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P e B i, SR B 30 BK L <, 1 95 0 P 8 B UMD BE (SjivO,) IR BRI (CEO,) 1 3 - Bk 4 & & 32 (AVDO,).,
BEARF ICP.CPP 1 GCS #1744, Rt % 10 I ESRWENELHEREEINRA. R BF4AH
J51d SjvO, F i&,CEO, MAVDO, A & .45 )5 2~4 d,SivO, # & ,CEO, IAVDO, TR, 5t RA MK ERF
BEHP 5<0.05) ., HiE2~4d,ICPE .+ F R 4SivO. 7 # .CEO, MAVDO, F i ; F#:,CPP & . E[&
4 SjvO, # % ,CEO fFIAVDO, F[&; ICPE A A MCPPE E R KA L AR ZEAER, SICPR.9FEH
BHARCPPR P ERKALELERWEEREH P <0.05) B ERNMRAG AN ERNSRRGHEL, 55
2~5 AR BRIV E R HNE BZ# (P <0.05), ICP5SjvO, & i # ¥ (r=-0. 865 2,P<<0.01),5CEO,
& IE # % (r=0.417 2, P<<0.05), 5 AVDO; & IF # % (+=0.477 1, P<{0.05); CPP 5 SjvO. £ IE # %
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Changes in cerebral oxygen metabolism and significance in patients with severe head injury ZHU Xi,
WANG Zhen-yu, XIE Jing-cheng. Department of Intensive Care Units Third Hospital, Peking University,
Beijing 100083, China

[Abstract] Objective To investigate the changes in cerebral oxygen metabolism following head injury
and their relationship with intracranial pressure (ICP), cerebral perfusion pressure (CPP), and Glasgow
coma scale (GCS). Methods Forty-five patients after surgery for serious head injury were studied and
divided into different groups according to ICP, CPP and GCS, 10 patients without head injury were enrolled
as controls. GCS, ICP, CPP, blood gas analysis, jugular bulb for gas analysis, jugular bulb blood oxygen
saturation (SjvO,), cerebral arterial-venous oxygen content difference (AVDO;) were accessed and scored,
and cerebral extraction of oxygen (CEQ;) were calculated in all the patients. The relationships of these
parameters with ICP, CPP and GCS score were analysed. Results On the 1 st postinjury day SjvO,decreased
whereas CEQO; and AVDQ; increased in all patients, with significant differences compared with the controls
(all P<C0.05). During the 2 nd - 4 th postoperative days, SjvO; gradually increased with CEO; and AVDO;
decreased in patients with mild or moderate head injury of increased in ICP or lowered in CPP group, the
changes in the above parameters were slower, with significant difference compared with patients with
increase in ICP, and mild or moderate lowering of CPP (all P<C0.05). There were significant differences in
SjvO;, CEO;, and AVDO, between the group of GCS<(5 and GCS>>6 — 8 during the 2 nd — 5 th days
(all P<C0.05). ICP was negatively correlated with SjvO;(r=- 0. 865 2, P<{0. 01) and positively correlated
with CEOQ;(r=0. 417 2, P<{0.05) and AVDQO,(r=0.477 1, P<0.05). CPP was positively correlated with
SjvO; (r=10.883 0, P<C0.01) and negatively correlated with CEQ, (r=-0.672 4, P<{0.05) and AVDO,
(r=-10.835 0, P<C0.01). GCS score was positively correlated with SjvO;(r=0. 823 0, P<{0.01) and CEO,
(r=0.801 0, P<{0.001), but there was no correlation between GCS score and AVDO, (» = 2.631 0,
P=0.677). Conclusion In patients with serious head injury, if the increase in ICP is mild or moderate,
there are cerebral hypoxia and ischemia during the first 24 hours after injury. During the 2 nd — 4 th
postinjury days, the brain becomes hyperemic and hyperoxygenated. Marked increase in ICP results in
persistent cerebral hypoxia and ischemia. ICP, CPP and GCS score are main factors affecting cerebral oxygen
metabolism.

[Key words] severe head injury; cerebral oxygen metabolism; intracranial pressure; cerebral
perfusion pressure
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S 5E R EH AR T2 RAES G WBEE 5
B, TEERESILIEBULE XEEAE R, X —
EEMSEFREAIKBERE MG RFRER
FIESE Y, BFFT A . d skl A B E 2 SR IR
KEMRMGOFHIBREEZENFER,. EANEER
R A, T B 5 HAGE R L 5O SR, 3
—EMEXNRAFMRES, “EYWRRGEHE
FIEERTUE . EL, B iR S AL B, KX &
HRRGHMBREEERSEN. ARREEUR
KRB MEDSE SR, TR ERNE 45 RS
R E, HFITERRBAAE B A EJCP) i
HERECPP) BXRBEESREANMPIXER.
1 #BES5HZE
1.1 50 . %BER>18F 5 24 h W L
B &% 5 (GCS)3~8 4 i) 5. 4l pof g 15 £ s 5 . HE
BREHHMERTERG . SBHEAEGE. 3 E
Bl 3L S A KR AN 45 B2 v E R 4 1 M
WEE. B 27 B, 40 18 Bl FF i 22~67 %, F Yy
(45.24413.31) #;GCS 3~ 8 4, F ¥ (4. 96 +
1. 42) 4y s B B /5 IR #6145 (GCS 6~8 43)18 #l , 4 &
B f B B 45 (GCS 3~5 43027 Bl iR CT K& R
T R Sh 1l Ak 18 ), BE BT i Ak 13 1, AR i 45 9 B,
RPN LAk 5 B ABE 24 B 42 BT /% P9 I B 5 R R B,
EHRWBEAR,3 BIRTFIRIT. TES RGN ER 5
Ja 24 h WHEAT, WS MBT Rl R4k 5 d RESET- ML,
WA A o BIFET. FadkEE 10 B M. A
HtESHERERTFAEREFREEEELYT S
QCU B EER BA, ENRBEARERS T, MEER
EXRBRIEGH BETHRMET B 17 3 A8k
BE HFASEEREARR, LR RPFRA.
1.2 FHABRKFRNEE & Xy E#T
BABKETFRNEE, B EERBGM, XFEA
B BRI . B EMES, kTR KFE,
FH S ESB KSR, FREBTHKFER
WRJG 2 B2 F 5 5] B R0 0 B AL O 1 #E &1, R K4
4 cm, FEABPRFEFHE GE, LM FEAS
O NGB E, Jr m B RS Bk EE . ERIRTh
F% 14 BESEEABBKA 8~12 cm, £ IE K %
ELRGBRROUE, AT X RFHMAGLLE Y
BRHUL., FAWFE A EK (100 mg/100 ml) #
BB ERM, S B #TMSHH.
1.3 ICP R CPP ¥ ik . L 3.4 5LJE 4.5 ]
BRHETHEMRTEEE BEE iR BERES
YW ICP #1 CPP, # B ICP W E K W B EAEH

(ICP < 2.66 kPa, 1 kPa = 7.5 mm Hg, 1 kPa=
10. 2 em H,O) . E F & 4 (ICP 2. 66~5. 33 kPa)
I E A B4 (ICP>5. 33 kPa), #4& CPP X /4
J9 %% BF AR 41 (CPP>>8. 00 kPa) . v i [ ik 41 (CPP
5. 33~8. 00 kPa) f1 & B 4 (CPP<(5. 33 kPa),
Wsh ik BE, #E S4B 38, Space - Lab £3)

AE W W] 1 % 2% I .0 B L0 R BK 1 B 1R BE
(SpO.) . K& sl fk if FE (BP) . 3F 3 3h ik FE (MAP) , ICP
X CPP. 4§ H 8:00 [A) 25 % 4 % 3 bk i #1 5 4 # Bk
4% 1 ml 3% M58, BN RAFHE.
1.4 WMEER CFEEABE 1~5d 8 GCS ¥
43 U # Bk E R BE (SivO,) R 4 FE (PO, .
1% 3h Bk E 1 1 BE (Sa0,) B & 4 FE (PaO,) i & 3%
B (CEO,) . mizh-# k& & & £ (AVDO,) . ICP
CPP, B EMAEH HbK 11~12 g/L,

CEQ;=8a0,—SjvO;

AVDO,=Hb X 1. 34(Sa0,—Sjv0,;)+

0. 003(Pa0;—Pj0;)

1.5 Seit% Iy R SPSS 11. 0 ¥4 B o 17 3018
Gt BRRESANBLREE @ LOERR#
TrRREBHAFESH: TR Z B AL HE LR
Pearson f1 %4 #7; P<<0.05 N ERABHKITHEEX.
2 & %
2.1 WG EEMERMEROHIEELGED.
ExtRAML. 55 1d B BE SivO, BT K,
CEO, M1 AVDO, A B . X R FB EH;2~4d
SivO, & #i +F+,CEO, 1 AVDO, Z#i &1, 5 X |
S E R B (P<<0.05 8 P<<0.01),

£1 GEFAAMERAGEEBRRRBELGES)

Table 1 Dynamic changes of cerebral oxygen

metabolism parameters after brain injuryéx+s) -

"y AR SivO, CEO, AVDO; (mi/L)
ogg:i| 10 0.62210. 013 0. 310+0. 011 6.61+0.17
i 1d 45 0.51940.076* * 0.3974+0.045** 7.33+0.87*
ik 2d 45 0.710£0. 045" * 0. 280+0.050* 4.78+0.87"
i 3d 45 0.7634+0.056" * 0.22040.049** 3.884+0.71"*
kg 4d 45 0.71840.061* * 0.23440.052* * 4.03+0.68"*
iR sd 45 0.676+0. 068 0. 29610. 045 4.984+0.73

o SWRALE. * P<0.05,* * P<0.01
2.2 Sjv0,.CEO,,AVDO, 5 ICP % & (% 2).
ICPEEASHASVO, HEBRTF.BEAGH, 2
REBEH(P<0.05 8 P<0.01);ICPEEHE
#HCEO, M AVDO, IBB TR . BEAEH. 2R
HFBEW(P<<0.05 F P<<0.01), ICP 5 SjvO, &
BERHEXG=-0.8652,P<0.01),5CEO, &8
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EFEME(G=0.417 2,P<0.05),5 AVDO, £ 8
ETFHEGC=0.477 1,P<0.05),

%2 RBGAERRRMEES ICP HXR Gts)
Table 2 Relationship of cerebral oxygen metabolism

parameters with ICP in brain injury patients (x+s)

%4 BAGBERURMEES GCSHEXR L)
Table 4 Relationship of cerebral oxygen metabolism
parameters with GCS in brain injury patients (x=+s)

b LG S$iv0, CEO, AVDO, (ml/L)
HR4 10 0.62210.013 0.31040. 011 6.61£0.17
ICPRERRA 16 0.69340.057* * 0.241£0.030* *  4.02+0.85" *
ICPPEABA 17 0.679£0.058*  0.27440.023*  4.55+0.69*
ICPEEARS 12 0. 40610. 046 0.43440. 043 6.3910. 65

A A S0, CEO, AVDO,(ml/L)
ot bl 10 0.62240.013  0.310£0.011 6.6110.17
GCS3~5 244 27 0.40940.095  0.179+0.053  3.43£0.55
GCS6~8 4+ 18 0.54940.086* * 0.44510.069" * 7.4940.61*

B 5EFARAL. " P<0.05,* * P<0.01

2.3 Sjv0O,.CEO,.AVDO, 5 CPP % & (& 3):
CPP HEE KA SjvO, HBRE TP . RERMEKYE. =
SHEREHE (P H<0.05);CPP EFBRMEA
CEO, fl AVDO, HBE FH . RERMKA,. X5
BRBEH P H<0.05), CPP 5 SjvO, 2B BEIEH
% (r=0.883 0,P<<0.01),5 CEO, B B FERHMX
(r=-0.672 4,P<0.05),5 AVDO, & B Ef %
(r=-0.835 0,P<0.01),

®3 RAGRERVRMIERS CPP HERGLs)
Table 3 Relationship of cerebral oxygen metabolism
parameters with CPP in brain injury patients (x+s)

a9 AR Spv0; CEO, AVDO, (ml/L)
R4 10 0.62240.013  0.310£0.011 6.611£0.17
CPPREREA 18 0.69840.066* 0.206+0.027*  4.28+0.64"
CPP e ERHEY 15 0.670+0.055*  0.27310.028*  4.6610.83"
CPPEERES 12 0.44110.047  0.32740.030  7.6110.64

¥ .5 CPP EBEREMG 4 HLd% . * P<0.05

2.4 SjvO,.CEO,.AVDO, 5 GCS £ R (F 1.
GCS 5 SivO0, E B EEMRK(=0.823 0,P<
0.01),5 CEO, E BE EM %X (»r=0.801 0,P<C
0.001); 5 AVDO, X # X # (»=2.631 0, P =
0.677),

2.5 RTAS5HEA SjvO,.CEO,,.AVDO, Z 4k
(F5):BrtfE 1d LS Hifg 2~5 d FET-HMFRE
#1 B SjvO,.CEO, #l AVDO, MR A B EMH
(P $#1<0.05),

.5 GCS 3~5 A HE . * P<0.05, " * P<0.01
3 % i
3.1 MSRRGREREKEMYFEMBEN - BNTF
B E RARE MRS R ETN B RERIT.Bf
=R A6 5 2 TS W B B . b T2k R M Ak A
R EEWEARRGAENXBER. NEN
MAP.ICP.CPP I i i Bk T @ AR R
BLRAREH . IS8 bR 5 e i i i AL B 5 B4R
W T 75 8] A4 DS R 3 7R, BB S8 M 0 s S R IR AE SRR A5
BB I 3% 9, /0> B, B 48 4R O 4 e 1E N AR U O I
RhEREANLAHE NS, BmBReknLrES
BFRE R, Mg 2 8o A HEEe, AR
M i = B 55 R R H A X 0 > 2 BB R Bk R |
RS AN K B 3 8 a3 Ak BT A
PN R K L SR AR BB AR R I AR OK S, ) S bk
I P& 3R, © 5 B i 3 )R E 18 3G R, B # Bk
I K ST R U B BRG HE xo dgk I, iz 22 D 3% B B R ot
FEIM .
3.2 EBMSRHRGEERBEYEL.ERRG
G REARSRRGEREMROEREFRXT . &
ZERBR. G5 1dR SVO, &FxH4,CEO, f
AVDO, B FXBA:; 55 2~4d SivO, BT X R
4 ,CEO, it AVDO, & FxI B4 . /R EERHR G
I1dHFERESRLE .G 2~4d IMEESLE,
iX 5 Robertson S EMHML, WH NG5G s
i At BE R RIE . Cormio B —HEN X
B SivO, Regeaiat 0.75 FH 5 19.1% . H
F Sjv0,.CEO,.AVDO, HREFME S HEERE,

25 RAGRERARMESSHFENRTIHEARGL
Table 5 Relationship of Sjv0O,, CEO, and AVDO, between survivors and non-survivors (x+s)

B HE BB B Hia1d e 2d #ia 3d ks 4d #lEs5d
SjvO, b Ame:| 9 0. 397 +0. 097 0.354+0. 106 0.319+0.116 0. 27840. 070 0.291+0. 071
FEA 36 0. 489+0.110 0.682+0. 088 * 0.748+0.076* 0.62030. 042 0.65040. 089
CEO, xT4 9 0.334+40. 032 0.18040. 034 0.167+0. 027 0.19140. 063 0.20240. 038
FiE4 36 0.380£0.038 0.2554+0.044" 0.23440. 044" 0.24440. 044" 0.289 0, 037"
AVDO,(ml/L) P A | 9 7. 280+0. 500 4. 450+ 0. 800 3.690+1.110 3.33040. 690 3. 43040. 550
FiE4 36 7.260+0. 430 4.73040. 780" 3. 800+0. 490* 4.20040.570* 4.52040. 610*

T:-5RTARE. - P<0.05


http://www.cqvip.com

£ 000 http://www.cqvip.com|

+ 288+ PEAEERANKE 200645 B 18 5% 5 ¥ Chin Crit Care Med,May 2006,Vol. 18,No. 5

UL, BRGE 2~4 d A AT E, . BHAHERE
B % 40 R A7 AE SR I L BRE AT BE

A /K B B2 SR T R R IR . A
REFRBER, FRBGE 1 d o7 88 1F 784 X iR Gk
i1,ut)E 2d #1 3d AT REM MR AR FE ML . 3X & Martin
L1004 T8 B AR 15 5 e A . o A 1k B AR — B, 1R A
1455 J5 i 08 35 A8 1k 77 76 AR B VE 9 | 78 1t S8 0 A i
EEEHA 3 eHE LR A RGNS E TR
Bijg 1~3d, MmEEEIGRE 4~15d. KRR
PRI GE S5 d FEARERBKFREER,X
MRESEAHABRERBERAFX.
- 3.3 WMEARME ICP AR :ICP 5REAHEL
BXRMAHR. ARNER . B PEICPHEE
S:lvozigﬁ ’CEOZ #1 AVDO, —FF%,EE ICP ﬂﬁ%
SivO, T %, CEO, #1 AVDO, # &, HH FH %
B, X4 ICP 7% Wi 1 % it SjvO, B T B, K R
ICPHEBHASRBRHARERABESE . BB ERM
XK€, Vigue FT R, JEBMR M5 SivO, & ICP
mEMEE. EHRFEA.B.PEICPARE
SjvO,3# % ,CEO, #i AVDO, Tk&,# 4 ICP EEFH
E% Sjvoz —FF% ’CEOZ *ﬂ AVDOz ﬂ'ﬁ ’L:J‘j(ﬁkESj
ZR_FAEWLEE ICP HEH SivO, T,
CEO, #1 AVDO, th TF&, 5 X# (I8 R A —B;
ICP 5 SivO, 28 ERMX, 5 CEO, BB ETEMH
*%,5 AVDO, th B B FIFH X, B/R . B.FE ICP
WMERA—ET G ., BRE , I T BEFETE R R
I, B B ICP 3 & B 77 76 o Bk i . R 46 . 28 . P B ICP
WE A SjvO, AT P& S i & A L T RE 2 : DOHL
PR AR, I FE T+ 5 3% 5 © JB) BB BR A A %
HE , Xt o 178 35 B B 4 /K - B2 W R K ; @ICP 3 1 1Y IR
HEERBMmMET HKMMFM. BE ICP HE S5
BRODAR—B R HE .4 A Robertson F BT,
R4 0 R St ot A G 7 o B — Bb BRI K Bk i
iBG 7 i A V5 el G fke o A4 R BRE X — BhRR o ARtk
i figk 1fL , 7€ iR B Bh VA WL ERAIE R T B H ICP
F+ %, CPP, fig ifiL 7 . SjvO, T f&,CEO, fiAVDO, #
5 5 FR 40 258 o 76 4 3 B DA AR A% i f 3 & (CBF)
B RRAR s 55 —FhBR g o AR A2t ARG fak it , 7E % B 3h iR %
HLH 2R B1E LT . % BN ICP 3% ,CPP ., i If 3
SjvO,.CEO, fil AVDO, T [, it i i ik 1t 3 % B
MY™E AR T LR,
3.4 WERHYE CPP MXFK: Vigue F7LH, 2
R E SivO, 5 CPP Z RIFFEEBEM L. &
ﬁﬂﬁaﬁ ’Fﬁ CPP _FF@\}I'E ’SjVOz‘tﬂ—FF@\ﬂ'E§

CPP<5. 33 kPa &},SjvO, 8% T i ,CPP 5 SjvO,
[HZEZEEM A, Chan ORI T CPP Xt KM+
B Bk i 7 9 K 0 SivO, BB W, X B 4 CPP R 2
9. 33 kPaft , i ifn 3 BELf1 38 o0 . SjvO, TRE. AGR
B/~ ,CPP 5 CEO, #1 AVDO, 2 BE MR HHX.
3.5 WERKSE GCSHAR - FRMER,HIER
& ,SjvO, THBHB,.GCS 5 SivO, F7EH B fi Al
X©, XMRFRR . 2 HBIEIT . FIEBESVO,
BE# T+ = EEKTE,CEO, i AVDO, & #i &K 2]
E# K ML B #F SivO,.CEO, fi AVDO, #17
T B;GCS 5 SivO, BIFMI %, 5 CEO, BIEHM
%,5 AVDO, X ER#E . A4 GCS 5 SjvO, #%
A5 X#|6)ARR, i GCS 5 CEO, X &5 Xk
B)—BLTHESHABRERELARE K.

3.6 REMRH5W/G: :Robertson 2924041 116 4
TEOARRGEENTE.RARESAERER
4% FH/E 24 h ), 1 H SivO, (K5 S % Y14
X PEAERERILEN 18%, —KILAMES
ARERH ALK . ZEREBABMEAREEN 1%,
Gopinath "V R B, RAEE R A MAREH 90%
s 2 WERER .GCS.CPP. RHGXRMEHE,
SivO, iS5 HEBEMEL. AMRERBR.EGRE
1d A SivO, fEF 0.50 HEHE W ;H 1 d s ARMEA
REABHD . FEEFARENSRRGEE
(GCS 3~5 41,9 Al 209 R BRAEAGFERES
AR ,Sjiv0,<C0.50, 5 X MR(9IGE R —B . M Cormio
ZFMP R R, Y SjvO,=0. 75 B, FEE R SME B
# & CBF B @ ¥ m, R EARHABERME, BRBE
FRTHEPEGFRE L 48. 9% . ER & 25-6%,
W SivO, BRFEO0.50 ERMBEMEEEL, A,
fEER L SR BE B SivO, A& /EE a4k
M, AKH Sjv0O,=0. 75 AHHBREEFERBRGAH,
3 d SE R I8, Siv0, BHIHKE , 5 XML R
A—BLA RS A AR RE X,

B %3k
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HHRRENENERGFER Fan | HETFREAF PR ARENS ERTEHSERTE.
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