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Abstract

Objective: The purpose of this study was to evaluate the safety and efficacy of pupillometry moni-
toring opioid use during Off-pump coronary artery bypass graft surgery. Methods: Sixty patients,
ASA grade II~III, who were scheduled for elective off-pump coronary artery bypass graft surgery,
were randomly divided into observation group and control group, with 30 cases in each group. PD
was measured by handheld monocular pupillometer in the experimental group, and the dosage of
sufentanil was adjusted according to PD changes, while the dosage of sufentanil was adjusted ac-
cording to the clinical experience of anesthesiologists in the control group. The total amount of
sufentanil, propofol, esmolol, nicardipine and norepinephrine, operation time and anesthesia time
were recorded. HR, MAP and PD were recorded before anesthesia (T0), 2 min before skin incision
(T1), during skin incision (T2), breast bone splitting (T3) and skin suture (T4); Time from the end
of surgery to extubation, ICU time and hospital stay; Scores of 0 h, 6 h, 24 h, 48 h VAS and supple-
mental analgesic drugs after recovery; nausea and vomiting (PONV), delirium, chronic pain cases.
Results: Compared with the control group, the dosage of sufentanil in experimental group was de-
creased (p < 0.05), the use of norepinephrine was decreased (p < 0.05), and the extubation time was
shortened (p < 0.05). Compared among PD groups, the T2, T3 and T4 experimental groups were
larger than the control group, and the difference was statistically significant (p < 0.05). Conclusions:
The use of opioids guided by pupil measurement during off-pump coronary artery bypass graft sur-
gery significantly reduced the intraoperative opioid consumption, decreased the use of pressor
drugs, and shortened the extubation time, while the postoperative VAS score and adverse reactions
did not increase.
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2. SRS V5E
2.1. ROLEESH4A

S T BEAC B S R RS EL S 2021-457 ), [ S ARG Ay i GE M5
ChiCTR2100054386), fi-f3E3E &k )B A EHEB IR . EH 2023 4 10 H % 2024 £ 4 HEREG
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RERRAS s 12 . KR R EBE R 29 A IRRRE . R EALRENL /- BLiER 60 17 835 702
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2.2. B %

BEARAAEE 8hy 25K 2 h, ANFARZER[ 30 min Frf B E M E KR E A EFEKE 0.5 pgkg/h, A
TR Z G R 2 DA dr A AE WA H BRI ECG. BP. HR. SpO,. fisi B XUSidE ¥ (BIS), 18 G ¥ B4t
AT A K, O FLBR MRS W . 20 G Bk EF RIEHE R R AT 196 30 ik 2 o) B e A G B ik P

RIS S BRIAMES 0.05 mg/kg #5725 A 0.5 pg/kg. WRFEPKRES 0.2 mg/kg. & PEIREE 0.6 mg/kg, 24
YIERSATREWE . SIS EITE B E XA ARG HIMIE S, TWANEIRE N(FiIO,) 60%, i 2
L/min, 8% NS B4EFEE SR AR 5 T (PetCO,) 35~45 mmHg. %S 54875 51 5 N 4730 P # ik
T B WO FR K E, R Flotrac W9 UM OHER, 2l BB A IRSL IS Qs E, s
15T U A A UL Y T BEL i B B (B 0.25% % R R ] 20 ml) o

RIRAERE: FRBEFR KT A 2~5 mg/kg/h. 4 RFEMKGE 0.5 pg/kgh, TN 1% LR 4ERF BRI,
T RTA Y SR B 4 RE R BIS B AE 40~60, [RIWHEINE PR 4ERENLRA, W03 > 70 K/min, HEBRRR
it vk (RN R SRS RN G4 T L RVE R 0.5 mg/kg ifkiE bt

FPSF R JE Y FH 24 St 77 5% -
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[8); AENTFARZEJG FRERT(TO) YIEZHT 2 min (T1) VIZHF(T2) BE B E B (T3) 4% 52 I (T4)i0 3 0% (heart

rate, HR). “F#5/ ik /% (mean arterial pressure, MAP). PD 1H.

AREWMEFabr: FAREREHRE R A, ICU B8] fEBERE]; F5E2/S Ohy 6h. 24h. 48h VAS PF43LL
FANTEEIR IS, SBOIRIE(PONV) (KRG 2 ) IER(RJG 5 K). BIEAIRORIE=A B BEUN)61%.

24. GtFAE

KM SPSS 27.0 BAFREAT 0T, IS AITHRE BRI IR + briEZE(x £ 5)&or, LR ELASR Al

SEREAR T S, THEBERI DB ()&, R P Rl p <0.05 INNERA S AE L.

3. &8

(1) HARFEPER . F£H . BMI. ASA %32 . EuroSCOREII ¥4 4 — R RInt e 2 R S it % &

X, HAREEp > 0.05), W% 1.

Table 1. Comparison of general data between the two groups

1. MERE—RERIEER

TRk SR ZH(n = 30) SEIGH (n = 30) p1E

PRI /o) 20/10 24/6 0.409
R (%) 62.40 £ 6.65 63.47 +9.03 0.715
BMI (kg/m?) 26.89 £ 1.53 27.00 + 1.68 0.858
ASA 43 2% (/11D 8/22 6/24 0.666
EuroSCOREII 1.93 +0.96 2.00+0.93 0.848

(2) MARDHEIIRILE, #755 KM ERE LIRRMHEZRA S22 L(p<0.05); FIHM .

-

X

AR JE RS FRIHG . BRI LU A 22 R RG22 e (p > 0.05), W72 2; TO~T4 I [A] & HR.
MAP B LU 2 R G2 5 (p>0.05), W7 3; PD F4LiEtbE PD2. PD3. PD4 Z 56 Giil2¢ &
X(p<0.05), PDO. PD1 ZRTGuiH=E L(p>0.05), W& 4.

Table 2. Comparison of intraoperative observation indexes between the two groups

2. MEBREARPUERIEIRELE

fabr Xt BE 4 (n = 30) S2562H(n = 30) pfa

#95KJE(ng) 348.01 +32.34 230.67 + 41.83 <0.01

WA (mg) 346.67 + 65.40 388.03 +45.10 0.053

EHE R ue) 197.33 +74.5 132.00 + 64.50 0.016
YA IR (mg) 27.67 +40.57 26.01 +62.90 0.903

Je EH P (mg) 0.31 +0.49 0.38+0.5 0.69

F-IR B 8] (min) 238.67 £27.22 246.33 £22.79 0.108

JR T ] (min) 280.07 + 26.63 298.67 + 34.37 0.107
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Table 3. Comparison of HR (times /min) and MAP (mmHg) indexes at TO~T4 time points between the two groups
%% 3. M4H TO~T4 B8] & HR (X /min), MAP (mmHg)3E4REEER

Xt BE 4 (n = 30) S2562H(n = 30) pfa

HR, (¥ /min) 68.30 £ 7.761 66.4 +5.275 0.530
HR, (¥//min) 63.10 + 5.363 63.00 = 3.742 0.962
HR, (¥X/min) 65.30 + 4.084 66.40 + 3.169 0.510
HR; (X/min) 67.70 £ 3.850 68.40 + 6.441 0.744
HR (Y /min) 67.70 + 5.498 66.80 + 7.099 0.755
MAP, (mmHg) 79.20 + 10.497 77.70 + 8.982 0.735
MAP, (mmHg) 75.30 +9.068 73.00 + 7.717 0.549
MAP, (mmHg) 74.50 + 7.807 74.00 + 7.055 0.882
MAP; (mmHg) 75.80 + 7.786 74.50 + 7.962 0.716
MAP, (mmHg) 73.20 + 6.613 72.7 +6.255 0.864

Table 4. Comparison of PD indexes at T0O~T4 time points between the two groups
= 4. FLH T0~T4 Bf[E] & PD $8HRELER

PD X ZH(n = 30) S (n = 30) pfa
PDj (cm) 2.14+0315 2.08 +0.298 0.646
PD; (cm) 1.73+0.198 1.79 +0.168 0.475
PD; (cm) 1.45+0.138 1.77 + 0.265 0.003
PD; (cm) 1.51+0.133 1.80 = 0.253 0.005
PD; (cm) 1.48 +0.162 1.82+0.273 0.003

(3) PIHAREIEAB R LU, R A](h) 2 56 Guit2% = 3(10.56 + 3.700 vs 5.89 + 2.543, p < 0.01),
ICU I [A](R) (1.74 + 0.162 vs 1.62 + 0.256)FIE B [AI(K) (8.80 + 1.656 vs 8.53 + 1.407) % S o4 i & X
(p>0.05); ARJ5 VAS P4 FIAMSBUR 25 {8 FH 22 7 ¥ 0422 3 X (p > 0.05), W# 5.

Table 5. Comparison of postoperative VAS scores and use of remedial analgesics between the two groups

=5, MEBEERE VAS IS FMGEBEZAER LR

Xt & 2 (n = 30) SEIGZH(n = 30) pfa
VAS $¥5»

HO 1.00 + 1.07 0.93 +0.80 0.848
H6 227+1.39 2.67+0.98 0.369

H24 2.93+1.03 2.93+1.22 1.0

H48 1.98 + 0.86 1.67 +0.62 0.61

HINRUELIR 24 (191])

e 2 3 0.624
M ffe = 8 10 0.456
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A ] 15 A 7 6 0.713
FHRIE ()
PONV 6 5 0.705
B 4 3 0.666
& PE A 1 2 0.543
4. #ig
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BN J1 A R AR, AT 5 RARE AR, HEmixt 8 7= A AR . Ik, AN [F s
WA T4 ] DL R VEA BRIFEIR A S 8RB0 RO, 4 5 197 35 M2 000 45 2 (analgesia nociception index,
ANI). R JikF H (skin conductance, SC) #MEHA A5 £ (surgical pleth index, SPI). & fL B 1% (pupil di-
ameter, PD) MR 4. L5 &2 TR EE(9]-[11]. o, i B LY 7k B S VPAik 72 PR A FH 5 (8 P
gl R

PD AR (b 52 A8 I 48 AN I A8 AR 225K ) B RUEL S, AR R 7k D3 i 5 R ALY 5k, mIAS I A A
AL 12]. TEVSIRISZ A, PR K R FLY 7k F B A B AW N 3. 2810, TEMREE
RS, BEFLY 5K 32 B2 B A8 B 240 51 A2 1) Edinger-Westphal #Z3@ B/ S [13]. Bl 2825458 1L 14
I Edinger-Westphal A% A1 £L 2 18] {4 H A2 I8 2008 146 375 14 5 S50 L5 20 JULIAC A T P B i i FL B A2 141
BT LU PD BB VPG A HHIR B — U DT AT BT IR I T S IR B8 B R SR MR A 4R 2

PD W 38 v C AR S AT DALE - IEANEHFE AR PR B BER [ 7] (8] Sabourdin 55 [ FL 4R 1T T IEAFL
K 5% 30%1E N EE EG 25K e A B 17 A JRIESE T PD I T A A A B R 28 25 1 B G T
AR EHBREEL[15]. SR B & s A gm . AOBHMERR, I FAREIES J. BE
Koo R AR r s 7R T A 2 P AN BRI 24 470 %) I P 5 R B R PP B R . Berthoud 5%
WIPIRER T N H LR EEUR FARSMERR T OISR AR AR BUR 77 R, 45 BRI ]k > &7
ZFRJEFIE, HARMINA G M & gt kK ER[16]. FRBFFS Sabourdin Z5F|H PD 48 S A+
BUR T R RME . F, ARSI RIGUE PD MRIATESE FARRIMEIR T RS BKFEA A BT 28
2y 4R S = L. PD TSI R TR AR A 2R 2 B 454510 5 Berthoud SWFAIAAL, HAMA
W EoR, PD RS T EEARTLH'E EIREMEARD . JRER R85, 76851 RE 5000 2298
AR AFFEE— €M HIRME: BT PD MR ARICIESIR ZES MM, ik G IR I+ AE AT
PD S5 A IR — I 5 5, R ae s JLIRN EBCFIME, #WEfESE R Aok, AR EE O
hREART T, RpRE RASBEEESEM, Bl PD MSE4E T a8 Ol S FARER S 5 H = X
LT
5. B4

gr LR, WAL SR T ARRIMEIA T ARSI M AR A A Bl Fr SR 25 W A5 A T Sl b 7 A A ] 2K
I, [FR TR, G R4, TIARIG VAS PFRIAS BSOSR WA .
Z 5K EFEBEE MG R R,
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