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Abstract:  Objective To compare the effect of microsurgical clipping and interventional embolization on perioperative
cerebral oxygen metabolism and short—term prognosis in patients with intracranial aneurysm. Methods Thirty—six patients
with intracranial aneurysm scheduled for selective operation were divided into group A (microsurgical clipping treatment,
18 patients) and group B (interventional embolization treatment, 18 patients) according to different operation methods. Af-
ter retrograde catheterization through the internal jugular vein, peripheral arterial blood and transverse sinus venous blood
were taken at four time points for blood gas analysis: immediately after anesthesia catheterization (T1), before aneurysm
treatment (T2), immediately after aneurysm treatment (T3), and after operation (T4). The cerebral oxygen metabolism in-
dicators and prognosis were monitored and compared between the two groups. Results Compared with T1 within group B,
the transverse sinus venous oxygen saturation at T4 was decreased significantly, and the arterial lactic acid concentration

was increased significantly (P <0.05). Compared with group A, the corresponding arteriovenous oxygen content difference
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and cerebral oxygen extraction rate at T2 in group B were increased significantly, and the postoperative admission to inten-
sive care unit, postoperative hospital stay, and related invasive procedures were significantly reduced (P <0.05). The modi-
fied Rankin scale score of group B was significantly better than that of group A within 6 months after discharge (P <0.05).
Conclusions Compared with microsurgical clipping for intracranial aneurysm, interventional embolization has a signifi-
cant influence on the balance of cerebral oxygen supply and demand during the operation, but brings patients better short—
[Journal of International Neurology and Neurosurgery, 2022, 49(6): 23-28]

term prognosis.
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the internal jugular vein; cerebral oxygen metabolism
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1.997,P=0.134) .VADL(F=1.645, P=0.198) ¥J 5 2% ] , Cs-
vO, A 22 5] (F=15.882, P=0.000) , 7E T3 %% A 414 175 (P=
0.004) , AN [] i i) 5, 19 Da—svO, JC I i 284k, (A 7E T2 i B
ZH5E A A WA B FAAIG (P=0.040) , R[] E] 45 6 CERO, A
2R (F=3.398,P=0.021) , 7£ T2 i} B 2155 A 4147 B I FAAIK
(P=0.022) ; @41 1] Ca0, (F=0.475, P=0.495) . CsvO, (F=

2.731, P=0.108) . Da-sv0, (F=0.475, P=0.357) . VADL (F=
0.004, P=0.952) ¥t 822 {k., CERO, A £k (F=2.131,P
=0.031) ; @5 A 414 [, B 41#Y Da-sv0, (F=3.025, P=
0.033) #ll CERO, (F=2.953, P=0.047) 25 {k. ¥4 $. 5 B | .
W4,

®4 WMABEENRBHERILER  (n=18,y = 5)
T8 T1 T2 T3 T4
Az B4 Az B4 AL B4 Azl B4
Ca0,/(ml/dL) 16.59+1.40 16.98+1.42 15.92+1.31 15.25+2.26  15.41+1.74 16. 12+1.37 14.77+2.01 15.58+1. 58
Csv0,/(ml/dL) 10. 16+1.86  11.20+2.27 9.21+1. 65 9.99+1.78 8.89+1.74  9.99+1.38 8.63+1. 14 8.95+1.74
Da-svO,/(ml/dL)  6.43%1.77 5.78+2.42 6.71+1.31 5.26+2.55 6.52+1.57  6.13+1.84 6. 14+1. 94 6. 63+2.25
CERO,/% 0.39+0. 11 0. 34+0. 14 0. 42+0. 08 0.33+0. 14 0.42+0.09  0.38+0.09 0.41+0. 09 0.42+0. 13
VADL/(mmol/L) 0. 09+0. 29 0. 09+0. 27 0.01+0. 15 0.01+0. 21 0.09+0.32 -0.03+0.19  -0. 09+0. 23 0. 05+0. 19

2.5 WHEBRENHE

PG =27 A B Cin B VIF %) AR5
ST AMEICU BARJGEBE KRB E, 22 5 A Gt
X (P<0.05); ARG 1.3 & 64 H I mRS PF4 LR, 2%
S¥AHGIE L (P<0.05). WS,
3 e

G PN 2y kg R TR R SRy A A I A S T R
£ TG I Y9G 20 5, AR rp A SR A AR i S T A vl 5|
I 5t I B5fe 4, A T S B0 M I R 1T T B 2 S B4k
KRR AR A7, 5 AR TR . AN TR TR Dy 2O B 1
By o= AR T, TP A G R v BRSO B 5 4 o) YR 1A i
N2 X G TR 1 118 5 ] (RS Ao R 0 A DA T 9 2 X i A 70
IR, A AFARIFE A, T RR A B 1 B

FEAL B T PR Bl T, HLIN AR BT T
AR/ DA JRR T JEE R L T Pl T A PRI A% JEE i ¥
B4 BRI, B2 A RN NG F i B T AT B
AP 22 A IR DR SRR S AR A R A X ik A R
P2 5 R I I A 2 2 AT 3 B — e R A e Bk A 2 1
JELIR , ASBIF 5 25 R e S5 PN K 300 7 A At P
K AL AT I AT T AR T S i AR B[R] B x
IR AR A A — i S8 A, S ) PRI i 7
T B A P

e PR L, DA P 5 K o A A bk a4 1t X234, e
15 SjvO, JE VAl ik B - 0 B U RS AR . A7 AE
i B ML, SjvO, Y AR AL T i i P Ay i

17T ST J BR P 2 RS I RE S B, RS A B9 R

x5 HWFEHHEXEENSH

A A% B4 th A P

ABEANICU 41 (%) 12(66. 67) 3(16. 67) 9.257 0. 002

ABAER Z 4/ (d,x + 5) 8.6+4.0 5.13.1 2.932 0. 006

AT AV 3RAE 91 (%) 7(38. 89) 1(5. 56) 5.786 0.015
mRSFE/ (5 ,x + )

ARAT 2.28+0. 67 1.7240. 57 0. 897 0. 888

R 1.44+1. 04 0. 78+0. 55 1.221 0.102

IAA 1.44+1. 04 0. 67+0. 59 2.752 0.022

3ANA 1.28+0. 67 0. 0620. 24 7.309 0. 006

6/~ A 0. 330. 69 0 -2.062 0. 000

« 26 -



2022,49(6)

Tk, S R AR 5 AR FEAR K i PN Sl KR S8 AR PR I A S U R

http://www.jinn.org.cn

IO T 22 DA ZE T 3 T R, DT 920 T F 4 e Uk L 1% 7
N T IR S e A A S A L B AR T
AN =S e R s OF il e Tt I A 5 N VA= W
Xof 5, % 2R3 ) 0 T LG A S ] R dAk
Febnak, RIZLAR RN AR 2E , vl X SE L ORI A
HEAT R B IR 0 e B I A R L 20k
% 0 5 B A8 A2 N 358 A 50 PN e ko R AT 3
TEETES T FENE A, UL F LB A 0020 P 55 bk
AT SR EAE

B U B T A B 9T 45 8 R 7E DSA R R
BURBE R 15~18cm B AT LS 45 AR 7 T C AR 52 T 4 LA
o ARWRIE ALK B VR R 15~19 em, PR E
BURIE F(18.24+1.07)em, ZeARFEM 224 S d1 . d2,
ShA PR B UR R, 2 AT KRBT B A IR
d1+2/3%d2, S5 B, T E A TR S /N T SE PR IR
BE R 2ZEAE 1 em DA ATIER A AT 71 . A 1
REMHEHE T FEREAR R T L 21T EE, B
M) Z R TIGR . gL o B i b ok
BN | h ki i AR &, ULEH B AL AR 5| 5 r
TT I ET P A T A e AT .

>4 Sa0, Fll HB F2 € B HIT 48 T, SsvO, 4 — 1> Al DLz i
oG AT A B AR RS A A 2R S R B M. SsvO,
454 Da—sv0, . CERO, B9 724k, Sz Bl i 1l i 5 il 46 2 75
VEL , B A i AR 25 Mk . Da—svO, 1 I % {E 7 4~
8ml/dl, HAF fb 2 e CBF 5 i 4 {1 7 - =2 ) ) 56 =%
CERO, J2 ] £z )52 e o S0 L 75 - A5 1) ) — 8 b, A 32 i 21
EA SR T HB & 7E 5k A s Ak
B, R, ARBF5E 5 CERO, M4 T Da-svO, B 38 A PEAh
o SE AL T A o 25 R, 7E T2 B[] 65, A AR ZE4L B
Da-sv0,.CERO, W] i [t i ffJe AT ZELARR , T 7 T3 1 [] g 47
AR FELL CsvO, 58 B A AL o BLEE R AR
FEAK £ A AR v i AU R ) BB

FRRAT AN ZELHFR 5 AE TR v A i S I A B
AR R e AH R S S, AR AR DA B B
A X F RS (B BE 6~ H W) I mRS A <2, i
T R4 .

XA AR ZELLT 5 L 76 HB I B A8 AL B A4 R L Ss-
v0, 5 CERO,/CBF S AHIC , 45 R Wor I FE £ m . A4
W12 Sl 2 04 N A AR P Bl R e
B RIEZ —, R TN 3.7%~21.0%, RpEH LA
ULE) R BRAE AR ) — 2 M i A R AR (B 3) L HEE A AR S
FEE A BUAH R ) R 2 T RE B , B N AR P TR
BAED IR — M m A PR AE 5 R WS T B R A
AR FEIR YT i R 2 3 B 0 B R K phe it A PN
22 Y PR A 75 B3 el e 5 1 Ak A A AR B B, HoAy
AT F AR B R R R R A T B i 5

e 27 -

Pk 2R G5 58 53 R K- 3 n i 42U Rt o

T 7E B I P 4, R b SaO, A HREE 2 B RTHRE R, i
WY 25 MR B L IR 22 (HB BRAIC, AT 58X CaO, |
CsvO, RIS , A e AL 4S8 o8 155 i 488 03 LA 4 5 M 4
PETT A, 1 0PN 20 o e P e 28 56 5 B A (RGBS 4
1L/ ) Da—sv0, .CERO, i ¥ T [, BUAK#E A A% [RET,
T Fi S F e P A 8 SR A i R B4 Y (] B —
FE AR I BRI A A, JF BRSO
W, AT R ARR AR A R b i AEURE A i AR R R, (1
o, T AT ARATY SR A 4 2 2 3 ol — e R ) S s 4 4
XU FEL B F HRORI R 208 Bl I B S A A o R v A
PIAGLH LY A 25 g 3 A TR i A R R Y e S A ik
LR T A N G 5, S FR AR S (DB
i e i dle S A

Bl 3 DSATF /A kEES AL LT

AHIFERLH T 2 A ER KA T B A X — R A
Ik A AE AL, I ELAT 8 U0 09 52 A8 BORRIE S22 1] 1
SAFEIRNIE TSST, #E— M T B4 A HAR LS B
JERY A TR, AIESE Tk — AR ] P22 42 o o I 7
TSI A E AT A B BT B R oA
R B B AT A AE . HeHR BARAT B,
{H R DR LU JH TG B il S M P A TG 126 2l 28 ELRS 18 SR Ui
PR K L TR S R S A A B P PR3 22 A P )T, BTG 2
o0 IR 22 ek

AWTER A ZALLE T OF AR A s @ TA
SEHG N WUEERT I, TCIEBUE O IR, R A AT A
BAE S TS A MR R, i3 bod i A0 & BCRE iR R
JIN R ZE (¥ 05 1 s AR FE 3 B rh AT S RDE AR K
B AR A QAR & B Z R B i SEREA



2022,49(6)

Tk, A R AR 5 AR FEARK i PN Sl KR S8 AR PR I A B U R

http://www.jinn.org.cn

PSRRI 192 4

i b AN TR TR 5 200 g 4 3t o i A 35 0k
A2 ARAE S BRI Ak BRAT , 0 ARCK P A A% SRR S 5 T A
AREZELL, TIAE S R Ab RS 2R 5 A A ZE 2 IR 48 FE
1 T RO P A o A A ZE AR Jigi S ARG 11087 14 52 i A
BRI R o S AT A5 152 I ] B, i 0 7
JRET R HIAR . B BLZE G AR SR DL (2 5F 1
U, A IPRARXT A IE 0 TR T 8w ki A
(Ep a7 ee SNCTE TN Gell LRIl & NI DU -9 T =R Aw
R0 B4 (7 P vy DA ] e 322 0 e g A T M 00 Y N e Jk
I, )3 2 W P T T3 A 0, %of £ 38 R v BRI A B R SR
TR 22 AR PR S

2 % x W
A, INGRIR, SUEE, A 0N SRR I 5L R U
Wi AL 28 43 AT (D). v A 2 AT 0 i i 4 R 2% A 2015, 17(6):
613-615.
JOHNSTON SC, SELVIN S, GRESS DR. The burden, trends,

(1]

and demographics of mortality from subarachnoid hemorrhage
[J]. Neurology, 1998, 50(5): 1413-1418.

L, TSPAR, TR/ SN SR R RG2S T R P I
IRMZEAMRL%5E, 2015, 12(1): 20-24.

GALLAS S, PASCO A, COTTIER JP, et al. A multicenter study
of 705 ruptured intracranial aneurysms treated with Guglielmi
detachable coils[J]. AJNR Am J Neuroradiol, 2005, 26(7): 1723-
1731.

JANSEN GF, VAN PRAAGH BH, KEDARIA MB, et al. Jugular
bulb oxygen saturation during propofol and isoflurane/nitrous ox-
ide anesthesia in patients undergoing brain tumor surgery[J].
Anesth Analg, 1999, 89(2): 358-363.

XU, BRI . P bR R it S0 R M 0 rr e PR S P01, 1
IKGHREIA R, 2021, 41(4): 928-933.

NAKAMURA T, TATARA N, MORISAKI K, et al. Cerebral oxy-
gen metabolism monitoring under hypothermia for severe sub-
arachnoid hemorrhage: report of eight cases[J]. Acta Neurol
Scand, 2002, 106(5): 314-318.

SRIE T, KM, ) B, S A R S KR 2 Y 1R
2021[J]. R LA AE, 2021, 18(8): 546-574.

e, ThES, SR, S SR KRR AL SRR O
HIBETFA A i R N 2 RE D). o [ S 52 Wi e, 2019, 23

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

« 28 -

(7): 1266-1268.
M@LLER K, STRAUSS GI, THOMSEN G, et al. Cerebral blood
flow, oxidative metabolism and cerebrovascular carbon dioxide
reactivity in patients with acute bacterial meningitis[J]. Acta An-
aesthesiol Scand, 2002, 46(5): 567-578.
S5, O, 1A & . CARSESE A B PR P RR A E AL
JokSE 56 R 1 ELALT]. I R P22 5MBH K, 2017, 14(2): 126-128.
VEAR, SRBNE, T A, A5 L USRS SR PR AR 3 R
5 RS IRRE CLUFTE L] [ R vl 2 AR %K,
2006, 11(5): 214-216.
D3 5 . AN [l JBR 1208 455 T 12 o8 P N 303 Ik IR e DA AR 8 3 1 52
M [D]. Kid: IR, 2014,
F B P B R e ZE AR T A B 3R R R 2R PR A IR
AL K e SR A REMRID]. Kb Tk, 2011,
PR AN (7 o AT A L A9 % i R Xl A T A T e A
AR NAID]. KU FHRIRE, 2009.
TSR 2%, TRV, My i 22, 55 . B U 75 2 50 T 390N i ik 25 o)
——— T R T A AT S bk 2R AR D). o A
Rk, 2010, 19(6): 714-716.
GOPINATH SP, CORMIO M, ZIEGLER J, et al. Intraoperative
jugular desaturation during surgery for traumatic intracranial he-
matomas|J]. Anesth Analg, 1996, 83(5): 1014-1021.
WETF, KON R LU 9 W] ST S iR
73k, 2005, 19(4): 311.
CRUZ J, JAGGI JL, HOFFSTAD 0]. Cerebral blood flow and ox-
ygen consumption in acute brain injury with acute anemia: an al-
ternative for the cerebral metabolic rate of oxygen consumption?
[J]. Crit Care Med, 1993, 21(8): 1218-1224.
CRUZ J, HOFFSTAD 0J, JAGGI JL. Cerebral lactate-oxygen in-
dex in acute brain injury with acute anemia: assessment of false
versus true ischemialJ]. Crit Care Med, 1994, 22(9): 1465-1470.
SKREVK, AR, B, S5 BN FIKRE A AR YT AR
LI HE G PR 43 AT 5 BT (BRF 48 Bl 25 ) [0, A AT 2 2%
&, 2017, 26(4): 291-295.
X ING, ke 2 W T A T B Bl JokRg LA N AR FE RS R A PR
FRYIFSALRIFE R R ] 1 E I R 2 R, 2020, 25
(1): 19-21.
R, L, KNS, 45 . ST 3R 8 T T AR A
PR IT IF A9 20101 HP S T 2 o 2, 2012, 15(12):
20-22.

TR Eo I



