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WE: BN wEE2FELHLATEES T, LAFKMAEMHERRLESHI LSRR, LA
st B HF IR Hoh, Tk BB 2023F1 A —2025F 1 ANERBRTARERITLAEEL SN ESE
F 1064, MAH AT, &534], L, %8 AWILL T 0.25 mg/kg ¥ 8] FIEEA+0.20 mg/kg ¥ Lok A it
ATRE 5, I3 RRALTFFRRA0 pg/kg A 463% Grd £ 0.20 me/kg #ATIREEH 5, WAL T Lk
21 mg/ (kgh) HAFRELHE. BB L RG, FEBHAEZREZR ., WRFHAEF KRB H ST 8 2
(T). #HFEREHZ (T). LAFHEFT (T,). LATHEIEE (T, FEELERTZ (T, i
HAFIAR, WEBMAEE —REFZENRF | REH SR AR Feds & 0], AR RT A R B G
30 min, KA 40FIEELREER (QoR—40) 5, & EFRBEIRLME., KRilfe kB BGE 1h, K5
SR SRS (MMSE) %, #EEFAmAie, WARUEERRRABGEAEL, £ LK
P BRZE R A B A 96.23%, PR & T3 K R 84.91%, Z5F- A% FEL (P<0.05), X8 FAAciA
T, T,. T,/ Tl 69 MAP A 2 & TRMFMF KR, T AT, 56000% (HR) 235 TRMAMTEKE
4, T,, T,/ T, 0562 FHiRbBiefE (SpO,) MEBZHTRMAGFRRA, ZFYHLEITFEL
(P<0.05), MAZEH—REEEARS ZAEEEE, ZFHYPRAETFEL (P>0.05), X8 AHKRA
L0 KB St ) Ao SR EERT M) PR R 42 TR KR4, ZFH AL FEL (P<0.05), FRBEFHRBEE 30 min, 3
3] GBI QoR—40 34, At B pA o0 RiTibE, £2FRAARLKTFEEL (P>0.05), MiEARA
QoR—40#F 4, & U%)E (ROCEIFYEIN) FofE0 KT R, LW BT AR, 279K
%t FENL (P<0.05), BY S AN MMSE #5355 50, W45 F R RB2/5 1 h o) MMSE #F %,
RN EIF A G BAKT RIAARFT, HFT3F KR BAK T L8 R, 2739 A % FE L
(P<0.05), % 8] R B AR o B Ao o Ap 5] & A R0 BAR T T3 KB40, 27 A% FEL (P<0.05),
i A TS RRELAH Dt XA AERMESHmI BN TEFES LTRSS, BT R
W RERRCR, Bt B H a9 m T R Rom T, A R TR
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Abstract: Objective To compare the anesthetic effects of esketamine combined with alfentanil and
remimazolam during bronchoscopy in elderly patients, as well as their influences on cognitive function. Methods
106 elderly patients who were scheduled to undergo bronchoscopy from January 2023 to January 2025 were selected
and randomly divided into two groups, with 53 cases in each group. Among them, the esketamine group was given
0.25 mg/kg esketamine + 0.20 mg/kg remimazolam for anesthesia induction, while the alfentanil group was given
10 pg/kg of alfentanil combined with 0.20 mg/kg remimazolam for anesthesia induction. Both groups were given
1 mg/(kg-h) of remimazolam for anesthesia maintenance. After the examination, the anesthetic effects of the two
groups of patients were evaluated. The hemodynamic indicators of the two groups of patients were compared
immediately before anesthesia induction (T,), immediately after induction (T,), from bronchoscopy to the glottis
(T,), from bronchoscopy to the carina (T,), and immediately after the examination (T,). The success rate of one-time
laryngeal mask placement, anesthesia induction time, recovery time and examination time of the two groups of
patients were compared. Before the operation and 30 minutes after anesthesia recovery, the quality of recovery of
patients after anesthesia was evaluated using the 40-item quality of recovery scale (QoR-40) scores. Before the
operation and 1 hour after anesthesia recovery, the cognitive function of the patients was evaluated using the mini-
mental state examination (MMSE) scores. Compare the occurrence of adverse reactions between the two groups of
patients. Results The excellent and good rates of anesthesia in the esketamine group were 96.23%, significantly
higher than 84.91% in the alfentanil group, and the difference was statistically significant (P < 0.05). The MAP at
time points T,, T,, T, and T, in the esketamine group were significantly higher than those in the alfentanil group at
the same period. The heart rate (HR) at time points T, and T, was significantly higher than that in the alfentanil
group at the same period. The percutaneous arterial oxygen saturation (SpO,) at time points T,, T,, and T, was
significantly higher than that in the alfentanil group at the same period. The differences were all statistically
significant (P < 0.05). There were no statistically significant differences in the success rate of one-time laryngeal
mask placement and the examination time between the two groups of patients (P > 0.05). The anesthesia induction
time and recovery time in the esketamine group were significantly shorter than those in the alfentanil group, and the
differences were statistically significant (P <0.05). Thirty minutes after anesthesia alfentanil, there were no
statistically significant differences in the scores of each dimension and the total QoR-40 scores in the esketamine
group compared with those before the operation (P > 0.05). The scores of each dimension (excepting the
psychological support dimension) and the total QoR-40 scores in the alfentanil group were lower than those before
the operation and significantly lower than those in the esketamine group, the differences were all statistically
significant (P < 0.05). Excepting for the language score in the MMSE of the esketamine group, the scores of each
item and the total MMSE scores of the two groups of patients 1 hour after anesthesia recovery were significantly
lower than those before the operation, and the alfentanil group was significantly lower than the esketamine group.
The differences were statistically significant (P < 0.05). The incidences of hypotension and respiratory depression
in the esketamine group were significantly lower than those in the alfentanil group, and the differences were
statistically significant (P <0.05). Conclusion Esketamine combined with remimazolam, compared with
alfentanil combined with remimazolam, can achieve better anesthetic effects when applied to bronchoscopy in
elderly patients, and has a smaller impact on the cognitive function of patients. It is worth applying in clinical
practice.

Keywords: esketamine; elderly; alfentanil; remimazolam; bronchoscopy; anesthetic effect; cognitive function
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AR BRI e, ILAh, TR R phaT)
REHMBEEIR , XPRRIMZG P fh et iU, HAC
W BRAE T8, X AT BB AR S NI BEYR A 1Y
R, BH U RA RGN Bril, 188
EAR B AT S B AT, TR I A PRI B
BURTTSE, Torokit. InthM e s TR B AEROR
Ry, A BRI AT . 5
SEUEA, XA RO IE Y. (E T T e G U
PEHT, IR S k3 Bl R 26259, T30 UE Bk
A BSF R sk  B F A2 A, B AR
5, AR N ) 3R] S A S — 28 R
2y, ACEA WA R RLRE , T ELG P IR K
TR RGP ER . peoh, SRR RR S A
AT R T AT NS RER AT, TEZ4FB#E T,
JeRIERY St — RHE A B SR B A
RN A AR R IR T R, 2L
ARRAUTAR B AT IO U Bk A i 2 4R R R L
) S P AN S5 A SR A T e EA T BRI, A T
BUFRIRRRCR . BHRIEUNTE

1 ARSF®

11 —HRER
HEPE20234F 1 H —20254F 1 A WIER B ARE

Bid T SCUE B A 10 B AR R 106 6], SRAIBENLEGR
oy R LR E IR AL (n=53) FIBTZF R4l (n=
53). PRZHBE VN . AW . KEFEEL (body mass
index, BMI) . & [EFRIEEITPI2 (American Society
of Anesthesiologists, ASA) R MR Mallampati =
B, T 2 BUBEIRE . IR . WO s AR
W s, ZREIEGEE X (P>0.05), BA0]
Htk. k1.

PABRIUE: A TCIR S B ATE I IEY, AT
T E R A =652, WA ; BMI
18 ~28 kg/m’; ASA A 1T ~ M ; HKE
Mallampati%iﬁﬁg&ﬁ I %A 2 Tt R Em
A ] < 30 min; JRETCRERE ; XEARRSEHIE, JF
BB RS, HRbaE: RELRFERE, S
HA S TAR L SIFFAENITC s A i
TR 2PHCHT L 5 XS] SRR | B OR e A h £
SERFS LY, BON U BT s AR R i
JEFAN IR IR Eh RE T 45 3w S Vel i AR Sk s &7
INHITIRERERT s &IPSR RL0E | IAISAE S5 G 1
Wi s AR ORI . 2RO WUREBE A/ i e 28
L AN A AR B RS s BT
M ZR SRR o AT AT Rl T N R B R~ A P
Z ot e, B F S . WWSRMYY-KY-
2022001,

R1 WABRE-RABLLER

Table 1 Comparison of general data between the two groups
- ) (%) — —— ASA & (%)

% % % e I
SR AUHRRZH (n = 53) 27(50.94) 26(49.06) 70.14+4.25 23.08+2.07 17(32.08) 26(49.06) 10(18.87)
BI25 A Je2H (n = 53) 29(54.72) 24(45.28) 69.52+3.86 23.49+2.13 21(39.62) 24(45.28) 8(15.09)
XM 0.15 0.79" 1.00" 0.72
P 0.697 0.434 0.317 0.697
- SR Mallampati “GHAS B1(%) @R 2BUBERAS RIS A e

1% %% 11(%) 11(%) #1(%) #1(%) 151(%)
YR GE NI (n = 53) 25(47.17) 28(52.83) 19(35.85) 8(15.09) 16(30.19) 18(33.96) 10(18.87)
BIZ5 AR Je 4R (n = 53) 29(54.72) 24(45.28) 17(32.08)  6(11.32) 14(26.42) 15(28.30) 13(24.53)
X AE 0.60 0.33 0.19 0.40 0.50
PAH 0.437 0.682 0.566 0.666 0.529 0.480
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1.2 Fik
121 HAZTHA BV G (H4R)
MEEARN=2x (Z+Z) *xQ (1-Q) | (Q-
Q) IR /NREAR S . DRI R KA R R
fEbnz—, IR TREAR AR S, o, @ =0.05,
Z,=196, B=02, Z,=084, QfCKFLKIMmERE
FRFHIE, QISR AR A IR &R, Q18
RIS AR JC AR K AR MG TULg A5 0, SLH]
SR £E AR L 2 A2 R R 0.00% , Bl 55K Je AR i s
KRN 16.00%, L3545 M g/ MEA RS 46,
FEIE10.00% BBV R, B2 i/ NEREA 0 104
B, RIFEAER: > 104 BIEIAT,

122 Raj/E4& A BERTYEBME . I
FCT. OHERFE IReSER A, HHAEE6~8h,
BKah, AFFESSEFERE (2~4 Lmin), I
WS E GRS, ORI (TR J
BlEyT, BT ePMI0), B UIMEIN A8 (0 AR A IAAIE
2P IS A 5 mL 9 2% FZ K K 15 min.
123 R B 5 SCAVE BB A KO
0.25 mg/kg SRV EHEHER (A7 K TLIE S B2 2 1)
MABRAE, ST EZ5MET H20193336, #LAS
2mL : 50 mg) 5 0.20 mg/kg Hit B (A7) % T
SRS E AR A R AE, HEfESCS . B2
H20217078, A% 25 mg) ; BSR4l ke
10 pe/kgBIoFRE (A7) 5 BE AREHLA R 5T
fEoml, HESCS . [ 25 iS5 H20203054, A%
2mL : 1 mg) 5 0.20 mg/kg Hi ThMe 4, FRRE R A
R, BEAMWEES, EEMFRAL, M, R
B (BT K. HAREMG, A% FI-16RBS) i
Tk

124 ik B FREE R E R S WA 05 ~
1.0mg/ (kg+h) , AR o 4 5 ot B & /4 & 0F 4
(modified observer’

scale, MOAA/S) <243,

s assessment of alertness/sedation

125 Hedpa AT, FREBHIA
), BT 2.5 mg B MO AT RN RO . A B

W ] [ 28 Kz 2 Bk i A AR TS (percutaneous arterial
oxygen saturation, SpOQ) <90.00%, HFr&m#E 30 s],
WSR2 6 Liming 5 BLHE I CAL, RIS
WS . B3 (heart rate, HR) <50¥K / min, 3
WA gE, W Sr BV K 0.5 mg BTHG A o 47

HR > 120 R/min, FRI KL, 7457 EFCIER
2.5 mg ik B, MU 4ETE < 90 mmHg, BT HEAE
1B 20%, B BRI B, # ke i 40 pe 258
FRE.

1.3 WMEIEHR

131 JREaR EXREREGAESRD, BER
KA & 1 2 R, A R
LR A R BEAUR] , B3 ~ 5 AR T K
T, ONR; REERASEP SRS, BE LA
SWLL Rk, sl BUAH Bz . (R sh
F2E R = (Pi+R) LEBIEL x 100.00%

132 &iish 544 THIESE Sz (T,) .
WA EIZ] (T) . XREBEESTT (T,) . XX
EhERER (T,) MEEAZHRZ (T,), WEHE
FEH 8 ik (mean arterial pressure, MAP) . HR Fll
Sp0,.

133 JRERAE X 454 HLASTHAL R — IRk B
ABIE RIS (4257006, 2R RUNE
PP EED) © JREEE ] (12, R REIRIRE B
[B]) sy (a]

134 WA= TARFEIHBKEEIREES 30 min, K
FH 40 T 2 i B i K (the 40—item quality of recovery
scale, QoR—40) PEO, PG BRI R R,
Tk T 5YERE, Bl BIASEEE . SRS K
L DHSCREM AR Ty, MEE AN EE. K5
HO~5%, EN0~2004, i, MEHKE
g g o

135 k&gt TARFIFBREIREES 1 h, RH
18] 2 # AR 5 45 2 (mini-mental state examination,
MMSE) #¥53, PGB IARIDIRE" ", Tl T H
ST, B sEm S (0~1043) . FEIR [HZ
(0~34r) . HEREAFIHERES (0~547) . BIZIE1Z
(0~343) MEF (0~973), ZME#E, IARUKF#GS

136 R R A HRPHEHEMNIE ., PE
1/ IR BU - NP3 5 5 O L 73 2 ) BN P18

PSS Sy, 2a kI
1.4 SFHitERE

TEHT SPSS 28.0 Ge it 2= B o A gkt o A5G IS
ST ORI LA EL £ bRifi2E (v £5) FOR, 4l
PSR A ST AR AS e, o S 00 e 5 L e P
T 20T, dE—25 P LA T LSD- ek 5 . 1T
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BRI (%) R, WWEAT X K Y5 Fisher 3 9)
WA, P<0.05 HERAGTIHFE L.

R

B E B RILER

] SR B ZH RO R R 96.23%, WY Sk T
Bl 28 KB AL 8491%, R AZIT¥E X (P<
0.05). W2,

2.2 WAHABELRERRMKEHFIEMREE

P2 SB35 TR A L B0 7 2 AR in s [R] L 20 1]

2

21

P HR A, ZRIA%ITEE L (P<0.05).
5T, s ted, RGBT, . T, F T, I A5
MAP W FRE, ZRWAGIT¥EX (P<0.05); BT
IERJELLT, . T,. T,HIT,H & 5 MAP I HR 9] i F
W, T,. T,HIT,H 5 SpO, W R T, 2S48t
RN (P<0.05), Xal@REEZAT, . T,. T,MT,H
S MAP B 5 R B SRR e 4L, T, R T, B A
HR B & & T [ BIBTJ5 K e dl, T,. T, F1T, B 5 )
SpO, B B F R SR e dl, ZRWAGIFAE X
(P<0.05), W#3,

*2 WHBEREBEYRILER
Table 2 Comparison of anesthetic effects between the two groups

2153 P KL/ 22111 MEZE (%)
R EREHAAL (n = 53) 34 17 2 51(96.23)
25 KJe 4l (n = 53) 27 18 8 45(84.91)
X1H 3.98
P 0.046
#x3 MABEARREMRINNFEREE  (xx5)
Table 3 Comparison of hemodynamic parameters at different time points between the two groups  (x + s)
MAP/mmHg
21 51
T, T, T, T, T,
SR IR (n = 53) 98.32+8.75 92.17+9.34" 93.54+9.62"? 93.76+8.98"% 95.47+9.36>
Fa 25 KR4 (n = 53) 97.56+9.24 84.10+10.29" 87.28+9.55" 86.51+9.93" 90.86+9.14"
FAH e 43.29/15.85/3.75
P e 0.000/0.000/0.005
HR/(X/min)
285
T, T, T, T, T,
R AN (n = 53) 79.35+9.33 75.68+10.16% 76.37+9.85” 76.07+10.22 78.06+9.72
F[25 R JE2H (n = 53) 78.82+8.69 71.3149.25" 72.2149.23" 72.83+8.87" 74.65+9.19"
(L Eip— 19.74/8.93/3.20
PAH e 0.000/0.000/0.014
Sp0,/%
205
T() Tl T2 T3 T4
SRV MR (n = 53) 98.25+0.68 98.12+0.74% 98.09+0.70> 98.2620.77% 98.19+0.71
25K e 2l (n = 53) 98.32+0.73 97.45+0.81" 97.30+0.78" 97.8420.75" 98.05+0.74

Ffﬁ!l‘lM/HvHHJ/ﬁc L

P {Eiﬁrﬂmﬂm/ﬁéﬂ

15.83/7.21/4.94

0.000/0.000/0.000

V1) SAHT B AR, 2R ALY

(P<0.05); 2) SPIFRIEHILE:, 2RA5H¥EL (P<0.05),
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2.3 WHBEMREHEXBERER
PR 2L B — R M BN ) 25 RGBT Bl
Z BTG FE L (P>0.05), 3] SR 2H BRI
VIS (R R SRR [B] B R TR SRR e dl, 22 5739h
Giit#EE L (P<0.05), W4,
2.4 WHBETEK S QoR-401F5 tb3k
JPRIE A3 5 30 min, 3¢ A SR 2 QoR—40 P43
W, BT RS S RARTT L, ZRTS
iR (P>0.05); BIZFRJE4H QoR-40 -7,
KU (BROHLSZRFERESN) P4 B AR T RIIA AT
FSC RV ARGIA, 253 a%itEE L (P<0.05),
YIS R

2.5 WHEBEARESMMSE S ELE

B S R U BRI ZH MMSE Hp 1935 5 VR0, P2
HRRBEIN LS 1 h A9 MMSE PE43rh 45300 9 255743 F1
BT BALFRIAARR, EBZFR e 4 BT L
A A, ZR¥MASIT Y E L (P<0.05),
W6,
2.6 FWHBEARARRAMILE

L] SR A AL AV A FT IR AT 1) & A R B AT

SRR, ZRHAEGIEE N (P<0.05). P4
%%umﬁ% NIN2) BU BTSN (N 173N & ) IR INL AR W1
KEwLWEERME, ZRYLRITFEX (P>
0.05). W37,

T4 WHAEBEREBEXBERER
Table 4 Comparison of anesthesia-related conditions between the two groups

25 — R AR (%) JREI5 S5 8] /s IR ] /min KA B[] /min
RV E LB (n = 53) 51(96.23) 72.21+7.64 10.24+1.56 12.38+2.23
25K Je2H (n = 53) 48(90.57) 79.76+8.25 13.67+1.79 12.57+2.49
ihPE 0.61° 4.89 10.52 0.41
PE 0.434 0.000 0.000 0.680
TE: TR
R5 WAHABEAREEQOR-401ESEEE (4, x+s)

Table 5 Comparison of QoR—40 scores at different time points between the two groups  (points, x+s)
- S ARSI TR PR
o At BERAEE 30min - R BEEREUE30min  ARWT JEEIREES 30 min
RN (n = 53) 53.91+3.78 53.57+4.32 42.05+3.45 41.83+4.18 33.06+3.21 32.45+3.56
BTSSR Je 4 (n = 53) 54.27+3.93 50.28+4.65" 42.34+3.78 40.25+3.96' 33.2242.97 30.26+3.27"
tH 0.48 3.77 0.41 2.00 0.27 3.30
PE 0.632 0.000 0.681 0.048 0.791 0.001

DI SRtk By
215
ARHI JPRFETR B 30 min ARHi JPREEIR B 30 min ARHi JRIFIRNES 30 min

YRIEMEIAH (n=53)  31.95+4.03 32.17+3.98 23.67+2.87 23.303.22 184.64+10.65 183.29+12.34
BTSSR e 4 (n = 53) 32.16+3.87 32.3624.12 22.98+2.95 20.14+3.05° 184.97+12.77 173.31+14.53
t{H 0.27 0.24 5.19 0.14 3.81
PE 0.785 0.810 0.225 0.000 0.885 0.000

VE: PHALIT R R, 2RASHTEEX (P<005).
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*6 WMABREARRAMMSERSLLE (4, x+5)
Table 6 Comparison of MMSE scores at different time points between the two groups  (points, x+ s)

o FE 1] ] HpZi 142 SER A2

A A FRBESRRRIE 1 h AR JRFSRARS 1 h At WREIRIRE 1 h
YA EME A (n = 53) 9.26+1.12 8.66+0.87" 2.72+0.37 2.28+0.30° 2.57+0.34 2.25+0.29"
B2 K e 4l (n = 53) 9.32+1.04 8.02+0.93° 2.68+0.42 1.91+0.35° 2.64+0.39 1.94+0.27°
fE 0.29 3.66 0.52 5.84 0.98 5.70

P 0.776 0.000 0.604 0.000 0.327 0.000

i BE TER A RE B

i A FRRFRRI 1 h A HRESRRRE 1 h Al WRRSRARE 1 h
SR LR (n = 53) 8.41+0.95 8.15+0.86 4.43+0.59 4.03+0.45 27.31+3.16 25.40+2.85"
25 R Je 4 (n = 53) 8.52+1.01 7.54+0.92° 4.38+0.67 3.55+0.36 27.56+3.24 22.97+2.96
fE 0.58 3.53 0.41 6.06 0.40 431

PIE 0.565 0.001 0.684 0.000 0.688 0.000

W AT B, ZRA%IHFEX (P<0.05),

x7 MABEFARRMEEER #(%)
Table 7 Comparison of adverse reactions between the two groups n (%)

257 R RS I B 2 VY5 U B 1% 43l TOIRnE SR
YE MR (n = 53) 0(0.00) 0(0.00) 0(0.00) 1(1.89) 1(1.89) 1(1.89) 3(5.66) 1(1.89)
BIZ5 A Je 4R (n = 53) 6(11.32) 6(11.32) 2(3.77) 0(0.00) 1(1.89) 5(9.43) 7(13.21) 4(7.55)
X 1H 0.00 1.59 1.77 0.84
P{H 0.027° 0.027° 0.495° 1.000 1.000 0.207 0.184 0.360

T 18 Fisher fYIMER L

3 it AN . EAF I AU DR, L)
I B FHE . JEJE S P RAL R | 0653 B
el PRI e 305 BL S, P s T

(I OB, PAPEARREIOTUR gy R prmmmi e ML, B
TR . KAl R, 25 R A A S 8 ST T A6 5 26 45 (6
BRI IRI S TR, SRR EIPREERIN 3o g R apmmmAEARE DM HIERN
K. HXXUEBRAER TAOGE, Badfd, T sizikskEmE
X IPIRE 7 4 B S R, S DR SR N AU, TN S L L R
BN R TR A HR MR O MOV BE 4 TR A BV R — G SR A s, T
AR, R 2N, A% SREIRINE  jgraminiaig, (2l TN, S SR
PRI AN RS, e, SRR RG VR, AL Rk, HEMFIEMZ IR, AR
SFEUGA W, R TTRESXT R AIFGE S R0 B O A TR A, E A
5. RMBH IR, FEOLAURAE ORI 2 hmkkme C 745, Bt FO7E fh o f3e 9 i e o
TR, TRERMN, RRARSOIRE L EREA A, RO EE R, SO EAGHEEE, 2E
AR A L B i RIE R, BRSO AEATE MRS M, ABIREE, WS T AR B B
B, S BHRE RUREE A — N, SECGE RRE KA, SLEME R R, BT
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Jig Eh ST A (U S U G A P R TR A L

ST SRR B AL, A e 5 AT AR
BRI %, MECTURGAMC A mME, HAATE
PR R SRS 200 R B P SRR T 3 S ), A 1
AU SR R AR AR, 2l BTt
ARGANHABURIIGE, fElmRSCE, 502
250, . BISFRESE, S, By ReE s —
iR Ak w BB RS2 AR, BAT PO AR AR B Y
PR RO, HAE A R 2Lt R, 29 10 ~
15 min'lg AL, Bl S5 R JE %k 1 R 0 41 o A FH 42 1
FIEMPE, (I, N Fg oiae, HIXT
TR R G 2" — g 5 o 3R] SR & T N-
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