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Analgesic efficacy of ultrasound guided thoracic paravertebral
block in patients undergoing open pancreaticoduodenectomy

WEI Lai, CHEN Wenyan, DAI Ya, KONG Gaoyin, LIU Jitong, HUANG Xiaoling, LIU Yongping

(Department of Anesthesiology, Hunan Provincial People’s Hospital/the First Affiliated Hospital, Hunan Normal University, Changsha 410005,
China)

Abstract Objective: To investigate the analgesic efficacy of ultrasound guided thoracic paravertebral block during open
pancreaticoduodenectomy (PD).
Methods: Forty three patients scheduled for an elective open PD were randomly designated to control group

(21 cases) and observation group (22 cases). Patients in control group underwent general anesthesia alone, and
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those in observation group underwent ultrasound guided paravertrbral block through injection of 10 mL of 0.4%
ropivacaine each at right T , and T, interspaces 20 min before general anesthesia induction. Patient controlled
intravenous analgesia (PCIA) was used in all patients after operation. Several variables were recorded, including
the mean artery pressure (MAP) and heart rate (HR) at the times of just after entering the operation room, before
skin incision, 5 min after skin incision and shortly before the end of operation, the amount of intraoperative
sulfentanil consumption, PCIA compress frequency within 48 h after operation, the visual analogue score (VAS)
both during resting state and 90° body turning over at 2, 16, 24 and 48 h after operation, and the occurrence of
adverse reactions.

Results: There were no differences in baseline data between the two groups of patients (all P>0.05). In
observation group compared with control group, the average MAP (83 mmHg vs. 95 mmHg) and HR
(77 beats/min vs. 87 beats/min) at 5 min after skin incision were significantly decreased (both P<0.0S), but
showed no significant difference at the other 3 time points (all P>0.0S), the average VAS scores at resting state
and 90° body turning over were significantly reduced at 2, 16 and 24 h after operation (all P<0.0S), but showed no
significant differences at 48 h after operation (both P>0.0S5), and the average amount of intraoperative sulfentanil
consumption (0.9 pg/kg vs. 1.5 pg/kg) and PCIA requirements (13.1 times vs. 27.6 times) were significantly
decreased (both P<0.05). No significant differences were noted in the adverse reactions such as postoperative
nausea, vomiting, sweating, dizziness, itching and delirium between the two groups (all P>0.0S5), and no
respiratory depression occurred in either group.

Conclusion: Ultrasound guided thoracic paravertebral block provides a remarkable pain relief effect for patients
during and after open PD.

Pancreaticoduodenectomy; Analgesia; Nerve Block
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i, JERE AR BRI 0.4% 2 WRR A 10 mL.
20 minfi, it ﬁﬂf&mmm¥ﬁ FA] By BHL v
RO . BRI e IS, AT BRI, 75 M4y
D RG] . PR S ﬁﬁm$%a#%%%r
(PCIA) , TTHN2 ng/kghf o5 REH BEZ100 mL,
a2 mL/h, BURFE0.S mL, BiEAfE 15 min,
ARJG A4 T H ALK R
1.3 WMEIEHR

(D iEsEAZEF#G . VR, V&S min,
TR R A TS kE (MAP) MHR, id3%
AR &P FRKEHE; 2 id#ARF2, 16, 24, 48 h
()2 FA190° BB B 1 e LI 4> (VAS, 047

NTCI, 100 EME LA Z Z I RIZUEER ) 5 (3) il
SRS 48 hif SR R I, RIFEBFH GO K
moT . RRE L R B PPIRIH AR
NI B R

1.4 FitFahE

KHISPSS 19.04 ik R AT g it b . Hiep
T ERR IR « RifE2E (x+s) FoR, 4l
BRHGEY, TR RERA x K%, P<0.05 k2
SAEGIEE L.

2 & R

21 MARERIABILE

POREAR IV 234 TR R oI IO N N
B OASA YL RATVASSILLLBIE L 2 7 LS
Pl L (HP>0.05) (F£1)
2.2 MAREBIRKHEMEXIERILE

YIEZ J55 minWLE<ZH MAPFIHR B G A% T % B8 41
(%P<0.05) , AZEVHE . YIE AT T AR5 AT
3BT S g2 22 % (B¥P>0.05) (%£2) .
RJG2. 16, 24 hif WA H L HF90° FHEVAS
WA BB AR T X R4l (3%P<0.05) ; 48 hiEf M
HAVASTEAF#E (P>0.05) , B 5 —rh BE gk
M, AN RE ARE (£3) . RPEFIFRE
i ARJGEPCTATE R UCHOULEE 24 B B AKX B 4
(#P<0.05) (F4) .

O MR o F B FAEPH
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Table 1 Comparison of the baseline data in two groups

TRk XA (n=21) ML (n=22) P
PES [0 (%) |

5 12 (57.1) 12 (545)

4 0 (429) 10 (455) 00
IEHE (%, x+s) 564+124  525+112  >0.05
W (kg, *+s)  572+144  553%136  >0.05
ASA 3% [n (%) ]

II 13 (61.9) 14 (63.6)

111 8 (38.1) 8 (36.4) >0.05
AHiT VAS 0.7+0.5 0.8 +0.4

*®2 FWABEFEARL MAP I HR LR (x+5)
Table 2 Comparison of MAP and HR between the two groups

(xts)
MAP ( mmHg ) HR (X /min )
Fisf ] XHRZH MR PO LA (1 =2 E |
(n=21) (n=22) (n=21) (n=22)
ANZE G 84+ 19 86 +21 74x14  72x15
I 7619 78 +20 7617 7313
VI )G 5min 95+26  83+24" 8715  77+19"

FARGE AT 73 £ 16 76 + 25 73 £ 18 77 +23

T 1) XA, P<0.05
Note: 1) P<0.0S vs. control group

*3 MABEAREAERERANERET VASITES x£5)
Table 3 Comparison of VAS at different time points and states
between the two groups (x+s)

Eeqiaid] 0B

s} [i] XEHRZH RERYL XTREZH R

(n=21) (n=22) (n=21) (n=22)

AFE2h 44+14 3.1+09" 5816 45+1.7"

AJ5 16 h 38+1.1 29+09" 53+12 4.1=+1.1"

AJF 24 h 3708 26+0.7" 51+10 4.0+1.0"

ARJ5 48 h 30+0.8 2608 4509 39x07
e 1) SRR L, P<0.05

Note: 1) P<0.0S vs. control group

R4 MABERPHFZKBAE. RFPCAZRERY
(xxs)
Table 4 Comparison of sulfentanil consumption amount and

PCIA requirements between the two groups (x+s)

g5 EZAS NZHEE Ry V NEE IR €S
- (perke) (&)

IR 21 1.5£0.5 27.6+6.4
WERA] 22 0.9+0.3" 13.1 £5.9"

T 1) SXHRAEH, P<0.05
Note: 1) P<0.0S vs. control group
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18 % 55 N RRORE Y e e R 5 R IR A B 22 S 1 TR B

R (¥P>0.05) , W2 35K K Ak I I 400 )
(%%5)0

®5 FMHABEREFARRMAILEE [0 (%) ]

Table 5 Comparison of adverse effects after operation between the two groups [n (%)]

5 n oy MK T 2 TP % IR 4 i
XAl 21 8 (38.1) 7(333) 3(143) 5(238) 3(143) 5(238) 0 (0.0)
WA 22 5(227) 5(227) 1(45) 3 (13.6) 2 (9.1) 2 (9.1) 0 (0.0)

6 B M 55 ] B 2 57 F ME AR 55 19 — A~ T AR
PIRLIE B, R S e . RE 2 MRS . MEAA
HE T] FL FHHE ] 285 S0 61 B, 10 40 5 i ) B2 A 3
N SHEE A, AR M BMAEE L. K
128 38 7 M AS e i o 7E— AN B T R R
2y, el EARETEN BT UL B, 5
JEE A BEL iy AR LG, A AR R0 BEL S B RO, PRI X
I Wi AT 30 4 e /N A G i A 55 BHL T O T R
MAEEZER, e T BMIES 3.0 cm, I
HRR R fil R oS, VAR Ty, SR T R 2R )
G N IR SN L NS 7 s | S R 1 I €
— 5 1Y BEL O R RN I B RE I K AR AR 9 R
FH R 5] 555 RO A P TE AR EOR e R
120 BT P EORS B MR B, U AR
RMPRES , R K2 S T I R A LA E
AL UL 28 0K i B ) S HERS BT T B M R S i A
o MAREATHMETHRE. B THAHE
. AW E. R E R E M, 5
N R T, B S D e N R e AfE TRl AL . TE
BMEOEPH P . BEARSE . — S a) WL 2 AT B g
A AT R B, MaMESERA N2y )R, 24
Yy BB A AR R, AR R 2 S
SRR E ) 2 BeBH o X 5 Kasimahanti % PI7E
FL 55 VI AR X Bl 5 o5 R o5 M 52 BE iy A AUF 98 508 —
o HESFRRSLE T 0 BUR SO TR 4, (AA
T 5 Sz BILAE 55 BHL ¥ 25 By S it (H B 78 R s e i !,
DAL I AR BT 90 2R FH B0 R R A 55 LS &2 45 PCTA 1 B
AR

H i A 25 B s 7E i B - R 22 B =L i
I BV 8 43 I 8 GIE S0 AR, e R R
8 E T A v M 22 B S5 A B A BEL A TR AE A R, T
JERE R AEREAL (R, W . i

© WA )T i [ & F I F 2P H

JE . WA N OT R RE ) o A 55 BH VA HE EB
FAR B R # AR BN, RN . £
52 113 W B B U7 T B ( TAPB ) g BEAE 5%
BH A ¥ BE % @A 2 W H T LR F A, HESHEE
WALV ASTE 23 FER LRGE IR 25 R R B, i
HHUR TR ARG K i SR I, SchreiberZ: !
TE FF G o B0 B AR e X6 B R I 471 BEL ¥ R0 0L AN A 55
EL 487 %) 200 00 2R, P JE b 4 S D S A BR
EI-Boghdadly 25" " X Ak 52 BEL s 76 i 38 F AR 14 137
BT 2RI, A 200 BEHLXT BRI IR I3 1 1 04441
BE, RIS SHALERMIL, KWiIFoS
BT 24 0 T RE A A Bk, HL G T 7R 40 TE B UE B
L B 5 A1 BH a7 =i b A0 R M2 BEL AR R IR, W
B S B G ORIE B X — . B G U
TN Ry A JIUHE b B R O 5 A 522 () B B T, T A
G 7S TE M BEHE 55 (0] R RE 25 I, 25 W) RE A I
BoME 5 bRy, e M B AR A AR

POARW KA. 245, M. B M5 H
SENERY, WRMHRN L, BAEE KT, e
A, DGR AN, PR Al 4 By RR SR TR O A KR
et P B 24 B O A0 A I R R o T KR B
G FHARGEEK . HhiEshig . Bomet, 0
Wi 0 1) 25 O Y B A AR 1 B A A
P HF AR 5 25 B Ak g P B g0, o i 3 1)
RERAE R EEA — I, B B 04 Bl
], BT LA o 5 &2 A B SR AR B o7 B R AT B R
Ja /b IR R 2

FFEPDA AR J5 s 2007 2l Loy
PITUH . N AR, PDRMVIOKK, 2
R gl E L, BrACE A BT, FE
BT TET, V1 o 1 P T 527 38 SR 28 1 Rl 22 8% 4
20 XU ST, A S 2 Sl i B SF- TV ks #) A
WET, 2L, B, 1 - 1 FE P 3 5 i 28 SO AT g
BB o AW FEHE DS BHIGE F5 20 mindy 4K T 1

http://pw.amegroups.com



1178 P EERE

SRR &

526 &

7!

REILENT, & T,,. L,, WILAER KL Zf#PD
AR R RN AR N U A 2% BEL TS BV R A 5 SRR
e, R DB R A AR . AR R
B, M B M 2% BH i RE 48 B B 42 & R R FTR 524 h
R RBCR, B R i s AE R, B 5 S
TG RIA S R IE M & A . 24 WS, BEE
M 527 B SR BT IR, PRALZE IR I s T35,
U B 2 I AR 1 R R R, AN R ) B G
RS =SVl ~3: -3 o NS N S VA O - B E AR ol ]
A, HERLHEIFE S, TRES A R /D
PR 55 BEL T [ A7 BR A5G

T g A AR ) B A R R T T 45 E e TR
BAS T R a4, EPDAR 5 [ RE A
KT AR e 2 2 P AT b AT T R
MR Z, B T —se 402N Tt e 2 8
W E L) — R i R B . R S R AR
AL Al R AR A 0 B AR, XS U T A R
R A AMRHR R, H R A A — S n) G 2
I AE S SRR AR e . R A ER L ST
W7, B SEBAL. P BN I AR BE R
P[RR M2 e R R, RS H R R
715 B I A/ AR i A ARG O ML 5 9 AR T 5 - 2 E B9
KA AR T i A 52 R ik R R
TR B8R R R 2 32 A R S A B L ] X 3R
BRI B R FAE B AR —REAT 2 A R, Bk T
B JE B, B AN R AT BE R B O R &
PR ifE o ASHIE 5T 38 75 B ROHE 5% BEL VS 45 5 # Dk B0 AT
AL RAF AR PR G BB RCE, ATE NI EPDAR
BUR T RMEREZ —, HERARE AR KN AL
) AT AT PR S A B 0 R AR S A K BH i 5 (]
et — 5T

S % 3Lk

(1] X053, Ak, BRI, A5 65 S BRI TR 28 B B B
AR R[], I R BREE 4243, 2016, 32(11):1135-1136.
Liu Y, Yu X, Wang SG, et al. Application of ultrasound-guided
Paravertebral Block in Percutaneous nephrolithotomy[J]. Journal of
Clinical Anesthesiology, 2016, 32(11):1135-1136.

[2] Cheng GS, Ilfeld BM. A review of postoperative analgesia for
breast cancer surgery[J]. Pain Manag, 2016, 6(6):603-618.

[3] Mg, VFHE, TRAE. R 515 T RS BRI RO R (1], b e
AR R, 2016, 16(4):359-361. doi:10.3969/j.issn.1009-6604.

© WA )T i [ & F I F 2P H

2016.04.019.
Tian Y, Xu T, Xu M. Progress on Ultrasound-guided Thoracic
Paravertebral Block[J]. Chinese Journal of Minimally Invasive
Surgery, 2016, 16(4):359-361. do0i:10.3969/j.issn.1009-6604.
2016.04.019.

[4] Amlong C, Guy M, Schroeder KM, et al. Out-of-plane ultrasound-
guided paravertebral blocks improve analgesic outcomes in patients
undergoing video-assisted thoracoscopic surgery[J]. Local Reg
Anesth, 2015, 8:123-128. doi: 10.2147/LRA.S86853.

[5] Kasimahanti R, Arora S, Bhatia N, et al. Ultrasound-guided single-
vs double-level thoracic paravertebral block for postoperative
analgesia in total mastectomy with axillary clearance[J]. J Clin
Anesth, 2016, 33:414-421. doi: 10.1016/j.jclinane.2016.01.027.

[6] Cowie B, McGlade D, Ivanusic J, et al. Ultrasound-guided thoracic
paravertebral blockade: a cadaveric study[J]. Anesth Analg, 2010,
110(6):1735-1739. doi: 10.1213/ANE.Ob013e3181dd58b0.

[7]1 Scarci M, Joshi A, Attia R. In patients undergoing thoracic surgery
is paravertebral block as effective as epidural analgesia for pain
management?[J]. Interact Cardiovasc Thorac Surg, 2010, 10(1):92—
96. doi: 10.1510/icvts.2009.221127.

[8] Elsayeda RM, El Kareim ET. Comparative study between ultrasound
guided tap block and paravertebral block in upper abdominal
surgeries. Randomized controlled trial [J]. Egypt J Anesth, 2017,
33(1):83-89. https://doi.org/10.1016/j.egja.2016.08.018.

[9]1 Schreiber KL, Chelly JE, Lang RS, et al. Epidural Versus
Paravertebral nerve block for postoperative analgesia in patients
undergoing open liver resection: a randomized clinical trial[J].
Reg Anesth Pain Med, 2016, 41(4):460-468. doi: 10.1097/
AAP.0000000000000422.

[10] EI-Boghdadly K, Madjdpour C, Chin KJ. Thoracic paravertebral
blocks in abdominal surgery-a systematic review of randomized
controlled trials[J]. Br J Anaesth, 2016, 117(3):297-308. doi:
10.1093/bja/acw269.

[11] Albokrinov AA, Fesenko UA. Spread of dye after single
thoracolumbar paravertebral injection in infants: a cadaveric
study[J]. Eur J Anaesthesiol, 2014, 31(6):305-309. doi: 10.1097/
EJA.0000000000000071.

[12] Doula C, Kostakis ID, Damaskos C, et al. Comparison between
minimally invasive and open pancreaticoduodenectomy: a
systematic review[J]. Surg Laparosc Endosc Percutan Tech, 2016,
26(1):6-16. doi: 10.1097/SLE.0000000000000228.

[13] FhUIZE, D7, 283, 55, IRIEBEIE T+ — 38 i VI BR ARAR O M7 7 I

http://pw.amegroups.com



559

BK, % A RARF A I TR 38 R AR B R E R R

1179

[14]

[15]

(16

=

[17]

(18

[t

[19]

[20]

b il A R 2SR D). Hh S AR, 2016, 25(3):394—
400. doi:10.3978/j.issn.1005-6947.2016.03.015.

Sun MS, Wan B, Gong Y, et al. Applied anatomy of
superior mesenteric vessels associated with laparoscopic
pancreaticoduodenectomy via uncinate process approach[J] Chinese
Journal of General Surgery, 2016, 25(3):394-400. doi:10.3978/
j-1ssn.1005-6947.2016.03.015.

Tan M, Law LS, Gan TJ. Optimizing pain management to facilitate
Enhanced Recovery After Surgery pathways[J].Can J Anaesth,
2015, 62(2):203-218. doi: 10.1007/s12630-014-0275—x.
Ljungqvist O. ERAS--enhanced recovery after surgery:
moving evidence-based perioperative care to practice[J].
JPEN J Parenter Enteral Nutr, 2014, 38(5):559-566. doi:
10.1177/0148607114523451.

KA, ARA LT T B S SRR I T AR T AR 9 Meta
SIHTIT]. v MR, 2016, 25(1):115-125. doi:10.3978/
j.1ssn. 1005-6947.2016.01.018.

Song W, Zou SB. Application of enhanced recovery after
surgery in setting of liver surgery: a Meta-analysis[J]. Chinese
Journal of General Surgery, 2016, 25(1):115-125. doi:10.3978/
j-1ssn.1005-6947.2016.01.018.

Weber CE, Bock EA, Hurtuk MG, et al. Clinical and
pathologic features influencing survival in patients undergoing
pancreaticoduodenectomy for pancreatic adenocarcinomalJ]. J
Gastrointest Surg, 2014, 18(2):340-347. doi: 10.1007/s11605-013—
2388-x.

MR, BRI, I, PO RS SRR T — 8 I DIBR R
AR R ], vl AR AR, 2015, 24(3):418-425.
doi:10.3978/j.issn.1005-6947.2015.03.022.

Lin TS, Chen BT, Sun WIJ. Use of enhanced recovery in
perioperative care of panceaticoduodenectomy[J]. Chinese
Journal of General Surgery, 2015, 24(3):418-425. doi:10.3978/
j-1ssn.1005-6947.2015.03.022.

Ni TG, Yang HT, Zhang H, et al. Enhanced recovery after surgery
programs in patients undergoing hepatectomy: A meta-analysis[J].
World J Gastroenterol, 2015, 21(30):9209-9216. doi: 10.3748/wjg.
v21.i30.9209.

Deng X, Cheng X, Huo Z, et al. Modified protocol for enhanced

© MR IT F EHFFNHFEIH

(21]

[22] Bk

(23]

[24]

recovery after surgery is beneficial for Chinese cancer patients
undergoing pancreaticoduodenectomy[J]. Oncotarget, 2017,
8(29):47841-47848. doi: 10.18632/oncotarget.18092.

JHKF, $iE, 0T, & OnERE ANRHE T 48 VIR
AW R B[], HAEIFEANRH R, 2017, 23(5):320-322.
doi:10.3760/cma.j.issn.1007-8118.2017.05.010.

Zhou YP, Dai T, Hua ZY, et al. Enhanced recovery after
surgery in pancreaticoduodenectomy[J]. Chinese Journal of
Hepatobiliary Surgery, 2017, 23(5):320-322. doi:10.3760/cma.
j.1ssn.1007-8118.2017.05.010.

BB, BHKSC, ff3C, 48 222 RhE PRI R SR S TE
HE s R A A A A BT ARSI 4 15 FH (0], P ARk,
2017, 26(4):506—-513. doi:10.3978/j.issn.1005-6947.2017.04.017.
Ouyang JB, Huang GW, He W, et al. Application of
multidisciplinary enhanced recovery after surgery in perioperative
period of laparoscopic inguinal hernia repair[J]. Chinese
Journal of General Surgery, 2017, 26(4):506-513. doi:10.3978/
j.1ssn.1005-6947.2017.04.017.

Lassen K, Coolsen MM, Slim K, et al. Guidelines for perioperative
care for pancreaticoduodenectomy: Enhanced Recovery After
Surgery (ERAS®) Society recommendations[J].World J Surg, 2013,
37(2):240-258. doi: 10.1007/s00268-012-1771-1.

Lassen K, Coolsen MM, Slim K, et al. Guidelines for perioperative
care for pancreaticoduodenectomy: Enhanced Recovery After
Surgery (ERAS®) Society recommendations[J]. Clin Nutr, 2012,
31(6):817-830. doi: 10.1016/j.clnu.2012.08.011.

Rawal N. Epidural technique for postoperative pain: gold standard
no more?[J]. Reg Anesth Pain Med, 2012, 37(3):310-317. doi:

10.1097/AAP.0b013e31825735¢6.

(A3 RE)

AR5 e Bk, MRS, AR, 45, 7S 5 | S5 dh e B X

BT

TR VIR A R SR AR R R T[], v e 4

Blag, 2017, 26(9):1174-1179. doi:10.3978/.issn.1005 ~ 6947.2017.09.015
Cite this article as: Wei L, Chen WY, Dai Y, et al. Analgesic efficacy of
ultrasound guided thoracic paravertebral block in patients undergoing
open pancreaticoduodenectomy([J]. Chin J Gen Surg, 2017, 26(9):1174-
1179. doi:10.3978/j.issn.1005 — 6947.2017.09.015

http://pw.amegroups.com



