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Abstract: Objective To compare the hemodynamic response and anterograde amnesia in midazolam
combined with sufentanil and propofol combined with remifentanil in bronchoscopy, and investigate the influencing
factors of anterograde amnesia in bronchoscopy with midazolam and sufentanil. Methods 110 patients underwent
bronchoscopy from January 2020 to March 2020 were randomly divided into two groups: midazolam combined with
sufentanil (midazolam group) (n = 68) and propofol combined with remifentanil (propofol group) (» =42). Changes
of heart rate (HR), respiratory rate (RR), systolic blood pressure (SBP), diastolic blood pressure (DBP),
percutaneous arterial oxygen saturation (SpO,), the degree of anterograde amnesia and adverse reactions were
recorded at five time points: before induction of anesthesia (T,), 1 min after anaesthetic administration (T,), when
bronchoscope passes through the glottis (T,), during bronchoscopy (T,) and after operation (T,). Results There
were significant differences in HR, RR, SBP, DBP and SpO, between midazolam group and propofol group
(F=40.73, F=58.11, F=58.66, F=48.89, F=30.19, P=0.000). The HR, RR, SBP and DBP in midazolam
group at T, ~ T, were significantly higher than those in propofol group (P =0.000). The midazolam group had
better Steward recovery score (Z=4.65, P=0.000) and lower examination cost (t=25.91, P =0.000) than the
propofol group. Anterograde amnesia in the propofol group was better than that in the midazolam group
(U=504.00, P=0.000). There was no significant difference in intubation resistance score between the two groups
(Z=-1.17, P=0.241). In the midazolam group, older than 60 years (OAR =3.005, 95%CI: 1.118~8.077), dosage of
midazolam > 2.0 mg (Oi{ =5.090, 95%CT: 1.374~18.859), HR < 88.6 beats/min (Oi{ =3.916,95%CI: 1.434 ~ 10.694)
were all independent influencing factors of better anterograde amnesia. Conclusion During bronchoscopy,
midazolam combined with sufentanil was superior to the propofol group in terms of hemodynamic stability, Steward
recovery score and cost, but the propofol group was superior to the midazolam group in terms of anterograd
amnesia, cough score and the incidence of dyspnea. Age, dosage of midazolam and degree of sedation are the
influencing factors of anterograde amnesia. Anesthesia methods and doses can be selected according to different
needs of patients in clinical practice.

Keywords: midazolam; sufentanil; bronchoscopy; anterograde amnesia
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Table 1 Comparison of general data between the two groups

PR 51(%)

215 RS HEi/em /g
5 %

KPR (n = 68) 56.31+13.72 50(73.53) 18(26.47) 164.19+6.63 60.17+11.69

PRI (n = 42) 54.48+13.57 32(76.19) 10(23.81) 161.90+8.21 59.19+11.60

o &:! 0.68 0.10" 1.60 0.43

PE 0.496 0.756 0.112 0.670

s X



[ N B

5508 4%

1.5 SitZEHiE
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DBP F1 SpO, Fifi B 8] 4% b #a & A7 22 5] (F=9.25,
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Table 2 Comparison of vital signs changes between the two groups at different time points  (x = s)

ikl T, T, T, T, T,
HR/(X/min)

BKIRZH (n = 68) 88.62+15.51 88.25+16.32 93.91+20.65" 94.49+16.80° 93.03+16.82°

PIAMH (n = 42) 81.52+15.46 72.83+12.35 72.67+8.76 72.50+9.15 74.90+10.65
RR/(¥K/min)

IKIMEZ (n = 68) 18.94+3.71 19.7245.58" 19.31+4.55 19.75+5.13" 19.63+4.51°

AL (n = 42) 17.19+4.23 14.93+2.67 14.55+1.76 14.57+1.84 14.93+2.34
SBP/mmHg

BRIEZH (n = 68) 128.79+16.21 118.82+14.38" 130.24+18.71° 125.62+17.17° 123.24+15.12°

PIIAM 2 (n = 42) 132.26+24.39 96.45+15.68 96.88+20.43 98.07+20.65 102.36+15.44
DBP/mmHg

BKIRZH (n = 68) 78.54212.45 74.2249.43 82.97+11.89" 79.62+12.87° 76.31+10.65°

AL (n = 42) 80.90+13.71 58.93+12.76 60.79+15.50 61.55+15.82 62.81+12.64
Sp0,/%

BRIEZ (n = 68) 97.70+91.69 98.04+1.56" 97.29+2.21° 97.06+1.88" 97.10+1.66"

PR (n = 42) 97.36+1.95 99.07+0.60 98.98+0.52 98.95+0.54 98.48+1.99

E TS TIAB AR RN S LA, 22 e A it L (P < 0.01)
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Fig.1 Changes of vital signs in the two groups at different time points
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LI B RN 2R DM HR < 88.67%/min (OR = 2.366, 95%CIL: 0.966~5.795) .
TREIRPTIE 5L R &5 A Johk g . PRk — BRIAIE L < 2.0mg (OR = 0.266, 95%CI: 0.079~0.902)
Iy B Logistic [ U7 43 M7 45 5 WK, WNE R PE/NT0.1. WK 2,

&3 MWABERZWITS EERHITESF Steward AHEEITES LR 61 (%)
Table 3 Comparison of the cough score, intubation resistance score and Steward recovery score
between the two groups n (%)

- NI 5 AT 5

155 247 35 44y 145 24
BKIEZH (n = 68) 18(26.47) 14(20.59) 16(23.53) 20(29.41) 63(92.65) 5(7.35)
PIAB (n = 42) 34(80.95) 7(16.67) 0(0.00) 1(2.38) 36(85.71) 6(14.29)
A -5.84 =1°17
P 0.000 0.241
- Steward ] FEIT4)

0%y 14y 24 34 45 54% 6%
WKIEZH (n = 68) 0(0.00) 0(0.00) 1(1.47) 1(1.47) 2(2.94) 6(8.82) 58(85.30)
PIIABIZH (n = 42) 14(33.33) 0(0.00) 1(2.38) 1(2.38) 0(0.00) 6(14.29) 20(47.62)
Z1E 4.65
PAH 0.000

x4 MABERR FARREAZERZMOERBLILE
Table 4 Comparison of the incidence of dyspnea,incidence of adverse events and
examination cost between the two groups

- K 91(%) ANRFNRAZE 71 (%) N
BKIMAZH (n = 68) 49(72.06) 19(27.94) 65(95.59) 3(4.41) 234.40+112.73
AR (n = 42) 40(95.24) 2(4.76) 41(97.62) 1(2.38) 1784.00+188.91
X/t 1 9.03 / 25.91
P 0.003 1.000 0.000

1“7 K Fisher B YIMER: 5 150 x*{H

*5 MABRFNITERZIESEE F(%)
Table 5 Comparison of anterograde amnesia score between the two groups n (%)

205 153 24 353
DKIMEZH (n = 68) 21(30.88) 21(30.88) 26(38.24)
WAL (n = 42) 39(92.86) 3(7.14) 0(0.00)
UfH 504.00

PIH 0.000
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ELNESES B S.E. Wald P OR (95% CI)
Fiy <60 % -0.589 0.451 1.702  0.192 re- 0.555 (0.229-1.344)
B 0.586 0.515 1.291 0.256 H—— 1.796 (0.654-4.931)
BMI < 21.84 kg/m? -0.310 0.448 0.478 0489 Fer—i 0.734 (0.305-1.765)
RFREIR <1.62m? -0.463 0.450 1.059 0303 ke 0.629 (0.261-1.520)
BRIAMEE <2.0mg -1.324 0.623 4.516 0.034 o= 0.266 (0.079-0.902)
HR<88.6 2X/min 0.861 0.457 3.551 0.060 12.366 (0.966-5.795)
RR< 19 >&k /min -0.564 0.451 1.567 0.211 ke 0.569 (0.235-1.376)
SBP <112.8 mmHg 0.062 0.447 0019 0890 FpPp— 1.064 (0.443-2.552)
DBP <97.9 mmHg 0.185 0.447 0171 0679 Fpe— 1.203 (0.501-2.891)
SPO,<97.9% -0.323 0.448 0.521 0470 e 0.724 (0.301-1.741)
WK N =15 0.258 0.509 0258 0612 Fpe— 1.294 (0.478-3.507)
WK TF o> =253 0.009 0.552 0.000 098 F¢— 1.010 (0.342-2.979)
Wk TED =35 -0.571  0.530 1160 0.281 ‘o7 0.565 (0.200-1.587)
T B -0.549 0.501 1204 0273 ‘YT 0.577 (0.216-1.540)
HHED =15 0.629 0.864 0530  0.467 1.876 (0.345-10.205)
FHFKRKE<2ug -0.505 0.578 0.763 0382 Fo1—i 0.604 (0.194-1.874)
0 . 5 ) 10
2 BRMEZE & AT S TS B B E & Logistic B34 #7

Fig.2 Univariate Logistic regression analysis of anterograde amnesia in midazolam group

242 % B F Logistic ¥ 2 541 ¥ FAR K Logistic
58T P < 0.1 (NS 99 A Z R AT Logistic
BUHSHT, IR IG IR SEPRIE L, TAS A 7T e 52
AT PR R SCR, B PIEFS R ER “4E il <60 %
(OR =0.555, 95%CI: 0.229~1.344) " 4y A Z KA

FATF Logistic [0 . Ml ORMEES AT 1, H44E

JLAE RS < 60 % HF 193.005 4% (OR =3.005, 95%CI:
1.118 ~ 8.077) , WKk ML >2.0 mg B 8 & AT M
B AR AP I R A R R KGR M < 2.0 mg FRE
(¥ 5.090 f#F (OR =5.090, 95%CI: 1.374~18.859),
HR < 88.6 ¥ /min Y £ 35 A7 M 38t 0 2R 47 1 &
I HR > 88.6 Y/min f % (19 3.916 f% (OR =3.916,

l_l

WAk A HEE R, AN FER >60% . 95%Cl: 1.434~10.694) . 8 > 60 % 35 KA AT
BRIk > 2.0 mg FTHR < 88.6 /min, K HAE K H PR (BAFHER B ARBE T4 L RI24%) 1 ORME
A, WATPEs SRR A AR R, T2 NERAF E AR <60 X B F 1Y 3.005 f5 (95%CI: 1.118 ~
Logistic MIH43H . 259 R, 4ElE >60% . BKiAME  8.077, x*=4.76, P=0.029), BKiAMEE >2.0 mg &
£ > 2.0 mg Al HR < 88.6 Yo/min R MATHEMSAUR I ARIATHSE IR ORMLEMGAIE S < 2.0 mg i1 5.090 £
M SEI R . WK 6, (95%CI: 1.374~18.859, x’=5.93, P=0015) ,
2.5 IRfTHEBEEHEEER HR < 88.6 X/min % 4 JIii ﬁ PE % 5510 OR fE 2

BRSAIR OIS ET A KBS I LS A A HR>88.6 /minf13.916 1% (95%CI: 1.434 ~10.694,
J5, AR > 60 4 [ F IR HE SO I I 2 e R X7 =7.09, P=0.008).

F 6 BEMAREIRITEETHZEERFRF Logistic B354
Table 6 Multivariate ordered Logistic regression of anterograde amnesia in midazolam group

PALTSES B SE Wald Pt OR 95%CI
AR > 60 % 1.100 0.504 4.758 0.029 3.005 1.118 ~ 8.077
RIAIEE > 2.0 mg 1.627 0.668 5.929 0.015 5.090 1.374 ~ 18.859
HR < 88.6 /X/min 1.365 0.513 7.092 0.008 3.916 1.434 ~ 10.694
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