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ABSTRACT

BACKGROUND: Spinal cord injuries result in critical pecuniary andior non-pecuniary losses due to the developing neurological

problems. The objective of this study was to evabhuate spinal injuries in terms of clinical severity and prognosis. Spinal injuries lead to
. the high races of . V P

in our country.
METHODS: Following the approval of the Faculty Ethies Commiteee, this recrospective study was conducted on 91 patients aged 218
(59 male, 32 female) with epinal trauma whe were admitzed to the Emergency Diepartment of Ondokuz Mayis University over three
years. The patients were assessed in terms of demographice, elinical severity, developing complications, and mortality

RESULTS: Forty-three patients had complete injuries, while 48 had incomplete injuries. Forty-six patients suffered spinal injuries due
o fall from height. 35 patients due to traffic sccidents, and 10 patients due to. 1 i in
51 patients, while no complication occurred in 39 patients. We determined that 19 of 92 patients involved in this study died, while 72
‘were discharged from the hospital.

COoNCL injuries generally in unfavorable clinical results. Therefore, an appropriate approach (early diagno-
sic and true treatment) in emergency services has great significance

Key words: Clinical severtty, complcation, prognosss, spinal trauma.

INTRODUCTION reported to oceur st rate of 20-40/1.000.000 P is reported
that spinal cord injuries cecur more frequently in young per-
A spinal cord injury is one of the uncommon Emargency De-  sons, with a male/femal £ 411, and that th

partment admissions. Studies on the frequency of spinal cord  mon cause of spinal cord
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Kimler Yazar Olabilir?

Yazarlik Olcutleri

Kavram ve tasarima veya verilerin toplanmasina veya
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» Cevap: Tartisma = Discussion
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Abstract

The main purpose of this study was to assess the role of S|00B protein, neuron-specific enolase (NSE), and glial
fibrillary acidic protein (GFAP) in the evaluation of hypoxic brain injury in acute carbon monoxide (CO)-
poisoned patients. This cross-sectional study was conducted among the patients with acute CO poisoning who
referred to the emergency department in a | -year period. Serum levels of S |00B protein, NSE, and GFAP were
determined on admission. A total of 55 CO-poisoned patients (mean age + standard deviation, 45 + 20.3
years; 60% women) were included in the study. The control group consisted of 25 healthy adults. The patients
were divided into two groups according to whether they were conscious or unconscious. The serum levels of
SI100B, NSE, and GFAP were higher in patients than that in the control group. There was no significant differ-
ence between unconscious and conscious patients with respect to these markers. There was a statistically sig-
nificant difference between the conscious and unconscious patients and the control group in terms of S100B
and NSE levels. There was also a statistically significant difference between the unconscious patients and the
control group in terms of GFAP levels. Increased serum S100B, NSE, and GFAP levels are associated with acute
CO poisoning. These biomarkers can be useful in assessing the clinical status of patients with CO poisoning.

Keywords
S100B protein, neuron-specific enolase, glial fibrillary acidic protein, carbon monoxide poisoning, hypoxic brain
injury
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Introduction

Carbon monoxide (CO) poisoning is the cause of
more than one half of the fatal poisonings in the
world.'? In severe CO poisoning, cardiovascular and
central nervous system (CNS) findings become pro-
minent. Neuropsychiatric symptoms may be seen
in approximately 67% of the patients.” Brain injury
(BI) occurs at varying degrees depending on the
severity of the clinical picture. In patients with CO
poisoning, the diagnosis and prognosis is still contro-
versial. In the literature, the use of BI markers in poi-
soning has been investigated in several studies.'™
In different studies, markers such as S100B, neuron-
specific enolase (NSE), and glial fibrillary acidic pro-
tein (GF AP) have been used to determine the prognosis
after BI.'™* S100B is mainly found in astroglia, bone

marrow, adipose tissue, and skeletal muscle; it can
be determined immediately after injury, and its half-
life ranges from 30 min to 2 h.> NSE is found in neu-
ron cytoplasm, erythrocytes, and blood platelets and
can be detected within 6 h of poisoning and had a
half-life of about 24 h. GFAP is an intermediate fila-
ment of skeleton astroglia and its level in body fluids

is the key tool in detecting astrogliosis.” Although the
role of asrogliosis in CNS injury is controversial,
GFAP increases afier reactive astrogliosis.’
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In their study, Yardan et al.' demonstrated incr-
eased serum S100B and NSE levels in CO poisoning,

and this increase is associated with the loss of con-
ciousness. In addition, they indicated that serum
S100B and NSE levels may be useful markers in clin-
wcal stams assessment of CO pﬂlmnmg.' In another

study, it was reported that serum S100B levels parallel
the severity of cerebral response to CO poisoning and

can be used as an early useful biochemical marker in
deciding whether to apply hyperbaric oxygen therapy
(HBOT).” In an experimental stady, it was reported
that GFAP level, an astrocytic marker, increases after
prenatal exposure to CO and this 5 associated with
SeVEre 'm:n:-'.'n:il':n.r.3 However, in the literature, there 1s
no study mvestigating the serum levels of GFAP i
patients with acute CO poisoning.
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In the diagnosis of CO poisoning, the carboxyhe-
moglobin (COHb) levels and anamnesis are measure, !
The measurement of COHb levels which is helpful i

the diagnosis is insufficient to determine the clinical
features and prognosis."” Thus, new biochemical
markers are needed to predict clinical symptoms and
severity and prognosis.” For this purpose, the present
study evaluated the possible use of biomarkers 51008
protein, NSE, and GFAP known to be in the brain m

patients with acute CO poisoning. The main purpose
of this study was to assess the role of S100B protein,

NSE, and GFAP in the evaluation of hypoxic Bl m
acute CO-poisoned patients.
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Methods

Study design and setting

Fifty-five patients with acute CO poisoning who were
referred to the emergency department ( EDV of Ondio-
kuz Mayis University, Facuhy of Medicine, were
examined prospectively . After obtaining ap proval from
local ethics committes, this prospective clinical stody
was conducted betareen Movember 2011 and Mowvem-
ber 201 2. Written informed consent was obtained from
patients who were conscious and relatives of patients
who were unconscious.

Patients

Driagnosis of OO poisoning was established via medical
history ., clinical findings, and levels of COHb exceeding
3% (10% in smokers). Patients with a previous history

Statistical analysis

Blood samples and measurements

The bloods samples were collected in test tbes.
Whole blood was allowed to clot at room temperature
for 30 min. The samples were then centrifuged at
3000g for 10 min at 4°C. Following cenfrifugation,
the serum was removed and transferred into a clean
tube. All samples were stored at —80°C until analysis.
We stored the samples at 2-8°C for 24 h before work-
ing and helped them thaw automatically.

Human 5100B was studied in accordance with the
directions of the mamifacrer (Cat Mo, RDI19209-
0100R; BioVendor-Laboratorni medicina as.. Brmo,
Czech Republic). The principle ofthe test is a sandwich
enzyme immunoassay. The results were expressed as
pe/ml. NSE levels were studied in accordance with the

Statistical analyses were performed using SPSS
(version 21.0; S8PSS, Chicago). For data analysis,
the chi-square and Mann-Whitney L/ tests were used.
The discrete variables were expressed as numbers and
percentages and descripive values as medians and
interquartile ranges for variables with nonnormal distri-
bution. A p value of <0.05 was considered statistical by

significant.

21



Bilimsel Makale Yazimi

Sonuclar

» En merak uyandiran bolumdur

» Bir onceki bolum ile uyumlu ve net olmalidir

> Olglilen saptanan bulgular

> |statistiksel karsilastirma bulgulari

» En onemli bilgiler verilmeli; ayrinti tablo
sunulmahdir

» Yorum yapillmaz

ve sekiller

e



Results

Fifty-five patients were mcluded m the smdy.
Thirty-three (60%) were female and the mean age

Stove was the major cause of poisoning (n = 43,
78.2%). Refermls to the hospitals ocowrred in winter
between 22:00 and 100 h. In our study, in summer,
there wene no hospital refemals dee to CO poisoning
Although 31 (56.47) patients exhibited loss of con-
scionsness at different levels, only 5 (9.17%) had loss
of consciousness on admission. Meumlogical (M) symp-
toms other than loss ol consciousness are headache, die-
siness, weakness, amnd confusion. The most cormrmwm
symploms in patients were syncope (52.7%), nausea
(47.27%), dizziness (4367%), and headache (41.8%).
When the patients were analyveed with respect to the
types of symploms, concomi tant newmlogic and gastro-
intestinal symptoms (W 4 (G) were the most commeomn
(30.9%), ollowed by isolated N symptoms (27.3%;
Table 2).

In all, 12 (21.8%) patients had increased troponin
levels due to myocardial damage. All of the patients
with myocardial injury underwent echocardiopraphy
(ECHO). Of the patients with myocandial damage,
only mme underwent coronary angiography with stent
implantation. Except for one stenl4mplanied patient,
ECHO findings of all patients were within nommal
limits. In the follow-up, decreases in the cardiac mar-
kers of these patients were observed. The great major-
ity of patients (n = 37, 67.3%) were discharged from
the hospital after follow-up in ED. Of the 16 (29.17)
patients with cardiopulmonary arrest, 2 (3.67%) died in
the ED.

When the patients were compared for serum
S100B, N5E, and GF AP levels and duration of expo-
sure, it was observed that serum S100B and NSE
levels were higher in the 3- o 6-h exposure group,
whereas GFAP levels were higher in the 6- to 12-h
exposure group. Intergroup comparisons were not sta-
tistically significant (p = 0.05).

The duration of loss of consciousness was found to
be longer in groups with high S100B and NSE levels,
but there was no relation in the GFAP group. Inter-
group comparisons were slatistically  ins g hicant
(g = 0.05).

S100B, NSE, and GFAP levels were tested by the
Shapiro-Wilk test. These marker levels did not show
normal distribution (p < 0.001). As the data did not
follow a normal distribution, the rel ationship between
S100B, N5E, and GFAP levels were analysed by the
Spearman correlation. It vielded no significant corne-
lation between S 100B-N5E, S100B-GFAP, and N5E-
GFAP (the correlation coeflicients and p values were
r=0245 r = <0.007, and r = ~0.034 and p =
0.071, p = 0960, and p = 0.806, respectively. There
was no significant correlation between 5 1008, N5E,
and GFAP and CoHb levels. The correlation coeffi-
cients and p values were r= 0186, r = 0,007, and
r= <0201 and p = 0182, p = 0,958, and p = 0.149,

respectivel v
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Alodemir et al Iz
Table 3. Biochemical markers in the patient and conmel groups®

Patient (n = 55) Contrdl (n = 35) p
31008, pgimi B4.28 (20.67-1360.87) 6172 10.85-78.09) <0001
MSE, ngimi 16.51 (6.47-97.57) 986 (604-13561) =0.001
GFAP, ngimi 0.0%8 (0.01-053) 0071 (00 1-0.10) oIz

* All measurements are represented as median (min- mac).
M5E: neuron-specific enobse GFAP: glial fibrillry acidic protein

Table 4. Comparison of S100B, MSE, and GFAP levels in all sudy groups.®

Patients
Conscicus, (n = 24) Unconscious, (n = 31) Control, (n = 25)
51008, pgimi 842" (45.54-33167) B4 987 (2067 1360.87) &1.72 (1085—78.09)
M3E, ngiml 18.89" (6.73-B1126) 15.27 (64797 57) 9B (604 13.81)
GFAP, ngimi 0072 (0.01-052) 0,13 (0.0 1-0.43) 0071 (0.01-0.10)

"All measurements are represented as median (min—mras ).
MSE: neuron-specific enolbse GFAP: glial fibrillry acidic protein
Ep < 0.00] compared to control group.

“p< (] compared to contral group.

“p < 0000 compared ta contral group.

'j}ﬂ 0,001 eompared to contral group.

fp = 0.00] compared to contral group.

NSE (ngs/ml) S1008 (pg/mil)
- p=0.001 0001
- — )l —

8 el 0 w0 —_—

16 B

13 o

12 B

10 0

] &

L] L]

4 o

2 10

o+ 0

Uneenscieus Comlral Conscisus U i ntpel il iis

Figure L. Levek of neuron-specific enclase (M5E) between

unconscicus, consdous, and control groups. scious, and control groups.

Figure L Levek of 3100B between unconscious, con-
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Discussion

Determination of serum COHb levels may be helplul
m establishing a diagnosis m patients with suspected
0 poisoning. However, COHb levels and the clim cal
findings may not be correlated. In addition, certan
COHb levels do not supgest symploms or climcal
outcomes.” CO poisoning may result in inflammation
of the brain parenchyma.” The lack of correlation
between COHb lewvels and chinical findings suggest
hypoxia-independent inflammation. ™" Therefore, even
m the absence of cerebmal hypoxia, CO-associated
mflammation may be damagmg. Low or moderate
COHb levels trigger multiple biochemical cascades
that may result in brain damage and morbadity. There-
fore, in CO polsoning, new biochemical markers are
needed in the determinabon of chmeal seventy and
Prognoss,

Myocardial imjury is one of the well-known major
complications of CO poisoning. This may result from
COHb-associated hypoxia or direct damags o myo-
cardial cellular respiration and coromary areries. '
In the hterature, there are stuwdies on ECG changes,
myocardial dvsfunction, and m#m.ardlal infarction
occurring due to CO poisoning.™"" In their study,
Cha et al.’” reported that 50 20%) out of 250 patients
with CO powsoning developed myocardial 1m ury associ-
ated with poor prognosis. Cakir et al” reported an
increased candiac biomardeer results jn 4 (13.3%) and
sinus tachycardia in 8 (26.7%%) patients of their study
contents. In our study, we detected elevated troponin-1
levels in 12 patients (21.8%), sinus tachycardia in 13
patients (23.6%%), ischemic ECG changes in 12 patients
(21.8%%), and arrhythmia in 6 patients {10.9%).

In different stwdies, the associabon between
S100B, WNSE, and GFAP levels and prognosis was
mvestigated m patients who developed brain dama e
due to different factors.” " SI00B is a calcium-
binding protein produced by astroglia in the brain and
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In this study, all the patients except for 2—who
were brought to the ED with cardiopulmonary arrest
and died despite cardiopulmonary resuscitation
were discharged from the hospital with complete neu-
rological recovery. In these 2 patients who died, the
S100B and NSE levels were significantly higher than
those in other patients. However, no correlation was
detected between these 2 patients and the patients
who were discharged with full neurological recovery
with respect to GFAP levels. When the results of our
study were evaluated in terms of loss of consciousness
in CO-poisoned patients, although S100B and GFAP
were higher in patients with loss of consciousness,
there was no significant correlation between NSE and
loss of consciousness. In their experimental study,
Brvar et al.*® reported that S100B is more valuable
than the level of consciousness in assessing mortality.

The most important limitation of our study is the

small number of patients with CO poisoning. Prospec-
tive and controlled studies involving more patients

with CO poisoning and evaluation of the presence
of late neurological sequelae are needed.
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Increased serum SI00B, NSE, and GFAP levels are
associated with CO poisoning. In CO poisoning,
increased serum S100B and NSE levels may be asso-
ciated with mortality. However, n CO-poisoned
patients with loss of consciousness, serum S100B and
GFAP levels also increase. Serum S100B, NSE, and
GFAP levels can be employed as useful markers for
predicting clinical sevenity, hypoxic brain damage,
and mortality in patients with CO poisoning. Studying
markers with blood samples obtained at the optimal
time will contribute to the reliability of the results.
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Table |. Characteristics of the patients (n = 55).

Age, year 45.6 + 203
Female sex, n (%) 33 (e0)
Season, n (%)

Spring 14 (25.5)

Autumn 5(9.1)

Winter 36 (65.5)
Source of CO, n (%)

Stove 43 (78.2)

Vvarer heater 5(9.1)

Barbecue 4 (7.3)

Exhaust 2 (3.8)

Fire 1 (1.8)
Admission type

Outpatient 11 (20)

Referral from a hospital 44 (80)
Exposure peried, n (%)

0-1 h 11 (20)

=>1-3 hour 11 (20)

>3-6 h 17 (30.9)

>6—12 h 16 (29.1)
Clinical outcome

Survived 53 (96.4)

Died 2 (3.6)
Hospitalization service

Emergency observation room 51 (96.2)

cu 2 (3.8)

C O carbon monoxide; ICL): intensive unit care.

Results

Fifty-five patients were included in the study.
Thirty-three (60%) were female and the mean age

was 45.6 + 20.3 (range, 19-92) years. All cases
involved accidental poisoning. The mean initial
COHb level was 19.74 + 13.64%. The control group
consisted of 25 healthy volunteers (16 female and
9 male). Demographic characteristics of the patients
are shown in Table 1.

Stove was the major cause of poisoning (n = 43,
78.2%). Referrals to the hospitals occurred in winter
between 22:00 and 10:00 h. In our study, in summer,
there were no hospital referrals due to CO poisoning.
Although 31 (56.4%) patients exhibited loss of con-
sciousness at different levels, only 5 (9.1%) had loss
of consciousness on admission. Neurological (N) symp-
toms other than loss of consciousness are headache, diz-
ziness, weakness, and confusion. The most common
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MES

INTIHAL DEDIKODUSU ETRAFINDA

Aksam gazetesinde nesr olunan bir fikra, biitiin
fikir ve sanat adamlarimizi zan ve siiphe altinda birakti.
Necmettin Sadik Beyin kaleminden ¢ikan bu satirlarin
hiilasasi su idi:

“Bir Macar gazetesi, bir Tiirk romancisinin eserini
terciime ve tefrikaya baglamig. Rakibi gazete de bu
orijinal Tiirk romaninin Fransizca ashni bulmus. $imdi
bu iki eser, ayr ayn gazetelerde ¢ikiyormus...”

Aksam gazetesi ilave ediyordu:

“Bir ay Avrupa postast gecikecek olsa,
gazetelerimizde, roman, hikdye namma bir satir
bulamayiz.”

Birkag giin sonra, yine aksam siitunlarinda, Resat
Nuri Bey’in bir mektubunu okuduk ve o zaman anladik
ki, Macarcaya terciime edilen roman, Resat Nuri Bey’in
“Damga’s1dir.

Damga miiellifi, cevabinda, bunu bir iftira telakki
ediyor. Ve miifteriyi de, miiddeasini ispata ¢agiriyordu.
Ahmet Hagim Bey’in tabirince, golgede konusan
miifteri, heniiz aydinliga gikmamistir. Ancak bu hadise
etrafinda kalemler heyecana geldi ve Ahmet Hagim,
Aka Giindiiz, Orhan Seyfi Bey’ler fikirlerini sGylediler.

Mesale, bu sanat dedikodusu etrafinda, memleketin
meshur ediplerine miiracaatla fikirlerini sordu.
Aldigimiz cevaplari sira ile nesrediyoruz:

PEYAMI SAFA BEY NE DIiYOR?

-intihal ithamini ne bir kisiye tevcih, ne de umuma
tesmil etmek dogru degildir. Meshur imzalar arasinda
buna tenezziil edenler bulundugu muhakkaktir ve
inkarlarini giiphe ile kargilamak mecburiyetindeyiz.
Bence bildigim Tiirk¢e intihallerin iki miicrim tarafi
vardir: Evvela, bir garp eserine tesdhup etmek, ikincisi
de garbin edebi kiymeti haiz yiiksek eserlerini ahaliye
okutmak igin-anlagilmasi g¢etin bir zihni cehde
miitevakkif aksami atarak —bayagilastirmaktir. Giizel
bir mantoyu hirkaya ¢eviren mahalle terzileri daha
afiftirler, giinkii onlarin higbir yiiksek zanaat iddialart
yoktur ve tozlu camekénlarmin arkasinda islerinin
iistiine iki kat

egilerek mitevazi  gahgirlar;  bizim  intihalci
mubharrirlerin edebiyatta en ali salahiyet kiirsiistinden
haykirmalari tahammiilfersadir. ‘Angeli” ‘Nezihe’
‘Palas de la Concourt’u “Bayezid meydani” yapmak
edebiyat degildir. Bundan Fransiz miiellifinin de,
zavalli Angelin de Paris beldesinin de haberi olmuyor.
Fakat bizim miinekkitler, milli roman kahramanlarinin
niifus tezkirelerine iyi bakmali ve mahirane siliklerle
kazmtilar  altinda  gizlenen  yabanci isimleri
bulmahdirlar.

KOPRULUZADE FUAT BEY NE DIiYOR?

Ben adaptasyonun aleyhindeyim. Isimleri
degistirilerek giiya milli hayata uydurulan Frenk
bozmasi eserlere adapte unvam veriliyor. Bu nevi
eserler bizde bilhassa temasa edebiyatinin hemen
hemen yiizde doksanini teskil ediyor. Bu vaziyet devam
ettikge, bizde cidden orijinal ve milli yani sanat
noktasindan kiymetli bir temasa edebiyati tesis
etmesine imkén yoktur.

Avrupa edebiyati ile temasimizi muhafaza etmek,
cihan edebiyatinin yeni cereyanlarim takip etmek bir
zarurettir. Buna imkan olmazsa sanatkarlanimiz, gayet
tabi olarak, ¢ok miigkiil bir vaziyette kalirlar.

ERCUMENT EKREM BEY NE DiYOR?

intihal... Stiphesiz ki ayip, mezmum bir seydir.
“Sirkat-i siir edene kat-1 zeban lazimdir!” demeye kadar
varmayacagim. Fakat herhalde bazi muharrirlerimizin
tenezziil ettikleri bu mevzuyu ve hatta metin
sinklamalarina edebiyatimizin selamet ve istikbali
namina bir nihayet vermezsek, bu saibenin bir giin
biitiin nesl-i hazir ediblerini toptan tohmet altinda
birakmasi ve kurunun yaninda yasin da yanmasi
muhakkaktir.

Harb-i Umimi’den ¢ikis, mevzu bulmak
hususunda aciz kalan yorgun dimaglarin alistiklar bu
kolay usul o vakitler igin belki mézur goriilebilirdi.
Simdi kafalarimizda hayirli aksii'l ameller *viicuda
getirecek ufacik bir gayretle bu sakim-i itiyattan pekala
kurtulabiliriz ve kurtulmayiz...




Tesekkur

Dog¢.Dr. Hizir Ufuk AKDEMIR’e

makalelerinin kullanimi dolayisiyla tesekktr ediyorum.
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