable.

Conclusion: FOCUS could be a valuable diagnostic tool that
saves lives in unstable patients by making early diagnosis.

Keywords: FOCUS, Pulmonary embolism, Echocardiography
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0oz

Amag: Pulmoner Emboli(PE)’'de altin standart gorintlileme
yontemi Pulmoner Anjiyografik Bilgisayarli Tomografi (PABT) olarak
bilinmektedir. Anstabil hastalarda yatak basi ekokardiyografi ve
odaklanmis kardiyak ultrasonografi (FOCUS) en yararli tani ve
tedavi araglarindandir. Amacimiz  FOCUS’un akut PE tani
algoritmasindaki degerliligini saptamak olacaktir.

Gere¢ ve Yontemler: Bu calisma 3.basamak bir acil servis
kliniginde prospektif olarak dizayn edilmistir. Acil Servise solunum
sikintisi ile bagvuran hastalar ESI triaj kriterlerine gore (kriter 1-2)
triaj yapiimistir ve bundan sonra ayirici tanisinda PE varsa ve Well’s
Skoru orta ve ylksek risk grubunda olanlara randomizasyon
yapilarak yatak basi FOCUS vyapilip yapilmayacagina karar
verilmistir. PABT gorintiilemesi yapilmis olan hastalar ¢alismaya
dahil edilmistir. FOCUS protokolii parasternal uzun aks penceresini,
parasternal kisa aks penceresini, subksifoid pencereyi ve apikal 4
odacik penceresini icermistir. Bu pencerelerden sol ventrikdl
fonksiyonu, sag/sol ventrikil oranlari, sag ventrikiliin dilatasyonu,
septal diizlesme, septal paradoksal hareket, sag atrial ve ventrikiler
trombus varligi ve inferior vena kava ve sol ventrikil ejeksiyon
fraksiyonunun birlikteligi degerlendirilmistir. Hastalarin son tanilari
ve FOCUS’ta bulunan parametrelerin pulmoner emboli tanisinda
istatistiksel olarak anlamliliklari incelenmistir.

Bulgular: Calismaya 102 hasta dahil edilmis olup, bunlarin 45
tanesi (%44,1) kadindir. Hastalarin ortalama yasi 63,8-+15 yildir.
PABT cekilen 102 hastanin 60 (%58,8)'inda son tani olarak PE
saptanmistir. FOCUS parametrelerinden; sag/sol ventrikile orani
>0,9 [duyarlligi %45 (%32,12-%58,39) ve o6zgiilligii %80,95
(%65,88-%91,40)(p=0,0069)], septal paradoksal hareket [duyarlilgi
%21,67 (%12,07-%34,20) ve Ozglllugi %95,24 (%83,84-
%99,42)(p=0,0182)], dolu VCI (>21 mm, <%50 kollabilite) ve
hiperdinamik EF (>%70) iliskisi [duyarlihg1 %28.33 (%17.45-%41.44)
ve 0zgulligl %97.62 (%87.43-%99.94)(p=0,0004)], en degerli olarak
gorulmustir.

Sonug: FOCUS erken taniyi mimkin kilabilen ve anstabil
hastada hayat kurtaran degerli bir tani aracidir.

Anahtar Kelimeler: FOCUS, Pulmoner emboli, Ekokardiyografi
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FOCUS Pulmonary Embolism Diagnosis

Introduction

Pulmonary Embolism (PE) is one of the main and most
mortal causes of dyspnea (1). Patients who is suspected of
PE should be evaluated by clinical gestalt and then it is
important to remember that Wells or Geneva score have to
be calculated (2, 3). Computed tomographic pulmonary
angiography (CTPA) is the gold standard imaging technique
of PE (4).

For unstable patients bedside echocardiography and
Focused Cardiac Ultrasonography (FOCUS) can be used for
diagnosis (5). Objectives of FOCUS in symptomatic patients
are; evaluation of the presence of pericardial effusion and
global cardiac systolic function, describing right and left
ventricular enlargement, assessment of internal vascular
volume and measuring inferior vena cava (VCl) size and it’s
changes under spontaneous respiration (6). FOCUS has a
good correlation with consultative echocardiography, even
when it is performed by physicians who are not very
experienced (7). The role of FOCUS in suspected PE patients
is to make differential diagnosis before further
investigations and to help treatment in critical care patients
(8).

In this study our primary aim was to determine the value of
FOCUS protocol for PE. Our secondary aim was to find out if
vital parameters (blood pressure, heart rate, respiration
rate, blood oxygen saturation) are related with PE.

Material and Methods

2.1. Study design, setting and population
This study was designed as a single center prospective
observational study. The study was executed after approval
of the ethics committee (ethics committee document
number: 09.2016.082/70737436-050.06.04). The patients
who admit to emergency department of Marmara University
Hospital; were enrolled as a convenience sample from
February 2016 to December 2016. All the patients which
were presented with dyspnea triaged with Emergency
Severity Index triage criteria 1-2, after that if PE was involved
in differential diagnosis and the patients whose had Wells
score as moderate or high risk randomized for whether to
carry out FOCUS or not and the patients who underwent
CTPA were included to study. The written consent was
obtained from the patients who had received the FOCUS
protocol.
Patients who had diagnosed other cardiac emergency by
ECG, required urgent non-invasive or invasive airway,
refused to give consent were excluded.
The physician who performed FOCUS was 4th year resident
in emergency medicine training program and who had basic
and advanced ultrasonography (USG) certificate, was
capable of performing cardiac and thoracic USG’s and spent
8 hours observing FOCUS in the echocardiography
laboratory and did not take part in the treatment of the
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patients. The practitioner was supervised by an experienced
emergency medicine specialist who have advanced
ultrasonography and echocardiography certificate.

2.2 Study Protocol

After a detailed history, examination and 12-lead ECG, if the
primary physician thought that the patient was preliminary
diagnosed for PE, patient was evaluated according to the
pulmonary embolism Kline Algorithm (Figure 1)(9). Wells
score was calculated in order to determine the risk of PE
while the evaluation of the patients was continuing (5, 6).
Wells score contains; clinical symptoms of Deep Vein
Thrombosis 3 points, other diagnosis less likely than DVT 3
points, heart rate greater than 100 beats per minute 1,5
points, immobilization or surgery within past 4 weeks 1,5
points, previous DVT or PE, hemoptysis 1 point, malignancy
1 point. Risk score interpretation (probability of PE) was
made as follows: > 6 = high risk, 2-6 = moderate risk, <2 = low
risk

Assess Pretest Probability:
Gestalt or
Wells score or
Simplified Revised Geneva score
(sRGS)

L] v
Low (<15%) Moderate (15-40%)
(Wells<2 or or
sRGS<27?) Wells 24

High (>40%)

or

Wells>4
or

sRGS>4

or
sRGS 24

Consider LMWH if no
contraindication

¥

Order imaging

6—l—¥

Serum Cr-» Serum Cr-»
GFR <60 GFR >59
mL/min mL/min

o

No PE PE (+)

Figure 1. Pulmonary Embolism Kline Algorithm

Coin flip (heads or tails) was performed to determine
whether or not apply FOCUS in patients with moderate or
high risk. The parameters measured in the FOCUS were
recorded in the patient’s data collection form.
2.3 FOCUS Protocol

The views used for FOCUS are similar to echocardiography.
These views are parasternal long axis view (PSLAV),
parasternal short axis view (PSSAV), apical 4 chamber view
(A4CV) and subxiphoid view (SXV)(Figure 2). FOCUS was
performed with 1-5 MHz phased array transducer of CHISON
i3 USG device in the PSLAV view, PSSAV, SXV and A4CV while
lying on their back (semi-recumbent position) and left. Left
ventricular function, right/left ventricular ratios, dilatation
of right ventricle, septal flattening, septal paradoxical
movement, and measurement of inferior vena cava and

100
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ejection fraction were examined from these windows and it
was noted if there was visible thrombus.

Ratio of right ventricle to left ventricle above 0.9 supports
PE. It can be visualized at A4CV and PSSAV on papillary
muscle level. It is calculated by proportioning measurements
derived from the basal portion of the ventricles (10).
Dilatation of the right ventricle means that having 3 cm or
above size right ventricular end diastolic diameter) (Figure 2)
(12).

A: A4CV, Ratio of right ventricle to left ventricle above 0.9 (D1/D2>0.9)
B: PSSAV on papillary muscle level (D1/D2>0.9)

C: Septal paradoxical movement

D: Left ventricular EF, 2-plane Simpson method

Figure 2. FOCUS views and FOCUS parameters

Septal flattening: The ratio of the axial diameter of the left
ventricle to the horizontal (perpendicular to the septum)
diameter> 1 is significant for septal flattening. It means the
shortening of the horizontal diameter and the displacement
of the septum towards the left ventricle (12).

Septal paradoxical movement can be visualized from
parasternal short axis at the papillary muscle level of the
right ventricle. It is the detection of the displacement of the
septum towards the left ventricle at the end of the systole
due to excessive pressure in the right ventricle (Figure 2)(12).
After visualization of the right atrium from the SXV, the VCI
is visualized by a 90-degree rotation over the axis of the right
atrium and a diameter measurement is made on the junction
of the distal VCI and hepatic vein (Figure 3). After switching
USG to M-mode, the collapse of VCI resulted from the
pressure change during spontaneous inspiration and
expiration is examined. VCI value of more than 2.1 cm and
collapse of less than 50% is associated with overvolemia and
PE (6).

The left ventricular EF is measured using the 2-plane
Simpson method. For the calculation of EF, the left
ventricular end-systolic and end-diastolic measurements are
made by the Simpson method. EF is calculated by subtracting
the end-systolic area from the end-diastolic area and
dividing the value by the end-diastolic area (Figure 2)(13).
After the FOCUS findings were recorded, CTPA was
performed to the patient if there was no contraindication.

The researcher was blind to results. The final diagnoses of
Anatolian J Emerg Med 2020;3(4); 99-104
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the patients with an official CT report were obtained. The
statistical significance of FOCUS parameters for PE was
analyzed.

MARMARA UNI HASTANE S5-1/Adutt

A: SXV, Dilatation of the right ventricle
B: SXV and M-mode, VCI>2,1 cm, collapse <50%

Figure 3. FOCUS views and FOCUS parameters

Results
102 patients who performed FOCUS protocol and CTPA
between February 2016 and December 2016 were included
in the study. The mean age was 63,8 years, %55,9 of them
were male. Demographic and clinical information are listed
in Table 1. According to CTPA results, there was no statistical
significance between vital parameters.
In the evaluation of the preliminary diagnoses (Table 2) top
three places were taken by; pulmonary embolism with 102
(100%) patients, acute decompensated heart failure with 72
(70.6%) patients, pneumonia with 68 (66.7%) patients.

As a result of evaluation and imaging, the final diagnosis
were found as below (Table-2), pulmonary embolism took
1st place in the table with 60 (58.8%) patients.

Discussion

Echocardiography is one of the first place tools in the ESC PE
management guide published in 2014 in the management of
unstable patients (14). Again, in this guideline, it is
mentioned that it is not appropriate for the patients to leave
the critical care area and if echocardiography shows signs
supporting right ventricular strain, treatment for PE may be
applied to the patient. In the diagnosis, bedside POCUS and
its component FOCUS, come to prominence.

In this study, we aimed to see the value of FOCUS in the
diagnosis of PE in patients with dyspnea. There are many
congestive heart failure studies in the literature with POCUS.
Russell et al.(15) and Anderson et al.(16) investigated the
importance of lung and cardiac USG in the diagnosis of CHF
in patients presenting with undifferentiated dyspnea.

It is known that with adequate education, the FOCUS
performed by the emergency physician can provide
sufficient correlation with echocardiography. Rutz et
al.(17)showed similar results between right ventricular
dilatation in detailed echocardiography and FOCUS
performed by the emergency physician.
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CTPA Result

PE (-) (n=42)

Median IQR
Age (years) 66,0 52,0-76,0
Body Temperature (°C) 37,0 36,6 - 37,4
SBP (mmHg) 115,0 91,0 - 149,0
DBP (mmHg) 70,5 55,0-80,0
MAP (mmHg) 86,5 68,0-100,0
Heart Rate(/min) 116,0 110,0-126,0
Sp0; (%) 88,0 80,0-89,0
RR(/min) 30,0 25,0-36,0
Wells Score
Moderate 41(%97,6)
High 1(%1,7)

PE (+) (n=60)

Median IQR p

63,5 55,0-73,0 0,6535
36,9 36,5-37,1 0,3237
114,0 100,0 - 138,0 0,9241
70,0 52,5-80,0 0,9919
86,5 67,5-100,0 0,9593
116,0 109,0 - 124,5 0,4646
87,0 80,5-89,5 0,7624
30,0 26,0-33,0 0,6969

59(%98,3)

1(%1,7)

Table 1. Age, vital signs and Wells score of patients according to CTPA results

Demonstrating right ventricular strain could be a good tool
to predict mortality (18). In a study conducted by Dresden et
al.(19), the role of right ventricular dilatation in bedside
echocardiography performed by an emergency physician in
the diagnosis of PE was investigated. The sensitivity and
specificity of the Right ventricular dilatation on
echocardiography was found 50% (95% Cl 32% to 68%),
specificity 98% (95% Cl 95% to 100%) respectively. The
sensitivity and specificity of septal paradoxical movement
were inturn 27% (11% - 43%) and 100% (96.65% - 100%)(19).
We found similar results but some of them were slightly
lower in our study. If we expanded our sample size we
probably could find closer results to the literature data.

In our study, sensitivity and a specificity of coexistence of
greater than 21 mm VClI, less than 50% VCI collapse rate and
more than 70%, left ventricular EF were found 28.33%
(17.45%-41.44%), 97.62% (87.43%-99.94) respectively. In
clinical practice, full VCl and hyperdynamic left ventricle can
contribute diagnosis of PE, but the absence of these findings
does not exclude PE (6).

All of the FOCUS parameters were found to be consistent
with the echocardiographic data in the literature. It could be

said that it is strong in diagnosis and weak in exclusion. In
other words, it could be used in dyspnea cases that the
underlying causes unclear for differential diagnosis.
Combining the data, we found in our study with the practical
advantage of FOCUS, we can see that FOCUS can replace

echocardiography soon in diagnosis and treatment of PE.

Limitations

The study was organized as a single center and USG’s
were made by a single practitioner. If more patients were
enrolled to the study it could have made closer our results to
literature. It would have been better if pulmonary
ultrasound had been performed as well as cardiac
ultrasound. Our study protocol did not contain McConnell
finding. Adding McConnell finding to FOCUS parameters
would make more valuable studies in future researches.
Advanced echocardiography could have been performed to
understand whether right ventricle strain was acute or

chronic.

Pre-diagnosis %

PE 102(%100)
ADHF 72(%70,6)
Pneumonia 68(%66,7)
COPD exacerbation 27(%26,5)
Other Causes (Lung Cancer, Acute coronary 7 (6,8%)

syndrome, Vena cava superior syndrome)

Final diagnosis

PE

ADHF

Pneumonia

COPD exacerbation

Other Causes (Lung cancer, Acute coronary syndrome, Vena cava
superior syndrome, Chronic thromboembolic pulmonary

hypertension, Pericardial effusion, Acute respiratory distress
syndrome, Cardiogenic Shock)

%

60(%58,8)
26(%25,5)
17(%16,7)
20(%19,6)

15 (14,8%)

Table 2. Pre-diagnosis and final diagnosis list
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Sensitivity (95% CI) Specificity (95% Cl) AUC (95% ClI) +LR (95% Cl) -LR (95% Cl) P

Right ventricle to the left 45,00 80,95 0,63 2,36 0,68 0.0069
ventricle ratio over 0.9 (8,39-32,12) (65,88 - 91,40) (0,53-0,72) (1,19 - 4,68) (0,52-0,89) ’

. . . . 65,0 71,43 0,68 2,28 0,49
Right ventricular dilatation (51,60 - 76,87) (55,42 - 84,28) (0,58-0,77) (1,36 - 3,80) (0,33-0,73) 0,0003

. . 43,33 78,57 0,61 2,02 0,72

Detection of septal lattening (30,59 - 56,76) (63,19 - 89,70) (0,51-0,70) (1,06 - 3,86) (055-005) 022
Septal paradoxical 21,67 95,24 0,58 4,55 0,82 0.0182
movement (12,07 - 34,20) (83,84 -99,42) (0,48 - 0,68) (1,08 -19,12) (0,71-0,95) ’
Presence of thrombus in the 3,33 100,00 0,52 ) 0,97 02344
right atrium or right ventricle (0,41-11,53) (91,59 - 100,00) (0,42 -0,62) (0,92 -1,01) ’
Hyperdynamic left ventricle
(EF> 70%) with full inferior %28,33 %97,62 ) 11,90 0,73 0.0004
vena cava (VCl value> 21 mm (%17,45 - 41,44) (%87,43 - 99,94) (1,65 - 86,01) (0,62-0,87) ’

collapse <50%)

Table 3. Comparison of clinical value of FOCUS parameters

Conclusion

From the FOCUS parameter data we found in our study, the
right / left ventricular ratio, septal paradoxical motion, and
detection of hyperdynamic EF with full VCI were found
correlate with the echocardiographic data in the literature.
In the diagnosis of PE; it can be seen that FOCUS is highly
specific. However, its sensitivity is quite poor. The possibility
of bedside use and its ability to be performed successfully by
non-cardiologist physicians even with a short education are
important for FOCUS in examination and evaluation of
undifferentiated dyspnea patients in emergency and
intensive care units. When our study is compared to recent
studies, it can be understood that FOCUS and POCUS must
be involved in routine evaluation of acute dyspnea.
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Evaluation of The Relationship Between Minor Head Trauma and Attention Deficit and

Hyperactivity Disorder in Children

Cocuklarda Dikkat Eksikligi ve Hiperaktivite Bozuklugu ile Minér Kafa Travmasinin lliskisi
Suna Eraybar!®, Serhat Atmaca'®, Yasemin Nennicioglu!®, ibrahim Taymur2®, Melih Yiiksel'™, Halil Kaya!™, Erol

Armagan3

ABSTRACT

Aim: Multiple injuries, such as poisoning, limb and tooth
injuries, increase in children with attention-deficit and
hyperactivity disorder (ADHD). Our study aimed to investigate the
possible relationship between ADHD and head trauma in children.

Material and Methods: 200 children (Group 1) and 131 healthy
children (control group) who presented with minor head injury
were included in the study. After the initial evaluation and
examination phase of the patients, the risk level of ADHD was
determined by filling in the Conner's Parent Rating Scale (CPRS)
with a descriptive form containing trauma mechanism, information
about the child, and primary complaints.

Results: Of the 200 pediatric patients who were evaluated with
minor head trauma, 125 were male (62.5%) and 75 were girls
(37.5%). The average age was 7, and the most common occurrence
mechanism was np: 79 patients (39.5%) falling from the same level.
Subdural hematoma in 2 (1%) patients and linear cranial fracture in
8 (4%) patients were detected as a result of the imaging performed
by patients with minor head trauma. ADHD rates were found as
15% according to the Conner's Parent Rating Scale. According to the
ADHD subgroup analysis in our study population 59 (28.5%)
attention deficit, 21 (% 10.5) antagonism, 63 (%31.5) hyperactivity
and 62 (%31) behavioral disorder were detected.

Conclusion: Pediatric head trauma, as a significant public
health problem all over the world, is usually due to preventable
causes. A detailed evaluation of ADHD cases as they are evaluated
due to trauma can initiate the diagnostic processes and enable
follow-up and treatment.

Keywords: Minor head trauma, pediatric trauma, attention
deficit and hyperactivity disorder
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oz

Amag: Dikkat eksikligi ve hiperaktivite bozuklugu (DEHB) olan
¢ocuklarda zehirlenme, ekstremite ve dental yaralanmalari gibi
¢oklu yaralanmalari artar. Calismamiz, ¢ocuklarda DEHB ile kafa
travmasi arasindaki olasi iliskiyi arastirmayi amaglamaktadir.

Gereg ve Yontemler: Calismaya hafif kafa travmasi ile bagvuran
200 ¢ocuk (Grup 1) ve 131 saglikli gocuk (kontrol grubu) dahil edildi.
Hastalarin ilk degerlendirme ve muayene asamasindan sonra,
travma mekanizmasi, cocuk hakkinda bilgiler ve birincil sikayetleri
iceren tanimlayici bir form ile DEHB risk dizeyini belirlemek igin
Conner Ebeveyn Derecelendirme Olgegi (CPRS) dolduruldu.

Bulgular: Min6r kafa travmasi ile degerlendirilen 200 pediatrik
hastanin 125'i erkek (% 62,5), 75'i kizdi (% 37,5). Ortalama yas 7 idi
ve en yaygin olusum mekanizmasi n: 79 (% 39,5) hasta ile ayni
seviyeden dismeydi. Minor kafa travmali hastalarda yapilan
gorintileme sonucunda 2 (% 1) hastada subdural hematom ve 8 (%
4) hastada lineer fraktir tespit edildi. Conner Ebeveyn
Degerlendirme Olgegi’'ne gére DEHB oranlari % 15 olarak bulundu.
DEHB alt grup analizine gore galisma poplilasyonumuzda 59 (%
28,5) dikkat eksikligi, 21 (% 10,5) antagonizm, 63 (% 31,5)
hiperaktivite ve 62 (% 31) davranis bozuklugu saptandi.

Sonug: Tim dinyada onemli bir halk saghg sorunu olan
pediatrik kafa travmasi genellikle 6nlenebilir nedenlere baghdir.
DEHB vakalarinin travma nedeniyle olan basvurularinda detayh bir
sekilde degerlendirilmesi, tanisal siregleri baslatabilir, takip ve
tedaviye olanak saglayabilir.

Anahtar Kelimeler: Min6r kafa travmasi, pediatrik travma,
dikkat eksikligi ve hiperaktivite bozuklugu
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Attention deficit and hyperactivity disorder and minor head trauma risk
Introduction

Head trauma is one of the essential socio-economic
problems that are common today with forensic and medical
aspects. Despite efforts to reduce the incidence, it is still a
significant problem in the pediatric population.
Approximately 634,000 head traumas are reported each
year in the United States, and most of them are children
under the age of 15 (1). Head trauma is a frequent referral
cause to emergency services in childhood, although clinically
serious injuries are rare. On the other hand, delayed or
missed diagnoses can lead to a fatal outcome. Routine
physical examination at the initial evaluation does not
always provide information about the severity of the injury.
In the pediatric age group, the assessment may be
inaccurate due to lack of communication and inadequacy of
cognitive functions. A careful history should be taken from
the parents about the mechanism of injury and the
psychological condition of the child due to the underlying
attention deficit and hyperactivity disorder. The use of
criteria as PECARN (pediatric head injury/trauma algorithm)
including the presence of an injury mechanism or
accompanying symptoms can determine the need for
imaging in the pediatric age group. According to the trauma
mechanism falls from 0.9 m (3 feet) level is essential for the
severe mechanism of injury and evaluated as a limit of fall
from high. In this respect, clinically significant injuries can be
detected, and also unnecessary exposure to radiation can be
avoided (2).

ADHD, characterized by problems in attention,
concentration, mobility and impulse control, is the most
common psychiatric disorder of childhood. The onset is
usually around the age of three, but the diagnosis is made
during the school years required for regular attention and
the development of concentration (3).

It has been reported that ADHD is seen in 3-10% of childhood
(3,4). If it is not diagnosed on time, and appropriate
treatment and education services are not arranged, it is
observed to turn into a critical problem that causes many
dysfunctions in school, at home and other social
environments, which makes the life of the individual and
family difficult. In many studies, ADHD is associated with
poisonings, limb and tooth injuries, and penetration of
foreign bodies into the nose and the ear (5-7).Some
researchers noted a significant association between the
incidence of untreated ADHD and the severity of injuries
associated with traffic accidents and head traumas during
adolescence (8).

Our study aims to evaluate the possible relationship
between ADHD and head trauma by assessing children's
ADHD scores concurrently with the trauma mechanism in
children with minor head injuries admitted to the emergency
department.
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Material and Methods

Sampling:
Our study was carried out within one month from August
15th to September 15th. Ethical committee approval was
obtained from Yiiksek ihtisas Research and Education
Hospital Clinical Research Ethics Committee (2011-KAEK- 25
2015/15-10) during the study planning phase. A total of 200
children aged five years and older who were evaluated for
minor head trauma were included in the study. Patients with
mild or moderate head trauma, children under five years old
and patients who have not received a written consent form
excluded from the study. The families of the cases involved
have signed an informed consent form. A descriptive form
included trauma mechanism, child information, and parents
filled primary complaints in the monitoring process after the
initial assessment and screening of the patients, and also
ADHD risk status was evaluated by filling CPRS. Intracranial
injury, hospitalization follow-up or operation necessity were
prospectively recorded after initial treatment.
Simultaneously, the CPRS was filled in for 131 school children
aged >5 years who had no history of head trauma, as a
control group for establishing the frequency of ADHD in
individuals without head trauma.

Evaluation of ADHD:
Multiple approaches are used in the evaluation of ADHD.
Diagnosis is based on standard diagnostic criteria such as a
diagnostic and statistical manual of mental disorders fifth
edition (DSM-V) (9).In addition to DSM-V, other methods
such as interview, observation, and rating scales are often
used to help diagnose. When the clinical evaluation is
insufficient, rating scales are handy tools to identify
individuals who need treatment and education. Rating scales
can provide valuable information about the individual from
different sources of information, such as parents, teachers,
peers, and the individual himself. Conner's rating scales are
one of the most recognized and most used tools among
them. Conner has developed a set of measurement tools to
help clinical diagnoses and to determine the effects of
treatment and/or training in children and adolescents
primarily in ADHD (10).
CPRS was used in our study. The scale consists of forty-eight
questions and has four subscales. The questions are
answered on the quartile Likert scale (0: Never, 1: Rarely, 2:
Frequently, 3: Always). Eleven items are scanning the
behavioral disorder, five items attention deficit, four items
the hyperactivity, and five items the antagonism.
When the total scores on the attention deficit subscale are
5, the scores on the hyperactivity subscale are 6, the scores
on the antagonism subscale are 7, and the score on the
subscale of the behavioral disorder is 18, it means that the
child has ADHD or subgroup pathologies (10,11).

106



Attention deficit and hyperactivity disorder and minor head trauma risk
Statistical analysis:
Recording of all data for the study was recorded using IBM
SPSS for windows 21.0 (Armonk, NY). In continuous variables
+ standard deviation calculated as descriptive values and in
categorical variables n and % values were given.
Kolmogorov-Smirnov test was used to analyze whether the
data were in a normal distribution. Student's t-test was used
for parametric data, and Mann Whitney U test was used for
non-parametric data. Categorical data were compared with
the chi-square test. P<0.05 was considered statistically
significant.
With an alpha = .05 and power = 0.95, the projected sample
size needed with this effect size (G Power 3.1 or other
software) is approximately N = 88 for group 1 and N:88 for
group 2 for this most straightforward between-group
comparison. Thus, our proposed sample size will be more
than adequate for the main objective of this study and
should also allow for expected attrition and our additional
purposes of controlling for possible subgroup analysis.

Results

A total of 200 minor head trauma patients (group 1) and 131
healthy controls (control group) were included in the study.
The mean age in group 1 was 7.2 (min: 5-max: 13 standard
giant 2.15) and 8.4 (min: 6-max 11 giant: 1.312) in the control
group. N: 125 male and n: 75 girls were in group 1 while n:
86 male and n: 45 girls were in the control group. The
mechanisms of head trauma are summarized in Table 1. The
most common cause was falling from the same level 79
(%39, 5), was followed by collision with hard objects 43 (%
21.5). Injuries occurred in 110 (%55) cases at the playground
and the street outside the home, and 79 (%39.5) occurred at
home (Table: 2). 28 (%14) children had a previous head
trauma history. After the initial evaluation by an emergency
physician, 180 (% 90) patient needs further imaging studies.
96 (%48) patients had cranial X-ray, and 74 patients (%18.5)
had cranial computed tomography. Ten patients (%5)
underwent computed tomography (CT) scanning after initial
cranial X-ray, because of the need for detailed examination.
According to the mechanisms of trauma, the examination
requests are summarized in Table 3.

Frequency Percent
™) (%)
Fall from the same level 79 39,5
Toy-induced injury 27 13,5
Fall from high 23 11,5
Collision with a fixed object 43 21,5
Fall from the bike 28 14,0
Total 200 100,0

Table 1: The mechanisms of head trauma

Ten (%5) pathologies were detected, with 2 (%1) subdural
haemorrhage and 8 (%4) linear fracture. The distribution of
the pathologies determined by imaging methods is
summarized in Table 4. After the initial assessment, 10 (%5)
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Frequency Percent

™) (%)
Home 79 39,5
School 8 4,0
Garden 26 13.0
Street 84 42,0
Other 3 1,5
TOTAL 200 100,0

Table 2: Distribution of the places where the trauma has occurred

patients admitted to hospital, 8 (%4) to neurosurgery clinic
and 2 (%1) to pediatric intensive care unit respectively. None
of them needs a surgical procedure. The whole cases were
followed by an average four hour in emergency department
observation room.

CPRS scale was calculated across all cases and control group,
and subgroup analyzes as attention deficit, antagonism,
hyperactivity, and behavioral disorder subgroups calculated.
Conner's scale evaluation of patients is summarized in Table
5.

Analysis of sub-parameters according to CPRS showed that
59 (%28.5) attention deficit was detected in 200 patients
evaluated with head trauma; antagonism, hyperactivity and
behavioral disorder rates were 21 (%10.5), 63 (%31.5) and
62 (%31) respectively. There was a statistically significant
difference in hyperactivity and behavioral disorder groups in
terms of head trauma (p= 0.026, p=0.006) (Table 5).

Discussion

Pediatric head trauma is a significant public health problem
all over the world and usually occur due to preventable
causes. Therefore, the education of families and child care
providers can prevent such accidents as indoor and outdoor.
Thus the frequency of trauma reduce.

Brain CT in head trauma is the "gold standard" imaging
method (12,13).Indications for withdrawal of CT in patients
presenting with emergency trauma are controversial4.
Haydell et al. reported that %8 of 175 patients with mild
head trauma had had an intracranial injury or depressed
skull fracture detected in CT (15). In our study, 106 (%53) of
the patients were required for CT, whereas only 10 (%5) of
them have pathologies on imaging modalities. These rates
show that the rate of requesting CT from patients who
present with head trauma is quite high in our emergency
service.

Overuse of imaging methods may be in question in children
who are evaluated for head trauma due to the intense
patient admissions of emergency services. The lack of team
and material to meet this intensity, the follow-up times of
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Trauma mechanism X-ray Cranial CT
Fall from the same Frequency(n) 44 27
level Percentage (%) 45,80% 36,50%
Frequency (n) 11 8
Toy-induced injury
Percentage (%) 11,50% 10,80%
Frequency (n) 3 17
Fall from high
Percentage (%) 3,10% 23,00%
Collision with a Frequency (n) 24 11
fixed object Percentage (%) 25,00% 14,90%
Frequency (n) 14 11
Fall from bike
Percentage (%) 14,60% 14,90%
Frequency (n) 96 74
Total
Percentage (%) 100,00% 100,00%

CT: Computed tomography

Imaging studies

None X-ray+CT Total
7 1 79
35,00% 10,00% 39,50%
6 2 27
30,00% 20,00% 13,50%
1 2 23
5,00% 20,00% 11,50%
5 3 43
25,00% 30,00% 21,50%
1 2 28
5,00% 20,00% 14,00%
20 10 200
100,00% 100,00% 100,00%

Table 3. Trauma mechanisms and imaging studies

the patients are being shortened. And this increases the
demand for unnecessary head CT. The limited time allocated
to patients, the anxiety of encountering medicolegal events
related to the patient, the desire to reduce the suspicion of
skipping diagnoses or being late may lead the physician to
use imaging methods. In our study, few pathologies were
determined compared to the number of views required. In
conclusion, it is useful for physicians to observe the
indications of head CT again.

In many studies, there has been an increased risk in the
frequency of multiple injuries, including head trauma in
ADHD. In the Komurcu et all reported that extremity
fractures were found in the ADHD group, and diagnostic

measurements were made using the Wender Utah Rating
Scale (WURS) and the Adult Self-Report Scale (ASRS) (6). In
another study, Avsar et al. examined the relationship
between ADHD and dental injuries (16). Discala and
colleagues have identified an increased risk of head trauma
and different body parts. In particular, ADHD has increased
risk for the presence of hyperactivity, inattention, and
behavioral impairment (17,18). In our study, hyperactivity
and behavioral disorder rates were found high, especially in
head trauma group. In our study, hyperactivity and
behavioral disorder rates were found high, especially in head
trauma group.

Imaging Modality

Frequency(n) 2
X-ray
Percentage (%) 25,00%
Frequency (n) 6
Cranial CT
Percentage (%) 75,00%
Frequency (n) 0
None
Percentage (%) 0,00%
Frequency (n) 0
X-ray+ CT
Percentage (%) 0,00%
Frequency (n) 8
Total
Percentage (%) 100,00%

CT: Computed tomography

Linear fracture

Pathology
Subdural hematoma None Total
0 94 96
0,00% 49,50% 48,00%
2 66 74
100,00% 34,70% 37,00%
0 20 20
0,00% 10,50% 10,00%
0 10 10
0,00% 5,30% 5,00%
2 190 200
100,00% 100,00% 100,00%

Table 4: The imaging and detecting pathologies
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Score received

Head trauma X2and p
Total (N)
Have(N) No(N) value
Attention
- 04 141 95 236 X2:0.158
deficit
515 59 36 95 p=0.691
Antagosim ¢ 179 121 300 X2:0.766
715 21 10 31 p=0.381
Hyperactivity g 137 74 211 X2:4.491
712 63 58 120 p=0.026
Behavioral o7 ;38 108 246 X?:7.495
Disorder 833 62 23 85 p=0.006
Total 200 131 331

Table 5: Conner's rating scale subgroup analyzes

In our study, the 48 items Likert type CPRS was used in the
evaluation of ADHD. Dereboy et al. examine the validity of
the Conners Short Form Teacher and Parent Rating Scales
and found that the construct validity of the scales and the
factor analysis of the children with healthy development for
CPRS-48 data, the scales support the validity of the structure
(19).

The paediatrician or emergency physician often assesses
ADHD associated with high-risk behaviours for different
reasons before child psychiatrists. With careful evaluation, it
can provide proper follow-up and appropriate orientation
for the patient. According to Culpepper, the primary care
physician should be aware of ADHD and should be able to
guide the patient while solving the referral problem?°, Faber
et al. studied the frequency of ADHD in children and
adolescents under 16 years of age, and initial diagnosis and
treatment unit found that diagnosis by the paediatrician was
32% and the rate of determination by the primary care
physician was 61%, with 51% of the patients being followed
by the child psychiatrists (21).

The American Academy of Pediatrics and the American
Academy of Emergency Specialists have emphasized that
early detection of ADHD in emergency services has a
significant impact on this group with a high risk of trauma
(22). When a pediatric patient is admitted with head trauma,
initial assessment and imaging are followed by observation
and monitoring during the observation period in emergency
service. During this period taking a more detailed history
from the child and parents may indicate an underlying
psychological problem in the current injury, as well as the
appropriate orientation, may prevent future injuries.

In many studies, the relationship between ADHD and
increased use of health facilities and multiple hospital
applications has shown as most of them can be solved in the
first step health unit instead of emergency services (23,24).
Early diagnosis of ADHD in children can help to eliminate
additional problems that may arise during adulthood, and

Anatolian J Emerg Med 2020;3(4); 105-110

Eraybar et al.

can help to recognize comorbid conditions such as bipolar
disorder and major depression (25).

Limitations

This study has potential limitations. First, the low number
of patients and the fact that the study was performed in a
single department. Second, all patient information was
obtained from their parents since the patients were in
childhood, and parents may have acted incorrectly while
filling out the form. However, we think that these limitations
can be overcome since there may be a relationship between
minor head trauma and ADHD. We believe that this issue can
be better elucidated by other multicenter studies to be
conducted with a higher number of patients

Conclusion

Pediatric trauma is an essential reason for referral to
emergency services. ADHD is one of the most common
psychiatric disorders of childhood. Many studies show that
children with ADHD have a higher risk of trauma than the
healthy population. Detailed evaluation during admission to
emergency services due to trauma can initiate the diagnostic
processes of these cases and enable follow-up and
treatment. We think that evaluating pediatric trauma
patients among this aspect and informing parents can
prevent both future injuries and prevent recurrent
emergency department visits.
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ORIGINAL ARTICLE / OZGUN ARASTIRMA MAKALESI

Relationship Between Modifiable Risk Factors and Blood Cell Types in Acute Coronary

Syndrome and Estimation of Mortality in Emergency Department
Akut Koroner Sendromda Dedistirilebilir Risk Faktérleri ile Kan Hiicresi Tipleri Arasindaki iliski ve Acil Serviste

Mortalite Tahmini

Habip Emrah Leylek! ™, Vahide Aslihan Durak?“, Ozlem Kéksal?

ABSTRACT

Aim: Inflammatory mediators such as leukocyte count (WBC),
neutrophil / lymphocyte ratio (NLR), platelet / lymphocyte
ratio(PLR), platelet distribution width (PDW) and C reactive protein
(CRP) are used for the prediction of ischemic vascular events such
as acute coronary syndrome (ACS).In this study, the relationship
between inflammatory mediators and modifiable risk factors in the
diagnosis of ACS and mortality was examined.

Material and methods: A total of 100 patients with ST elevation
myocardial infarction (STEMI) and non-ST elevation myocardial
infarction (NSTEMI) were included in the study. Blood samples for
WBC, neutrophil count, NLR, PLR, PDW and CRP and routine blood
laboratory studies were taken at the time of admission of the
patients.

Results: Of the patients diagnosed with ACS,49% was STEMI
and 51% was NSTEMI. Female gender was found to be higher in the
NSTEMI group than in the STEMI group and also the hypertension
ratio was found to be higher in the NSTEMI group than in the STEMI
group and it was found to be statistically significant. The NLR
median value between the STEMI and NSTEMI diagnostic groups
was found to be higher in the NSTEMI group and statistically more
significant.

Conclusions: In conclusion; troponin, control troponin,
lymphocyte and NLR ratio were found to be statistically significant
between STEMI and NSTEMI diagnostic groups.In addition to this;
age was found as an effective parameter on mortality.

Keywords: Acute coronary syndrome, leukocyte count, platelet
distribution width
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Amag: Lokosit sayisi (WBC), notrofil / lenfosit orani (NLR),
trombosit / lenfosit orani (PLR), trombosit dagilim genigligi (PDW)
ve C reaktif protein (CRP) gibi inflamatuar medyatorler; akut
koroner sendrom (AKS) gibi iskemik olaylarin tahmininde
kullanilmaktadir. Calismamizda , AKS tanisinda inflamatuar
mediatorler , gesitli risk faktorleri ve mortalite arasindaki iligki
incelenmistir.

Gere¢ ve Yontem: Calismaya ST elevasyonlu miyokard
enfarktisu (STEMI) ve ST elevasyonu olmayan miyokard enfarktisi
(NSTEMI) tanisi olan toplam 100 hasta dahil edildi. Hastalarin acile
basvuru anindaki sirasinda WBC, notrofil sayimi, NLR, PLR,
PDW,CRP degerleri ve diger biokimyasal belirtegler igin kan
ornekleri alindi.

Bulgular: AKS tanisi konan hastalarin% 49'u STEMI ve% 51'i
NSTEMI idi. Kadin cinsiyetin NSTEMI grubunda STEMI grubuna gore
daha yuksek oldugu ve hipertansiyon oraninin NSTEMI grubunda
STEMI grubuna gore daha yiiksek oldugu ve istatistiksel olarak
anlamh oldugu saptandi. STEMI ve NSTEMI tani gruplari arasindaki
NLR medyan degeri, NSTEMI grubunda daha yulksek ve istatistiksel
olarak daha anlamli bulundu.

Sonug: Sonug olarak; STEMI ve NSTEMI tani gruplari arasinda
troponin, kontrol troponin, lenfosit ve NLR oraninin anlaml farklihk
gosterdigi bulunurken yasin mortalite Gizerinde etkili bir parametre
oldugu goérilmektedir.

Anahtar Kelimeler: Akut koroner sendrom, l6osit sayisi,
trombosit dagilim araligi
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Acute Coronary Syndrome in Emergency Department

Introduction

While the underlying cause of atherosclerotic heart disease
(ASHD) is thought to be endothelial damage dependent
cellular proliferation, recent studies have also shown that
inflammatory mechanisms play an important role in the
pathogenesis of ASHD (1,2). After these developments,
inflammatory mechanisms in many cardiac and non-cardiac
diseases have begun to be investigated. It has been shown
that inflammatory mechanisms are important in the
development and prognosis of acute coronary syndrome
(ACS) (1,2). It has been shown that inflammatory mediators
are associated with ASHD, thrombus formation is induced,
and plaque rupture risk increased. For this purpose, many
inflammatory mediators such as Leukocyte and C Reactive
Protein (CRP) are used in asymptomatic patients to foresee
ischemic vascular events (3).

An ACS is a life-threatening table that develops after vessel
erosion in the coronary arteries or after a plaque rupture and
requires immediate intervention. ACS is divided into three
different clinical classes: ST segment elevation Ml (STEMI),
usually occurring in full occlusion of coronary arteries and
seen on at least two consecutive derivations of the
electrocardiogram (ECG), non-ST segment elevation Ml
(NSTEMI) and unstable angina pectoris without enzyme
elevation (USAP) (4). Chest pain is one of the frequent
referrals to emergency services. However, it is not always
possible to diagnose ACS in these patients. For this reason,
the diagnosis and differential diagnosis of these patients is
gaining importance. The ECG should be the first assessment
of these patients. STEMI is often diagnosed based upon the
patient's clinic and ECG findings. However, in diagnosis of
NSTEMI and USAP, it is very important to use ECG findings
and clinical evaluation, ECG and especially cardiac specific
troponin in combination (5). In order for the level of troponin
to be measurable, i.e being able to be positive, the
myocardium must be damaged in significant quantities,
which causes the increase in circulation level to be delayed.
Because the level of troponin is measurable after 3-6 hours,
6-12 hours of sampling may be required to exclude ACS in
patients with suspected ACS and those with NSTEMI (5,6).
Therefore, research for new biomarkers in the diagnosis of
ACS and mortality has become widespread in recent years.
In this study, the role of blood parameters such as leukocyte
count (WBC), neutrophil count, neutrophil lymphocyte ratio
(NLR), platelet lymphocyte ratio (PLR), platelet distribution
width (PDW) and C reactive protein (CRP) in ACS diagnosis
and mortality prediction were investigated in patients
presented with chest pain to the emergency department
(ED) with STEMI and NSTEMI diagnosis. The role of
modifiable risk factors in predicting mortality after ACS was
also investigated.
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Material and Methods
A total of 100 patients with STEMI and NSTEMI who were
referred to Bursa Uludag University Medical Faculty ED for 6
months were included in this prospective study. The study
was approved by the Clinical Research Ethics Committee of
a tertiary hospital with the decision number 2016-18/30. All
patients were included in the study, including patients aged
18 years and older diagnosed with ACS who agreed to
participate in this study, also patients with chest pain
complaints and patients with ACS and those who met
inclusion criteria were included.
Patients who were younger and who were not oriented-
cooperated, who had diseases which may impair cognitive
functions such as dementia, those who refused to
participate in the work, pregnant women, those had a
diagnosis of malignancy, those with kidney and liver disease,
those with multiple organ trauma, those with active
infection with fever of 38 degrees and above, those with
known deep vein thrombosis (DVT) and thromboembolic
disease and the patients with sepsis were excluded from the
study.
In addition to the demographic information of the patients
participating in the study, additional information such as
history of chest pain or complaint and its characteristics,
diabetes, hypercholesterolemia, hypertension, family
history, smoking history, obesity, alcohol intake, previous
ACS story were obtained, and additional diseases and
additional complaints were questioned and recorded.
Patient’s data such as; age, blood pressure( systolic and
diasyolic), oxygen saturation as well as ; AST- AST levels,
creatinine, CRP, CK, CK-MB, troponin levels (in the first
admission time) , control troponin levels (6 hours later after
the first admission), WBC, neutrophile, lymphocyte,
thrombocyte, PDW, NLR, PLR were obtained in the first
admission time and included in our study.

Statistical Analysis
Statistical analysis of the data was done in SPSS 23.0
statistical package program. Whether data showed normal
distribution or not was examined by the Shapiro-Wilk test. T-
test was used to compare two groups with normal
distribution, and Mann-Whitney U test was used to compare
the data without normal distribution. Pearson Chi-square
test, Fisher's exact Chi-square test and Fisher-Freeman-
Halton test were used in the analysis of the categorical data.
The logistic regression method was used in examining the
risk factors that affect mortality. Significance level was
determined as p<0.05.
Results
Of the 100 patients included in the study, 18% were female
and 82% were male. The mean age of the patients (+ SD) was
58.83 = 11.36 years. The mean age of the male patients (+
SD) was 56.49 * 10.18, while the mean age of the female
patients was (+ SD) 69.50 + 10.58. There was a statistically
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significant difference between the mean age of males and
females and the mean age of male patients was lower than
females (p <0.001). When the patients were examined
according to the risk factors, smoking in 43%, hypertension
(HT) in 52%, diabetes mellitus (DM) in 24%, myocardial
infarction (MI) history in 24%, family history in 16% and
dyslipidemia in 7% were detected. 49% of patients were
diagnosed with STEMI, while 51% were diagnosed with
NSTEMI. The mortality rate was determined as 7% according
to the results obtained by the 4-week follow-up of the
patients.

When the characteristics of the chest pain of the patients
participating in the study were examined; 89% had classic
anginal character, while 11% had non-classical anginal
character of chest pain. When the periods of onset of chest
pain of the patients participating in the study were
compared, it was found that 85% of the patients had a chest
pain in the first 24 hours and 15% of the patients applied to
the hospital with a complaint of a chest pain lasting longer
than 24 hours.

Vital findings and blood parameters were compared
between the STEMI and NSTEMI diagnostic groups of the
patients included in the study (Table-1). Accordingly,
troponin, control troponin, lymphocyte and NLR ratio were
found to be statistically significant between STEMI and
NSTEMI diagnostic groups (p values: 0.004, 0.000, 0.006 and
0.049 respectively).

History parameters, admission and referral status, and
mortality parameters after four weeks were compared
between the diagnosis groups (Table-2). While 25.5% of the
NSTEMI group were females, the rate of females in the
STEMI group was lower by 10.2%. Between the diagnostic
groups, there was a significant difference in females in terms
of gender (p: 0.047). In the NSTEMI group, the percentage of
those with HT was 62.7%, while in the STEMI group it was
found to be 51%. There was a statistically significant
difference between the diagnostic groups in terms of HT (p:
0.028).

When risk factors affecting mortality were examined with
univariate analysis, those with significance level p <0.250
included in multivariate analysis. As a result, age, diagnosis
groups and smoking were included in the model. When the
risk factors affecting the four-week mortality were
examined, only age was found to be statistically significant.
One unit increase in the age increased the risk of death by
1.096-fold. No statistically significant difference was found
in the analysis of other risk factors in terms of affecting
mortality.

The statistical study we conducted on HT, smoking and DM
risk groups as the main risk group for the patients included
in the study; the patients without these three risk factors
accounted for 16% of the total patients. According to this,
84% of the patients had at least one of these three basic risk
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NSTEMI STEMI p

Median (Min-Max) Median (Min-Max) value
Age 58 (40-85) 57 (39-76) 0.141
Systolic BP 120 (90-200) 120 (60-170) 0.336
DiastolicBP 70 (50-100) 70 (30-100) 0.419
NDS 80 (60-120) 80 (46-105) 0.104
s0, 95 (90-100) 96 (83-99) 0.410
AST 22 (11-155) 25 (10-226) 0.160
ALT 20 (8-85) 21(6-57) 0.505
Creatinine 0.85 (0.65-1.56) 0.9 (0.58-1.56) 0.279
CRP 0.5 (0.1-16) 0.4(0.1-31.3) 0.639
K 116 (21-1224) 116 (20-2853) 0.844
CK- MB 30 (10.6-219) 30 (8-226) 0.508
Troponin 120 (3.8-33312) 29.61 (1.7-50000) 0.004*
::’:;::in 1401(43.9-50000) 36008 (2.3-116200)  0.000*
WBC 9.9(3.1-18.8) 11.1(5.7-20.9) 0.068
Neutrophile  5.73 (1.7-13.1) 6.03 (2.24-13.5) 0.759
Lymphocyte  2.86 (0.002-8.15) 3.55 (0.51-8.92) 0.006*
Thrombocyte 238 (30-378) 235 (80-359) 0.697
PDW 18.2 (15.1-20.2) 17.7 (15.2-22.9) 0.576
NLR 2.17(0.75-7.1) 1.66(0.61-12.2) 0.049*
PLR 82000(64.16-700000)  72000(35.4-315000)  0.083

Table-1: Comparison of vital signs and some parameters among the
diagnostic groups.

factors. Basic blood parameters were compared in patient
groups with and without these three basic risk factors. When
HT, DM, and smoking were considered as the three major
risk factors among the patient groups included in the study,
it was found that 13 of the 16 patients in whom these risk
factors were not found were male (13%) and 3 of them were
female (3%) (Table 3).

According to this, there was no statistical significance
between the blood parameters of patient groups with and
without risk factors between male and female gender.

Discussion

Cardiovascular diseases are one of the most preeminent
cause of death in the world in our age, and it is expected to
be in this way for many years. Acute MI may be the first sign
of coronary artery disease or may recur in people with
known diseases (7,8). Many risk factors affect mortality in
ACS; age, sex, previous MI history, DM, kidney failure,
smoking, HT, obesity, hyperlipidemia are the main ones.
Reduction of coronary artery disease risk factors along with
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NSTEMI STEMI
Number (n) Percentage (%) Number (n) Percentage (%) p value

Female 13 (%25.5) 5 (%10.2)

Gender 0.047*
Male 38 (%74.5) 44 (%89.8)
typical 47 (%92.2) 42 (%87.5)

Characteristics 0.517
atypical 4 (%7.8) 7 (%12.5)
0-5 hours 36 (%70.6) 33 (%67.3)
6-11 hours 7 (%13.7) 6 (%12.2)

When to start 0.432
12-23 hours 0 (%0.0) 3 (%6.2)
24 hours 8 (%15.7) 7 (%14.3)
No 19 (%37.3) 29 (%59.2)

Hypertension 0.028*
Yes 32 (%62.7) 20 (%40.8)
No 36 (%70.6) 40 (%81.6)

DM 0.196
Yes 15 (%29.4) 9 (%18.4)
No 32 (%62.7) 25 (%51.0)

Smoking 0.236
Yes 19 (%37.3) 24 (%49.0)
No 45 (%88.2) 48 (%98.0)

Obesity 0.057
Yes 6 (%11.8) 1 (% 2.0)
No 46 (%90.2) 47 (%95.9)

Hyperlipidemia 0.437
Yes 5 (%9.8) 2 (%4.1)
No 41 (%80.4) 43 (%87.8)

Family History 0.315
Yes 10 (%19.6) 6 (%12.2)
Coronary ICU hospitalization 30 (%58.8) 46 (%93.9)

Result 0.000*
Referred to the hospital 21 (%41.2) 3 (%6.1)
Alive 48 (%94.1) 45 (%91.8)

Mortality After 4 Weeks 0.712
Exitus 3 (%5.9) 4 (%8.2)

Table-2: Comparison of history parameters, admission and referral status, and mortality parameters after four weeks among the diagnostic groups.

suggestions such as lifestyle changes, smoking cessation,
diet and weight control and strict blood pressure follow-up
is also very important in reducing mortality and morbidity
(9).

The mean age of the patients in this study was (+ SD) 58.83
+ 11.3, 82% was male and 12% was female. In the study in
which Ozel et al investigated the socio-demographic and
clinical characteristics of patients with ACS who were
admitted to emergency department, the mean age of the
patients (+ SD) was 52.4 + 9.4, and 72.1% was male (10). In
the OPERA study of Montalescot et al. investigating the
differences between STEMI and NSTEMI, the mean age (*
SD) was 64.63 £ 12.24, and 76% of the patients were male
(11). Similar to the literature, age and male gender were
found to be the most important risk factors in our study.
When the literature is reviewed, age is the most important
risk factor for CAD (12,13). The mean age of the male
patients (+ SD) was 56.49 + 10.18, while the mean age of the
female patients was found to be (+ SD) 69.50 + 10.58. The
mean age of male patients was significantly lower than that
of females (p <0.001), and it is consistent with the literature.
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Studies have shown that ACS develops in women about 5-10
years later than males and symptoms occur later (14-16). In
our study, 25.5% of the NSTEMI group was female whereas
the female ratio of STEMI group was found to be as lower as
10.2%. There was a significant gender difference between
the diagnostic groups in terms of female gender. The
number of female patients with NSTEMI was more than the
number of female patients with STEMI, and this is found to
be statistically significant.

When classified the ACS diagnosed patients as STEMI and
NSTEMI in our study, NSTEMI was 51% while STEMI was
found to be 49%, and this rate was different from the
literature. In GRACE records, NSTEM were detected in 30%
of the cases and STEMI were detected in 34% of the cases
(17). Studies conducted in recent years show that there is a
significant increase in the rate of NSTEMI in all societies and
genders. In a study conducted by Bugiardini et al, NSTEMI
and USAP were observed in about two thirds of patients with
ACS, and STEMI was detected in one third (18). It is a fact
that evaluation of patients using cardiac-specific troponin
follow-up and ACS subtype classification and using some risk
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scores is effective in the increase of NSTEMI rate in recent
years (19). Due to the fact that the follow-up of troponin and
ACS subtype in patients suspected of having ACS has been
done more strictly in the emergency department of our
hospital in recent years, we think that the rate of NSTEMI
patients is high in our study.

Similar to other studies, HT was the most significant risk
factor in this study, with a rate of 52%. Unlike other studies,
it attracts the attention that smoking (43%) is in the second
place in this study (11,14,20). Patients with diabetes were
found to have a similar ratio (%24) with other studies. The
family history and the coronary artery disease history of the
person accounted for 40% of the major risk factors. The
frequency of hyperlipidemia in the study was 7% which is
lower than other studies. In the Opera study, the risk factors
are hyperlipidemia with 49.7%, HT with 47.1%, smoking with
36%, and DM with 15.6% (11).In the studies in which Yazici
et al examined the compliance of the guidelines and
mortality of NSTEMI patients' treatments, HT, DM, smoking
and family history were reported as 71.4%, 35.8%, 26.4%
and 24.4%, respectively (20). Among the risk factors, HT is
one of the most common chronic diseases in the world, and
in all studies, it is ranked as one of the firsts of risk factors
(14,20). In this study, HT was found high in accordance with
the literature. In the NSTEMI group, the rate of HT was
62.7%, whereas in the STEMI group this rate was found to be
as low as 51% and a significant difference was detected
between the diagnostic groups (p: 0.028). We think that this
may be due to the fact that the patients diagnosed with
STEMI first applied to the hospital in the form of MI, and that
they did not know they were HT patients due to the lack of
routine blood pressure follow-ups. It can be said that the
rate of hyperlipidemia in our study was as low as 7%, due to
the fact that the lipid profile in our emergency department
could not be studied, or it was not routinely studied for every
patient at hospitalization.

Leukocytes and subtypes are also known as markers of
inflammation in cardiovascular diseases (21). NLR is more
valuable than neutrophil and lymphocyte values alone, and
has been shown to be a long-term mortality marker,
especially in patients with STEMI (22-24). Leukocytosis is
usually associated with necrosis size, glucocorticoid level,
and inflammation in coronary arteries as a result of
STEMI/NSTEMI (22,25). Neutrophils are the first leukocytes
to reach the damaged site in STEMI/NSTEMI, producing large
quantities of inflammatory mediators regulating neutrophil
inflammatory response (22). There are publications in which
increased numbers of neutrophils are associated with infarct
size, mechanical complications, and mortality (26,27). In this
study, the median value in the NSTEMI group was found to
be higher than the median value in the STEMI group in terms
of change in NLR between the STEMI and NSTEMI diagnostic
groups, and it was statistically significant. In general, there
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are many studies that high level of NLR is widespread in
STEMI and NSTEMI cases. However, the number of studies
examining the mean value of the NLR variable between the
STEMI and NSTEMI diagnostic groups is rather limited. In a
study conducted by Azab et al. (28), NLR had significant
predictive value in short and long term in patients with
NSTEMI. As is known, neutrophils have a short life span of
about 7 hours in the circulation. Contrary to expectations,
Azab et al found that there was a significant relationship
between mortality and all NLR values measured at different
times in the study.

The mortality rate after 4 weeks of follow-up of 100
patients evaluated in the study was found to be 7%, and it is
in accordance with the literature. When the risk factors
affecting the 4-week mortality in the study were analyzed
univariately, only age was found statistically significant when
the affecting risk factors were examined. One unit increase
in the age increased the risk of death by 1.096 fold. This
shows that age is one of the most important risk factors as
well as an effective parameter on mortality. There was no
statistically significant difference in terms of affecting
mortality in the analysis of other risk factors and biochemical
parameters in our study.

Conclusion

In conclusion; troponin, control troponin, lymphocyte and
NLR ratio were found to be statistically significant between
STEMI and NSTEMI diagnostic groups. In addition to this; age
was found as an effective parameter on mortality.
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Bibliometric Analysis for Researches On Emergency Care: 30-Year Thematic Development

Mapping with SCIMAT

Acil Bakim Konulu Arastirmalar igin Bibliyometrik Analiz: SciMAT lle 30 Yillik Tematik Gelisim Haritalamasi

Ayhan Tabur?

ABSTRACT

Aim: This study aims to reveal the change in trends of the
themes discussed in the scientific studies conducted in the field of
Emergency Medicine by years.

Material and Methods: In this study, 2112 articles published in
the Web of Science Core Collection database covering the last 30
years (1990-2019) and containing the term "emergency care" in the
title tab in the Web of Science Core Collection database, which is
the most accepted in the academic world, were examined using
bibliometric scientific mapping method. In these analyses
conducted with SciIMAT software, which is one of modern science
mapping techniques, articles were evaluated in the periods of
1990-1999, 2000-2009 and 2010-2019 years. The findings were
examined with the number of articles, total citations, strategic
diagrams, cluster networks, thematic development maps and
comparative analyzes.

Results: It was observed that the studies carried out in the field
of emergency medicine since 1990 have increased in quantity over
time, the thematic change is significant in terms of periods and new
themes have been evaluated in studies while some themes have
declined over time. In emergency medicine, “medicine”,
“departments” and “emergency medicine” in 1990-1999,
“management”, “satisfaction” and “diabetic ketoacidosis” in 2000-
2009 and “practitioner”, “risk” and “geriatrics” in 2010-2019 were
found as motor themes.

Conclusion: When the cluster networks and thematic
development maps on emergency care are examined, it can be said
that the general subject fields and definitions have evolved towards
more specific and specific subject fields over the years.

Keywords: Emergency medicine, bibliometric, scientific
mapping, thematic development, SCIMAT
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oz

Amag: Acil Tip alaninda yapilan bilimsel calismalarda ele alinan
temalarin yillara gore degisim egilimlerini ortaya koymaktir.

Gereg ve Yontemler: Bu ¢alismada akademik diinyada en fazla
kabul géren Web of Science Core Collection veri tabaninda son 30
yil  kapsayacak sekilde (1990-2019) vyayimlanan ve baslik
sekmesinde “emergency care” terimini iceren 2112 makale
bibliyometrik bilimsel haritalama yontemi kullanilarak incelemistir.
Modern bilim haritalama tekniklerinden SciMAT yazilimi ile yapilan
analizlerde makaleler 1990-1999, 2000-2009 ve 2010-2019
donemleri halinde ele alinmistir. Bulgular makale sayisi, toplam atif
sayisl, stratejik diyagramlar, kiime aglari, tematik gelisim haritalari
ve karsilastirmali analizler ile incelenmistir.

Bulgular: Acil Tip alaninda 1990 yilindan itibaren
gergeklestirilen galismalarin zaman igerisinde nicelik olarak artis
gosterdigi, donemler bazinda ele alindiginda tematik degisimin
belirgin oldugu, zaman igerisinde bazi temalar gerileme gosterirken
yeni temalarinda arastirmalarda ele alindigi gorilmastir. Acil Tip
alaninda 1990-1999 déneminde “medicine”, “departments” ve
“emergency medicine”, 2000-2009 doneminde “management”,
“satisfaction” ve “diabetic ketoacidosis”, 2010-2019 déneminde
“practitioner”, “risk” ve “geriatrics” temalarinin motor temalar
oldugu belirlenmistir. Temalara ait h-index ve toplam atif sayilari
gibi veriler tablolarda sunulmustur.

Sonug: Acil bakim konusundaki otuz yillik yayin kiime aglari ve
tematik gelisim haritalari incelendiginde genel konu alanlari ve
tanimlamalarinin, yillar gectikce daha spesifik ve 06zel konu
alanlarina dogru evrildigi sdylenebilir.

Anahtar Kelimeler: Acil tip, bibliyometri, bilimsel haritalama,
tematik gelisim, SCIMAT
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Bibliometric Analysis for Researches on Emergency Care

Introduction

In recent years, tremendous change and growth have been
seen in the healthcare industry including the field of
emergency medicine along with the progress of other
branches of science and technology.

Themes addressed in scientific studies are also among those
affected by this change. Studies that increased quantifiably
in the field of Emergency Medicine were examined using the
bibliometric scientific mapping method in this study to see
changing themes.

Emergency medicine refers to a medical specialty in which
physicians care for patients with acute illnesses or injuries
that require immediate medical attention (1).

The goal of emergency medicine is to improve health while
preventing and treating disease and illness in patients
seeking emergency medical care. Improvements in
emergency medical care and the delivery of this care can be
achieved through credible and meaningful research efforts.
Improved delivery of emergency medical care through
research requires careful planning and the wise use of
limited resources (2).

Emergency medicine research’s goal is to extend knowledge
and advance technology in ways that will ultimately improve
the health of patients through enhancing the emergency
medical care they receive. Emergency medical care is both
an important community responsibility and a vital
community resource. It is the only medical care resource
that offers both immediacy and universality of service (2).
Despite a consensus on the need for more research, little is
known about the current state of research in EM. Although
anecdotal information suggests that the volume of EM
publications is increasing, data to support this conclusion are
scarce (3).

To the best of our knowledge, no investigation has
characterized the type and quantity of worldwide EM
research publications (1).

This study is the first analysis conducted in Emergency
Medicine with SciMAT software (A free java-based scientific
mapping program that builds network analysis at a
longitudinal level), one of which is modern bibliometric
science mapping technique.

Bibliometric measures and indicators can be employed to
carry out a performance analysis of the generated maps (4).
This kind of analysis allows us to quantify and measure the
performance, quality, and impact of the generated maps
and their components, as shown in (5).

Science mapping, or bibliometric mapping, is an important
research topic in the field of bibliometrics (6). It is focused
on monitoring a scientific field and delimiting research areas
to determine its cognitive structure and its evolution (7).
Science mapping aims at displaying the structural and
dynamic aspects of scientific research (8).
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In this article, we used an open-source science mapping
software tool called SciMAT (Science Mapping Analysis
Software Tool) which incorporates methods, algorithms, and
measures for all the steps in the general science mapping
workflow, from preprocessing to the visualization of the
results.
SciMAT allows the user to carry out studies based on several
bibliometric networks (co-word, cocitation, author
cocitation, journal cocitation, coauthor, bibliographic
coupling, journal bibliographic coupling, and author biblio-
graphic coupling). Different normalization and similarity
measures can be used over the data (association strength,
Equivalence Index, Inclusion Index, Jaccard Index, and
Salton’s cosine). Several clustering algorithms can be chosen
to cut up the data. In the visualization module, three
representations (strategic diagrams, cluster networks, and
evolution areas) are jointly used, which allows the user to
better understand the results (9).
SciMAT also uses advanced bibliometric indexes such as the
h-index (10-14).

Material and Methods

The bibliometric scientific mapping method was used in this
study whose aim is to reveal the tendency of change of the
themes discussed in the scientific studies conducted in the
field of emergency medicine. The data obtained from the
Wos (Web of Science) database were analyzed with SCiIMAT
software, which allows the evaluation of bibliometric
sources (5). This study examines 30 years of research in the
field of emergency medicine. For this reason the ethics
committee approval was not obtained.

Data Analysis

Web of Science Core Collection database covering the last 30
years (1990-2019) and containing the term "emergency
care" in the title tab in the Web of Science Core Collection
database. The data related to 2658 articles from 1980-2019
period which were obtained from WoS database were
uploaded to SciMAT program for analysis and necessary
arrangements were made. Of the 2658 articles uploaded to
the SciMAT program, 546 articles belonging to the period
1980-1989 were excluded from the analysis due to lack of
data. It was determined that the publication year data of 3
of the 2112 articles to be used in the analysis were missing
and the missing data were introduced to the program
manually. The data were divided into 10-year periods as
"1990-1999", "2000-2009" and "2010-2019" in order to see
thematic change. “Words” were used as an analysis unit,
groups of similar and synonyms were made, very general
meaningful words were excluded from the analysis, and
threshold values were determined for data reduction by
taking into account the word frequencies for each period.
Accordingly, the threshold values of 2 for the “1990-1999”
period, 3 for the “2000-2009"” period, and 8 for the “2010-
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2019” period were used in the data reduction. “Co-
occurrence” for network inference, “Equality index” for
network normalization, “simple centers algorithm” for
clustering algorithm, “core mapper” for mapping, “h-index”
and “sum citations” for the quality measure, “inclusion
index” for development map and overlap map were used in
the analyses.

Overlap map, strategic diagrams, thematic networks, and
thematic development map were used in the evaluation of
SciMAT analysis findings. The overlap map shows the
number of themes in the relevant period, the number and
percentage of themes from the previous period and the next
period. Strategic diagrams were examined in four areas
based on the concepts of centrality and density (15). The
concept of centrality shows the degree of strength of the
relationship of a theme with other themes and this
relationship increases with the right approach in the
diagram. The concept of density shows the working density
of a theme, i.e. the number of publications, and this density
increases with the upward approach in the diagram.
According to this; The themes in the upper right area of the
diagram are motor themes with high centrality and density,
the themes in the lower right area are essential and
transformational themes that are important for the research
area but not studied enough, the themes in the upper left
area are highly developed and isolated themes that are very
studied but have a weak relationship with other themes, the
themes in the lower left area refers to themes that have just
emerged or begun to disappear (4,16).

Thematic network maps show the degree of strength of the
relationship between the themes in the map and the
thickness of the lines shows that the relationship is strong.
The thematic development map shows the periodic
development of the themes, with straight lines expressing
coexistence in the same publication, and dashed lines
expressing the frequency of sharing common words, and the
thickness of the lines indicating that the relationship is
strong (16).

The aim of this study is to provide a scientific and
macroscopic perspective to those who are interested in the
subject by making bibliometric analysis of articles on
emergency care with science mapping method.

Results

The number of articles for the periods examined has
increased significantly over time. Findings related to the ten
most frequently mentioned keywords in publications in the
period of 1990-2019 are Emergency-care, Management,
Mortality, Children Services, Emergency-medical-services,
Health-care, Emergency-department, Medicine and Health
respectively. The most frequently used keywords are
“Emergency-care” (n: 127), “Management” (n: 111) and
“Mortality” (n: 103).
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The use of keywords used in the research publications in the
periods “1990-1999”, “2000-2009” and “2010-2019” are as
follows,
114 (39%) of the 292 words used in the period 1990-1999
continued to be used in the period 2000-2009 and 1003 new
words began to be used.
512 (46%) of the 1117 words used in the period 2000-2009
continued to be used in the period 2010-2019 and 2792 new
words began to be used.
The strategic diagram for the 1990-1999 period is shown in
Figure 1. The findings related to the themes are given in
Table 1. During the period 11 themes emerged. The themes
of “Medicine”, “Departments” and “Emergency-medicine”
are motor themes whose relation to other themes in the
field is high and intensively studied. The themes of
“Medicine” and “Departments” were the main themes of
this period, while the theme of “Emergency-medicine” was
more numerous in publication.

,mm

Figure 1: Strategic Diagram of the Period 1990-1999

The themes “Children”, “Injuries” and “Pediatric-
emergency” are fundamental and transformational themes
that have a high relation to other themes in the field but a
lower intensity of study. The themes “double-blind”,
“Emergency-service” and “Hemorrhage” are highly
developed and isolated themes with low relation to other
themes in the field but with high intensity of work. The
themes of "Defibrillation" and “Emergency-care" are newly
emerging or beginning to disappear, with a low intensity of
study and relationship to other themes in the field. The h-
index values and total citation numbers of the articles are as
shown in Table 1.

According to the thematic network map for the theme
“Medicine”, which is one of the prominent themes in terms
of centrality and intensity in the period 1990-1999, and the
thematic network map weight values the themes to which
the “Medicine” theme is highly associated with “Predictive-
instrument”, “Public-hospital-emergency” and “Visits”
themes.

The strategic diagram for the "2000-2009" period is shown
in Figure 2, the findings related to the themes are given in
Table 1. During the period 2000-2009, 15 themes emerged.
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Figure 2: Strategic Diagram For The Period 2000-2009
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The themes of “Management”, “Satisfaction” and “Diabetic-
ketoacidosis” are the leading motor themes whose relation
to other themes in the field is high and intensively studied.
“Diabetic-ketoacidosis” theme has a high intensity,
“Management” and “Satisfaction” themes have a higher
number of publications. “Quality”, “Emergency-medical-
services” and “Model” themes are fundamental and
transformational themes that have a high relation to other
themes in the field but a lower intensity of work. The themes
of “Drinkers”, “Patient-safety” and “Time" are highly
developed and isolated themes with low relation to other
themes in the field but with high intensity of study. The
themes of “Illness”, “Emergency-department”,
“Paramedics” and “Outcome" are newly emerging or
beginning to disappear, with low relation to other themes in
the field and intensity of work. The h-index values and total
citation numbers of the articles are as shown in Table 1.
According to the thematic network map for the theme
“Management”, which is one of the prominent themes in
terms of centrality and intensity in the period 2000-2009, the
“Management” theme is most highly associated with
“Guidelines”, “Head-injury”, “Relief” and “Acute-abdominal-
pain" themes.

The strategic diagram for the "2010-2019" period is shown
in Figure 3, the findings related to the themes are given in
Table 1. During the period 23 themes appeared. The themes
of “practicer”, “Risk” and “Geriatrics " are high in relation to
other themes in the field and are the leading motor themes
studied extensively. Of these themes, the intensity of the
“Geriatrics” theme, the centrality of the “practicer” theme is
high, while the number of publications of the “Risk" theme
is higher. Besides, “Mortality”, “Emergency-medical-
services” and “Death” themes are also included as motor
themes during this period, and “mortality” and “Emergency-
medical-services” themes are seen to have a high number of
publications.

The “Departments” and “Management” themes are
fundamental and transformational themes that have a high
relation to other themes in the field but a lower intensity of
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study. The themes of “Department-visits”, “Performance”,
“Patient” and “Burden” are also included as fundamental
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Figure 3: Strategic Diagram For The 2010-2019 Period

and transformational themes in this period. The themes of
“Patterns”, “Burnout” and “Developing-countries” are highly
developed and isolated themes that are not related to other
themes in the field but have a high intensity of work. The
themes of” Services”, “Brief-intervention”, and”

Hospitalization are newly emerging or beginning to
disappear, with a low intensity of study and relationship to
other themes in the field. The h-index values and total
citation numbers of the articles are as shown in Table 1.
According to the thematic network map for the theme
“practicer”, which is one of the prominent themes in terms
of centrality and intensity in the period 2010-2019i; practicer
theme is most highly associated with  “Community”,
“Impact” and “Quality-of-care" themes. The highest level
relationship between the other themes in the thematic
network map is between the themes “Accident” and
“Impact”.

The thematic development map, which shows the
conceptual and structural development of the themes that
stand out in the period of 1990-2019, is shown in Figure 4.
When the straight lines showing coexistence between the
themes of the “1990-1999” period and the themes of the
“2000-2009” period are examined in the same publication,
the highest relationship is between “Emergency-care” and
“Satisfaction" and similar relations “Department” and
“Quality”, “Injuries” and “emergency-medical-service” is
observed. When the dashed lines showing the frequency of
sharing common words between “1990-1999 theme and
“2000-2009 themes” are examined, it is seen that there are
high levels of relationships between “Medicine” and “Time”,
“Hemorrhage” and “Management”, “hemorrhage” and
“lliness”.

When the straight lines showing the coexistence between
the themes “2000-2009” and “2010-2019” are examined,
the highest relationship is between “Emergency-
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1990-1999

Name Centrality Centrality range Density Density range h-index Sum Citiations
Departments 55.00 1.00 71.43 0.91 3 71

Medicine 47.89 0.91 144.05 1.00 2 41

Emergency medicine 46.78 0.82 39.03 0.55 2 39
Pediatric-emergency 36.94 0.73 11.11 0.18 2 41

Children 29.72 0.64 36.11 0.45 3 72

2000-2009

Name Centrality Centrality range Density Density range h-index Sum Citiations
Emergency-medical-services 38.75 0.93 1.29 0.07 5 148
Management 36.86 0.87 26.74 0.80 7 176
Satisfaction 36.58 0.80 28.28 0.87 8 198
Diabetic-ketoacidosis 35.03 0.73 44.62 0.93 5 150

Model 32.76 0.67 9.66 0.47 6 180

2010-2020

Name Centrality Centrality range Density Density range h-index Sum Citiations
Departments 25.36 1.00 2.55 0.48 11 331
Practitioner 21.07 0.91 4.20 0.83 7 120

Mortality 20.74 0.87 3.23 0.70 11 382

Risk 20.01 0.83 4.24 0.87 7 171

Geriatrics 19.33 0.78 5.82 0.96 98

Table 1: Themes of the Periods 1990-1999, 2000-2009 and 2010-2020 (First five themes)

department” and “Pattern” similar relationships are found at

high levels between “Satisfaction” and “Burnout”,
“Management” and “Management”. When the dashed lines
showing the frequency of sharing common words between
“2000-2009” themes and “2010-2019 “themes are
examined, itis seen that there are high levels of relationships
between “Patient safety” and “performance”, “Adults” and
“Nurse-practitioner”, “Outcome” and “Management”.

Although “children” and “Pediatric-emergency” themes
were found in “1990-1999” period,” “adults” in “2000-2009”
period, “Geriatrics” themes appeared in “2010-2019"
period, the theme “Management” in the period “2000-2009”
takes place in the next period and its intensity increases

(Figure 4).

Discussion

The increase in the number of articles in the years
determined in our research is thought to be an expected
result. The speed of publishing academic articles in the world
and the volume of the literature from different disciplines
are increasing. Among the disciplines with the highest
number of publications in recent years academic publication
statistics, there is no emergency medicine discipline.
Nevertheless, the fact that emergency medicine is a
relatively new discipline within the medical disciplines and
the continuing research on emergency medicine issues are
thought to be a factor that supports the increase in the
number of articles. (17).

In this research, articles on emergency care were examined.
Naturally, the most frequently used keywords are such as
Anatolian J Emerg Med 2020;3(4); 117-124

emergency-care, mortality, emergency medical services,
health care, and emergency department. Management is
one of the most used keywords. There is also "management”
in emergency services. Examples such as airway
management and difficult patient management can be
given. Emergency medicine is a new discipline among the
disciplines of medicine. Emergency Medicine was accepted
as a branch of science in 1979 with the effect of wars in the
past century. In the following years, legal regulations related
Health

application

to Emergency Services,

Administrative/administrative principles,
training programs for personnel, and similar regulations
were implemented within the authorized institutions and
organizations of countries. In this context, research,
examination, analysis, and evaluations on issues related to
Emergency Health Services have been carried out over the
past years and continue. Therefore, there are numerous
articles in the literature containing the word “management”
(18).
Keywords increased at a similar rate in the periods 1990-
1999, 2000-2009, and 2010-2019. It is close to each other in
the proportions of the numbers of words that have been
abandoned and newly used. These increases give clues
about the necessity of bibliometric methods which are the
subject of our research. Continuity in scientific development
has brought a striking increase in the number of scientific
publications. With this increase, the follow-up, examination,
and control of academic and scientific progress have become
difficult. It is important to be able to follow the
developments in various disciplines and the changes in
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existing practices. Scientists demand constant updates and
access to scientific data at any time to stay integrated with
their worldwide counterparts. All these needs increased the
need for bibliometric methods and the use of the methods,
which are also the subject of this article (18,19).

The themes “Medicine”, “Departments” and “Emergency-
medicine” are motor themes between 1990-1999 that have
a high relationship with other themes. "Departments" stand
out among themes. In this period, there are many articles in
the literature with the title "emergency department". In
these articles, topics such as the effectiveness of the
emergency services, frequency of use, and quality level were
examined. The reason for the research to focus on this issue
may be to identify possible disruptions and possible
contributions to the operation of the emergency services,
which were recently implemented and are still under
development at that time. The fact that “Departments” is
one of the most cited themes among the themes in the same
period supports this.

Epidemiologists are evaluating evidence to determine
whether exposure is responsible for a direct outcome.
Studies follow a hierarchy in terms of the quality of the
evidence they can provide, and randomized double-blind
studies are considered the ‘"gold standard" of
epidemiological studies. Randomized double-blind studies
started to be used by scientists in the 60s, these studies
became much more valuable in the 90s. It is thought that this
situation will explain the determination of the “Double-
blind” theme as a highly developed and isolated theme with
high working intensity (20).

Among themes from the same period, the most cited theme
is “Defibrillation”. The reason why this theme stands out in
terms of attribution compared to other themes is the
periodical intensity in the scientific debate on the use of
Automatic External Defibrillators (OED) and its reflection in
academic papers. In the early 90s, it was reported that OEDs
were used successfully by first aid teams. In the same period,
the use of OED of non-healthcare personnel was approved,
the legal legislation on the subject was soon written and OED
training was included in the basic CPR course. Increasing the
number of researches in which academic circles examine this
new device led to an increase in the number of articles on
the OED. This increase, together with the citation increase,
caused this theme to stand out among others (21).
"Management" and "Satisfaction" are the motor themes
that stand out in 2000-2009 period. This is likely to be since
emergency medicine, as stated in the paragraphs above, is a
new discipline among the disciplines of Medicine. Legal
arrangements, administrative/administrative
implementation principles, training programs for personnel,
and similar arrangements regarding Emergency Health
Services were implemented in the 80s and 90s. The research
and analysis of the results obtained from these regulations
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and practices were carried out during the same period and
continues. As an expected result, the data obtained from
these researches and studies have been shared with the
scientific world in academic articles, and many articles have
been published titled “Management of emergency health
services and satisfaction with these services” (22).
“Drinkers”, which is one of the themes in the strategic
diagram of the same period, attracts attention as the most
cited theme. This may be since when applying to the
emergency room with a trauma complaint, it is quite
common for the applicant to be drunk. This situation is
frequently encountered especially in adolescent applications
in the USA. There are numerous articles on “drinkers” from
the period studied in the literature (23).

Patterns, practicer, Departments Mortality, Management
themes are some of the themes that emerged during 2010-
2019. These indicate that research and investigations into
Emergency Health Services continued during this period as
well. The fact that Departments and Management themes
have the highest citation level among other themes supports
this.

The themes of “Practitioner” and “Nurse-practitioner” which
appeared in the same period indicate that, unlike previous
periods, the issue of examining the results of education
related to emergency health services gained weight in this
period, and the articles related to it came to the fore.
Following the establishment of the Emergency Medicine
Departments, training programs for the personnel who
would work in this field in the 80s and 90s and training topics
related to the Emergency Health Services were determined
and documents related to this were written. Afterward, the
results obtained from these trainings were analyzed and
examined. This may explain the issues related to education
to come to the fore. Besides, the recent increase in various
disasters, immigration, epidemics, and conflicts in the world
has accelerated the work of developing training programs.
This issue is also thought to contribute to highlighting
educational issues.

In the thematic development map of the 1990-2019 period
obtained in our study, the themes of the period of 1990-
1999 and the themes of 2000-2009 period, "Emergency-
care" and "Satisfaction", "Department” and "Quality" and
"Injuries" and "Emergency -Medical-Service are found in
many articles together. The intensity of the articles that
share the results of the researches examining the emergency
and emergency health services in a way to support the issues
stated in the paragraphs above can be accepted as the
reason for this cooperation.

There is a strong relationship between the "Emergency-
department" and "Pattern" between the themes of the
period 2000-2009 and 2010-2019, as discussed in the above
paragraph. In the literature, there are articles examining the
numerous features of emergency departments: patient and
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admission patterns, bleeding, and diurnal patterns of
treatments. This situation is thought to explain the strong
relationship  between  “Emergency-department” and
“Pattern”.

The strong relationship "Emergency-department" and
"Pattern" is similar to that between "Satisfaction" and
"Burnout". Burnout refers to a state of emotional, mental,
and physical exhaustion caused by extreme and long-term
stress. Emergency physicians have a higher level of burnout
compared to other physicians. This situation arises from the
characteristics of the medical discipline they belong to, such
as working hours, need for intensive professional
development, and non-clinical tasks. Satisfaction is used in
relation to job satisfaction and has been investigated with
burnout in emergency physicians. This explains the strong
relationship between themes (24,25).
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CASE REPORT / OLGU SUNUMU

Successful Treatment of a Heroin Package in the Stomach by Endoscopic Method: A Case

Report

Midede Bir Eroin Paketinin Basarili Olarak Endoskopik Yéntemle Tedavisi: Olgu Sunumu

Fevzi Yilmaz! ™, Omer Faruk Karakoyun!, Hiiseyin Uzunay!“, Fatih Selvi'®, ihsan Ulusoy!

ABSTRACT

Aim: The term “Body packing” refers to a method that is
commonly used for carrying illegal drugs in the body of a
carrier. The drug is typically prepared in small plastic
packages and either ingested via oral route or inserted into
body cavities including the rectum and the vagina. Another
term, “body stuffing,” is used for instances when a drug
package is quickly swallowed to avoid an imminent police
arrest.

Case Report: Herein, we report the endoscopic removal
of heroin packages in a 25-year-old male patient carrying
multiple such packages in his stomach and intestines, which
could not be removed by medical treatment in the
emergency department (ED).

Conclusion: Upper gastrointestinal endoscopy (UGIE) is a
safe alternative to surgical removal of selected cases of body
packing.

Keywords: Foreing body, heroin, upper gastrointestinal
system endoscopy
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Amag: "Vicut paketleme" terimi, bir taslyicinin
vicudunda yasadisi uyusturuculari tasimak i¢in yaygin olarak
kullanilan bir yéntemi ifade eder. ilag tipik olarak kiigiik
plastik paketler icinde hazirlanir ve ya oral yolla alinir ya da
rektum ve vajina dahil viicut bosluklarina sokulur. Bagka bir
terim olan "vicut doldurma", bir uyusturucu paketinin
polisin yakinda tutuklanmasini 6nlemek icin hizla yutuldugu
durumlar igin kullanilir.

Olgu Sunumu: Bu olguda Midesinde ve bagirsaklarinda
cok sayida eroin paketi olan 25 yasindaki erkek hastanin acil
serviste medikal tedavi ile takip sonunda ¢ikmayan eroin
paketinin endoskopik yolla ¢ikarilmasini sunuyoruz.

Sonug: Ust gastrointestinal endoskopi, secilmis vakalarda
vucuttaki paketlerin cerrahi olarak gikarilmasina giivenli bir
alternatiftir.

Anahtar Kelimeler: Yabanci cisim, eroin, Ust
gastrointestinal sistem endoskopi
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Heroin Package Endoscopic Treatment.

Introduction

Drug and narcotic substance addiction is an important social
and medical problem. The supply and trafficking of narcotic
substances are international crimes. Despite the measures
taken by the states in this regard, drug traffickers attempt to
continue this trade with illegal and unconventional methods.
The most frequently trafficked products are cannabis,
cocaine, and heroin (1).

The "body packing" method was first reported in the medical
literature in 1973 (2). The transport process is planned by
placing the illegal substances in the body cavities after
preparing them in small plastic packages of 8-10 grams (3).
Carriers usually carry between 50 and 100 packages on their
bodies, but this number may increase; often, packages can
be transported in the gastrointestinal system by swallowing
them or inserting them into the rectal or vaginal cavities (1).
Patients who are brought to the ED should be definitely
asked about the type of material packaged, the way the
packages are wrapped, and the amount of the packaged
materials. Although the carrier's statements on this matter
are often unreliable, it is essential to carefully evaluate the
responses given by the carrier. Carriers may often apply to
the ED without symptoms. In this regard, physicians should
identify possible complications that may occur in the carrier
and plan their examinations accordingly. A patient history
should include questions about abdominal pain, vomiting,
inability to pass gas or stool, and the patient should be
examined for serious complications such as gastrointestinal
perforation and ileus (4). In addition, it should not be
forgotten that as a result of a possible rupture of the
packages, severe toxicological symptoms such as agitation,
hypertension, tachycardia, mydriasis may occur, even
culminating in the death of a carrier (5).

The diagnosis of body packages is usually made by plain
abdominal radiography and computed tomography (CT)
(1). Carriers can be followed conservatively as long as they
are asymptomatic, or discharge of the packages can be
induced with laxatives. Surgery is the treatment of choice for
removal of ingested drug packages, especially in cases where
drug leak and resultant intoxication is a concern (5). Removal
of swallowed drug packages from the gastric lumen by an
upper gastrointestinal endoscopic procedure can also be
applied, although reported data on this technique is rare (4).
In this report, we present a patient who was brought to the
ED and claimed that he was carrying heroin packages in his
body, which could not be discharged naturally and were
removed by the endoscopic method.

Case Report

A 25-year-old male patient was detained by the narcotic
branch police teams at the airport and brought to the ED on
suspicion that he was transporting drugs in capsules. The
patient stated that he was a drug dealer and that he sloppily
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packed and swallowed the heroin, the amount of which he
did not know exactly. He was concerned about the leakage
of the package contents due to poor packaging and asked for
their removal.
He was asymptomatic and appeared healthy upon his arrival
at the ED. He had an arterial blood pressure of 124/73
mmHg, pulse rate of 76/min, body temperature of 36.7°C,
and respiration rate of 14/min. Upon examination his
abdomen was soft; bowel sounds were increased; there
were no signs of abdominal guarding or rebound tenderness;
digital rectal examination revealed stool contamination.
Other system examinations were normal. His admission
complete blood count was normal, as was his initial routine
serum chemistry including renal and hepatic functions, as
well as serum electrolytes. An upright plain abdominal
radiogram (UPAR) taken to evaluate the foreign bodies
swallowed by the patient revealed multiple foreign bodies in
the abdomen, but it did not give a clear idea about the
location and amount of the packages (figure 1). Intravenous
contrast-enhanced abdominal CT imaging was planned to
clarify the diagnosis. It showed foreign bodies that may
belong to multiple smooth-contoured and specially
prepared packages at the level of the stomach, intestines
and colon (figure 2).

Figure 1. Suspected foreign bodies seen in UPAR

The general surgery and gastroenterology departments
were consulted for follow-up and monitoring possible
complications. In the ED, treatment for shortening the
gastrointestinal transit time was administered via oral and
rectal routes until all packages were removed naturally
against the risk of opening the packages in the
gastrointestinal system. The patient was followed in the ED
for 4 days, and most of the heroin packages were discharged
naturally from the rectum. However, a heroin capsule was
retained in the gastric body and the patient complained of
nausea and vomiting despite medical treatment; thus, UGIE
was planned. The patient was informed about the possible
complications of the ingested heroin package, and
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Figure 2. The abdominal CT shows multiple foreign bodies that may
belong to smooth-contoured packages at the level of stomach, intestines
and colon.

treatment options were discussed. The package removed by
UGIE looked intact. The patient, who did not develop any
complications during the endoscopy and during the follow-
up, was discharged under the supervision of the police.
Written informed consent was obtained from the patient for
publication of this case report and any accompanying
images.

Discussion

Body-packing refers to the act of hiding illicit drugs in various
compartments, anatomical spaces, or external orifices of the
human body. Cocaine is the most commonly smuggled
narcotic substance worldwide, which is followed by heroin,
methamphetamines, and cannabinoids. A “carrier” can
usually transport approximately 1 kg of any smuggled drug,
in a divided form into 50—100 packages (6). Our patient was
also carrying multiple heroin packages.

Most of the carriers are usually asymptomatic at the time of
presentation. Although body packers may be an unreliable
source of information, they should be questioned whether
they carry packages, the wrapping technique used for the
packages, the number of packages carried, and the presence
of gastrointestinal symptoms suggestive of ileus or GIS
perforation. Packages are sometimes felt during an
abdominal, vaginal, or rectal examination. The advances in
the packaging system developed by the carriers have
currently reduced the chance of package rupture to as low
as 5%. The presence of "toxic syndrome" or "toxidrome" in a
patient suggests leakage from the drug package. Patients
with signs and symptoms suggestive of cocaine toxicity such
as agitation, hypertension, tachycardia, mydriatic pupils, and
diaphoresis should be assumed to be carrying large doses of
deadly heroin packages (3-5).

The packages could not be seen on plain radiogram of the
abdomen taken on admission. It has been reported that
plain radiograms have a sensitivity ranging between 40% and
90% for detection of drug packages. This creates a need for
Anatolian J Emerg Med 2020;3(4); 125-128
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performing advanced imaging studies such as such as
abdominal ultrasonography, CT, and contrast passage
radiograms for individuals suspected to carry body packages.
Itis sufficient for diagnosis to see foreign bodies with smooth
contours within the luminal organs of the gastrointestinal
system in CT (7). In our patient, a large number of packaged
foreign bodies was visualized in the abdomen by a plain
radiogram, but the latter did not give a clear idea about the
location and quantity of the packages. Therefore, an
abdominal CT was taken to clarify the diagnosis, which
showed a large number of smooth-contoured, specially
prepared foreign bodies at the level of the stomach,
intestines, and colon.

Urine toxicology has an unclear role in making the diagnosis
of body packages. Several large studies have reported that it
has a wide range of sensitivities, ranging from more than 90
to less than 40%. Hence, owing to inconsistent sensitivity
values reported in the literature, we believe that urine
toxicology is not suitable as a screening test to detect body
packers (8). Blood or urine toxicological tests were not
performed in our patient, either.

Asymptomatic patients should be closely monitored in the
intensive care setting until the passage of all packages is
complete. In the conservative method, intestinal irrigation
and laxatives can be of benefit in case of reduced intestinal
motility to the foreign body (3). Patients presenting with
sympathomimetic toxicity should be evaluated urgently and
taken to the operating room for surgical decontamination.
Although there are opinions that the use of endoscopic
methods for removing the packages in asymptomatic
patients is not preferred due to the risk of piercing the latex
dressing of the packages, there are publications in which the
removal of the packages was successfully performed in
selected cases (9,10).

UGIE can be used to remove packages in cases with a small
number of packages, a shorter time from swallowing
packages to hospital presentation, and packages that has not
passed beyond the pylorus. Only a small number of reports
in the medical literature have reported successful removal of
drug packages using UGIE. To our opinion, this results from
migration of swallowed packages past the pylorus during the
time spent in police custody in an asymptomatic carrier or
until the carrier becomes symptomatic in complicated cases.
Additionally, UGIE has a potential of harming the patient by
causing the packages to burst or punctured and their
contents to spill over into the gastrointestinal system at
endoscopic package removal. Endoscopic retrieval is
particularly challenging when a body packer has swallowed
a large number of packages. Nevertheless, several case
reports have reported that UGIE procedure could
successfully remove drug packages (4). Our patient also
swallowed many heroin packages, and he was administered
oral and rectal treatment to shorten the gastrointestinal
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transit time in the ED. Most of these heroin packages came
out of the patient’s rectum during his 4-day follow-up in the
ED. However, UGIE was used for successful removal of a
heroin capsule that was retained in the gastric body despite
medical treatment during follow-up. The patient, who did
not develop any complications during the endoscopy and
during the follow-up, was discharged with full recovery and
delivered to the police forces.

Conclusion

Difficulties are still encountered in the management of
patients with body packages containing drugs. Although
surgical method is the preferred treatment method in
symptomatic cases, UGIE is considered as a minimally
invasive treatment option that may be appropriate in
selected cases where there are no signs of toxicity, the time
between swallowing body packages and arrival to the
hospital is short, and the number of swallowed packages is
small.
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CASE REPORT / OLGU SUNUMU

A Rare Case of Chemical Pneumonia Caused by Hydrocarbon Ingestion
Hidrokarbon Yutulmasinin Neden Oldugu Nadir Bir Kimyasal Pnémoni Vakasi

Fevzi Yilmaz!®, Muhammed Furkan Albayrak!®, Engin Deniz Arslan'®, Onder Acar?!

ABSTRACT

Aim: Hydrocarbon compounds that are ingested orally
show their effects by tissue hypoxia, pulmonary irritation,
and systemic toxicity. Chemical pneumonia is one of the
most serious complications of hydrocarbon poisoning. The
clinical and radiological detection of chemical pneumonia is
important in terms of treatment and prognosis. In this
article, a 54-year-old patient diagnosed with chemical
pneumonia due to kerosene drinking is presented.

Case Report: A 54-year-old man was admitted to the
Emergency Department with complaints of cough, shortness
of breath, and epigastric pain. On admission, his vital signs
were as follows: BP: 150/95 mmHg, SPO2: % 97, the pulse
rate: 97/min, body temperature: 36.5 C. His medical history
was notable for drinking approximately 100 ccs of kerosene
accidentally while cleaning his house about 5 days ago. The
patient was found to have chemical pneumonia and
hospitalized.

Conclusion: Chemical pneumonia should be
remembered in patients admitted to the emergency
department after drinking hydrocarbons. In addition, most
of these poisoning episodes are preventable.

Keywords: Hydrocarbon toxicity, chemical pneumonia,
lamp oil
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Amag: Agizdan yutulan hidrokarbonlu bilesikler doku
hipoksisi, pulmoner irritasyon vesistemik toksisite ile
etkilerini gosterirler. Kimyasal pndmoni hidrokarbon
zehirlenmesinin en ciddi goriilen komplikasyonlardan biridir.
Kimyasal pnémoninin klinik ve radyolojik olarak saptanmasi
tedavi ve prognoz agisindan 6nemlidir. Bu yazida gazyagi
icmeye bagh simik pnémoni teshisi konulan 54 yasinda bir
hasta sunuldu.

Olgu Sunumu: 54 yasinda erkek hasta Acil Servis'e
oksirik, nefes darligi ve epigastrik agri sikayetleri ile
basvurdu. Kabulde vital bulgulari; TA: 150/95 mmHg, SPO2:
% 97, nabiz: 97/dk, ates: 36,5 C idi. Hastanin 6ykisiinde
yaklasik 5 giin 6nce evini temizlerken yanlishkla yaklasik 100
cc kadar gaz yagl ictigi 6grenildi. Yapilan tetkiklerinde simik
pndmoni saptanan hasta hastaneye yatirildi.

Sonug: Acil servise hidrokarbon icilmesi sonucu
getirilen hastalarda simik  pndmoni unutulmamaldir.
Ayrica bu tir zehirlenmelerin biliylik cogunlugu énlenebilir

Anahtar Kelimeler: Hidrokarbon toksisitesi, kimyasal
pnémoni, gaz yagi
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Hydrocarbon Ingestion Chemical Pneumonia

Introduction

In excess of 28,000 cases of hydrocarbon, exposure is
reported to United States regional poison control centers
each year, and these intoxications are among the leading
poisoning types across the globe. Accidental intakes
constitute some 85% of all hydrocarbon exposures. Most of
the approximately 14,000 annual pediatric cases affect
children aged 5 years or younger (1). Despite a very low
death rate, moderately severe intoxications particularly with
hydrocarbon ingestion are common and require supportive
care. Hydrocarbon ingestion ranks first in the frequency list
of exposures affecting this age group, being responsible for
some 75 percent of cases (2). Young children (<5 years of
age) are usually tempted by their exploratory behavior and
get intoxicated by ingesting hydrocarbons. Hydrocarbons
are usually insecurely and improperly stored in drinking
containers such as soda or water bottles. On the other hand,
adolescents and adults are typically exposed to inhaled
hydrocarbons through recreational abuse of these
substances (3).

The route of intake, type of chemical compound, and
amount of substance taken are important determinants of
the toxicity of a given substance. Despite the fact that
hydrocarbons injure nearly all systems in the human body,
the lungs, brain, and heart are the most severely affected
organs (4-6). Animal studies suggest that severe necrotizing
pneumonia represents the principle pathologic change (7).
Direct severe injury to the airway epithelium, alveolar
septae, and pulmonary capillaries are among other findings,
which also include the dissolution of the lipid surfactant
layer. Atelectasis, interstitial inflammation, and hyaline
membrane formation are secondary pathological findings.
Ingestion of hydrocarbon-containing substances primarily
causes aspiration and chemical pneumonia, leading to
morbidity and mortality through lung injury and subsequent
complications.  Acute hydrocarbon  exposure is
diagnosed by a clinical evaluation with patient history and
physical examination findings. Symptoms vary according to
chemical class and route of exposure. Most of the time,
exposure and type of substance are identifiable in the
patient’s history (5). With this case report, we aimed to draw
attention to hydrocarbon poisoning, which mostly occurs as
a result of home accidents and causes preventable lung
complications.

Case Report

A 54-year-old man was admitted to the Emergency
Department with complaints of cough, shortness of breath,
and epigastric pain. On admission his vital signs were as
follows: BP: 150/95 mmHg, SPO2: % 97, the pulse rate:
97/min, body temperature: 36.5 C. His medical history was
remarkable for accidental drinking of approximately 100 ccs
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of kerosene while cleaning his house about 5 days ago (figure
1). The patient had no smoking history or known

Figure 1. The kerosene bottle from which that the patient drank
kerosene and which he brought to the emergency department

comorbidity. His physical examination revealed a normal
oropharynx, reduced lung sounds, and ronchus localized to
the right hemithorax on pulmonary auscultation. His
other organ systems showed normal examination findings.
In the radiological examinations, a posteroanterior chest X-
Ray showed an infiltrative image consisting of a large
number of small, irregular densities with ill-defined borders
in the right upper lung (figure 2). In chest CT, there were
cystic bronchectasic areas, opacities compatible with
secretion in dilated bronchi (pneumatocele), parenchymal
glass ground densities, and centrilobular opacities in the
upper lobe of the right lung (figure 3).

Figure 2. An area of infiltration in the upper zone of the right lung on PA
chest X-Ray.
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The laboratory test results were as the following: Hb: 11.7
g/dL, HTC: 34.8%, Glucose 117 mg/dL, BUN:10 mg/dL,

Figure 3. Chest CT findings compatible with chemical pneumonia in the
upper zone of the right lung.

Creatinine: 0.89 mg/dL, Sodium:133 mmol/L, Alanine
aminotransferase (ALT): 132 U/L, Aspartate transaminase
(AST): 56 U/L; in arterial blood gas analysis, pH: 7.42, P0O2:83
mmHg, PCO2: 42 mmHg, and HCO3: 25 mmol/L. A 12-lead
electrocardiogram (ECG) was recorded, and continuous
cardiac monitoring was initiated to monitor ventricular
arrhythmias.

Based on the above findings, the patient was consulted with
the department of pulmonary diseases with a preliminary
diagnosis of chemical pneumonia and hospitalized for
further diagnostic workup and treatment. He was treated
with 02, bronchodilators, nebulizers, and administered
Piperacillin-Tazobactam against superinfections. Having
recovered both clinically and radiologically the patient was
discharged with full recovery 12 days later.

Written informed consent was obtained from the patient for
publication of this case report and any accompanying
images.

Discussion

The aliphatic hydrocarbons are straight-chain compounds,
which include butane, propane, kerosene, and mineral seal
oil. They are used in furniture polishes, lamp oil, and lighter
fluid. Gasoline and naphtha are composed of mixtures of
aliphatic hydrocarbons which additionally contain other
substances such as xylene, toluene, benzene, naphthalene,
and tetraethyl lead that is added to enhance
octane. Petroleum distillates are produced by
processing crude  oil; their contents include gasoline,
naphtha, mineral spirits, kerosene, paraffin wax, and tar.
Terpene hydrocarbons, a family of cyclic
hydrocarbons, include turpentine (commonly utilized
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as paint thinner) and pine oil (incorporated into a variety
of cleaning products enriched with pine odor). Aromatic
hydrocarbons are cyclic compounds that incorporate a
benzene ring such as benzene, toluene, and xylene. Their
main area of use is the production of solvents, glues, nail
polishes, paints, and paint removers (4,5).

Clinical manifestations of hydrocarbon intoxications depend
on the type of hydrocarbon and the route and amount of
hydrocarbon intake. The primary mechanism of toxicity of
aromatic hydrocarbons, halogenated hydrocarbons (e.g.,
trichloroethylene), and pine oil is systemic
absorption from the gastrointestinal tract or the pulmonary
tree. Pulmonary aspiration and chemical pneumonitis,
however, may also develop by vomiting the compounds.
Central nervous system (CNS), the liver, kidney,
myocardium, and bone marrow may also be damaged (6).
Aliphatic hydrocarbons damage the respiratory system. Lung
findings depend on aspiration occurring during drinking or
vomiting of these substances (7). Our patient has also been
forced to vomit by their relatives after drinking a toxic agent.
We think that these practices cause pulmonary
complications due to a high risk of aspiration.

Among these substances, intoxications due to drinking
kerosene are the most common ones in our country (8).
Severe fatal pneumonia can occur by aspirating a few drops
of these substances into the lungs. The main symptoms of
aspiration are cough, dyspnea, cyanosis, and rales. In severe
cases, massive pulmonary edema, pulmonary bleeding,
secondary infection, and sometimes pneumothorax and
pleurisy may develop (9). Our patient drank approximately
100 ccs of kerosene, and the history and physical
examination were taken at the admission to the emergency
department showed findings suggesting respiratory system
damage.

Hydrocarbons may also injure the central nervous system
(CNS) and the cardiovascular system, with the latter mainly
occurring via arrhythmias and myocardial
dysfunction. Especially  solvent  hydrocarbons (e.g.,
halogenated hydrocarbons) cause fatal ventricular
arrhythmias by making the myocardium susceptible to the
effects of endogenous and exogenous catecholamines. A
variety of hydrocarbons depress the central nervous system
(CNS) through some compounds’ direct neuronal effects
and/or hypoxia caused by profound lung damage. Patients
may suffer restlessness, confusion, sleepiness, and rarely,
convulsions. They are lost from a coma or respiratory arrest.
Cardiomegaly, heart failure, hepatosplenomegaly, and
proteinuria are also signs of severe intoxication (5). In our
patient, an ECG taken at admission and cardiac enzymes
measured during follow-up were normal. In addition, except
for the respiratory system, no abnormalities of the CNS or
other systems were detected.
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When ingested, hydrocarbons irritate the  pharynx,
esophagus, stomach, and small intestine by direct contact
and cause edema and mucosal ulceration of the affected
sites. Orogastric and intestinal irritation may result
in nausea, vomiting, and hematemesis, which are
typical of mild severity and do  not  usually require care
(4,5,10). Our patient also had epigastric complaints, but he
did not have signs or symptoms such as nausea-vomiting,
hematemesis, and melena, and his physical examination
showed no irritative lesions in the oropharynx. However,
superficial ulceration was detected at the esophagogastric
junction in upper gastrointestinal endoscopy while he was
hospitalized, and H2 blockers and proton pump inhibitors
(PPIs) were initiated accordingly.

Plain films of the chest usually suffice for the determination
of hydrocarbon-induced chemical pneumonitis. The
radiograms initially manifest pulmonary aspiration/chemical
pneumonitis by a large number of small densities with
indiscernible borders that are scattered all over the
lungs. Progressive cases tend to develop larger lesions as
individual lesions congregate (4,11). In our patient, a chest
X-Ray showed an infiltrative lesion consisting of multiple,
small, irregular densities with unclear borders in the right
upper lung. Subsequent thorax CT revealed radiological
findings compatible with chemical pneumonia in the upper
zone of the right lung (figures 2, 3).

As with all patients visiting the ED, airway, breathing, and
circulation should be secured in these cases. Gastric lavage
is risky in these patients and may lead to aspiration.
Antidotes such as activated carbon should not be used
either, as they will also cause vomiting. Oxygen, nebule
therapy, bronchodilators as needed, as well as antibiotics if
there are signs of superinfection, are administered to
patients with pulmonary symptoms. Corticosteroids are not
used. Treatment of CNS symptoms is symptomatic. Oxygen,
hydration and, if necessary, sedation is applied.

Conclusion

Even if fluids containing hydrocarbons are taken orally, they
can lead mainly to pulmonary complications, as well as
cardiac and neurological complications. These poisonings
are largely preventable by taking appropriate measures.
Among the measures to be taken for this purpose, raising the
awareness of family members about not keeping such
substances in places where children can easily reach,
particularly in water containers, is of utmost importance. We
are of the opinion that regular training of emergency
physicians is necessary for the diagnosis and treatment of
patients who present after ingesting these substances.
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LETTER TO THE EDITOR / EDITORE MEKTUP

Rare Presentation Form of Pulmonary Embolism: Right Upper Quadrant Pain
Pulmoner Embolinin Nadir Bir Basvuru Sekli: Sag§ Ust Kadran Adrisi

ibrahim Toker! @, Niliifer Kahraman2®, Tanzer Korkmaz?

To the Editor,

Pulmonary embolism (PE) is a life-threatening condition with
many different clinic manifestations, including, although
rarely, abdominal pain. Potential mechanisms behind this
abdominal pain include diaphragmatic pleurisy originating
from a pulmonary infarction at the lungs' base and
secondary passive hepatic congestion with acute right
ventricular dysfunction (1).

A 24-year-old woman admitted to our emergency
department (ED) due to right upper abdominal pain that had
started two days earlier and had worsened on the day of
admission. Abdominal pain was increased in supine position
and with deep inspiration. Before admission to ED, she
examined by a general surgeon and an infectious disease
doctor; an abdominal ultrasonographic examination had
been performed but showed no abnormalities. The patient
was diagnosed with a urinary tract infection, and treatment
had started. There was no prior history of significant
diseases. She has been using oral contraceptives for the last
one year. The patient's vital signs on admission were a
temperature of 36.6°C, blood pressure of 160/100 mmHg,
heart rate of 130 beats per minute, and respiratory rate of
24 breaths per minute, and her oxygen saturation was 98%
while breathing room air. On abdominal examination, she
had right upper quadrant tenderness and voluntary guarding
without rebound tenderness on palpation. She had
tachycardia, but heart sounds were normal with no rubs,
murmurs, or gallops. Lung sounds were bilaterally equal and
normal with no rales, rhonchi, or wheezes. In the blood gas
analysis administered while the patient was breathing room
air, pH was 7.46, pCO2 29.3 mmHg, p0O2 106 mmHg,
bicarbonate was 22.6 mmol/L and base excess was -3.2
mmol/L. Laboratory findings on admission were white blood
cell count 16,4x103, hemoglobin 12,7 g/dL, C-reactive
protein level 15.6 mg/dL. The serum electrolytes, glucose,
blood urea nitrogen, creatinine, liver function tests,
bilirubin, and amylase (lipase not available) were normal.
The patient's Wells's score was 1,5 points and had a low
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pretest probability. The D-dimer level determined was 640
ng/mL (D-dimer normal range was < 500 ng/mL). A chest x-
ray (CXR) at the ED showed a wedge-shaped opacity in the
right lower lobe (Figure 1), and a subsequent chest computer
tomography (CT) angiography was performed and revealed
an acute PE (Figure 2). The patient was admitted to the
pulmonology ward for observation. After one week of
anticoagulation therapy, she was discharged without any
problems.

y gy s e Gl
Figure 1(a) CXR reveals Hampton’s hump sign (red circle) (b) Chest CT
angiography (coronal section) shows a filling defect in right lower lobe
segmental branch complicated by wedge-shaped infarction (red circle)
along right and diaphragmatic surface of pleura.

PE has a wide range of clinical features, from no symptoms
to shock or sudden death. The most common presenting
symptom is shortness of breath and chest pain and cough.
However, many patients have mild or nonspecific symptoms
or are asymptomatic. A meta-analysis of clinical signs alone
found a sensitivity of 85 percent and specificity of 51
percent, respectively, for the diagnosis of PE. Abdominal
pain is a rare complaint about PE, and previous studies show
an incidence of 6.7%(2). Therefore, maintaining a high level
of suspicion is critical so that clinically relevant cases are not
overlooked.

CXR is neither a sensitive nor a specific tool to diagnose PE,
but it can be used for the differential diagnosis of chest pain
and abdominal pain. Indications of PE, including Hampton's
hump, the Westermark, and Palla's signs, pleural effusion,
and elevated diaphragm, can all be observed by CXR (3,4).
The Hampton's hump, a wedge-shaped opacity with the base
along the pleural surface, may be particularly useful to
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Rare presentation form of pulmonary embolism
emergency physicians in indicating a pulmonary infarction
resulting from PE (4).

Figure 2 (a and b) Chest CT angiography (axial section) shows a wedge-
shaped infarction along right pleural surface.

Here, we describe an interesting PE case that can be easily
overlooked. Emergency physicians should maintain a
systematic approach and be aware of the various signs,
symptoms, and radiographic signs. A PE can masquerade as
a variety of other diseases.

Keywords: Pulmonary embolism, abdominal pain,
emergency medicine

Conflict of Interest: The authors declare no any conflict of
interest regarding this article.

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

Informed Consent Statement: Written informed consent
was obtained from the patient for publication of this letter
and any accompanying images. A copy of the written
consent is available for review in this journal.

Author contribution statement: IT contributed data
acquisition; IT, NK, TK contributed manuscript preparation,
manuscript editing, manuscript review and literature search.
All authors endorse the data and conclusions.

References

1. von Pohle WR. Pulmonary Embolism Presenting as
Acute Abdominal Pain. Respiration. 1996;63(5):318-20.

2. Hosein AS, Mahabir VSD, Konduru SKP, Giddings SL.
Pulmonary embolism: an often forgotten differential
diagnosis for abdominal pain. QJM Int J Med. 2019 Sep
1;112(9):689-90.

3. Elliott CG, Goldhaber Sz, Visani L, DeRosa M. Chest
radiographs in acute pulmonary embolism. Results from the
International Cooperative Pulmonary Embolism Registry.
Chest. 2000 Jul;118(1):33-8.

4, Hsu C-W, Su H-Y. Palla’s sign and Hampton’s hump
in pulmonary embolism. QJM. 2017 Jan;110(1):49-50.

Anatolian J Emerg Med 2020;3(4); 133-134

Tokeretal.

134



Anatolian Journal of Emergency Medicine 2020;3(4); 135-139

REVIEW / DERLEME

Changes in Blood Gases in Hypothermia and Respiratory Treatment Goals: Alpha-STAT and

pH-STAT Approaches

Hipotermide Kan Gazlarinda Gézlenen Degisiklikler Ve Solunumsal Tedavi Hedefleri: Alfa-STAT Ve pH-STAT

Yaklasimlari

Tugba Cimilli Oztiirk!®, Fatma Sari Dogan'®, Ebru Unal Akoglu?

ABSTRACT

In Emergency Medicine practice, hypothermia cases are
generally seen with environmental accidents related to cold
injuries. The body temperatures of the cases differ and the
ultimate goal in treatment is to reach normal body
temperature. Therapeutic Hypothermia, or "Targeted
Temperature Management", is a neuroprotective treatment
method that is thought to increase neurological functions
and survival rate after cardiac arrest. Although the target
values and duration of therapy after cardiac arrest have not
been clarified, it is known that better neurological outcome
is observed compared to those who received standard
therapy in the first hours. Therefore, it will be inevitable to
apply "Targeted Temperature Management" more widely in
emergency services in the coming days. Interpretation of
changes in blood gases observed in patients with
hypothermia and respiratory therapy strategies that should
be applied to carry out cellular physiological processes in a
normal course are important problems that have been
discussed for many years and there is still no consensus. In
this review, physiological processes occurring in the human
body in hypothermia and their reflections on blood gases are
evaluated and at the same time, 'Alpha-Stat' and pH-Stat'
respiratory treatment strategies, which have completely
opposite goals are discussed.

Keywords: Hypothermia, blood gases, alpha stat, pH
stat, targeted temprature management

Gonderim: 19 Aralik 2020

Kabul: 26 Aralik 2020

oz

Acil Tip pratiginde hipotermi vakalari genellikle soguk ile
iliskili cevresel kazalar ile birlikte gorilir. Vakalarin viicut
isilari farklilik gosterir ve tedavide nihai hedef normal viicut
sicakligina ulasmaktir. Terap6tik hipotermi veya daha cok
kabul goéren ismi ile ‘Hedeflenmis Sicaklik Yonetimi’ ise
kardiyak arrest sonrasi norolojik fonksiyonlarda ve hayatta
kalma oraninda artis saglayabildigi disliniilen néroprotektif
bir tedavi yontemidir. Kardiyak arrest sonrasi her ne kadar
hedef degerler ve uygulama siiresi netlik kazanmamis olsa da
ilk saatlerde uygulanmaya baslayan hastalarda standart
tedavi uygulananlara gore daha iyi norolojik sonlanimin
gozlendigi bilinmektedir. Dolayisiyla 6nimizdeki ginlerde
acil servislerde ‘Hedeflenmis Sicaklik Yénetimi'nin daha
yaygin uygulanmasi  kacinilmaz olacaktir. Hipotermi
uygulanan hastalarda kan gazlarinda gozlenen degisikliklerin
yorumlanmasi ve hiicresel fizyolojik silregleri normal
seyrinde yurutmek igin uygulanmasi gereken solunumsal
tedavi stratejileri ise uzun yillardir tartisiilmaya devam eden
ve Uzerinde bir konsensilise varilamamis dnemli sorunlardir.
Bu derlemede, hipotermide insan viicudunda ortaya ¢ikan
fizyolojik strecgler ve bunun kan gazlarina olan yansimalari
degerlendirilmis ve ayni zamanda bu hasta grubunda
uygulanan ve birbirine tamamen zit hedefleri olan ‘Alfa-Stat’
ve pH-Stat’ solunumsal tedavi yontemleri tartisiimistir.

Anahtar kelimeler: Hipotermi, alfa-stat, pH-stat, kan
gazl, hedeflenmis sicaklik yonetimi
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Hipotermi Kan Gazi; Alpha Stat ve pH Stat
Hipotermi Tanimi

Hipotermi, vicut i¢ sicakliginin 35°C’nin altinda olmasi olarak
tanimlanmaktadir.  Vicut i¢c sicakliginin  6lgllebildigi
kosullarda sicakliga gore evreleme bircok kaynakta; hafif
hipotermi: 32-35°C, orta derecede hipotermi: 28-32°C ve agir
hipotermi: <28°C olarak tanimlanmaktadir. 20-24°C'nin
altindaki degerler ise bariz hipotermi olarak kabul
edilmektedir. Hafif hipotermide kisi uyaniktir ancak biling
degisikligi gozlenebilir. Titreme vardir ancak kisi 6z bakimini
saglayamaz. Orta derecede hipotermide; biling etkilenmistir,
titreme olabilir de olmayabilir de. Agir hipotermide; biling
kaybolmustur, titreme gbzlenmez. 20-24 °C’lerin altinda ise
koma tablosu gorialur (1,2,3).

Hedeflenmis Sicaklik Yonetimi

‘Hedeflenmis Sicaklik Yonetimi’ kardiyak arrest sonrasi
norolojik fonksiyonlarda ve hayatta kalma oraninda artig
saglayabildigi duslinllen néroprotektif bir tedavi yontemidir.
Optimal fonksiyonel ve norolojik sonucu saglamak icin
spontan dolasimin donisiinden sonra komutlara uymayan
tiim hastalar icin hedeflenen sicaklik yonetiminin hizl bir
sekilde baslatilmasi gerekliligi ylksek kanit degerine sahip
Oneriyle giincel resusitasyon kilavuzlarinda yerini almistir
(4,5). Hem hastane ici ve hem de hastane disi kardiyak
arrestlerde mevcut verilere gére en az 24 saat 32-36°C’lik
hipotermi uygulamasi onerilmektedir. Kardiyak arrest
sonrasi bakimin disinda hem eriskinlerde hem de ¢ocuklarda
kardiyak by-pass cerrahisi sirasinda ve sonrasinda ve diger
konjenital  kalp  hastaliklarinin  cerrahilerinde  ve
yenidoganlarda farkh klinik durumlarda hali hazirda
uygulanan bir tedavidir (6,7). Travmatik ve travmatik
olmayan serebrovaskiiler iskemik olaylarda da néroprotektif
etkileri igin calismalar yapiimaktadir (8).

Hipotermide insan viicudunda gézlenen fizyolojik
yanitlar
insan  viicudunda hicrelerin normal islevlerini
surdurebilmesi igin i¢ sicakhgin 37+0.5°C'de stabil tutulmasi
gereklidir. insan viicudu, cevresel kosullara tepki olarak isi
kaybini ve kazancini diizenlemek igin otonom mekanizmalar
kullanarak bu sicakligi mimkin oldugunca korur. Ancak
insan viicudunun soguk cevre kosullarina yanit verme
konusunda sinirh fizyolojik kapasitesi vardir. Bu nedenle,
giyim ve barinma gibi davranissal adaptasyonlar,
hipotermiye kargi savunmada kritik &neme sahiptir. Isi
dengesinin  ana  kontrol merkezi  hipotalamustur.
Hipotalamus, merkezi ve cevresel termal reseptorlerden
soguk stresi yoninde uyari alinca tiroid, katekolamin ve
adrenal aktivite uyarilir, titreme baslar ve 1sI Gretimi artar.
Sempatik uyari ile vazokonstriksiyon sogumanin en yiiksek
oldugu periferik dokulara kan akisini azaltilir ve isi kaybi en
aza indirilir. Vicut 1sisinin dismeye baslamasiyla doku
metabolizmasi azalir ve néronal aktivite inhibe olmaya baslar
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(1,3,9). Baslangigta, cildin sogumasina tepki olarak viicut
titreme ile 1s1 Uretir ve metabolizmayi, ventilasyonu ve kalp
debisini artirmaya calisir. Norolojik fonksiyon, 35°Clik ig
sicakligin Uzerinde iken bile azalmaya baslar. i¢ sicaklik
329C'ye ulastiginda, metabolizma, ventilasyon ve kalp debisi
azalmaya baglar. Titreme, i¢ sicaklik dismeye devam ettikce
etkisini kaybeder ve nihayetinde durur. Hipotermide
baslangicta solunum uyarilir. Ardindan ilerleyen dakikalarda
solunum hacminde azalma gozlenir. Sicaklik 8°C dustiigiinde
CO, uretimi yaklasik olarak %50 azalir. Ciddi agir hipotermide
solunum kontroli kaybolur. Respiratuvar asidoz ile birlikte
CO; retansiyonu goralur (1,9).

Kan Gazi Analizi

Kan gazi (KG), arteriyel veya ven6z kandaki parsiyel oksijen
basincini (Pa0,), parsiyel karbondioksit basincini (PaCO,),
asit-baz dengesini (pH), oksihemoglobin doygunlugunu
(Sa03) ve bikarbonat (HCO3) konsantrasyonunu olgcen bir
laboratuar testtir. Kan gazi analizinin standardizasyonu icin
teknik detaylar 6nemlidir. Alinan numunenin laboratuvara
tasinmasi sirasinda buz akisu kullanilmasi ve olabildigince
hizli nakledilmesi istenmekteydi. Bu uygulamanin platelet ve
I6kositlerin ~ Oy’yi  kullanmalarini  en aza indirecegi
disinidlmektedir. Aksi halde PaO; oldugundan daha disik
goOzikebilir. Bu durum o6zellikle |6kositoz ve trombositoz
hastalarinda goéz oniinde bulundurulmalidir. Farkli bir goris
de pvc enjektorlerin soguga maruz kalmalari sonucunda
gecirgenliklerinin artacagi ve olasi gaz kagaklarindan dolayi
da oldugundan fazla PaCO; ve oldugundan daha az PaO; ile
disik pH tespit edilebilecegi yonlindedir. Bu nedenle soguk
transfer yerine 15 igerisinde transfer artik daha ¢ok
onerilmektedir. Enjektor icerisinde kalan hava kabarciklari ve
enjektoriin fazlaca sallanmasi da degerler (zerine etki
edebilecek diger bir nedenlerdir. Solunan havada CO;
neredeyse sifir oldugu icin PaCO, transfer sirasindaki
olusabilecek diflizyon ile ilgili sorunlardan Pa0,’ye gore daha
az etkilenecektir (10,11,12).

Laboratuvar sonucu olarak kan gazi analizlerinde O, ve CO;
‘parsiyel basing’ olarak bildirilir. ingiliz kimyager William
Henry tarafindan 19. yilizyilin baslarinda formile edilen, su
ile emilen gazlarin miktar ile ilgili gaz yasasina gore yani
bilindik ismi ile ‘Henry Yasasi'na gore; sabit bir sicaklikta,
belirli bir sivi hacmi ve tiirlinde ¢6zlinen belirli bir gazin
miktari, o siviile denge halindeki gazin kismi basinciile dogru
orantilidir. Esasen kan gazi analizi cihazlarinin temel galisma
prensipleri bu gaz yasasi tzerine kurulmustur. Ancak sicaklik
distikce bu gazlarin kanda ve diger sivilarda
¢Ozundurliklerinin artmasi ve dolayisiyla da vicuttaki total
miktarlari ile olan iliskilerinde degisikliklerin olacagi
kaginilmazdir. Genelde ©6l¢iim yontemlerinin ve ¢ikan
sonuglarin komplike hale gelmesi de bundan dolayidir
(13,14).
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Otomatize cihazlar analiz 6ncesinde Ornegi yeniden
379C’ye isitir. Teorik olarak numunenin isisi dusttigunde pH
artarken PaCO; ve Pa0; diiser. Hipertermi durumlari igin de
tersi gecerli olacaktir. Bununla ilgili bazi oranlar da
bildirilmistir ve modern cihazlar istendigi takdirde 37°C’deki
degerler ile hastanin kendi viicut sicakligindaki degerleri de
hesaplayip verebilecek kapasiteye ulasmistir. Viicut isisinda
her 1°C’lik dislste PaO, 5mmHg, PaCO, 2mmHg diser, pH
ise 0.012 artar. Diuzeltilememis degerlerle hastalar
hipokarbik, hipoksik ve alkelemik gorilir. Hipertermide ise
tam tersine, arteriyel PaCO; her 1°C artis icin PaCO; %4.6
artar (13). Hastalar duzeltiimemis degerlerle hiperkarbik
hiperoksik ve asidemik bulunacaktir.

Isiyla beraber 6nemli denecek farkli parsiyel basing
Olgimlerinin gézlenmis olmasi gergekte sicaklik dizeltmeli
sonuglarla mi hastayi degerlendirmeli yoksa hastanin viicut
sicakligina gore duzeltilmis degerlerle mi hasta yonetilmeli
tartismasini ortaya cikarmistir. Teknik olarak biyokimya
camiasinin genel olarak 37°C’'de standardize edilen
sonuglarin klinisyenlere sunulmasi yoninde fikir birliginde
olduklari  séylenebilir.  Bunun nedenleri ise soyle
siralanmaktadir: Birincisi kan gazi analizi yorumlama
kilavuzlarinin ve algoritmalarin mevcut 37°C'deki standart
sonugclara gore hazirlanmis olmasidir. ikinci 6nemli neden ise
klinisyenlerin hastanin gercek viicut sicakligini her defasinda
laboratuvara dogru bir sekilde bildirebilmesinin gl¢lGgi ve
transfer sirasinda da olasi sorunlardan kaynaklanabilecek isi
farkhihklarinin - gorilebilecegidir. Bunlarin  yaninda yine
diizeltilmis degerlerin bildirildigi raporlarda kag derece igin
gecerli oldugu bilgisinin gdzden kacgabilme ihtimali ve
hastanin vicut isisinin dogru olglilmeme ihtimalleri de
dizeltilmeden sonug verilmesinin yani 37°C de olgllen
sonuglarin  raporlandirilmasinin  daha dogru olacagini
desteklemektedir. Sonug olarak biyokimya otérleri, cok 6zel
durumlarda tim sorumluluk klinisyende olmak kosuluyla ve
O0zel olarak laboratuvara bildirim yapildigi takdirde
sonuglarin i1siya gore dizenlenmesini 6nermektedirler
(11,14-17).

Hipotermide Solunumsal Tedavi Yénetimi
Kan Gazi Olgimlerin sadece numunenin sisindaki
farkhliklardan kaynaklanacagini soylemek insan viicudundaki
kompleks  metabolik  silrecler ve kompanzasyon
mekanizmalari géz 6niinde bulunduruldugunda ne derece
dogrudur? Hipotermi karsisinda viicutta gozlenen fizyolojik
yanitlarin kan gazlarina yansimasi komplike bir durumdur.
Uzerinde halen bir konsensusa varilamayan ©nemli
noktalardan biri budur. Yani hipotermide viicudun metabolik
hizindaki diismeye bagl CO, Gretme hizindaki artisi 37°C’deki
normal kabul edilen degerlere cekmeye calismali miyiz yoksa
Islya gore dizeltilmemis kan gazi degerlerine gore mi hastayi
izlemeliyiz? Bu durumda vicudun normal fizyolojik
kompansatuar mekanizmalarina miidahale etmis olur
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muyuz? Benzer sorunlar en uygun O, ve pH degerlerini
belirlemek icin de gecerlidir. Hatta O,’de durum biraz daha
karisiktir. Metabolik hizdaki azalmaya bagh O, kullaniminin
azalmasinin yaninda hemoglobinin O;’ye baglanma afinitesi
de vicut 1sisindan etkilenir. Oksihemoglobin egrisinde sola
dogru kayma gozlenir. Teorik olarak hipotermide dokulara
daha az oksijen dagilimi s6z konusudur. Hipertermide ise O,
tiiketimi artar (2,3).

Bu 6nemli sorular kazara olan hipotermilerden ziyade
terapotik hipotermi uygulanan ve belli bir stre belli bir sicakli
altinda tutulmak istenen hastalarda asit-baz dengesini
saglamaya calisan klinisyenler tarafindan tartisiimaktadir.
Literatirde halen ‘hipotez’ statlisinde olan neredeyse
birbirine zit iki gorlistn ‘Alfa-Stat ve pH-Stat’ savunuldugu
kaynaklar mevcuttur (18). Ancak halen bir konsensusa
varilamadigini da belirtmekte fayda vardir.

Alfa-Stat Hipotezi

Alfa-Stat yaklasiminda homeostazin, hastanin viicut isisina
gore  dizeltiimemis  sonuglari  37°C'deki  degerler
hedeflenerek gerekirse mekanik cihazlar ile saglanmasi
gerektigini savunulmaktadir. Buradaki "Alfa", protein
molekdilleri arasinda protonlanmig histidin kalintilarinin
toplam imidazoliine oranidir. Histidin, proteinlerin
biyosentezinde kullanilan bir a-amino asittir. Bir a-amino
grubu, bir karboksilik asit grubu ve bir imidazol yan zinciri
icerir. Alfa-Stat yaklasimina gore 37 °C'de ve 6.8'lik hiicre ici
pH'da, alfa yaklasik olarak 0.55'tir ve bu deger intraselliler
enzimatik siiregler icin optimal dizeydir. Bu degerlerin
hedeflenmesinin daha fizyolojik olacagl distnilmektedir
(20,21).

Bu goruse gore, hastanin ventilasyonu PaCO,; 40mmHg, pH,
7.40, PaO, 60mmHg’y1 yakalayacak sekilde ayarlanmalidir.
Aslinda, alfa-stat yonetimi kullanildiginda, PaCO; azalir (ve
¢Ozunurlik artar); dolayisiyla 7.40 pH ve 40mmHg arteriyel
PaCO, (37°C'de olgllmustir) olan hipotermik bir hasta
gercekte daha dusuk bir PaCO,'ye sahip olacaktir (yaklasik
32mmHg) ve bu azalmis serebral kan akisi ile birlikte géreceli
bir solunum alkalozu olarak ortaya cikacaktir gorusi
savunulmaktadir. Yani eger degerler dizeltilmis olsaydi
disik bulunacak olan PaCO, goz onilinde
bulunduruldugunda bu yaklasima gére dolayh olarak daha
yuksek PaCO; degerlerine ulasmak hedeflenmektedir. Alfa-
stat yonetiminin savunuculari hipotermi sirasinda alkaliye
egilimin oldugu, bunun serebral oto-regiilasyonun devam
etmesine izin verdigini ve hiicresel transmembran pH
gradyanlarinin  ve protein fonksiyonlarinin  boylelikle
korunacagini distinmektedirler. Ancak aksi goriste olanlar,
yuksek PaCO; hedefinin serebral vazodilatasyona vyol
acabilecegi ve bu yontemin sadece serebral perflizyon
diismesine egilimi olan hastalarda tedaviyi yonlendirmede
secilmesinin daha uygun olabilecegini savunmaktadir
(21,22).
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pH-Stat Hipotezi

pH-Stat hipotezine gére yani viicut isisina gére diizeltilmis
kan gazi degerleri ile hasta dederlendirilecek olursa
hipotermi hastasinda pH’nin diisiik oldugunu ve PaCO; ve
0O’nin yiikseldigini gérecegiz. Dolayisiyla pH-Stat yaklasimini
benimseyen goériise gére diisiik PaCO, degerleri
hedeflenmelidir. pH-Stat yénetiminin yani hastanin gercek
sicakliginda 40 mm Hg'lik bir PaCO; basincini ve 7.40'lik pH'i
hedefleyen yaklasimin savunuculari ortaya ¢ikan daha
yliksek CO,'nin serebral vazodilatasyona ve daha hizli ve
daha homojen sogutmayr saglayabilecegini  iddia
etmektedirler. Ayrica, bu yénteme gére uygulanacak olan
asidotik protokoliiniin, oksijen disosiyasyon edrisinde
hipotermik hastalarda olan sola kaymayi dengeleyerek
oksijenin hemoglobinden ayrilmasini kolaylastirabilecegini
6ne slirerler (Bohr Etkisi: Hemoglobinin oksijen baglama
afinitesi, asidite ve karbondioksit konsantrasyonu ile ters
orantilidir). Aksi gériiste olanlar ise diisiik PaCO; ile arteriyel
vazokonstriksiyona sebep olunarak beyine giden kan akimin
diisme ve dolayisiyla intraserebral basingta azalma
olabilecegini iddia etmektedirler. Bundan dolay! yéntemin
sadece intrakraniyal basing artisi egilimi olan hastalar icin
daha uygun olabilecegini savunmaktadirlar (21,22,23).

Alfa-Stat mi pH-Stat mi?
Literatlirde bu iki
disinildiginden daha az sayida ¢alisma mevcuttur ve farkh

yontemin karsilastinldig
sonuglar goézlenmistir. Priestley ve ark. ve Li ve ark. domuzlar
Uzerinde vyaptiklari iki ayri hayvan c¢alismasinda derin
hipotermi uygulananlarda pH-Stat yaklasiminin nérolojik
sonlanim agisindan daha iyi oldugunu gostermistir. Ancak
hafif hipotermide Li ve ark. alfa-Stat'in daha iyi oldugunu
belirtmektedir  (24,25). insan c¢alismalari  genellikle
kardiovaskiler cerrahi sirasinda ve sonrasinda ¢ocuk ve
eriskinlerde hipotermi yapilan hastalarda yapimistir.
Literatiirde pH-Stat yaklasiminin daha iyi oldugu yoninde
sonuglarin yogunlastigini gorsek de Alfa-Stat yonteminin
daha iyi oldugunu bildiren c¢alismalarin az oldugunu
soylemek mimkin degildir (26,27,28). Bildigimiz kadariyla
yontemleri karsilastiran bir meta analiz bulunmamakla
birlikte Abdul Aziz ve ark. konu ile ilgili on alti calismayi
incelediklerini ve bu calismalara c¢ocuklarda pH-Stat
yonteminin daha uygun olabilecegi eriskinlerde ise Alfa-Stat
yaklasimi ile daha iyi sonuglar alinabilecegi yorumunu
yapmislardir (19).

Kardiyak arrest sonrasi hangi stratejinin daha iyi olacagini
arastiran calismalar daha da kisithdir. Voicu ve ark. yirmi bir
vakalik hastane digi kardiyak arrest vakasinda iki yontemi
karsilastirdiklarinda  Alfa-Stat'in  daha iyi oldugunu
gostermisler (29). Konu ile ilgili belki de en kapsamli ve yakin
zamanh ¢alismalardan biri 2018 yilinda Jakkular ve ark.in
kardiyak arrest sonrasi 36 saat hipotermi uygulanan 123
hasta (izerinde yapmis olduklari calismadir. iki yéntemi, yani
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disik CO; ve yiksek CO, yaklasimini karsilastirdiklar
randomize kontrolli c¢alismada noéron spesifik enolaz
degerleri ve nérolojik iyi sonlanim karsilagtirmiglar. iki grup
arasinda belirgin bir fark goézlemediklerini bildirmislerdir
(30).

Sonug

‘Hedeflenmis  Sicaklik  Yonetimi’ Turkiye’deki saghk
sisteminde acil servislerin  misyonu gbz onilinde
bulunduruldugunda  6ntimuzdeki yillarda Acil Tip
Hekimleri’nin daha hakim olmalarini gerektirecek bir tedavi
yontemi olacaktir. Bu tedaviyi uygularken secilecek
solunumsal tedavi yonetimi igin literatiirde halen bir fikir
birligi olmadigi goriilmektedir. Arastirma sonuglarin oldukga
degisken oldugu bu konu i¢in hangi tedavi yontemini
kullanmanin daha dogru olacagi onerisini yapmak mevcut
verilerle mimkiin degildir. Daha gugli kanitlar sunulana
kadar hemen her kosulda oldugu gibi hasta 6zelinde karar
vermek en dogru strateji olacaktir.

Cikar Catismasi: Yazarlar gikar ¢atismasi bildirmemistir.

Finansal Destek Beyani: Yazarlar finansal destek
bildirmemistir.

Yazarlarin Katkisi: TCO, literatlir arastirma, makalenin
yazilmasi ve hazirlanmasi; FSD,literature tarama, edisyon;
EUA, literature tarama, yazim dili kontroli

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