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MM HEEX SRR ER R T =BT AL IE XS B AL Bk BE R S R
FARE 2R T8 A) 2 *

ZEHER, AR, X F, TA4E, Rib, AEkR
(MEAFE—WEER KEBEFR, #ME FH 475000)

HE. BH WENR IR AL R A T AT G ARSI F R (VATS) JG & ot i 4K
Rk, JTiE RIR202049 A —2021 49 A L IR AFH A G REE T 4T VATS Mot btk K ed T A= 11 413k 2a
RIS B 724, RAALY A SRR (C4L). shAfiedksl (N4L) Ao - mPA B A T = 6540 (L),
LA 2445) , JREREFAT, LALFIRIESH A+ ERSIR A T B, NASREHAHE, CHEHF aiﬁi*
Ko TRI. KBE6h, RG24 hFe K5 48 h g A & -F B (Von Frey) M Z a4 P01 & 3y 0 J& B ALK A
B{A, TARBE30min, KE6h, RG24 hfeRE 48 h KA HFHRIFL % (NRS) #RAELRIEN, i34
BERGAShAFFREERIEAZTARRR L AT, ER 3WEZFRE6. 24448 Wil A B0
J BB B, 2ZRA%EEL (P<0.05), 3AEF KRG 30 min, 6 hfr24 h#) NRSA KRG 48 h A
AR AREREHEIIE, 2FA%TFEL (P<0.05), NAFLARE 6. 247748 h 69574 MM AR TR
BE A by JA B AL R B39 & T C4, KJB 30 min, 6 hA=24 h#) NRSIIKT CLL, KJE 48 h MAF3 KR
RRFAEETYTCHU (P<0.05), LAEREG6, 244248 htg o JA B AR BALS T N, K530 min,
6hF24 heg NRSHMK TN, RE4ShAFSFAREERHE TS TN (P<0.05), Hit BERAT=
BRI A TRAL 22, TBy i6 VATS RJG & £ 6h SR it sk, mBREER, B REHRAE LR,

KHEIE . BRBRAT ZBF 5 AR AR AL BN K

FESYZES : R614.2

Effect of nalbuphine combined with ketorolac tromethamine
pretreatment on acute hyperalgesia after VATS*

Ming-ming Li, Ming-song Bai, Jing Liu, Hua-juan Wang, Man Song, Xiao-zhen Zheng
(Department of Anesthesiology, the First Affiliated Hospital of Henan University,
Kaifeng, Henan 475000, China)

Abstract: Objective To observe the effect of nalbuphine combined with ketorolac tromethamine pretreatment
on acute hyperalgesia after video-assisted thoracic surgery (VATS). Methods 72 patients with stage I or II non-
small cell lung cancer undergoing VATS lobectomy under elective general anesthesia in our hospital from September
2020 to September 2021 were randomly divided into control group (group C), nalbuphine group (group N) and
nalbuphine combined with ketorolac tromethamine group (group L), with 24 cases in each group. Before anesthesia
induction, group L was intravenously injected with nalbuphine + ketorolac tromethamine, group N was

intravenously injected with nalbuphine, and group C was injected with the same amount of normal saline. The

Wk HEA . 2021-12-06
LI H A BEERHETOCHTRIBE (No: LHGJ20190525)
[HEFVES | IR, E-mail: 416667891@qq.com

e 47 -



[ N B

5508 4%

mechanical pain thresholds of the medial forearm and around the incision were measured by electronic pain meter
(Von Frey) before operation, 6 h, 24 h and 48 h after operation. The numerical rating scale (NRS) was evaluated at
30 min, 6 h, 24 h and 48 h after operation. The cumulative consumption of sufentanil and the incidence of adverse
reactions within 48 h after operation in 3 groups were compared and analyzed. Results There were statistically
significant differences in the mechanical pain thresholds of the medial forearm and around the incision at 6 h, 24 h
and 48 h after surgery among the three groups (P < 0.05). There were statistically significant differences in NRS and
at 30 min, 6 h and 24 h after operation and sufentanil cumulative consumption within 48 h after operation among the
three groups (P < 0.05). The mechanical pain threshold of the medial forearm and the mechanical pain threshold
around the incision in group N and group L at 6, 24 and 48 h after surgery were higher than those in group C, and the
NRS at 30 min, 6 h and 24 h after operation and the cumulative consumption of sufentanil within 48 h after
operation were lower than those in group C (P < 0.05). The mechanical pain threshold around incision at 6, 24 and
48 h after operation in the group L was higher than that in the group N, and the NRS at 30 min, 6 h and 24 h after
operation and the cumulative consumption of sufentanil within 48 h after operation were lower than that in the group

N (P <0.05). Conclusion Ketorolac tromethamine combined with nalbuphine pretreatment can prevent and treat

acute hyperalgesia after VATS and reduce postoperative pain and analgesic needs.

Keywords: ketorolac tromethamine; nalbuphine; hyperalgesia; video-assisted thoracic surgery

HL A0 ) i B A0 BF T R (video—assisted thoracic
surgery, VATS) J& THBIFA, v LISGE KSR
AR BRI FE VATS - B 25K Je 2 H H 0 B
MZ—o AR a0, 2 270 I S IR
RO N, BIBAT 2 BT EUR St B (opioid—induced
Hyperalgesia, OIH), MIISEMIRGOR, 74
PR, XFRRE S IS EE R . A ATHERT LSBT A2 44
TS G BB, 77 A B (4[] 4 il o) 52
A, AT ] A2 (A0 v Aok 28 A AR S 1R
ST =B R 8 ok 0 R A A B (eyclooxygenase,
COX) FYiE T, ORI 4 S0 43 AR AE 2 LIy COX
I AL TORTR e A SRS IR R A 8, NI
RS | R PR RS A U . AR5 X
42 B JRRIE AT VATS iU BR A 1) 52885 17 T 1 7% 2
T IR A AT HERAN R, IR J5 2

DAt B . ARG AR
1 BEREAZE
— AR E R
PEFE 20204F 9 H —2021 4 9 H AP 100 4 B JpR
AT VATS il UIBR AR By 3 72401, SR PRI R 1
PR E I X IRAL (C4l) . AiAamEdd (N4D) g
MEEX GBS RS T —Wedl (L4l), H4i4524 6], B
] ST & W 7 S sl G o Ny W = 81 33 R 527115
A ANBHE e R s At 70 ) Hir, c4124
B, NeH22f], L2444, 344 HE Mk,
ZRTS G E Y (P>0.05), BAR I, WEL
GIARRUE: ZFERE ik 1 sk T
BN AFA>18 % 5 IRTEEFE4K 18 ~ 30 kg/m’,
HEBRARUE . A 225 R st A AR s K

1.1

®1 SHBE-MEBILE
Table 1 Comparison of general data among the three groups
205 FEA WY PR FREFET ] /min+ FoRESH]/min ASARE
L i'S (kg/m?) 1% 1%

C#(n=24) 12 12 63.92+7.15 22.25+2.29 147.17+12.13 123.38+10.95 11 13
N#H(n=22) 12 10 67.27+6.34 23.32+2.68 144.55+12.32 121.14+10.18 11 11
L& (n=24) 13 11 65.42+6.86 23.46+2.25 146.83+10.56 124.63+10.14 10 14
FIMH 0.12° 1.40 1.80 0.34 0.65 0.32

PAH 0.942 0.254 0.174 0.714 0.523 0.852

TE 10 XHE
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IV s T B UM AT ER AU IR 25697 s XA
W T 25 A AE Rl BAR RGN R
W R Lot . SIBRARE Mk B b i T I sl ok e
R ZE R TFAR ;. ARIGICIEECA VAL B AF58 i
A JER RIS 5 ARG . ASBIFSE 2T R
S—ME BB I B A it
1.2 WREEFHE
121 kR v ANE G AT A E FR bKGE
WA= RAE . LALF ki R e el T =/ (A5
oEl s WARFEHCEDL A RA R, #Escs . FE2E
¥ H20052631) 30 mg, ERMAAMMEEGTR (AR
Al: HEARZARTAEA R, S E2E
F H20130127) 0.20 mg/kg # ik 55 N 4L Dk i 5t
R 94 A1 HEVE 59 0.20 me/kg; C 4B TE S & bR
K
122 JREE T KSR SR (A
Al HE AW ABRTHEAR, #fESCS: EH
- H20030198) 1.0 pe/kg. MRFCARARTESTR (ZE=2A
Al VLOMEEGE A BRA R, ftEsCS: E2iE
F H32022379) 0.20 ~ 0.40 mg/kg. % IR BT 55
(A7 osdl: JTRBRRAARAR, s H
27 H20213778) 0.60 mg/kg.

AU AR AL g DU G R AT LGE
S, RRBEIE B S B0 RUNT B i 6 ~
8 ml/kg, WFMEATHE 10 ~ 12 YK /min; BALfili i <0 <
4 ~6 ml/kg, PFWEA R 12 ~ 16 K /min; W IF L
1.0 : 1.5, ZERE2 2 sk SR A AR T 95%, I
SR Z SRR 53 FE4ERFTE 35 ~ 45 mmHg.
124 R b4 R R R R B IS K e
02 pg/ (kgemin) , A 45§l M5 fL XM 45 4L
(bispectral index, BIS) }40 ~ 60, A4 BISH#E L
AV E AR T ARG SO AE B LA R, L
< 50K /min i, FRAKE ST PTFC A 0.5 me, I 50 HE
Tl 7K - A 35 209 BF, - i Bk T 56 R B9 5.0 mg.
R e re, AF MR ERIY R S LRk, SRk AT
IEKJ2 0.1 nelkg.
125 Agas ANRBIREEG, &K
BT 4E it 0.02 merkg OB W 0.04 me/kg F5HT LA 5
&, WHRRESE . TERIMRE ERUEE, HEE D
PGB L2 o R, BRIKE SRR ISR S e,

1.2.3

[F] BoF i PH B S8 A7 A A B (patient control
analgesia, PCA) ., PR . 100 mL 5 2.5 }Lg/kgﬁ
SFRJE . 10 mgFTLEFI B, T AR BER K, 15 St
VE ORI E 1.5 mL/h, 815 BF R 15 min, PCA
2mL. RJF, H—RPEXEEHITREDT, R
58 ZU I [ 80T 43 3P 43 ¥ (numerical rating scale,
NRS) >447], T HRKEIKIET S5 RIES ne BN
HPRE T
1.3 WEiEHR
130 AuAkJa FAE TRET. RIF6h, RG24 hFl
AR5 48 hfifi FHHLF IR AL (Von Frey) I i35 HirF
P K 7 0 o AL IR 3000 FA5 A iR P i o
AR ETR 4% 3 em ALK I BED) 11 b2k R 453 om
b e Tk RS Sk IE BE TR K, %
Wy, R B EEEPIER, BRIl R
I ZI R EE BRI AR 3k, BRI E] B 15 s,
S EHRE AR, RIS R sl 1 A FE AL
I 1
132 &t ol SR NRS PP E AR 48 hiXK
L. O~ 10450k 1 BT, s, R
PIRMRE ™, 043 = Jo¥d, 1043 = A LI N i
SRR B )50 o
133 HAedgir RSB E ARG 48 hiNET IS RIE
RRUEAE S SR JE AN RO &2 AEE DL
1.4 FIHEFHE

1 JH SPSS 24.0 B AF 73 B Bt o BRI
B b2z (ves) Ron, RHBRBEERF Z00
(one—way ANOVA) #E47 HeA, LSD kAT 4H B W5 7
HeAss ORI (%) FooR, SRA YRS, 4
W N HE 5 (8 FH Nemenyi K556 . P< 0.05 22 %A 5011

TR
#HR

3H B HE RIS N MHLHTERE L&

3B FE ARG 6. 24 F148 h i oy AL 5 (5
Wi, Z2RAEGIFEX (P<0.05), NAMLAR
J5 6. 24 F148 h B RTE AL B W& T C
4 (P<0.05), W2,

2.2 BABREVIORBEVMHRERELR

3B FE ARG 6. 24 F148 h ] 11 & FE AL IR 5 {E

2

2.1
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i, ZRAEGIIHE X (P<0.05), NHMLAAR
J& 6. 24 7148 h Y] 171 & AL AR (6 B s T C 4l
(P<0.05), LAARIG6. 24 F148 hiJ] 11 J& FEIHLHE
HIA RN S (P<0.05). W#E3,
2.3 3HEBERGNRSKFFARBRINERELLE
340 B AR5 30 min, 6 h #1124 h i) NRS X A5
48 h NEFIF e REUHFER LA, ZRAGITFEX
(P<0.05) . NHFMLAARSE 30 min, 6 hF124 h1
NRSHEH AR T C4l, ARJ548 h NEFIFKJE RBUNAE

wEHESFC4 (P<0.05). LAARE 30 min, 6hAl
24 h ) NRS A NAIAIK, ARJ5 48 h NEFZFKJE B
HFERMEENALD (P<0.05). L34,
24 3HBEREARKMEERILE

3 2 BB YR S B A R R R . C AR E
MRt 4 1] (16.7%) , N 244 AR J5 % 0 WX ok 3 4]
(13.6%), W% 14 (4.5%), LA ENKH: 3 4]
(12.5%) , 3 4B EH ARG BAEIK ik FRL 22 45 R R
KR, ZFWIGEITHEEX (P>0.05),

x2 SABEMBEANMNMHBHRELE (9, v+s)
Table 2 Comparison of mechanical pain threshold of medial forearm among the three groups (g, x+s)
2051 AT ARJF 6 h RG24 h RJ5 48 h
C#l(n=24) 102.29+15.56 79.67+22.43 84.33+17.76 90.46+14.82
N4l (n=22) 103.64+16.74 99.41+16.19° 102.05+14.947 104.45+16.06"
L#H(n=24) 97.75+15.32 96.50+17.44° 100.13+13.06" 99.67+13.97°
FAH 0.62 7.42 9.387 5.26
PAE 0.605 0.001 0.000 0.008
W15 CAlIE, 25 A it 2# = (P < 0.05)
*3 SHEBEVIOREVMERELE (g, x£s)
Table 3 Comparison of mechanical pain threshold around incision among the three groups (g, x+s)
2051 AT ARG 6h RJG 24 h ARJF48 h
C#H(n=24) 83.29+16.44 40.33+12.43 53.63+14.43 62.54+13.62
N4l (n=22) 87.45+17.23 59.82+12.05" 70.68+15.20" 76.27+14.52"
L4 (n=24) 84.25+15.31 81.67+12.64"2 85.25+13.53"2) 86.38+13.18"
Fi8 0.41 66.87 29.08 18.13
P 0.669 0.000 0.000 0.000

D5 CH I, ZRAEG 2 X (P<0.05);2) 5 N IR, ZHA G245 X (P<0.05)

x4 B3HBERBENRSEFHFAREMEFEELE (xxs)
Table 4 Comparison of postoperative NRS and sufentanil cumulative consumption among the three groups  (x +s)
NRS/%3
21 53] ﬁ%jﬁ@%ﬂ]\iﬁﬁﬁ/ug
AJi 30 min AJF6h RS 24 h AR5 48 h
CHl(n=24) 4.54+1.10 3.25+1.07 2.83+0.82 1.92+0.65 151.63+7.14
NZH(n=22) 3.55+1.63" 2.59+1.01" 2.27+0.77" 1.59+0.73 136.50+6.16"
L4 (n=24) 2.71+1.27V% 1.75+0.94"% 1.63+0.71"% 1.54+0.66 122.71+5.68"%
FAE 11.25 13.30 14.95 2.13 123.93
P 0.000 0.000 0.000 0.127 0.000

D5 CH L, ZRAGE X (P<0.05);2) 5 N IR, 2R 50H245 X (P<0.05)
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VATS Jili - GIER A e/ v i i 22 IR AR i L Bl
Rt A R U R ke R B R R M
WA AR TN s FAR Y O X3, oF a1 ez
BT R, Ak P B SN2 PR e 28 X 1Y
WU, RIS TR B A
SRR, ALY, HONMEBEA R,
RERH AN B Ak g, el v f5

T A T2 18 AR XSk ) AR A AL, %
ALY BB B 3222l TP RO S Bk S | 2 . ARPESY
WoR: NAIRILAIARIG 6. 24 148 h (1 FiE P HLAK
JABEW W T CAL, $&R . YA mMERAb B AR F
T R T RSB A E R . OTH AL AL
TRKRFESE B 5 p—B) 7 32 48 N-H BE-D- R A 2 iR 3%
N (N—methyl—D—aSpartate receptor, NMDAR) BYIETE
SAEAEA G, W m i R 222 R 8 2
s E E N, 4 &R A T NMDAR,  $4m
NMDAR TF P, A WF5E 8, A /N e sz
PRFEGUR, AT AT B G4 it 2 JE 76 P9 R B 20
SR AT 2 R s . BT AN HERTR A 2
YERT, ZEFHEN, & 0T GE L 5w o 4 A1 o 4 4t
p—BAT - 32 A R B 8l =Bl B 2 AR FiLBl OTH K
WAL

VATS A5 Y1 & Bl o 3= 8 0 3 o o
i 8 (nociception—induced hyperalgesia, NIH) 2 &
YL, FARAG . W5 A ISR R A 4 S A5
K2R AT BB sz A, 5 DY) U A MR o ik
W, IR — R A A B, SRR FEA
THEBERBIESEI LT, 75 B RERTF L,
B A DR SRR B T — 25 I, A SR
SEE ) JE AU B E S T, S5 R A 34
BEARIG 6. 24 F148 h U] 1 JE FIHUMR B (E e, 2
SAGIFEE L (P<0.05), NAMLAARGEYINH
FEIMLARE (A C AL, H LA S TN, AR5
PIFTFor MR R LA AR, HEN4URFCd, #
N FEFUT A AR S U) 1 JE Bl e O T, AN A e
A S IR 2 ] = BEu T H Al o3 B D PR el
ey . (OBRNE R 2 T — B3l L 4 il COX A~y 164
VU i R e Ak S i B W = 5 B, BB A RAA i =) 7 4%
JiE R, U R IRz i ik s @CoX-15

COX-2 HJfFAE TH R, WHAENHER A EREE
YER, RI51EW RIBGERE St & RGN “fiE
PERRZE AT IR BBt AR, COX-1Th M
U108 s R AR 5 St AU S R oG,
3 A P S COX=1 iR, REfSHaE = U] F R R R
AIAILBROR MR, R AR SR s COX-2 FEAF/E T
RAEFPOL, I PTFESRAE 5552 TS, Rk et
GEAE S )X BRI A B N, DTN e 4 27 g
PIR ERE PR 2 T = R AR M Y COX A7)
AR 3 A2 M Ty T EAG W 4 3 L ;- NG
PR T — W5 A A M%) 190 B 9 il LRI AS ), (LK
P P ER R I T N A e R W] R, T
AT HB TR VATS A5 2 i e

ARG, RIG48 h &4 R E A NRS i, 2
SIGEE S, LTSI S U B (E 1 A
—3, AR . O B0 S 5 %Gz
5 RGP A Y, AR T NRS {7 #
BT 4T @SBRI BT BE S N E AR E K
A, JHH TR (Von Frey) 21422 % WL & 9%
A BIAE, 5 NRS 32 ITA A0 74 8 B85 22 ] 1) AH DG 1
B,

ZE LA, EEER T = B A A A ME AL B
AR VATS AR J5 &AL ) 2k e i, AR e
A, R TR

2 £ X W

RELDE, FRE, A IR/ Nt 98 e L B e i 2 T
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