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Analgesia efficacy of dexmedetomidine combined with ropivacaine for adductor canal block after total
knee arthroplasty

Tan Zhengling', Chen Junxing', Su Zhiyuan', Liu Xianbao', Lu Xiaogin', Wang Le’ ('Department of Anesthesiology, Department of
Orthopedics, the Third Affiliated Hospital of Guangzhou Medical University, Guangzhou 510150, Guangdong Province, China)

Abstract

BACKGROUND: Most patients will suffer from severe pain after total knee arthroplasty. How to relieve postoperative pain and reduce
postoperative complications is the key to promote early and rapid rehabilitation for patients.

OBJECTIVE: To observe the analgesic effect of dexmedetomidine combined with ropivacaine for adductor canal block in patients undergoing
arthroscopic total knee arthroplasty.

METHODS: Forty patients who underwent primary unilateral total knee arthroplasty between October 2017 and September 2018 were
randomly divided into two groups (n=20/group), followed by treated by 30 mL 0.375% ropivacaine, and 30 mL 0.375% ropivacaine + 1.5 ug/kg
dexmedetomidine, respectively. Both groups received adductor canal block. The study was approved by the Ethics Committee of the Third
Affiliated Hospital of Guangzhou Medical University on October 31, 2018, approval number: [2018]170. All patients signed the informed
consents, and the surgical department and surgeons had the qualifications for arthroplasty. General anesthesia was conducted, and the
operation time and intraoperative blood loss were recorded. The mean arterial pressure, heart rate, oxyhemoglobin saturation, and Ramsay
score and numeric pain rating scale score at rest and in activity at 2, 4, 6, 12, 24, and 48 hours after surgery were detected. Opioids
consumption, anesthesia related adverse effects, the expression levels of C-reactive protein and interleukin-6 in the serum were detected at
48 hours after surgery.

RESULTS AND CONCLUSION: (1) The Ramsay score at postoperative 2-48 hours in the ropivacaine + dexmedetomidine group was
significantly higher than that in the ropivacaine group (P < 0.05). (2) The postoperative numeric pain rating scale score at rest in both groups
decreased with time (P < 0.05), and the score at each time point in the ropivacaine + dexmedetomidine group was significantly lower than that
in the ropivacaine group (P < 0.05). (3) The postoperative numeric pain rating scale score in activity in both groups decreased with time (P <
0.05), and the score at 12, 24 and 48 hours in the ropivacaine + dexmedetomidine group was significantly lower than that in the ropivacaine
group (P < 0.05). (4) The heart rate at postoperative 24 hours in the ropivacaine + dexmedetomidine group was decreased significantly
compared with the ropivacaine group (P < 0.05). (5) Six patients in the ropivacaine group and one patient in the ropivacaine +
dexmedetomidine group acquired additional use of dolantin (100 mg/times) within postoperative 24 hours (P < 0.05). Two patients in the
ropivacaine group and three patients in the ropivacaine + dexmedetomidine group acquired additional use of dolantin once within
postoperative 48 hours (P > 0.05). (6) There was one patient who suffered nausea in the ropivacaine group, and two who reported xerostomia.
Two patients in the ropivacaine + dexmedetomidine group experienced nausea and xerostomia, and one patient suffered sinus bradycardia
(heart rate=49 beats/min). (7) The postoperative expression level of serum C-reactive protein in the ropivacaine + dexmedetomidine group
was significantly lower than that in the ropivacaine group (P < 0.05), and there was no significant difference in the interleukin-6 level between
two groups (P > 0.05). (8) To conclude, the analgesic effect of dexmedetomidine combined with ropivacaine on adductor canal block after total
knee arthroplasty is significantly better than that of ropivacaine alone, and no significant adverse reactions are observed.

Key words: dexmedetomidine; ropivacaine; adductor canal block; total knee arthroplasty; postoperative analgesia
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Table 2 Comparison of baseline data between two groups
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A5/, n) 9/11 10/10 - 0.10 0.75
RREBIEH(xts, kgim®)  24.46+0.59 24.29+0.65  0.20 - 0.85
ASA 2 (T/11, n) 8/12 11/9 - 090 0.53
F AR (x2s, min) 97.35+1.29 98.10+11.84  0.33 - 0.13
A ifi (x2s, mL) 47.85+1.11 47.5+1.51 0.18 - 0.85
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Table 4 Comparison of postoperative heart rate between two
groups

A5 RfG2h RjG4h RE6h RE12h RE24h AKR548h

PURREAE 80.242.2 80.3+x2.1 79.8+2.0 79.9+22 80.5+1.8 81.7+1.7
PURRE+E 78428 77.5+2.6 74.7+25 74.1+21 74.2+26 757+2.2
KAEEL

t{H 0.50 0.80 1.50 1.72 1.83 217
PfE 0.60 0.40 0.10 0.09 0.07 0.04

#5 WHEBEHEARLSIOME LR (xxs, n=20, %)
Table 5 Comparison of postoperative oxyhemoglobin saturation
between two groups

Al RE2h RE4h RE6h RE12h RE24h Rf548h

PURREHE 98.9+0.3 99.2+0.2 99.3+0.3 99.4+0.3 99.1+0.2 99.4+0.2
BURKE+G 99.2¢0.2 99.3t0.2 99.4+0.2 99.3+0.2 99.0+0.1 99.3:0.2
SKATIREL

t1E 0.90 0.70 0.60 0.20 0.20 0.20
PfE 0.30 0.40 0.50 0.80 0.90 0.80

%*6 FMABREARETEHREKE LR (x+s, n=20, mm Hg)
Table 6 Comparison of postoperative mean arterial pressure
between two groups

A5 RE2h RfF4h RE6h KRE12h Rf524h Ki548h
BURREA 920419 92.1+1.8 904#22 90.7+21 90.4%22 91.4+2.1
BURRE+ 909422 90.0+2.3 90.0£2.3 90.1#22 90.1¥14 93.3+1.8
TR EA

tE 0.40 0.70 0.90 0.20 0.10 0.30

PfE 0.70 0.50 0.10 0.80 1.00 0.70
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bk 2 1A 361(P > 0.05), FraEMIA1R, WK,

®7 MABREARERBHERBRILR (n=20, n/%)
Table 7 Comparison of postoperative usage of analgesics
between two groups

ikl KRG 2-24 h AJG 25-48 h
FURRFA 6/30 2/10
TR R+4 EFE0KE L 1/5 3/15
X2 fE 4.00 2.20
P g 0.04 0.63
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Table 8 Comparison of postoperative adverse reactions between
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Figure 3 Comparison of expression levels of C-reactive protein
and interleukin-6 in the serum between two groups at different time
points

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



Tan ZL, Chen JX, Su ZY, Liu XB, Lu XQ, Wang L. Analgesia efficacy of dexmedetomidine combined with ropivacaine for adductor canal block after total knee
arthroplasty. Zhongguo Zuzhi Gongcheng Yanjiu. 2019;23(24):3798-3804. DOI:10.3969/j.issn.2095-4344.1289

210 A EE T EMAREE WAWEYEEER
U, 241 REHR DN RBEG: . I BU N
I B HE R N

3 1Fi¢ Discussion

BT BT ARG R, 0l NEoE R
33 R 5 SRR e 0 JE A 28 TURBUB AL T 5 AR S R 270
PR PP, SN, 2Bt B #A J524-48 hi))
V53R T A B R A AR A e, T LA R e R
FAEAR G I T Ih BB . (B A SS B AR5 B3
ThAEAR RIS 5 0 DU Sk I 28 0 SR E s sET . ik
A, B B R RIS 2 A e PR T RR R Th B
BRI SIS R, PR S SR EALE, TEEH
FFHUSMNEFEARIT, BN T B H R S5
DR AR P A 5 B o 4 oo SR RS B IR Th A
R BRI IhBE PR T IR VR i I e 2 i 55
HAEEIGARE L. R R G o — s, 8
TR AU S 3, SCRRATIX . B FIX. /MR
PR R RO R R B, HLEAT TR
(adductor canal)fy, I R 5| 5 AT DL 4 s BEL )
U920 AR ST BB H LR ZAE AN T, AREMEZ
BHAFIX BUR VR TR Z I R R AR R R, H 5 R R
Zyhdg. BT AR R IE A BRI ATEE N, BRAC SRR 24 1
HFIEANRMEEE 22 R A EER L. AETEREENF
JRR 24557 B 2590 ) T 41 J o 226 BEL 3 T 5 35 4 4 0 TR 24 2 0 IF
6], S5 MR BEAT AR, IR KRR VE R R), ool
JRRRSAE IR, ISR AN B R N R R,

FEHCIRIE S, B SRS T PR B+ 4 STk e Ak
TRECF VI BRIV 2 LD IR P4 2 25 PR (P < 0.05), it
B A SE AT IR S B & SR R 2 mT A ke BB RS B B
H TR . RSSO T, ARFE+ DR+
2 7E12, 245248 h 3/ INA] (B A M ER A
PR+ RS2 FRR(P < 0.05), $7nALIRERE PR
RS SRR ARG AOR, BT AR B
RIG R IThEE B, OEETE . FEAR ST 2880 2
7T, AR J52-24 WA SEFEK 2 + DR PRI ER Rk % e i
MERFRTRAPIRENA, 35 ih ke i
T B AT SR R PR 2 B LR, BRI 2R 2
o HATSUA L FRK 8 DR LN M A2 WA E, ARSI
FONA, AR E rE I A E 02 AR R BE S A
ENFNIEINEN L G AR RN 0 RS2 Al 1
2B HURL T = 2E R RR 2 AU R R B SR 7 — T
5tH, Brummett5 N A S0k 2 5 PR RIRE S, JEA
TR AR PR BE, R I AT I3 38 B i 2 DR PR B 2
B, IFREKBHA R, FAZ/ER ok a2y EIRER Ak
FE PR . Maruta %5 PO 0] 5% B A7 35 6 0k 5 AT B I
Na(v)1.7 & 7 I8 & RN 150 S & 7 o, JF =

P.O. Box 10002, Shenyang 110180 www.CRTER.org

AU PR, T HOZAE AR M 5 F Za2lF |
IR R AESZATERRNIS . BAAWIRER, ARk EE R
IR 24 N B A1 8 LA P LA i o2B S iR 35 e A2 45 |
AR AW, A BTk b RBRE 2 W e KA
FHIFA]: 8 FT DARE S BE T U F e T 45 B I,
P A S VR AL, AT P2 A SRR 2R R

RIS R E R, PIRRFHE+ A EEREARE
Ramsay & VP 70 ¥ 0 3 m T2 UR R4, H24E#H
Ramsay 5 i AMEB/ N 45, Fnt B R EZ 4R
IR A R B2 A NEEHER . B ARG EF ] B
PR A RS RIEE, NEMEF KRR, WORR
SR, bR B B P, AN L,
A AT E P B3 AR A O B BB RS LS C- RN,
BANIKE, FERA R0 R AR I RO O R /A 9
RN EA—EER . HIATRER, AR ENHITFA
RS RAETE RNVA —EAE ], 5 TA IR S 71
T BREIPE, AE MRS P A TR 41 26
TR, JRE AR TC- RN E A A4l #E6
PR R BT AR TR, F AR AE S R T i,
PRI 0 A ST IR S TR 5 2 JEAE [ M8 P 48
A A REMA BN, RIIFOL R R
548 hilliE AN 26RIEAK T, LA S5 Fa0k
TERTIENE 5 AL IV E AR T B — DA

i ERTR, IRIRRE KR A EFERE B A PR
DA - ISCDVAE BRI 0 2 R OG5 B 3R 5 B R B AR T
RAMFRBIRREM AR, BA R FEESE, T
RGN, B BRI, AFFEEAR
JE R REIRTT

B BT R F R e B E A AR A E A 5 A R AT
TN AR R T 6 LA B

TEZ TR B IR TR IR it A B SRS, 4 ARSE fl T iRe
ey AR IITAE, X ARIR SRR FLAFHR, KEELE) R M,
W EAERTEA T EE BT,

BELTH: ZAXAERELZT ‘T HRAORAFES
(2017A030313562)” #4454 KBh, AL B, L% L BEEH
o) S B AR B A B R it oA A LR

FzsipaE XFP G TRFERMGATHAR. & ERE
B ERFREST, FAtEEE, BABETEEWMAERMTE, £R
MR A XL FRE A2, RGEAZ TR,

YIIEEEEET: 2V R R4 b (G RFAZ T H
EAKF M B F = ERMAR 948 R0 2R (BRI 5 B0
£A%[2018]% 170 5, Wb 1a) 2018-10-31), F AR E 71 E)fih 4
E)R, THEHXFHEEZERAZRTFER, F640HXTF
RiBTTHRRER,

HIEFE T 55K ERANMRBL T B A O R Adn, #Ht
KR T wERE, EAXTHEFAFENTRTEET “wlf

EE#ER: ZARET (ARG RXEARRERE)
(CONSORT#5 ).

XEZE: LFTHRFT R LRI 5 LdkAE N A2 R#ITIR
+E,

N

3803



HIERS, BFREEN, iR, JELR, filEs), T8 GHEHERERSZIRFRBR SIS T T2E T ER TR

FHAH TFEGFZ, 2019, 23(24):3798-3804. DOI:10.3969/j.issn.2095-4344.1289

XEHE: LFEPFATIFERREIF, FATIFBOAN LE
FeITAARTEE.

EYPFIFERE. LEFERITFF RGBT NEHRFEFE
PR FEREHE,

FIHEIE G T BB T R B L FEVE R B & Ol fe—
FFB N TFARAMA AL H EAFROMREIE;, OTUE—ZEEA
FREFXFRS L RFE,OFHRPAREBSIE, I, k.
BAWH, OTAE—EEALTARME ST EFaFRESFHAX
LA, @AeXIFBRBRIIEG N B ZMXFHMEI R, A%
B,

KB LFRBRATLE O R ERBRBALE T it X
Wi,

TR, &R — BT AGRR X, 4 (Hirk FHT
W) “F LR kMR AR H XEF4.07 £, ESEIIA
HEALT, AFRAVIERLEE AT R ARGE. By
B, R AGAEATR PR, TR, N, FE. 7. k. R
Bt XK, FAZHEZ RG], AR 6 AR B AT
AR,

4 BEZXHE References

[11 Hebl JR, Dilger JA, Byer DE, et al. A pre-emptive multimodal
pathway featuring peripheral nerve block improves perioperative
outcomes after major orthopedic surgery. Reg Anesth Pain Med.
2008;33(6): 510-517.

[21 EFb. BN AL B T 2O oK 5 SR RIIRPR A
[D]. 75 FrgHR2E, 2017,

[3] Danninger T, Opperer M, Memtsoudis SG. Perioperative pain control
after total knee arthroplasty: An evidence based review of the role of
peripheral nerve blocks. World J Orthop. 2014;5(3): 225-232.

[4] Moucha CS, Weiser MC, Levin EJ. Current Strategies in Anesthesia
and Analgesia for Total Knee Arthroplasty. J Am Acad Orthop Surg.
2016;24(2): 60-73.

[5] Paul JE, Arya A, Hurlburt L, et al. Femoral nerve block improves
analgesia outcomes after total knee arthroplasty: a meta-analysis of
randomized controlled trials. Anesthesiology. 2010;113(5):
1144-1162.

[6] L= RATHFFZMRAT 2K 2R BfoR 2 B H R THE
TR HI]. NIALEZE R 2R, 2016, 31(4):563-565.

[7] Feibel RJ, Dervin GF, Kim PR, et al. Major complications associated
with femoral nerve catheters for knee arthroplasty: a word of
caution. J Arthroplasty. 2009;24(6 Suppl): 132-137.

[8] Sharma S, lorio R, Specht LM, et al. Complications of femoral nerve
block for total knee arthroplasty. Clin Orthop Relat Res.2010;468(1):
135-140.

[9] &Mfifl, =M, VR &, EERrhZe BRI 2 2k B A R )
FEI AR, 2015, 15(10): 958-960.

[10] [Jaeger P, Nielsen ZJ, Henningsen MH, et al. Adductor canal block
versus femoral nerve block and quadriceps strength: a randomized,
double-blind, placebo-controlled, crossover study in healthy
volunteers. Anesthesiology. 2013;118(2): 409-415.

[11] Krishnan C, Williams GN. Evoked tetanic torque and activation level
explain strength differences by side. Eur J Appl Physiol. 2009;
106(5): 769-774.

[12] Abdulatif M, Fawzy M, Nassar H et al. The effects of perineural
dexmedetomidine on the pharmacodynamic profile of femoral nerve
block: a dose-finding randomised, controlled, double-blind study.
Anaesthesia. 2016;71(10):1177-1185.

[13] Rancourt MP, Albert NT, Coté M, et al. Posterior tibial nerve sensory
blockade duration prolonged by adding dexmedetomidine to
ropivacaine. Anesth Analg. 2012;115(4) :958-962.

3804

[14] Brummett CM, Hong EK, Janda AM, et al. Perineural
dexmedetomidine added to ropivacaine for sciatic nerve block in
rats prolongs the duration of analgesia by blocking the
hyperpolarization-activated cation current. Anesthesiology. 2011;
115(4): 836-843.

[15] %k, 7t B, & -LREBREE N AR EE & DR~ BETHEE
TIERRER A B A I AOR ], IR R 222 R, 2017,33(9):
872-874.

[16] Weerink M, Struys MM, Hannivoort LN, et al. Clinical
pharmacokinetics and pharmacodynamics of dexmedetomidine.
Clin Pharmacokinet. 2017;56(8): 893-913.

[17] Li A, Yuen VM, Goulay-Dufay S, et al. Pharmacokinetics and
pharmacodynamics of dexmedetomidine. Drug Dev Ind Pharm.
2016;42(12): 1917-1927.

[18] Reuben SS. Preventing the development of complex regional pain
syndrome after surgery. Anesthesiology. 2004;101(5): 1215-1224.

[19] Fowler SJ, Symons J, Sabato S, et al. Epidural analgesia compared
with peripheral nerve blockade after major knee surgery: a
systematic review and meta-analysis of randomized trials. Br J
Anaesth. 2008;100(2): 154-164.

[20] Kent ML, Hackworth RJ, Riffenburgh RH, et al. A comparison of
ultrasound-guided and landmark-based approaches to saphenous
nerve blockade: a prospective, controlled, blinded, crossover trial.
Anesth Analg. 2013;117(1): 265-270.

[21] Yao Y, Yu C, Zhang X, et al. Caudal and intravenous
dexmedetomidine similarly prolong the duration of caudal analgesia
in children: A randomized controlled trial. Paediatr Anaesth. 2018;
28(10): 888-896.

[22] Brummett CM, Padda AK, Amodeo FS, et al. Perineural
dexmedetomidine added to ropivacaine causes a dose-dependent
increase in the duration of thermal antinociception in sciatic nerve
block in rat. Anesthesiology. 2009; 111(5): 1111-1119.

[23] Mangal V, Mistry T, Sharma G, et al. Effects of dexmedetomidine as
an adjuvant to ropivacaine in ultrasound-guided supraclavicular
brachial plexus Block: A prospective, randomized, double-blind
study. J Anaesthesiol Clin Pharmacol. 2018;34(3): 357-361.

[24] Chen BS, Peng H, Wu SN. Dexmedetomidine, an alpha2-adrenergic
agonist, inhibits neuronal delayed-rectifier potassium current and
sodium current. Br J Anaesth.2009;103(2): 244-254.

[25] Maruta T, Nemoto T, Satoh S, et al. Dexmedetomidine and clonidine
inhibit the function of Na(v)1.7 independent of alpha(2)- adrenoceptor
in adrenal chromaffin cells. J Anesth. 2011; 25(4): 549-557.

[26] Kosugi T, Mizuta K, Fujita T, et al. High concentrations of
dexmedetomidine inhibit compound action potentials in frog sciatic
nerves without alpha(2) adrenoceptor activation. Br J Pharmacol.
2010;160(7):1662-1676.

[27] Elliott D, Aitken LM, Bucknall TK, et al. Patient comfort in the
intensive care unit: a multicentre, binational point prevalence study
of analgesia, sedation and delirium management. Crit Care Resusc.
2013;15(3):213-219.

[28] Wan Z, Wang J, Cao H, et al. Effects of different doses of
dexmedetomidine on analgesic efficacy and inflammatory cytokines
in patients undergoing laparoscopic surgery. Exp Ther Med. 2018;
16(3):1743-1746.

[29] Wang L, Zhang A, Liu W, et al. Effects of dexmedetomidine on
perioperative stress response, inflammation and immune function in
patients with different degrees of liver cirrhosis. Exp Ther Med.
2018;16(5): 3869-3874.

[30] Kong L, Lu XH. Effect of dexmedetomidine on perioperative
inflammatory response and cellular immune in patients undergoing
radical operation of thoracoscopic lung cancer. Zhonghua Yi Xue Za
Zhi. 2018; 98(36): 2929-2932.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



