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Abstract

Background: With the increasing number of operations in elderly patients, the management of
pain medication in elderly patients has become a difficult problem due to the influence of factors
such as age, frailty and co-existing diseases. Pupil measurement provides new hope for accurately
evaluating pain, reducing opioid-related adverse reactions and improving the quality of general
anesthesia. Objective: To investigate the guiding significance of pupil diameter (PD) measurement
in the use of remifentanil in elderly patients undergoing laparoscopic cholecystectomy, so as to
provide theoretical reference for individualized analgesia. Methods: Sixty elderly patients, ASA
grade I~II, aged 65~85 years, who were scheduled for elective laparoscopic gallbladder surgery,
were randomly divided into observation group (pupil group) and control group (non-pupil group)
by computer random assignment, with 30 cases in each group. The changes of PD, invasive arterial
systolic blood pressure (SAP) and heart rate (HR) during the operation were recorded. PD, SAP
and HR at 5 min (T,) after laryngeal mask insertion were defined as the basic values. The differ-
ence between the absolute value of each index and the base value at the time of surgical skin re-
section (T1), the time of pneumoperitoneum establishment (T;), every 10 min after pneumoperi-
toneum and the time of skin suture after surgery (T3) was defined as the fluctuation amplitude A,
intraoperative fluid replacement, blood loss, operation time, recovery time and remifentanil total,
PACU stay time, the incidence of nausea and vomiting (PONV) during PACU stay, and the amount of
propofol, cisatracurium and vasoactive drugs used during the operation. Results and Conclusion:
Compared with the control group, the observation group used less remifentanil during operation
(P < 0.05). The recovery time was shorter (P < 0.05), and the residence time of PACU was shorter
(P < 0.05). The incidence of PONV after operation was lower (P < 0.05). PD, SAP, and HR have even
smaller fluctuations, the dosage of vasoactive drugs was lower (P < 0.05). Intraoperative PD mea-
surement and guidance of analgesia level can reduce the use of remifentanil during laparoscopic
cholecystectomy in elderly patients, reduce the incidence of postoperative PONV, more conducive
to maintaining hemodynamic stability, improve the safety of surgery, and increase patient satis-
faction.
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B M) SR Z I E WSS, e MERLG R, (HEAN ., AR, EFREE. BE5EN
FAF O MBI B AR BT 2 22 57, o] RE S B0 s 2 () HE A ME AR S PR R EE (4] BEAERF TR SR, 5
B S BE TG EARTE 10 s WIEHIRAML, 1LY 5k < (pupillary dilation reflex, PDR)JE R #11X
0.8 s [5]o Sabourdin ¢¥E i, M TAEREIE L, RIE PD 185 A EUH AR A 208D A s 25 K Je LA
FAR S e B 755K [6]. NEGIE PD Wl EVETEBURTR S A 2, A FRIEE 2022 45 2 A~5 A M
B BB T [ JFF AE A RIS s 85 I ZE TR 1K 2 4F 8 3, il i PD W S A LI R A 30 45 253548 SR B0,
Wi AR BRI FEAR 3w 25 e PR HE - &, D AR R s 71 2= M RIZ0E SN, 9 sSEIAN AL
BUR RS E .

2. MRMFE
2.1. it
BB B

2.2. BE) R i
2022 2 A 2022 F 5 HTH SRS G SR EET5 = B A X TF A A0 58 K
2.3. W&,

PMT RIS FE V)RR T R 242 858 60 B, 18 vH EEHLBENL 2 FCV% 50 WL 68 2E R 0T HE 20 s 40 2%
30 i, IERE, FBhECE . AL — IR BDRXT EL 22 R et v 225 (P > 0.05) . 18 NeurOptics® PLR®-3000
FRe Qo H LR G AT REALIN & . D iR 2, i B 5 — I E AR PD. ABFARLE BK
2 e 0 £ B T R e A0 PR 1 23 W AR [2021 AEAR B 25(630) 5], BFH IR F MG R E A,

N EHERRPRAE: GIAFRAE: © SE[E FRFEER T %% 25 (American Society of Anesthesiologists, ASA)7) 2k
I~ 2 @ BHERE 65~85 $ 20, @ BMI 18.5~23.9. HEEkbruE: © XHR, FHOGHR. FAIMFE. GLE
R A% L HRHESS #3200 8 R UK I BOR AR IR R 0 ;. @ A FPARAP L R G RLLEEEON ; © 18
VPR S @ ARETKIAMRA B, BORFEAH TR 5§ EIRE. Wik © .

2.4. 7%

PRI 7 350 09 4 SRR Ik A R . R 2H AR N6 R P s ik ad %, MR IG 61 BP. ECG. SpOs.
BIS. TOF, Jmk Fiazh ik ze fil &4 b A G sh ki ik SAP. BRI 5: 3R FHKIA L 0.05 mg/kg, i
BRI T =l 30 mg, #7275 KJE 0.4 ugkg, WKIERKAG 0.2 mg/kg, MR ZES: 0.15 mg/kg, T HFEEL
CHEAME R, HLWOES, #5E 6~8 ml/g, WIFLL 1:2, i PerCO2 $%#7E 35~45 mmHg.

P B SRS 3k 357 107, SR 778 10~12 mmHg . R 4ERFSIE K /) <25 emH,0,
PerCO2 1E 35~45 mmHg 2 8] FAREEAE iR —HARE €.

P2 S FARIF AR Y LA 25 A JE 0.1 ug/kg/min Z23%, ARFFFR 3~9 mgkg/h FEiFE4EHF BIS A
45~55, BT Hh ZE#E 3 mg/IR4EFRF TOF < 10%. PG4T MEEAE A S 5 min W& —X PD. SAP f1 HR
WA E A HEATE .

MEA: HEEERYE PD IS KB &, 2 PD < JEAESY 7K <0.1 mm B, 525 KB
/1 0.05 ug/kg/min, 24 PD #75K > 0.5 mm K, FiZF A28 0.05 ug/kg/min.

SR : RIRE A ST R AL T 2 KB . R E L 3T PD W&, A T¥HSRKEN
i, It H R AE X PD U E A H .
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PRZEAR A LBV PR 2 WD 5« JE - -P R TR R Ji 45 ] SAP AE B A 1 -20%~+20%2 N, HR i 100
/min B 25 T 3RS R, AT 40 ¥/min B 45 T RFE 5o DRIRTHE S BAA AR, #ofds FH BTHE St i 1
e, R ENRLS . AT AR T AREERT 15 min 25 FHUME S 5 mg, AREEE 1A A 2SS KB RIE,
Fr 3R 5 PR PR B N PACU %%

2.5. MEIEFR

PIALIEER B NS Tov Tiv To A% 10 min A1 T; B ZIH) PD. SAP A1 HR, DLK & Tl bR R19% 3
A . RFPFNE. HilLE. FAREE . IF R e &, JREER . PACU {5 %I E . PACU 15 % #ia VAS
oy, REFHEBINERE Y KR EMFIE . PONV IEAZR, LR KA PONV AT K. &
SRR IR 2 e K I e P 2 P A

2.6. GIiHESR

N SPSS26.0 #Giit, IER/RSAEIRE MM £ brlEZERR. HERVTR DAMGIEER R, dLE SRk
ST HGR ST REAS ¢ i3, P<0.05 NERE ST HE L.
3. 458

1) R FERH 1 L HBER AT HR KT 40 K/ 75 BAd BTG A o RS, B X SEBrRRE A &y
224 30 N, XTHR4L 29 N. PR4LEEIMER]. EES. BMI Z— KR 2R LG i3 E X, BAAH
(P >0.05) WH# 1.

Table 1. Comparison of general data between the two groups

F 1. MARE—MRERLE

Bl M E 4 (n = 30) X IR H (n = 29) PiH
PR(B /%) 17/13 15/14 0.823
FER(D) 68.26 +1.32 69.08 + 0.26 0.675
BMI (kg/m?) 21.86 +0.96 22.14+0.15 0.846

2) Wi PDy ML ZE R LG 25 X (P > 0.05), PD,. PD,. PD; %t 2 5 A i i 27 8 X (P < 0.05).
W 2,

Table 2. Comparison of pupil diameter between the two groups

2. MEEE PD LR

PD MEEZH (n = 30) SR (n = 29) P1H
PD, (cm) 1.84+0.31 1.86 +0.35 0.134
PD, (cm) 1.78 +0.23 1.70 £ 0.19 0.023
PD, (cm) 1.75+0.22 1.65+0.19 0.035
PD; (cm) 1.87 +0.30 1.78 £ 0.26 0.011

3) W4LEE SAP, Fl HR, X HE 2 4t it 24 (P> 0.05), Tiv To T3 B %I/ SAP Fl HR X} b2 5%
BHYi225E (P < 0.05). W7 3.
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Table 3. Comparison of intraoperative vital signs between the two groups

3. MEBREARPEMBAELLR

M E 4 (n = 30) X HEZH (n = 29) PiH
SAP, (mmHg) 129.77 + 12.52 130.47 + 10.70 0.415
SAP; (mmHg) 130.67 + 16.92 13937+ 12.82 0.042
SAP, (mmHg) 13537 + 16.23 14527 +16.17 0.038
SAP; (mmHg) 132.20 + 15.68 145.01 + 11.08 0.026
HR, (¥X/min) 62.90 + 12.08 55.04 +26.27 0.366
HR, (#X/min) 61.37+10.96 61.17 £ 8.56 0.037
HR, (#X/min) 62.10 £ 9.57 65.83 + 13.87 0.048
HR; (¥X/min) 61.83 £9.20 65.93 + 12.04 0.015

4) WAHEHE T\ Tov T3 BFZIH) APD. ASAP. AHR “PYIMEEL, WIS & iR brsan i, A g
LS FAS, BURACFEE . W& 4,

Table 4. Comparison of PD and vital signs fluctuations between the two groups

4. MLARE PD. EWEHIERTNEE A LR

WL (n = 30) HHE 4 (n = 29)
APD; 0.17 0.19
APD, 0.16 0.18
APD; 0.13 0.15
ASAP, 15.13 16.90
ASAP, 17.00 17.33
ASAP; 14.56 15.27
AHR, 6.73 7.77
AHR2 6.87 9.10
AHR3 6.73 8.87

5) MALBEARPAMNEE .. HILEM TR KA ZE RTS8 (P> 0.05). H4% 5.

Table 5. Comparison of intraoperative fluid infusion, blood loss and operation time between the two groups

5. MARDIE, Bi1ERFAREEELE

M4 (n = 30) Xt B4 (n = 29) PH

FME R (ml) 433.33 + 144.64 460.00 + 116.26 0.434
HA 1L 5 (mi) 11+3.05 10.67 +2.54 0.647
F AR (min) 40.77 +20.14 4533 +14.50 0.318
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6) MLEH B ARG ZF KJE H & PACU {5 H I K. PACU H#ia] VAS &5 F7r XA G PONV KA
B o B2 B R PR, B TR AR, R — B R4 FB 35 7E PACU (R %5 ZLB INEER, 45 TRF5F K
J& 5 ug B G RIR AR KA PONV, 45T B FHRIEE 8 mg ## Ja vl et . M2 LL 22 A Goit 2= (P
<0.05). W% 6,

Table 6. Comparison of the total amount of remifentanil, awakening time, PACU duration, VAS, and incidence of PONV
between the two groups

6. MABREmRBXEEE, FEERTE. PACUBTHE., VAS I ES K PONV &4 #ELER

MELL (n = 30) X4 (n = 29) P1{H
B %3 K JE (mg) 0.21 £0.08 0.37+0.12 <0.001
ZRIE T[] (min) 428+1.39 6.35+1.21 <0.001
PACU 4 (min) 34.40 +3.85 4120 +4.29 0.028
VAS (%) 0.27 +£0.52 0.67 +0.80 0.026
PONV KA 0.07 +0.25 0.27 £ 0.45 0.039

E: VAS FEIRIF0 4. T, 1~3 43 BRI, 4~6 4. PN, 7~10 4. EEEON), PACU HiA] VAS 1% 3
Sy EPES TR AR, PONV KARR DR T AR ARCE: 0, H: 1).

7) PALERE AR R T EE S B b 2R f R B2 R R G (P > 0.05), (HALE AL i 2454
I EEO MG, PR EEZERA STH7 R (P < 0.05), WA BE RSN ¥ E PR, W& 7.

Table 7. Comparison of dosage of propofol, cineatracurium and vasoactive drugs between the two groups

= 7. FRLBTRIEES . GIRR B BE SR K I E A1 25 B EEE

WEZLLH (n = 30) X HE4H (n = 29) PE

P (mg) 32.57 £2.08 36.23 + 1.56 0.435
JIRIRHT 22 % (mg) 12.08 +3.05 13.67 +£2.54 0.657
]2 i (mg) 0.12+0.03 0.26 £ 0.09 0.032
Je R HiF(mg) 1.25+0.28 1.39+0.17 0.026
YA IR (mg) 2631 +1.48 31.43 +1.56 0.033

4. g

AL IE# BAR N 2~5 mm, fE 2 R GE AN SR ], H S SRF A o A AT AR R 1 7 4
STV, 43 A FLE 2o UR AL TF L[ 7] M FLHE 20 WU SerE e AL R e, 58 A2 1 mm,
LEREFLIOAE N, 2RI T R AT R AT, LT ORI LA b O RS, AL
TFK, AL LML8]. HEAL BRI — AT Tk 5%V M IRER 25 KB I 2, A 23%. 30%
T 9889 TN 25 K JB B0 55, 2R A% 5 I P i AL IR Al B — AEAE 1.8~2.2 mm, L EL 297K 5%2079 0.1 mm,
25%%19 0.5 mm, FEL, AHF5ECLEEFLELAZS 5K 0.1 mm A1 0.5 mm 37 5 [9] [10]. B FLA /N 2 28 Bt
22 B A2 S 2 A L P R A 285 SR 110, BT LA FL R AN 1T DA A% 2 4k R 2 — 470405 55 P D o2 0 S
RS, T F 2590 BE 0% R ok S AR A 2 A% 10 Bz 24P S R B 5 ORI ) 52 o 223 R 25 P
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F A

B, REWANFE, HFAFETIR[2]. DR aislia sy, EEEER TE I E - 1L
ek, MIHEFLR/NZIENA P L, B AT 7 R A 25 R = IR FL AR s R 3 . AR
T 722 B H B0 IIRON SRR IR 24 G b S Bk . CosCik . S5 9RCIE,  7EIR R KF T BEFLAS 2 72 AR B g
FK[13] [14], {HRR 2D PD Mg Z, #ifk PD &5 R 5EME, AR waF AR M4
L KRR

HHT, SPEEs R B AU TR FE R B A nT 58 semt B 2 BRI R I 240 B 48 AR, e T
i HL{5 5 EEG %41 BIS. &R 40M qCON $8%, DAKE: T il R IANT 58175 A Fir MLAEP #4511 Wt it
PR FALFEEL aepEX 25, #B UL IE S PR HE Af s ot 4 B BRI PRV K [15] [16] [17] [18] [19]5 #14&
JULPRI B PR A SRR AR B U T il J TOF JEAT R I, AT SEELLRA TR BE RS, i S A A LA 25 (1) S FH
XFFEURRE RN, BT RO T AR R LR R WIHE 0 E RO NSRS, 2k
DACESREFE RS, AR H T M0 e PR AR e B AN R U A B, H AT ATIBR = — AN RUOPT S B0 /K T
FaPR[20], TR P00 8L 7 LIRS HE VR 4% o IEAE G T FRMISAR AL R #UF - 1
PE IR BB A7 U N AR B IS AR IR R 5 R R, WO 1 I PR PRI R R B i s ), {1
XL TV S A RARAE BT TG — A AR 4 55 1 s I 5 vk T DAHERE B TR [21] [22].
PDR 2 i ik 477 5 P S0 B kR R SR D B8 R 5 ) S5 A I A 28, S e FL KWL T 5
ALY K[23]. PDR AR MERY], FHIES G MBI, PDR 1R AR T2 &4 R0
FIBGE[24], T2 MH PR MK EW %, 24 EW 223060, BEEFEZINK 0 2 FLishd
ik, Rk, S sh e A R E A L, PDR S ER, B BRI I p S EIR R AR
YIFHWI[23]. Sabourdin S 5T GAAESE 1 PD Wil & ] DAVE A e Wl BRI 52 3038 3 ) — PP G v, A AR
Sz 57 SRR (1 52 iR [25] . Ih4h, Berthoud ZEWIBHRZR T N I FL R HE Kt 500 JIE A MRHF A 7] B2
T3 S AT RE, 45 SR I AT ek AR o BTy SRR 25 R B, HLORIG N S5 e il P B A 8 M R R AR 2R [26]
H F&WH5tY Sabourdin 257 L B A2 18 5 AR B 7 R4S FAHF . Bk, A9R58 7R IGE PD &
TEAEBUR KT I 48 TR . ARG IR L BRI iy H BN AR ISR, 1l & A S &=
I HIAS TR A S AERR A IR, B4 SR T SR BR (2710 (5 5 AR FL IR SR Ge il AR S 1 21
HIFIRT WL IR B U5 DL R SO AR IRE G, AT AEAS [ e B ARG 7 8 W = he LK /N R Bl %, A
W 25 AL G H N BSOR ST v A0, S 7 (5, AT N BRI AR 4T 1 RS SR VT A5 1Y
HILET .

5. &t

ik, fEZEREGHEDIRAR S, M PD I AR K E K EAM AT PONV )
KA, BA T YRGS A, Sem TR ek, WA R . PD MR RRIBR L U
MBI BT T ), QRERE— PR AN SE RS, R R S W R U E RO T R S, B2
e A SR HEBR AN ST T e, RRCRE BA S8 Rl B4 s PRS2 P it

AHFOLA —ENRIRYE: © HATK PD WEHARTCIR SIS . ST, 1A oA 2 0] L
FE T GRS R AT R B IR SR G AORE B A S i @ AW ANARALEE D, RKIEH
WREE R AR B — P IR IE S R

E&UH

T B RS A RHIEIT AT 2R 4 B 2 I PR RHIT e T B8 6000 H (YXH20212X023), Tl H 5157 A 0
g T BRI R AR B BT Be AT S 4
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