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ORIGINAL ARTICLE / ÖZGÜN ARAŞTIRMA MAKALESİ 

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

Embolism  
Nefes Darlığı için Acil Serǀisƚe FOCUS͗ PƵlmoner Emboli için Yaƚak BaƔı TeƔhis Arƚık Mƺmkƺn 
Halil İbrahim Atalay1 , Serhad Ömercikoğlu2 , Murat Doğanay3 , Çiğdem Özpolat2 , Erkman Sanrı2 , Özge Ecmel 
Onur2 , Arzu Denizbaşı Altınok2  
 
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 
(VCI) 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 
 

ÖZ 

Amaç: Pulmoner Emboli;PEͿ’de altın standart görüntüleme 
yöntemi Pulmoner Anjiyografik Bilgisayarlı Tomografi ;PABTͿ olarak 
bilinmektedir. Anstabil hastalarda yatak başı ekokardiyografi ve 
odaklanmış kardiyak ultrasonografi ;FOCUSͿ en yararlı tanı ve 
tedavi araçlarındandır. Amacımız FOCUS’un akut PE tanı 
algoritmasındaki değerliliğini saptamak olacaktır. 

Gereç ve Yöntemler: Bu çalışma ϯ.basamak bir acil servis 
kliniğinde prospektif olarak dizayn edilmiştir. Acil Servise solunum 
sıkıntısı ile başvuran hastalar ESI triaj kriterlerine göre ;kriter ϭ-2) 
triaj yapılmıştır ve bundan sonra ayırıcı tanısında PE varsa ve Well’s 
Skoru orta ve yüksek risk grubunda olanlara randomizasyon 
yapılarak yatak başı FOCUS yapılıp yapılmayacağına karar 
verilmiştir. PABT görüntülemesi yapılmış olan hastalar çalışmaya 
dâhil edilmiştir. FOCUS protokolü parasternal uzun aks penceresini, 
parasternal kısa aks penceresini, subksifoid pencereyi ve apikal ϰ 
odacık penceresini içermiştir. Bu pencerelerden sol ventrikül 
fonksiyonu, sağ/sol ventrikül oranları, sağ ventrikülün dilatasyonu, 
septal düzleşme, septal paradoksal hareket, sağ atrial ve ventriküler 
trombüs varlığı ve inferior vena kava ve sol ventrikül ejeksiyon 
fraksiyonunun birlikteliği değerlendirilmiştir. Hastaların son tanıları 
ve FOCUS’ta bulunan parametrelerin pulmoner emboli tanısında 
istatistiksel olarak anlamlılıkları incelenmiştir.  

Bulgular: Çalışmaya ϭϬϮ hasta dâhil edilmiş olup, bunların ϰϱ 
tanesi ;йϰϰ,ϭͿ kadındır. Hastaların ortalama yaşı ϲϯ,ϴ-нϭϱ yıldır. 
PABT çekilen ϭϬϮ hastanın ϲϬ ;йϱϴ,ϴͿ’ında son tanı olarak PE 
saptanmıştır. FOCUS parametrelerinden; sağ/sol ventriküle oranı 
хϬ,ϵ ΀duyarlılığı йϰϱ ;йϯϮ,ϭϮ-йϱϴ,ϯϵͿ ve özgüllüğü йϴϬ,ϵϱ 
(%65,88-%91,40)(p=0,0069)], septal paradoksal hareket ΀duyarlılığı 
%21,67 (%12,07-йϯϰ,ϮϬͿ ve özgüllüğü йϵϱ,Ϯϰ ;йϴϯ,ϴϰ-
%99,42)(p=0,0182)], dolu VCI (>21 mm, <%50 kollabilite) ve 
hiperdinamik EF ;хйϳϬͿ ilişkisi ΀duyarlılığı йϮϴ.ϯϯ ;йϭϳ.ϰϱ-%41.44) 
ve özgüllüğü йϵϳ.ϲϮ ;йϴϳ.ϰϯ-%99.94)(p=0,0004)], en değerli olarak 
görülmüştür. 

Sonuç: FOCUS erken tanıyı mümkün kılabilen ve anstabil 
hastada hayat kurtaran değerli bir tanı aracıdır. 

Anahtar Kelimeler: FOCUS, Pulmoner emboli, Ekokardiyografi 
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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 ;VCIͿ 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 

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 

 
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 
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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) 
(11). 

 
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 

the patients with an official CT report were obtained. The 
statistical significance of FOCUS parameters for PE was 
analyzed. 

 
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) PE (+) (n=60)  

  Median IQR Median IQR P
1
 

Age (years) 66,0 52,0 - 76,0 63,5 55,0 - 73,0 0,6535 

Body Temperature (
o
C) 37,0 36,6 - 37,4 36,9 36,5 - 37,1 0,3237 

SBP (mmHg) 115,0 91,0 - 149,0 114,0 100,0 - 138,0 0,9241 

DBP (mmHg) 70,5 55,0 - 80,0 70,0 52,5 - 80,0 0,9919 

MAP (mmHg) 86,5 68,0 - 100,0 86,5 67,5 - 100,0 0,9593 

Heart Rate(/min) 116,0 110,0 - 126,0 116,0 109,0 - 124,5 0,4646 

SpO2 (%) 88,0 80,0 - 89,0 87,0 80,5 - 89,5 0,7624 

RR(/min) 30,0 25,0 - 36,0 30,0 26,0 - 33,0 0,6969 

Wells Score    

Moderate 41(%97,6) 59(%98,3)  

High 1(%1,7) 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% CI 32% to 68%), 
specificity 98% (95% CI 95% to 100%) respectively. The 
sensitivity and specificity of septal paradoxical movement 
were in turn 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 VCI, 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 VCI 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 % Final diagnosis % 

PE 102(%100) PE 60(%58,8) 

ADHF  72(%70,6) ADHF 26(%25,5) 

Pneumonia 68(%66,7) Pneumonia 17(%16,7) 

COPD exacerbation  27(%26,5) COPD exacerbation  20(%19,6) 

Other Causes (Lung Cancer, Acute coronary 
syndrome, Vena cava superior syndrome)  

 

7 (6,8%)  Other Causes (Lung cancer, Acute coronary syndrome, Vena cava 
superior syndrome, Chronic thromboembolic pulmonary  
hypertension, Pericardial effusion, Acute respiratory distress 
syndrome, Cardiogenic Shock) 

15 (14,8%)  

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

Right ventricle to the left 

ventricle ratio over 0.9 

45,00 
(8,39 - 32,12) 

80,95 
(65,88 - 91,40) 

0,63 
(0,53 - 0,72) 

2,36 
(1,19 - 4,68) 

0,68 
(0,52 - 0,89) 0,0069 

Right ventricular dilatation 
65,0 

(51,60 - 76,87) 
71,43 

(55,42 - 84,28) 
0,68 

(0,58 - 0,77) 
2,28 

(1,36 - 3,80) 
0,49 

(0,33 - 0,73) 0,0003 

Detection of septal flattening 
43,33 

(30,59 - 56,76) 
78,57 

(63,19 - 89,70) 
0,61 

(0,51 - 0,70) 
2,02 

(1,06 - 3,86) 
0,72 

(0,55 - 0,95) 0,0225 

Septal paradoxical 

movement 

21,67 
(12,07 - 34,20) 

95,24 
(83,84 - 99,42) 

0,58 
(0,48 - 0,68) 

4,55 
(1,08 - 19,12) 

0,82 
(0,71 - 0,95) 0,0182 

Presence of thrombus in the 

right atrium or right ventricle 

3,33 
(0,41 - 11,53) 

100,00 
(91,59 -  100,00) 

0,52 
(0,42 - 0,62) - 0,97 

(0,92 -1,01) 0,2344 

Hyperdynamic left ventricle 

(EF> 70%) with full inferior 

vena cava (VCI value> 21 mm 

collapse <50%) 

%28,33 
(%17,45 - 41,44) 

%97,62 
(%87,43 - 99,94) - 11,90 

(1,65 - 86,01) 
0,73 

(0,62 - 0,87) 0,0004 

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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ORIGINAL ARTICLE / ÖZGÜN ARAŞTIRMA MAKALESİ 

Evaluation of The Relationship Between Minor Head Trauma and Attention Deficit and 
Hyperactivity Disorder in Children 
Çocuklarda Dikkaƚ EkƐikliği ve HiƉeƌakƚiǀiƚe BŽǌƵklƵğƵ ile Minör Kafa TƌaǀŵaƐıŶıŶ İliƔkiƐi 
Suna Eraybar1 , Serhat Atmaca1 , Yasemin Nennicioğlu1 , İbrahim Taymur2 , Melih Yüksel1 , Halil Kaya1 , Erol 
Armağan3  
 
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 

ÖZ 
Amaç: Dikkat eksikliği ve hiperaktivite bozukluğu (DEHB) olan 

çocuklarda zehirlenme, ekstremite ve dental yaralanmaları gibi 
çoklu yaralanmaları artar. Çalışmamız, çocuklarda DEHB ile kafa 
travması arasındaki olası ilişkiyi araştırmayı amaçlamaktadır. 

Gereç ve Yöntemler: Çalışmaya hafif kafa travması ile başvuran 
ϮϬϬ çocuk (Grup ϭ) ve ϭϯϭ sağlıklı çocuk (kontrol grubu) dâhil edildi. 
Hastaların ilk değerlendirme ve muayene aşamasından sonra, 
travma mekanizması, çocuk hakkında bilgiler ve birincil şikayetleri 
içeren tanımlayıcı bir form ile DEHB risk düzeyini belirlemek için 
Conner Ebeveyn Derecelendirme Ölçeği (CPRS) dolduruldu. 

Bulgular: Minör kafa travması ile değerlendirilen ϮϬϬ pediatrik 
hastanın ϭϮϱ'i erkek (й ϲϮ,ϱ), ϳϱ'i kızdı (й ϯϳ,ϱ). Ortalama yaş ϳ idi 
ve en yaygın oluşum mekanizması n: ϳϵ (й ϯϵ,ϱ) hasta ile aynı 
seviyeden düşmeydi. Minör kafa travmalı hastalarda yapılan 
görüntüleme sonucunda 2 (% 1) hastada subdural hematom ve 8 (% 
4) hastada lineer fraktür tespit edildi. Conner Ebeveyn 
Değerlendirme Ölçeği’ne göre DEHB oranları й ϭϱ olarak bulundu. 
DEHB alt grup analizine göre çalışma popülasyonumuzda ϱϵ (й 
Ϯϴ,ϱ) dikkat eksikliği, Ϯϭ (й ϭϬ,ϱ) antagonizm, ϲϯ (й ϯϭ,ϱ) 
hiperaktivite ve ϲϮ (й ϯϭ) davranış bozukluğu saptandı. 

Sonuç: Tüm dünyada önemli bir halk sağlığı sorunu olan 
pediatrik kafa travması genellikle önlenebilir nedenlere bağlıdır. 
DEHB vakalarının travma nedeniyle olan başvurularında detaylı bir 
şekilde değerlendirilmesi, tanısal süreçleri başlatabilir, takip ve 
tedaviye olanak sağlayabilir. 

 
Anahtar Kelimeler: Minör kafa travması, pediatrik travma, 

dikkat eksikliği ve hiperaktivite bozukluğu 
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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. 
 

Material and Methods 
Sampling: 

Our study was carried out within one month from August 
15th to September 15th. Ethical committee approval was 
obtained from Yüksek İhtisas 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). 
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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 
(N) 

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)  

 Frequency 
(N) 

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 controversial14. 
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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Imaging studies  

Trauma mechanism  X-ray Cranial CT None X-ray+CT Total 

Fall from the same 
level 

Frequency(n) 44 27 7 1 79 

Percentage (%) 45,80% 36,50% 35,00% 10,00% 39,50% 

Toy-induced injury 
Frequency (n) 11 8 6 2 27 

Percentage  (%) 11,50% 10,80% 30,00% 20,00% 13,50% 

Fall from high 
Frequency (n) 3 17 1 2 23 

Percentage  (%) 3,10% 23,00% 5,00% 20,00% 11,50% 

Collision with a 
fixed object 

Frequency (n) 24 11 5 3 43 

Percentage (%) 25,00% 14,90% 25,00% 30,00% 21,50% 

Fall from bike 
Frequency (n) 14 11 1 2 28 

Percentage (%) 14,60% 14,90% 5,00% 20,00% 14,00% 

Total 
Frequency (n) 96 74 20 10 200 

Percentage (%) 100,00% 100,00% 100,00% 100,00% 100,00% 

CT: Computed tomography 

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. 

 
  

Pathology 
 

Imaging Modality 
 

Linear fracture Subdural hematoma None Total 

X-ray 
Frequency(n) 2 0 94 96 

Percentage (%) 25,00% 0,00% 49,50% 48,00% 

Cranial CT 
Frequency (n) 6 2 66 74 

Percentage (%) 75,00% 100,00% 34,70% 37,00% 

None 
Frequency (n) 0 0 20 20 

Percentage (%) 0,00% 0,00% 10,50% 10,00% 

X-ray+ CT 
Frequency (n) 0 0 10 10 

Percentage (%) 0,00% 0,00% 5,30% 5,00% 

Total 
Frequency (n) 8 2 190 200 

Percentage (%) 100,00% 100,00% 100,00% 100,00% 

CT: Computed tomography 

Table 4: The imaging and detecting pathologies 
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Score received Head trauma 

Total (N) 
X2 and p 

value Have(N) No(N) 

Attention 
deficit 

 

0-4 141 95 236 X2 :0.158 

                                    
 

5-15 59 36 95 p=0.691 

Antagosim                 
 

0-6 179 121 300 X2 :0.766 

                                    
 

7-15 21 10 31 p=0.381 

Hyperactivity            
 

0-6 137 74 211 X2 :4.491 

                                    
 

7-12 63 58 120 p= 0.026 

Behavioral                 
 

0-7 138 108 246 X2 :7.495 

Disorder                     
 

8-33 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 problem20. 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 

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 / ÖZGÜN ARAŞTIRMA MAKALESİ 

Relationship Between Modifiable Risk Factors and Blood Cell Types in Acute Coronary 
Syndrome and Estimation of Mortality in Emergency Department 
Akut Koroner Sendromda Değiştirilebilir Risk Faktörleri ile Kan Hücresi Tipleri Arasındaki İlişki ve Acil Serviste 
Mortalite Tahmini 
Habip Emrah Leylek1 , VaŚŝde AƐůŦŚaŶ DƵƌaŬ2 , Özlem Köksal2  
 
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 

 
 

ÖZ 
Amaç: LƂŬŽƐŝƚ ƐaǇŦƐŦ ;WBCͿ͕ ŶƂƚƌŽfŝů ͬ ůeŶfŽƐŝƚ ŽƌaŶŦ ;NLRͿ͕ 

ƚƌŽŵbŽƐŝƚ ͬ ůeŶfŽƐŝƚ ŽƌaŶŦ ;PLRͿ͕ ƚƌŽŵbŽƐŝƚ daŒŦůŦŵ ŐeŶŝƔůŝŒŝ ;PDWͿ 
ve C reaktif protein (CRP) gibi inflamatuar medyatörler; akut 
ŬŽƌŽŶeƌ ƐeŶdƌŽŵ ;AKSͿ Őŝbŝ ŝƐŬeŵŝŬ ŽůaǇůaƌŦŶ ƚaŚŵŝŶŝŶde 
ŬƵůůaŶŦůŵaŬƚadŦƌ͘ ÇaůŦƔŵaŵŦǌda ͕ AKS ƚaŶŦƐŦŶda ŝŶfůaŵaƚƵaƌ 
ŵedŝaƚƂƌůeƌ ͕ çeƔŝƚůŝ  ƌŝƐŬ faŬƚƂƌůeƌŝ ǀe ŵŽƌƚaůŝƚe aƌaƐŦŶdaŬŝ ŝůŝƔŬŝ 
ŝŶceůeŶŵŝƔƚŝƌ͘ 

Gereç ve Yöntem: ÇaůŦƔŵaǇa ST eůeǀaƐǇŽŶůƵ ŵŝǇŽŬaƌd 
enfarktüsü (STEMI) ve ST elevasyonu olmayan miyokard enfarktüsü 
;NSTEMIͿ ƚaŶŦƐŦ ŽůaŶ ƚŽƉůaŵ ϭϬϬ ŚaƐƚa daŚŝů edŝůdŝ͘ HaƐƚaůaƌŦŶ acŝůe 
baƔǀƵƌƵ aŶŦŶdaŬŝ ƐŦƌaƐŦŶda WBC͕ ŶƂƚƌŽfŝů ƐaǇŦŵŦ͕ NLR͕ PLR͕ 
PDW͕CRP deŒeƌůeƌŝ ǀe dŝŒeƌ bŝŽŬŝŵǇaƐaů beůŝƌƚeçůeƌ ŝçŝŶ ŬaŶ 
ƂƌŶeŬůeƌŝ aůŦŶdŦ͘  

Bulgular: AKS ƚaŶŦƐŦ ŬŽŶaŶ ŚaƐƚaůaƌŦŶ% 49'u STEMI ve% 51'i 
NSTEMI ŝdŝ͘ KadŦŶ cŝŶƐŝǇeƚŝŶ NSTEMI ŐƌƵbƵŶda STEMI ŐƌƵbƵŶa ŐƂƌe 
daŚa ǇƺŬƐeŬ ŽůdƵŒƵ ǀe ŚŝƉeƌƚaŶƐŝǇŽŶ ŽƌaŶŦŶŦŶ NSTEMI ŐƌƵbƵŶda 
STEMI ŐƌƵbƵŶa ŐƂƌe daŚa ǇƺŬƐeŬ ŽůdƵŒƵ ǀe ŝƐƚaƚŝƐƚŝŬƐeů ŽůaƌaŬ 
aŶůaŵůŦ ŽůdƵŒƵ ƐaƉƚaŶdŦ͘ STEMI ǀe NSTEMI ƚaŶŦ ŐƌƵƉůaƌŦ aƌaƐŦŶdaŬŝ 
NLR ŵedǇaŶ deŒeƌŝ͕ NSTEMI ŐƌƵbƵŶda daŚa ǇƺŬƐeŬ ǀe ŝƐƚaƚŝƐƚŝŬƐeů 
ŽůaƌaŬ daŚa aŶůaŵůŦ bƵůƵŶdƵ͘ 

Sonuç: SŽŶƵç ŽůaƌaŬ͖ STEMI ǀe NSTEMI ƚaŶŦ ŐƌƵƉůaƌŦ aƌaƐŦŶda 
ƚƌŽƉŽŶŝŶ͕ ŬŽŶƚƌŽů ƚƌŽƉŽŶŝŶ͕ ůeŶfŽƐŝƚ ǀe NLR ŽƌaŶŦŶŦŶ aŶůaŵůŦ faƌŬůŦůŦŬ 
ŐƂƐƚeƌdŝŒŝ bƵůƵŶƵƌŬeŶ ǇaƔŦŶ ŵŽƌƚaůŝƚe ƺǌeƌŝŶde eƚŬŝůŝ bŝƌ Ɖaƌaŵeƚƌe 
ŽůdƵŒƵ ŐƂƌƺůŵeŬƚedŝƌ͘ 

 
Anahtar Kelimeler: AŬƵƚ ŬŽƌŽŶeƌ ƐeŶdƌŽŵ͕ ůƂŽƐŝƚ ƐaǇŦƐŦ͕ 

ƚƌŽŵbŽƐŝƚ daŒŦůŦŵ aƌaůŦŒŦ 
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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 MI (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 MI 
(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. 
 
 

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. 
Paƚienƚ͛s daƚa sƵch as͖ age͕ blood pressƵre; sǇsƚolic 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  

 

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  

 NSTEMI STEMI p  

value Median (Min-Max) Median (Min-Max) 

Age 58 (40-85) 57 (39-76) 0.141 

Systolic BP 120 (90-200) 120 (60-170) 0.336 

Diastolic BP 70 (50-100) 70 (30-100) 0.419 

NDS 80 (60-120) 80 (46-105) 0.104 

sO2 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 

CK 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* 

Control 
Troponin 

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. 
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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. 

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 

 

NSTEMI STEMI 

p value Number (n) Percentage (%) Number (n) Percentage (%) 

Gender 
Female  13 (%25.5) 5 (%10.2) 

0.047* 
Male  38 (%74.5) 44 (%89.8) 

Characteristics 
typical 47 (%92.2) 42 (%87.5) 

0.517 

atypical 4 (%7.8) 7 (%12.5) 

When to start 

0-5 hours 36 (%70.6) 33 (%67.3) 

0.432 

6-11 hours 7 (%13.7) 6 (%12.2) 

12-23 hours 0 (%0.0) 3 (%6.2) 

24 hours 8 (%15.7) 7 (%14.3) 

Hypertension 
No 19 (%37.3) 29 (%59.2) 

0.028* 
Yes 32 (%62.7) 20 (%40.8) 

DM 
No 36 (%70.6) 40 (%81.6) 

0.196 

Yes 15 (%29.4) 9 (%18.4) 

Smoking 
No 32 (%62.7) 25 (%51.0) 

0.236 

Yes 19 (%37.3) 24 (%49.0) 

Obesity 
No 45 (%88.2) 48 (%98.0) 

0.057 

Yes 6 (%11.8) 1 (% 2.0) 

Hyperlipidemia 
No 46 (%90.2) 47 (%95.9) 

0.437 

Yes 5 (%9.8) 2 (%4.1) 

Family History 
No 41 (%80.4) 43 (%87.8) 

0.315 

Yes 10 (%19.6) 6 (%12.2) 

Result 
Coronary ICU hospitalization 30 (%58.8) 46 (%93.9) 

0.000* 
Referred to the hospital 21 (%41.2) 3 (%6.1) 

Mortality After 4 Weeks 
Alive 48 (%94.1) 45 (%91.8) 

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. 



Acute Coronary Syndrome in Emergency Department                                                                          Leylek et al. 

Anatolian J Emerg Med 2020;3(4); 111-116 115 

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 

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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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 SciMAT 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 

decůŝŶed Žǀeƌ ƚŝŵe͘ IŶ eŵeƌgeŶcǇ ŵedŝcŝŶe͕ ͞ŵedŝcŝŶe͕͟ 
͞deƉaƌƚŵeŶƚƐ͟ aŶd ͞eŵeƌgeŶcǇ ŵedŝcŝŶe͟ ŝŶ ϭϵϵϬ-1999, 

͞ŵaŶageŵeŶƚ͕͟ ͞ƐaƚŝƐfacƚŝŽŶ͟ aŶd ͞dŝabeƚŝc ŬeƚŽacŝdŽƐŝƐ͟ ŝŶ ϮϬϬϬ-

ϮϬϬϵ aŶd ͞ƉƌacƚŝƚŝŽŶeƌ͕͟ ͞ƌŝƐŬ͟ aŶd ͞geƌŝaƚƌŝcƐ͟ ŝŶ ϮϬϭϬ-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 

 

ÖZ 
Amaç: Acŝů TŦƉ aůaŶŦŶda ǇaƉŦůaŶ bŝůŝŵƐeů çaůŦƔŵaůaƌda eůe aůŦŶaŶ 

ƚeŵaůaƌŦŶ ǇŦůůaƌa gƂƌe değŝƔŝŵ eğŝůŝŵůeƌŝŶŝ ŽƌƚaǇa ŬŽǇŵaŬƚŦƌ͘ 
Gereç ve Yöntemler: BƵ çaůŦƔŵada aŬadeŵŝŬ dƺŶǇada eŶ faǌůa 

ŬabƵů gƂƌeŶ Web Žf ScŝeŶce CŽƌe CŽůůecƚŝŽŶ ǀeƌŝ ƚabaŶŦŶda ƐŽŶ ϯϬ 
ǇŦůŦ ŬaƉƐaǇacaŬ ƔeŬŝůde ;ϭϵϵϬ-ϮϬϭϵͿ ǇaǇŦŵůaŶaŶ ǀe baƔůŦŬ 
ƐeŬŵeƐŝŶde ͞eŵeƌgeŶcǇ caƌe͟ ƚeƌŝŵŝŶŝ ŝçeƌeŶ 2112 makale 

bŝbůŝǇŽŵeƚƌŝŬ bŝůŝŵƐeů haƌŝƚaůaŵa ǇƂŶƚeŵŝ ŬƵůůaŶŦůaƌaŬ ŝŶceůeŵŝƔƚŝƌ͘ 
MŽdeƌŶ bŝůŝŵ haƌŝƚaůaŵa ƚeŬŶŝŬůeƌŝŶdeŶ ScŝMAT ǇaǌŦůŦŵŦ ŝůe ǇaƉŦůaŶ 
analizlerde makaleler 1990-1999, 2000-2009 ve 2010-2019 

dƂŶeŵůeƌŝ haůŝŶde eůe aůŦŶŵŦƔƚŦƌ͘ BƵůgƵůaƌ ŵaŬaůe ƐaǇŦƐŦ͕ ƚŽƉůaŵ aƚŦf 
ƐaǇŦƐŦ͕ ƐƚƌaƚeũŝŬ dŝǇagƌaŵůaƌ͕ Ŭƺŵe ağůaƌŦ͕ ƚeŵaƚŝŬ geůŝƔŝŵ haƌŝƚaůaƌŦ 
ǀe ŬaƌƔŦůaƔƚŦƌŵaůŦ aŶaůŝǌůeƌ ŝůe ŝŶceůeŶŵŝƔƚŝƌ͘  

Bulgular: Acŝů TŦƉ aůaŶŦŶda ϭϵϵϬ ǇŦůŦŶdaŶ ŝƚŝbaƌeŶ 
geƌçeŬůeƔƚŝƌŝůeŶ çaůŦƔŵaůaƌŦŶ ǌaŵaŶ ŝçeƌŝƐŝŶde ŶŝceůŝŬ ŽůaƌaŬ aƌƚŦƔ 

gƂƐƚeƌdŝğŝ͕ dƂŶeŵůeƌ baǌŦŶda eůe aůŦŶdŦğŦŶda ƚeŵaƚŝŬ değŝƔŝŵŝŶ 
beůŝƌgŝŶ ŽůdƵğƵ͕ ǌaŵaŶ ŝçeƌŝƐŝŶde baǌŦ ƚeŵaůaƌ geƌŝůeŵe gƂƐƚeƌŝƌŬeŶ 
ǇeŶŝ ƚeŵaůaƌŦŶda aƌaƔƚŦƌŵaůaƌda eůe aůŦŶdŦğŦ gƂƌƺůŵƺƔƚƺƌ͘ Acŝů TŦƉ 
aůaŶŦŶda ϭϵϵϬ-ϭϵϵϵ dƂŶeŵŝŶde ͞ŵedŝcŝŶe͕͟ ͞deƉaƌƚŵeŶƚƐ͟ ǀe 

͞eŵeƌgeŶcǇ ŵedŝcŝŶe͕͟ ϮϬϬϬ-ϮϬϬϵ dƂŶeŵŝŶde ͞ŵaŶageŵeŶƚ͕͟ 
͞ƐaƚŝƐfacƚŝŽŶ͟ ǀe ͞dŝabeƚŝc ŬeƚŽacŝdŽƐŝƐ͕͟ ϮϬϭϬ-2019 döneminde 

͞ƉƌacƚŝƚŝŽŶeƌ͕͟ ͞ƌŝƐŬ͟ ǀe ͞geƌŝaƚƌŝcƐ͟ ƚeŵaůaƌŦŶŦŶ ŵŽƚŽƌ ƚeŵaůaƌ 
ŽůdƵğƵ beůŝƌůeŶŵŝƔƚŝƌ͘ Teŵaůaƌa aŝƚ h-ŝŶdeǆ ǀe ƚŽƉůaŵ aƚŦf ƐaǇŦůaƌŦ 
gibŝ ǀeƌŝůeƌ ƚabůŽůaƌda ƐƵŶƵůŵƵƔƚƵƌ͘ 

Sonuç: Acŝů baŬŦŵ ŬŽŶƵƐƵŶdaŬŝ ŽƚƵǌ ǇŦůůŦŬ ǇaǇŦŶ Ŭƺŵe ağůaƌŦ ǀe 
ƚeŵaƚŝŬ geůŝƔŝŵ haƌŝƚaůaƌŦ ŝŶceůeŶdŝğŝŶde geŶeů ŬŽŶƵ aůaŶůaƌŦ ǀe 
ƚaŶŦŵůaŵaůaƌŦŶŦŶ͕ ǇŦůůaƌ geçƚŝŬçe daha ƐƉeƐŝfŝŬ ǀe Ƃǌeů ŬŽŶƵ 
aůaŶůaƌŦŶa dŽğƌƵ eǀƌŝůdŝğŝ ƐƂǇůeŶebilir. 

 
Anahtar Kelimeler: Acŝů ƚŦƉ͕ bŝbůŝǇŽŵeƚƌŝ͕ bŝůŝŵƐeů haƌŝƚaůaŵa͕ 

ƚeŵaƚŝŬ geůŝƔŝŵ͕ ScŝMAT 
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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). 

EŵeƌgeŶcǇ ŵediciŶe ƌeƐeaƌch͛Ɛ gŽaů iƐ ƚŽ eǆƚeŶd kŶŽǁůedge 
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  fiƌƐƚ aŶaůǇƐiƐ cŽŶdƵcƚed iŶ EŵeƌgeŶcǇ 
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). 

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 

SaůƚŽŶ͛Ɛ cŽƐiŶeͿ͘ Seǀeƌaů cůƵƐƚeƌiŶg aůgŽƌiƚhŵƐ caŶ be chŽƐeŶ 
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 SciMAT 

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 

ƚheŵaƚic chaŶge͘ ͞WŽƌdƐ͟ ǁeƌe ƵƐed aƐ aŶ aŶaůǇƐiƐ ƵŶiƚ͕ 
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. 

AccŽƌdiŶgůǇ͕ ƚhe ƚhƌeƐhŽůd ǀaůƵeƐ Žf Ϯ fŽƌ ƚhe ͞ϭϵϵϬ-ϭϵϵϵ͟ 
ƉeƌiŽd͕ ϯ fŽƌ ƚhe ͞ϮϬϬϬ-ϮϬϬϵ͟ ƉeƌiŽd͕ aŶd ϴ fŽƌ ƚhe ͞ϮϬϭϬ-
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ϮϬϭϵ͟ period ǁere used in the data reduction͘ ͞Co-

occurrence͟ for netǁork inference͕ ͞EqualitǇ indeǆ͟ for 
netǁork normaliǌation͕ ͞simple centers algorithm͟ for 
clustering algorithm͕ ͞core mapper͟ for mapping͕ ͞h-indeǆ͟ 
and ͞sum citations͟ for the qualitǇ measure͕ ͞inclusion 
indeǆ͟ for development map and overlap map ǁere 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 

͞EmergencǇ-care͟ ;n͗ ϭϮϳͿ͕ ͞Management͟ ;n͗ ϭϭϭͿ and 
͞MortalitǇ͟ ;n͗ ϭϬϯͿ͘  

The use of keywords used in the research publications in the 

periods ͞ϭϵϵϬ-ϭϵϵϵ͕͟ ͞ϮϬϬϬ-ϮϬϬϵ͟ and ͞ϮϬϭϬ-ϮϬϭϵ͟ 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 ͞Medicine͕͟ ͞Departments͟ and ͞EmergencǇ-medicine͟ 
are motor themes whose relation to other themes in the 

field is high and intensively studied. The themes of 

͞Medicine͟ and ͞Departments͟ ǁere the main themes of 
this period, while the theme of ͞EmergencǇ-medicine͟ ǁas 
more numerous in publication. 

 
Figure 1: Strategic Diagram of the Period 1990-1999 

 

The themes ͞Children͕͟ ͞Injuries͟ and ͞Pediatric-

emergencǇ͟ are fundamental and transformational themes 
that have a high relation to other themes in the field but a 

loǁer intensitǇ of studǇ͘ The themes ͞double-blind͕͟ 
͞EmergencǇ-service͟ and ͞Hemorrhage͟ are highlǇ 
developed and isolated themes with low relation to other 

themes in the field but with high intensity of work. The 

themes of ΗDefibrillationΗ and ͞EmergencǇ-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 

͞Medicine͕͟ ǁhich 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 ͞Medicine͟ theme is highlǇ associated ǁith  ͞Predictive-

instrument͕͟ ͞Public-hospital-emergencǇ͟ and ͞Visits͟ 
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 

 

The ƚhemeƐ of ͞Managemenƚ͕͟ ͞SaƚiƐfacƚion͟ and ͞Diabeƚic-

keƚoacidoƐiƐ͟ aƌe ƚhe leading moƚoƌ ƚhemeƐ ǁhoƐe ƌelaƚion 
to other themes in the field is high and intensively studied. 

͞Diabeƚic-keƚoacidoƐiƐ͟ ƚheme haƐ a high inƚenƐiƚǇ͕ 
͞Managemenƚ͟ and ͞SaƚiƐfacƚion͟ ƚhemeƐ haǀe a higheƌ 
nƵmbeƌ of ƉƵblicaƚionƐ͘ ͞QƵaliƚǇ͕͟ ͞EmeƌgencǇ-medical-

ƐeƌǀiceƐ͟ and ͞Model͟ ƚhemeƐ aƌe fƵndamenƚal and 
transformational themes that have a high relation to other 

themes in the field but a lower intensity of work. The themes 

of ͞DƌinkeƌƐ͕͟ ͞Paƚienƚ-ƐafeƚǇ͟ and ͞TimeΗ aƌe highlǇ 
developed and isolated themes with low relation to other 

themes in the field but with high intensity of study. The 

ƚhemeƐ of ͞IllneƐƐ͕͟ ͞EmeƌgencǇ-deƉaƌƚmenƚ͕͟ 
͞PaƌamedicƐ͟ and ͞OƵƚcomeΗ aƌe neǁlǇ emeƌging oƌ 
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 

͞Managemenƚ͕͟ ǁhich iƐ one of ƚhe Ɖƌominenƚ ƚhemeƐ in 
terms of centrality and intensity in the period 2000-2009, the 

͞Managemenƚ͟ ƚheme iƐ moƐƚ highlǇ aƐƐociaƚed ǁiƚh  
͞GƵidelineƐ͕͟ ͞Head-injƵƌǇ͕͟ ͞Relief͟ and ͞AcƵƚe-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 ͞Ɖƌacƚiceƌ͕͟ ͞RiƐk͟ and ͞GeƌiaƚƌicƐ Η aƌe high in ƌelaƚion ƚo 
other themes in the field and are the leading motor themes 

studied extensively. Of these themes, the intensity of the 

͞GeƌiaƚƌicƐ͟ ƚheme͕ ƚhe cenƚƌaliƚǇ of ƚhe ͞Ɖƌacƚiceƌ͟ ƚheme iƐ 
high, while the numbeƌ of ƉƵblicaƚionƐ of ƚhe ͞RiƐkΗ ƚheme 
iƐ higheƌ͘ BeƐideƐ͕ ͞MoƌƚaliƚǇ͕͟ ͞EmeƌgencǇ-medical-

ƐeƌǀiceƐ͟ and ͞Deaƚh͟ ƚhemeƐ aƌe alƐo inclƵded aƐ moƚoƌ 
ƚhemeƐ dƵƌing ƚhiƐ Ɖeƌiod͕ and ͞moƌƚaliƚǇ͟ and ͞EmeƌgencǇ-

medical-ƐeƌǀiceƐ͟ ƚhemeƐ aƌe Ɛeen ƚo haǀe a high number of 

publications. 

The ͞DeƉaƌƚmenƚƐ͟ and ͞Managemenƚ͟ ƚhemeƐ aƌe 
fundamental and transformational themes that have a high 

relation to other themes in the field but a lower intensity of 

ƐƚƵdǇ͘ The ƚhemeƐ of ͞DeƉaƌƚmenƚ-ǀiƐiƚƐ͕͞ ͞Peƌfoƌmance͕͟ 
͞Paƚienƚ͟ and ͞BƵƌden͟ aƌe alƐo inclƵded aƐ fƵndamenƚal  

 
Figure 3: Strategic Diagram For The 2010-2019 Period 

 

and transformational themes in this period. The themes of 

͞PaƚƚeƌnƐ͕͟ ͞ BƵƌnoƵƚ͟ and ͞ DeǀeloƉing-coƵnƚƌieƐ͟ aƌe highlǇ 
developed and isolated themes that are not related to other 

themes in the field but have a high intensity of work. The 

ƚhemeƐ of͟ SeƌǀiceƐ͕͞ ͞Bƌief-inƚeƌǀenƚion͕͟ and͟ 
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 

͞Ɖƌacƚiceƌ͕͟ ǁhich iƐ one of ƚhe Ɖƌominenƚ ƚhemeƐ in ƚeƌmƐ 
of centrality and intensity in the period 2010-ϮϬϭϵİ͖ Ɖƌacƚiceƌ 
ƚheme iƐ moƐƚ highlǇ aƐƐociaƚed ǁiƚh  ͞CommƵniƚǇ͕͟ 
͞ImƉacƚ͟ and ͞QƵaliƚǇ-of-care" themes. The highest level 

relationship between the other themes in the thematic 

neƚǁoƌk maƉ iƐ beƚǁeen ƚhe ƚhemeƐ ͞Accidenƚ͟ and 
͞ImƉacƚ͘͟ 
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 

ƚhemeƐ of ƚhe ͞ϭϵϵϬ-ϭϵϵϵ͟ Ɖeƌiod and the themes of the 

͞ϮϬϬϬ-ϮϬϬϵ͟ Ɖeƌiod aƌe eǆamined in ƚhe Ɛame ƉƵblicaƚion͕ 
ƚhe higheƐƚ ƌelaƚionƐhiƉ iƐ beƚǁeen ͞EmeƌgencǇ-caƌe͟ and 
͞SaƚiƐfacƚionΗ and Ɛimilaƌ ƌelaƚionƐ ͞DeƉaƌƚmenƚ͟ and 
͞QƵaliƚǇ͕͟ ͞InjƵƌieƐ͟ and ͞emeƌgencǇ-medical-Ɛeƌǀice͟ iƐ 
observed. When the dashed lines showing the frequency of 

Ɛhaƌing common ǁoƌdƐ beƚǁeen ͞ϭϵϵϬ-1999 theme and 

͞ϮϬϬϬ-ϮϬϬϵ ƚhemeƐ͟ aƌe eǆamined͕ iƚ iƐ Ɛeen ƚhaƚ ƚheƌe aƌe 
high leǀelƐ of ƌelaƚionƐhiƉƐ beƚǁeen ͞Medicine͟ and ͞Time͕͟ 
͞Hemoƌƌhage͟ and ͞Managemenƚ͕͟ ͞hemoƌƌhage͟ and 
͞IllneƐƐ͘͟ 
When the straight lines showing the coexistence between 

ƚhe ƚhemeƐ ͞ϮϬϬϬ-ϮϬϬϵ͟ and ͞ϮϬϭϬ-ϮϬϭϵ͟ aƌe eǆamined͕ 
ƚhe higheƐƚ ƌelaƚionƐhiƉ iƐ beƚǁeen ͞EmeƌgencǇ- 
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Figure 4: Thematic Development Map (1990-2019) 
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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 6 98 

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

deƉaƌƚŵeŶƚ͟ aŶd ͞ PaƚƚeƌŶ͟ Ɛŝŵŝůaƌ ƌeůaƚŝŽŶƐŚŝƉƐ aƌe fŽƵŶd aƚ 
ŚŝŐŚ ůeǀeůƐ beƚǁeeŶ ͞SaƚŝƐfacƚŝŽŶ͟ aŶd ͞BƵƌŶŽƵƚ͕͟ 
͞MaŶaŐeŵeŶƚ͟ aŶd ͞MaŶaŐeŵeŶƚ͘͟ WŚeŶ ƚŚe daƐŚed ůŝŶeƐ 
showing the frequency of sharing common words between 
͞ϮϬϬϬ-ϮϬϬϵ͟ ƚŚeŵeƐ aŶd ͞ϮϬϭϬ-ϮϬϭϵ ͟ƚŚeŵeƐ aƌe 
examined, it is seen that there are high levels of relationships 
beƚǁeeŶ ͞PaƚŝeŶƚ ƐafeƚǇ͟ aŶd ͞ƉeƌfŽƌŵaŶce͕͟ ͞AdƵůƚƐ͟ aŶd 
͞NƵƌƐe-ƉƌacƚŝƚŝŽŶeƌ͕͟ ͞OƵƚcŽŵe͟ aŶd ͞MaŶaŐeŵeŶƚ͘͟ 
AůƚŚŽƵŐŚ ͞cŚŝůdƌeŶ͟ aŶd ͞Pedŝaƚƌŝc-eŵeƌŐeŶcǇ͟ ƚŚeŵeƐ 
ǁeƌe fŽƵŶd ŝŶ ͞ϭϵϵϬ-ϭϵϵϵ͟ ƉeƌŝŽd͕͟ ͞adƵůƚƐ͟ ŝŶ ͞ϮϬϬϬ-ϮϬϬϵ͟ 
ƉeƌŝŽd͕ ͞GeƌŝaƚƌŝcƐ͟ ƚŚeŵeƐ aƉƉeaƌed ŝŶ ͞ϮϬϭϬ-2019" 
ƉeƌŝŽd͕ ƚŚe ƚŚeŵe ͞ MaŶaŐeŵeŶƚ͟ ŝŶ ƚŚe ƉeƌŝŽd ͞ ϮϬϬϬ-ϮϬϬϵ͟ 
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 

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 
to Emergency Health Services, 
Administrative/administrative application 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 
aƌƚŝcůeƐ ŝŶ ƚŚe ůŝƚeƌaƚƵƌe cŽŶƚaŝŶŝŶŐ ƚŚe ǁŽƌd ͞ŵaŶaŐeŵeŶƚ͟ 
(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 ͞Medicine͕͟ ͞Departments͟ and ͞Emergency-

medicine͟ are motor themes between ϭϵϵϬ-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 time͘ The fact that ͞Departments͟ 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-

blind͟ theme as a highly developed and isolated theme with 
high working intensity (20). 

Among themes from the same period, the most cited theme 

is ͞Defibrillation͘͟ 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 

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 services͟ ;ϮϮͿ͘ 
͞Drinkers͕͟ 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 USA͘ There are numerous articles on ͞drinkers͟ 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 ͞ Practitioner͟ and ͞ Nurse-practitioner͟ 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 

ƌeůaƚŝŽŶƐŚŝƉ beƚǁeeŶ ͞EŵeƌgeŶcǇ-deƉaƌƚŵeŶƚ͟ aŶd 
͞PaƚƚeƌŶ͘͟ 
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 Biƌ EƌŽiŶ PakeƚiŶiŶ BaƔaƌılı Olaƌak EŶdŽƐkŽƉik YƂŶƚemle TedaǀiƐi: Olgu Sunumu 
Feǀǌi Yılmaǌ1 , Ömer Faruk Karakoyun1 , Hüseyin Uzunay1 , Fatih Selvi1 ͕ İhƐan UlƵƐoǇ1  

 
ABSTRACT 

Aim: The ƚeƌm ͞BodǇ Ɖacking͟ ƌefeƌƐ ƚo a meƚhod ƚhaƚ iƐ 
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 
ƚeƌm͕ ͞bodǇ ƐƚƵffing͕͟ iƐ ƵƐed foƌ inƐƚanceƐ ǁhen a dƌƵg 
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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ÖZ 
Amaç: "VƺcƵƚ ƉakeƚlemeΗ ƚeƌimi͕ biƌ ƚaƔıǇıcının 

ǀƺcƵdƵnda ǇaƐadıƔı ƵǇƵƔƚƵƌƵcƵlaƌı ƚaƔımak için ǇaǇgın olaƌak 
kƵllanılan biƌ ǇƂnƚemi ifade edeƌ͘ İlaç ƚiƉik olaƌak kƺçƺk 
ƉlaƐƚik Ɖakeƚleƌ içinde haǌıƌlanıƌ ǀe Ǉa oƌal Ǉolla alınıƌ Ǉa da 
ƌekƚƵm ǀe ǀajina dahil ǀƺcƵƚ boƔlƵklaƌına ƐokƵlƵƌ͘ BaƔka biƌ 
ƚeƌim olan ΗǀƺcƵƚ doldƵƌmaΗ͕ biƌ ƵǇƵƔƚƵƌƵcƵ Ɖakeƚinin 
ƉoliƐin Ǉakında ƚƵƚƵklanmaƐını Ƃnlemek için hıǌla ǇƵƚƵldƵğƵ 
dƵƌƵmlaƌ için kƵllanılıƌ͘ 

Olgu Sunumu: BƵ olgƵda MideƐinde ǀe bağıƌƐaklaƌında 
çok ƐaǇıda eƌoin Ɖakeƚi olan Ϯϱ ǇaƔındaki eƌkek haƐƚanın acil 
ƐeƌǀiƐƚe medikal ƚedaǀi ile ƚakiƉ ƐonƵnda çıkmaǇan eƌoin 
Ɖakeƚinin endoƐkoƉik Ǉolla çıkaƌılmaƐını ƐƵnƵǇoƌƵǌ͘ 

Sonuç: ÜƐƚ gaƐƚƌoinƚeƐƚinal endoƐkoƉi͕ ƐeçilmiƔ ǀakalaƌda 
ǀƺcƵƚƚaki Ɖakeƚleƌin ceƌƌahi olaƌak çıkaƌılmaƐına gƺǀenli biƌ 
alternatiftir.  

Anahtar Kelimeler: Yabancı ciƐim͕ eƌoin͕ ƺƐƚ 
gastrointestinal sistem endoskopi 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:fevzi_yilmaz2002@yahoo.com
https://orcid.org/0000-0002-3675-7457
https://orcid.org/0000-0002-4476-7989
https://orcid.org/0000-0003-3608-5686
https://orcid.org/0000-0002-9701-9714
https://orcid.org/0000-0002-1888-9114


Heroin Package Endoscopic Treatment.                 Yilmaz et al. 

Anatolian J Emerg Med 2020;3(4); 125-128 126 

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 

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 cannabinoidƐ͘ A ͞caƌƌieƌ͟ can 
usually transport approximately 1 kg of any smuggled drug, 
in a divided form into 50ʹ100 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 

performing advanced imaging studies such as such as 
abdominal ultrasonography, CT, and contrast passage 
radiograms for individuals suspected to carry body packages. 
It is 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 
oƵƚ of ƚhe Ɖaƚienƚ͛Ɛ ƌecƚƵm dƵƌing hiƐ ϰ-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  
HidƌŽŬaƌbŽŶ YƵƚƵůŵaƐıŶıŶ NedeŶ OůdƵğƵ Nadiƌ Biƌ KiŵǇaƐaů PŶƂŵŽŶi VaŬaƐı  
Feǀǌi Yılmaǌ1 , Muhammed Furkan Albayrak1 , Engin Deniz Arslan1 , Önder Acar1  

 
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 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ÖZ 
Amaç: Ağıǌdan   ǇƵƚƵlan   hidƌŽkaƌbŽnlƵ   bileƔikleƌ   dŽkƵ   

hipoksisi, pulmoner   irritasyon   vesistemik toksisite ile 
etkilerini gösterirler. Kimyasal pnömoni hidrokarbon 
zehirlenmesinin en ciddi görülen komplikasyonlardan biridir.  
KimǇaƐal ƉnƂmŽninin klinik ǀe ƌadǇŽlŽjik Žlaƌak ƐaƉƚanmaƐı 
ƚedaǀi ǀe ƉƌŽgnŽǌ açıƐından Ƃnemlidiƌ͘ BƵ Ǉaǌıda gaǌǇağı 
içmeǇe bağlı Ɣimik ƉnƂmŽni ƚeƔhiƐi kŽnƵlan ϱϰ ǇaƔında biƌ 
hasta sunuldu.  

Olgu Sunumu: ϱϰ ǇaƔında eƌkek haƐƚa Acil SeƌǀiƐ͛e 
ƂkƐƺƌƺk͕ nefeƐ daƌlığı ǀe eƉigaƐƚƌik ağƌı ƔikaǇeƚleƌi ile 
baƔǀƵƌdƵ͘ KabƵlde ǀiƚal bƵlgƵlaƌı͖ TA͗ ϭϱϬͬϵϱ mmHg͕ SPOϮ͗ 
й ϵϳ͕ nabıǌ͗ ϵϳͬdk͕ aƚeƔ͗ ϯϲ͕ϱ C idi͘ HaƐƚanın ƂǇkƺƐƺnde 
ǇaklaƔık ϱ gƺn Ƃnce eǀini ƚemiǌleƌken ǇanlıƔlıkla ǇaklaƔık ϭϬϬ 
cc kadaƌ gaǌ Ǉağı içƚiği Ƃğƌenildi͘ YaƉılan ƚeƚkikleƌinde Ɣimik 
ƉnƂmŽni ƐaƉƚanan haƐƚa haƐƚaneǇe Ǉaƚıƌıldı͘  

Sonuç: Acil   servise   hidrokarbon   içilmesi   sonucu   
geƚiƌilen   haƐƚalaƌda   Ɣimik   ƉnƂmŽni ƵnƵƚƵlmamalıdıƌ͘ 
AǇƌıca bƵ ƚƺƌ ǌehiƌlenmeleƌin bƺǇƺk çŽğƵnlƵğƵ Ƃnlenebiliƌ 

Anahtar Kelimeler: Hidrokarbon toksisitesi, kimyasal 
ƉnƂmŽni͕ gaǌ Ǉağı 
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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 
Ɛome ϳϱ peƌcenƚ of caƐeƐ ;ϮͿ͘ YoƵng childƌen ;чϱ ǇeaƌƐ 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 
paƚienƚ͛Ɛ hiƐƚoƌǇ ;ϱͿ͘ Wiƚh ƚhiƐ caƐe ƌepoƌƚ͕ ǁe aimed ƚo dƌaǁ 
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 

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. 

 



Hydrocarbon Ingestion Chemical Pneumonia                Yilmaz et al. 

Anatolian J Emerg Med 2020;3(4); 129-132 131 

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, PO2:83 

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 O2, 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 

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) ƚhƌŽƵgh ƐŽme cŽmƉŽƵndƐ͛ 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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Rare Presentation Form of Pulmonary Embolism: Right Upper Quadrant Pain  
PƵůŵŽŶeƌ EŵbŽůiŶiŶ Nadiƌ Biƌ BaƔǀƵƌƵ ŞeŬůi͗ Sağ ÜƐƚ KadƌaŶ AğƌŦƐŦ  
İďƌĂŚŝŵ TŽŬĞƌ1 , Nilüfer Kahraman2 , Tanzer Korkmaz2  

 
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, pO2 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 

pretest probability. The D-dimer level determined was 640 
ng/mL (D-ĚŝŵĞƌ ŶŽƌŵĂů ƌĂŶŐĞ ǁĂƐ ч ϱϬϬ ŶŐͬŵLͿ͘ A ĐŚĞƐƚ ǆ-
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. 

 
Figure 1;ĂͿ CyR ƌĞǀĞĂůƐ HĂŵƉƚŽŶ͛Ɛ ŚƵŵƉ ƐŝŐŶ ;ƌĞĚ ĐŝƌĐůĞͿ ;ďͿ CŚĞƐƚ 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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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 
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Changes in Blood Gases in Hypothermia and Respiratory Treatment Goals: Alpha-STAT and 
pH-STAT Approaches  
HiƉŽƚeƌŵide KaŶ GaǌůaƌŦŶda GƂǌůeŶeŶ DeğiƔiŬůiŬůeƌ Ve SŽůƵŶƵŵƐaů Tedaǀi Hedefůeƌi͗ Aůfa-STAT Ve pH-STAT 
YaŬůaƔŦŵůaƌŦ 
 

TƵğba Ciŵilli Öǌƚƺƌk1 , Faƚŵa Saƌı DŽğaŶ1 ͕ EbƌƵ ÜŶal AkŽğlƵ1  

 

 

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 

 
 
 

 
 

 

 

 

 

 

 

ÖZ 
Acil TıƉ ƉƌaƚiğiŶde hiƉŽƚeƌŵi ǀakalaƌı geŶellikle ƐŽğƵk ile 

iliƔkili çeǀƌeƐel kaǌalaƌ ile biƌlikƚe gƂƌƺlƺƌ͘ VakalaƌıŶ ǀƺcƵƚ 
ıƐılaƌı faƌklılık gƂƐƚeƌiƌ ǀe ƚedaǀide Ŷihai hedef ŶŽƌŵal ǀƺcƵƚ 
ƐıcaklığıŶa ƵlaƔŵakƚıƌ͘ TeƌaƉƂƚik hiƉŽƚeƌŵi ǀeǇa daha çŽk 
kabul göreŶ iƐŵi ile ͚HedefleŶŵiƔ Sıcaklık YƂŶeƚiŵi͛ iƐe 
kaƌdiǇak aƌƌeƐƚ ƐŽŶƌaƐı ŶƂƌŽlŽjik fŽŶkƐiǇŽŶlaƌda ǀe haǇaƚƚa 
kalŵa ŽƌaŶıŶda aƌƚıƔ ƐağlaǇabildiği dƺƔƺŶƺleŶ ŶƂƌŽƉƌŽƚekƚif 
biƌ ƚedaǀi ǇƂŶƚeŵidiƌ͘ KaƌdiǇak aƌƌeƐƚ ƐŽŶƌaƐı heƌ Ŷe kadaƌ 
hedef değeƌleƌ ǀe ƵǇgƵlaŵa ƐƺƌeƐi Ŷeƚlik kaǌaŶŵaŵıƔ ŽlƐa da 
ilk Ɛaaƚleƌde ƵǇgƵlaŶŵaǇa baƔlaǇaŶ haƐƚalaƌda ƐƚaŶdaƌƚ 
ƚedaǀi ƵǇgƵlaŶaŶlaƌa gƂƌe daha iǇi ŶƂƌŽlŽjik ƐŽŶlaŶıŵıŶ 
gƂǌleŶdiği biliŶŵekƚediƌ͘ DŽlaǇıƐıǇla ƂŶƺŵƺǌdeki gƺŶleƌde 
acil ƐeƌǀiƐleƌde ͚HedefleŶŵiƔ Sıcaklık YƂŶeƚiŵi͛ŶiŶ daha 

ǇaǇgıŶ ƵǇgƵlaŶŵaƐı kaçıŶılŵaǌ Žlacakƚıƌ͘ HiƉŽƚeƌŵi 
ƵǇgƵlaŶaŶ haƐƚalaƌda kaŶ gaǌlaƌıŶda gƂǌleŶeŶ değiƔiklikleƌiŶ 
ǇŽƌƵŵlaŶŵaƐı ǀe hƺcƌeƐel fiǌǇŽlŽjik Ɛƺƌeçleƌi ŶŽƌŵal 
ƐeǇƌiŶde Ǉƺƌƺƚŵek içiŶ ƵǇgƵlaŶŵaƐı geƌekeŶ ƐŽlƵŶƵŵƐal 
ƚedaǀi Ɛƚƌaƚejileƌi iƐe ƵǌƵŶ Ǉıllaƌdıƌ ƚaƌƚıƔılŵaǇa deǀaŵ edeŶ 
ǀe ƺǌeƌiŶde biƌ kŽŶƐeŶƐƺƐe ǀaƌılaŵaŵıƔ ƂŶeŵli ƐŽƌƵŶlaƌdıƌ͘  
BƵ deƌleŵede͕ hiƉŽƚeƌŵide iŶƐaŶ ǀƺcƵdƵŶda ŽƌƚaǇa çıkaŶ 
fiǌǇŽlŽjik Ɛƺƌeçleƌ ǀe bƵŶƵŶ kaŶ gaǌlaƌıŶa ŽlaŶ ǇaŶƐıŵalaƌı 
değeƌleŶdiƌilŵiƔ ǀe aǇŶı ǌaŵaŶda bƵ haƐƚa gƌƵbƵŶda 
uygƵlaŶaŶ ǀe biƌbiƌiŶe ƚaŵaŵeŶ ǌıƚ hedefleƌi ŽlaŶ ͚Alfa-Sƚaƚ͛ 
ve pH-Sƚaƚ͛ ƐŽlƵŶƵŵƐal ƚedaǀi ǇƂŶƚeŵleƌi ƚaƌƚıƔılŵıƔƚıƌ͘  

Anahtar kelimeler: Hipotermi, alfa-stat, pH-stat, kan 

gaǌı͕ hedefleŶŵiƔ Ɛıcaklık ǇƂŶeƚiŵi 
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HiƉŽƚeƌmi TaŶımı 
Hipotermi, vücut iç ƐıcaŬůığıŶıŶ ϯϱ0C͛ŶiŶ aůƚıŶda ŽůŵaƐı ŽůaƌaŬ 
ƚaŶıŵůaŶŵaŬƚadıƌ͘ VƺcƵƚ iç ƐıcaŬůığıŶıŶ Ƃůçƺůebiůdiği 
ŬŽƔƵůůaƌda ƐıcaŬůığa gƂƌe eǀƌeůeŵe biƌçŽŬ ŬaǇŶaŬƚa͖ hafif 
hipotermi: 32-350C, orta derecede hipotermi: 28-320C ǀe ağıƌ 
hipotermi: <280C ŽůaƌaŬ ƚaŶıŵůaŶŵaŬƚadır. 20-240C͛ŶiŶ 
aůƚıŶdaŬi değeƌůeƌ iƐe baƌiǌ hiƉŽƚeƌŵi ŽůaƌaŬ ŬabƵů 
ediůŵeŬƚediƌ͘ Hafif hiƉŽƚeƌŵide ŬiƔi ƵǇaŶıŬƚıƌ aŶcaŬ biůiŶç 
değiƔiŬůiği gƂǌůeŶebiůiƌ͘ Tiƚƌeŵe ǀaƌdıƌ aŶcaŬ ŬiƔi Ƃǌ baŬıŵıŶı 
ƐağůaǇaŵaǌ͘ Oƌƚa deƌecede hiƉŽƚeƌŵide͖ biůiŶç eƚŬiůeŶŵiƔƚiƌ͕ 
titreŵe Žůabiůiƌ de ŽůŵaǇabiůiƌ de͘ Ağıƌ hiƉŽƚeƌŵide͖ biůiŶç 
ŬaǇbŽůŵƵƔƚƵƌ͕ ƚiƚƌeŵe gƂǌůeŶŵeǌ͘ ϮϬ-24 0C͛ůeƌiŶ aůƚıŶda iƐe 
koma tablosu görülür (1,2,3). 

 
HedefleŶŵiƔ Sıcaklık YƂŶeƚiŵi 

͚HedefůeŶŵiƔ SıcaŬůıŬ YƂŶeƚiŵi͛ ŬaƌdiǇaŬ aƌƌeƐƚ ƐŽŶƌaƐı 
nörolojik fŽŶŬƐiǇŽŶůaƌda ǀe haǇaƚƚa Ŭaůŵa ŽƌaŶıŶda aƌƚıƔ 
ƐağůaǇabiůdiği dƺƔƺŶƺůeŶ ŶƂƌŽƉƌŽƚeŬƚif biƌ ƚedaǀi ǇƂŶƚeŵidiƌ͘ 
OƉƚiŵaů fŽŶŬƐiǇŽŶeů ǀe ŶƂƌŽůŽũiŬ ƐŽŶƵcƵ ƐağůaŵaŬ içiŶ 
ƐƉŽŶƚaŶ dŽůaƔıŵıŶ dƂŶƺƔƺŶdeŶ ƐŽŶƌa ŬŽŵƵƚůaƌa ƵǇŵaǇaŶ 
ƚƺŵ haƐƚaůaƌ içiŶ hedefůeŶeŶ ƐıcaŬůıŬ ǇƂŶeƚiŵiŶiŶ hıǌůı biƌ 
ƔeŬiůde baƔůaƚıůŵaƐı geƌeŬůiůiği ǇƺŬƐeŬ ŬaŶıƚ değeƌiŶe ƐahiƉ 
ƂŶeƌiǇůe gƺŶceů ƌeƐƵƐiƚaƐǇŽŶ ŬıůaǀƵǌůaƌıŶda ǇeƌiŶi aůŵıƔƚıƌ 
;ϰ͕ϱͿ͘ Heŵ haƐƚaŶe içi ǀe heŵ de haƐƚaŶe dıƔı ŬaƌdiǇaŬ 
arrestlerde mevcut verilere göre en az 24 saat 32-360C͛ůiŬ 
hiƉŽƚeƌŵi ƵǇgƵůaŵaƐı ƂŶeƌiůŵeŬƚediƌ͘ KaƌdiǇaŬ aƌƌeƐƚ 
ƐŽŶƌaƐı baŬıŵıŶ dıƔıŶda heŵ eƌiƔŬiŶůeƌde heŵ de çŽcƵŬůaƌda 
kardiyak by-ƉaƐƐ ceƌƌahiƐi ƐıƌaƐıŶda ǀe ƐŽŶƌaƐıŶda ǀe diğeƌ 
ŬŽŶũeŶiƚaů ŬaůƉ haƐƚaůıŬůaƌıŶıŶ ceƌƌahiůeƌiŶde ǀe 
ǇeŶidŽğaŶůaƌda faƌŬůı ŬůiŶiŬ dƵƌƵŵůaƌda haůi haǌıƌda 
uygulanan bir tedavidir (6,7). Travmatik ve travmatik 
olmayan serebrovasküler iskemik olaylarda da nöroprotektif 
eƚŬiůeƌi içiŶ çaůıƔŵaůaƌ ǇaƉıůŵaŬƚadıƌ ;ϴͿ͘  
 

Hipotermide insan vücudunda gözlenen fizyolojik 
ǇaŶıƚlaƌ 
İŶƐaŶ ǀƺcƵdƵŶda hƺcƌeůeƌiŶ ŶŽƌŵaů iƔůeǀůeƌiŶi 
ƐƺƌdƺƌebiůŵeƐi içiŶ iç ƐıcaŬůığıŶ ϯϳ+0.50C͛de Ɛƚabiů ƚƵƚƵůŵaƐı 
geƌeŬůidiƌ͘ İŶƐaŶ ǀƺcƵdƵ͕ çeǀƌeƐeů ŬŽƔƵůůaƌa ƚeƉŬi ŽůaƌaŬ ıƐı 
ŬaǇbıŶı ǀe ŬaǌaŶcıŶı dƺǌeŶůeŵeŬ içiŶ ŽƚŽŶŽŵ ŵeŬaŶiǌŵaůaƌ 
ŬƵůůaŶaƌaŬ bƵ ƐıcaŬůığı ŵƺŵŬƺŶ ŽůdƵğƵŶca ŬŽƌƵƌ͘ AŶcak 
iŶƐaŶ ǀƺcƵdƵŶƵŶ ƐŽğƵŬ çeǀƌe ŬŽƔƵůůaƌıŶa ǇaŶıƚ ǀeƌŵe 
ŬŽŶƵƐƵŶda ƐıŶıƌůı fiǌǇŽůŽũiŬ ŬaƉaƐiƚeƐi ǀaƌdıƌ͘ BƵ ŶedeŶůe͕ 
giǇiŵ ǀe baƌıŶŵa gibi daǀƌaŶıƔƐaů adaƉƚaƐǇŽŶůaƌ͕ 
hiƉŽƚeƌŵiǇe ŬaƌƔı ƐaǀƵŶŵada ŬƌiƚiŬ ƂŶeŵe ƐahiƉƚiƌ͘ IƐı 
dengesinin ana kontrol merkezi hipotalamustur. 
Hipotalamus, merkezi ve çevresel termal reseptörlerden 
ƐŽğƵŬ ƐƚƌeƐi ǇƂŶƺŶde ƵǇaƌı aůıŶca ƚiƌŽid͕ ŬaƚeŬŽůaŵiŶ ǀe 
adƌeŶaů aŬƚiǀiƚe ƵǇaƌıůıƌ͕ ƚiƚƌeŵe baƔůaƌ ǀe ıƐı ƺƌeƚiŵi aƌƚaƌ͘ 
SeŵƉaƚiŬ ƵǇaƌı iůe ǀaǌŽŬŽŶƐƚƌiŬƐiǇŽŶ ƐŽğƵŵaŶıŶ eŶ ǇƺŬƐeŬ 
ŽůdƵğƵ ƉeƌifeƌiŬ dŽŬƵůaƌa ŬaŶ aŬıƔıŶı aǌaůƚıůıƌ ǀe ıƐı ŬaǇbı eŶ 
aǌa iŶdiƌiůiƌ͘ VƺcƵƚ ıƐıƐıŶıŶ dƺƔŵeǇe baƔůaŵaƐıǇůa dŽŬƵ 
ŵeƚabŽůiǌŵaƐı aǌaůıƌ ǀe ŶƂƌŽŶaů aŬƚiǀiƚe iŶhibe ŽůŵaǇa baƔůaƌ 

;ϭ͕ϯ͕ϵͿ͘ BaƔůaŶgıçƚa͕ ciůdiŶ ƐŽğƵŵaƐıŶa ƚeƉŬi ŽůaƌaŬ ǀƺcƵƚ 
ƚiƚƌeŵe iůe ıƐı ƺƌeƚiƌ ǀe ŵeƚabŽůiǌŵaǇı͕ ǀeŶƚiůaƐǇŽŶƵ ǀe ŬaůƉ 
debiƐiŶi aƌƚıƌŵaǇa çaůıƔıƌ͘ NƂƌŽůŽũiŬ fŽŶŬƐiǇŽŶ͕ ϯϱΣC͛ůiŬ iç 
ƐıcaŬůığıŶ ƺǌeƌiŶde iŬeŶ biůe aǌaůŵaǇa baƔůaƌ͘ İç ƐıcaŬůıŬ 
320CΖǇe ƵůaƔƚığıŶda͕ ŵeƚabŽůiǌŵa͕ ǀeŶƚiůaƐǇŽŶ ǀe ŬaůƉ debiƐi 
aǌaůŵaǇa baƔůaƌ͘ Tiƚƌeŵe͕ iç ƐıcaŬůıŬ dƺƔŵeǇe deǀaŵ eƚƚiŬçe 
etkisini kaybeder ve nihayetinde durur. Hipotermide 
baƔůaŶgıçƚa ƐŽůƵŶƵŵ ƵǇaƌıůıƌ͘ AƌdıŶdaŶ iůeƌůeǇeŶ daŬiŬaůaƌda 
ƐŽůƵŶƵŵ hacŵiŶde aǌaůŵa gƂǌůeŶiƌ͘ SıcaŬůıŬ ϴ0C dƺƔƚƺğƺŶde 
CO2 ƺƌeƚiŵi ǇaŬůaƔıŬ ŽůaƌaŬ йϱϬ aǌaůıƌ͘ Ciddi ağıƌ hiƉŽƚeƌŵide 
solunum kontrolü kaybolur. Respiratuvar asidoz ile birlikte 
CO2 retansiyonu görülür (1,9). 

 
KaŶ Gaǌı AŶaliǌi 

KaŶ gaǌı ;KGͿ͕ aƌƚeƌiǇeů ǀeǇa ǀeŶƂǌ ŬaŶdaŬi ƉaƌƐiǇeů ŽŬƐiũeŶ 
baƐıŶcıŶı ;PaO2Ϳ͕ ƉaƌƐiǇeů ŬaƌbŽŶdiŽŬƐiƚ baƐıŶcıŶı ;PaCO2), 
asit-baz dengesini (pH), oksiheŵŽgůŽbiŶ dŽǇgƵŶůƵğƵŶƵ 
(SaO2) ve bikarbonat (HCO3) konsantrasyonunu ölçen bir 
ůabŽƌaƚƵaƌ ƚeƐƚƚiƌ͘ KaŶ gaǌı aŶaůiǌiŶiŶ ƐƚaŶdaƌdiǌaƐǇŽŶƵ içiŶ 
ƚeŬŶiŬ deƚaǇůaƌ ƂŶeŵůidiƌ͘ AůıŶaŶ ŶƵŵƵŶeŶiŶ ůabŽƌaƚƵǀaƌa 
ƚaƔıŶŵaƐı ƐıƌaƐıŶda bƵǌ aŬƺƐƺ ŬƵůůaŶıůŵaƐı ǀe ŽůabiůdiğiŶce 
hıǌůı ŶaŬůediůŵeƐi iƐƚeŶŵeŬƚeǇdi͘ BƵ ƵǇgƵůaŵaŶıŶ Ɖůaƚeůeƚ ǀe 
lökositlerin O2͛Ǉi ŬƵůůaŶŵaůaƌıŶı eŶ aǌa iŶdiƌeceği 
dƺƔƺŶƺůŵeŬƚediƌ͘ AŬƐi haůde PaO2 ŽůdƵğƵŶdaŶ daha dƺƔƺŬ 
gözükebilir. Bu durum özellikle lökositoz ve trombositoz 
haƐƚaůaƌıŶda gƂǌ ƂŶƺŶde bƵůƵŶdƵƌƵůŵaůıdıƌ͘ FaƌŬůı biƌ gƂƌƺƔ 
de Ɖǀc eŶũeŬƚƂƌůeƌiŶ ƐŽğƵğa ŵaƌƵǌ Ŭaůŵaůaƌı ƐŽŶƵcƵŶda 
geçiƌgeŶůiŬůeƌiŶiŶ aƌƚacağı ǀe ŽůaƐı gaǌ ŬaçaŬůaƌıŶdaŶ dŽůaǇı 
da ŽůdƵğƵŶdaŶ faǌůa PaCO2 ǀe ŽůdƵğƵŶdaŶ daha aǌ PaO2 ile 
dƺƔƺŬ ƉH ƚeƐƉiƚ ediůebiůeceği ǇƂŶƺŶdediƌ͘ BƵ ŶedeŶůe ƐŽğƵŬ 
ƚƌaŶƐfeƌ ǇeƌiŶe ϭϱ içeƌiƐiŶde ƚƌaŶƐfeƌ aƌƚıŬ daha çŽŬ 
ƂŶeƌiůŵeŬƚediƌ͘ EŶũeŬƚƂƌ içeƌiƐiŶde ŬaůaŶ haǀa ŬabaƌcıŬůaƌı ǀe 
eŶũeŬƚƂƌƺŶ faǌůaca ƐaůůaŶŵaƐı da değeƌůeƌ ƺǌeƌiŶe eƚŬi 
edebiůeceŬ diğeƌ biƌ ŶedeŶůeƌdiƌ͘ SŽůƵŶaŶ haǀada CO2 
ŶeƌedeǇƐe Ɛıfıƌ ŽůdƵğƵ içiŶ PaCO2 ƚƌaŶƐfeƌ ƐıƌaƐıŶdaŬi 
ŽůƵƔabiůeceŬ difƺǌǇŽŶ iůe iůgiůi ƐŽƌƵŶůaƌdaŶ PaO2͛Ǉe gƂƌe daha 
az etkilenecektir (10,11,12).  
LabŽƌaƚƵǀaƌ ƐŽŶƵcƵ ŽůaƌaŬ ŬaŶ gaǌı aŶaůiǌůeƌiŶde O2 ve CO2 
͚ƉaƌƐiǇeů baƐıŶç͛ ŽůaƌaŬ biůdiƌiůiƌ͘ İŶgiůiǌ ŬiŵǇageƌ Wiůůiam 
HeŶƌǇ ƚaƌafıŶdaŶ ϭϵ͘ ǇƺǌǇıůıŶ baƔůaƌıŶda fŽƌŵƺůe ediůeŶ͕ ƐƵ 
iůe eŵiůeŶ gaǌůaƌıŶ ŵiŬƚaƌı iůe iůgiůi gaǌ ǇaƐaƐıŶa gƂƌe ǇaŶi 
biůiŶdiŬ iƐŵi iůe ͚HeŶƌǇ YaƐaƐı͛Ŷa gƂƌe͖ Ɛabiƚ biƌ ƐıcaŬůıŬƚa͕ 
beůiƌůi biƌ Ɛıǀı hacŵi ǀe ƚƺƌƺŶde çƂǌƺŶeŶ beůiƌůi biƌ gaǌıŶ 
ŵiŬƚaƌı͕ Ž Ɛıǀı iůe deŶge haůiŶdeŬi gaǌıŶ ŬıƐŵi baƐıŶcı iůe dŽğƌƵ 
ŽƌaŶƚıůıdıƌ͘ EƐaƐeŶ ŬaŶ gaǌı aŶaůiǌi cihaǌůaƌıŶıŶ ƚeŵeů çaůıƔŵa 
ƉƌeŶƐiƉůeƌi bƵ gaǌ ǇaƐaƐı ƺǌeƌiŶe ŬƵƌƵůŵƵƔƚƵƌ͘ AŶcaŬ ƐıcaŬůıŬ 
dƺƔƚƺŬçe bƵ gaǌůaƌıŶ ŬaŶda ǀe diğeƌ Ɛıǀıůaƌda 
çƂǌƺŶƺƌůƺŬůeƌiŶiŶ aƌƚŵaƐı ǀe dŽůaǇıƐıǇůa da ǀƺcƵƚƚaŬi ƚŽƚaů 
ŵiŬƚaƌůaƌı iůe ŽůaŶ iůiƔŬiůeƌiŶde değiƔiŬůiŬůeƌiŶ Žůacağı 
ŬaçıŶıůŵaǌdıƌ͘ GeŶeůde Ƃůçƺŵ ǇƂŶƚeŵůeƌiŶiŶ ǀe çıŬaŶ 
ƐŽŶƵçůaƌıŶ ŬŽŵƉůiŬe haůe geůŵeƐi de bƵŶdaŶ dŽůaǇıdıƌ 
(13,14).  
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OƚŽŵaƚiǌe cihaǌůaƌ aŶaůiǌ ƂŶceƐiŶde ƂƌŶeği ǇeŶideŶ 

370C͛Ǉe ıƐıƚıƌ͘ TeŽƌiŬ ŽůaƌaŬ ŶƵŵƵŶeŶiŶ ıƐıƐı dƺƔƚƺğƺŶde ƉH 
artarken PaCO2 ve PaO2 dƺƔeƌ͘ HiƉeƌƚeƌŵi dƵƌƵŵůaƌı içiŶ de 
ƚeƌƐi geçeƌůi ŽůacaŬƚıƌ͘ BƵŶƵŶůa iůgiůi baǌı ŽƌaŶůaƌ da 
biůdiƌiůŵiƔƚiƌ ǀe ŵŽdeƌŶ cihaǌůaƌ iƐƚeŶdiği ƚaŬdiƌde ϯϳ0C͛deŬi 
değeƌůeƌ iůe haƐƚaŶıŶ ŬeŶdi ǀƺcƵƚ ƐıcaŬůığıŶdaŬi değeƌůeƌi de 
heƐaƉůaǇıƉ ǀeƌebiůeceŬ ŬaƉaƐiƚeǇe ƵůaƔŵıƔƚıƌ͘ VƺcƵƚ ıƐıƐıŶda 
her 10C͛ůiŬ dƺƔƺƔƚe PaO2 5mmHg, PaCO2 ϮŵŵHg dƺƔeƌ͕ ƉH 
iƐe Ϭ͘ϬϭϮ aƌƚaƌ͘ DƺǌeůƚiůeŵeŵiƔ değeƌůeƌůe haƐƚaůaƌ 
hipokarbik, hipoksik ve alkelemik görülür. Hipertermide ise 

tam tersine, arteriyel PaCO2 her 10C aƌƚıƔ içiŶ PaCO2 %4.6 

aƌƚaƌ ;ϭϯͿ͘ HaƐƚaůaƌ dƺǌeůƚiůŵeŵiƔ değeƌůeƌůe hiƉeƌŬaƌbiŬ 
hiƉeƌŽŬƐiŬ ǀe aƐideŵiŬ bƵůƵŶacaŬƚıƌ͘ 

IƐıǇůa beƌabeƌ ƂŶeŵůi deŶeceŬ faƌŬůı ƉaƌƐiǇeů baƐıŶç 
ƂůçƺŵůeƌiŶiŶ gƂǌůeŶŵiƔ ŽůŵaƐı geƌçeŬƚe ƐıcaŬůıŬ dƺǌeůƚŵeůi 
ƐŽŶƵçůaƌůa ŵı haƐƚaǇı değeƌůeŶdiƌŵeůi ǇŽŬƐa haƐƚaŶıŶ ǀƺcƵƚ 
ƐıcaŬůığıŶa gƂƌe dƺǌeůƚiůŵiƔ değeƌůeƌůe ŵi haƐƚa ǇƂŶeƚiůŵeůi 
ƚaƌƚıƔŵaƐıŶı ŽƌƚaǇa çıŬaƌŵıƔƚıƌ͘ TeŬŶiŬ ŽůaƌaŬ biǇŽŬiŵǇa 
caŵiaƐıŶıŶ geŶeů ŽůaƌaŬ ϯϳ0C͛de ƐƚaŶdaƌdiǌe ediůeŶ 
soŶƵçůaƌıŶ ŬůiŶiƐǇeŶůeƌe ƐƵŶƵůŵaƐı ǇƂŶƺŶde fiŬiƌ biƌůiğiŶde 
ŽůdƵŬůaƌı ƐƂǇůeŶebiůiƌ͘ BƵŶƵŶ ŶedeŶůeƌi iƐe ƔƂǇůe 
ƐıƌaůaŶŵaŬƚadıƌ͗ BiƌiŶciƐi ŬaŶ gaǌı aŶaůiǌi ǇŽƌƵŵůaŵa 
ŬıůaǀƵǌůaƌıŶıŶ ǀe aůgŽƌiƚŵaůaƌıŶ ŵeǀcƵƚ ϯϳ0C͛deŬi ƐƚaŶdaƌƚ 
ƐŽŶƵçůaƌa gƂƌe haǌıƌůaŶŵıƔ ŽůŵaƐıdıƌ͘ İŬiŶci ƂŶeŵůi ŶedeŶ iƐe 
ŬůiŶiƐǇeŶůeƌiŶ haƐƚaŶıŶ geƌçeŬ ǀƺcƵƚ ƐıcaŬůığıŶı heƌ defaƐıŶda 
ůabŽƌaƚƵǀaƌa dŽğƌƵ biƌ ƔeŬiůde biůdiƌebiůŵeƐiŶiŶ gƺçůƺğƺ ǀe 
ƚƌaŶƐfeƌ ƐıƌaƐıŶda da ŽůaƐı ƐŽƌƵŶůaƌdaŶ ŬaǇŶaŬůaŶabiůeceŬ ıƐı 
faƌŬůıůıŬůaƌıŶıŶ gƂƌƺůebiůeceğidiƌ͘ BƵŶůaƌıŶ ǇaŶıŶda ǇiŶe 
dƺǌeůƚiůŵiƔ değeƌůeƌiŶ biůdiƌiůdiği ƌaƉŽƌůaƌda Ŭaç deƌece içiŶ 
geçeƌůi ŽůdƵğƵ biůgiƐiŶiŶ gƂǌdeŶ Ŭaçabiůŵe ihƚiŵaůi ǀe 
haƐƚaŶıŶ ǀƺcƵƚ ıƐıƐıŶıŶ dŽğƌƵ Ƃůçƺůŵeŵe ihƚiŵaůůeƌi de 
düzeltilmeden sonuç verilmesinin yani 370C de ölçülen 

ƐŽŶƵçůaƌıŶ ƌaƉŽƌůaŶdıƌıůŵaƐıŶıŶ daha dŽğƌƵ ŽůacağıŶı 
desteklemektedir. Sonuç olarak biyokimya otörleri, çok özel 

dƵƌƵŵůaƌda ƚƺŵ ƐŽƌƵŵůƵůƵŬ ŬůiŶiƐǇeŶde ŽůŵaŬ ŬŽƔƵůƵǇůa ǀe 
Ƃǌeů ŽůaƌaŬ ůabŽƌaƚƵǀaƌa biůdiƌiŵ ǇaƉıůdığı ƚaŬdiƌde 
ƐŽŶƵçůaƌıŶ ıƐıǇa gƂƌe dƺǌeŶůeŶŵeƐiŶi ƂŶeƌŵeŬƚedirler 

(11,14-17).   

 
Hipotermide Solunumsal Tedavi Yönetimi 

KaŶ Gaǌı ƂůçƺŵůeƌiŶ Ɛadece ŶƵŵƵŶeŶiŶ ıƐıƐıŶdaŬi 
faƌŬůıůıŬůaƌdaŶ ŬaǇŶaŬůaŶacağıŶı ƐƂǇůeŵeŬ iŶƐaŶ ǀƺcƵdƵŶdaŬi 
kompleks metabolik süreçler ve kompanzasyon 

ŵeŬaŶiǌŵaůaƌı gƂǌ ƂŶƺŶde bƵůƵŶdƵƌƵůdƵğƵŶda Ŷe deƌece 
dŽğƌƵdƵƌ͍ HiƉŽƚeƌŵi ŬaƌƔıƐıŶda ǀƺcƵƚƚa gƂǌůeŶeŶ fiǌǇŽůŽjiŬ 
ǇaŶıƚůaƌıŶ ŬaŶ gaǌůaƌıŶa ǇaŶƐıŵaƐı ŬŽŵƉůiŬe biƌ dƵƌƵŵdƵƌ͘ 
ÜǌeƌiŶde haůeŶ biƌ ŬŽŶƐeŶƐƵƐa ǀaƌıůaŵaǇaŶ ƂŶeŵůi 
noktalardan biri budur. Yani hipotermide vücudun metabolik 

hıǌıŶdaŬi dƺƔŵeǇe bağůı CO2 ƺƌeƚŵe hıǌıŶdaŬi aƌƚıƔı ϯϳ0C͛deŬi 
ŶŽƌŵaů ŬabƵů ediůeŶ değeƌůeƌe çeŬŵeǇe çaůıƔŵaůı ŵıǇıǌ ǇŽŬƐa 
ıƐıǇa gƂƌe dƺǌeůƚiůŵeŵiƔ ŬaŶ gaǌı değeƌůeƌiŶe gƂƌe ŵi haƐƚaǇı 
izlemeliyiz? Bu durumda vücudun normal fizyolojik 

kompansatuar mekanizmalarıŶa ŵƺdahaůe eƚŵiƔ ŽůƵƌ 

muyuz? Benzer sorunlar en uygun O2 ǀe ƉH değeƌůeƌiŶi 
belirlemek için de geçerlidir. Hatta O2͛de dƵƌƵŵ biƌaǌ daha 
ŬaƌıƔıŬƚıƌ͘ MeƚabŽůiŬ hıǌdaŬi aǌaůŵaǇa bağůı O2 ŬƵůůaŶıŵıŶıŶ 
aǌaůŵaƐıŶıŶ ǇaŶıŶda heŵŽgůŽbiŶiŶ O2͛Ǉe bağůaŶŵa afiŶiƚeƐi 
de ǀƺcƵƚ ıƐıƐıŶdaŶ eƚŬiůeŶiƌ͘ OŬƐiheŵŽgůŽbiŶ eğƌiƐiŶde ƐŽůa 
dŽğƌƵ ŬaǇŵa gƂǌůeŶiƌ͘ TeŽƌiŬ ŽůaƌaŬ hiƉŽƚeƌŵide dŽŬƵůaƌa 
daha aǌ ŽŬƐijeŶ dağıůıŵı ƐƂǌ ŬŽŶƵƐƵdƵƌ͘ HiƉeƌƚeƌŵide iƐe O2 

tüketimi artar (2,3). 

Bu önemli sorular kazara olan hipotermilerden ziyade 

teraƉƂƚiŬ hiƉŽƚeƌŵi ƵǇgƵůaŶaŶ ǀe beůůi biƌ Ɛƺƌe beůůi biƌ ƐıcaŬůı 
aůƚıŶda ƚƵƚƵůŵaŬ iƐƚeŶeŶ haƐƚaůaƌda aƐiƚ-baz dengesini 

ƐağůaŵaǇa çaůıƔaŶ ŬůiŶiƐǇeŶůeƌ ƚaƌafıŶdaŶ ƚaƌƚıƔıůŵaŬƚadıƌ͘ 
Liƚeƌaƚƺƌde haůeŶ ͚hiƉŽƚeǌ͛ ƐƚaƚƺƐƺŶde ŽůaŶ ŶeƌedeǇƐe 
biƌbiƌiŶe ǌıƚ iŬi gƂƌƺƔƺŶ ͚Aůfa-Stat ve pH-Sƚaƚ͛ ƐaǀƵŶƵůdƵğƵ 
kaynaklar mevcuttur (18). Ancak halen bir konsensusa 

ǀaƌıůaŵadığıŶı da beůiƌƚŵeŬƚe faǇda ǀaƌdıƌ͘ 
 
Alfa-Stat Hipotezi 

Alfa-Sƚaƚ ǇaŬůaƔıŵıŶda hŽŵeŽƐƚaǌıŶ͕ haƐƚaŶıŶ ǀƺcƵƚ ıƐıƐıŶa 
gƂƌe dƺǌeůƚiůŵeŵiƔ ƐŽŶƵçůaƌı ϯϳ0C͛deŬi değeƌler 

hedefůeŶeƌeŬ geƌeŬiƌƐe ŵeŬaŶiŬ cihaǌůaƌ iůe ƐağůaŶŵaƐı 
geƌeŬƚiğiŶi ƐaǀƵŶƵůŵaŬƚadıƌ͘ BƵƌadaŬi ΗAůfaΗ͕ ƉƌŽƚeiŶ 
ŵŽůeŬƺůůeƌi aƌaƐıŶda ƉƌŽƚŽŶůaŶŵıƔ hiƐƚidiŶ ŬaůıŶƚıůaƌıŶıŶ 
ƚŽƉůaŵ iŵidaǌŽůƺŶe ŽƌaŶıdıƌ͘ HiƐƚidiŶ͕ ƉƌŽƚeiŶůeƌiŶ 
biǇŽƐeŶƚeǌiŶde ŬƵůůaŶıůaŶ biƌ ɲ-aŵiŶŽ aƐiƚƚiƌ͘ Biƌ ɲ-amino 

grubu, bir karboksilik asit grubu ve bir imidazol yan zinciri 

içerir. Alfa-Sƚaƚ ǇaŬůaƔıŵıŶa gƂƌe ϯϳ 0C'de ve 6.8'lik hücre içi 

ƉHΖda͕ aůfa ǇaŬůaƔıŬ ŽůaƌaŬ Ϭ͘ϱϱΖƚiƌ ǀe bƵ değeƌ iŶƚƌaƐeůůƺůeƌ 
enzimatik süreçler için optimal düzeydir͘ BƵ değeƌůeƌiŶ 
hedefůeŶŵeƐiŶiŶ daha fiǌǇŽůŽjiŬ Žůacağı dƺƔƺŶƺůŵeŬƚediƌ 
(20,21). 

BƵ gƂƌƺƔe gƂƌe͕ haƐƚaŶıŶ ǀeŶƚiůaƐǇŽŶƵ PaCO2 40mmHg, pH, 

7.40, PaO2 ϲϬŵŵHg͛Ǉı ǇaŬaůaǇacaŬ ƔeŬiůde aǇaƌůaŶŵaůıdıƌ͘ 
AƐůıŶda͕ aůfa-Ɛƚaƚ ǇƂŶeƚiŵi ŬƵůůaŶıůdığıŶda͕ PaCO2 aǌaůıƌ ;ǀe 
çƂǌƺŶƺƌůƺŬ aƌƚaƌͿ͖ dŽůaǇıƐıǇůa ϳ͘ϰϬ ƉH ǀe ϰϬŵŵHg aƌƚeƌiǇeů 
PaCO2 ;ϯϳΣCΖde ƂůçƺůŵƺƔƚƺƌͿ ŽůaŶ hiƉŽƚeƌŵiŬ biƌ haƐƚa 
geƌçeŬƚe daha dƺƔƺŬ biƌ PaCO2ΖǇe ƐahiƉ ŽůacaŬƚıƌ ;ǇaŬůaƔıŬ 
ϯϮŵŵHgͿ ǀe bƵ aǌaůŵıƔ Ɛeƌebƌaů ŬaŶ aŬıƔı iůe biƌůiŬƚe gƂƌeceůi 
bir solunum alkalozu ŽůaƌaŬ ŽƌƚaǇa çıŬacaŬƚıƌ gƂƌƺƔƺ 
ƐaǀƵŶƵůŵaŬƚadıƌ͘ YaŶi eğeƌ değeƌůeƌ dƺǌeůƚiůŵiƔ ŽůƐaǇdı 
dƺƔƺŬ bƵůƵŶacaŬ ŽůaŶ PaCO2 göz önünde 

bƵůƵŶdƵƌƵůdƵğƵŶda bƵ ǇaŬůaƔıŵa gƂƌe dŽůaǇůı ŽůaƌaŬ daha 
yüksek PaCO2 değeƌůeƌiŶe ƵůaƔŵaŬ hedefůeŶŵeŬƚediƌ͘ Aůfa-

stat yönetiminin saǀƵŶƵcƵůaƌı hiƉŽƚeƌŵi ƐıƌaƐıŶda aůŬaůiǇe 
eğiůiŵiŶ ŽůdƵğƵ͕ bƵŶƵŶ Ɛeƌebƌaů ŽƚŽ-regülasyonun devam 

eƚŵeƐiŶe iǌiŶ ǀeƌdiğiŶi ǀe hƺcƌeƐeů ƚƌaŶƐŵeŵbƌaŶ ƉH 
gƌadǇaŶůaƌıŶıŶ ǀe ƉƌŽƚeiŶ fŽŶŬƐiǇŽŶůaƌıŶıŶ bƂǇůeůiŬůe 
ŬŽƌƵŶacağıŶı dƺƔƺŶŵeŬƚediƌůeƌ͘ AŶcaŬ aŬƐi gƂƌƺƔƚe ŽůaŶlar, 

yüksek PaCO2 hedefinin serebral vazodilatasyona yol 

açabiůeceği ǀe bƵ ǇƂŶƚeŵiŶ Ɛadece Ɛeƌebƌaů ƉeƌfƺǌǇŽŶ 
dƺƔŵeƐiŶe eğiůiŵi ŽůaŶ haƐƚaůaƌda ƚedaǀiǇi ǇƂŶůeŶdiƌŵede 
ƐeçiůŵeƐiŶiŶ daha ƵǇgƵŶ ŽůabiůeceğiŶi ƐaǀƵŶŵaŬƚadıƌ 
(21,22).  
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pH-Stat Hipotezi 
pH-Stat hiƉŽƚeǌŝŶe ŐƂƌe ǇaŶŝ ǀƺcƵƚ ŦƐŦƐŦŶa ŐƂƌe dƺǌeůƚŝůŵŝƔ 
ŬaŶ ŐaǌŦ deŒeƌůeƌŝ ŝůe ŚaƐƚa deŒeƌůeŶdŝƌŝůeceŬ ŽůƵƌƐa 
ŚŝƉŽƚeƌŵŝ ŚaƐƚaƐŦŶda ƉH͛ŶŦŶ dƺƔƺŬ ŽůdƵŒƵŶƵ ǀe PaCO2 ve 
O2͛ŶŝŶ ǇƺŬƐeůdŝŒŝŶŝ ŐƂƌeceŒŝǌ͘ DŽůaǇŦƐŦǇůa ƉH-Sƚaƚ ǇaŬůaƔŦŵŦŶŦ 
beŶŝŵƐeǇeŶ ŐƂƌƺƔe ŐƂƌe dƺƔƺŬ PaCO2 deŒeƌůeƌŝ 
hedeflenmelidir. pH-Sƚaƚ ǇƂŶeƚŝŵŝŶŝŶ ǇaŶŝ ŚaƐƚaŶŦŶ ŐeƌçeŬ 
ƐŦcaŬůŦŒŦŶda ϰϬ ŵŵ HŐΖůŝŬ bŝƌ PaCO2 baƐŦŶcŦŶŦ ǀe ϳ͘ϰϬΖůŦŬ ƉHΖŦ 
ŚedeĨůeǇeŶ ǇaŬůaƔŦŵŦŶ ƐaǀƵŶƵcƵůaƌŦ ŽƌƚaǇa çŦŬaŶ daŚa 
yüksek CO2ΖŶŝŶ Ɛeƌebƌaů ǀaǌŽdŝůaƚaƐǇŽŶa ǀe daŚa ŚŦǌůŦ ǀe 
daha homoũeŶ ƐŽŒƵƚŵaǇŦ ƐaŒůaǇabŝůeceŒŝŶŝ ŝddŝa 
eƚŵeŬƚedŝƌůeƌ͘ AǇƌŦca͕ bƵ ǇƂŶƚeŵe ŐƂƌe ƵǇŐƵůaŶacaŬ ŽůaŶ 
aƐŝdŽƚŝŬ ƉƌŽƚŽŬŽůƺŶƺŶ͕ ŽŬƐŝũeŶ dŝƐŽƐŝǇaƐǇŽŶ eŒƌŝƐŝŶde 
ŚŝƉŽƚeƌŵŝŬ ŚaƐƚaůaƌda ŽůaŶ ƐŽůa ŬaǇŵaǇŦ deŶŐeůeǇeƌeŬ 
ŽŬƐŝũeŶŝŶ ŚeŵŽŐůŽbŝŶdeŶ aǇƌŦůŵaƐŦŶŦ ŬŽůaǇůaƔƚŦƌabŝůeceŒini 
ƂŶe Ɛƺƌeƌůeƌ ;BŽŚƌ EƚŬŝƐŝ͗ HeŵŽŐůŽbŝŶŝŶ ŽŬƐŝũeŶ baŒůaŵa 
afinitesi, asidite ve karbondioksit konsantrasyonu ile ters 
ŽƌaŶƚŦůŦdŦƌͿ͘ AŬƐŝ ŐƂƌƺƔƚe ŽůaŶůaƌ ŝƐe dƺƔƺŬ PaCO2 ile arteriyel 
ǀaǌŽŬŽŶƐƚƌŝŬƐŝǇŽŶa ƐebeƉ ŽůƵŶaƌaŬ beǇŝŶe ŐŝdeŶ ŬaŶ aŬŦŵŦŶ 
dƺƔŵe ǀe dŽůaǇŦƐŦǇůa ŝŶƚƌaƐeƌebƌaů baƐŦŶçƚa aǌaůŵa 
ŽůabŝůeceŒŝŶŝ ŝddŝa eƚŵeŬƚedŝƌůeƌ͘ BƵŶdaŶ dŽůaǇŦ ǇƂŶƚeŵŝŶ 
Ɛadece ŝŶƚƌaŬƌaŶŝǇaů baƐŦŶç aƌƚŦƔŦ eŒŝůŝŵŝ ŽůaŶ ŚaƐƚaůaƌ ŝçŝŶ 
daŚa ƵǇŐƵŶ ŽůabŝůeceŒŝŶŝ ƐaǀƵŶŵaŬƚadŦƌůaƌ ;Ϯϭ͕ϮϮ͕ϮϯͿ͘  

 
Alfa-Sƚaƚ ŵŦ ƉH-Sƚaƚ ŵŦ͍ 

Literatürde bu iki ǇƂŶƚeŵiŶ ŬaƌƔŦůaƔƚŦƌŦůdŦğŦ 
dƺƔƺŶƺůdƺğƺŶdeŶ daha aǌ ƐaǇŦda çaůŦƔŵa ŵeǀcƵƚƚƵƌ ǀe faƌŬůŦ 
ƐŽŶƵçůaƌ gƂǌůeŶŵiƔƚiƌ͘ PƌieƐƚůeǇ ǀe aƌŬ͘ ǀe Li ǀe aƌŬ͘ dŽŵƵǌůaƌ 
ƺǌeƌiŶde ǇaƉƚŦŬůaƌŦ iŬi aǇƌŦ haǇǀaŶ çaůŦƔŵaƐŦŶda deƌiŶ 
hipotermi uygulananlarda pH-Sƚaƚ ǇaŬůaƔŦŵŦŶŦŶ ŶƂƌolojik 
ƐŽŶůaŶŦŵ açŦƐŦŶdaŶ daha iǇi ŽůdƵğƵŶƵ gƂƐƚeƌŵiƔƚiƌ͘ AŶcaŬ 
hafif hipotermide Li ve ark. alfa-Sƚaƚ͛ŦŶ daha iǇi ŽůdƵğƵŶƵ 
beůiƌƚŵeŬƚediƌ ;Ϯϰ͕ϮϱͿ͘ İŶƐaŶ çaůŦƔŵaůaƌŦ geŶeůůiŬůe 
ŬaƌdiŽǀaƐŬƺůeƌ ceƌƌahi ƐŦƌaƐŦŶda ǀe ƐŽŶƌaƐŦŶda çŽcƵŬ ǀe 
eƌiƔŬiŶůeƌde hiƉŽƚeƌŵi ǇaƉŦůaŶ haƐƚaůaƌda ǇaƉŦůŵŦƔƚŦƌ͘ 
Literatürde pH-Sƚaƚ ǇaŬůaƔŦŵŦŶŦŶ daha iǇi ŽůdƵğƵ ǇƂŶƺŶde 
ƐŽŶƵçůaƌŦŶ ǇŽğƵŶůaƔƚŦğŦŶŦ gƂƌƐeŬ de Aůfa-Stat yönteminin 
daha iǇi ŽůdƵğƵŶƵ biůdiƌeŶ çaůŦƔŵaůaƌŦŶ aǌ ŽůdƵğƵŶƵ 
ƐƂǇůeŵeŬ ŵƺŵŬƺŶ değiůdiƌ ;Ϯϲ͕Ϯϳ͕ϮϴͿ͘ Biůdiğiŵiǌ ŬadaƌŦǇůa 
ǇƂŶƚeŵůeƌi ŬaƌƔŦůaƔƚŦƌaŶ biƌ ŵeƚa aŶaůiǌ bƵůƵŶŵaŵaŬůa 
biƌůiŬƚe AbdƵů Aǌiǌ ǀe aƌŬ͘ ŬŽŶƵ iůe iůgiůi ŽŶ aůƚŦ çaůŦƔŵaǇŦ 
iŶceůediŬůeƌiŶi ǀe bƵ çaůŦƔŵaůaƌa çŽcƵŬůaƌda ƉH-Stat 
ǇƂŶƚeŵiŶiŶ daha ƵǇgƵŶ Žůabiůeceği eƌiƔŬiŶůeƌde iƐe Aůfa-Stat 
ǇaŬůaƔŦŵŦ iůe daha iǇi ƐŽŶƵçůaƌ aůŦŶabiůeceği ǇŽƌƵŵƵŶƵ 
ǇaƉŵŦƔůaƌdŦƌ ;ϭϵͿ͘ 

KaƌdiǇaŬ aƌƌeƐƚ ƐŽŶƌaƐŦ haŶgi ƐƚƌaƚeũiŶiŶ daha iǇi ŽůacağŦŶŦ 
aƌaƔƚŦƌaŶ çaůŦƔŵaůaƌ daha da ŬŦƐŦƚůŦdŦƌ͘ VŽicƵ ǀe aƌŬ͘ Ǉiƌŵi biƌ 
ǀaŬaůŦŬ haƐƚaŶe dŦƔŦ ŬaƌdiǇaŬ aƌƌeƐƚ ǀaŬaƐŦŶda iŬi ǇƂŶƚeŵi 
ŬaƌƔŦůaƔƚŦƌdŦŬůaƌŦŶda Alfa-Sƚaƚ͛ŦŶ daha iǇi ŽůdƵğƵŶƵ 
gƂƐƚeƌŵiƔůeƌ ;ϮϵͿ͘ KŽŶƵ iůe iůgiůi beůŬi de eŶ ŬaƉƐaŵůŦ ǀe ǇaŬŦŶ 
ǌaŵaŶůŦ çaůŦƔŵaůaƌdaŶ biƌi ϮϬϭϴ ǇŦůŦŶda JaŬŬƵůaƌ ǀe aƌŬ͛͘ŦŶ 
ŬaƌdiǇaŬ aƌƌeƐƚ ƐŽŶƌaƐŦ ϯϲ Ɛaaƚ hiƉŽƚeƌŵi ƵǇgƵůaŶaŶ ϭϮϯ 
haƐƚa ƺǌeƌiŶde ǇaƉŵŦƔ ŽůdƵŬůaƌŦ çaůŦƔŵadŦƌ͘ İki yöntemi, yani 

dƺƔƺŬ CO2 ve yüksek CO2 ǇaŬůaƔŦŵŦŶŦ ŬaƌƔŦůaƔƚŦƌdŦŬůaƌŦ 
ƌaŶdŽŵiǌe ŬŽŶƚƌŽůůƺ çaůŦƔŵada ŶƂƌŽŶ ƐƉeƐifiŬ eŶŽůaǌ 
değeƌůeƌi ǀe ŶƂƌŽůŽũiŬ iǇi ƐŽŶůaŶŦŵ ŬaƌƔŦůaƔƚŦƌŵŦƔůaƌ͘ İŬi gƌƵƉ 
aƌaƐŦŶda beůiƌgiŶ biƌ faƌŬ gƂǌůeŵediŬůeƌiŶi biůdiƌŵiƔůeƌdiƌ 
(30).  
 

Sonuç 
͚HedefůeŶŵiƔ SŦcaŬůŦŬ YƂŶeƚiŵi͛ TƺƌŬiǇe͛deŬi ƐağůŦŬ 
sisteminde acil servislerin misyonu göz önünde 
bƵůƵŶdƵƌƵůdƵğƵŶda ƂŶƺŵƺǌdeŬi ǇŦůůaƌda Aciů TŦƉ 
HeŬiŵůeƌi͛ŶiŶ daha haŬiŵ ŽůŵaůaƌŦŶŦ geƌeŬƚiƌeceŬ biƌ ƚedaǀi 
ǇƂŶƚeŵi ŽůacaŬƚŦƌ͘ BƵ ƚedaǀiǇi ƵǇgƵůaƌŬeŶ Ɛeçilecek 
solunumsal tedavi yönetimi için literatürde halen bir fikir 
biƌůiği ŽůŵadŦğŦ gƂƌƺůŵeŬƚediƌ͘ AƌaƔƚŦƌŵa ƐŽŶƵçůaƌŦŶ ŽůdƵŬça 
değiƔŬeŶ ŽůdƵğƵ bƵ ŬŽŶƵ içiŶ haŶgi ƚedaǀi ǇƂŶƚeŵiŶi 
ŬƵůůaŶŵaŶŦŶ daha dŽğƌƵ ŽůacağŦ ƂŶeƌiƐiŶi ǇaƉŵaŬ ŵeǀcƵƚ 
ǀeƌiůeƌůe ŵƺŵŬƺŶ değiůdiƌ͘ Daha gƺçůƺ ŬaŶŦƚůaƌ ƐƵŶƵůaŶa 
Ŭadaƌ heŵeŶ heƌ ŬŽƔƵůda ŽůdƵğƵ gibi haƐƚa ƂǌeůiŶde Ŭaƌaƌ 
ǀeƌŵeŬ eŶ dŽğƌƵ Ɛƚƌaƚeũi ŽůacaŬƚŦƌ͘  
 
ÇŦŬaƌ ÇaƚŦƔŵaƐŦ͗ Yazarlar çŦŬaƌ çaƚŦƔŵaƐŦ biůdiƌŵeŵiƔƚiƌ͘ 

 
FŝŶaŶƐaů DĞƐƚĞŬ BĞǇaŶŦ͗ Yazarlar finansal destek 
biůdiƌŵeŵiƔƚiƌ͘ 
 
YaǌaƌůaƌŦŶ KaƚŬŦƐŦ͗ TCO͕ ůiƚeƌaƚƺƌ aƌaƔƚŦƌŵa͕ ŵaŬaůeŶiŶ 
ǇaǌŦůŵaƐŦ ǀe haǌŦƌůaŶŵaƐŦ; FSD,literature tarama, edisyon; 
EUA, ůiƚeƌaƚƵƌe ƚaƌaŵa͕ ǇaǌŦŵ diůi ŬŽŶƚƌŽůƺ 
 
Etik Beyan: Yaǌaƌůaƌůaƌ aƌaƔƚŦƌŵa ǀe ǇaǇŦŶ eƚiğiŶe ƵǇdƵŬůaƌŦŶŦ 
beyan ederler. 
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