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Abstract

Objective: To explore sedative effect and cerebral blood flow impact of remimazolam benzenesul-
fonate on patients undergoing general anesthesia. Methods: Retrospectively 126 patients who un-
derwent general anesthesia in Zaozhuang Municipal Hospital from January 2022 to January 2024
were selected for the study and were divided into P group (n = 65) and RB group (n = 61) according
to anesthesia induction protocol. P group was induced with propofol (1.5~2.0 mg/kg) for anesthesia,
and RB group was induced with remimazolam benzenesulfonate (0.3 mg/kg) for anesthesia. The
time of loss of consciousness (LOC) and time of wakefulness after drug withdrawal in the two groups
were compared. Bifrequency index (BIS), patient state index (PSI), spectral edge frequency (SEF),
mean arterial pressure (MAP), heart rate (HR), cardiac index (CI), mean blood flow velocity of left
middle cerebral artery (Vm), and regional cerebral Saturation oxygenation (rSc0O:) were collected
and analyzed in the two groups at each time node [preoperative (T0), postinduction (T1), loss of
consciousness for 1 min (T2), loss of consciousness for 2 min (T3), and before intubation (T4)]. The
occurrence of adverse reactions was recorded and counted in both groups. Results: LOC, recovery
time and incidence of adverse reactions in RB group were lower than those in P group (all P < 0.05).
PSI, SEF, Vi, RI and rScO2 in RB group were higher than those in P group at T1~T3 (all P < 0.05). BIS
in RB group was higher than that in P group at T2~T3 (all P < 0.05). MAP, HR and CI in RB group
were higher than those in P group at T1~T4 nodes (all P < 0.05). Conclusion: Remimazolam ben-
zenesulfonate provides better sedation with more stable cerebral hemodynamics in patients under
general anesthesia and has a high safety profile.
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BRI TIRE, FATRESI A M ThRERERS, SREIRIESR S HUE A R3], Bk, E8E TS iR H
25, R4 BN TIRE, A& H ATRRER I PRI R R 2 — o IRBEIR i T I 2 SR IR LA DRt b AR B
I RS A R R, I - @A T R RS S, DRI AR AR, A ITTIA B
RUR[4]. BEAERT SR L 54008 — R SR AW, RIS S A R BB, 24 tiim[5]. (HH

DOI: 10.12677/acm.2026.1672561 563 Il R 125 23k i


https://doi.org/10.12677/acm.2026.1672561
http://creativecommons.org/licenses/by/4.0/

BRt- 45

R 5T 2R IR it 5 MO 7E A B BRI P B s8R B it gt g TR B e/ o Tk, AL B AEIR R OK
TRl P it 1 M Xof 4 B IR IR B 3 P B R 5 I ML IR O B2, DRI PR 4 B BRI 75 5 7 P R Tk i s 5 e £
PRpE— 7 MG R AR -
2. ZERINGE
2.1. ARMR

(1B Y 2022 4 1 H~2024 4F 1 H TARRAT 4 5 R 126 1 835, MR P e s2 R s 5 7 &
538 P 4(n=65)F1 RB 4(n=61), PIAIATIEEIEIENHEFNAR, RAFBZRBICH M. BERRH0%
ANRFAE, IEREEA TR A T (P > 0.05). WL 1.

Table 1. Clinical basic data [( X £S), n (%)]
1 IGARERBEEI(X£S), n (%)]

Rk P #H(n = 65) RB 4H(n = 61) At P
IR (D) 4553 +11.96 47.04 +9.63 0.777" 0.438
451 (51) 0.021 0.885
5 36 (55.38) 33 (54.10)
s 29 (44.62) 28 (45.90)
BMI (kg'm2) 2416 +1.34 2429+ 153 0.508" 0.612
ASA 7325 (1) 0.670 0.413
I 46 (70.77) 39 (63.93)
i} 19 (29.23) 22 (36.07)
JRRIE IS 7] (min) 112.58 £ 12.76 114.13 + 13.05 0.674" 0.502
F AR} [A](min) 101.92 + 8.57 103.05 +9.84 0.689* 0.492

R tE

2.2. MNFRHERHBS AR

IINFRE: O 1745 RREE; @ 3% E RS I 2 (American Society of Anesthesiologists, ASA) 725 A
LRI 2 ) R >18 % @ IMRBIRIS 4. HEBRbritE: © &30 Rp B R IR D) B PR IS5 # . @
HHEE B B . DR RS ECE MR . © GIFBILIRE . RIEThRERRIR E; @
HIERERNE; © WIRIAZIE; © XA BRI 25 6 A i Bk .

23. Bk

P EA 5 F LA B TG0 RRI AR I 76 R 5. AR FIITEE 6. 20K, B
JiGEE 25 RAE, P 41T 30 s W4T 1.5~2.0 mg/kg AR (IU )1 E EG 25 A IR STEA R, EZGET
H20030115) FklEi% S RB 21T 30 s N4 T 0.3 mo/kg AR L 5 2 e (B B AR 25 A BR 5548 A &,
Z5HET 5 9 H20200008) BRIE 5 5. 2 G PI4HES T 10 s W4A T 0.3 pglkg 47255 KB (E B A& 25\ A R 34T
Aw, TS H20237165)5 0.8 mo/kg & PEIRE (] AR 7 M ZA R A w], EZj#ET H20173238), &

DOI: 10.12677/acm.2026.1672561 564 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1672561

BRt- 4%

WK 5 min JFIENE, ERREYATHUGRS, #<% 8~10 mL/kg, PPIRAR 12~16 ¥X/min, WLIF
bt 1:2. BREE4ERF: P LB RS AT (245 5 R _E) (4~6 malkg/h) + H2FARJE (B B AR 26 R TTEA
H], [EZj#ET H20030197) (0.1~0.2 pg/kg/min) 4ERFRRIE ;. RB ZH & Ik 574 R i I o £ e (2 [A) ) (1~2
ma/kg/h)BE & 28 A8 (25 5 5] ) (0.1~0.2 pg/kg/min)4EFFbREE . BRIESE S M iR fE b, HR9E BIS i (H
b 40~60) K ML N 1) 584 B e i e, HFRB B IFAA TR, BIMFIES%.

2.4. MEIGHR

2.4.1. LOC F{EZ5758ERT (5

ok B LOC Al 24 B ]

BRI EI(LOC): & SN MBI 75 5 46 2 55 25 2 5 /5 (Observer’s Assessment of Alertness/Se-
dation, OAA/S) 410 1 43 IS [A] . OAAJS TF4raitE: 17y = XIS RIERE L PP L[ N 2 4 = X
XA JE B IR A [N 3 4F = A KP4 T [ 4 43 = IR SR P4 7 R VR
Bi; 57y = ElE. H—&AS SRS HNTIAE R 15 IE—IK, BE OAAIS T/ <14r. iHhi#H
ANFNGE S 2B o 4 ZHIE RN A): 58 SCRAS LR3I BT A R 25 P (L4815 S FI4ERE 250, AME AT Bt
)2 B RS I S W UOE B[R 2 LA R A ) I ] “RsIUAE A 252 7 M IS EEZR? T L HIK
AR R4 S5 1 BT — IR, RS S RRIEE B (Y [F)— 0 903 58 e

2.4.2. WREEMEXIERR

A AR A R EA 5 LA b T ARZR 50 BRI A 22 T 58 s 0 o 4 FH o el e A (2 B S ey A
Sedline) KA FT(TO) T /5 (T1) BINHAK Lmin (T2). BRI K 2min (T3). 4 AT (T4) I R HT 2R
46 % (Patient State Index, PSI) A7 i1 2% 47 % (Spectral Edge Frequency, SEF). i F.Ca B I 474 (V311323 H
#15 BeneVision M15) [12 fibi B XU 5 £ (Bispectral Index, BIS)ARER . e IR B Ao I & A IS 6 ]
W 25-BsF TR A5 BIS. “FY 30k s (Mean Arterial Pressure, MAP). 03 (Heart Rate, HR) Fl.0a I 45 %5 (Car-
diac Index, Cl). 15 FH 20 il 22 2 #1883 75 (R mRFE EXP-OD) W 0 4% Fisf 17 4 #5140 6 400 A i o 2 ik 7 4 1L 97 3ok 3
(Vm)HBE s i #(Resistance Index, RI). 5 5 2 i A (DL ERARRE MOCA00) i il 25 I 1] 5 s 1) Jey #48
i S8\ 1f 11 £ (regional cerebral Saturation oxygenation, rScOz). £ 1 #h(TCD)EEEdritE: HFE— K&
TCD H5UIIEAR N SR 1E . A 2 MHz $8 Sk 28 5 kil 2 (0 K i Hh 3l bk, IR B2 45~55 mm, - Il 7 7]
PR Sk o 1037 P 3 LA BE (Vm) FHBE D850 (R1) o ZESRAZ S5, A0 52 8, 5] — R85 &) [R) sCER IR FE
W] 5 o ) 30 0 AU VLR B2 (rScOo) R AE AR s {8 FH I 2L A5 A (iR DU I AR MOC400), K Hi Al v FR E T
BIAE b 2om &b, BEFFEISE. DA A PMPEIIE, BOSBEMN T 5S> 10%E H iz
B Phr, ) — IR

243. TRRM

03 P 2H BB RIS 5 IR R G RAEIAS RN, BdE g% miiE . R R 03)
. OEd . RIME: W4EE <90 mmHg BUBCERIME R >30%. mifilE: §i4E k> 160 mmHg
SRR BT >30%. Oahid g 0F <50 WKI4y. Lahidif: OF >100 KI5y REIE: ki
AMIFIE < 90%.

. JRE Richmond B30 - ST/ (RASS) > +2, B 25T T 830 .

25. GtEFERE
BN SPSS-26 Fft o #r, FREBIRILA(X )&, KA thalk. tHEETRBAN%)1&R, K
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K. P<0.05 £RZERRE,
3. /iR
3.1. LOC F{=%555RERT|E)
RB ZH LOC FM{5 ZjJ5 LN [AI354IK T P 44 (3 P < 0.05). L7 2.

Table 2. LOC and time to awakening after drug discontinuation in the two groups (X =S )
% 2. MLH LOC MIFZLEEERTIE( X +5)

215 LOC (s) 1 2 TR BRI 17 (5)
P #l(n = 65) 74.08 +14.17 534.24 + 113.52
RB 41(n = 61) 51.63+10.82 471.76 +109.83
t 9.947 3.136
P <0.001 0.002

3.2. &BJE¥5 & BIS. PSI #1 SEF

RB 41 BIS 7F T2. T3 #iMi¥E T P 41(¥ P<0.05); RB 41 PSI. SEF 7f T1~T3 #i i@ T P (¥ P
<0.05); P4l BIS 7£ TO. T1. T4 4551 PSI. SEF 7£ TO. T4 S LHEZFEY P >0.05), W% 3.

Table 3. BIS, PSI, and SEF at each time point in the two groups (X £S)
= 3. WA KRATEY & BIS. PSIF1SEF (X+5)

fabw ] P #4(n = 65) RB #H(n = 61) t P
TO 91.33 +2.41 91.58 +2.49 0.573 0.568
T1 56.85 +5.94" 55.37 +6.25" 1.363 0.175
BIS T2 49.46 +5.89" 52.67 +4.72" 3.362 0.001
T3 47.63 +5.66" 50.46 + 4.35" 3.132 0.002
T4 4731 +559" 48.81 +4.38" 1.669 0.098
TO 91.33 +3.41 91.74 +4.23 0.601 0.549
T1 39.81 +2.65" 41.15+2.91" 2.705 0.008
PSI T2 37.65+3.26" 40.84 +2.77" 5.900 <0.001
T3 37.26 +2.53" 39.27 +2.38" 4.586 <0.001
T4 37.24 +2.41" 37.56 +3.19" 0.638 0.525
TO 2251 +1.37 22.79 +1.45 0.716 0.475
T1 11.64 +2.26" 12.32 +2.29" 1.677 0.096
SEF(Hz) T2 9.89 +1.97" 11.32 +2.75" 3.371 0.001
T3 8.71+1.61" 10.06 + 2.54" 3.586 <0.001
T4 8.61+1.53" 8.73 +2.49" 0.328 0.743

H: "FoRE TO R, P<0.05.
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3.3. ZEE¥ S MAP, HR. Cl. Vm, RI # rScO,

RB Z1 MAP. HR. CI 7£ T1~T4 ¥ fi¥m T P 403 P < 0.05); RB 41 Vm. RI #1rScO, 7£ T1~T3 i
MYET P AG@Y P<0.05); P4l MAP. HR. Cl. 7£ TO 1 f&F1 Vm. RI 1 rScO. 7£ TO. T4 15 s34 6
BERWYP>0.05). WE4L.

Table 4. MAP, HR, CI, Vm, RI, and rScO: at each time point in the two groups (X £S)
= 4. FAREHET S MAP. HR. Cl. Vm, RIF1rScOz2 (X £S)

fabr B[] P #(n = 65) RB #H(n = 61) t P
TO 110.46 +11.83 112.59 +12.28 0.992 0.323
T1 86.38 + 9.47 90.72 £10.15 2.483 0.014
MAP (mmHg) T2 85.13 + 8.96 89.69 + 9.82 2.725 0.007
T3 83.72 £ 8.65 88.49 + 9.61 2.932 0.004
T4 81.52 +9.15 86.63 + 9.32 3.105 0.002
TO 66.64 + 7.29 68.73 £ 8.52 1.482 0.141
T1 56.48 * 6.22 62.72 £ 6.98 5.305 <0.001
HR (YX/min) T2 54.85 + 6.57 61.26 + 7.05 5.283 <0.001
T3 53.17 + 6.67 60.51 + 6.28 6.350 <0.001
T4 51.84 +6.34 60.16 * 6.52 7.261 <0.001
TO 3.57+0.34 3.51+0.42 0.884 0.378
T1 2.93+0.42 3.11+0.35 2.604 0.010
Cl [L/(min-m?)] T2 2.84+0.38 3.02+0.26 3.083 0.003
T3 2.76 +0.37 2.94+0.29 3.026 0.003
T4 2.65+0.26 2.86+0.28 4.365 <0.001
TO 64.92 + 6.39 65.36 + 6.97 0.370 0.712
T1 50.52 + 5.24" 53.31 £ 5.65" 2.876 0.005
vm (cm/s) T2 47.13+5.37" 51.46 + 5.58" 4.438 <0.001
T3 46.37 £ 6.41" 49.88 +5.69 3.243 0.002
T4 46.11+6.21" 47.23 +5.48" 1.071 0.286
TO 0.64 +0.09 0.63+0.08 0.658 0.512
T1 0.54 +0.08" 0.57 £0.07" 2.234 0.027
RI T2 0.52 +0.10" 0.56 +0.08" 2.469 0.015
T3 0.51+0.08" 0.55 +0.09" 2.640 0.009
T4 0.51 +0.06" 0.53 +0.06" 1.870 0.064
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gk
TO 77.09+6.33 76.54 +7.28 0.453 0.651
T1 70.46 £7.23" 7372 £6.14" 2.719 0.007
rScO2(%) T2 68.39 + 6.53" 72.61+£5.28" 3.973 <0.001
T3 67.55 +6.31" 70.64 +5.68" 2.883 0.005
T4 67.37 £6.62" 68.74 £5.15" 1.291 0.199

H: "FoRE TO R, P<0.05.

34. FREMIER
RB ZHAN R MR AE 2 (8.20%) I T P 2H(21.54%) (P < 0.05). L% 5.

Table 5. Adverse reactions in the two groups [n (%)]
5. WA RRK[N (%)]

2H 5 EE7 e Ui LEquINES R4 ILAE IWY=IpuBy OHNEE ARRBE
P 4i(n = 65) 1(1.54) 3 (4.62) 3(4.62) 1(1.54) 2 (3.08) 4(6.15) 14 (2154)
RB4I(n=61)  0(0.00) 2 (3.28) 1(1.64) 0 (0.00) 1(1.64) 1(1.64) 5 (8.20)
7 4.374
P 0.036
4. Wig

S BF PRIV I AR . BURA LR 29008 3 BORS & B ORI I 2, S R TARREMA R %
P, JIF i S A S OB TE, IR L TR T BN P AR R BRI R [6]. o R
W dERRIAR R, Hrh i S 2 A S RS O RS, A R B 2 PR
MR EL R . AR 2 5, S B A R N R M F AR, B HE I
REC[7]o BRIAMEG . PV ARITUKER . A7 SEFEIKE SR DL Bl AR H P IR 4 5 BRIEARCES 259, (HIK
AT RE S IR, SRR N 65 P A AT E SRS Co il $0 A M SR s AR FTIK ISR T BE 51k
LREZE L S MK AR SRR s A7 RFEIKE FTRE SRR . DB 255 A R RN ; I B BA B 25938 v R
FLRE R RSN ML, 3D R IR RCR 5 B L8] BEILE, PR A7 75 28 54K — i ok 2
PR BUPRCREF . BFRER/NOBIE Y. KRR I D SR B SO R EIR S R S, bR
SETERUT, WML, R IBOE, O RN, HERER SR AR 2 MR PR A
L MBEERRCR, ATRER H AT I R L BOYEAR IO BER 2590[9] [10]. I HLIE PRI FUR 2 45 254030 7 22 57
BT, FEHESOR SR T i T B [11]. BT, AR SRR R B S O ORI I AR, R
T LAE 4 Y JORIFE ) SRS SR 155 I 30 5

AHFLIR TR, RB A LOC S THNEN M T P 24, o AR i o S B v iy B S0
MIZ5 B F oAtk . HEDN T RERY IR R B3 IRAIR R S e & S KA M AL 2 SR SR ABL, X -2 T RS2
& AR R R RS RS, ORI RN, FCRA SRR S A AR R AT HOR IR B A PR
IKIERTCTEMEARB I p-20 8 T RS2 M SR AT PR 300~400 1), AT PRI K 5 R iR [12] . REAR A 5T tAiF
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SRR it L W 3 MR TRV, 3 — D SORERAI RA I RE R [13] [14]. (EfHERMRZ, &
W50 L BRI R 2 AN R (P AT 9T, RB AL ZR B R Sy k), 15 24 77 TR A () ) 25 S I B 1 7
FRZGVITE AREIRIE A PR SRR, SRS bR B 3% 5t — 3.

TEFAR R T, PIALTEF)E BIS. PSI Al SEF B4R AT 3% [#(K. 18 RB 41 PSI fil SEF 7 T1~T3
W ET P4, RB 4 BIS 7E T2~T3 TiaidmT P H. X—4RTERUMIL: BIS (AR ES
IREERRR . R, 7R BIA R IR ZE s (OAAYS P4 1 A0 IIRTHE T, KA RS MO 5 5 2R (1 i vl
PRI FR R T AR . X — A B A XCEIGIRE L WA R, BRI BFHR AT fe s s B0
PEAINH| (B FC RB 4 MAP. HR. CI /£ T1~T4 ¥ E & T P 4, bt THEE), X ifjish /14
AFE EF B E Ko, OIRAEE) TR Btk WBEREE, BIS EKIL T A
K, BRS ETREG AR R HIBR A KRS . AT RB ALK R RIBEZEF], 1R SR B RN a4
FRHABCA A T 3mss KB K. Bhah, ARWFFEIE R I BIS 5 PSI. SEF AR LS A e 2 —5, #2x BIS
5 R By P (1) A DGV T RE L 22 o HEDN TT B Y[R 2 PSI AT SEF S50k B F b, W 7L R SEF
LA AR OC, BifE S BIS HARILE SR WI/K: BIS SHAM £, HER
TR AR A SN [15] . RSN A AN ML 5 T, 4L MAPL HR. Cl. Vm. RI il rScO,
LA, (2 RB HAE NFaE, HP4 Vm. RI A rScO, 78 T4 i S L B2 5. R KR E:
L G 3of LA B0 /3 2 A LR R s s B R E , S BRAE R Fe 4510 — BX[16]. HED AT RE M JR DR ZRAEIR
Iy Sy O R . ARUITR, Bl R S 1k 2E R R A ) il R T 24 BRVE MR ARV CNST054, HLAA A RE A7
(%, SHEIR RGN R, SRR MG n] BB 4] NLRP3 I/ DA BT, M B AR X6 i
MM [17]

TEZ AT, RB A RN R A Z (8.20%) 2 K T P 41(21.54%), He7m AT iR i Ly e 0 22 4
B e MEMICE R 2R e O AU id i B I RO A . ATENUVAR B, X E .
WP AN IR R i 4500/ s FLIB I b P& oA TR I AL G 0, A 28 i s 7K F 80/ i E V45
1, BE— 2D FRARAS R B AE[18] [19] 0 BEAEAI 7T 3 B, 275 Wit 1 P AH B P VA R AN R R SN B /D,
EPEE R . ARSI EA R, A RMAHA20] [21].

AW FAFAELL R EERRME, FEASRMEN FURSHE: FEHER—. CRAHE IS S
BAGEREE R, RIERFERBNE, SN EIME. EF NI PRFESI. BIS 52 R s K4 %
PEECZE, AT BIS HIWEEAE TR A Wiffs . FEARSER/N B v dC BB B . AT R AR I £ £
AN R BB o 0 LA B AR D (A1 FE I B o 28 i 22 387 ) AT 21 /Y6 T 15 S IR B AR B X 3 e o v
SR

gr ERTR, REEEREG DO T A B BRI R BRI DR BRI, L3R BN 7 AN L BE AR
AN R FE D (3 o AH 75 R LA T B D )RR (BIS (B MR T RV, I PR A P S S s B R
W, BT AEAR AN R . AHIEFE )R IRV (S A E B — . BIS AHRMES. FEAERU/N. Bl
BB TE B TR AR AR SE), AR 2l . RFEAR . SR ER B0 R Ui — 2D BRI .

= BB
AR ARG R T L BB R S EVF(IR BE R A H iS5 . zzslyykyl120241101017)
SE 3k
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