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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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AR, HARJSFEM M AR WA Y, PH AT Ok
WEARGR, . BElYhaekes . Himsgm,
ARFBOLEYS | T P AE IR RN 2 ) AR R A, S
BHEARIFHE o TEARZ 520 IS B R0 5 AR 1 R
e, BRI R IR RS RS EA . HAT, XF TR
RE X T REAPIRRZ W, FEEEDIERR
Beor P, B BRI Yy, . PR AL b,
KIRe] Wagna A R . Fw O g — R Ty &
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Table 1 Comparison of general data between the two groups
23 AEIR1 BMI/(kg/m®) ASAGPER (T G MHOMF] JBRIFEEF ] /min AU () /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
P{E 0.383 0.430 0.741 0.121 0.092
215 YN ELI/ E SRR AR/ 1 AR R IfiL gt /mLL P NGRE TR NI PNGRE T E e NI
R (n=42) 22/20 213.3+20.5 1460.9+160.3 445.5+30.1
CZ(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{E 0.110 0.162 0.067 0.220

T T HE; ASA S R EERREFEIIPMS: (American Society of Anesthesiologists ) &

1.2 Fik

120 kBT ES RECRNHBUIRGEARES, # AL
f6h, Z8R2ho ABRBEUERTIS , FFHCHTE #ikiE
W, R, TS IkaE R & TR sl ik ZE
B, WEISE B KR (mean arterial pressure, MAP),
I B KR B% % 452 3 PulsioFlex ILJ 3 124 W F- &
(PiICCO-£&), #LeW.OHEINFEEL (cardiac index,
CD.o ATARMBIG, FFZUIMMAP, CI, 0% (heart
rate, HR). DHLE L FEAOR AR R 2 5 8l
Jok i BRI HXD- T ZIhfe2H & = L,
SIS WS I AR 15 %0 (pain threshold index, PTi) Fi4#
FEEC (wavelet index, WLi).

122 A FRmisS RAKESNDWES (4
FER B AR A RTHEAR, EAHET .
H20200006, L5 : 20T06031) 0.4 mg/kg. &F75KJE
CET % BB NRANARIHEAR, EAHET:
H20050580, #t5: 31A050211) 0.5 perkg. % JEH
B (77T g WTANIRRIZ ey A BRA F] L R 2
F: H20093166, %5 2300113) 0.6 mg/kg; CZHH
W RIA . (CEP=T 58 BT RIREA R, HifESC

=1
R

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

123 BB ik B WLi<70 F1PTi<60 5, 47
SEWHE . AEWE)E, RAFSH TR DS
0.8 ~1.0 mg/ (kg+h), C 20 £5 22 % 73 0 8 5.0 ~
10.0 mg/ (kg-h), PHALEEBF KTy Ke (4F
TR HEBAEZD A RTAE A A, 2T
H20030197, #t5 : 30A06361) 6~12 ng/ (kg+h),
V6] DR 73 S 25 2 VR % 0.2 mefkgo AR I R B s
PSIA B AN Fr 25 A e &, LAZESF WLi£E 40 ~ 70, PTi
TE45 ~ 60, i B I W 2 B4 4 45 P SOR AL Bk 43
JEFE 35 ~ 45 mmHg.

124 HLEAUR AN WURBEA S0 WL > 70, T
a3 0BRSS S 1.0 mg/ IR, N IH B
10.0 mg/¥X , W1 PTi>60, W 8y i 8 47 75 K e
5.0 pe/iks

125  FARREZEE  FARMEERERRFE23.0 ~
25.0°C, XA N 40.0% ~ 60.0%

12,6 Awas Ry BEXS TR
TEURE, AR I 37.0°CRYTRIR . ARPAIE
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FE4EFF < 12 mmHg, & bk ¥ 2t ks i 2=
37.0C. FARZEHATS min (5 1FRRBETIZE, F kT 5
55 PF A3 4.0 mg FEF 25 KJE 10.0 pg, FARYIOST
0.5% B Wk AT JRiih 2 )2 R T R

127  RE4d 2 FREREFEKEKE =
(postanesthesia care unit, PACU) WI%Z, ff & i
IFEHREIRIEG, WRAESE.

1.3 WEIEIR

131 CBT AR (T) . MMIES)E 30 min
(T,) . BEEEA SIS 60 min (T,) . FREEIE S5 90 min
(T,) . WREEA S5 120 min (T,) . JREEAE S5 150 min
(T,) . BEEEE S5 180 min (T,) AIKEHE (T,) 1
CBT. HHTERRIEMERS ], RALIP SRR T (1
BAZIANEETE, BS . IRT 6520) il# 37K CBT, HUCF
BB LR A . MR AT OB i, B AL
FIEME FEE1/3 (2910 ~20 em) A0 Y] 0 i 2
WA A CBT #el i . HEEAL 10 em &b, ERIHFE
FHm AR SR AL, S S AR, H
Ub, BREEA ST, KSR R Sk ORI i 1A
B, #5. 20175A) it B AL AE] 9 % 10 em
MLE, FRRE R REERR, BeEBEERSk, R
I CBT, FREEEMRGRAE SES, FRE
132 EBEE CHET,. T,. T,. T,. T,. T, T,
1T, B 5 8- 3 7 B ( mean skin temperature,
MST) . BiRFEES L CORIHARRRRS, A
5 20178A) Il i AR AR AR R MR RE L ORBE P B
PUOURT R ITeT , JF 22 [, AR SRR A
R =ik, R4S 3 AN [RIFB AL K R TRLEE B A2
{E: MST = 0.43 fg B J7 P i + 0.25 L8 f2 ki + 0.32
IR &M P 17 R I o

133 o Bl g AR (R SR AL 1 LA I 4
5 1A 0] 265 0 4 L ) i) o o Ak 3 TR Sk
CERANm IR RARRGS, A5 20178A) 5l EE
BRAERVE (RUE M) R0 (BRI
M), FEEEWEI T, o e ML WCHR BIEEHE Tyop i N
O BFAY CBT 3] 1 5 A0 4 I FL ) ) TR T 35
F OB YR A]
134 Tiopin
T, B B T o
135 i sh A F 34T

IORT,. Ty, T, T, T,. Ty, ToA

WCxRT,, T, T,. Ty T,

Ty, T AT, MAP, HRAICL,
13.6  ®EEEG e AN L . RERM
BT FE B Al R . R AR R R, 45 TR R
10.0 mg kRS, F MR R &R0 it
ZEIE, 45T PIFE AL 0.5 me kRS
1.3.7  SF &g & A2 F ek PH, RIAUEFLG 3
ZH RS, PHEMEAR T E—BZIH CBT < 36.0°C;
fit 1 B & % MAP<IE &l { 1Y 80.0%, =Y
MAP < 60 mmHg; /L3 25245 HR < 50 K /min.
1.4 SFHitERE

K HISPSS 22.0 Ge it 2= 3 o A s . A7 G IERS
ST ORI IS £ hrdfiZs (v xs) FOR, 41l
FEBE R ST REAS eKG56, 2 N FE 3R I BE A R AR ¢
R TR (%) FooR, M HBCR A R
%, P<0.05 hESAGIFEL.

&HR

LA EE CBT.MSTHM To, - LEEE

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

T F1 T, B A5 CBT Ty B FEAR, MST BT 55,
SWAGFEE Y (P<0.05); SRALE, c4

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

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

2

2.1

34

I I 5
D 5T A, 2REF5IT#EY (P<0.05); 2) 5C4
s, ZRAGIIEEX (P<0.05),
E1 WHEECBTLLE

Fig.1 Comparison of CBT between the two groups

2.2 WHBEMRINFIEIRLR

5T, bbb, A EHET, . T, F T, B 5 MAP
WIS TRE, T, T,MT,N S CIH R TR, ZRAS
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D 5T, 2565058 (P<0.05); 2) 5C4
WL, 2EF AT EE L (P<0.05).
B2 WHEBEMSTLE
Fig.2 Comparison of MST between the two groups

i 5 MAP F CLEH B R, 2R3 5% E X
(P<0.05); PIALBFHAHAHR LR, 2ZRIT801%
B (P>005), WL#E2.
2.3 FASBE MBS EMILR D ERSESRER
B 18] LE 452

REAMYMAEWARREN] T C4H (P<0.05), ik

TFOR—FIN/OC

1
T
R Ta] £
5T, ZRAEGITFEL (P<0.05),
3 MWHBE TR
Fig.3 Comparison of T, between the two groups

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

5O, RAUKERMIHRIILFEL, 25
B m Y (P<0.05), W4,
25 MABEHZEREEILE

5 CAl g, R4 PH A & A 5 B B FEAK,
ZFHGIFE L (P<0.05), &S,

*2 WHBREARRMSLRIFERER (v+5)
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
tfd -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 3.040.1" 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 3.340.1
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
PAE 0.241 0.114 0.122 0.070 0.220 0.273 0.191 0.093

VE: PET A, %RAGHEE X (P<0.05).

- 54 -



ESRE:] EAH, A B M A By SRR IR RHIE I B8 T A AU A O PRI R AR 381 5 P 0 B e ) S )

*3 WARENEWHEBEMLD DEWRERDENBEILLLE (xxs)
Table 3 Comparison of the vasoconstriction threshold and the time to reach the vasoconstriction threshold between the
two groups (x+s)

253 I A FE/C TR i A UAC R (P F T /i
R#H(n=42) 35.420.2 117.4+28.0
CH(n=40) 34.9+0.3 146.337.1

o 5.14 -2.99

PIH 0.031 0.007

x4 MABREMEEEAMERRILE 6(%)
Table 4 Comparison of the utilization rate of vasoactive drugs between the two groups n (%)

4151 P i KRB
R41(n=42) 3(7.1) 1(2.4)
CH4l(n=40) 4(10.0) 12(30.0)
Y1 0.69 6.79
PIH 0.232 0.004

®5 MABREHREREXRRE (%)

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

2151 PH i LEhid g
R&(n=42) 9(21.4) 1(2.4) 7(16.7)
C4l(n=40) 21(52.5) 12(30.0) 8(20.0)

X 1H 5.57 6.79 0.62

P1H 0.032 0.004 0.342

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

. ", LEE SE " HBF 5T A B, R B B e A7 4 B iR
81 PHEIEETT B, AT SR TR R R R . AT
HAET, PH ;AT C8Ch R R AR S R, BRI T Uepl 8 IR NE £k,
A RBN, R SN FIIORTA, PR gy ey AT AA R 6 R 2 . 37
AR R . (EARM R RARED G L IR (2023 AR R K 2 s T O A S A T R YL T
RO ) ORI, SEEANIAST PH G RARIE RS wrpe s i,
PrBRORRAEEANZGY) T B R 2y Al PRI 30 mimzh TS st CBT HIE
VISR I B, 36 T ey kAR A HWFFEEY, CBT 5.0 (cardiac output,
MR X AR FEM " 2 NIAE T EIME co) B A, 2 BRIGASE . ML
JITFIMAEPEAL, BBz RS, BAMRRIM  SpE P o A B, % T F RS, I
EEPRAEN, MR TR, SEBROCEZHAT G RS —E R, . CO PR ek oM E s
25 T BRI ACIR ] T S A AR R Y S P DR Pk, PR EAMEE . AR, TEREIE S
AR T R B SRR 25 - LB ARIR I 5, MU E M CBT AW BRI, a2 S)a 1
WA R E T R, R Y RAPE h BRI P D], CBT FRE T2 1.0°C. NI
M, st iedk, B SEPHAGIESN  ByFiEm S-Sl e 5 gy 5Kk, SEE T
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M, RRIRZS 5 R AP AR, R IR R 1) B 1A
HUO [ FER R RISV A, R EURIRREIR. 5N
THM LEE, S G TE 4 B RIS 5 45 TR A
E N RSP AL e 2 S [Py e e X 2N 0]
HY ARG BN, i DR TR, R4
MAP Fl CLUE B R BETE /I, IRl & AR TR, HAR
TR E R AR (P<0.05). RAMCBT =T
C LMy = i S 76 AR v B R A4 AR 14 I 3L
SRR, A KRR R, AR AR
FERR B TNIA e . (A BES FRIEAS ] A SE G, CBT &
RN LA, AR AR 2 ST R R P i A
i, BFEI CBTHEAEGI,
3.3 {KIRATHEMmEW LT CBT BN

AT 5 P I IS — P R P A PR Y
2, WRSHNE MAERAS R B (A BERAS), L
JE] B0 LA VA e A TR R SR PSS L B A A
T AL BRI T RERT, i A A AT BRI A O
Pt — e, S EWLA IS HOGA 215 1)
o A%C R B IR B AR 23 5 | R PRI R R i, it
WA . MST ZFEHAH R AR B2 R AR, THE A
A B R TRLEE A AT 351 LR RS2 M B JOk 1l 454 4
MRER, #RREMUR R RRIIRIE . — oL, kR
JER ARG EIAR K, Bl CBT RIFEAR, e RIER i T
&, CBT 5 MST Z [0 (Y 22 (E 2 Wi/ D . 25025 n]
WAV SNy I, {0l A a5 s 4 s s )i
B, TERCN R EI, HUARR 2 fil R AR R Y
A G 6 =R N = 7 DG B 24 A A L R e VA S L SR
TR EARN, R 0.5C, MESY
JRIERATE] ,  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 5 %
(TR (L, 2 (A TR A A 0 05 WA R I 2
(. -Eople) FFERDKBRBEZ (. POIAE AR 28
25%) AR AT LARH S B A I A5 A e A A ZE R Y, S
FCBT R W, O FIAINE 2 [ (4 305 P Ao B A, i
(PRI A, CBT FRENIEEAS . T, A2 I T
JERIFEMR, Toon e N O B2 105 T 4R WA 45 1) s 7507
Tyon e 1252 O (R TR , 00455 SO 179 0 (L RRAEG, ik
Ho M BURIARIR . AR BN, BRIES S 0T,
Tronn FE 2.0 ~3.0°C A AT, Bl FREERTAIZER , CBT
BT RRE, MSTHE, ToopndB/N, Tropn 55 70,
M TF AR, IR N BRI IS, Ty B W

| DS 31 P S NS i | B R s S IR - A T il B 1
W AR R RO, A A R (R . HR
ZH M AU 4E BRI T 4l (P<0.05), A8k
AR BB AR ] IA 2 T C 4L X Ui . PRTA I AL
Jo) R i 5 0 A P A T VR T R U L T I
CBT, A g fih & HLAA 0% J Bl il 4505 4 P AR I 8 5 i
IO 5 i s ELAT B g ) LA VA4 R0 00 B DA
W B )™, 5 B A A AR R M, X5 LEE 45
iR
3.4 EHRHIBRME

AWFFEIN E CBT U MR BRI, 7T LAk G i 350 e
VERH R IR 8, HARVER B, B, xR
H OV R /N o T v T T e 1 T RSk
A AR S 0 B R TS, B SR P S RSk St
FERBA I CBT, A — MR, SR i 32 W A RN
PR AL R AR, ELPR SR O (14 6 B 255 i
K, LR A SR IR R T X b, T
W R 125 . ASHIFSE BEEUT R E B b, AR
LIRS, FAETHEIN M LB, KR TRES A
—EME S, XL E ] RE PR LS A e, T
— P TAT I RREA G, | TR AT Y R FIAS TR M) (4 F
5%, LA ) B 3 S s 6 i % R AR CBT 1Y
AN

i LR, DS 5NN T2 SRR,
A LRAPHE B F R AR AR TR, Ha eG4
EFFRBEET o 1A R B R, XL I B ) 2 S M 4R
JIN, AT I 1 A W R IR TS A /N F I
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