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Beyin Cerrahi Anestezisinde Arteryel ve Juguler Bulb Venöz Kan
*D]ODUÕQGDNL�)DUNÕQ�'H÷HUOHQGLULOPHVL�
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5HWURJUDG MXJXOHU YHQ|] EXOE NDWHWHUL]DV\RQX� VHUHEUDO NDQ DNÕPÕ YH PHWDEROL]PDVÕQÕQ PRQLW|UL]H HGLOPHVLQH

RODQDN YHUHQ ID\GDOÕ ELU WHNQLN RODUDN JLWWLNoH GDKD ID]OD NDEXO J|UPHNWHGLU� %X oDOÕúPDGD� X\JXODGÕ÷ÕPÕ]

Q|URDQHVWH]L WHNQL÷LQL REMHNWLI RODUDN \|QOHQGLUHELOPH\L DPDoODGÕN� (WLN NRPLWH L]QL\OH� NDID WUDYPDOÕ EH\LQ

FHUUDKL JLULúLPL X\JXODQDFDN �� KDVWDGD MXJXOHU YHQ YH UDGL\DO DUWHU NDQ�OH HGLOGL� .DQ JD]Õ� +E� R]PRODOLWH�

%81� 1D� . |Oo�POHUL \DSÕOGÕ� +DVWDODU WLRSHQWDO� DWUDNXU\XP� IHQWDQLO YH L]RIOXUDQ LOH DQHVWHWL]H HGLOGLOHU�

2NVLMHQ�KDYD � �� RUDQÕQGDNL NDUÕúÕPOD QRUPRYHQWLODV\RQ X\JXODQGÕ� &LOW LQVL]\RQX HVQDVÕQGD� GXUD DoÕOGÕNWDQ

YH GXUD NDSDWÕOGÕNWDQ VRQUD ROPDN �]HUH Hú]DPDQOÕ DUWHU\HO YH MXJXOHU YHQ|] EXOE NDQ JD]ODUÕ |Oo�OG�� S+�

pCO2, HCO3, SO2 ve CntO2 GH÷HUOHUL ND\GHGLOGL� 7�P KDVWDODU FLGGL YHQ|] GHVDWXUDV\RQ YH DUWHU\HO KLSRNDSQL

halindeydi. SjO2 � ��¶QLQ DOWÕQGD LVH LQVSLUDV\RQ KDYDVÕQGDNL 22 RUDQÕ YH HQG�WLGDO &22 RUDQÕ DUWÕUÕOGÕ�

0DQQLWRO LQI�]\RQXQGDQ ID\GDODQÕOGÕ� $UWHUL\RYHQ|] S&22, pH ve CntO2 IDUNODUÕ RSHUDV\RQ VRQXQD GR÷UX

D]DOGÕ� %X VRQXoODU YHQWLODV\RQXQ D\DUODQPDVÕ� R]PRWLN G�]HQOHPHOHU YH FHUUDKL GHNRPSUHV\RQ LOH VHUHEUDO

SHUI�]\RQXQ G�]HOGL÷LQL J|VWHUPHNWHGLU� 6RQXo RODUDN� LQWUDRSHUDWLI 6M22 PRQLW|UL]DV\RQXQ X\JXODQPDVÕ

P�PN�Q YH ID\GDOÕ RODELOHFHN ELU WHNQLN ROGX÷X J|U�OP�úW�U� >7XUJXW g]DO 7ÕS 0HUNH]L 'HUJLVL ��������������
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Anahtar Kelimeler:6HUHEUDO SHUI�]\RQ� MXJXOHU EXOE� NDQ JD]ODUÕ

Evaluation of arterial and jugular bulb venous blood gase differences during neurosurgical
procedures

Retrograde catheterization of the internal jugular venous bulb is a useful technique which is becoming more
widespread as it enables monitoring of cerebral blood flow  and cerebral metabolism. In this study, we  aimed to
determine our neuroanaesthesia as an objective technique. After Ethic Committee approval, 10 patients with
head trauma were included in this study. Radial arter and jugular venous cannulation were performed in
operating room. Blood gases, Hb, osmolality, BUN, Na, and K were analysed. Patients  were anesthetized with
thiopental, atracurium, fentanyl and isoflurane.  We performed normoventilation using  50 %  O2-air mixture.
Simultaneous arterial and jugular venous  gases were obtained after skin incision, when dura opened and when
dura closed. pH, pCO2, HCO3, SO2  and CntO2  values were recorded. Severe desaturation was detected in all
patients. They  had low arterial pCO2. Cerebral venous desaturation was corrected at higher levels of inspired
O2, with mannitol and by increasing arteryel PCO2  2-3 mmHg  when SjO2 below 50 %. Arteriovenous
differences in pCO2, pH, and CntO2 were evaluated. All these parameters tended to decrease towards the end of
the operation. These results  indicated that cerebral perfusion was improved by adaptation of ventilation,
osmotherapy and surgical decompression. We concluded that intraoperative monitoring of  SjO2 may be
beneficial in patients undergoing neurosurgical  procedures. [Journal of Turgut Özal Medical Center
1997;4(3):294-297]
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ùHNLO �� Juguler venöz desaturasyon nedenini  ve tedavisini tesbit için algoritm

Retrograd juguler venöz kateterizasyon ile
PRQLW|UL]DV\RQ YH MXJXOHU YHQ|] NDQ JD]Õ

analizlerinin beyin cerrahi anestezisini yönlendirmede
ID\GDOÕ ELU WHNQLN ROGX÷X JLWWLNoH GDKD ID]OD NDEXO

görmektedir. Nadiren ciddi komplikasyonlara neden
RODELOLU ���� %X WHNQLNOH VHUHEUDO NDQ DNÕPÕ �&%)��

serebral metabolizma (CMRO2) ve arteryel ve venöz
RNVLMHQ NRQVDQWUDV\RQODUÕ DUDVÕQGDNL IDUNGDQ �6D22-
SjO2) elde edilen serebral oksijen ekstraksiyonu
(CEO2� KDNNÕQGD ELOJL VDKLEL RODELOLUL]� )LFN

Prensibine göre;

CBF/CMRO2=K(SaO2-SvO2)=CEO2

K=Hbx1.34

$UWHU\HO YH YHQ|] RNVLMHQ VDWXUDV\RQODUÕ DUDVÕQGDNL

IDUN EH\QLQ PHWDEROLN |]HOOLNOHULQL \DQVÕWDQ ID\GDOÕ ELU

SDUDPHWUHGLU ���� .XOODQÕODQ WHNQLNWH� NDURWLVLQ KHPHQ

\DQÕQGDQ VWHUQRNOHLGRPDVWRLG NDVÕQ PHGL\DOLQGHQ YH

NULNRLG NÕNÕUGD÷ÕQ DOW NHQDUÕ KL]DVÕQGDQ \DSÕODQ

ponksiyon ile kateter internal  juguler ven içinde
LOHUOHWLOHUHN XFX MXJXOHU EXOEXV KL]DVÕQGD RODFDN

úHNLOGH WHVELW HGLOLU� .DWHWHULQ XFXQXQ MXJXOHU EXOEGD

ROGX÷X UDG\RJUDILN RODUDN GR÷UXODQPDOÕGÕU ���� (OGH

HGLOHQ YHULOHULQ JHoHUOLOL÷L LoLQ WHUDS|WLN JLULúLPOHUGHQ

|QFHNL |Oo�P GH÷HUOHULQLQ ELOLQPHVL ]RUXQOXGXU ����

8\JXODGÕ÷ÕPÕ] Q|URDQHVWH]L WHNQL÷LQL MXJXOHU

YHQ|] NDWHWHUL]DV\RQ YH MXJXOHU YHQ|] NDQ JD]Õ

DQDOL]OHUL VRQXoODUÕQD J|UH REMHNWLI RODUDN

\|QOHQGLUPH\L DPDoODGÕN�

MATERYAL VE METOD

dDOÕúPD NDID WUDYPDOÕ� ����� \DúODUÕQGDNL ��

KDVWD\D X\JXODQGÕ� +DVWDODU DPHOL\DWKDQH\H

DOÕQGÕNODUÕQGD �� * LQWUDYHQ|] NDWHWHU LOH LNLQFL

GDPDU \ROX DoÕODUDN ���� FF 5LQJHU /DNWDW

LQI�]\RQXQD EDúODQGÕ� 5DGLDO DUWHU �� * LQWUDYHQ|]

kateter ile kanüle edildi.
Juguler ven kanülasyonu  14
* �� PP L÷QH \DUGÕPÕ\OD� ��

G  45 cm kateter ile ven
LoLQGH \DNODúÕN �� FP

LOHUOHWLOHUHN \DSÕOGÕ� .DWHWHU

ucunun  juguler bulbda
ROGX÷X UDG\RJUDILN RODUDN

GR÷UXODQGÕ� -XJXOHU YH

DUWHU\HO NDQ JD]Õ� +E� +FW�

osmolalite, Na, K, glukoz,
BUN tayini için kan örnekleri

DOÕQGÕ� +DVWDODU � PJ�NJ WKLRSHQWDO
OH LQG�NVL\RQGDQ

VRQUD ��� PJ�NJ WUDFULXP \DSÕODUDN HQW�EH HGLOGLOHU�

%DúODQJÕoWD IHQWDQLO � �J�NJ L�Y� \DSÕOGÕ YH GDKD VRQUD

� �J�NJ�VDDW GR]GD X\JXODQGÕ� +DVWDODUD LVRIOXUDQ �

0.8-1 ve O2�KDYD NDUÕúÕPÕ LOH QRUPRYHQWLODV\RQ

\DSÕOGÕ� 9�FXW ÕVÕVÕ� HQG�WLGDO &22, puls oksimetre ve
anestezik gazlar monitörize edilerek  izlendi. Kan
EDVÕQFÕ UDG\DO DUWHUGHQ PRQLWRUL]H HGLOGL�

+HPRGLQDPLN YH UHVSLUDWXDU VWDELOLWH VD÷ODQÕQFD FLOW

LQVL]\RQXQGDQ VRQUD� GXUD DoÕOGÕ÷ÕQGD YH GXUD

NDSDWÕOÕUNHQ ROPDN �]HUH LQWHUQDO MXJXOHU YHQ YH DUWHU

NDQ JD]ODUÕQÕQ Hú]DPDQOÕ DQDOL]L LoLQ WHNUDU NDQ

|UQHNOHUL DOÕQGÕ� S+� S&22, CO2, HCO3, SO2 ve CntO2

EHOLUOHQGL� %X GH÷HUOHULQ DUWHUL\RYHQ|] IDUNODUÕ

KHVDSODQGÕ� +DVWDODUD LGUDU VRQGDVÕ WDNÕODUDN� KDVWDODU

��� FF QHJDWLI VÕYÕ GHQJHVLQGH WXWXOPD\D oDOÕúÕOGÕ�

'XUD DoÕOÕQFD\D NDGDU W�P KDVWDODUD ��� J�NJ � ��
OLN

PDQQLWRO LQI�]\RQX \DSÕOGÕ� 6HUHEUDO YHQ|]

desaturasyon; SjO2 %50'den fazla ise yok, % 45 - 50
DUDVÕ LVH KDILI YH � ��
GHQ G�ú�N LVH FLGGL RODUDN

GH÷HUOHQGLULOGL� $\UÕFD VHUHEUDO NRUXPD DPDFÕ\OD� ,�

SjO2 % 50'den fazla ve PaCO2 25 mmHg'dan az ise
ELUúH\ \DSÕOPDGÕ� ,,� 6M22 %50'den  ve PaCO2 25
mmHg'dan az ise CO2
L DUWÕUPD \|QWHPOHUL X\JXODQGÕ�

III- SjO2 % 50 den az ve PaCO2 25 mmHg'dan fazla
LVH PDQQLWRO LQI�]\RQX YH )ÕR2 DUWÕUPD JLULúLPLQGH

bulunuldu. Juguler venöz  desaturasyon nedenini
WHVELW HWPHN LoLQ DOJRULWP ROXúWXUXOGX �&UX] YH

DUN¶GDQ GH÷LúWLULOHUHN� �ùHNLO ��� 9HULOHU WHN \|QO�

YDU\DQV DQDOL]L LOH GH÷HUOHQGLULOGL�

BULGULAR

Hastalarda toplam 80 arteryel ve juguler venöz kan
JD]Õ |Oo�P� \DSÕOGÕ� 7�P KDVWDODU EDúODQJÕoWD FLGGL

YHQ|] GHVDWXUDV\RQGD\GÕ �7DEOR ��� 0DQQLWRO

LQI�]\RQX YH )ÕR2 DUWÕúÕ LOH GHVDWXUDV\RQ G�]HOWLOGL�

'DNLND YHQWLODV\RQX D]DOWÕOPDVÕQD NDUúÕQ KLSRNDSQL
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Tablo 1. 2SHUDV\RQ V�UHVLQFH MXJXOHU YHQ|] YH DUWHULHO NDQ JD]Õ GH÷HUOHUL

(Ortalama+SD)

Parametreler øQG�NVL\RQGDQ
önce

Cilt insizyonun-
dan sonra

Dura mater
DoÕOGÕ÷ÕQGD

Dura mater
NDSDWÕOGÕ÷ÕQGD

pH arter 7.33(0.024) 7.48(0.019) 7.51(0.021) 7.45(0.022)
pH ven 7.30(0.018) 7.36(0.013) 7.41(0.017) 7.42(0.021)
pCO2 arter 30.05(1.641) 20.66(1.243) 20.02(0.596) 23.41(0.874)
pCO2 ven 35.98(1.400) 33.06(1.007) 24.80(1.033) 27.50(1.179)
pO2 arter 92.32(1.674) 186.70(7.150) 237.21(7.024) 246.89(7.339)
pO2 ven 24.34(1.909) 25.87(2.047) 39.61(2.273) 49.89(2.063)
HCO3 arter 16.30(1.337) 16.25(1.034) 16.66(1.116) 20.66(2.290)
HCO3 ven 18.52(1.394) 19.93(0.989) 19.73(0.874) 22.68(2.055)
SO2 arter 97.15(1.944) 99.53(0.353) 99.70(0.211) 99.87(0.142)
SO2 ven 32.76(2.573) 42.22(2.581) 49.22(2.260) 70.80(3.425)
CntO2 arter 17.72(2.257) 16.58(1.834) 16.28(1.759) 15.70(1.829)
CntO2 ven 9.46(1.572) 9.07(1.647) 10.11(2.331) 11.02(2.262)
SaO2-SjO2 55.9 56.6 49.5 28
ACntO2-VCntO2 7.6 7 7.1 3.8

Tablo 2. øQG�NVL\RQGDQ |QFH YH RSHUDV\RQ VÕUDVÕQGDNL RUWDODPD DUWHU EDVÕQFÕ

(OAB), end-tidal CO2 �RVPRODOLWH� +E YH DUWHU\HO�YHQ|] VDWXUDV\RQ IDUNÕ

GH÷HUOHUL �2UWDODPD+SD).

Parametreler øQG�NVL\RQGDQ
önce

Cilt insizyo-
nundan sonra

Dura mater
DoÕOGÕ÷ÕQGD

Dura mater
NDSDWÕOGÕ÷ÕQGD

OAB (mmHg) 95.20(3.29) 90.60(3.53) 85.50(4.81) 90.40(3.20)
PECO2 (mmHg) 27.30(1.95) 25.10(1.45) 23.10(1.37) 24.10(1.85)
Osmolalite(mosm/kg) 289.90(3.84) 296.90(4.70) 299.70(6.70) 310.90(5.70)
Hb (g/dl) 11.48(0.55) 10.52(0.37) 10.92(0.32) 11.04(0.62)
SaO2-SjO2 55.9 46.6 42.9 28

operasyon süresince devam etti. Operasyon sonundaki
GL÷HU W�P SDUDPHWUHOHU QRUPDO EXOXQGX� 2UWDODPD

DUWHU EDVÕQFÕ� HQG�WLGDO &22, ozmolalite, Hb ve
DUWHUL\RYHQ|] VDWXUDV\RQ IDUNODUÕQGDNL GH÷LúLNOLNOHU

kaydedildi (Tablo 2). Hem  pH ve CO2 gradiyentleri
hemde beynin oksijen
ekstraksiyonu  operasyonun
VRQXQD GR÷UX D]DOGÕ �*UDILN

1).

7$57,ù0$ 9( 6218d

.DQ DNÕPÕQGDNL DNXW

D]DOPD VÕUDVÕQGD DUWHUL\RYHQ|]

PCO2, pH, SO2 ve CntO2

IDUNODUÕ GRNX KLSRNVLVLQL

gösteren güvenilir
parametrelerdir (5). Asit baz
dengesindeki ufak
GH÷LúLNOLNOHU NRPSOLNDV\RQVX]

bir operatif seyir gösterirken,
pH ve PCO2 GHNL $�9 IDUNÕQ

DUWPDVÕ 22 sunumu ve metabolik
LKWL\Do DUDVÕQGDNL GHQJHVL]OL÷L
\DQVÕWÕU� +HP VHUHEUDO 22

ekstraksiyonunun hemde A-V
DVLG ED] IDUNÕ PLNWDUÕQÕQ
belirlenmesi beynin metabolik
LKWL\DoODUÕQÕ NDUúÕODPDN LoLQ
gerekli  olan O2 LQ X\JXQ úHNLOGH
YH ]DPDQÕQGD G�]HQOHQPHVLQH
\DUGÕPFÕ ROXU ������

6HUHEUDO PHWDEROLN LKWL\DFÕQ
DUWWÕ÷Õ� SHUI�]\RQXQ ER]XOGX÷X
YH\D KHULNLVLQLQ ELUOLNWH ROGX÷X
UHODWLI KLSRNDSQL GXUXPODUÕQGD
serebral anaerobik metabolizma
ve sonuçta da serbest radikallerin
\RODoWÕ÷Õ Q|URQ KDVDUÕ DUWDU�
%L]LP YDNDODUGD GD RUWD\D oÕNWÕ÷Õ
JLEL \�NVHN UDNÕPOÕ \HUOHUGH
hipokapni beyin cerrahi
anestezisini etkileyebilir. Ancak
SjO2 GH÷HUOHULQGH KLSRNVL
ND\GHGLOPHGL÷L V�UHFH 3D&22

GH÷HUL ,&3¶Õ P�PN�Q RODQ HQ
DúD÷Õ G�]H\OHUGH WXWDFDN
seviyelere indirilebilir (4).
+DVWDODUD NDQ JD]Õ DQDOL]L
\DSWÕUPDGDQ YH PDQQLWRO

vermeden önce hiperventilasyon uygulamaktan
NDoÕQPDOÕGÕU� 9DNDODUÕPÕ]GD SRVWRSHUDWLI
komplikasyon görülmemesini kronik hipokapniye
X\XPOD DoÕNOD\DELOLUL]� $QFDN GX\DUOÕ YH NURQLN

Grafik 1. ∆ pH, ∆ pCO2, ∆ CntO2 ve ∆ SaO2 GH÷HUOHULQLQ RSHUDV\RQ V�UHVLQFH

GH÷LúLPL
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hiperkapnili hastalarda metabolik ve perfüzyona ait
ER]XNOXNODU RODELOLU� $QHVWH]L DOWÕQGD YH D\QÕ Y�FXW
ÕVÕVÕQGD EH\QLQ RNVLMHQ W�NHWLPLQL VDELW NDEXO
HWWL÷LPL]GH� EXOJXODUÕPÕ]D J|UH MXJXOHU EXOE YHQ|]
RNVLMHQ VDWXUDV\RQXQGDNL DUWPD\Õ FHUUDKL
GHNRPSUHV\RQD ED÷OÕ NDQ DNÕPÕ DUWÕúÕQD YH SD&22

GH÷LúLNOLNOHULQH ED÷OD\DELOLUL]� $\UÕFD� oDOÕúPDPÕ]GD
pH ve pCO2 JUDGL\HQWOHULQLQ D]DOPDVÕ GD GRNX
SHUI�]\RQXQXQ RSHUDV\RQ VRQXQD GR÷UX GDKD L\L
ROGX÷XQX J|VWHUPHNWHGLU�

Mannitol dual etkiye sahip olan ozmotik bir
DMDQGÕU� %DúODQJÕoWDNL EROXV LQI�]\RQXQX WDNLEHQ NDQ
YLVNR]LWHVL D]DOÕU� KLSHUR]PRODOLWH\H ED÷OÕ
YD]RGLODWDV\RQ JHOLúLU� 0DQQLWRO�Q &0522’yi
GH÷LúWLUPHGL÷LQL NDEXO HGHUVHN� VRQXo EH\LQ NDQ
DNÕPÕQGD DUWÕúD ED÷OÕ 6M22¶GHNL DUWÕúWÕU� øOHUL
GDNLNDODUGDNL HWNLVL LVH LQWUDNUDQL\DO EDVÕQoWDNL �,&3�
D]DOPD\D ED÷OÕ RODQ VHUHEUDO SHUI�]\RQ EDVÕQFÕQGDNL
DUWPDGÕU ������� 3D&22  ve SjO2 herikisinin  birden
G�ú�N ROGX÷X GXUXPODUGD PDQQLWRO�Q EX
|]HOOLNOHULQGHQ ID\GDODQÕODUDN VHUHEUDO NDQ DNÕPÕ
G�]HQOHQHELOLU� %L]GH oDOÕúPDPÕ]GD JHUHNWL÷LQGH
PDQQLWRO LQI�]\RQXQX ��� J�NJ GR]GD WHNUDUODGÕN�

 N22 
LQ ���� P \�NVHNOLNWHNL DQHVWH]LN HWNLQOL÷L
WDUWÕúPDOÕ ROGX÷XQGDQ YH DUWHU\HO KLSHURNVLMHQDV\RQ
LOH EH\LQ KLSRNVLVL |QOHQHELOHFH÷LQGHQ YDNDODUÕPÕ]GD
D]RWSURWRNVLW NXOODQPDGÕN ����� %DúODQJÕoWD
YDNDODUÕPÕ]GDNL 6M22¶GHNL FLGGL GHVDWXUDV\RQ )ÕR2

DUWÕUÕODUDN RUWDGDQ NDOGÕUÕOGÕ� +LSHURNVLMHQDV\RQ LOH
VHUHEUDO LVNHPL |QOHQPH\H oDOÕúÕOGÕ�

6HUHEUDO YHQ|] NDQ JD]Õ DQDOL]OHULQLQ� MXJXOHU
YHQ|] RNVLMHQ VDWXUDV\RQXQX \�NVHOWPHN DPDFÕ\OD
uygun zamanda gereken ventilatuvar ve ozmotik
G�]HQOHPHOHULQ \DSÕOPDVÕQÕ VD÷ODGÕ÷Õ� EH\LQ FHUUDKL
DQHVWH]LVLQL \|QOHQGLUPHGH ID\GDOÕ ELU WHNQLN ROGX÷X
ve bu nedenle kontinyu SjO2 monitorizasyonunun
\DSÕODPDGÕ÷Õ KDVWDQHOHUGH X\JXODQDELOHFH÷L NDQDDWLQH
YDUGÕN�
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