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6RQ \ÕOODUGD \DSÕODQ oDOÕúPDODUGD NDQ EH\LQ EDUL\HULQLQ LNL WDUDIÕ DUDVÕQGDNL VÕYÕ JHoLúLQLQ KLGURVWDWLN

YH\D RQNRWLN EDVÕQo GH÷LúLNOLNOHULQGHQ GH÷LO GH R]PRODOLWHGHQ HWNLOHQGL÷L J|VWHULOPLúWLU� %X oDOÕúPDQÕQ DPDFÕ

KDOHQ NXOODQGÕ÷ÕPÕ] GH÷LúLN VRO�V\RQODUÕQ SOD]PD R]PRODOLWHVL �]HULQH HWNLOHULQL DUDúWÕUPDNWÕ� /XPEDU

LQWHUYHUWHEUDO GLVN DPHOL\DWÕ RODFDN KDVWDODUD � ��� 1D&O� � � 'HNVWUR] 5LQJHU /DNWDW YH\D � ��

Hidroxyethyl-Starch verildL� 6HoLOHQ VRO�V\RQODUÕQ KLoELUL SOD]PD R]PRODOLWHVLQL GH÷LúWLUPHGL� $QFDN

VHUHEUDO LVNHPL ULVNL RODQ KDVWDODUGD GHNVWUR] LoHUHQ 5LQJHU /DNWDWÕQ NXOODQÕOPDVÕQGD GLNNDWOL ROPDPÕ]

gerekir. >7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL �����������������@

Anahtar Kelimeler: Osmolalite, HES, ringer laktat, sodyum klorür

No changes in plasma osmolality after hydroxyethyl-starch 10%, ringer lactate dextrose
5%, and NaCl  0.9% on lumbar disc surgery

During the last few years it has been shown that osmolality more than hydrostatic or oncotic pressures
effects the water movements' trough the blood brain barrier. The goal of the present study was to compare
the effect on plasma osmolality of the infusion of different currently used solutions. Patients scheduled for
lumbar intervertebral disc surgery received either NaCl %0.9, Ringer Lactate Dextrose 5% or Hydroxyethyl-
Starch 10%. All of the selected solutions maintain plasma osmolality. We did not find any statistically
different plasma osmolality changes between groups. We must take into account that dextrose in Ringer
Lactate is harmful for patients cerebral ischemia susceptible. [Journal of Turgut Özal Medical Center
1997;4(2):161-164]
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(*) : 17-22 Ekim 1995 tarihlerinde yapýlan XXIX. Türk Anesteziyoloji ve Reanimasyon Kongresinde teblið
edilmiþtir.

1 Atatürk ÜnivHUVLWHVL 7ÕS )DN�OWHVL $QHVWH]L\RORML YH 5HDQLPDV\RQ $QDELOLP 'DOÕ� (U]XUXP
2

$WDW�UN hQLYHUVLWHVL 7ÕS )DN�OWHVL %L\RNLP\D $QDELOLP 'DOÕ� (U]XUXP
3

$WDW�UN hQLYHUVLWHVL 7ÕS )DN�OWHVL %H\LQ &HUUDKLVL $QDELOLP 'DOÕ� (U]XUXP

3ROLWUDYPDOÕ KDVWDODUGD YH EH\LQ FHUUDKL

YDNDODUÕQGD KLSRYROHPLQLQ |QOHQPHVL YH WHGDYLVLQGH

E�\�N YRO�POHUGH VÕYÕ UHSODVPDQÕ JHUHNLU� %X

DPDoOD NXOODQÕODQ NULVWDORLG YH NROORLGOHULQ SOD]PD

R]PRODOLWHVL �]HULQH HWNLOHUL YH UHODWLI ID\GDODUÕ

NRQXVXQGDNL ELOJLOHULPL] KDOD VÕQÕUOÕGÕU�

+DVDUD X÷UDPDPÕú NDQ EH\LQ EDUL\HUL YDUOÕ÷ÕQGD

EH\LQ GRNXVX VÕYÕ LoHUL÷LQLQ G�]HQOHQPHVLQGH
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SOD]PD RQNRWLN EDVÕQFÕQGDQ oRN SOD]PD R]PRWLN

EDVÕQFÕ GDKD oRN URO R\QDU ���� .DQ EH\LQ EDUL\HUL

ELU RQNRPHWUHGHQ oRN ELU R]PRPHWUH JLEL GDYUDQÕU�

øGHDO ELU R]PRPHWUH LoLQ PHPEUDQODU DUDVÕQGDNL �

mOsm/kg’lik bir osmolarite gradienti 19.3
PP+J¶OÕN ELU KLGURVWDWLN EDVÕQo IDUNÕ ROXúWXUXU� Bu
GD \DNODúÕN RODUDN WRWDO SOD]PD RQNRWLN EDVÕQFÕQD

HúLWWLU ���� 1RUPDO 3OD]PD R]PRODOLWHVLQGHNL ����

P2VP�NJ � ��� P2VPRO�.J¶OÕN JLEL KDILI ELU G�ú�ú

bile serebral ödem yaratabilir veya varolan ödemi
úLGGHWOHQGLUHELOLU� (OLPL]GHNL LQWUDYHQ|]

VRO�V\RQODUÕn plazma üzerine onkotik etkileriyle
ilgili bilgileri elde etmek intrakranal cerrahi
JLULúLPOHUGH VÕYÕ WHGDYLVLQL EHOLUOHPHN LoLQ úDUW

ROGX÷X J|U�OPHNWHGLU ����

%H\LQGH GH÷LúLN QHGHQOHUOH ROXúDQ KDVDUD

JHQHOOLNOH� NDID LoL EDVÕQo DUWÕúÕ YH D]DOPÕú EH\LQ NDQ

DNÕPÕ QHGHQL\OH JHOLúHQ �VHNRQGHU LVNHPLN KDVDUOD

VRQXoODQDQ VHUHEUDO |GHP HúOLN HGHU� gGHP

ROXúXPXQX |QOHPHN LoLQ VÕYÕ YH WX] NÕVÕWODPDVÕ

|QHULOPLúWLU� $QFDN SROLWUDYPDOÕ KDVWDGD

NDUGL\RYDVN�OHU SHUIRUPDQV D]DOÕU YH DUWPÕú

hematokrit nedeniyle serebrDO GRODúÕP GDKD GD

ER]XOXU� 6ÕYÕ YH WX] NÕVÕWODPDVÕQÕQ ID\GDVÕ

J|VWHULOHPHPLú ROPDVÕ \DQÕQGD� EX WLS KDVWDODU

genellikle hipovolemik olup kristaloid, kolloid veya
NDQD LKWL\DoODUÕ YDUGÕU�

3ROLWUDYPDOÕ KDVWDODUGD YH EH\LQ FHUUDKL

DPHOL\DWODUÕQGD VÕNFD NXOODQGÕ÷ÕPÕ] NULVWDORLG YH

kolloid solüsyonlardan üçünü (HES % 10, %5
Dektroz Ringer Laktat ve %0.9 NaCl) seçerek
plazma ozmolalitesi üzerine etkilerini, klinik
X\JXODPDODUÕPÕ]D NDWNÕGD EXOXQDELOHFH÷L

G�ú�QFHVL\OH� DUDúWÕUPD\Õ SODQODGÕN�

MATERYAL VE METOD

%X oDOÕúPD $WDW�UN hQLYHUVLWHVL 7ÕS )DN�OWHVL

$UDúWÕUPD KDVWDQHVLQGH� \DúODUÕ ����� DUDVÕQGD

GH÷LúHQ� IL]LNVHO GXUXPX $6$�,�,,¶\H X\DQ ��

KDVWDGD JHUoHNOHúWLULOGL� +DVWDODU UDVWJHOH �o JUXED

D\UÕODUDN +\GUR[\HWK\O 6WDUFK � �� ����

mOsm/kg) (HES), % 0.9 NaCl  (308 mOsm/kg)
(NaCL) veya % 5 Dextrozlu Ringer Laktat (525
mOsm/kg) (RL) verildi. Hastalara standart olarak
indüksiyon için thiopental 5 m g/kg, fentanyl 2
PJ�NJ YH DWUDFXULXP ���� PJ�NJ L�Y� YHULOGL� øGDPH

DQHVWH]L DPDFÕ\OD LVRIOXUDQ ������ LOH ���

D]RWSURWRNVLW�RNVLMHQ NDUÕúÕPÕ NXOODQÕOGÕ� +HP

RSHUDV\RQXQ EDúÕQGD� KHPGH ��� PO +(6 YH ����

ml Kristaloid verildikten sonra  kan örnekleri
DOÕQDUDN VHUXP HOHNWUROLWOHUL� JOXNR]� %81� WRWDO

protein, albumin, insülin, Hb, Hct düzeyleri tesbit
edildi.

OzmoODOLWH DúD÷ÕGDNL IRUP�OOH KHVDSODQGÕ����

Ozmolalite (mOsm/kg) = 2xNa+Glukoz/20+BUN/3

øVWDWLVWLNVHO KHVDSODPDODU ,%0 X\XPOX ELU

ELOJLVD\DUGD 6\VWDW ��� LVWDWLVWLN SURJUDPÕ

NXOODQÕODUDN 0DQQ�:KLWQH\ 8 WHVWL LOH \DSÕOGÕ�

BULGULAR

øQI�]\RQ VRQXQGD KHU�o JUXSWD W�P

SDUDPHWUHOHUGH ROXúDQ GH÷LúLNOLNOHU DoÕVÕQGDQ

\DSÕODQ NDUúÕODúWÕUPDGD +E GH÷HUOHUL +(6 JUXEXQGD

LVWDWLVWLNVHO RODUDN DQODPOÕ� 1D&O YH 5/ JUXEXQGD

LOHUL GHUHFHGH DQODPOÕ GH÷LúLNOLN WHVELW HWWLN� +FW

GH÷HUOHUL GH D\QÕ RUDQGD GH÷LúWL� *OXNR]

GH÷HUOHULQGHNL IDUN 5/ JUXEXQGD LOHUL GHUHFHGH

DQODPOÕ EXOXQGX� %81� 1D� .� 7RWDO SURWHLQ�

$OEXPLQ� øQV�OLQ GH÷HUOHULQGH DQODPOÕ GH÷LúLNOLN

ROPDGÕ �7DEOR �� 7DEOR �� 7DEOR ���

Tablo 1. dDOÕúÕODQ SDUDPHWUHOHULQ +(6 JUXEXQGD

SUHLQI�]\RQ YH SRVWLQI�]\RQ GH÷HUOHUL� 2UWDlama
(SD)s

Preinfüzyon Postinfüzyon p value
Hb   12.2 (1.00)   11.35 (0.78) 0.0491
Hct   36.3 (4.36)   32.1 (4.78) 0.0500
BUN   15.6 (1.98)   14.4 (2.35) 0.2328
Glukoz   89 (9.80)   96.5 (12.10) 0.1451
Na 134.9 (5.46) 133.2 (5.12) 0.4818
K     3.4 (0.34)     3.2 (0.27) 0.1624
Total protein     6.5 (1.30)     6.3 (1.21) 0.7200
Albumin     3.5 (0.75)     3.2 (0.80) 0.8000
øQV�OLQ   48.4 (43.96)   52.9 (68.06) 0.3493

Tablo 2. dDOÕúÕODQ SDUDPHWUHOHULQ 5LQJHU /DNWDW JUXEXnda
SUHLQI�]\RQ YH SRVWLQI�]\RQ GH÷HUOHUL� 2UWDODPD

(SD)

Preinfüzyon Postinfüzyon p value
Hb   12.3 (1.37)   10.8 (0.98) 0.0110
Hct   37.5 (4.37)   32.4 (4.19) 0.0158
BUN   18.2 (2.34)   15.5 (3.98) 0.0809
Glukoz   92 (9.74) 128.8 (7.65) 0.0010
Na 136.5 (3.78) 134.2 (3.56 0.1783
K     3.6 (0.76)     3.7 (0.56) 0.7415
Total protein     6.7 (1.43)     6.4 (1.33) 0.5700
Albumin     3.4 (0.77)     3.0 (0.66) 0.6600
øQV�OLQ   95.6 (87.43)   51.4 (31.50) 0.1003
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BaúODQJÕoWD KHVDSODQDQ R]PRODOLWH GH÷HUOHUL

HES grubunda 290.2+4.7, RL için 283.3+2.8 ve
NaCl için 285.5+1.6 idi. Seçilen mayilerin plazma
ozmolalitesi  üzerine  etkileri sonucu istatistiksel
RODUDN DQODPOÕ NDEXO HGLOPH\HFHN GH÷LúLNOLNOHU

RUWD\D oÕNWÕ÷Õ J|U�OG�� 3OD]PD R]PRODOLWH GH÷HUOHUL

infüzyon sonunda HES grubunda 289.4+3.2
mOsm/kg, RL grubunda 284.3+3.0 mOsm/kg ve
NaCl grubunda 282.1+2.2 mOsm/kg olarak bulundu
�*UDILN ��� %DúODQJÕoWDNL GH÷HUOHUOH

NDUúÕODúWÕUÕOGÕ÷ÕQGD +(6 JUXEX LoLQ S ����� 5/

grubu için p=0.76 ve NaCl için p=0.28 olarak
KHVDSODQGÕ�

T$57,�0$ 9( 6218d

6RQ \ÕOODUGD LQWUDYHQ|] VÕYÕ WHGDYLVL YH EH\LQ

|GHPL JHOLúPHVL DUDVÕQGDNL LOLúNL NRQXVXQGD \DSÕODQ

oHúLWOL GHQH\VHO oDOÕúPDODUOD |QHPOL ELOJLOHU HOGH

edildi. Bunlardan elde edilen sonuçlara göre ne

NDGDU VÕYÕ YHULOGL÷L GH÷LO GH� R VÕYÕQÕQ SOD]PD

ozmolalitesi üzerine etkisinin ne oldu÷X GDKD

önemli görünmektedir. Normal beyinde plazma ve
GRNXODUDUDVÕQGDNL VX JHoLúLQGH ELULQFLO LWLFL J�o

NDSLOOHU GXYDUÕQ KHULNL WDUDIÕ DUDVÕQGDNL R]PRWLN

EDVÕQo IDUNÕGÕU� %XQXQ DNVLQH� EH\LQ VÕYÕ LoHUL÷L

SOD]PD RQNRWLN EDVÕQFÕ YH\D KHPDWRNULWWHQ

etkilenmez. Çevredeki normal beyin dokusunda
R]PRODOLWHQLQ |QHPOL HWNLOHUL ROGX÷X KDOGH KDVDUD

X÷UDPÕú EH\LQ GRNXVX �]HULQH QH SOD]PD RQNRWLN

EDVÕQFÕQÕQ� QH GH R]PRWLN EDVÕQFÕQÕQ VÕYÕ LoHUL÷L

DoÕVÕQGDQ HWNLOHUL \RNWXU ���� 3OD]PD R]PRODOLWHVLQLQ

LQWUDYHQ|] VÕYÕODUla  dilüe edilerek aniden
G�ú�U�OPHVL NDID LoL EDVÕQFÕQGD KÕ]OÕ DUWÕúD QHGHQ

ROXU� %X QHGHQOH KLSHUR]PRODU GXUXPODU \DYDú

\DYDú G�]HOWLOPHOLGLU� ø]R�R]PRODULWH\L VD÷OD\DUDN�

NDQDPD YH SÕKWÕODúPD\Õ ER]PDGDQ � OLWUH\H NDGDU

VÕYÕ UHSODVPDQÕ +(6 YH DOEXPLQOe VD÷ODQDELOPLúWLU

(5).

6KDFNIRUG YH DUN� \DSWÕNODUÕ oDOÕúPDGD NDID

WUDYPDVÕQGDQ VRQUD KLSHUWRQLN 1D&O LOH

LQWUDNUDQL\DO EDVÕQFÕ D]DOWPÕú YH VHUHEUDO NDQ

DNÕPÕQÕ L\LOHúWLUHUHN VHNRQGHU EH\LQ KDVDUÕQÕQ

ROXúXPXQX HQJHOOHPLúOHUGLU� %X oDOÕúPD VRQXFXQD

GD\DQDUDN KDILI KLSHUWRQLN VRO�V\RQODUÕQ �����

1D&O� IRNDO EH\LQ KDVDUÕ RODQ YDNDODUGD

NXOODQÕOPDVÕQÕ |QHUPLúOHUGLU ���� %L]LP

oDOÕúPDPÕ]GD NXOODQGÕ÷ÕPÕ] VRO�V\RQODU ���� 1D&O

LoHUPHNWH ROXS� EHNOHGL÷LPL] JLEL R]PRODOLWH

GH÷HUOHULQGH DQODPOÕ GH÷LúLNOLN \DUDWPDdÕODU�

.OLQLN YH WHPHO ELOLPOHUGHNL oDOÕúPDODU VRQXFX

RUWD\D oÕNDQ ELOJLOHUH J|UH QRUPDO JOXNR]

PHWDEROL]PDVÕQD VDKLS EH\LQ FHUUDKL

KDVWDODUÕQGD JOXNR]OX LQWUDYHQ|]

solüsyonlardan vazgeçilmelidir (7,8). Hastalar
\DSÕODQ DPHOL\DWÕQ W�U�QH J|UH ELU |Oo�GH

iskemiye maruz kalabilirler. Ortamda glukoz
DUWWÕNoD LVNHPL VRQXFX JHOLúHQ EH\LQ |GHPL YH

DQDHURELN PHWDEROL]PD �U�QOHULQLQ DUWÕúÕQD

ED÷OÕ EH\LQ KDVDUÕ úLGGHWOHQLU� +DVWDODUÕQ oR÷X

4 saate kadar glukoz infüzyonu
\DSÕOPDPDVÕQD GD\DQDELOLU� EX DúDPDGDQ

sonra gOXNR] WD\LQL VÕN DUDODUOD WHNUDUODQDUDN

LQI�]\RQ \|QOHQGLULOLU� dDOÕúPD V�UHVLQFH

GHNVWUR] LoHUHQ 5LQJHU /DNWDW X\JXODPÕú

ROPDPÕ] QHGHQL\OH NDQ JOXNR] G�]H\OHUL

DUDVÕQGD DQODPOÕ GH÷LúLNOLNOHU ROXúWX� %XQXQ

LVNHPL ULVNL RODQ KDVWDODUGD GLNNDWH DOÕQPDVÕ

JHUHNLU� *OXNR] PHWDEROL]PDVÕQGD ER]XNOXN

olan hastalarda %5 dekstrozlu Ringer

Tablo 3. dDOÕúÕODQ SDUDPHWUHOHULQ 1D&O JUubunda
SUHLQI�]\RQ YH SRVWLQI�]\RQ GH÷HUOHUL�

Ortalama (SD)
Preinfüzyon Postinfüzyon p value

Hb   13.1 (1.11)   11.2 (1.23) 0.0010
Hct   38.6 (4.98)   33.2 (4.34) 0.0187
BUN   20.6 (1.99)   19.7 (1.78) 0.3000
Glukoz   90 (9.76) 100.4 (12.5) 0.6390
Na 135.2 (4.37) 135.6 (5.67) 0.8617
K     3.3 (0.59)     3.5 (0.45) 0.4052
Total protein     6.2 (1.09)     6.1 (0.98) 0.8300
Albumin     3.3 (0.65)     3.2 (0.76) 0.7600
øQV�OLQ   61.4 (66.96)   29.9 (9.53) 0.0724

278

280

282

284

286

288

290
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Preinfüzyon Postinfüzyon

Osmolalite 
(mOsm/kg)

HES
RL
NaCl

Grafik 1 . +HU �o JUXSWD LQI�]\RQ |QFHVL YH VRQUDVÕ SOD]PD R]PRODOLWHVL

GH÷LúLNOLNOHUL
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/DNWDWÕQ X]XQ V�UHOL HWNLOHUL L]OHQPHOLGLU�

dDOÕúPDPÕ]GD VDGH 5LQJHU /DNWDWÕ R]PRODOLWHVL ���

P2VP�NJ JLEL G�ú�N ROPDVÕ QHGHQL\OH� DPDFÕPÕ]D

X\JXQ ROPDGÕ÷ÕQÕ G�ú�QG�÷�P�] LoLQ seçmedik.

Sentetik Hydroxyethyl-Starch  makromolekülü-
Q�Q oHúLWOL GRNXODUGD D\UÕOPÕú NDSLOOHU HQGRWHO

K�FUHOHULQGH \DSÕúWÕUÕFÕ HWNLVL\OH� NDSLOOHU

SHUPHDELOLWH\L G�]HQOHGL÷L YH |GHP ROXúXPXQX

HQJHOOHGL÷L J|VWHULOPLúWLU ���� 6RQ \ÕOODUGD KÕ]OD

DUWDQ GHQH\VHO YH NOLQLN oDOÕúPDODUGD EH\LQ

GRNXVXQD LQWUDYHQ|] VÕYÕ WHGDYLVLQLQ HWNLOHUL

DUDúWÕUÕOPÕú� $QFDN +(6¶LQ EH\LQ |GHPLQL

D]DOWWÕ÷ÕQD GDLU NHVLQ ELOJL HGLQLOHPHPLúWLU� <DSÕODQ

LNL D\UÕ GHQH\VHO oDOÕúPDGD +(6 LOH LOJLOL IDUNOÕ

VRQXoODUD YDUÕOPÕú� dDOÕúPDODUÕQ birinde pentastarch
JUXEXQGD NDQ EH\LQ EDUL\HUL JHoLUJHQOL÷L� EH\LQ

KDVDUÕ YH VHUHEUDO |GHPLQ D]DOGÕ÷Õ J|U�OP�ú ����

'L÷HU ELU oDOÕúPDGD LVH EXQXQ DNVLQH SHQWDVWDUFK

JUXEXQGD NRQWURO JUXEXQD J|UH EH\LQ VX LoHUL÷LQGH

ELU IDUN RUWD\D NRQDPDPÕúWÕU ����� %L] de HES’in
R]PRODOLWH\L DQODPOÕ |Oo�GH GH÷LúWLUPHGL÷LQH GDLU

sonuçlar elde ettik.

$\UÕFD 1D&O YH 5/ JUXSODUÕQGD GD R]PRODOLWH

GH÷LúPHGL� .RURVXH YH DUN� \DSWÕNODUÕ GHQH\VHO

oDOÕúPDGD KHPRGLO�V\RQ DPDFÕ\OD N|SHNOHUGH

NROORLG YH\D NULVWDORLG NXOODQPÕú� EX DUDGD

ROXúWXUGXNODUÕ JHoLFL RUWD VHUHEUDO DUWHU RNO�]\RQX

VRQXFX ROXúDQ VHUHEUDO LVNHPL\H ED÷OÕ Q|URORMLN

GH÷LúLNOLNOHUL ELU KDIWD V�UH LOH L]OHPLúOHU YH 5LQJHU

/DNWDW YH NULVWDORLGOHUOH EH\LQ �]HULQGH ROXúDQ

HWNLOHUL ]DUDUOÕ EXOPXúODUGÕU����� 2]PRODliteyi
GH÷LúWLUPHPHVLQH NDUúÕQ 1D&O YH 5LQJHU /DNWDWÕQ

E�\�N YRO�P UHSODVPDQÕ JHUHNHQ GXUXPODUGD EH\LQ

�]HULQH HWNLOHULQLQ QH RODFD÷ÕQÕ EL]LP oDOÕúPDPÕ]D

ait bulgulara dayanarak söyleyemeyiz.

6RQXo RODUDN� NXOODQGÕ÷ÕPÕ] LQWUDYHQ|]
VRO�V\RQODUÕQ SOD]PD R]PRODOLWHVL �]HULQH |QHPOL
HWNLOHUL ROPDGÕ÷ÕQÕ V|\OH\HELOLUL]� %X VRO�V\RQODUÕQ
GDKD X]XQ V�UHOHUGH YH GH÷LúLN YRO�POHUGH
R]PRODOLWH �]HULQH HWNLOHUL DUDúWÕUÕOPDOÕGÕU�
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