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(=] BoY HHBAT Sk M2 1A (scalp nerve block, SNB ) Bt& 45 S5 4L0K & X ik
AR5 ( traumatic brain injury, TBI) B35 TFGUAR G Wl MG 520, ik R REHLGT Bk
T, MR 2024 4F 1 % 2025 4F 2 H Bl B E B2 I TR S0 TBL RS, 4RI 25~65
4, RERBEEINE S 39 1 ~ M, MEPUYaF Bk s RIE5 9~12 43 HEBRAEATIAIEATR . i
JidEd . ORI . SRR R SRR SR OO R . SRR LB R R A 2
4 WSS SNB A £ LFTIE (SD 4L) M LFTREA (DA ). HHEHE —BImIKRTTE,
WA I (peak systolic velocity, PSV ), 31 ( mean blood flow velocity, MBFV ), /i
W (intracranial pressure, ICP ), AJERFAMAMIELFT ( S100 calcium-binding protein Beta, S-100 8 &%
F1 ) RO R S e i B AL B ( neuron-specific enolase, NSE ) /K- M A5 I & %iE. PSV Fl MBFV
1B SRR T S BTy 22500, AR O ECR IS FEAS (K000, SR WA RHE 79 6], H
HSD 41 40 5, D £ 39 B, WL — il R BOR 22 R e ge it 3 (¥ P>0.05) DAL T, T, 1f
PSV. MBFV % T, i3T5 [(125.04 +20.43) cm/s vs. (126.83 + 21.76) cm/s vs. (110.63 + 18.49) cm/s,
P=0.001 ; (61.75 + 8.34) cm/s vs. (62.81 + 8.54) cm/s vs. (57.82 + 6.93) cm/s, P=0.017], 1fii SD %R
TGiitFE L (¥ P>0.05), SDATET,. T, i PSV. MBFV. ICP. S-100p # 1 Hl NSE /K-
YT DA (H P<0.05). SD 4IAJG i MUE G, BRah kA A KA AT PE25 Wy il AT D 41
(¥ P<0.05). #5i& #H515 SNB BCE 4 FEKEH T TBLEE T OURIG , I7E— &R e
I A ICP, WA AR 2 M, REARAJG IF AR R %
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Effect of ultrasound-guided scalp nerve block combined with dexmedetomidine on cerebral blood
flow after craniotomy in patients with acute traumatic brain injury

Zhao Ying, Feng Shuquan, Zhang Dailing, Yu Ling, Pan Peng, Sun Hebin, Fei Jianping, Qiao Shigang
Department of Anesthesiology, the Traditional Chinese Medicine Hospital of Kunshan, Kunshan 215300,
China

Corresponding author: Qiao shigang, Email: qiaoshigang@163.com

[ Abstract ] Objective To investigate the effect of ultrasound-guided scalp nerve block (SNB)
combined with dexmedetomidine on cerebral blood flow after craniotomy in patients with acute traumatic
brain injury (TBI). Methods A randomized controlled design was conducted. Patients aged 25-65 years,

with ASA physical status [-1II and Glasgow Coma Scale scores of 9-12, who underwent craniotomy for
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acute TBI at Kunshan Traditional Chinese Medicine Hospital between January 2024 and February 2025
were selected. Patients with unstable vital signs, cranial tumors, cardiovascular diseases, local anesthetic
allergies, or infections at the puncture site were excluded. Using a random number table, patients were
divided into two groups: the ultrasound-guided SNB combined with dexmedetomidine group (SD group)
and the dexmedetomidine-alone group (D group). General clinical data, peak systolic velocity (PSV),
mean blood flow velocity (MBFV), intracranial pressure (ICP), S100 calcium-binding protein beta (S-10083
protein), neuron-specific enolase (NSE) levels, and postoperative complications were compared. Dynamic
changes in PSV and MBFV were analyzed using repeated measures analysis of variance, while inter-group
comparisons used independent sample /-tests. Results A total of 79 patients were included, with 40 in
the SD group and 39 in the D group. There were no significant differences in general clinical data between
the two groups (all P>0.05). In the D group, PSV and MBFV at T, and T, were significantly higher than
at TO [(125.04420.43) cm/s vs. (126.83£21.76) cm/s vs. (110.63+18.49) cm/s, P=0.001; (61.75£8.34) cm/
s vs. (62.81£8.54) cm/s vs. (57.82+6.93) cm/s, P=0.017], whereas no significant differences were observed
in the SD group (all P>0.05). PSV, MBFYV, ICP, S-1008 protein, and NSE levels at T1 and T2 in the SD
group were lower than those in the D group (all P<0.05). The incidence of postoperative hypertension,
agitation, and the use rate of vasoactive drugs were also lower in the SD group compared to the D group (all
P<0.05). Conclusion The application of ultrasound-guided SNB combined with dexmedetomidine in
TBI patients after craniotomy can help stabilize cerebral blood flow and ICP, mitigate neuronal injury, and
reduce the incidence of postoperative complications.

[ Keywords ] Scalp; Nerve block; Dexmedetomidine; Brain injury; Traumatic; Cerebrovascular
circulation
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S PER 5 (traumatic brain injury, TBI )
WA A4S A 8875 ( cerebrovascular autoregulation,
CA) Thfgszft, F30W N (intracranial pressure,
ICP ) J} = Al Ifi i £ ( cerebral blood flow, CBF )
S, A I YT il R AR A AR, A
BF BN REE R &A% Rk 50%, FFHF
ARAEN TBI RUA A 2T B, BB SN B it N
I IR e, (HOR 5 7508 SR S B I
AT A M R GE, [BUMETH S, B sk
PR IS R FARBIRUS: Bo A7 FEFEkE nT I 52
G A, WUR B S E LRI, )Tz
ATEFARYEH . MAMR SR, FEARGEY
60%~84% Y B FANAFAE T R R, FEIRA
Sk I E RG] 53k B A ZE B (scalp nerve
block, SNB ) 1Ey—Fugi A1 DB A AR, AT 4
OB A G U VAR, SRR T T
B P R PSR S 0 B ARSI 5 |
SNB Ik 5 47 SEFEIKE X 2t TBI 8 TF AR 5 fili

MR, AR RS %
1 ARSI

1.1 MRNZR

A 5T A B A BE AL BRI R L8R, A
2024 4F 1 A 2 2025 4F 2 A iz TR LT R BE
BeJf 452 202 i F R 1) TBL (RERE T i ) &
84, INAFRUE  MEIRBR, AFERE 25~65 %,
B (K Ji & $8 % (body mass index, BMI ) 18~30
kg/m®, 3% [ JbR 5 B= U P 25 ( American Society of
Anesthesiologists, ASA ) 73+9% 1 ~ %, ABERIHE
P 5F Bk i % (Glasgow Coma Scale, GCS )
OF 9~12 4%, IHARBURSEE .

HEBRPRAE « (1) ABERT I S8 (™5 & L&
BRI ), DREARE., OFRRE . TEARE
i MEFLIOR . Widn . i => 600 mL ., 5 f:
2505 5 (2) PR IEE BN B 5 (3) O LA P 5
(4) 29N B ik 53R il v 30 ok i 7 A2 S ™ e 7
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BEL 5 (5) R BCL 5 (6) ZERIFRALIER YL mlehs it
oCE T ;5 (7) EEMIIBEREAT . BIBRERUE « (1) FAM
] >6 h ; (2) FARMAH I E I sh S 5% ;5 (3)
TIRFAR ;@ RFHT ;5 (5) RIEKRIS

FHBELEC T RIBG BE o 2 4. AT
S SNB Bt A 4 EHEKELH (SD 4l ) Filf 4TIk
E4 (D4 ).

AN FT AR R 1L T A S I B PR 2R e B B At
HE (S . KZY2024-012-01 ), 258 A1K A =
B FHAE P E G RGN PO S, S
“Jy ChiCTR2400087969.,

1.2 RAZE

B A G I L i PR R
JEE, A S0 PN R Dk 2 A W O BB B (central
venous pressure, CVP ), %2l [k 25 i) & 5 W 45 21
Sk, SRR RRESE S R ER K
KJE (#5 . AB40403331, ‘HE AL ) 2~5
ngkg, WA (#H5 . 12412201, Y090 & R4
Yl 2545 FRN 5] ) 1~2 mg/kg FIUIG R i 26 2% (4t
5. GD2475, WiiLAl I 25 e A PR A H] ) 0.2
mg/kg, LA AT AR A S RREE, HLAK
WA, RAAEERRL, %8S E 6~10 mL/
kg, AN 12~18 K /min, W] PP
[ 1.0+ (1.5~2.0), M ASEHKE N 60%. T
MAZERFEESISE, JHFTAR Ak o e
(‘end-tidal carbon dioxide, PETCO, ) 30~35 mmHg ( 1
mmHg=0.133 kPa ).

T - P A A £ ) A SR
BRE (65 2 12407291, FZ5 R A BRA A )
1 wgkg 10 min, J5LL 0.3 wg/(kg - h) (R 4t
Fik. SD AFEERMEVME TG, 1TTFA
A G S SNB, 24T 0.6% A4 H iR % ik [H 7
S (L5 2 24112951, A HFEMZEA RS A ),
SrHIATHE B (2mL), W4 L (2mL), H# (2
mL ), Btk (5mL) A/ (5mL) #hzepHu (&
1)o FTA #AE t W44 AR ER B 7 5] 5 SNB 19
A8 JORIFE I DT 5 B o

PR B e 4 . FFEEM AL % b ke (S
24021531, g fE g R 25 A BR A | ), bk i
FiS K (5 . AC4050291, ‘BB AAE 25 )
0.05~0.30 p g/(kg - min), P M 2~5 mg/(kg - h),
WA T BE BTG T 25 e BT il e, & i
KICSNIAE Rl AR AR CVP IR B 4R B

= sl R
BE LG e

; %'.

B M55 SNB

Fig 1 Ultrasound-guided SNB
Tr5e, MBTANTE AR TIRAAR, WO it T i vk 7R
MR AT, 4E4F CVP 5~12 cmH,O (1
cmH,0=0.098 kPa ). A H AR 31 50 117 (5 FH 1l A8 3%
P25y, AEFEICSE K 90~180 mmHg, 34 3h ik &
>60 mmHg, />3 60~100 ¥X /min, [5) A A o4 35
TRIETE 36~37 C.

F-ARHH B INEFEIRFT ICP W I A% B
A, BEHE P Kocher f () fi% 25 %0 £ 28 0 50
R EA R, BRI 0 RGSE BTAY ICP W A% 8
(Codman, FE[E ) HAMEEN 2.0 cm L4, %
3 [# %2 J5 3% 3% 1ICP W5 74 ( Codman ICP Express,
EE ) 17 ICP Wi,

REAZHHRTE R, DRI 4Tk
HeRPEER, ARSI R e EE Y E . KH
ST B E B VUK . PP RE S5

M TAREERZ (T, RE2h (T). RfF
6h (T,) B}, RHHZLM L (transcranial
doppler, TCD ) & ] 7 M K figi o 2 Bk (middle
cerebral artery, MCA ) IE{H I #E ( peak systolic
velocity, PSV ). - 2 Ifil i 34 £ ( mean blood flow
velocity, MBFV ) ; i 5% ICP {8 5 % FH U5 4 0
W7 13 R IE B T (S-1008 ), MEs sy
S ARG ( neuron-specific enolase, NSE ) #¢ i
WCEARSE 6 h WL, Oshid i, Bah 5t A aE
() A O B A T PR 25 el FH %

1.3 Fit=H%E

K PASS 15.0 B HREMARE . AFRLLE
FLERFERRARSG 6 h PSV AR BEREAE, BUAIR LS R
7R, SD HAARJG 6 hPSV Ky (110.45 + 18.17 ) cm/s,
DHARJG 6 h PSV A (121.17 £20.04 ) cm/s, K&
W «=0.05, B=0.1, WitRiFER20%, FHit
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FEARIE Iy 84 1], PHLL4S 42 fl,

K H SPSS 22.0 A ATS M. IR ST
AR ORIAIRL + brifE2E (xxs) Fow, 410
R P I ST FEAS ¢ K 55 ( Levene K 56 7 25 5%
PE ) 5 AL ASTRI B[R] 8 H AR FH A I iy 2250 H0r
2 () [7] — Bsf ) o B AR A ST R AR ¢ R 56, 114K
FERHABIBE 4 e (%) FoR, R KRk
Fisher B WIME % L) P<0.05 M5B G425 0,

2 #£R

21 BEW—MER

AHIF 5 B WA R S0 T AR IR YT ) 2 TBI A
84, JEHIEE S B, 1) AR ST B ™
SR, 1 BIFRE R 6 h, 2 B FAR,
1V BIARJG RV, 279 BlEEMA G,
o SD 41 40 i, D439 %l (& 2), PIdLEH—i
TR ZE R TG E () P>0.05), I 1,

S A A 2k TBL
[E RN

zoz4¢1ﬁ§2025¢2ﬁl

SlkE (5D -
1 FE A 7 1t 5

=

1
L

LT AR (A1 6 h
2 BRI TA
IRUENEER! V]

79 ) B FH NG T ]

—

2 BEHEAHRE

Fig2 Flowchart of selection of the patients

F1BEN— B

Table 1 Demographics of Patients
Eiztan SD# (n=40) D# (n=39) d/fi P1H
S (%) 5173 + 624 5247 + 693 0499 0.619
B Ltk () 28/12 29/10 0.187  0.666

BMI (kg/m’) * 2238 + 2.16 2245 + 237 -0.137 0.891

ASA T4/ T4/ M4 (fl) 14/23/3 13/24/2 0.246  0.884
AT GCS W4 (43) 10.82 £ 091 1076 = 0.78 0314 0.754

FAREM (min) * 207.39 + 27.16 215.74 + 30.51 -1.286 0.202
JEERT] (mL) *° 218.46 + 29.37 22435 + 31.06 -0.866 0.389

- BMI AR ETEE, ASA 3 FEFRIEEE A2y, GCS ik
PR R ER, N (xxs), " N6 (%)

2.2 MRS EHTLIER

5 T,# &, SD 4 T,. T, i}, PSV, MBFV
X R IG I FE X (F=0.370, P=0.692; F=0.171,
P=0.843 );D 4 T,.T, it PSV .MBFV J}Ei( F=7.487,
P=0.001; F=4.245, P=0.017 ), 5 D Z0#flt, SD 4
T,. T, B} PSV, MBFV ¥JR#{% (P<0.05), U3 2.

x2 MR SEEN (x+5)
Table 2 Changes in cerebral blood flow parameters (X +s)

FehR SD4 (n=40) D4 (n=39) tfi P
PSV (cm/s)
T, 109.05 + 17.65 110.63 +18.49 -0.389 0.699
T, 110.84 = 1832 125.04 + 20.43 -3.254 0.002
T, 112,61 + 19.52 126.83 + 21.76 -3.059 0.003
MBFV (cm/s)
T, 56.34 + 6.81 57.82 + 6.93  -0.957 0.341
T, 56.92 + 697  61.75 + 834  -2.796 0.007
T, 5724 £ 713 62.81 + 854 -3.150 0.002

TE : PSV NIEIMLREE, MBFV -2 i i 2

2.3 BEEICPEZTLER
S5 DA, SDA T, . T, B} ICP F#{( P<0.05 ),
323,

&3 ICPIHMZN (X+5)
Table 3 Changes in ICP level (X + 5 )

FEhR SD 4 (n=40) D4l (n=39) i PH
ICP ( mmHg )
T, 10.71 + 3.42 1092 + 3.57  -0.267  0.790
T, 11.28 + 3.65 13.74 + 406  -2.834  0.006
T, 11.54 + 3.84 13.92 + 437 2573 0.012

2 ICP NN IR

2.4 IMFEHZRMAERGIRICHIRENESE
5 DM, SDAT,. T, S-100B8 FHHA
NSE e JEHEAL (P<0.05), L3 4.

&4 P bsic YR EE (xxs)
Table 4 Changes in the concentration of neuronal injury
markers (X +s)

LD SD4l (n=40) D4 (n=39) fi Pl
S-100 8 A ( mmol/L )
T, 0.54 = 0.03 055 + 0.03 -1.481 0.143

T, 0.68 = 0.06 0.74 + 0.07 -4.094 <0.001

T, 0.75 + 0.05 0.82 + 0.09 -4.287 <0.001
NSE ( mmol/L )

T, 12.78 + 124 12.85 + 1.19 -0.256 0.799

T, 16.89 + 1.43 19.74 + 1.62 -8.295 <0.001

T, 20.14 + 1.79 23.06 + 1.95 -6.936 <0.001

1 2 S-100 8 N EIENLRANMEER H, NSE Az sis vk L

25 REHAEHEZERER
5 DY, SD RGBS, & &g
KM TE PR 258 FH A N % (P<0.05 ), WL 5.

®5 ANEIFRIERERNL (F], %)
Table 5 Incidence of postoperative complications (cases, %)
SD 41 D4

ik (n=40)  (n=39) AR P
R IR 3(75) 14(36)  9.429 0.002
NNTIFUBL 2(5) 2(5) 0.237 0.626
Bash kA% 4(10) 14 (36)  7.528 0.006
MAEEMEZY IR 3 (7.5) 14 (36)  9.429 0.002
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CBF Z 3882236 51 . CA DIRES LA H &R
¥, [FIEHEZ B REE25Y) . ki . shkii
AR A R DL R R R O FE A S
W A . PETCO,, B . CVP R il
TERGEVERIN, —E R LI T R E X CBF
fFH. WFFEIESE, TBI M CA Thie=z i, B
Je ST LR R R, ICP B, IR AN
SRIAT S A AR R I A AT I A T v 2 AR
1k, PRSI A 24 g i K 2 e i

P i S0 B A R S O B AR A R L A
PRSI, A7 SRFEORENE I — PR B o 2- B I
MR BEZRBEhN], EAEE . R AL
S KFE MR 8 S 2 0E R . IR BN, FERRIT
VR4 R AEIKE 1 pg/kg 15 min,  RIJH 35 /il
T A R i AR LT A, S I v e, R
TER S 4 B RIS, fE B 35084 CBF Ml ICP 24K
sh ™ AR, FES TR kA 5
FEKE 1.0 pgkeg, Jolh0.2~0.4 wg/(kg - h) 1y
YRR, ATAERFAN MG TR B AR i s 12k
FE, IR RPN P AN S5 I R
fit A SEFERAE , AR ORILAE A ARG VE R [
e KB B R R 4

RS HR AN SE = v 3w ok, P
M5l ICP 3 & WF5E Bon, JFmiAR 5 & 2 )
fo, R SR R R B LA b A s Y
SNB AJ A &5 BH Wr Sk i AC b 2845 S, il b 3 3k
Fe gl & w2 01 2= g0 8, IF 4R e 5 i [
AREBURRCR, e B AR ZE . F/ v
2z FAR . ME EA SR A B U AR
YR TR 5 500 SNB, BN iR, FRiEfifE,
A e g sy, UGS T 2540 5 2 sl
R FERIEH . AU RTHIGET T 4 256K
SE -SNB BG4 H T TBI B E IR BB, 45
SRR G LA BURACR , 4EREAR Tl i 5)

WFFEUESE CBF 5 ik L 70 38 252 vay P R A G
TCD il MCA I8 J1 2 Z 801 A8 fk, 7]
T fift CBF 2246 " FF /i T AR Xt TBI U XUk
i > BRI 9 AL, TR L R R R A B
B OKH R RN, SDA T,. T,. T, B} PSV,
MBFV Z R4 it 8, MDA T,. T, B T,

if PSV. MBFV Jt & ; [AlBF 5 D 4148 Lk, SD 4
T,. T, PSV. MBFV [&fIX, #7755 SNB
A A RFEMRE WA —E B LR 8 TBL AT
FiAR S5 1 CBF, /AR WS EA MG RS
ST AERN . BERER, ERRIN T Sl AR G

] N A1 G 163 47312 16 4 R R TCP WA o £
B WM AAZ 0 o MRAMIGAR I PN He i 238 e e —
Pl B I R IR A, ] fR K A . AJS B G
MBI AP, BTk e CBF S8 4545 ¢ 1Y,
ARG RS, SDHAMIL, SDHAET,. T,
f ICP FEAIK, $E/niEE A 5|5 SNB BG4 TPk
AfasE TBI BFFF ARG ICP, SRIMAESLPR TAE
i, HICP {E A4 X 25 53 T BB I R 3L o

R R L3 31 1 240 ICP 2 2 ThREVK 52 1Y
Forfh . 1MiE S-100 B & A1 NSE 7K R pizs
S AR5 (%) T LA e AR B AR S B, R
S ay)geti i mRE 2 IEADE, B T
BORFsE g U ARSI T 3 AR E =
B E AR, 5RER - 5 DY, SDIT,.
T, i S-100 B £ 4 HI NSE W FEHRRAR, Rt 5]
T SNB B4 A7 FEFTIRE PT7E— e FR R e ph 240
M50 5 BEAE SCHRAGEE SR SR 17

A5 B IR T P B8O R & L D,
i ICP, fZHL L, B . MARIGIEAIE A,
AHFFEH SD AR BBl . R IR Y & AR 3 R A
2P R TR, 45 SNB BG4 L 460K
B BT R B SR E AT G, 2 ARG 03
R R R R TG S, 5 S FEE Xt
OHEEA fbE AR VR A 5 Y

AR R ZAL - 58, AW IR L ) 1
SESRUERE T ARG 3 NI, B4k PN
PAOGRERE RIS AL, I I 3h fr 2 A A ik R
%% 5 Mk, TCD WbAziE 2R ZEem, itk .
SR R AR S s O 5 KA R
(EREdi

2 BTk, M TS SNB BG4 EFE E
F TBL B E ARG, A — o BB L RS il o
LA ICP, JEFEPR AN, FRACAR G I &AE &
R

FIsEMER AR I ai e
EETTERAER B A RS RS R (A 5
ArR « FEARWIEEYT 5 WS - BB 5 FVEUR - SEiHoT
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