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Comparison of postoperative analgesic efficacy between patient-
controlled intravenous analgesia and liposomal bupivacaine
incisional local infiltration anesthesia in elderly patients
undergoing lumbar surgery

WU Liangbo', ZHANG Jieqiang', FU Changfeng®, WANG Hushan'
(1. Department of Anesthesiology, First Hospital, Jilin University, Changchun 130021, China;
2. Department of Spine Surgery, First Hospital, Jilin University, Changchun 130021, China)

ABSTRACT Objective: To compare the analgesic effects of sufentanil patient-controlled intravenous
analgesia (PCIA) and liposomal bupivacaine incision local infiltration anesthesia (LLTA) in the elderly
patients undergoing single- or double-segment posterior lumbar surgery, and to provide the basis for
selecting postoperative analgesia methods in the elderly patients undergoing lumbar surgery. Methods: A
total of 124 elderly patients in our hospital scheduled for elective single-or double-segment posterior lumbar
surgery under general anesthesia were selected and divided into sufentanil PCTA group (PCIA group) and
liposomal bupivacaine incision LIA group (LIA group) in a 1:1 ratio, with 62 patients in each group. After
excluding those who withdrew from the trial midway, 58 patients were finally included in PCIA group
and 60 in LTA group. Thirty minutes before the end of surgery, the patients in PCIA group were treated
with a analgesia pump regimen of sufentanil 1. 5 pg-kg ' combined with dexmedetomidine 1.5 pg-kg '. At
the end of surgery, the patients in LIA group received multi-point bilateral injections along the surgical
incision by a spine surgeon using liposomal bupivacaine 266 mg (diluted in 40 mL of saline). The resting
visual analog scale (VAS) pain scores (non-inferiority margin =10 mm) at 30 min, 6 h, 24 h, 48 h, and
72 h postoperatively, the incidences of postoperative adverse reactions (such as nausea and vomiting,
respiratory depression, pruritus, constipation, dizziness and drowsiness) , the number of postoperative
rescue analgesia interventions, anesthesia satisfaction scores at 48 and 72 h postoperatively, postoperative
hospital stay, and wound healing status at discharge were recorded. Results: From 30 min to 48 h
postoperatively, the resting VAS pain scores of the patients in LLIA group were higher than those in PCIA
group (P<C0.001), while the resting VAS pain scores at 72 h postoperatively in LTA group were lower
than those in PCIA group (P<C0.001). At 30 min, 24 h, and 48 h postoperatively, non-inferiority was
established, indicating that the analgesic effect of liposomal bupivacaine incision LIA was not inferior to that
of sufentanil PCIA. At 6 h postoperatively, non-inferiority was not established. At 72 h postoperatively,
the analgesic effect of liposomal bupivacaine incision LIA was superior to that of sufentanil PCIA (P<C
0.001). Compared with PCIA group, the incidence of postoperative nausea and vomiting of the patients in
LIA group was decreased (P<C0.05). There were no significant differences in the incidences of
postoperative dizziness and drowsiness, constipation, respiratory depression, and pruritus between two
groups (P=>>0.05). Compared with PCIA group, the postoperative hospital stay of the patients in LIA
group was shortened (P<C0.001). There were no significant differences in the number of postoperative
rescue analgesia interventions or wound healing grade between two groups (P>>0.05). The anesthesia
satisfaction scores of the patients in LIA group at 48 and 72 h postoperatively were higher than those in
PCIA group (P<C0.05). Conclusion: In the elderly patients undergoing single-or double-segment lumbar
surgery, the analgesic effect of liposomal bupivacaine incision LLIA is not inferior to that of sufentanil PCIA ,
with a lower incidence of postoperative adverse reactions and higher postoperative analgesia satisfaction

Scores.
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0=10 mm, R H T 28R a=0.025 (A
B, WIEE (1—p) =0.8, 24EAF A I
k=1, {fi FJ PASS 15. 0 8 kgt 4715, 15 %4
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2190 8 DA o BRI R T RO N R K
5. LIAZH 16 8 2 P A Be b ik iR ik
L) 3 AR S B U7 B rh e e e 5 R il o B B
WEEHRG . A PCIA A A 584, LIA 20494
A 60 M, 118 3 . 240 A kA . AR
BMI, ASA 4. FARMHMW Y B ghat . FARM
Ko FARER . RATIFLAE (B, BRI . 2
(L FAR AR PO 45 ) B W sk R s AR — R
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W1,
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Tab.1 General data of patients in two groups

Group i Gender [ (5/%)] - - BMI ASA classification [ (5/%)]
Male Female (x+s, year) (x5, kgem ?) Il m
PCIA 58 33(56.9) 25(43.1) 66.6+3.5 23.0+2.2 43(74.1) 15(25.9)
LIA 60 32(53.3) 28(46.7) 65.8+3.7 22.6+2.6 47(78.3) 13(21.7)
t/y 0.151 0.105 0.384 0.287
P 0.697 0.746 0.537 0.592
Group i Number of surgical segments [z (/% )] Durition of surgery Type of surgery [n (y/ %)]
Single Double (x=+s, #/min) PLF PLDF TLIF

PCIA 58 23(39.7) 35(60.3) 180.8+35.2 17(29.3) 18(31.0) 23(39.7)
LIA 60 27(45.0) 33(55.0) 178.1+41.2 21(35.0) 19(31.7) 20(33.3)
'y 0.345 1.209 0.624
P 0.557 0.274 0.732

. Hypertension [z (3/%)] Diabetic [1 (5/ %)] Preoperative anemia [ (5/%)]
croup ! Yes No Yes No Yes No
PCIA 58 41(70.7) 17(29.3) 16(27.6) 42(72.4) 4(6.9) 54(93.1)
LIA 60 43(71.7) 17(28.3) 12(20.0) 48(80.0) 3(5.0) 57(95.0)
b 0.014 0.938 —
P 0.907 0.333 0.715

. Preoperative hypoproteinemia [n (y/%)] Smoking [n (y/%)] Drinking [ (y/ %)]
Group ! Yes No Yes No Yes No
PCIA 58 3(5.2) 55(94.8) 28(48.3) 30(51.7) 9(15.5) 49(84.5)
LIA 60 2(3.3) 58(96.7) 30(50.0) 30(50.0) 12(20.0) 48(80.0)
X — 0.035 0.405
P 0.677 0.851 0.524

fusion.

”:No data. PLF: Posterior lumber fusion; PLDF : Posterior lumber decompression and fusion; TLIF:

Transforaminal lumbar interbody
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2.2 2MEBHHBVASEREFES AR5 30 min~

48h, LIAHBHEHE VASEIRIES S T PCIAA
(P<<0.001), 1M LIAHBEELEARE 72 hifft & VAS

PIRIEME T PCIA 41 (P<<0.001), W 2.
Xt 2 2H B 8 VAS BRI 4> 4T AE 45 &k
PR, WLIE 1, ZEARJT 30 min, 24 h#148h, 241
BEM L VAS KT 0 ¥ 22 5405k 1.5
(95%CI=0.7~2.2, P<<0.001). 6.5 (95%CI=
5.7~7.3, P<C0.001) Ml 3.8 (95%CI=2.8~
4.7, P<<0.001), 95% CI&y PRI Tk 4 & A

510 mm, AEH RS, F ARG R AR B R )
FLIA B SR RCR A 95 T 87 55 KJE PCIA . SR 7E
ARJG 6 h, LIAZ &M E VAS KI5 H
(34.44+1.8) 4y, PCIAHLH N (23.9£1.8) 47,
2B ER R 10.5 (95%CIl=9.8~11.2, P>
0.05), ELBEART . RIFT72h, 2HEHEFH
HVASW 825 —1.5 (95%Cl=—2.3~
—0.7, P<<0.001), FWIAGLLRBEIERAD O LIA
FY BRI ORI T 87 75 K JE PCIA

F2 2HBETHE VASKH IS

Tab.2 Resting VAS pain scores of patients in two groups (r=Es)
Resting VAS pain score

Group n

T, T, T, T, T,
PCIA 58 22.942.0 23.9+1.8 25.5%2.0 28.4+3.1 26.5+2.5
LIA 60 24.4+2.0 34.4+1.8 31.2+2.3 32.3£2.0 25.0+1.8
t 0.129 0.007 0.768 11.184 8.548
P <20.001 <20.001 <20.001 <20.001 <20.001

T,:30 min after operation; T,:6 h after operation; T,: 24 h after operation; T,:48 h after operation; T,: 72 h after operation.

LIA non-inferior Noninferiority delta LIA inferior
. ]
BIESsupcnion n — l 30 min: 1.5(0.7—2.2)
' :
| ‘e~ 6h: 10.5(9.8—11.2)
n —— l 24h:  6.5(5.7—7.3)
' —— ' 48h:  3.8(2.8—4.7)
—— l ' 72h —1.5(—23— —0.7)
e S R
(LIA-PCIA)

Bl 24 8EFHE VASKETELSHERZE

Fig.1 Non-inferiority schematic diagram of resting VAS pain scores of patients in two groups
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HUBRBIL R 22 S LG8 X (P>0.05). 5
PCIAZ b#, LIAZBHE ARG AR S (P<

0.001), W#4.
2.5 2HBEREASFRT2hARBRBEREES 24
HOH R 72 bR O R4 2 T RS 48 h,

LIA 48 AR5 48 1 72 h (% BRI 5 & B TE 4 39

T PCIA % (P<<0.05), W% 5.
3 it i
IR 2N T AR 5 KB IRIE . AMRFF
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Tab.3 Postoperative adverse reactions of patients in two groups [n(n/%)]
Group n Nausea and vomiting Dizziness and drowsness Constipation Respiratory depression Pruritus
PCIA 58 10 (17.24) 8(13.79) 2(3.45) 1(1.72) 1(1.72)
LIA 60 3(5.00) 2(3.33) 0(0.00) 0(0.00) 0(0.00)
b 4.508 2.921 — — —
P 0.034 0.087 0.239 0.492 0.492
“—":No data.

F4 2HBEARBYOBEFR B ARAFN ORI H

Tab.4 Postoperative incision healing grades, hospital stay and rescue anlgesia counts of patients in two groups

Incision healing grade (Grade A/Grade B)

Postoperative hospital stay(¢/d) Rescue analgesia counts

Group n [ g/ %)] [M (P25, P75)] [M (P25, P75)]
PCIA 58 57(98.28)/1(1.72) 5(4,5) 1(1,2)
LIA 60 58 (96.67)/2 (3.33) 4(4,5) 1(1,2)
X'z 0 —3.561 —0.758
P 1.000 <0.001 0.448

5 2HBEARIT 48 72 h BRERWE B VP4
Tab.5 Anesthesia satisfaction scores of patients in two

groups at 48 and 72 h after operation (z+5)

Anesthesia satisfaction score

Group n

48 h after operation 72 h after operation
PCIA 58 8.29+0.23 8.64+£0.25
LIA 60 8.58£0.17 8.91+£0.18
t 3.991 5.379
P 0.048 0.022

H AR G IR A BB B R . BT ARG K
PR B R TR 8, Eam R
R I LA T RS i e 2 55 A K i ) I R
DRV o A7 2500 P A 300 92 0 5 3 2 A 52 1 B b ol 3
BEARJG AT, 48 E B R, JF RS PRk
I Y & AR

Meta s M 7 S5 R - A7 SEFEIK 1 Ry 4l B
S0 R K5 R G M T PCIA /] W i 2 i 1
AR, AR R T RAE RN, W8 AR S AR A
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