[ A R 28 g 4 i 2023 4F 6 H A5 23 B4 6 1) Chin J Contemp Neurol Neurosurg, June 2023, Vol. 23, No. 6 . 515

- 25 HRORE PR A -

i FELOBUI 95 205 B A I I A8 TS A S A

kE RAE

(MWZE] BH BTN SUB S £ (BIS) 5 A & VRN i i B S MG, JTiE A 20194F
3 Z 20224F 5 7 76 K R B2 B T ARVA YT 19 64 1] B A MK i R L RS 29 ACTEIE WO B
K H Glasgow B 2k 3 (GCS) PR 7 5 4% 5 5B PP 7> (qSOFA) | 2 A B 2 148 4k 4 B B0 37 A4l 11
(APACHE I1) B f5i P4 i (TCP ) 35 00 3 0 B ™ B e 2, S SR J N T R I S 7. A B A LA < i
S i P SR e A A R[] N Y 2 il HR SO I 5 R Glasgow B 70 2% (GOS) Al 2k B Rankin ft %
(mRS) VA UG , IFICRAEBE ] B8R AR E W BISH 2> 4 = BIS 41 (BIS{H > 60, 30 i) ) I BIS 41
(BIS{H < 60,34 ). 75 BIS4H GCS ¥4 (:=9.597, P =0.000) . A\ T 38 7 57 (x> = 12.818, P = 0.000) £/l
A ALK E (= 4.099, P =0.043) LE i .GOS I 43 (¢ = 13.964, P = 0.000) 1 T Ik BIS41, i ¢SOFA 7T
43 (1=-2.033,P=0.000) ,APACHE Il #¥43 (1 = - 7.426, P = 0.000) .ICP {f (1 = - 6.643, P = 0.000) .mRS I¥ 53
(1=4.099, P =0.000) it 1K BIS 4l o MMM 45 R Won , B A&kl i i F AR J5 BIS {5 GCS P4 (r =
0.704, P =0.000) 1 GOS ¥4} (r=0.633, P = 0.000) 1 IEAIC , 15 ICP{H (r =-0.668, P =0.000) .qSOFA P-4
(r=-0.282,P=0.025) . APACHE Il ?F43 (r = - 0.646, P = 0.000) Fl mRS IF43 (r = - 0.508, P = 0.000) & 1 4l
Ko B R BURAE SO IO B A A R TR 8 TS PR LA R A (A

(X#E] b, WeficAR; SANE; B

Correlation analysis between bispectral index and prognosis of patients with
spontaneous intracerebral hemorrhage

ZHANG Lei, ZHANG Tao

Department of Traumatic Brain Injury and Intensive Care Unit, Tianjin Huanhu Hospital,

Tianjin 300350, China

Corresponding author: ZHANG Tao (Email: zhangtaotjhh@qq.com)

[Abstract] Objective To evaluate the correlation between bispectral index (BIS) and the prognosis
of patients with spontaneous intracerebral hemorrhage (sICH). Methods Sixty - four patients with sICH
admitted to intensive care unit after surgery in Tianjin Huanhu Hospital from March 2019 to May 2022
were enrolled. Glasgow Coma Scale (GCS), quick Sequential Organ Failure Assessment (qSOFA), Acute
Physiology and Chronic Health Evaluation Il (APACHE II') and intracranial pressure (ICP) monitoring were
used to evaluate the severity of disease. The incidence of postoperative artificial airway establishment,
invasive mechanical ventilation, intracranial infection and pulmonary infection were recorded. At the same
time, continuous BIS monitoring was performed. The Glasgow Outcome Scale (GOS) and modified Rankin
Scale (mRS) were used to evaluate the prognosis, and the length of hospital stay was recorded. Results
According to the first BIS value, the patients were divided into a high BIS group (BIS value > 60, n = 30)
and low BIS group (BIS value <60, n =34). In the high BIS group, GCS score (1 =9.597, P =0.000), the
proportion of artificial airway establishment (x*=12.818, P =0.000) and invasive mechanical ventilation (x°=
4.099, P =0.043), and GOS score (1=13.964, P =0.000) were higher than those in the low BIS group, while
qSOFA score (¢ =-2.033, P =0.000), APACHE Il score (¢t =-7.426, P =0.000), ICP value (t=-6.643, P =
0.000) and mRS score (¢ = 4.099, P = 0.000) were lower than those in the low BIS group. Correlation
analysis showed that BIS value was positively correlated with GCS score (r = 0.704, P = 0.000) and GOS
score (r=0.633, P =0.000), and was negatively correlated with ICP value (r=-0.668, P = 0.000), qSOFA
score (r=-0.282, P=0.025), APACHE Il score (r=-0.646, P =0.000) and mRS score (r=-0.508, P =0.000)
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for patients with sICH after surgery. Conclusions BIS monitoring has good application value in evaluating

the prognosis of patients with sICH after surgery.

[Key words] Cerebral hemorrhage; Electroencephalography; Intracranial pressure; Prognosis

Conflicts of interest: none declared

B & M i (sICH) 2R R & M 3R A1 45 4 i i
J I, o5 R 2R R 209% ~ 30% , 95 5% SR G A8 R
B R BE R Ik 30% ~ 40% . SEEE )
FUPPA A i A5 % R R A A A 0 o B
B, bt # R W B (ICU) 22 45 2 W T 5 R A
KR U IR L B A W D 1 5 A R B, LU
T A I 3 Bl T 2 Wa W R G T AT A I AR i
A0 A5 A AR 2 ) IR 55 M I R H Ok = Sh A
XU FE B0 (BIS) K fifi P FE (TCP) 42 Wl 2 7 32 i FH
Tl R, o H A 2 o E AR, IR R L
I E R R 2 2 AT LA K HE T 2 18 = Fi
0 B 45 55 A 25 2 RF T 3 AR 2 W 56 9T 1Y 64 4
M TR T B R AR S BRI B A ik
SUSFLF6 500 W DR 07 FH A0SR DA I IR B D 4 it o
B AW IR RS VAL T B

MHR5HE

— WX 5

LAAARRME (1) H &R il 2 W 2 BR
i L2 iR 48 RS (2019) ) B () AR ¥ > 30 %
(3 ¥ 22 AT RiaJ7 HOR 5 ¥ A5 Wik
Fiz o (4) SR BB sl R0 i =5 40 513 AR (EVD) | I i
FER I + 6% A0 IR T I s B R + Fil
EANGIRA

2 HFERBRUE (1) TP Bl 2 AR G bR A )
1 i I A5 W R 25 S A Ak &M N ol L (2) RS
L I TR (3) B IR E IR RIE S Z A E
RE U o (4) Ik PR B B U7 %R 58 8

3. MR BEFE20194E 3 H E 20224E 5 A 7
3 5 15 i A1 43 5 HRE S A BT BE TR YT R A & M
TR 5 B 3k 64 1, 551k 41 ], Lok 23 ] 5 AR
% 30~79 % FH (5934 +11.29) % 2 # 5 i
JEN 3~ 164 3 R (912 + 321)4F 2N 2 ~
120 h, A7 T2 4 8.50(5.00, 12.00) hs A B B 4 i
36.00 ~ 40.50 C ") 4 (37.10£0.82) C, LK 61 ~
138 Y /min  F- 14 (92.42 + 17.91) X /min, W45 JE 97 ~
227 mm Hg(1 mm Hg = 0.133 kPa) . *F- ¥ (166.95 +

24.95) mm Hg; & Jf & I e 52 61 (81.25% ) Wi IR 9
16 1 (25%) 5 0 95 4 1] (6.25%) . &5 i I 4 2 1)
(3.13%) , W40 29 1] (45.31% ) AR 27 1 (42.19% ) ;
HB L 5B A AV T RS T X - B A 27 1] (42.19% ) , 7N i
12 5 (18.75%) , i = 10 4] (15.63% , fiki % #5784 3 141
LA = 2 ) OSUA A =+ A = 2 LB =
10 2+ 56 DU i 3 2 5 D s L ) i e 8 )
(12.50% , B0t 1451 &3t it 2 ) 3 it 1 3] %90 38 T v
245 GBURL LB TRORE R L) A 4 61 (6.25%)
iR 3 1 (4.69% ) 5 F- AR J5 243 1) Sy A0 i = 0 51
AR 20 B (31.25%) , XA fix %= 5 51 5 A 17 4
(26.56%) , I i 2 30 5| 3 AR + ik = 40 51 A 15 4]
(23.44%) , FF f5L Il Beb 385 B R+ Jili =5 40 51 3 AR 12 4]
(18.75%) 5 A Ji IO FH BRI 245 45 91 (70.31%) , R J& i
FHAH R 25 3561 (54.69%) .

=R T

LMD H AR A B ARG Y5
N EEE W B s AT R R YT, B IRl — L2 i el
Bl i e SRR B2 TR Glasgow Bk & (GCS) |
PRy B2 B I I 2 (qSOFA) Tl 2 A B 2 g
PEAR AR BCTEAL [T (APACHE [T ) & R VAL 6 5 ™ &
FEEE, Of e SR J5 N T F 08 £ 57 A B P GE
AP SR R R B R (1) GCS 'R
5 0 IR LR RIS S D RE L = IR 4 O A
IR (4 43 ) P i B IR (3 43 ) i 9 B IR (2 43 ) L ofill g
AR (143) , 516 0] 73 R IR X & (557) EHERT
M) (443 ) AXREBEH 3R] (340 ) ANRE A (24)
R (L48) 3884 H 052 (6 43 ) AT & 7 il 9
FAL (543 ) T e skE iR (443 ) )9 A il (343)
SRR AN 58 B (2 43 ) VR JC RO (148 ), B W4T R
1557, Wit R BUIR S B L (2) gSOFA #F 43 7
W0 A1 6 > 22 Y /min T 14 AFAE IR BRI 143
W46 e < 100 mm Hg 3 143, B 0F 45 345, D140 i e
FET KRG B 25 . (3) APACHE I & 36 ' 40 3% 2 M2k
BRFE BR VE 43 A7 I 008 2 A bR B0 = 4y, BVE S
7153, VEAT B R A 5 ™ L (4) 5P e W
A WEML, RREC2 BT TIE S 19 em  h 455



e B 2850 2 7 2023 4K 6 J1 46 23 44 6 1)

Chin J Contemp Neurol Neurosurg, June 2023, Vol. 23, No. 6 . 517 -

2.50 em AREPRF I 11, 2% f R 51, 51 AR
46118 K T 45 (3 [H Medtronic 2 A ) A G %= N,
ARG G AT E W P B S i MR
R %A% (AU 5 K R BB A B /), 3% 42 % 30 By
BeneViewT5 JK 55 2 5 Wi 41 A% (R Y1135 3 A2 ) B2 97 HL
T A BR A ) B A PR M AR B At R
PPN D T 48 s S 3 B ), T A R
W 2R G2 (A 5t K b AP BH B A RS W) 19 TR %
SR IR JE FR S s A MR I A R 3 d(FET B
D ZFET) A U M A1 35 6 R 7 A5 AR R & I e
MBI A 3 ~ 5 min DL e 07 B i 447 , B/ I 5 —
UCICPAE , B 341 .

2. i FLOBUSER SOV BT AT R AR R T R
I 1) TR) RF 3 AR 52 3 2 il H OBUS 48 B T . R
BeneView Wi 374 (RN 33 Hii £ 9 B2 97 a1 403 A7 B
AN AR TR B R 75% 1 2 T 45 48 R 2 XA 3t
S ST S L 2 B T R A [ T 0
B A BAR 55 em b, B WA DU IE £
SR % A S AR R SR AT BT U M
S5 7R BIS A EDE R 7m A 2SR . T
B NEAE WL B R 4 h 1 U AT I FR OBUAR R B
T, BIS {E > 60 A 1= ik it WU 35 %4, BIS fH < 60 4 fik
I B, XA K5 1% 22 W 72 b, A 4 /8B R 5% 1K BIS
B, W A3 TR) I B 4% 2 R £ 5 T 48 2 (SQD) AL
Ha, P %, R B SQT K 80% ~ 100% F1 AL Ha, P&l 3% i 2
R <450 BISHA , BOE- {8 5 % T 1 FEU 24 F
B2 1 FR R U U M U B T A5 R 2
[Fi) B 7 — o S s A 7 e R 9 5% BIS A .

3.HEIEM AUTABRET ARG 28 d 2k
H Glasgow Tl J5 73 2% (GOS) 1 & K Rankin & 38
(mRS) PEM I PR B5 , I 10 S A BE it ] . (1) GOS
2L IR TS L5 0 KR R A, AT OE AR
H38 B 4 8% 4 4y, hoak, nT b Sz AR TS SRR P T D
V534, AR, Joik a7 AR TG, 75 N R 2 00,
YR ZS A A7 ANAE A BB 5 3 0B AR & 399 5 1 43, 2B
T-.(2)mRS &8 & " IF M M AT RETUS , 040, 564
TCHER 5 143 SR AT e RAR TE B sk e, mT e Ak H
W OLAERUAE WG ;240 5 5%, Tk 58 U T T A LA
G 2 B A A BEAS N 55, o A AHS B 5348,
B T A S B (0 AT Al S7 AT 544y E AR, TR M
SEATHE R AT T AN B 5 S 4, 7 E AR Rb
IR, K/MEES TRy B, B H AR 06 58 4 MO il
N;645 58T,

4. 53 At ik R SPSS 17.0 Gt it 4k 4 ik
TR IS 23 B o THECTERE LU X B0k 1 1 (% )
o % (%) Fox R} K 5 | Fisher 8 V)4 2 75
Mann-Whitney UK %0 . 5 1E & 40 A (9 11 o5 58 kL DA
BB £ AR e 25 (v £5) R, SR HI P A S7 AR A 1Y ¢ 4G
5 5 5 AR IR 240 A 0 T BORE LA A 7 BORT Y 23 57 £
[IEE[ M (P, P,) 13w, % H Mann-Whitney U #; 5
BIS {H 5 % 9 /™ =5 8 B RN il )5 48 A5 09 4H OC 1ok H
Pearson A & 23 M1 M AH 481 LA P<0.05 8%
BAEGI L,

5] R

AR AR B U I Y BIS 1B 53 A e i FiL SUA 4 45 2
(BISTH > 60, 15 BIS 41, 30 ] ) FI A figi o XA $5 %5 41
(BIS{H <60,k BIS4L,34 %) . P2 — o5 Bt HL 4,
LR LG FE X (B P>0.05,3 1), YA,

P A A8 R 7 R R BIS A M R 5 I K
Fo 4, i BISH GCS 143 i TR BIS4H (P = 0.000) ,
qSOFA ¥ 43 (P = 0.000) . APACHE T ¥ 43 (P =
0.000) . ICP {E (P = 0.000) . A\ T I W 38 4 37, kb
(P =0.000) F1 A B 14 LB IE < L4 (P = 0.043) Ik T
IX BIS 4, AR J5 I & i & G (P = 1.000) F1 ™ 1 fili &
JRYL (P =0.897) LMl 4 ] 22 S o ge it 22 i L (3R 2),

P41 WG L, = BIS 4 GOS P40 i TI%
BIS 41 (P = 0.000) , mRS ¥¥ 43 {% T ik BIS 41 (P =
0.000) , 1 £ B iy (8] 25 6] 22 55 o 48 it 7 2 X (P =
0.921,%3),

Pearson A ¢ 43 #r & 7~ , B & PR 1L F R 5
BIS{H 5 GCS(r=0.763, P =0.000) Fl GOS(r=0.691,
P =0.000) P43 £ EAH K, 5 ICP{E (r=-0.756,P =
0.000) \APACHE II #¥4) (r=-0.745,P =0.000) ,mRS
P43 (r=-0.583,P=0.000) .qSOFA ¥¥43 (r=-0.487,
P =0.000) £ TR 5K 5 i — 20 A7 D AH G 20 i s, H
Pk I F R JE BIS {5 GCS (r=0.704, P =
0.000) F1 GOS(r=0.633,P =0.000)PE/ 5 FAH R, 5
ICP{H (r=-0.668,P=0.000) .qSOFA ¥4} (r=-0.282,
P=0.025) APACHE I 343 (r=-0.646, P =0.000) I
mRSIF43 (r=-0.508,P=0.000) % i AH (£ 4),

5] it

JAE BT R T R S A B R R
W19 S i BT AT e, O B 2 BUGR YT A AT
HE AR A R AR AR (E R I8 B PR A T



e [ A 8 0 2 7 2023 4F 6 JT 4 23 455 6 1Y)

. 518 - Chin J Contemp Neurol Neurosurg, June 2023, Vol. 23, No. 6
F 1 5 BISYL 51K BIS 4L H & — B VR0 He s
Table 1. Comparison of general data between high BIS group and low BIS group
W bR fpisdl RBISAL gt m P e fBisdl RBISH it P
PR [ (%) ] 0.013  0.909 |t i #5457 [ %1 (%) ] -0.854 0.393
B 19(63.33) 22(64.71) LR X - B i 13(43.33) 14(41.18)
otk 11(36.67) 12(35.29) N 6(20.00) 6(17.65)
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SRR M(P,;,P,;),h] 9.50(7.50,12.50) 7.00(5.00,9.25) -1.950 0.051| [&itfF 1( 3.33) 3( 8.82)
A (R +s,C) 36.98+ 0.48 3720+ 1.02  4.073 0.270( 1( 3.33) 2( 5.88)
LR (X s, /min) 89.90+13.74  94.64+20.87  2.103  0.294 [|F-AR 5[ #(%) ] 7.639  0.054
W45 ( £5,mm Hg)  166.90+19.30 167.00+29.34  3.402 0.987| HflEVD 14(46.67) 6(17.65)
iei 1 [ 481 (9% ) ] 27(90.00) 25(73.53) 2.838 0.092| AU EVD 8(26.67) 9(26.47)
MR [ 1] (%) ] 8(26.67) 8(23.53) 0.084 0.772| M ZERIGIHA + EVD  4(13.33) 11(32.35)
sk [ (%) ] 2( 6.67) 2( 5.88) 0.000 1.000| JFpilfiL i ER A + EVD  4(13.33)  8(23.53)
e g LA [ 41 (%) ] 1( 3.33) 1( 2.94) — 1000 || AR5 B HAUR 2541 (%) ] 24(80.00) 21(61.76)  2.539  0.111
WAL (%) ] 13(43.33) 16(47.06) 0.089  0.765 A )5 b JHAR 25 [ 4] (%) ] 19(63.33) 16(47.06)  1.703  0.192
W L 1(%) ] 13(43.33) 14(41.18) 0.030 0.862

— , Fisher’s exact test, Fisher ff U] #f % 7% . Two-independent-sample ¢ test for comparison of age, education, body temperature, heart rate and

systolic pressure, Mann-Whitney U test for comparison of duration and bleeding site, and x> test for comparison of others, %% .32 ¥ & #2L & K
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Table 2. Comparison of disease severity, BIS value and
complications between high BIS group and low BIS group

I FBISAL  RBISAL g ;
X)L%—%*Elh‘ (n=30) (n=34) tj)(fﬁ P{a
GCS(z+s, W) 10.03+2.61  5.00+125  9.597  0.000
qSOFA(Z £5,¥E4}) 1.10£0.31  1.29+0.46 -2.003  0.050

APACHE Il (x £5,7F41) 1543+4.03 24.05+5.11 -7.426 0.000

ICP{H (% +5,mm Hg) 14.86+436 2217441 -6.643  0.000

I K i A g [ (9% ) ] 20 6.67)  3( 8.82)  0.000% 1.000

IR EEREAE 0 (%) ] 4(13.33)  6(17.65)  0.017% 0.897

ANTIPUGERS (%) ] 14(46.67)  30(88.24)  12.818  0.000
( ) ( )

A BIENLHE (%) | 4(13.33 12(35.29 4.099 0.043

*adjusted x* value, £ IE x*f o Two-dependent-sample ¢ value for
comparison of GCS, gSOFA, APACHE I, ICP and BIS, and x? test
for comparison of others, GCS,qSOFA ,APACHE Il . ICP {H 11 BIS
EL AR Ll 35 R FH T 200 7 R A 1 o A, SRR AR 9 LR T A
¥ o BIS, bispectral index, figi L RS 48 %L ; GCS, Glasgow Coma
Scale, Glasgow Bk, qSOFA, quick Sequential Organ Failure
Assessment, Pt 3 ¥ 5L 4% B = 3 3F 4 ; APACHE Il |, Acute
Physiology and Chronic Health Evaluation 11 , 2 Az B 2% F 48 4
fd FER B PEAL 1T 5 ICP, intracranial pressure,ﬁ)ﬁljﬂ}ji

R3  HBISAS{KBISHEFHG I L (3 £5)
Table 3. Comparison of clinical prognosis between high

BIS group and low BIS group (x s)

Eibll BI% GOSGT4r)  mRSG¥4r)  AEBEH A (d)
i BIS4l 30 3.16 + 1.01 2.86 +1.43 15.60 + 6.31
fKBISZ 34 2.08 +0.51 4.58 £ 0.95 15.44 + 6.36
i 13.964 4.099 0.100
PIH 0.000 0.000 0.921

BIS, bispectral index, fig L XA 48 X5 GOS, Glasgow Outcome

Scale, Glasgow Til Jii 43 4% ; mRS, modified Rankin Scale, 2 £ Rankin

T4 H RN R ARG BIS A 5 5% ™ 5 R B K il
J& %) Pearson FH & 43 BT A1 i A6 2 43 Mt

Table 4. Pearson and partial correlation analyses between
BIS value and disease severity and prognosis indicators

- Pearson A ¢ 534 i A6 2% 43 #r
rfE PE rfE PE
GCS 0.763 0.000 0.704 0.000
qSOFA -0.487 0.000 -0.282 0.025
APACHE II -0.745 0.000 -0.646 0.000
1CP -0.756 0.000 -0.668 0.000
GOS 0.691 0.000 0.633 0.000
mRS -0.583 0.000 -0.508 0.000

GCS, Glasgow Coma Scale, Glasgow Rk qSOFA, quick
Sequential Organ Failure Assessment, e BT A R 4
APACHE Il , Acute Physiology and Chronic Health Evaluation 1II ,
S A A R P f B IR B PEAR 1T 5 ICP, intracranial pressure, fii
N JE 5 GOS, Glasgow Outcome Scale, Glasgow il Ji7 7 %% ; mRS,
modified Rankin Scale, ™ B Rankin it %
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AHOG, 3878 BIS{E B & | fB 3 WS B . GOS i 3R A
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