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The effect of hyperxia liquid on posttraumatic vasospasm in patients with traumatic brain injury using tran-
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surgery , Zhongnan Hospital, Wuhan University , Wuhan 430071, China

[ Abstract)

vasospasm in traumatic brain injury patients and in treatment effect monitoring of hyperxia liquid for this condition.

Objective  To study the role of transcranial Doppler (TCD) in early diagnosis of posttraumatic
Methods Seventy-four patients with posttraumatic vasospasm were divided into two groups. The control group (n =
42) received the general treatment, while the treatment group (n =32) received the treatment of hyperxia liquid in
addition to the general treatment. Their cerebral blood flow velocities of bilateral MCA and extra-cranial portion of
ICA were monitored regularly by TCD, starting from the first day after head injury until 14th day. The changes of
physiological and neurofunctional parameters in both groups were compared, including cerebral vasospasm( CVS) ,ar-
terial blood oxygen pressure (PaO, ) ,arterial blood oxygen saturation (Sa0, ), the Glasgow coma scale ( GCS) and
the ultimate effects of treatment as indicated by Glasgow outcome scale (GOS). Results Cerebral vasospasm oc-
curred in 1 to 3 days and peaked to the 3 to 7 days after injury, then markedly relieved at 14 days after injury. After
infusion of hyperxia liquid, the PaO, and SaO, in the treatment group were significantly higher than those of the con-
trol group. The degree of vasospasm was significantly higher in the control group than that in the treatment group.
GCS and GOS of the treatment group were significantly higher than those of the control group. Poor outcome was com-
mon in patients with severe cerebral vasospasm. Conclusion Early posttraumatic vasospasm can be detected by
TCD. High-oxygen liquid is effective for treating posttraumatic vasospasm.

[ Key words)]

Brain injury; Cerebral vasospasm; Transcranial Doppler; Hyperxia liquid

i 1L % & 28 ( cerebral vasospasm, CVS) 42 fili fixj 4t

Dt A B AL 2 — | ™ H CVS A5 B0k i M A
ZURER o I T B M 0 3t B 0 A R T
SR SUR VL 1) 465 e, Xof i 7 493 1) 9905 A AR 1Y S
SEH XA RE 2001 41 H E 2003 4F 6 H IR 74 5
0 & A03 I P I e 2R R [ 48 T A AN 28 i 22 K
(transcranial Doppler, TCD) #6112 ] i) Ifil 5 & 25 B¢ 1 17F
17 7 LEE, I 0 Horh 32 1] 18 R e SRR T T
F P41 L R 1 A 9 28 AR R 15 A SR . IR
mr,

YEH AL 430071 BRI, BB TR BE Be b 22 SR

AR5 HE

— — R

fisMai e CVS B35 74 4], ¥ F15)5 24 h AL,
TCH R A0, B I3 J0 O A0 , i s e
W CT KefE A S0 R, a4, 3697
2l B 32 ), Hod 55 22 i), £ 10 Bl 4R 19 ~65 %7,
SEIAERY 37 %35 @ 05 16 6, Wi 12 6, 5 FT 05 4
B 5 ATt S sk o it B i B R 19 4, JE TR R
7 13 i) o I 5 Re 2R AR AR R 7 9, R R 11 ), EE
14 1], X REZH 3 42 ), Horp 3B 29 i), 4 13 ) 4F
1420 ~ 63 % SEHIAERE 36 % A2 40 21 B, B4 15



- 42 - Ha A B B 2 b AT 2 2005 4F 1 14527 %55 1 9] Chin J Phys Med Rehabil, January 2005, Vol. 27, No. I

B, & AT 05 6 il 5 A B 5 ek 5 i i B TR 25
B AETAIGIT 17 515 i 1487 2R R FE A B 10 491, vh
JE 14 ) R 18 ), 2 AR E —RIE LA G o)
By, ZR LG22 R (P >0.05) , AR ok,

—IRITINE

2 HEBH BXPIEAT P K I b 228 R 24
Y R SR T ARG INEL R RRTT . FEE G
Sl L XPIRALHE T ST, VR 59 A
BRI 750 ml 09 U My SRR AR, B8 H 1, 4
750 ml 3897 2 ~3 J& 1B A AT = ORI

e AR 1 T A A T vk R TR R 7 2WG-B2
TS 3% B W AR IR I7 AX, UK 254 nm, G IR R N
2 000 ~2 200 wW, HEEFFIHE 8 ~ 10 m)/em’, HX 5% i
HPFEAR 750 ml, IFIN9 U SR, JELL 2 L/min (3
HEATH R T 3848 8 ~ 10 min, FRBF 4 58 A A A
R S S R A, LB A AN AR
FHEEAR [ SRS T FRITATT & TE SR HP IR G T
W O TR R SR LA 30 ~ 60 T/ min 14 380 i ko
T, B RHTE 750 ml G972 ~3

= ki §

IRYT A BRZL R A BE T 2 K B 43 T btk 4 7
e BRI AR R AR YT, B T E RIAYT IS 30 min 1 b,
1 d.3 d Rk A< o3 Hr , DA I il 4800
(partial pressure of oxygen, PaO, ) FlI%/ Fl & ( Sa0,) ;
PIHEHE T AR 1d.3 d.7 d.14 d SEATRU K%
Bk (middle cerebral artery, MCA) | £l N 8l ik ( inter-
nal carotid artery, ICA ) /i & B Jii I 37 32 & 462 0] ( TCD
RIS MT-1010) 1A% 57 7 5F B 28 F 43 ( Glasgow coma
score , GCS) U MCA K 7.2 MHz #3k T
FEVRE R 50 ~ 60 mm, ICA Fiii SMBE K J7 75 .2 MHz

PR, AR U 300 2l Bk E m, BORE TR B R 35 ~
45 mm'? |

DU PV bR

WisMGi G CVS 2 W 5 HIWirfED . 45 TCD 4
R B RER 1 R L ek MCA 3437 3 ( Vin-
MCA) =120 em/s, H[RIMEEZEFE L[ Lindergaard Index
(VmMCA/VmICA )] = 3 (# VmMCA F} 120 ~
160 em/s W, VmMCA161 ~200 em/s J I, V-
MCA =200 em/s A ), DifEREEFR GCS P43, GCS
13 ~15 53 iR JE GCS 9 ~ 12 43 B, GCS 3 ~8 43
RERE, A B E U AR, GOS (Glasgow Out-
come Scale) P43 Hirh GOS=4 B i G BT, GOS<
3EWEAR,

. GiitE o

PIREARSE SR ¢ K056, THECFBER A o« K

7 R

— ki PaO, M Sa0, Z8{k

RYF IR AL A RN Boh Bk PaO, &
Sa0, MELAENLILE 1,

PR R A IR AR 1Y e A R ]

W B VmMCA F1 Lindergaard Index 18 {0 A9 4%
e 2,

= PR E BRI E RS

PIZL B FIETT IR GCS BRIP4 3T GOS 1
LI 3,

D f HREH B AR 2R RS T 5 PR B C &R

Xof R BT I PR 2R AR B 0 1 5 TS DG &R L
4,

x1 WHBREANFRE A SIKINA PaO, K Sa0, HIZEL (% +5)

5l n 30 min 1h 1d 3d
AT 32
Pa0, (kPa) 11.83 +1.83* 11.76 +1.85* 12.31 £1.54* 12.84 +0.95*
Sa0, (%) 96.68 +2.33 * 96.59 £2.43* 97.76 £3.22* 98.78 £1.38*
X HEZH 42
Pa0, (kPa) 9.10+1.55 9.18 +1.30 9.63 +2.14 11.12+1.55
Sa0, (%) 91.15 +2.51 91.22 £2.52 93.13 +4.09 97.19 +3.35

W SX AL A, * P <0.05

Fz2 WHHEE VmMCA Al Lindergaard Index L (% +5)

41 Bl n 1d 3d 7d 14 d
Il 32
VmMCA (em/s) 78.8 £22.3 144.2 +15.6* 104.3 +15.6 " 72.7+10.6 ¢
Lindergaard Index 2.5+0.3" 4.0+0.8" 2.9+0.8" 2.3+£0.5"
Xof M2 42
VmMCA (em/s) 78.8 £15.5 167.7 £18.7 125.7 £13.5 93.6 £12.5
Lindergaard Index 2.5+0.5 4.9 +0.7 3.2+0.6 2.6+0.3

W 5XF AL A, * P <0.05



R B S A 5 R A 2k 2005 4E 1 4527 B4 1 )

Chin J Phys Med Rehabil, January 2005, Vol.27, No. 1 <43 .

R3 ARITHEXIELA GCS F1 GOS (7 £5)
GCS(4%) GOS ()
4
a o — 3d 1 2] RlF AR
I 32 7.3+1.4 7.9£0.6%10.4+1.0"12.4+0.3* 21 11
¥R 42 7.3+1.1 7.0+0.5 8.6+1.3 11.3+0.7 17 25
Ve SXHIRALELAL, * P < 0.05; Fi4LH & IR A 1 B IF 3% HLEE, o2 =
4.60,P <0.05

R4 XFHRULAY CVS 5 ABE GCS 1 GOS MK FR (n=42)
Vs GCS(43) GOS (i)
13~15(61) 9~12(fl) 3~8(fl) KEiF ZNES
e 8 2 0 10 0
i 2 6 6 7 7
iy 1 4 13 0 18
i®

— TCD XF ki ZMI3 G CVS f il Wi/

2R 50 AR, AMTTEEE 2 IR E AT i N I
R R R I iR A5 T B R R T AR R I 5
B2t UE S X Rk K R E e R,
WE i 4 I CVS B & A LTS Sl R IR Y7 A
PR S AR I 15 5 R B F B R A U is
I ML A5 R 2R 5 A A R R L (EL Y 5 AR B LA A ]
Pt A B — 5 B fa B M, 45 22 76 I R S s TR vp (1) g
HZ 380 7 —E BEERRR I, TCD 38 8 I & fisi N 30 Bk 1)
LA | AT L e el ] DT e A 3000 i i A5 Fp R 2R L
XA R 2 AT, AR MR, Joa b, ELR RE R ML
Y S T R B I R 2R 0 TCD T X £ 8 47
Jei B I AR 2R ) A A e R R A T AR i R AE g
HER | PTEERS TN

ARG BN )51 d.3 d.7 d.14 d M ERZER
PR B AR (P <0.05), fi)5 1 ~3 d MEREECIF
IR ,3 ~7 d IREEMY 14 d TR, 055 e
SRR 1A S A 55 i A0 R A S, M 4 R R b T i
RS TR R R AR PRI R TS s, X S
Chan 257 LS — B0, 1 A ) 22 s S of e vk
PO R s S I o %) £8 L A5 JE 72 h £ VeMCA
h243 em/s; 55 7 REGRER BN, 50 VmMCA A
272 em/s, B CT /- AW MCA 4347 X K A #5356 ;14 d
A VinMCA 1535179 em/s , 25 5 58 & Ab M W A= AR
A, 0T 0L I R 2R A AR A R R AR R A R R T
JE RS AN, Lewis 45 DAk 3 Y i oG 52 47 ) TG A1)
itk TCD A A T Bk B] 42 W i i 9 i HL A T 2l
JRME . Czosnyka 262090y JiF 52 ,TEJCEE BRI A8 f N
JERIEOUT , SR TCD ARG 2 4 A S0 fii 78 3 %) AF
Ak BLAT AR BB I R X

L RERO I AM IS CVS BB RRIT I E

TESRIMR IR T, LA M AR 204, o'+

eI AR P, (5 2T 20 it 37 31 95 % i 4 s LR AR RE T
FEAEH A ) PaO, AR (Hh AR %2 Bh ik PaO, A
90 ~ 120 kPa, 538 # 4 BB 24 kPa) , #RITKE A G,
I H AR AR 0 10 A 8 ki 2H 2R 6 VR B
T, 76 ) 0 R A R O O S AR ER A ST
I HERSMR IR R S A R A (0,) , AT
WA S ML 45 A, A w48 & 1 A B
FEINN 0, F1 O, Pr[E]AE I RE R I 7ORS R 32 e 4T
YUAAE T BE S, DRI I R, R Bl AR 2 2 R
B RS, 0, A AR ) FR S A K R A, PR 4
DY Ca® " (R 5, 2 MLAA G0 BE 0, 38 i AL 44 %o dghe
I BRE R AZ 58 A e — e R L AT SR A R T
S L PR e s ) 4 PR AT , A R T R A | d
S, U R A A B AR T e AR L T ek AR
FHWE . AN N, 1w SR G A 2Pk e i P
T R RS E R, AL 5 IR 5 A
TREEHG T Mo /b A — R A S RA R, R
HPORHE R JRYF LML PaO, M SaO, BA I8 & T X FR 20
(P <0.05) , 3 HH i 45 2228 a2 5 B AKX iR 21
(P<0.05) , BRGNS 40 B 4 FXFIR AL (P <
0.05) , H 7 I B ER 20 A A A o, 1V B o, U b 22
B HELRVE FMLHIE A frift— oY,

ABFEHEN , B MF3 J B 040 A i 45 92 28 2 mT LA
FLI 2 IR TE B, 0 TCD AT DR & B0 3T 2h 78 ]
CVS ) A= FIdE R | T e 480 TR0 ;4035 i Mo I o 1. 75928
25 I TR, AT R R AR MG R T

2 % X #

L ERG, T MasRber. U0 W AER = BOR B e, 1998, 279-
283.

2 RAAE W, . SN A e 2SR . LA LR R
Kb U AR RN SA T A A, 1994 41-66.

3 Weber M, Grolimund P,Seiler RW. Evaluation of posttraumatic cerebral
blood flow velocities by transcranial Doppler ultrasonography. Neurosur-
gery,1990,27 :106-112.

4 Zubkov AY,Pilkington AS, Parent AD, et al. Morphological presentation
of posttraumatic vasospasm. Acta Neurochir Suppl,2000,76:223-226.

5 EFRE,TEE, M, 5 228 AN A R T AR 7 80 i
LR, PR 2R, 1997 ,13:102-103.

6 FWVB/NT BB AL TR H R L 0 T e
WRLA. ARy e 2 S A A, 2003 ,25 :102-104.

7 Chan KH, Dearden NM, Miller JD, et al. The significance of posttrau-
matic increase in cerebral blood velocity: a transcranial Doppler ultra-
sound study. Neurosurgery,1992,30:697-700.

8 Lewis S, Wong M, Myburgh J, et al. Determining cerebral perfusion
pressure thresholds in severe head trauma. Acta Neurochir Suppl, 1998 ,
71:174-176.

9 Czosnyka M, Matta BF, Smielewski P, et al. Cerebral perfusion pressure

in head-injured patients: a noninvasive assessment using transcranial



- 44 - AR PR A 5 2k 2005 4F 1 J148 27 B 1 )

Chin J Phys Med Rehabil, January 2005, Vol.27, No. 1

Doppler ultrasonography. J Neurosurg, 1998 ,88 :802-808.

10 REMEAE S SR BRI R , 2. 5 SRR YT T AL UGS 1 19 15 PR WLZE.
AR BB 2 S AT Ak, 2004,26 :109-111.

11 Bl 2, o, S o SR ok A 4 S B L R R I T Y
AP . SR I PR R 27241, 2000 ,21 :48-49.

12 Devlin RB,McDonnell WF,Becker S, et al. Time-dependent changes of in-
flammatory mediators in the lungs of humans exposed to 0.4 ppm ozone for

2 hr: a comparison of mediators found in bronchoalveolar lavage fluid 1

and 18 hr after exposure. Toxicol Appl Pharmacol ,1996,138.176-185.
13 DR, BREE, FRRRY, . mEURIAYT B e O LI RE RIS, AR
HepafiZeik 200016 ; 272-274.
14 5% B ApLet 2. w8 RO S A e i PERE T 1800 2 AL AR AR G B
M. 555 0 %2 P K 22247 ,2002,23 £ 1363-1365.
(&A1 H 151 :2004-08-15)
(AR 4% . Bri-f )

WY BB FP J7 FAGTY I8 B 8 (U i R B9 e R L2

KR R

7R Ry — Rl B 1367 IR 0 B, B T IR R . 5
BT e — R REIRIE IR X R /N A4y 73 i F T
PRI EAREE N AMI LTI N . FeEL 2001 4F 12 &
2003 4E 5 AR 5 SR E (5-FU) FB4H (PDD) 21 ) 4 5 %
(FIFR FP 7 5e) A7 4 By 7 s P C & ST 2 Fh oy iR
I WU T TE R 3 58 9], B A (R P 48, IRARE TN F

BREHE

R SR

— I R BE A

58 i R H R 2 BRI IE S AN RETF R BoAR G B & %
FERORGE I T AL TE R B, T 38 i, £ 20 9l ; 4% 30 ~ 72 %,
TR 56 %5 W16 32 B, B3R 26 i, # TNM 4, Y 8
B, V50 i, oo B AR 30 B, 45 E IR 18 I, BEARE 5
), TR S A e 3 9, IR 1 ), /N T r LR L 49
FFEER 16 1), BRI RS A I EK 11 1) M6 s bk L 45 6 4% 12 491
TR 5 B, 16 BB H FIRHEA 2 AL EREE AL, T
fira e R B R R IR R R BE TR 14 ), BT A T BB X
LR CT S (R 2 R A R I AR S P8 B, I B K910 em x
8 em, P HARL 3.5 ecm, BEH —BOIRLIE S (Kamofsky 1743
BOERTF 50 4, BHIAEGEALTFIAH,

5 58 1 g B ML i 4 BRI I #1744k 4H) 28
B, Sl 7 4 (A2l ) 30 1, 1 2R e RS 10 K BOHR A

ZRIT

1. AL 4. 8 K 5-FU 375 mg/m* (#3 m FL) # ik %
(Graseby %2 ) #5421 24 h, 1% 1 3 J& ;4K PDD 10 mg, & A
TS d, M3, KB EFEEEHT T —ITRNIAT .
YT RIS UG 25 T ST SRR SR-1000 54547 HIL,
WKy 40. 68 MHz, M A= ALE | ASTTIAR 500 ~ 850 W, [ 5
IHR <3% MR ELE 20 ~25 emo HHRIBCE 7 B DLW b 2
TP e A | A R P e RS AT LA B R A R AR AR
5 R ] FH K A8V ) B TRURUVR 65 o A0 b L £ S i 32 82 0 UL
FEH0IE R 0. 1°C , 1 B IRERIR DR 43°C AR HLIE TR
P AR AR VAT IR AR IR 54 ~ 5°C , Rk AR F= i
PhilAE 38°C LA L, BRHRIAIT 60 ~70 min, BEJE 2 K, EEAT 3
J, KRB R T AR 2 TR

VEH BA7:212001  FRVL, YL R4 MR B Be R v 7 o

2. Hk4].5-FU PDD FHLI A 41,4 EE 1 N7, &
257, ALr7 R EIE 257 BAH R s Kt ROErE T, 2 A4
SPRALIT S5 0UR 4 VTP TARL, IRESE 20T

= SRR

Tpy7 RALIT T S AT TRANRAR RS A, AT T RE, e
FAMEPUR (CEA) | FF IR 1 (AFP) BRI (CA19-9) , fiff
Fr oL HLIET B AN B CT 2846 4, W4 I 10 SR IR YT AT L f5 5L
Rkt FER A AR DL, 97 R Th R R A A i LRI Zh
fE,

VOIS0 A8 B e N A PR ot

IR E AT 1981 4F WHO Pt A5 i . D 58 2 R 1%
( complete remission, CR) ——Fr AR E2TER, IFE D 4
Ji S MR SE ; @B 4322 f# ( partial remission, PR) A9 k0 B
KREAR I e R E AR B BRI 50% DL b, IR T & 4
JE G B MRIE S @5 a E (stable disease , SD) ——%- 95 4 i i
KRB AR B R T H AR Z e B BVRTHE K < 25% a2 <
50% T 2 4 JE G 2 AIE S ; @9 1% B AL ( progression dis-
ease, PD) —— /A 1 Mgkt b ik BLAR S HHR K TR AR Y T
BRI R 25% VL b, BARE(RR) = (CR +PR)/n, &
58 S 2T 2 NP R WS 4 MRS CT 5 B AR IV E
JPR, BEVERNHE WHO 1981 4Rl b 25 Atk 5 I 2tk
BEME RN R HERTTAR .

T GEik b

PHLH SRR L BER T o K305 P <0.05 M2 RA 5T

FUREEN
TR,

s R

AL S8 RGN 3.57% , T AR Ny 64.28% , B A
ROR N 67.86% . AL SE R EMR N 3.33% , T ZE R A
36.67% , MARE I 40.00% , WL x> (x> =4.52)P <
0.05, 2R ALI¥EX(FEL),

F1 WALEHYTFRE (B, % )
H B on CR PR SD PD RR
PR 28 1(3.57) 18(64.28) 7(25.00) 2 (7.14) 19(67.86)*
HAkdl 30 1(3.33) 11(36.67) 11(36.67) 7(23.33) 11(40.00)
et S kA, P <0.05
PIAURN R R V35, BRI RS E IiE v (an'E




	200501 41.pdf
	200501 42.pdf
	200501 43.pdf
	200501 44.pdf

