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Remimazolam general anesthesia on the core body temperature of
patients undergoing gynecological laparoscopic surgery and the
effects of thermoregulatory vasoconstriction
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Abstract: Objective To investigate the effect of remimazolam on core body temperature (CBT) and

thermoregulatory vasoconstriction in patients undergoing gynecological laparoscopic surgery. Methods 90
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gynaecology patients with ovarian or cervical cancer from Jan 2024 to Jun 2024 were randomly divided into
experimental group (group R) and control group (group C). 45 patients in each group were induced and maintained
with remimazolam or propofol. After induction of anesthesia, the CBT and mean skin temperature (MST) were
continuously monitored using a nasopharyngeal temperature probe and a skin temperature probe respectively. Record
CBT and MST of two groups of patients before surgery (T,), 30 min (T,), 60 min (T,), 90 min (T,), 120 min(T,), 150
min (T,), 180 min (T,) after induction of anesthesia and at extubation (T,), as well as forearm-fingertip temperature
gradient (T, ) Record vasoconstriction threshold and time to onset of vasoconstriction by T, . Record the
changes in mean arterial pressure (MAP), heart rate (HR), and cardiac index (CI) at each time point (T,, T, T,, T,, T,
T,, T, and T, time point); Record the incidence of hypothermia, hypotension and bradycardia and the use of vasoactive
drugs. Results Compared with T, time point, the CBT and T, ., at T, to T, time point decreased significantly, but
the MST increased (P < 0.05); In group C, the CBT at T, to T, decreased significantly than in group R (P <0.05);
Compared with group C, MST in group R increased significantly at time T, to T, (P <0.05). The vasoconstriction
threshold in group R was significantly higher than that in group C, and the time to reach the vasoconstriction threshold
was significantly less than that in group C (P < 0.05). Compared with T, time point, MAP and Cl at T,, T,, T, time point
decreased significantly in two groups, MAP and CI at T, T,, T, time point in group R were higher than those in group C
(P <0.05); Compared with group R, the incidence of perioperative hypothermia (PH) and hypotension and the
utilization rate of ephedirine in group C were increased (P < 0.05). Conclusion Remimazolam and propofol for
gynecological laparoscopic general anesthesia can cause intraoperative temperature drop in patients, compared with
propofol, remimazolam general anesthesia has less influence on CBT, more stable hemodynamics, less influence on
thermoregulatory vasoconstriction, less degree of diastolic blood vessels, has better body temperature protection.

Keywords: remimazolam; core body temperature (CBT); temperature regulation; vasoconstriction threshold
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Table 1 Comparison of general data between the two groups
251 AEIE % BMI/(kg/m?) ASAPZ (TS M) /M BREEE]/min SHEEF ] /min
R#l(n=42) 47.5£9.3 21.9+2.7 19/23 296.1+32.8 277.5+24.9
C41(n=40) 49.1+7.8 22.7+3.9 17/23 289.5+37.9 271.7+19.6
th*{E -0.26 -0.17" 0.10 1.02° 0.69
PAE 0.383 0.430 0.741 0.121 0.092
215 B SISV IR AR/ 1 AR AL i /mL P NGRE TSR NI AR e fA /mL
R (n=42) 22/20 213.3+20.5 1460.9+160.3 445.5+30.1
C#(n=40) 21/19 197.5+28.0 1399.4 +148.7 439.8+29.5
A 0.43 1.107 1.66" 0.97"
P{H 0.110 0.162 0.067 0.220

T T HE; ASA S R ERRER RIS (American Society of Anesthesiologists ) 9.

1.2 FHi&

120 kBT ES RECRNHBUIRGEARES, F AL
f6h, Z8R2he ARBRUERTS , FFHCHTE #ikiE
W, R, TS IkaE & TR sk ZF
B, WEISE B KR (mean arterial pressure, MAP),
I 3 KR B% % 452 3 PulsioFlex ILJ 3 124 W F- &
(PiICCO-£&), #LeWa.OHEINFEEY (cardiac index,
CDo ATARMBIG, FZUMMAP, CI, % (heart
rate, HR) . DHLE L PR AR R 2 5 8l
Jok i B AR ATE  SR I HXD- T 23024 = L,
SEI WS IR 15 %0 (pain threshold index, PTi) Fl4#
FFEEC (wavelet index, WLi).

122 A FRmisS RAFKESNEDWAS (4
FETR HB AR A RTHEAR, EAHET .
H20200006, L5 : 20T06031) 0.4 mg/kg. 775 KJE
CET % BB NRANARIHEAR, EAHET:
H20050580, #t5: 31A050211) 0.5 pgkg. % JEH
B (AT g WTAWIR RIS ey A BRA A, R 24
F: H20093166, %5 2300113) 0.6 mg/kg; CZHEH
W RIA S (R 5 BRI A R, HiESC

=1
R

H30535, #it5: SJ001) 2.0 mg/kg. £F75KJE0.5
pe/ke FlIZ FEIREL 0.6 mg/kg .

123 BBk FEWLi<70 1 PTi<60 5, 47
SEWHE . REWE)E, RAFSH TR SME
0.8 ~1.0 mg/ (kg+h), C 2H $5 22 % 73 0 8 5.0 ~
10.0 mg/ (kg-h), PHALEEBF KTy Ke (4F
PR HEAEA A RTAE A A, 2T
H20030197, #t5 : 30A06361) 6~12 ng/ (kg-h),
T6] VBT 73 S5 25 2 VR 0.2 mefkgo AR I R B T s
PSIA B AN Fr 25 A e &, LAZESF WLi£E 40 ~ 70, PTi
TE45 ~ 60, B I W 2 B4 4 45 P SOR — ALk 43
JEFE 35 ~ 45 mmHg.

124 AR ANEC QIRRIEE AT WLi > 70, T
A3 0BRSS S 1.0 mg/ IR, N IH B
10.0 mg/¥X , W1 PTi>60, W By i 8 47 75 K e
5.0 pe/iks

125 FARMBEA  FARMBEERERREE23.0 ~
25.0°C, XA N 40.0% ~ 60.0%

12,6 Aas RorgBERS TR
TEURE, AR I 37.0°CRYTRIR ., RPAIE
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JEFI SRS < 12 mmHg, TR K8 20K a2
37.0°C ., FARLEFATS min {5 1FFREEF 20, # ks 4t
55 PF Al B 4.0 mg FEFSF K2 10.0 pg, FARUIOL T
0.5% % WRAR AT ey 14 2 12 T JRR R

127 AKREa2 FRERFERKRKE =
(postanesthesia care unit, PACU) WL, ff & i
I EIEIEG, W ESE.

1.3 MEEIEHR

131 CBT dsAHT (T) . MMIES)E 30 min
(T,) . BRI T )5 60 min (T,) . BRIEEE S5 90 min
(T,) . WEEA S5 120 min (T,) . JREEAE S5 150 min
(T,) . BEEES S5 180 min (T,) AIIKEHE (T,) 1
CBT. ETERRBEUER ], RALAM =R (1
BAZTANEE T, A0S IRT 6520) & 3 CBT, HUF
PR M IERAIR . MG LIRS R, MEAL
FEME FEE1/3 (2910 ~20 em) A M Y 0] - Y i 2
M AR CBT R4 =0, FEEFL 10 em &b, SRIRE
R AR R, Sum 8 REMEL., H
I, BREEE ST, R SRR B PR S ORI s P 1A
K, 5. 20175A) i B ALIHAFI9 F 10 em
M E, FRRE R REERE, BaRER, Rl
i CBT, RRBAWERRRE )5, 1R
132 BRI IEET,. Ty, T,o Ty T,o Tyo Ty
AT, B 5 8- 3 2 KR ( mean skin temperature,
MST) . HARREER S CORIRER R AR, ®
5 20178A) Il i AR AR AR RE L RBE P B
PO AR YT, R [, MR SO R A
K=, AR 3N ] FR AL K kil B2 By A - 44
{E: MST = 0.43 fg B J7 i i + 0.25 L f2 ki + 0.32
RS M ) 17 iR 1

133 o Bl g AR RS AL R I LA I 4
V) (1 RT3 381 0 65 A 4 R ) T g A 3 IR B Ak
CEAPm R R ARG, A5 20178A) 5l EE
BEAVE (AP M) AEfsisa, (EfetERIE
M), FELEMEI T, o e MRS RRELZ 8 Tyop_ i M
OB CBT; 3 21 I WO AR IR A B [RD2 A8 Ty 15
F 0 B Y EfA]
134 Trom
T, B B T o
135  fiish B F 3547

ORT,. Ty, T, T, T,o Ty, T

WCxRT,, T, T,. Ty T,

Ts. T AT, MAP, HRAICI,
136 & &Gy AL . REEM
BT FE B A R . R AR R R, 45 TR R
10.0 mg kRS, F MR R &R0 st
ZRF, AT PGS 0.5 mg ki T o
137 JF & A A% e PH, ARIALE AL B
GE R, PHIEHE AR AT —BF 21 CBT < 36.0°C;
fit 1 & % MAP<IE &l {6 1Y 80.0%, =
MAP < 60 mmHg; /L3 25245 HR < 50 K /min.
1.4 SFHitERE

K HISPSS 22.0 Ge it 2= 3 o A gt . A7 G IERS
ST ORI IR £ brdfEZs (v xs) FOR, 41l
FEBER FHAR ST REAS eKG 56, 2H N FE 3R BE A R AR ¢
R s THECRRILABI] (%) s, A HCESRH YA
%, P<0.05 hESAGIFEX.

&#HR

LA EE CBT.MSTHM T, - LEEE

5T, WS, WAEHET,. T, T,. T,. Ts.

T F1 T, B A5 CBT Ty R FEAK, MST BT 5,
SWAGFEE Y (P<0.05); SRARE, c4

T,. T,. T,. T, MIT & CBT ] RFEAL, T,. T,. T,.

T,. Ts. T FIT B2 MST BB T, 22736 511+
B (P<0.05). WHE1-~3,

2

2.1

34

P [ 5
D 5T A E, 2REF5IT#EY (P<0.05); 2) 5C4
LA, ZRAGIEE X (P<0.05),
E1 WHEECBTLLE

Fig.1 Comparison of CBT between the two groups

2.2 MWABREMRHNFEIERLE

5T, bbb, WA EHET, . T, AT, 5 MAP
IR NRE, T, T,AT,HS CINR TR, 25865
T E S (P<0.05); SRAHE, CHT,. T,HT,
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P E] £
D 5T rE, 2565058 (P<0.05); 2) 5C4
ML, 2R Agt L (P<0.05).
B2 WHEBEMSTILE
Fig.2 Comparison of MST between the two groups

i s MAP F LB B FRA%, 2R3 50H % E X
(P<0.05); PIBFHSHAHR L, 2ZRT801%
B (P>005), WL#E2.
2.3 WASBE MBS HEMILR D ERSESRER
B 18] LE 452

REAMMAEWARRED] R T C4H (P<0.05), ik

TFOR—FIN/OC

2 ’II‘3 T
R Ta] £
5T, ZRAGITFEL (P<0.05),
3 MWHBE TR
Fig.3 Comparison of T, (-, between the two groups

B A WA B AR T C4H (P<0.05), W3R 3.
24 MABEMEFEAERELE

5 CHE, RAKERMHRILFEL, 25
B E Y (P<0.05), W4,
25 MABEHZEREERILE

5 CHE, R4 PH MK M & 4 T 0K,
ERAGIFEL (P<0.05), WWFES,

®2 MARERER SRR NFERLEE (vxs)
Table 2 Comparison of hemodynamic index at different time points between the two groups  (x + s)

bl T, T, T, T, T, T, T, T,
MAP/mmHg
R41(n=42) 100.6+7.3 92.6+8.7" 89.6+4.9' 87.8+7.4" 86.8+5.3 84.4+6.2 85.8+5.7 98.0+4.9
C41(n=40) 103.3+7.7 84.6+6.8" 82.2+7.6' 84.2+4.9" 85.8+6.7 84.9+4.4 84.8+5.2 97.6+4.8
ol -1.18 6.52 5.62 1.65 2.19 0.69 1.10 0.97
P 0.124 0.012 0.024 0.056 0.066 0.210 0.272 0.220
CI/[L/(min-m*)]
Rél(n=42) 3.4+0.2 3.0+0.1" 3.120.2" 3.3+0.2° 3.3+0.1 3.3+0.4 3.4+0.3 3.4+0.3
C41(n =40) 3.4+0.3 2.7+0.2" 2.7+0.3" 3.0+0.2° 3.3+0.2 3.40.1 3.4+0.2 3.320.1
i 0.45 5.23 6.02 3.44 0.59 -1.33 0.67 0.97
P 0.311 0.017 0.010 0.042 0.242 0.281 0.240 0.083
HR/(¥/min)
Rél(n=42) 73.5+8.7 73.2+5.7 70.8+6.1 68.4+6.9 67.9+3.8"  65.8+8.6"  66.0+24.8' 74.5+5.2
C#4(n=40) 74.0+10.9 73.6+3.9 70.2+3.4 70.0+3.4 67.2+48.9"  65.0+7.2" 65.3+5.4" 73.7+5.1
ol -0.76 1.09 1.23 -1.68 -0.69 0.54 0.57 1.02
P 0.241 0.114 0.122 0.070 0.220 0.273 0.191 0.093

VE: T, 2RAGHEE X (P<0.05).
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Table 3 Comparison of the vasoconstriction threshold and the time to reach the vasoconstriction threshold between the
two groups  (x + s)

bl AL I/ C TR ) L A R (EL ¥ [ /min
R#H(n=42) 35.4+0.2 117.4+28.0
CH(n=40) 34.9+0.3 146.337.1

o 5.14 -2.99

PIH 0.031 0.007

x4 MABENEFEHMERERR  F1(%)
Table 4 Comparison of the utilization rate of vasoactive drugs between the two groups n (%)

4151 P JRER
R4 (n=42) 3(7.1) 1(2.4)
CH4l(n=140) 4(10.0) 12(30.0)
X1E 0.69 6.79
PIH 0.232 0.004

®5 MABREHREREXRREE (%)

Table 5 Comparison of complication rate between the two groups n (%)

2H31) PH fRafi LBl 5

R4l (n=42) 9(21.4) 1(2.4) 7(16.7)
C4l(n=40) 21(52.5) 12(30.0) 8(20.0)

X 5.57 6.79 0.62

P1H 0.032 0.004 0.342

3 it R AR R R 2 WA 2 W AR AR A 45

. Hi™, LEE WS R B, SRS ST 4 B R
31 PRI AIET B, T B R AR SRR R AT
HAET, PH T FGYT T8 A R R R4S HL TR, BRI T Uepl 8 F1RINE £k, B
RN, RSN FIISRT AR, PHEE o sy e op R AR AR ISR 28 BT
AR R . (EARM R MARRD G L 20 (2023 AR R K 2 s T 0 A S A T R YL T
RO ) ORI, SEEANIAST PH I RAEIE RS wrpe st
YRR AN T B R 2y Al PRI 30 mimah et as st CBT HIE
TV ISR ) B, 36 T ey R AR A HWFFEHEY, CBT 5.0 (cardiac output,
MR X AR FE M 2 NIAE T EIME co) B it 2B RIGASE . ML
JOFIMEFEAL, BBz RS, BAMRBRIM S E P o A By, X TR F MR, i
EEPRAEN, (MR TR, SEBROCTEZHAT G RS —E R, W, CO PR ek oM E A
S5 T BRI ACIR ] T A A A R R Y S P DR Pk, PR EAMEE . AR, TEREIE S
NI AR T R P R PERRIE 25 LR be s RIR I 5, MI4LMF 00 CBT AW R, FRilRiAS)E1
TR AR I AR S R, R Y R AOE h BRI R, CBT R T 1.0°C, NI
L Smtidngiek, B0 SHEPHMARGERY B S CH 4 S Y %, SEHET™
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M, RRIRZS S R AP AR, R IR R 1) B 1A
HuO [ FER R RISV 1, SEURIRREIR. 5N
THM eaE, S G TE 4 B RIS 5 AR5 TR A
eI RSP AL e 2 S [Py e e X N0
HY ARG BN, B D CRREE TR, R4
MAP F CLUE B R EETE /I, IR & AR AR, HAR
TR B R A FHRRAE (P<0.05). RAMCBT =T
C LMy = i T 76 AR v B R AR 14 I 3L
SRR, A SRR R, AR P ARTR YT
FERR B TNIA . (A BES FRIEAS ] A SE K, CBT &
BN LA, AR AL 2 ST R R 5 P A
i, BE I CBTHEAEGI,
3.3 ERET M EFW AT CBT RIS

AT 5 P I IS — P R PR A R Y
2, WRSANE MAEHRAS R B (A BERAS), L
JE] B0 A VAL e A TR R S R PSS L B A A
T AR BRI T RERT, i A AT BRI A O
Pt — e, S EWLA IS HOGA 21 5 1)
o A% R B R B AR 23 5 | R PRI I R, ot
WG . MST 2 FEHEAH R AR B2 R AR, THE A
A B R IR EE A AT 351, LR RS2 M B JOk 1l 45 4
MRER, #RBEMCR R RIS . —BROL T, SRR
JER ARG IR K, Bl CBT (IFEAR, e RIER i T
&, CBT 5 MST Z [0 (Y 22 (E 2 Wi /D . Z 5025 n]
WAV SNy AP, {1 Il & a6 s &4 s s )i
B, TERCN RV EI, HUAARR 2 fil R A TR R Y
A G 6 =R = 7 DG 1 2 A A L R e VA L SR
TEE B E A EARN, R 0.5C, MESY
JRIEIAT] ,  JBRIZ4 4 P Wl b8 LA XS AR B S, 1
(BT B T K 3 2.0 ~ 4.0°C1, ARG I 45 Wi 45 1 2 %
(AT (L, 2 AR TR B R 0 05 WA BRI 2
(. Eole) FFERDKBRBEZS (. PIIA B AR 28
25%)) ER AT LARA S B AT I A5 A A AN ZE R Y, S
FCBT R WL RO FIAINE 2 [ (A 308 P Ao B A, i
PRI AR A, CBT FRENIEEAS . T, A2 I T
JERIFEMR, Toon e N O B2 I T 4R U 45 1) s 7070
Tyon e 1252 O (R TR , 00 55 ACAH 179 0 (D RRAEG, ik
o M BUIRIRIR . ARG BN, BRIES S T,
Tronin FE 2.0 ~3.0°C A AT, Bl FREERTEIZER , CBT
BT ERE, MSTHE, ToopndB/N, Tropn 55 700,
A TF AR, IR BRI IS, Ty B W

| IS =31 P S ME i | B R s S IR A - A D) il BN 1
WA AR IR RN, A A R (R . HR
ZH Y MU 4E R = T 4l (P<0.05), a8k
AR BB AR [R] A 2 T C 4. X Ui . PRTA I AL
Jo PR i 5 0 A P A T U T R U L T I
CBT, A fE fih & HLAA 0% J Bl il 455 4 P AR I 8 3 T
IO 5 B s ELAT B g ) LA VAT 4 R0 0 B DL
W i)™, 5 B A A AR R M, X5 LEE 48
iR
3.4 EHRHIBRME

AMWFFEIN H CBT U MR B, 7T LAk G i 350 e
VERH R IR 8, HARER B, B m, xR
H ORI /N o T v T e 1 TR RSk
A AR S 0 B R TS, B SR P S RS ke
FERBAE I CBT, A — MR, S i 52 W A RN
PR AL RE A, ELR SR O (14 o B 255 i
FaPE, LR A S M IR R T X b, T
W R 1R 25 . ASBIFSE BEET R E B b, AR
LIRS, A THEIN A B, RRATRES A
—EME S, XL E ] RE PR LE A e, T
— P TAT AL | T A4 Y R FIAS R M (4 F
5%, LA [ B 3 S s 6 1 i % R AR CBT 1Y
AN

i LR, DS 5NN T2 SRR,
A LRAPHE B F R AR AR TR, Ha et 4
BFBRBEET oK 1A R B R, X I3 B ) 2 B S M 4R
JIN, KA TS I 1A W R I S A /N F I
AL, IERHIE R B T A R P B S 4 B BRI, X
FARBHE CBT g B/, A 54 ARIR G EH

=

=z

Z X B
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