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ISPARTA'DA INME EPIDEMIYOLOJISI (1991-1995)*
Galip AKHAN, Hasan Rifat KOYUNCUOGLU, Nezihi EREN, Riiya ALTAN, Suayip CIRAK

Siileyman Demirel Universitesi Tip Fakiiltesi Néroloji Anabilim Dali,
Isparta Devlet Hastanesi Noroloji Klinigi, Isparta

OZET

Isparta lli'nde Tip Fakiiltesi, Devlet Hastanesi ve Sigorta Hastanesi'ne 1991-1995 yillarinda bagvuran ve inme tanus: alan
hastalar gahymaya alindi. Bu yillar igerisinde 1579 hasta inme inme tarus: almigti. Bunlardan 785'i kadin, 794 erkekdi.
Inme insidans: yiizbinde 137.6 , kadinlarda 1504, erkeklerde 126.9 olarak bulundu. Yaglara gore yiizbinde insidans
dagihimi 40 yas ve altinda 5.81, 40-44 yas 40.21, 45-49 yas 161.5, 50-54 yas 118.7, 55-59 yag 158.8, 60-64 yag 314.7, 65-69 yas
671.9, 70-74 yag 991.3, 75 yas lizeri 830.2 olarak bulundu. Kig aylarinda insidansta artma saptandi.

Anahtar sézciikler: Inme, epidemiyoloji, insidans.

THE EPIDEMIOLOGY OF STROKE IN ISPARTA: (1991-1995)

In this study we reviewed patients who applied to medical faculty, state hospital, and insurance hospital from 1991 to
1995 in Isparta. In this years 1579 patients has been diagnosed as stroke. 785 of this patients were women, and remaining
794 patients were men. incidence of stroke has been found that 137,6 per one hundred thousand women and 126,9 per
one hundred thousand men. Incidence ( per one hundred thousand) distribution for age groups have found that 5.81 for
40 years old and the lower part, 40.21 for 40-44 age group, 161.5 for 45-49 age group, 118.7 for 50-54 age group, 158.8 for
55-59 age group, 314.7 for 60-64 age group, 671.9 for 65-69 age group, 991.3 for 70-74 age group, and 830.2 for 75 years old

and above. It has determined that stroke incidence increased in winter months.

Key words: Stroke, epidemiology, incidence.

GIRIS

Diinya Saglik Orgiitii (WHO) inmeyi "vaskiiler
neden diginda agik bir nedenin olmadifi, fokal
(veya global) serebral fonksiyon bozukluguna
iligkin 24 saat ya da daha wuzun sireli
semptomlarla giden, hizli gelisen klinik belirtiler”
seklinde tarumlar. Epidemiyolojik ¢alismalar
cografi, kiiltiirel ve irksal faktérlerin inme
gelismesi {izerine etkilerini belirlemede 6nemlidir.
Bu calismamizda Isparta'da inmenin
epidemiyolojik 6zelliklerini belirlemeyi amagladik.

Isparta Tiirkiye'nin glineybatisinda Goller
Bolgesi'nde bir il merkezi ve onemli bir gehirdir.
Niifusu 230 000'dir. Irk ve sosyokiiltiirel diizey

oniinden homojendir. Sehir Akdeniz ve
canadolu (kara) ikliminin etkisi altindadir.
1991-1993 yillan arasinda Isparta Devlet ve SSK
Hastaneleri'nde birer nérolog bulunmaktayds.
SDU Tip Fakiiltesinin agilmasiyla bu say1 iige
cikmugtir,

Bu galisma daha 6nce 1991-1993 yillan igin
yapilmus olan ¢alismanin 1995 yilna kadar
genisletilmesiyle olusmustur.

YONTEM

Galisma  retrospektif olarak  yapilmustr.
calismaya 1991-1995 yillarinda Isparta’da Devlet
Hastanesi, SSK Hastanesi ve SDU Tip Fakiiltesi
Hastanesinde ndroloji ve norogirirji uzmanlan

tarafindan serebrovaskiiler hastalik (SVH) tamst ile
izlenen olgular alinmigtir. Subaraknoidal kanamali
olgular cahgmaya dahil edilmis, subdural ve
epidural kanamalar diglanmigtir. Yine inmenin
gelistigi donemde Isparta'’da ikamet etmeyenler
caligmaya ahnmamugtir. Hastalar yag ve cinsiyet
yoniinden gruplandirildi. Baz1 olgularda inmenin
tipi Bilgisayarlh Beyin Tomografisi (BBT) ile
belirlenmigti. Hastaneler ve Isparta Niifus
Miidiirliigiinden 6lim bilgileri alindi. 1991-1993
yilan igin giinliik meteorolojik parametreler (en
yiiksek 1s1, giinliik 151 farky, giineglilik siiresi ve
etkinligi ~ve hava basinca)  Meteoroloji
Miidiirliigiinden alindi giinliik inme sayisi ile bu
verilerin iligkisi incelendi.

Bes yil icin her aydaki inme gegiren hasta sayisi
kargilaghirildi ve mevsimsel degisim c2 testiyle
degerlendirildi.

SONUCLAR

Toplam hasta sayis: 785'i kadin, 794'i erkek
olmak tiizere toplam 1579; erkeklerin kadinlara
oramu 1,01 idi. Yag gruplarina gore inme insidansi
sekil 1'de gosterildi. Yagla birlikte artigin hem
erkek hem de kadimnlarda ozellikle 60-64 yas
grubunda belirginlestigi goriilmektedir.

Hastaneye yatinlan inme insidensi % 0,176
olarak  bulundu. Veriler bolgelere gore
incelendiginde en yiiksek insidans Siitgiiler'de (%
0,68) ve en diigik Gonen'de (% 0,14) bulundu

*32. Ulusal Néroloji Kongresinde sunulmugtur.

Yazisma Adresi: Dr. Galip Akhan Siileyman Demirel Universitesi Tip Fakiiltesi Noroloji Anabilim Daly, Isparta

Gelis Tarih: 07.08.1997
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(Tablo-1).  Sarkikaraagag¢ ve Yenisarbademli
ilgelerinden ¢ok az hasta oldugu goriildii. Bunun
nedeninin merkezden ¢ok uzakta olmalar ve
ilcelerdeki hastalarin daha yakindaki komsu
sehirlere gitmeyi tercih etmeleri olabilecesi
distintldi..

Tablo I: Isparta’nin llgelerinde Yillik Inme Insidensi (%)

Merkez 0.38 Egirdir 0.41
Senirkent 0.32 Atabey 0.21
Yalvag 0.40 Kegiborlu 0.58
Uluborlu 0.30 Siitgiiler 0.68
Gelendost 0.56 Gonen 0.14

1579 inmeli hastanin 953'tinde (%60,35) tamu
BBT ile dogrulanmigti. 1991-1993 yillarinda 1196
inmeli ~ hastamin ~ 594'tine  (%49,66) BBT
uygulanmigken 1994-1995 yillarinda 383 inmeli
hastanin 359'una (%93,73) BBT uygulanmist.

1991-1995  yillarinda BBT ile tamsi
dogrulananlardan 4111 (%43,12) intraserebral
kanama, 485'1 (% 50,89) tromboembolik infarkt ve
57's1 (%>5,98) subaraknoidal kanama olgulariyd.

Inmenin mevsimsel degisimi incelendiginde
insidansin ki aylarinda daha yiiksek oldugu
gorildi (sekil 2). Ancak fark istatistik olarak
anlamli degildi.
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Sekil 1: Inmelerin yas gruplarina gére dagilimi (1990-1995)
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OCAK NISAN TEMMUZ EKIM

Sekil II: Inmelerin Aylara Gére Dagilimu (1991-1995)

Hastalarin 3444 (%21,78) hastanede yatmakta
iken (ilk bir ay icerisinde) dlmiistii. Ancak Niifus
Mudtrligtindeki ~ olim  belgeleri  yetersiz
oldugundan  hastaneden taburcu edildikten
sonraki 6liim orani hesaplanamadi.
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TARTISMA

WHO, inme insidensi konusundaki galismalarda
¢aligmanin prospektif olmasini, 5 yillik bir dénemi
icermesini ve standart tam kriterleri kullanilmasini
tavsiye etmektedir. Ayrica inme tams:1 BBT veya
nekropsi ile dogrulanmali ve inmenin tiim tipleri
igin oranlar verilmelidir. Bizim galismamiz 5 yillik
bir donemi igermesi digindaki kriterleri tam olarak
karsilamaz. Ornegin BBT incelemesi
yaptirllamanus olgular var.

Genel niifus igin inme insidans: bildirileri
Avrupa'da % 0,1-0,2(1,2) , gin'de %0,179-0,95 (3,4) ,
Danimarka'da % 0,2 (5) , Polonya'da % 0,198 (6) ve
Italya'da % 022 (7) seklindedir (Tablo-2). Bu
calismada ise Biz Isparta'da inme insidansii %
0,176 bulduk. Bu say1 yalmizca nérologlar ve beyin
cerrahlan tarafindan hastaneye yatirillan olgulan
icermektedir. Hastaneye yetistirilemeyen ve evde
izlenen hastalar ¢alismaya dahil edilememistir.

Tablo 2: Cahgmalarda Yas gruplarina gore yillk inme
insidensleri (%)

CALISMA <45 4554 5564 6574 75-84 575 S84
Isparta 012 017 036 087 0.83
Oxfordshire(8 0.06 031 0.68 143 OV* 052
Umbria, Italy(7) 028 0M 146 OV 203
Sodernham, Isveg(9) 022 089 19% OV 307 OV
Rochester, ABD, 1977(10) 0.17 051 096 OV 1.03
Shibata, Japan, 1977(11 036 089 OV 0179
Tilburg, Netherlands, 1979(12) 020 069 OV 161 OV
Espoo-Kaunianen, 1972(13) 0.24 065 OV 135
Auckland, Yenizelanda, 1981(14) 0.20 0.49 152 0OV 242
50-59 60-69 >69
Bingazi, Libya(15) 029 035 046

*OV : Oran verilmemis.

Inmenin tiplerine baktigimizda 1991-1993
yillarinda  intraserebral ~ kanamali  olgularin
oramnin_yiiksek (%50) oldugunu gérdiik. Oysa
1994-1995 yillarinda bu oran diismekte (%31,7).
1991-1993  wyillarinda  bu  oramin  genelde
rastlanandan yiiksek olmasi genel durumu daha
agir (genellikle komada olan) hastalarda BBT
cekiminin daha ¢ok tercih edilmesiyle ilgili
olabilir. 1994 yilindan sonra BBT tercihi oranimin

%49,66'dan  %93,73'e diismesiyle paralelligi, bu

olasihig1 desteklemektedir.

Inmede ilk ay iginde mortalite oram genel
nifusta %17-34 olarak bildirilmistir (12, 16).
Isparta‘da ise biz bu oram 1991-1995 yillar igin %
21,78 (1991-1993 icin %24, 1994-1995 icin %14)
bulduk. Tiim mortalite nedenleri arasinda inmenin
payr %10-12 olarak bildirilmistir (1,2,16). Oliim
belgelerinin  giivenilirligi hakkinda yukarda
belirttigimiz disiincemiz nedeniyle konu tizerinde
degerlendirme yapamadik.

Diger galismalarin sonuglariyla
karsilagtirildiginda inme insidansi bizim
calgmamizda geng yas gruplarinda daha yiiksek
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iken yash niifusda daha dusiikdii. Bu farkin iki
actklamas1 olabilir: 1) Yash niifus bizim
bolgemizde Avrupa iilkelerine gore daha dugiik
orandadir ve ¢ogunlukla yaghlar bagka nedenlerle
olmektedir. Bir bagka ifadeyle Bolgemizde
ortalama insan émrii Avrupa iilkelerindekine gore
digiktiir. 2)  Yagh  hastalar  hastaneye
getirilmemekte =~ veya  yetistirilememektedir.
Libya-Bingazi(15) ve  Isparta'daki  inme
insidenslerinin benzerligi dikkate deger bir
noktadur.

Inmenin mevsimsel degisimi konusundaki
cahgmalar insidansin kis aylarinda daha yiiksek
oldugunu gostermistir. Bu farki destekleyen iki
neden vardir: 1) Halkin bir kismu yaz mevsiminde
bir dénemde tatil nedeniyle sehir digindadir. Bu
nedenle kig aylarina gore niifus daha azdir. 2) Kan
viskozitesi ve kan basmna ki aylarinda daha
yliksektir(17,18,19,20). Bizde benzer o6zellikleri
gozledik ancak istatistik yonden anlamli diizeyde
degildi.

Galigmamizda 1991-1993 yillan igin glinlik
meteorolojik parametreler hasta sayis1 ile korele
bulunmadi. Bu bulgu He-Bi, Yaqub ve Douglas'in
bildirileriyle uyumluydu(21,22,23). Belirli inme
tipleriyle bazi meteorolojik parametreler arasinda
korelasyon oldugu bildirilmistir(24,25,26). Ornegin
primer intrakraniyal kanama ve giineslilik oram
arasinda boyle bir korelasyon bildirilmistir(21,22).
Olgulannmizin  tamaminda  inme tiplerini
belirleyemedigimizden bu konuda giivenilir bir
degerlendirme yapamadik.

Sonug olarak diyebiliriz ki bizim insidans ve
mevsimsel degisim sonuglarimiz genel siurlar
icerisindedir. BBT incelemesi hastalarin tamamina
yapilmadif icin inmenin tipleri konusunda tam
oranlar vermiyoruz. Inme sonrasi mortalite
oranlarimiz da o6lim belgelerinin yetersizligi
nedeniyle doyurucu bulunmadi.
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DENEYSEL SUBARAKNOID HEMORAJi MODELINDE NIMODIPIN VE NIKARDIPININ NORONAL
KORUYUCU ETKISININ KARSILASTIRMASI

H. Murat GOKSEL, Mustafa GURELIK, Siikrii AYKOL, Aysel ARICIOGLU

Cumhuriyet Universitesi Tip Fakiiltesi Hastanesi Norogiriirji Anabilim Dals, Sivas
Gazi Universitesi, Norogiriirji ve Biyoktimya Anabilim Dali, Ankara

OZET

Nimodipinin subaraknoid kanama sonrasi vazospazma bagh gelisen serebral iskemideki terapotik etkisi iyi
bilinmektedir. Bu etkinin tam mekanizmasi halen tartismalidir. Bu galigmanin amaci, nimodipinin olugturdugu néronal
protektif etkiyi ortaya koymak ve yeni bir kalsiyum kanal blokeri olan nikardipinle kargilagtirmaktir.Dért guinea pig
grubuna intrasisternal kan enjeksiyonu yapildi: 1) sham grubu 2) SAK grubu 3) SAK sonrasi nimodipin tedavi grubu 4)
SAK sonras1 nikardipin tedavi grubu. Serebral iskeminin bir parametresi olarak serebral doku lipid peroksidasyon
seviyeleri olgiildii. Her iki grupta da lipid peroksidasyonunda istatistik anlam olmayan bir diiglis gozlendi. Bulgular 1-4
dihidropridin kalsiyum kanal blokerlerinin serebral vazospazmda olas: bir gift etki mekanizmasiyla etkili oldugunu
gostermektedir.

Anahtar Sézciikler: Serebral Iskemi, Serebral Vazospazm, Subaraknoid Kanama, Kalsiyum Kanal Blokerleri, Lipid
Peroksidasyonu

THE COMPARISON OF THE NEURONAL PROTECTIVE EFFECTS OF NIMODIPINE AND
NICARDIPINE IN AN EXPERIMENTAL SUBARACHNOID HEMORRHAGE MODEL

Nimodipine has a well-known therapeutic effect on cerebral ischemia due to vasospasm after subarachnoid hemorrhage
(SAH). The exact mechanism of this effect is still controversial. The aim of this study is to determine the possible neuronal
protective effect of Nimodipine, and to compare Nimodipine with a newer Calcium-channel blocker, Nicardipine.
Intracisternal injection was performed in four guinea pig groups: 1) sham operation group 2) SAH group 3) Group with
Nimodipine after a short period of SAH 4) Group with Nicardipine treatment after SAH. Cerebral tissue lipid
peroxidation levels were measured as a parameter of cerebral ischemia. The results revealed a non-significant decrease in
lipid peroxidation in both of the groups. These data represent a possible dual action mechanism for 1-4 dihydropyridine
Ca-channel blockers in case of cerebral vasospasm.

Key Words: Subarachnoid hemorrhage, Cerebral Vasospasm, Cerebral lschemia, Lipid Peroxidation, Calcium-channel
Blockers

INTRODUCTION

Cerebral vasospasm is a serious complication of
aneurlsmal SAH. The mechanism of this entity is
not fully understood yet. Nearly all of the theories
accuse “something in the blood” as the causative
agent; except for the Svendgaard’s “neuronal
mechanism” concept (1, 2, 3, 4)

are another causative factors of neuronal injury
after aneurismal SAH (8, 10, 11, 17). Free
intraneuronal Ca++ was reported to have a trigger
effect for free O2 radical production at the same
time (8, 17).

A great number of different drugs and methods
have been suggested for the prophylaxis and

Despite the presence of different theories, the
results of the cerebral vasospasm does not change;
cerebral ischemia occurs and neuronal injury due
to hypoxia and lack of ATP follow it
Uncontrollable intraneuronal calcium ions (Ca++)
entrance is an important mechanism of neuronal
injury (5, 6, 7, 8). The excessive amounts of free
intraneuronal Ca++ cause loss of integrity and
function of intracellular organelles and neuronal
membranes (5, 8). Peroxidation of membrane
phospholipids is probably the most important
contributor of cellular membrane damage (5, 6, 7,
8, 9, 10, 11). Measurement of lipid peroxidation
products is a sensitive and reliable method for the
determination of neuronal ischemia (10, 11, 12, 13,
14, 15 ). Some authors suggest that, lipid
peroxidation products also cause cerebral
vasospasm (11, 14, 16). Free oxygen (O2) radicals

treatment of cerebral vasospasm in the last four
decades. 1-4 dihydropyridine Ca-channel blocker
Nimodipine has a unique position among these
alternatives. This drug inhibits the action of L-type
voltage operating Ca-channels (VOC) of both the
vascular smooth muscle and neuronal membranes
(18, 19). Cerebral vascular smooth muscle cells are
high sensitive to this drug (18). A high number of
1-4 dihydropyridine sensitive neuronal membrane
receptors were identified in different regions of
mammalian brain (20).

Nicardipine is a newer commercially available
member of this family. The membrane stabilizing
action of Nicardipine is stronger than Nimodipine
(21). Alps et al. showed that, the activity of
Nicardipine is superior than Nimodipine in a
cerebral ischemia model (22).

Yazigma Adresi: Dr. H.Murat GOKSEL Cumbhuriyet Universitesi Tip Fakiiltesi Hast. Norogiriirji Anabilim Dali SIVAS

TIf: 0-346-2261527-2152
Gelis Tarih: 4.7.1998
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Despite the proven clinical efficacy of both
drugs; mechanism of action is still controversial.
Ca-channel blockers do not relieve the
angiographic cerebral vasospasm (4, 23, 24, 25).
Recently, many studies suggest that the
Ca-channel blockers don’t improve the cerebral
blood flow significantly; thus the therapeutic
action may depend on neuronal protection against
ischemia (13, 23, 26, 27, 28, 29, 30, 31).

The aim of this study is, to determine the
mechanism of action of Nimodipine and
Nicardipine; and to compare the efficacy of these
drugs in an experimental SAH model.

MATERIAL AND METHOD

28 adult guinea pigs in both sexes were used in
this study. The body weights of the animals varied
between 310-830 gms. (mean: 504 gm). All animals
had been allowed to free access to food and water
during  the  experimental period.  The
environmental temperature and humidity were
kept constant for all animals.

Experimental Groups: Four experimental
groups, each including 7 animals have been
designed: Sham operation:The surgical procedure
was performed in this group; isotonic saline was
given intracisternally instead of blood and was
given intraperitoneally instead of test drug
according to the experimental protocol. SAH only:
Fresh autologous arterial blood was given
intracisternally in these animals. After a 60 minute
period of SAH; the animals were sacrificed and the
brains were removed. SAH + Nimodipine: SAH
procedure was performed in these animals. After a
30 minute of waiting period; 2 mg/kg Nimodipine
(Nimotop, Bayer AG) was given intraperitoneally.
The animals were sacrificed and the brains were
removed 30 minutes later. SAH + Nicardipine: The
same time regimen with the former group was
applied and 2 mg/kg Nicardipine ( Loxen, Sandoz)
was given intraperitoneally in this group.

SAH Procedure: All animals were anesthetised
with intraperitoneal injection of 100 mg/kg
Ketamine + 12 mg/kg Xylazine. The
atlanto-occipital membranes of animals were
cannulated and fresh autologous arterial blood
samples were taken by this route. A stainless steel,
26G rnicroneedle with 90° angled tip was inserted
into the cisterna magna; a few drop of
cerebro-spinal fluid drained and 0,25 ml. fresh
autologous arterial blood was given into the
cisterna. After the microneedle was removed, the
hole in the atlanto-occpital membrane was
occluded with a surgi-cell pack and the animal was
kept in 45° head-down position for 15 minutes. At
the end of the 1 hour SAH period, the animals
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were sacrificed and the brains were rapidly
removed and freezed in the fluid Nitrogene. These
samples were stored in a deep freeze in -70 °C until
the biochemical analysis.

Measurement of Lipid Peroxidation Products:
Analysis of the samples have been performed by
the Biochemistry Dept. staff, who hasn’t any
knowledge about the experimental groups. From
all removed brains, randomly selected right or left
brain hemispheres were divided. A brain tissue
sample from cerebral cortex, and another sample
from the hippocampal region were obtained from
the selected hemisphere. Tissue samples were
homogenized with 1.15 % KCL solution to make a
10 % homogenate. One-half milliliter of the
homogenate was pipetted into a 10 ml centrifuge
tube, and 3 ml 1 % H3PO4 and 1 ml of 0,6 % TBA
aqueous solution were added. The mixture was
heated for 45 min. in a boiling-water bath. After
cooling, 4 ml of n-butanol was added and mixed
vigorously. The butanol phase was separated by
centrifugation and the absorbances at 532 and 520
nm were measured. The difference was taken as
the MDA (Malondealdehyde) value. With this
method, the level of MDA, which is an
intermediate product of lipid peroxidation, was
determined in brain tissue samples; as nanomoles
in Per gm. of brain tissue (nmol/ gr. tissue) (32).

Statistical Analysis: Results were anallsed with
the methods of Analysis of Variance (ANOVA),
Kruskal-Wallis analysis and Mann-Whitney U test.

RESULTS

Fig. 1 shows the whole results in a graphic
design. The measured MDA values of cortical gray
matter tissue samples are showed in Table I. Both
Nimodipine and Nicardipine caused a decrease in
MDA values, but the difference between the SAH
and drug groups are not statistically significant
(p> 0.05). Table II shows the reduced ratios of
MDA values in drug groups. There isn't any
significant difference between the drug groups
either (p>0.05). Both drugs caused a decrease of
MDA values in hippocampal tissue samples (Table
). When the MDA values of SAH and drug
groups are compared, the difference is not
statistically significant (p>0.05). As seen in the
table IV, Nicardipine causes a more evident
decrease in MDA values; but the difference
between the groups is not significant either
(p>0.05). When the MDA values of cortical gray
matter and hippocampal region samples were
compared (Table V), we couldn’t determined any
significant difference between the SAH and
SAH+drug groups ( Mann-Whitney U test, p>
0.05).

»
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Figure 1: Average values of MDA after SAH in Cerebral Cortex

M cerebral cortex §
O hippocampus

and Hippocampus

nmoligr.tissue

Groups
Average values of MDA after SAH in Cerebral Cortex and Basal
Region

Table I: MDA Values of Tissue Samples of Cerebral Cortex
(SD:Standard deviation, p> 0.05)

Table IV: Decrease in MDA Values* (p> 0.05)

Group Nimodipine Nicardipine

Mean (%) 5.02 18.82

Subject no Sham SAH* SAH+Nm* SAH+Nc*

1 390 155 213 167
2 275 145 124 171
3 195 273 184 205
4 157 259 160 180
5 441 292 276 200
6 355 191 216 138
7 202 212 240 221

Mean+SD  287.8+109.2  218.1+58  201.8+50.6  183.1+25.3

Table II: Decrease of MDA in Groups* ( p> 0.05)

Group Nimodipine Nicardipine

Mean (%) 7.79 16.05

*: Tissue samples in cerebral cortex

Table I1I: MDA Values of Tissue Samples in Hippocampus (SD:
Standard deviation, p> 0.05)

Subjectno  Sham SAH* SAH+Nm* SAH+Nc*

1 382 213 179 188
2 389 235 297 170
3 164 346 181 174
4 168 297 256 217
5 337 275 191 205
6 171 148 196 218
7 228 160 291 186
Mean+SD 262.7+103.3 239.1£72.2 22724526 194+19.5

*: Tissue samples in hippocampus
P PP P

DISCUSSION

Before the discussion of results, the theoretical
base and a practical deficiency of the study must
be evaluated. The high MDA values of the sham
operation group need an explanation. According to
Marzatico et al, any injection into the cisterna
magna, causes a transient increase of lipid
peroxidation in the whole brain (33). Marzatico
also emphasized in another study that, an
accumulation of the lipid peroxidation products in
tissue homogenates occurs during the waiting
period of biochemical analysis in aerobic
conditions (13). This problem can be solved by
using the high performance liquid
chromatography for the measurement of lipid
peroxidation products (16). Unfortunately we did
not have this equipment.

This study has a difference from the majority of
other “experimental SAH"” studies; because of the
used phase of SAH. “Chronic vasospasm” model
has been widely accepted in these kinds of
experiments but we used the “acute” phase of SAH
in this study. There are two main sources of lipid
peroxidation in the “milieu” of brain after SAH: 1)
the ischemically injured neurons; 2) the
subarachnoid clot, the vessel walls and the white
blood cells and platelets in the subarachnoid space
(10, 11, 12, 13, 14, 15, 16). Sano, Sakaki and
Kanamura suggested in different studies that, lipid
peroxidation products in the CSF and cerebral
vessel walls begin to increase 5 days after SAH and
reach the peak level at the eight day of SAH (14).
As Wilkins and Delgado already had proved, there
is a biphasic pattern of cerebral vasospasm in
different species, including primates (4, 34). The
first phase of vasospasm occurs in the first 30
minutes of SAH (34). During this period, the size
of cerebral vesels and the global cerebral blood
flow show a 40 % decrease (34, 35). Thus we
assumed that, in the very early period of SAH, the
majority of lipid peroxidation products in the brain
tissue derived from the ischemically injured
neurons. If the neurons could be protected against
ischemia in this period of SAH, the lipid
peroxidation products would reduce in the brain
tissue. As seen in the results of this study, both
Nimodipine and Nicardipine decreased the level
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of MDA in all studied areas of animal’s brains. The
results were not statistically significant expect for
the comparison of sham operation group versus.
Nicardipine group (p<0.05). But this comparison
hasn’t any meaning related to the purpose of this
study, so it is excluded from the discussion.

Ca-channel blocker drugs could lower the MDA
values independent from the source, in our model.
According to our theoretical base, except the
contribution of experimental procedure, neuronal
ischemia caused the MDA accumulation in the
brain at the acute phase of SAH. Another evidence
of this ischemic event is the measurement of higher
(but unsignificant) MDA level in hippocampal
tissue samples. As known already, hippocampus is
the most sensitive region of mammalian brain to
hypoxia.

These results showed a neuronal protective
effect of Ca-channel blockers in the “acute” phase
of SAH. According to our findings, this effect is not
the “main street” of mechanism of action. Perhaps
the determination of more sensitive parameters of
the integrity of cellular and subcellular
membranes, such as Na-K ATPase, may be more
useful in this model (13, 33).

The second purpose of this study was to
compare the effectiveness of Nimodipine and
Nicardipine after SAH. We couldn’t find any
significant difference between the “neuronal
protective” effects of these drugs. However, we
think that, as seen in Table II and IV, the
consistency of our results emphasized a possible
superiority of Nicardipine than Nimodipine in
different brain areas. Alps and Whiting suggested
in different studies that, since Nicardipine is a very
lipophilic = compound, it reaches  high
concentrations in lipid bilayers (21, 22). This allows
a strong membrane stabilizing activity. Our results
seems to have been supported by this concept.

As a conclusion, it can be said that; Ca-channel
blockers at least have a “minor” neuronal
protective effect. Probably Nicardipine is a better
choice in the prophylaxis and treatment of SAH;
but this topic needs more investigation.
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BEYINICI KANAMALARDA EKG’de QT DISPERSIYONU
Atilla OGUZHANOGLU, Asuman KAFTAN, Tiilay KURT, Tiirker SAHINER, Oktay AKALIN

Pamukkale Universitesi Tip Fakiiltesi Noroloji ve Kardiyoloji Anabilim Dali, Denizli
OZET

Néro-goriintiileme yéntemleri ile karutlanmig olan beyinigi kanamali olgularda 1., 4. ve 7. giinlerde gekilen EKG lerde ve
kontrol grubunda gekilen EKGlerde dispersiyon 6zellikleri incelenmisgtir.

Literatiirle uyumlu olarak QT ve QT dispersiyon degerleri uzun bulunmustur. Ayrica literatiirde rastlanmayan bir bulgu
olarak kanama alan1 ve kanamanin lober yerlesimi ile QT dispersiyonu arasinda pozitif iliski bulunmustur. Bu olgularin
ventrikiiler ritim bozukluguna yatkinhi§1 vurgularurken ilgili literatiir degerlendirilmigtir.

Anahtar s6zciikler: Beyinici kanama, elektrokardiografi, dispersiyon.

Dispersion properties of ECGs in patients with intracerebral haemorrhage which were proved by neuroimaging, were
investigated.

QT and QT dispersion values were found longer which was in accord with current literature. In addition, a positive
correlation was found between hemorrhage area, lobar location of hematoma and QT dispersion. Relevant literature was
reviewed and it was emphasised that those patients were prone to have ventricular aritmia.

Key words: Intracerebral hemorrhage, electrocardiography, dispersion.

QT DISPERSION AT ECG IN INTRACEREBRAL HEMORRHAGES

Blood flow velocity parameters which have been calculated by transcranial Doppler at twenty-four patients (15 men, 9
women; mean age(SD, 57.1+13.8 years) with middle cerebral artery (MCA) infarction or transient ischaemic attack, were
compared according to their CT findings. Only at the late state, patients with large cerebral infarction showed
significantly lower maximum velocity (Vmax) and mean velocity (Vmean) values at the lesion side (respectively, p<0.05,
p<0.05). For following up patients with MCA infarction by TCD, Vmax and Vmean values seems to be more valuable

parameters than the others.
Key Words: Stroke, TCD, Velocity

GIRIS

Akut inmeli hastalarda belirgin kardiyak
bozukluklar gelisebilecegine iliskin 50 yila yakin
bir siiredir gegerli karutlar vardir (1,2). Inmeli ve
anormal EKGli bir olgu klinisyen igin pek ¢ok
tarusal veri sunmaktadir (3). 1903'de Harvey
Cushing kafaici basinci artmig olgularda
hipertansiyon ve bradikardi gelistigini bildirmigtir
(4,5). 1938'de Aschenbrenner ve Bodechtel bazi
EKG degisikliklerinden intrakraniyal lezyonlarin
sorumlu oldugunu 6ne strmiislerdir (6). 1947'de
Byer ve arkadaglan (7), 1954'te Burch ve
arkadaglan (8) subaraknoid kanamali olgularnda
EKG bozukluklar: tanimlamislardir.

Daha yeni calismalarda akut SVHI hastalarda
ST segment ¢okmesi ve QT uzamasin da kapsayan
repolarizasyon bozukluklarimin kontrol grubunu
olusturan kolon karsinomah hastalara gore 7 kez ;
T dalgas1 negatifliginin ise 4 kez fazla oldugu
bildirilmistir (9,10).

Akut inme sonrasi sol aks deviasyonu, septal u
dalgalan ve ST segment degisikliklerine siklikla
rastlanmaktadir. Bu bozukluklar intraserebral
kanamalarda ve 6zellikle SAKl olgularda (% 60-70
oraminda) yiiksektir. Iskemik inmelerden sonra
goriilme oran1 % 15-20dir (1,2). Inme sonras: bir

kag giin ya da bir kag ay kahia olabilen bu EKG
degisikliklerinin koroner arter hastaligi olmadan
olasilikla néral diizeneklerle ortaya gikabilecegini
gosteren veriler vardir. Son dénemlerde dikkatler
bu degisikliklerden sorumlu tutulan insular
kortekse yonelmistir (11). EKGdeki repolarizasyon
bulgular1 ile serebral lezyonunun lokalizasyon
iligkisini irdeleyen bir ka¢ ¢alisma yapilmustir.
Bilgisayarli tomografi ile gosterilen spontan ya da
traumatik intraserebral kanamah 65 hastada QT
uzamast ve T dalgasi bozukluklarinin sol frontal
hematomlarla iligkisi oldugu bildirilmistir (12).

Inme sonrasi degisik aritmiler olustugu
gosterilmigtir.  Inme  o6ncesi  EKGleriyle
kargilagtinldiginda en sik  gorillen  ritim
bozuklugunun % 31 oraninda atriyal fibrilasyon
oldugu  bildirilmigtir  (1,13). Yeni  gelisen
ventrikiiler aritmi sikhg ise % 8 dir (12,14,15). Di
Pasquale ve ark. SAK sonrasi aritmilerin ilk 48 saat
icinde daha sik goriildiigiine dikkat gekmiglerdir .
Bigemine ya da multifokal ventrikiiler.aritmiler QT
siiresi uzamasi ile birlikte daha sikga goriiliirler
(16).

Bu ¢aligmada nérolojik goriintiileme yontemleri
ile kanitlanmug olan beyini¢i kanamali olgularda
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ilk yedi giin igindeki EKG degisimlerini incelemek
amaglanmigtir.

GEREC VE YONTEM

Pamukkale Universitesi Hastanesine akut SVH
ile bagvuran ve norolojik gériintiileme ile beyinigi
kanamasi oldugu gosterilen 18 olgu (12 erkek ve 6
kadin yas ort: 64,78(SD:13,88) calismaya alindi.
Kontrol grubu kalp hastaligi ya da nérolojik
rahatsizlif1 olmayan 15 olgudan (10 erkek 5 kadin
yag ort: 59,27) olusturuldu. Her olgudan ayrintii
bir &ykii alind1 ve fizik muayene yapildi. Tiim
rutin laboratuar incelemeleri yapildi. Onceden
kalp rahatsizlig1 olanlar ¢ahisma dis1 tutuldu.

Tiim olgularda intraserebral kanama (ISK)
kanama tanisi bilgisayarh tomografi ile konuldu.
Tomografilerde kanamamin en biiyiikk oldugu
kesitlerde kanama alani milimetrik kagitla
Olciilerek  gergek  bityiikliigiine  gevrildi(17).
Kanamanin yerlesimi, lateralizasyonu, ventrikiil
i¢ine yayihm, sift varhig da kayitlandi.

ISKl1 olgularin tiimiinde kanamanin ilk giini, 4.
guni ve 7. giinii EKG ¢ekimleri yapildi. Kontrol
olgularinda  bir kez g¢ekim yapildi. EKG
degerlendirmesinde standart &lgitler kullaruld:
(18). Olgiimler manuel olarak, deneyimli ama
hastalarin klinigini bilmeyen bir hekimce yapildi.
Yizey EKGlerinde birbirini izleyen iki siklusu
icine alacak bigimde her elektrod icin QT, QTa,
QRS stireleri 6lgiildii. Bu 6lgiimlerin en yiiksek ve
en diglik degerleri arasindaki fark alinarak
dispersiyon(d) degerleri hesaplandi(19, 20). QT ve
QTa'min kalp hizina gore diizeltilmis (c) degerleri
Bazzet formiiliine gore hesaplandi (21). Daha sonra
bu degerlerin en biiyiigii ile en kiigiigii arasindaki
fark alinarak QTc ve QTac dispersiyonlan (QTcd,
QTacd) bulundu.

SONUCLAR

RR siiresi ISKh olgularda kontrol grubuna gore
her ¢ 6lgiimde de kisa bulunmustur [ RR Kontrol:
859.86 msn (Standard Deviasyon: 97.49) RRi(1.
gln): 765.55 msn(SD:139.20), RR2(4. giin): 715.73
msn(SD:247.59), RR3(7.giin): 757.09 msn (SD:
149.76) Mann-Whitney U  testi p<0.05](Tablo 1).

QRS siiresi ISK grubunun ilk giin gekilen
EKGleride kontrol grubundan farkl degilken daha
sonra dlgiilen 4. ve 7. giin EKGlerinde daha kisa
bulunmustur [QRSK: 0.099 sn (SD: 0.007), QRS1:
0.095 sn(SD:0.015) Mann-Whitney U testi p>0.05,
QRS2:0.089  (SD:0.016) p<0.05, QRS3:0.089
(§D:0.016) p< 0.05(Tablo 1). QRSd olgiimleri
kontrol grubundan farksizdir (p>0.05).

QT sturesi ilk 1. giin EKGlerinde kontrole gore
uzun; 4. ve 7. iin EKGlerinde farksizdir
[QTK:0.353(SD:0.034), QT1:0.392(SD:0.039)
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Mann-Whitney U testi p<0.05](Tablo 1). QTd
olgtimleri kontrol grubundan farksizdir(p>0.05).

Tablo 1: Kontrol ve ISK gruplaninin 1., 4. ve 7. giin de gekilen
EKG bulgulan.

Gruplar RR(SD)msn QRS(SD)sn QT(SD)sn  QTc(SD)sn  QTa(SD)sn

Kontrol 859.86(97.49) 0.099(0.007) 0.353(0.034) 0.379(0.029) 0.317(0.035

Lgiin 765.55(139.2)* 0.095(0.015) 0.392(0.039)** 0.446(0.037)** 0.322(0.035

15K | 4.giin

715.73(247.59)°0.089(0.016)* 0.371(0.059) 0.419(0.028)** 0.3(0.05)

7.giin  757.09(149.76)*0.089(0.016)* 0.376(0.04)  0.43(0.031)* 0.298(0.033

*: Kontrol grubuna gore kisa, p<0.05, **: Kontrol grubuna gore
uzun, p<0.05. SD: Standrd deviasyon.

QTa siirelerinde fark yoktur. QTad degerleri
arasinda 4. giin EKGsinde saptanan deger kontrol
grubuna gére artmustir[QTadKontrol:0.03(0.013)
QTa2:0.051(0.019) Mann-Whitney U testi, p<0.05).

QTc siiresi her iic EKGde de kontrol grubuna
gore uzun bulunmugtur [QTcK: 0.379 (SD:0.029)
QTcl:  0.446(SD:0.037);  QTc2:0.419(SD:0.028);
QTc3:0.43(SD:0.031), Mann-Whitney U testi
p<0.05](Tablo 1). QTcd degerleri ilk iki EKG
cekiminde ISK grubunda daha uzun ama son
cekimde farksizdir [QTcdKontrol:0.045(SD:0.015)
QTcd1:0.087(SD:0.108), QTcd2:0.056(SD:0.014),
Mann-Whitney U testi, p<0.05, QTcd3:0.43
(SD:0.031) p>0.05].

Kontrol grubuna goére anlamh fark olan
dispersiyon 6l¢iimleri tablo 2'de gsterilmistir.

Tablo 2: Kontrol grubundan farkh bulunan dispersiyon
degerleri.

Gruplar QTcd(SD)sn QTad(SD) sn
Kontrol 0.045(0.015) 0.03(0.013)
1. glin 0.087(0.108)*  0.041(0.022)
ISK 4.giin 0.056(0.014)* 0.051(0.019)*
7.glin 0.054(0.015) 0.035(0.013)

*: Kontrol grubuna gore uzun, p<0.05. SD: Standrd deviasyon.

Kanama alan: ile EKG bulgular: arasinda iligki
aragtinldiginda, hematom alan ile QTcl (r=0.53,
12=0.28, p=0.023) ve QTcd3 (r=0.79, r2=0.62,

=0.0039) arasinda iligki saptanmugtir.

11 derin yerlesimli olgu ile 5 lober yerlegimli
olgunun EKG bulgularimin kargilagtirllmasinda
derin yerlesimli olgularm QRS d1 [Derin=0.03
(SD:0.02), lober=0.04(SD:0.02) Mann-Whitney U
testi p<0.05], QTdl [Derin=0.04(SD:0.02),
lober=0.06(SD:0.02) p=0.05] ve QTc1 [Derin=0.43



(SD:0.03), lober=0.47(SD:0.04) p<0.05] degerlerinin
daha kisa oldugu bulunmustur.

Orta hat yapilarinda siftin varhgimnin EKG
bulgularina etkisi aragtinldiginda Siftli olgularin
QTc3 [Sift var=0.39(SD:0.03), yok=0.445(SD:0.012)
p<0.05] degerleri daha kisa; QTadl [var=0.056
(SD:0.017), yok=0.035(SD:0.021) p<0.05] degerleri
daha uzun bulunmustur.

Ventrikiil igine kanamasi(VIK) olan olgularda
olmayanlara gore, QTcl [VIK var=0.478(SD:0.033),
yok=0.433(SD:0.031) p<0.05] ve QTadl [VIK
var=0.056(5D:0.017), yok=0.035(5D:0.021) p<0.05]
uzun, QTc3 [VIK var=0.39(SD:0.03), yok=0.445
(SD:0.012) p<0.05] kisa bulunmustur.

Sift miktar1 ve kanama lateralizasyonu ile EKG
bulgular1 arasinda iligki saptanmamustir.

Hastalarin % 17sinde sol anterior hemiblok ve
sol aks, % 22sinde T dalga negatifligi, % 6sinda P
pulmonale, % 5inde sinlis tasikardisi, % 6sinda
atriyal fibrilasyon, % 12sinde ventrikiiler
ekstrasistol ve % 6sinda u dalgalar saptanmusgtir.
Kardiyak enzem ve elektrolit diizeyleri agisindan
kontrol grubu ile fark yoktur.

TARTISMA

Pek cok galisma akut serebral olaylar ile EKG
degisiklikleri irdelemistir. Kanama olaylarini ele
alan galismalarin biiylik bélimi beyini¢i kanama
(12, 22, 23, 24, 25), subaraknoid kanama(SAK)
(26-28) ya da agir kraniyoserebral kanamalill(29)
hastalar konusundadar.

Kreus ve ark.(22) SAKL oluglarda % 71.5
oraninda EKG degisimleri saptarken Yamour ve
ark.(12) 65 olguluk ISKh calismalarinda % 80
oraninda EKG degisimleri saptamuslarda.

SVHIlardaki belirgin EKG degisiklikleri, negatif
T dalgalari, QT ve QTc siirelerinde uzama ve
biyilk u dalgalandir(8, 29). Bazi caligmalarda
D2'de 2.5 mmden yiiksek P dalgalarina rastlandig:
bildirilmistir (30, 31).

Biz hastalarimizda literatiirle uyumlu olarak
QT ve QTc siirelerinde uzama saptadik. Ayrica
daha once irdelenmemis olan ve ventrikiiler ritm
bozuklugu gelisiminin gostergesi olan QTc ve QTa
dispersiyon oOlgtimlerini ilkini 1. ve 4. glinde
ikincisini 4. glinde artmus bulduk. Diger
caligmalarda oldugu gibi bizim calismamizda da
ritim sorunlari(12-16) yani sira p pulmonale(32-35)
saptadik.

Kanama alani ile QTcl ve QTc 3d arasinda
gugcli bir iliski ve lober yerlesimin QTc 1 ve QT 1d
degerlerini uzattigini bulduk. Biiyiik kanama alan
ve lober yerlesim ilk giinlerde ritim sorunu
yaratmada oOnemli goriinmektedir. Yaptigimz

literatir taramasinda bu yonde bir bilgiye
rastlamadik.
Calhismamizda  beyini¢i  kanamamn  ilk
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HEMATOM ALANLARI ILE EKG ILiSKisi
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Grafik 1: Hematom alanlari ile EKG bulgularn iliskisi. Alan ile
QTel  (r=0.53, p=0.023) ve QTcd3(r=0.79, p=0.0039) arasinda
gligli pozitif iliski ~ vardir.

KANAMA YERLESIMi ILE EKG BULGULARI ILISKISI

[ perin
5 Lober

EKG Degiskenleri

Grafik 2: Hematom yerlesimi ile EKG bulgulan arasindaki
iligki. Derin  yerlesimli hematomlarda ilk giin gekilen EKGde
QRS ve QT dispersiyonu ile QTc degerleri daha kisadir
(Ortalama+SD)(P<0.05).

guniinden baslayarak ilk hafta iginde her g
EKGde de RR siiresi kisalmis gériinmektedir. Bu
durum sempatik tonus artisinin yol agtigy kalp hizi
artistyla agiklanabilir.

QRS stireleri ilk giin kontrol grubundan farkli
degilken 4. ve 7. gilinlerde kisalmig olmasi
ventrikiil depolarizasyonunun kisalmas1 anlamu
tasir ki bu da sempatik tonus artimimn iletiyi
artirmasiyla agiklanabilir.

EKG degisikliklerinin sikhikla sol frontal lob
lezyonlar1 ile iliskili oldugu bildirilmis (10)
olmasina kargin bizim olgularimizda lateralizasyon
anlaml bir EKG bulgusuna yol agmamustir.

Asil diizenek acik olmamakla birlikte inmenin
yol agtigi EKG bulgularmin sempatik tonusun
artigina ~ bagh  olabilecegi  dustiniilmektedir.
Noradrenerjik sodyum kanallarinin aktivasyonu
ile hiicre membraninda depolarizasyon ve bunun
sonucu hiicre i¢i proteazlarin etkinlik kazanmasi
ve sonugta myositoliz ortaya gikmaktadir(36). Ek
olarak kardiyak sempatik sinirlerde de etkilenim
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ortaya ¢ikabilmektedir. Inme sonucu koroner
arterlerde vazokonstriksiyon da olugabilmektedir.
EKGde ST segment degisikligine yol acan bu
vazokonstriksiyonun hipotalamus, santral
tegmental  traktus ve medial longitudina
fasiktilusu kapsayan merkezlerin uyarimi sonucu
oldugu kabul edilmektedir (37). Koroner arter
spazmi  gosteren hastalarda malign aritmiler
nedeni ile ani ve beklenmeyen Oliimler
olabilmektedir (38).

QT d, QTc d ve QTa d élgtimleri ventrikiiler
toparlanma zamanindaki dtizensizligi gosterir (19,
39-44) ve inme sonrast bu degerlerin uzamasi
sempatik aktivite artimini gosterir ki bu da
ventrikiiler ritim sorunlan igin risk olugturur.

Caligmamuzda 7. gin EKGsinde saptanan
(Grafik 3 ve 4) QTc 3 degerlerinin sift ve VIK
varliginda daha kisa olmasi dikkat gekicidir.
Litaratiirde bu yonde bir bilgi saptanmamustir.
Eldeki bilgiler 1siginda simdilik bu durumu
agiklamak mimkiin gériinmemektedir.

SIFT VARLIGI ILE EKG BULGULARI ILiSKiSi

Sift Var
Sift YOK

Siire(sn)
~n
w

QTc3

EKG Degiskenlen

Grafik 3: Orta hat yapilarinda sift varh ile EKG bulgularinin
iligkisi. Sifti olan olgularin 7. giin ¢ekilen (QTc 3) EKGde QTc
stiresi kisa ama ilk gin gekilen EKGde QTa dispersiyonu
uzundur (Ortalama=SD) (p<0.05).

VENTRIKUL ICINE KANAMA ILE EKG ILISKISI

" V!K var
5 ViK Yok
R}
5
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5
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Qre1 QTc3

EKG Degigkenleri

Grafik 4: Ventrikiil igine yayihm ile EKG bulgular iligkisi.
Ventrikiil igine yayilim olan olgulart ilk giin ¢ekilen EKGlerinde
QTc ve QTa dispersiyon degerleri uzun, 7. gilin gekilen
EKGlerinde QTc degerleri kisadir(Ortalama=+SD) (*: p<0.05).
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HAND GRIPPING EFFECT ON CEREBRAL BLOOD FLOW IN NORMAL SUBJECT
Nevzat UZUNER, Omer YALINBAS, Demet GUCUYENER, Gazi OZDEMIR

Osmangazi University, Faculty of Medicine, Department of Neurology, Eskigehir,
Summary

Purpose: The changes of regional cerebral blood flow (rCBV) related to metabolic demand depends on both integrity of
neuronal function and vascular blood flow. Therefore, we assessed the motor stimulus to blood flow velocity (BFV)
changes of bilateral middle cerebral arteries (MCA) by transcranial Doppler (TCD) sonography in normal subjects.
Methods: Sixteen subjects (8 female, aged 48.0+3.8 years; 8 male, aged 54.4+4.8 years) were investigated. Bilateral TCD
sonography from both MCA were monitored during 10 cycles of 20 seconds when subjects are performing hand gripping
with a frequency of one per second, and subsequently 20 seconds when they are rest to assess BFV changes on activated
cortical motor areas. BFV increase was calculated off-line for each subjects.

Results: Hand gripping showed a significant BFV increase on both MCA (p=0.000). These values were 19.2% on the left
side, and 19.2% on the right side. There was no significant side to side difference between the absolute BFV values both at
rest and during hand gripping. The left side, however, showed slightly higher absolute BFVs than that of right side.
Additionally, the absolute BFVs and BFV increases were not significantly different between male and female subjects.
However, male subjects had a lower BFVs at rest and during hand gripping comparing to female subjects.

Conclusion: We, however, have a small sample size, and this test requires the subject cooperation. Our results suggest
that hand gripping can successfully affect blood flow in both MCA without side to side differences. Finally, our

suggestion is this test might be useful to assess the neurovascular integrity.
Key words: Blood flow velocity, transcranial Doppler sonography.

Introduction

Neuronal function is coupled with increased
regional cerebral blood flow (rCBF) related to
metabolic demand, so-called, vasoneuronal
coupling. Till now, a few numbers of imaging
methods were used to assess vasoneuronal
coupling, such as single photon emission
computerized tomography (SPECT), positron
emission tomography (PET) and functional
magnetic resonance imaging (MRI) [1-3]. Although
these techniques have a relatively high spatial
resolution, have a low temporal resolution due to
long measuring periods.

Transcranial Doppler sonography  (TCD)
provides information about blood flow velocity
(BFV) changes in individual cerebral arteries as
representation of cerebral blood flow to visual
stimulation [4, 5]. Moreover, TCD method is able
to provide temporal information about the
dynamics of the response [6].

However TCD has been used by means of
visually evoked responses, no motor evoked
responses has been reported. Therefore we aimed
to assess the motor evoked BFV changes in both
middle cerebral arteries (MCAs) using TCD
monitoring in normal subjects.

Subjects and Methods

Sixteen right-handed normal subjects, who had
neither active medical diseases nor histories of
neurological disorders, (9 female, mean+SEM age,

48.0+3.8 years; 9 male, mean+SEM age, 54.4+4.9
years) were investigated.

A long term TCD monitoring device (Multidop
X4 DWL and TCD8 software, Elektronische
Systeme GmbH, Sipplingen) was wused for
simultaneous recording of both MCAs using
bilateral 2-MHz probes that were tightly fixed by a
headband. Through the temporal bone both M1
segment of MCAs (flow direction toward the
probe) were insonated at a depth of 48 to 58 mm.
The proven MCA insonation was required to flow
velocity increase on both sides during
measurement of motor evoked flow during hand
gripping as opposed to rest (Figure 1).

All subjects were monitored during 10 cycles of
20 seconds when subjects are performing hand
gripping with a frequency of one per second, and
subsequently 20 seconds when they are rest to
assess BFV changes on activated cortical motor
areas (Figure 2).

Calculations were performed off-line, and
individual reactivity was defined with a relative
increase of blood flow velocities (DIBFV) which
were calculated as percentage change of baseline
value [ DIBFV=100*(Vs-Vr)/Vr ]. Where Vs means
maximum velocity when hand gripping; Vr,
minimum velocity at rest; and Vmean, mean
velocity, which is calculated by the special
software of this system, during procedure as
shown figure 3.

Two-tailed unpaired t-test and two-tailed
paired t-test was applied to statistical analyses
where appropriate, and p<0.05 was accepted for
statistical significance.
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Figure 1: MCA velocity signals are recorded in the M1 segment. Left spectral recordings correspond to rest and the right one to hand
gripping. Note the increase in the mean velocity when hand gripping. Depth indicates insonation depth given in millimeters; —[, flow

direction; P, pulsatility index; Vm, mean velocity.
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Figure 2: Continuous recordings of BFVs simultaneously in the
left and right MCA during 10 cycles. Each cycle consists of a
sequence of rest (20 seconds), followed by the hand gripping
(20 seconds). Gripping the hands induced a regular increase of
the velocities.
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BFVs during stimulation and rest than those of the
female subjects, as well mean velocities or relative
increase of BFV. On the left side all parameters
were slightly higher than that of right side in both
male and female subjects. However, none of these
differences reached significant levels.

Table 2 shows the marked increase of the flow
velocities when applied motor task. No significant
differences were found between male and female
subjects, as well between left and right sides.

Discussion

Motor stimuli produced a marked increase of
BFV in both MCAs without a significant side to

n 10 Bonl
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Figure 3: The figures show the waveform of the averaged
responses of 10 cycles recorded the M1 segment of both MCA
during hand gripping and rest in a subject. The figures show
significant increases of BFVs of MCA (mean value, the shaded
areas indicate + 25EM). The maximum and minimum values
were calculated as a single value at stimulation and rest,
respectively.

Results

There was no significant age and gender
differences. Doppler data of the subjects were
shown in Table 1. Male subjects had slightly lower
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side difference in normal subjects. However, there
was a trend toward higher response on the left
side. This finding is in accordance with the left
hemispheric dominance for motor function.

Neuronal function is coupled with increased
regional cerebral blood flow (rCBF) related to
metabolic demand, so-called vasoneuronal
coupling. Briefly, the activation of neurons result
accumulated potassium ions in the extracellular
space. Astrocytes take up this excess potassium
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Table 1: footnotes
Two-tailed unpaired t-test for group means.
Values are meanzSEM, (n) means number of the subjects

Male (9) Female (9) Total (18)
Left side

AIBFV  16,9+1,5 21,5+4,2 19,2+2,2
Vmean 59,2136 63,8+5,9 61,5+3,4
Vr 55,635 59,1+5,7 57,3+3,3
Vs  64,9x4,0 70,9+6,2 67,9+3,7

Right side
AIBFV  16,2+1,5 22,2+3,5 19,2+2,0
Vmean 56,6+4,6 60,0+6,8 58,3+4,0
Vr 53,2+44 55,4+6,7 54,3+3,9
Vs 61,9452 67,0+7,5 64,414,5

Table 2 footnotes
Two-tailed paired t-test for group means

Values are mean+SEM, (n) means number of the subjects

Vr Vs P value
Male
Left 55,6+3,5 64,9+4,0 0,000
Right 53,2+44 61,9+5,2 0,000
Female
Left 59,1+5,7 70,9+6,2 0,000
Right 55,4+6,7 67,0+7,5 0,000
Total
Left 57,3£3,3 67,9+3,7 0,000
Right 54,3+3,9 64,4+4,5 0,000

and store it. The end-feet of astrocytes that contact
blood vessels and the pial membrane have a much
higher potassium conductance than the astrocyte
cell surface. The astrocytes therefore extrude from
their end-feet the excess potassium. Depending
upon  neuronal activity, the potassium
concentration increase, and therefore the diameter
of the vessels increase resulting increase blood
flow so that metabolic demand can be provided [7,
8.

When  considering  the  autoregulatory
vasodilatation and vasoconstriction are limited to
small cortical vessels, the relationship between
blood flow velocity and blood flow of the basal
cerebral arteries are linear [9]. The changes of the
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diameter of these basal cerebral arteries can be
neglect and therefore relative blood flow changes
in these arteries reflect the relative blood flow as
shown in the studies using transcranial Doppler
monitoring [9, 10].

Furthermore, the changes of the regional
cerebral blood flow depend on the severity and/or
qualification of the stimulus. When one only thinks
gripping oneself hands, the stimulated area of the
motor cortex may be limited. The results of this
type stimulus are expected to be lower. We,
however, did not performed such stimuli.
Nevertheless, the stimulation procedures above
mentioned need the patients’ cooperation. This is
the important limitation for our study.

In conclusion, we assessed the motor evoked
symmetrical and sex-independent increase of
blood flow velocity, reflecting blood flow, on both
middle cerebral arteries, using transcranial
Doppler sonography which is non-invasive and
reproducible diagnostic tool, due to metabolic
demand of the activated motor areas. We,
however, have a small sample size, and this test
requires the subject cooperation. QOur results
suggest that hand gripping can successfully affect
blood flow in both MCA without side to side
differences.

Finally, our suggestion is this test might be
useful to assess the integration between neuronal
and vascular structure in any disorder affecting the
neuron,  astrocyte, or regional vessels.
Furthermore, systemic diseases such as
atherosclerosis of the large basal cerebral arteries,
hypertension, diabetes mellitus, or heart failure
may result measurable abnormal cerebral
regulation even they were clinically regulated.
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ILAC KOTU KULLANIMI BASAGRISI
Figen BAYRAMOGLU, Fatma DOGANAY, Betigiil YURUTEN, Siileyman ILHAN

Selguk Universitesi Tip Fakiiltesi Noroloji Anabilim Dali, Konya
OZET

Migren ve gerilim bagagrilarninin tedavileri sirasinda analjezik, antienflamatuar, ergotamin, sedatif ve hipnotiklerin belirli
dozlarn iizerinde kullarulmasi, primer bagagrisinin seyrini degistirmekte, kronik giinliik bagsagrs1 ortaya gikmaktadir.
Buna "ilag kétii kullarumi bagagnsi” (IKKB) denir.

Bu galismada Selguk Universitesi Tip Fakiiltesi N6roloji Anabilim Dal1 Poliklinigi'ne bagvuran 360 bagagris: hastasimn
18'i Uluslararasi Bagagris1 Dernegi (IHS) kriterlerine gore IKKB olarak belirlenmistir (%5). 10 hastanin primer basagns
migren, 8 hastanun ise gerilim bagagrisidir. 5 hastada ilag yan etkisi (ergotizm) gézlenmigtir.

Kétii kullanim en sik goriilen ilaglar parasetamol (%50), metamizol (%38.8) ve ergotamin (%27.7)'dir. 12 hastada ilk 10
giin iginde, 5 hastada ilk 1 ay iginde, 1 hastada da 2 ay iginde agr siddetinde azalma olmus, 2 aylik takipte, 3 hastada
(%11.7) relaps gbzlenmigtir. Egitim diizeyi diistiikge ilag kotii kullanim orarunin arth: goriilmiigtiir.

Kronik, giinliik bagagrisi olan, ilag tedavisine cevap vermeyen hastalarda IKKB akla gelmeli, giinliik-aylik ortalama ilag
miktarlar1 ve kullanum siireleri dikkatle sorgulanmalidir.

Anahtar S6zciik: Bagagnsi, ilag kétii kullanima.

DRUG ABUSE HEADACHE

Excessive and frequent use of antiinflammatories, sedatives, hypnotics and ergotamine in the treatment of primary
headache conditions such as tension-type headache and migraine may transform the characteristics of the primary
headache in to the chronic daily headache so called "drug abuse headache".

In this study 18 of 360 headache patients admitted to the outpatient clinic of Neurology Department of Selguk University
School of Medicine were diagnosed as drug abuse headache using the diagnostic criteria of the IHS. The primary
headache condition was diagnosed as migraine in 10 patient and tension-type headache in 8. Ergotism was observed in
5 patients. The most frequently abused drugs were paracetamol (%50), metamizol (%38.8) and ergotamine (%27.7). In 12
patients improvement was observed in the first ten days and in 5 patients in the first month, in 1 patient in the second
month. 3 patients (11.7) showed relaps in 2 months follow-up period. An inverse relationship was observed between
educational level and percentage of drug abused patients.

The diagnosis of drug abuse headache should be considered in chronic daily headache patients unresponsive to
treatment and these patients should be carefully questioned about daily and monthly amount and usage period of the
drugs.

Keygwords: Headache, drug abuse.

GIRiS
yatkinhg artirirlar. Hasta giderek kendini bir kisir

Noroloji Polikilinigine bagagns: sikayetiyle
bagvuran hastalarin ortalama %40'mda kronik
glinliik bagagns: goriiliir (1). Bu tip bagagrisimin
sebeplerinden biri de "ilag koéti kullanmm“dir.
Migren ve gerilim bagagnsiun tedavisi igin sik ve
yiikksek doz agn kesici kullammu, giinliik
basagrilarina yolagar ve ‘"ila¢ kétii kullanimu
bagagnsi” (IKKB) veya "ilag suistimali bagagrist”
olarak adlandirlr. Klinik olarak; sabah uyaninca
baslayan, giinboyu siiren, kiint bazen zonklayici
tarzda agrilardir, nadiren vejetatif belirtiler eglik
eder.

Analjeziklere yamt veren ve sik tekrarlayan
bagsagnsi ataklarinda; hasta 6nce kullandigh ilag
dozunu arttinir. Doz arttikga bagagrisi uzar ve
hasta giderek yiiksek doz, kombine veya
profilaktik amagla ilag¢ kullanmaya baglar.
Analjezik, barbitiirat, kodein, kafein, ergotamin
gibi maddeler sedasyon, 6fori ve uyana etkileri ile

déngiiniin  iginde bulur. lla¢ kullaninca da,
birakinca da basi agrimaktadir (2).

Kronik bagagnlanmin  yanisira hastalarda
ergotizm, nefropati, gastrik ve duodenal iilserler,
aplastik anemi, agrantilositoz gibi ilag yan etkileri
goriilebilir. Artmug sosyal maliyet de (ilag fiyats,
tetkik giderleri, iggiici kayb1) ayn bir problem
olusturmaktadr.

Bilingsiz ila¢ kullamiminin  yaygmn oldugu
tilkemizde, kendi poliklinigimizde IKKB'run sikig1
ve klinik 6zelliklerini belirlemek ve konuya dikkat
gekmek igin bu ¢aligmay: planladik.

GEREC ve YONTEM

Bu galismaya Selcuk Universitesi Tip Fakiiltesi
Noroloji Anabilim Dalh Poliklinigine Kasim
1997-Mayis 1998 tarihleri arasinda basagrs:
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360 hasta arasindan, oncelikle kronik (1 aydan
fazla), giinliik basagris1 olan, ayda 30 tablet ve
lizerinde agr1 kesici veya oral 2mg'in {izerinde
glinliik ergotamin kullanan 33’4 kadm, 8'i erkek,
41 hasta secilmistir (%11.3). Bu hastalar yas,
cinsiyet, O6grenim durumu, bagagrilarinin
ozellikleri (siklik, siire, lokalizasyon, siddet vb..),
kotii kullanimi diigiiniilen ilacin kullanim stiresi,
glinliik ve aylik ortalama kullanum adedi ve olas:
yan etkileri, altta yatan primer bagagrismn
ozellikleri olasi tanis1 yoniinden sorgulanmglardar.
Biitiin hastalann fizik ve ndorolojik muayeneleri,
radyolojik incelemeleri ve ilaglarin yan etkilerini
belirlemek igin, idrar, hematolojik ve biyokimyasal
incelemeleri yapilmigtir. Hastalara bagagrisinn
ilagla iligkisi anlatilarak ilaci tamamen kesmeleri
onerilmig, 26 hastaya profilaksi amaciyla trisiklik
antidepresan, (blokér, Nifedipin veya
Karbamazepin baglanmigtir. Hastalar 10 giin, 1 ay
ve 2 ay sonra kontrollere ¢agrilmistir. 41 hasta
icinden ila¢ birakamayan 6, 2 ay sonunda
agnsinda azalma olmayan 4 ve ila¢ miktar: 100
tb'den az olan 13 hasta ¢alisma dis1 birakilmus,
kalan 18 hasta (14 K, 4 E) Uluslararas: Bagagrnsi
Dernegi (IHS)nin 1988'de belirledigi kriterlere
uygun bulunmugtur (Tablo I)(3).

Tablo I: IHS'e gore kronik ilag kullanimina bagh bagagns:

Tan Kriterleri:

A) llacin 3 ay veya daha fazla giinliik dozlarda
alinmasiyla ortaya ¢ikar.

B) Ihtiyag duyulan minimal doz belirtilmelidir.

Q) Bagagnisi kroniktir (15 giin veya 1 aydan daha fazla).
D) llacin birakilmasindan sonra 1 ay iginde basagns:
kaybolur.

Ergotamin Kotii Kullanimi1 Basagrisi

Tam kriterleri:

A) Giinliik ergotamin alimiyla baglar. (Oral 2 mg., rektal
1 mg. ve fazlas)

B) Yaygin, zonklayicidir. Migrenden ataklarin ve eglik
eden bulgularin olmamasi ile ayrhr.

Analjezik Kétii Kullanimi Bagagrsi

Tanu kriterleri:

Asagidakilerin 1 veya fazlasi bulunmahdir.

1.1 ayda 50 gr. aspirin veya esdegeri diger analjeziklerin
alinmast

2Ayda 100 tb.'ten fazla barbitiirat veya diger
non-narkotiklerle kombine analjeziklerin kullanilmas:
3.1 veya daha fazla narkotik analjezigin kullanilmas.

Yorum:Tam, yukarida belirtilen ilaglann kesilmesiyle
agrinin azalmasi durumunda konur.

BULGULAR

Poliklinigimize bagagris1 sikayetiyle bagvuran
360 hastanin 18'inde (%5) IKKB saptanmugtr.
Tirk Beyin Damar Hastaliklar1 Dergisi 1999, 5:1;21-23
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Bu hastalarin bazi klinik 6zellikleri Tablo II'de
ozetlenmistir.

Tablo I:IKKB Hastalarinin Klinik Ozellikleri

Kadin Erkek
Cinsiyet 14 4
Yas Ortalamast 41.8(25-68) 42.(26-70)
IKKB Ortalama Siiresi (yu) | 5(6 ay-25 yil) 32(5 ay-6 yil)
llag Kullamum Siiresi(yl) 5(6 ay-25 yil) 3125 ay4 yi)
Aylik Ortalama llag Miktan
Ergotamin(mg,/ay) 81 60
Diger(tb./ay) 133 118
Yan etki Goriilen Hasta Sayist | 5(%27.7{Hepsinde ergotizm belirtleri goriilmilstiir)
Primer Bagagnsinn Tipi
Migren 10 hasta(%55)
Gerilim Bagagrisi : 8 hasta(%44)

Bu hastalar arasinda 25 yidr 3 tb/giin
parasetamol+kafein kullanim, 4 yildir 2 tb./giin
ergotamin veya ayda ortalama 210 tablet agn
kesici kullanimu gibi carpici kotii  kullamim
ornekleri vardur.

15 hastada agn yaygmn, kiint veya sikistirict
tipte, ergotamin kullanan 3 hastada ise zonklayici
tipte ve bulanti-kusma ile beraberdi.

Hastalarin 2 aylik takiplerindeki sonuglar Tablo
[ll'de 6zetlenmistir.Hastalarin gogunda (12 hasta)
ilk 10 giin iginde agrida azalma oldugu, 2 ay iginde
de tim hastalarda azalma veya tam diizelme
oldugu goézlenmistir.

Tablo II :2 Ayhk Takipte Tedavi Sonuglan

Siire Azalma  Tamvetama Aym Artma
yakin diizelme

10 giin 11(hasta) T(hasta) 4(hasta)  2(hasta)

lay 5(hasta) 1(hasta) 1(hasta) -

2ay 1(hasta) 3(hasta) - -

Kotli kullanimu en sik goriilen ilaglar ve
miktarlar1 Tablo IV'de 6zetlenmistir. Hastalarin
%50'sinde (9 hasta) 1'den fazla ilacin koti
kullaruimu sézkonusu idi. 3 hastada (%11.7) 2 ayin
sonunda agnlarda diizelme oldugu halde tekrar
ilag kotii kullanumu (relaps) goriildii. Bu hastalarin
2'si migren, 1'i gerilim bagsagris: idi.

IKKB hastalarimin egitim diizeylerine gore
dagiimu Grafik I'de gosterilmistir Egitim diizeyi 5
yil ve altinda olanlarin ilag kot kullamimu oranlar
daha yiiksektir.
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Tablo IV: Kétii Kullanimi En Sik Gériilen llaglar

llag Yiizdesi
Parasetamol %50
Metamizo %38.8
Ergotamin %27.7
Naproksen Sodyum %16.6
Aspirin %5.5
Ergotamin+Analjezik %5.5

Grafik 1: IKKB Hastalaninin Egitim Diizeylerine Gore Dagilimu
TARTISMA

Basagnsi merkezlerinde IKKB'na %5-10 siklikta
rastlanmaktadir(4). Ulkemizde yapilan bir
calismada bagagrisi hastalarimin %10.61'inde ilag
suistimalinden ~ bahsedilmektedir  (5). Bizim
calismamizda bu oran %5'tir ve diger caligmalar ile
uyumludur. 23 hastann gesitli nedenlerle ¢alisma
dist birakilmasi bu oramn hafifce diisiirmiis olabilir.

Caligmanin baglangicinda, yurtici ve diginda
yapilan degisik galigmalar gozoniine alinarak ayda
30 tb.ten fazla ilag kullananlar galigmaya alinmigsa
da; daha sonra IHS kriterlerine kesin uyum
saglamak igin ayda 100 tb.ten az kullananlar
elenmigtir. Ancak IHS kriter]erinin yetersiz oldugu
ve Kklinikte goriilen bazi karmagik durumlan
kapsamak ve agiklamaktan uzak oldugu da
ortadadur.

IKKB'nin mekanizmasi bilinmemektedir. Lance
ve arkadaglan artrit nedeniyle giinlikk analjezik
kullananlarda  bagagns: ortaya ¢ikmadigin
bildirmiglerdir (6). Aspirinin plazma serbest
triptofan ve santral seretonin diizeylerini arttirdi
gosterilmistir. Bu durum agn yollanyla yakindan
iligkili olan santral serotonerjik noronlarda
"down-regulation” nedeni olabilir. Ancak diger
analjeziklerin boyle bir ozelligi yoktur. Santral
antinosiseptif sistemde supresyon sonucu agrinin
caktigy ve agr kesicinin viicuttan atilmasiyla
nosiseptif sistemin yeniden regiile oldugu ileri
siiriilmektedir (6).

Cok farkh hastalarinca

ilaglar basagrsi

23

Nag Kétii Kullanimu Bagagns:

suistimal edilebilir. Ulkemizde yapilan 2 galismada
en ¢ok metamizol ve parasetamol kétii kullanim
goriilmektedir (5,7). Bizim galismamuzda da en sik
parasetamol kotii kullanimi goriilmekte idi. Bu
durum farklh ilaglarin etki mekanizmalarmin
benzer olabilecegini diigiindiirmektedir.
Ergotamin fiziksel bagimlihga yol agabilir. Bu
ozelligi muhtemelen beyindeki o6diillendirici
sistemleri aktive etmesinin sonucudur(4). Bu
durum bizim hastalanmiz iginde migreni
olanlarm, ilag¢ koéti kullammina daha yatkin
olmasiru (%55) agiklayabilir.

Steiner IKKB hastalarirun yag ortalamasmin 50
civarinda ve erkek/kadin oraninin 1/4 oldugunu
belirtmektedir (8). Bizim bulgulannmiz da buna
paraleldir. Bu durum, kadmlarn ilag kotii
kullanumina daha egilimli oldugunu ya da klinige
bagvurma aligkanhigimin erkeklerden daha fazla
oldugunu diigtindiirebilir. Calismamizda
kadinlarda ilacin ortalama kullanim siiresinin
uzun olugu da bu egilimi desteklemektedir.

Mathew ilag kesiminden 3-4 hafta sonra
hastalarinda klinik diizelme sagladigini, bu
strenin 8-12 haftaya kadar uzayabildigini ve
proflaktik ilaglarin  eklenmesinin  tedavinin
etkinligini arttirdigin  belirtmektedir (9). Bizim
hastalarimizda da 1. aymn sonunda klinik diizelme
gozlenmistir.

Hastalarimizda  tlkemizdeki  bir  diger
calismada oldugu gibi egitim diizeyi diistiikce
kotit kullanum yiizdesi artmaktadir (7).

Sonug olarak kronik giinliik bagagrisi nedeniyle
poliklinige bagvuran hastalarda IKKB akla gelmeli
ve anamnezde ila¢ kullammmi siklik, stre ve
miktarlar 6zellikle sorgulanmalidir.
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MCA KAN AKIM HIZI PARMETRELERININ ERKEN VE GEG DONEMDE STROK TIPINE GORE
KARSILASTIRMASI

Demet GUCUYENER, Serhat OZKAN, Nevzat UZUNER, Gazi OZDEMIR

Osmangazi Universitesi, Tip Fakiiltesi Noroloji Anabilim Dals, Eskigehir
OZET

Orta serebral arter (MCA) infarkt1 veya gegici iskemik atak ykiisii olan toplam yirmidort hastada (15 erkek - 9 bayan;
38-78 yas arasl, ortalama(SS, 57.1(13.8 yag) iskeminin erken ve ge¢ donemlerinde yapilan TCD incelemeri ile elde edilen
kan akim hizi parametreleri BT bulgularna goére aralarinda karsilagtinildi. Sadece ge¢ dénemde lezyon olan hemisfer
tarafinda genis serebral infarkh olanlarda maksimum hiz (Vmax) ve ortalama hiz (Vmean) degerleri diger gruplara gére
anlaml olarak diigiik bulundu (sirasiyla, p<0.05, p<0.05). MCA infarktlarinda Vmax ve Vmean degerleri izlemde diger
parametrelere gore daha anlamli géziikmektedir.

Anahtar Sozciikler: Strok, TCD, Kan Akim Hiz1

MCA BLOOD FLOW VELOCITY PARAMETERS AT EARLY AND LATE STATES UP TO
THE STROKE TYPE

Blood flow velocity parameters which have been calculated by transcranial Doppler at twenty-four patients (15 men, 9
women; mean age(SD, 57.1+13.8 years) with middle cerebral artery (MCA) infarction or transient ischaemic attack, were
compared according to their CT findings. Only at the late state, patients with large cerebral infarction showed

significantly lower maximum velocity (Vmax) and mean velocity (Vmean) values at the lesion side (respectively, p<0.05,
p<0.05). For following up patients with MCA infarction by TCD, Vmax and Vmean values seems to be more valuable

parameters than the others.
Key Words: Stroke, TCD, Velocity

GIRIS

Trankranyal Doppler (TCD), serebrovaskiiler
dinamiklerin incelenmesinde noninvazif bir
yontem olarak sunuldugundan bu yana (1),
serebrovaskiiler hastaliklarin, ozellikle okluzif
serebral arter hastaliklarinin  incelenmesinde
onemli bir yontem haline gelmigtir. (2). Serebral
arterlerin TCD ile incelenmesinde bir¢ok akim hiz
parametresi elde edilmekte ve bu parametreleri
inceleyen birgok ¢aligma bulunmasmna karsin
(3/4,5,6), elde edilen parametreleri kendi arasinda
anlamhlik yéniinden degerlendiren genis serili bir
¢aligma bulunmamaktadar.

TCD ile , maximum (Vmax) ve minimum
(Vmin) kan akim hizlar1 kaydedilebilmekte ve
ortalama kan akim hizlan (Vmean)
hesaplanabilmektedir (7,8). Dolagimdaki fizyolojik
veya patolojik  degigiklikler tiim damar
yataklarinda oldugu gibi serebral arterlerde de
komplians ve rezistansi etkileyebildigi igin
pulsatilite indeksi (PI=Vmax-Vmin)/Vmean) gibi
farkli indeksler diger doppler tekniklerinde oldugu
gibi  (9), transkranyal = Doppler'de de
kullanulabilmektedir. Iskemik strokta serebrak kan
akim hizlarmi inceleyen bir ¢ok ¢aligma
bulunmasina karsin (3, 10, 11), elde edilen
parametreleri kendi arasinda anlamhilik yoniinden
inceleyen ve  kargilaghran  bir  ¢alisma

bulunmamaktadir. Bu c¢alismanin amaci, orta
serebral arter (MCA) infarkti veya gegici iskemik
atak (TIA) Oykiisii olan hastalarda erken ve geg
dénemde TCD parametrelerinin degigimlerini
saptamaktir.

GEREC ve YONTEMLER:

. 199597  yillan  arasinda, = Osmangazi
Universitesi Eskigehir Tip Fakiiltesi Noroloji
Servisinde MCA alaninda infarkt veya TIA tams:
ile izlenen yirmidort hasta (15 erkek- 9 bayan;
38-78 yas arasi, ortalamaxSS, 57.1+13.8 yas)
calismaya alindi. Tim hastalara, bagvurduklan
giin ve kronik donemde en az 2 kez bilgisayarh
beyin tomografisi (BT) ¢ekimi yapildi. Son
norolojik tami; oykii, klinikk muayene ve BT
sonuglarnna gore konuldu. MCA besleme alaninda
iskemisi olan hastalar klinik ve tomografik
goriniimlerine goére; Transiyemt Iskemik Atak
(TIA), lakiiner enfarkt (LI), borderzon enfarkt (Bl),
ve genis serebral infarkt (GSI) olmak {izere dért
gruba ayrlda

Tim hastalann, trankranyal Doppler cihazi
(MultidopX/TCD8, DWL Elektronische Systeme
GmbH, Sipplingen) ile, nérolajik semptomlarin
yerlesmesinden sonraki ilk 30 giin (ortalama
siirexSS, 10.41+9.42 giin) icinde erken dénem

Yazisma Adresi: Yrd. Dog. Dr. Demet Giiciiyener Osmangazi Universitesi Tip Fakiiltesi Néroloji AD Megelik 26480 Eskisehir

Gelis Tarih:20.01.1999



Giiciiyener ve ark.

serebral kan akim hizi parametreleri incelenirken,
semptomlardan 30 ila 300 giin (ortalama siire+SS,
129.31+95.41 giin) sonra kronik dénem incelemesi
yapidi. Her iki MCA kan akim hizlar1 eszamanh
olarak 2 MHz'lik problar kullarularak kaydedildi.
Bilateral MCA'larin M1 pargalan temporal kemik
uzerinde ortalama 48-60 mm derinlikte akim hizi
proba dogru olarak monitorize edildi. . Damarlarin
ayiimu ve iglem ile ilgili detaylar bagka yayinlarda
belirtilmigtir (7,12). MCA'nin monitdrize edilen
damar oldugunun saglamasi, ters taraf el ve kol
hareketi sirasinda belirlenen kan akim hizindaki
artig ile yapildi. Her iki taraftaki Vmin, Vmax,
Vmean, P1 ve S/D oarnlar1 hesapland: ve sonuglar
kendi aralarinda ve BT bulgularina gore
karsilagtirildi.

Akut ve kronik donemdeki MCA kan akim hizi
parametrelerinin lezyon tarafi ve kargi taraf ile
kargilagtirmasinda t test analizi kullanilirken,
parametrelerin BT bulgularina gore gruplar
arasindaki kargilagtirmada oneway ANOVA analiz
yontemi kullamldi ve analizler SPSS paket
programu ile yapilda.

SONUCLAR:

Erken doénemde, her iki MCA Vmin, Vmax,
Vmean, Pl ve S/D degerleri kargilagtinldiginda
istatistiki olarak anlaml farkhlik elde edilemedi.
Ayni kargilaghrma ge¢ donmede yapildifinda da
farkhilik bulunamadi (Tablo I).

Tablo I : Akut ve Kronik dénemde MCA kan akim hizlannda
degisimler

Akut Dénem Kronik Dénem
N=24
lezyonTarafi | Kontrlateral taraf | Lezyontarafi | Kontrlateral taraf]
Vmax | 86.95:2329 | 8258+1552 |8395£2329 | 79.54:20.93
Vmin | 3454£11.79 | 3262+8.20 33.29+12.12 | 31.78+11.99
P 52331797 | 52501085 | 52.85+15.53 | 51.2314.92
5/D | 247:0.75 262053 3.83+623 | 3.91+6.80

Tim parametreler, lezyon olan hemisferde,
erken donemde, BT bulgularina gore gruplar
arasinda kargilagtirildigy; LI bulunan grupta Vmax
ve Vmean degerleri difer gruplara goére daha
yiiksek diizeyde bulunmasmna karsin anlaml
- farklilik elde edilemedi (Tablo II)

Aym degerlendirme, yine erken donemde,
ancak kargi hemisferde yapildiginda, GSI olan
grupta Vmax ve PI degerleri diger gruplara gore
daha diisiik bulunurken istatistiki anlamlilik elde
edilemedi (Tablo III).
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Tablo II: MCA kan akim hizi parametrelerinin erken dénemde,
lezyon olan hemisferde strok tiplerine gre dagilimi

Vmax Vmin Vmean Iy S/D
TIA(n=6) 88.60:1070  35.00:748  5460:832  088:0.14 277+057
Un=7)  91.62+4323  36.87:1494 58.12¢2491 063:040 209:091
GSlin=5) 8200+2262  39.50:21.92  48.00+1272  062:037 259:065
Blin=6)  83.62:95 33021973 4812£16.03  082:042 247+0.75

Tablo III: Erken dénemde, MCA kan akim hiz1 parametrelerinin
lezyona kontrlateral hemisferdi strok tipine gére dagilim

Vmax Vmin Vmean Pl 5/D
TIA 8480+589  3280:544  5340:832  082:028 270:0.35
LE 8200+2308  31.50:748  5350:1222 082:0.37 264:057
Gt P.00:848 39001537 55.00:14.14  0.65:035 254:0.63
BE 8431:1411 33254937  5237:11.28 (081+043 262:053

Kronik dénemde, lezyon tarafindaki hemisfer
MCA kan akim hizi parametreleri gruplar arasinda
kargilagtinldiginda, diger gruplara goére Vmax ve
Vmean degerleri, GSI'lh grupta istatistiki olarak
anlamh diisikliik gosteriyordu (sirasiyla, p<0.05,
p<0.05) (Tablo IV)

Tablo IV: Geg dénemde, lezyon tarafinda MCA kan akim hiz:
parametrelerini strok tipine gére dagilimu

Vmax Vmin Vmean Pl S/D
TIA 86.40+1545  36.60:838 52801084 089:0.12 277+057
LE 946242665  39.00:953  6125:1474 082:0.14 209+091
Gsl 51.00:2404*  333:1765  3250:1484* 08620.11  259+0.65
BE 8387+1647  3275:11.37  5230:1445 091019 2474075

Kronik dénemde, lezyon tarafindaki hemisfer
MCA kan akim hiz1 parametreleri gruplar arasinda
kargilagtinldiginda, diger gruplara gore Vmax ve
Vmean degerleri GSI'l grupta yine diger gruplara
gore daha diigtiktii ancak istatistiki anlamlihk elde
edilemedi. (Tablo V).

Tablo 1V: Geg dénemde, MCA kan akim hizi parametrelerinin
lezyona kontrlateral hemisferede strok tipine gére dagilim

Vmax Vmin Vmean Pl S/D
TIA  8200+1387 3180606  49.40:893  088+0.12 2.65:0.36
Ll 8325¢1095 35624366  54.00:495  085:0.13 256+036
GSl  5350:2750  3647:595 36501484 0842012 5.74£1056
B 84122776  3650:1576  55.95:21.60  0.80:0.19 391:680

L
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TARTISMA

Cahismamizda, erken ve ge¢ donemde Vmean
degerleri lezyon olan ve diger hemisfer arasinda
karsilaghinldiginda hem erken dénemde hem de
gec donemde anlamh farkhilik elde edilememigtir.
1992 yilinda yapilan benzer incelemede; 40 MCA
infarkth hastada, erken ve ge¢ donemde Vmean
degerleri her iki hemisfer arasinda kargilagtirilms
ve erken donemde lezyon tarafinda Vmean
degerleri anlamh olarak diigik bulunurken geg
donemde istatistiki farklihik bulunamamustir (4).
Bizim sonuglanimizda da erken doénem igin de
anlamh farklk elde edilemedi. Bu veriler 1s1inda,
Vmean degerleri hemisferler aras: karsilagtirmada
anlamh bir parametre olarak goziikmemektedir.
Ancak ¢alismada hastalara uygulanan ilk TCD
incelemesinin ortalama 10 giinliik bir stire iginde
gerceklestigi ve bu siire iginde okluze damarda
rekanalizasyonun  geligebilecegi ve  erken
donmedeki anlamli farkhilik elde dilememesinin
bundan kaynaklanabilecegi unutulmamahdir.
Diger parametreler icin de aym kargilagtirma
yapildiginda anlaml farkliiklar elde
edilememistir.Bizim ¢alismamizdaki TCD
uygulama siireleri temel alindifinda, TCD ile
saghkli lezyon lokalizasyonu tayminin erken ve
gec donemde elde edilen parametreler ile
yapilmasinin gii¢ oldugu goziikmektedir.

Erken donemde MCA alaninda iskemik stroklu
30 hastada TCD ile elde edilen Vmean degerlerini
aragtiran bagka bir galismada ise, hastalarda 3
farkli sonug elde edilmistir (5).

Bazi hastalarda hig akim kaydedilemez iken, bir
kisminda Vmean degerlerinde azalma, ya da artma
tespit edilmis. Bu sonuglar da gostremektedir ki,
erken donemde iskemik strokta Vmean degerleri
farklihk gosterebilmektedir. Ancak bu ¢ahsmada
hastalar tomografik goriinlimlerine gére bir
ayirima tabi tutulmamuglardar. Bizim
cahsmamizda, Vmean degerleri infarkt alanina
gore olusturulan gruplar iginde kargilagtirildiginda
, iskeminin olustugu damar alanii iskemi tipi akim
hizlarin1 etkileyen en &nemli faktor oldugu
gozlendi. Verilerimize gore, lakiiner infarkt ve TIA
grubunda lezyon olan hemisferde Vmean degerleri
daha yiiksek bulunurken, GSI ve Bl grubunda
daha digiik hizlar kaydedilmistir. Lezyon volumu
arttika Vmean degerlerinde de diigiis izlenmigtir.
Ayni inceleme karg1 hemisferde de yapildiginda, P1
degerleri GSI  grubunda  daha  diigiik
gozikmekteyken, diger kan akim iz
parametrelerinde gok farkliik goziikmektedir. Bu
sonu¢ ise, daha genis lezyonlarda diger
hemisferden ¢alma fenomeninin sonucu olarak
yorumlanabilir.
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Bununla baglantilh olarak yapilan bagka bir
calismada ise, TCD'nin lezyon hacmi igin bir
prediktor rolii olabilecegi dusiincesi ile; 81 MCA
okluzyonlu hastada, ilk 24 saat ve 2 ila 3. haftalar
arasinda tekrarlayan TCD incelemeleri uygulanmig
ve elde edilen Vmean degerleri ile BT'de tespit
edilen lezyon hacmi arasindaki iligki aragtirilmug
(6). Ancak bu galismada Vmean degerleri ile
lezyon hacmi arasinda anlamh bir iligki tespit
edilememistir. Bizim ¢ahsmamizda elde edilen
Vmean degerlerinde erken dénemde daha genis
lezyonlardaki diigiiklik, ilk TCD siiresinin ilk 30
gin olarak segilmis olmasi ve bu siire iginde
rekanalizasyonun gelismis olacagi yonleri ile, bu
galismadan farklihik gostermektedir. Bu sonuglara
gore denilebilir ki TCD Vmean degerleri erken
donmede lezyon hacmi  hakkinda  fikir
vermektedir.

Galigmamizda ayrica, Vmax degerleri, daha
genis serebral infarktlarda hem lezyon tarafinda
hem de karst taraf hemisferde daha diigiik
bulunmugtur. Bu da Vmax degerlerinin hiperakut
donemde olmasa da, strokun ileri donemlerinde
lezyon hacmi hakkinda dolayl bilgi verebilecegini
gostermektedir, ancak kronik doénem harig
istatistiki anklamhilik ¢alismada bulunanmanustir.

Parametrelerin daha genis seriler halinde
incelenmesi bu  konuyu daha agikhga
kavusturabilir.

Sonug olarak, MCA okluzyonunda TCD
incelemesi ile elde edilen kan akim hiz
parametrelerinde Vmax ve Vmean degerleri diger
inceleme yontemlerine gore daha anlamh izleme
parametreleri olarak goziikmektedir.
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