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Effect of multilevel thoracic paravertebral block with ropivacaine alone or with adjuvants on
postoperative analgesia in patients undergoing video-assisted thoracoscopic surgery
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Abstract Objective To evaluate the effects of multilevel thoracic paravertebral block (TPVB) using ropivacaine alone or in combina-
tion with different adjuvants on postoperative analgesia in patients undergoing video-assisted thoracoscopic surgery (VATS) under general
anesthesia. Methods A total of 120 patients scheduled for elective VATS were randomly assigned to four groups (n = 30) : group C
(general anesthesia alone), group T1 (general anesthesia + multilevel TPVB with ropivacaine), group T2 (general anesthesia + multilevel
TPVB with ropivacaine and dexmedetomidine),and group T3 (general anesthesia + multilevel TPVB with ropivacaine and dexametha-
sone). Intraoperative and postoperative analgesic parameters , Bruggemann Comfort Scale (BCS) scores , and adverse events were recorded.
Results  Compared with group C, groups T1,T2,and T3 demonstrated significantly better postoperative analgesic parameters and
higher BCS scores (P < 0.05). Groups T2 and T3 also showed advantages over group C in movement visual analog scale (VAS) scores,
BCS scores, and incidence of adverse events (P < 0.05). Groups T2 and T3 exhibited lower VAS scores and higher BCS scores at multiple
time points compared with group T1 (P < 0.05). Furthermore, group T2 showed a significantly lower movement VAS score on postoperative
day 2 than group T3 (P < 0.05). Conclusion Multilevel TPVB combined with general anesthesia significantly enhanced postoperative
analgesia after VATS. The addition of adjuvants to ropivacaine further improved analgesic efficacy compared with ropivacaine alone , with
dexmedetomidine providing superior control of dynamic pain.

Keywords video-assisted thoracoscopic surgery; thoracic paravertebral block; ropivacaine; dexmedetomidine; dexamethasone; post-

operative analgesia
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(18 JRR T 2 DR A © 25 5 R T U 00 10 DR T8 I T L R e
St TR BRI R AR R AN R 4
T 0L o 0 ABRHE: ASATT~TI 445 4F 3 18~65% 5 (K &
FEEC (body mass index, BMI) 18.5~28.0 kg/mz;ﬁﬁﬁﬁi
AT AT BS A AR T 1 JC 245 Wi i sk 5
A o HEBR bR UE : TP TT I TR P O R R
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N7 2 A4 B 7)), DTS TR & 27 4 30U B
BN o WP 2505 - WA (tidal volume, TV)
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JE#0.1 mg/ (kg h) AT (£ 741t 5 H20060869,
VL 3 5 24 IRy A RS 7)), R R A19%~2%&
Sk (P24 5 H20213735, b I 18 5 I 25 BR /A
F ), 25 I EE BU 8 %X (bispectral index, BIS) {H T
40~60 , AR HENE HE A5 36 BRI J5 VK &2 % (postanesthesia
care unit, PACU) & 75, Jf i Bk B 5 0/ R k1 7
HE A E KR (patient controlled intravenous
analgesia, PCIA) .

A5 B - 44 4R 48 —PCIATL )5 2 R J48
h, Bt 7 AT 25 R e 2 ne/kg (=5 H20054171,
HE N5 A BR 5T 2 7)) +55 2 94 A MEVE ST
0.6 mg/kg (A P24 5 H20213459, 47 711 245\1 4 AT
INEIRDATBRA 7)) +ERFRFTHE 7B 10 mg (A 7741t
5 H20052664 , i B A 250 ey A PR F) +0.9%
FALENA W 2200 mL, 75 S5 ES mL/h, FLRGR 4
mL, BER A 15 min,

SP, spinous process; TP, transverse process; PVS , paravertebral space ; PL, pleura; LA ,local anesthetic. The arrow shows the route of needle insertion.
E1 HEEZEEEE TE&
Fig.1 Ultrasound image of the paravertebral space
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R HKruskal-Wallis H A4S 56 o T80 RHH K (%) &
N, ALE] EE AR x R 3k Fisher B UI A% 2 8
65 563 5 Bonferroni 1 1F 2% 18 4% 5 #5321 A A% 1IEP <
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Tab.1 Comparison of patients’ clinical data
s L . . Wedge resection/
) ASA classifica- ) 5y Operative time  The surgical side .
Group n Male/female tion T/ Age (year) BMI (kg/m*) (min) (lefi / right) segmentectomy/
lobectomy
C 29 11/18 14/15 57.0(47.0-60.5) 22.0+2.6 169.6 + 86.5 14/15 9/10/10
Tl 30 14/16 13/17 54.0(48.5-62.3) 23.1+1.8 1745 +52.4 14/16 10/11/9
T2 30 11/19 15/15 59.0(49.8-63.0) 22.7+2.0 172.0 +59.8 17/13 12/9/9
T3 28 13/15 12/16 56.5 (48.5-60.0) 229+28 169.1 + 66.8 15/13 10/10/8
F/HIx* 1.04 0.45 0.92 1.39 0.16 0.77 29.69
P 0.791 0.930 0.822 0.308 0.882 0.857 0.328

ASA , American Society of Anesthesiologists; BMI, body mass index.

2.2 AR R 225 & LA PACUIE IR FY) A6
PR

SCHAM L, T2 AR Fh &7 5K e F &b, HiAth
3ZHPACUE IR () 50/ (P < 0.05) . iLER2,

F2 HFEARE. HEFKXRAZURPACUEBINERBIIGIZ LR

Tab.2 Comparison of the dosage of sufentanil and remifentanil and the number of cases of supplemental analgesia in the PACU

Group n Sufentanil (ug) Remifentanil (mg) Number of patients requiring supplemental analgesia in PACU [n (%) ]
C 29 30.0(25.0-40.0) 2.0(1.2-2.7) 13(44.8)

T1 30 30.0(20.0-35.0) 2.0(1.4-2.4) 4(13.3)"

T2 30 25.0(20.0-30.0) " 1.8(1.3-2.2) 2(6.71)"

T3 28 30.0(25.0-30.0) 2.0(1.4-2.6) 3(10.7)"

H/ X’ 9.87 0.13 17.50

P 0.020 0.986 <0.001

1) compared with group C,P < 0.05 after adjustment.

2.3 ARJ AR AR G BV ASIT o FLA
SCH A e, T1.T2 T34 POD1# B VAS, T2 . T3

ZHPOD17 81 X POD3{E s VASTE 4, DL KX T24HPOD2

1% 2 5 POD3H EVASTT- 3 ¥ B AIL (3P < 0.05) . 5

TIZHAH L, T22HPOD2{E 3 L POD 3 B VASTF43, LA
KT2 T3 POD3E 5VASPE 23 B AR (P < 0.05) . T2
ZHPOD2TG B VASIEAMIL T T34 (P < 0.05) L33,
24 ARJIGAFEEIBCSPESr L

®3 AREHE1. 2. SRFBERFBEHNHVASES LB
Tab.3 Comparison of VAS scores at rest and activity on postoperative days 1, 2, and 3

C VAS score at rest VAS score on movement BCS score

o PODI POD2 POD3 PODI POD2 POD3 PODI POD2 POD3

C 29 40030-45)  30(20-30)  20(10-30) 5.0(4.0-6.0) 40(3.0-5.0) 3.0(2.0-4.0) 00(00-10)  1.0(1.0-2.0) 1.0(1.0-2.0)

Tl 30 3000-40)"  25(20-30)  20(1.0-20) 40(3.7-5.0) 40(3.0-5.0) 30(3.0-4.0) 10(10-20" 20(1.0-20) 20(1.8-3.0)

i) 30030020307 20020-30) 100102007 40030-50)" 302030077 20(10-200" 100102007 20(20-30)" 40(3.0-40)"

13 283020307 25(20-30)  15(1.0-20) 50(40-50)"  35(3.0-40) 2002030 10010200 2002030 40(23-40)"
1706 5.88 20.16 18.73 31.88 499 2992 3476 55.80

P 0.001 0.118 <0.001 <0.001 <0.001 <0001 <0.001 <0.001 <0.001

1) compared with group C,P < 0.05 after adjustment;2) compared with group T1,P < 0.05 after adjustment;3) compared with group T3,P < 0.05 after

adjustment.
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SCAM L, T1.T2 T34 POD 1 BCSTF4) LA
T2 . T32HPOD2 5% POD3 [ BCSPES 41 T (FIP < 0.05);
STI4 A [, T2 T32HPOD2 K POD3HIBCSIE 43 IR T
B (P<0.05) L3,
2.5 ARJG AR A I PCIA BB U BRI b R B
AR

HCA e, HAh3 B E AR J53 128148 h PCIA
ST B > T241 B R J5 6 h PCIA B4
AR (P<0.05) o W5R4.

2.6 ARJGARRN K

SCLAAN L, T2 T3 i B iz 2 R

K (P<0.05) LS.

F4 RE&EBESPCIARTHRERE IR IE EREGIE
Tab.4 Comparison of the cumulative number of PCIA presses and the number of supplemental analgesia cases at each postoperative

time point
Cumulative number of PCIA presses Supplemental

Group n analgesia

3 h after surgery 6 h after surgery 12 h after surgery 24 h after surgery 48 h after surgery [(n(%) ]
C 29 1.0(1.0-1.5) 2.0(1.5-3.0) 3.0(2.5-4.0) 4.0(3.0-5.0) 5.0(4.0-5.5) 7.0(24.1)
T1 30 0.0(0.0-1.0)" 2.0(1.0-3.0) 3.0(1.8-3.0)" 3.0(2.0-4.3) 3.0(2.8-5.0)" 4.0(13.3)
T2 30 0.0(0.0-1.0)" 1.5(1.0-2.0)" 2.0(2.0-3.0)" 3.0(2.0-4.0) 3.5(2.8-4.0)" 3.0(10.0)
T3 28 0.0(0.0-1.0) "V 2.0(1.0-2.0) 2.0(2.0-3.0)" 3.0(3.0-4.0) 3.0(3.0-4.0)" 3.0(10.7)
H/x ? 24.84 10.13 14.00 5.21 13.74 2.70
P <0.001 0.018 0.003 0.157 0.003 0.389

1) compared with group C,P < 0.05 after adjustment.

K5 BHERBARREE [n (%) ]
Tab.5 Postoperative adverse reactions in each group [n (%) ]

Group n Nausea and vomiting Abdominal distension
C 29 16.0(55.2) 13.0(44.8)
T1 30 10.0(33.3) 8.0(26.7)
T2 30 5.0(16.7)" 40(133)"
T3 28 3.0(10.7)" 2.0(7.1)"
X’ 16.52 13.44
P 0.001 0.004

1) compared with group C, P < 0.05 after adjustment.
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