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A Comparison of the Results from Femoral Nerve Block Using
Different Concentration of Ropivacaine after Total Knee Arthroplasty

Jung-Wook Huh, M.D., Man-Jun Park, M.D.”, Young-Chul Ko, M.D., Dong-Jun Ha, M.D,,
Sook-Hyun Park, M.D., Tae-Hong Park, M.D., and Joon-Hyung Park, M.D.

Department of Orthopedic Surgery, Busan Medical Center, Busan, Korea

Purpose: Peripheral nerve block is one of the many options available to reduce pain after total knee arthroplasty. Among the various kinds
of peripheral nerve block procedure, femoral nerve block (FNB) using ropivacaine is a very effective method for reducing pain. However, it
has been known to cause weakness in the quadriceps femoris, resulting in an increased risk of fall during ambulation after surgery. The
purpose of this study was to compare the effectiveness of FNB on pain and muscle strength with different concentrations of ropivacaine.
Materials and Methods: Our study was performed on 120 patients with knee osteoarthritis who had undergone total knee arthroplasty
between January 2016 and December 2016. Patients were divided to 3 groups depending on the concentration of ropivacaine: Group 1
received 0.125% ropivacaine 6 ml FNB; group 2 received 0.2% ropivacaine 6 ml FNB; group 3 received normal saline 6 ml FNB. FNB with 1%
lidocaine 10 ml and 0.75% ropivacaine 10 ml was performed to all groups at 3 hours after surgery. From the day after surgery, each group
of patients were injected 4 times with FNB on their own designated concentration of ropivacaine with an interval of 6 hours. The severity
of pain was estimated by visual analogue scale (VAS) and the strength of quadriceps femoris was measured using medical research council
(MRC) grade and knee extension angle.

Results: VAS score in group 3 was significantly higher compared to other groups; MRC grade in group 2 was significantly lower than in
other grades, and knee extension angle in group 2 was significantly lower than in other groups at 6 pm on the day of and at 6 am on the day
after surgery. VAS score, MRC grade, and extension angle of all groups showed no significantly difference at other times.

Conclusion: FNB with 0.125% ropivacaine after total knee arthroplasty shows effective reduction of pain without inducing quadriceps
femoris weakness.

Key words: total knee arthroplasty, femoral nerve block, 0.125% ropivacaine, quadriceps femoris power
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Table 1. Patient Characteristic

Characteristic Group 1 Group 2 Group 3 Total
Sex (n)
Male 6 5 5 16
Female 34 35 35 104
Mean age (yr) 7.5 69.5 70.2 70.4

Group 1 received 0.125% ropivacaine 6 ml femoral nerve block (FNB);
group 2 received 0.2% ropivacaine 6 ml FNB; group 3 received normal
saline 6 ml FNB.

Figure 1. Femoral nerve (FN) block. (A) FN block using ultrasonography; probe was placed on inguinal area to find the femoral artery (FA) on which
located laterally to the femoral vein and medially to FN surrounded by hyperechoic iliac fascia. (B) Place the catheter near the FN. SN, spinal needle.
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Table 2. Visual Analogue Scale Score

Variable Group 1 Group 2 Group 3 p-value
POD 0 (10 pm) 1.83 1.85 1.97 0.075
POD 1

6am 2.73 2.65 2.82 0.675

6 pm 2.85 2.55 5.46 0
POD 2

6am 2.38 2.33 4.69 0

6 pm 2.53 2.58 2.46 0.742
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Table 3. Medical Research Council Grade

Group 1 Group2  Group 3 p-value

POD 1
6 am 2.90

410

2.88
2.95

2.79
418

0.813
6 pm 0
POD 2
6 am 4,43 3.55 4.28 0
4.50 4.33 4.64 0.079

Values are presented as mean only. Group 1 received 0.125% ropivacaine
6 ml femoral nerve block (FNB); group 2 received 0.2% ropivacaine 6 ml
FNB; group 3 received normal saline 6 ml FNB. POD, postoperative day.

6 pm

Table 4. Knee Extension (°)

Group 1 Group2  Group 3 p-value
POD 1
6 am 22.00 22.13 22.31 0.99
6 pm 43.13 25.00 43.59 0
POD 2
6 am 59.75 39.50 59.74 0
6 pm 66.50 65.90 66.15 0.83

Values are presented as mean only. Group 1 received 0.125% ropivacaine
6 ml femoral nerve block (FNB); group 2 received 0.2% ropivacaine 6 ml
FNB; group 3 received normal saline 6 ml FNB. POD, postoperative day.

Values are presented as mean only. Group 1 received 0.125% ropivacaine
6 ml femoral nerve block (FNB); group 2 received 0.2% ropivacaine 6 ml
FNB; group 3 received normal saline 6 ml FNB. POD, postoperative day.



246

Jung—Wook Huh, et al,

YIS oF 042714 Bastgeh 3HH Liu 52 FNBoIA
5] ropivacaineS AME H=of T2 GfE 7Rtk B
AL =2 59 ropivacaines EIHA QI 5% z2AL Q) AF
2|5k ok2] 28 efglets FARgo] FmE
ropivacain= -2} ¢3S Hx|stHA B5 A4S
HuFch o]2 ZA & Beche 52 2550 HE
5%9] 0.125% ripovacaines ©]-&5to] FNBol| thgh a7+&
st ot A2 0] At 9 thxate] B4 5o= 4
9] of3o] Uitk & dAFoME RS Lot 2
TOR o]l 55 2E Y “—Hﬂ*ﬂ?% = B7toksit o
I vwste] £ 9] oA & & 1Y 18ARYH B35 ATt
5t o= RIS o] =4 7]E9) °4:rL—JJr el o
2 kot WAIG0] FNB7L & & 54 Ql 55 24 ol H
T LS o otk & T 1Y 18A15H 270 A= MRC grade
9 S A o] TR o vlal] WA S4 o] = el o=
2 2 oFe] Rl UARS 9uks) £ 9l gololata
AZrEnh 2eu & F 1Y 18AFEH [FollA &3 A1 25
3 MRC grade S &3t -F2l8 &8 Bxo] #a= Yot & 24
IBAIRE= 55 % o] = StollAf o 2kt ¥l alsh
of 3-oJgt 2ol 7} glith. oli= FNB7} oFA] ZHZhEgk opue} &
o] 2ttt BIHA| FHko] Eo] WilE S8t 7]& A+
tfste] ropivacaine® =S 2ATO 24 EAFETE S B
st 5 o] 7Fsahe Ak

2 Ate] A2 AA, At o= g At 4=9] Agto]
o} % o B2 0] SRS e R A4S A5t o YUe

et A =ET 4 S Flolet S} EAY, ropivacaine
=12 9] thofsto| ) B A= 0.2%, 0.125% ropivacaines ©]-8-5f
of FNBE Al@5tgict shA|g Bot thefst s eofA] a7k 3
7VstdThA sH1] 8-S HAshs o] HEs 520 FNBE A9
S 4= 9lrha Az th 250 theksh 0] ropivacaine 2.2 A

T2 Asto] o Ayt AE 2 4 9L Holet rlTie,

lo

%

S

o
S
olI

XL

msk )
> rlo

o o
a BB E R

Jﬂ
m rir

o rft
>

5y
&

?2[”

Fﬂ

)
rl.l 3
)
=2,
o
ol

2 Ao 4 B0 He= 443 59 FNBE 2ot
W2 BRxjtof Aldfste] I IS 2RIkt HolA A =
S| Ato| o] ok Agzhgict,

FNBE G2 Q3 AT F & F 85 23000 A1)
of grov} tiEAbEe okshz Qlgt
SFA| Tt 0.125% ropivacaine SHA] 2
acaine AHE Al & 4 9l 55 W Frot AR HEol 21
FATE 7ML 4 92 Aelsto] S ABVE NArE F
o
=

5o -] -85 AR 4 3

CONEFLICTS OF INTEREST

The authors have nothing to disclose.

10.

11

REFERENCES

Fishman S, Ballantyne ], Rathmell JP. Postoperative pain. In:
Bonica J, ed. The management of pain. 2nd ed. Philadelphia:
Lippincott Williams & Wilkins; 1990. 461-80.

Warfield CA, Kahn CH. Acute pain management. Programs
in U.S. hospitals and experiences and attitudes among U.S.
adults. Anesthesiology. 1995;83:1090-4.

Miller RD. Anesthesia. 6th ed. New York: Churchill Living-
stone; 2004. 417-87.

Mahoney OM, Noble PC, Davidson J, Tullos HS. The effect
of continuous epidural analgesia on postoperative pain,
rehabilitation, and duration of hospitalization in total knee
arthroplasty. Clin Orthop Relat Res. 1990;260:30-7.
Parvataneni HK, Ranawat AS, Ranawat CS. The use of local
periarticular injections in the management of postoperative
pain after total hip and knee replacement: a multimodal ap-
proach. Instr Course Lect. 2007;56:125-31.

Jaeger P, Nielsen ZJ, Henningsen MH, Hilsted KL, Mathiesen
O, Dahl JB. Adductor canal block versus femoral nerve block
and quadriceps strength: a randomized, double-blind, place-
bo-controlled, crossover study in healthy volunteers. Anes-
thesiology. 2013;118:409-15.

Beebe MJ, Allen R, Anderson MB, Swenson JD, Peters CL.
Continuous femoral nerve block using 0.125% bupivacaine
does not prevent early ambulation after total knee arthroplas-
ty. Clin Orthop Relat Res. 2014;472:1394-9.

. Flandry F, Hunt JP, Terry GC, Hughston JC. Analysis of

subjective knee complaints using visual analog scales. Am ]
Sports Med. 1991;19:112-8.

. Medical Research Council. Aids to examination of the pe-

ripheral nervous system. Memorandum no. 45. London: Her
Majesty’s Stationary Office; 1976.

Paul JE, Arya A, Hurlburt L, et al. Femoral nerve block im-
proves analgesia outcomes after total knee arthroplasty: a
meta-analysis of randomized controlled trials. Anesthesiolo-
gy. 2010;113:1144-62.

Liu SS, Ware PD, Allen HW, Neal JM, Pollock JE. Dose-response
characteristics of spinal bupivacaine in volunteers. Clinical impli-
cations for ambulatory anesthesia. Anesthesiology. 1996;85:729-36.



247 pISSN : 1226-2102, elSSN : 2005-8918

Original Article J Korean Orthop Assoc 2018; 53: 243-247 e https://doi.org/10.4055/jkoa.2018.53.3.243 www.jkoa.org

SHE USHE K2ts 2 HERE A=

Ropivacaine ST H3}0|| (2 Z1} H|W

SIES « LOIE " DE « SSE - UE - dlefE - uiEH
SMiol2el el
SR U AR T 552 okt ofe] /14 ol 9lom] 1% 1wl Apekio] §-85bA AMHE T 20T, RopivacaineS:

= %__
AREgE thEA17 Ahck(femoral nerve block, FNB)2 FI14 0 & 53-8 7HAA7 | tHER RS OFSbAA YA 52 19dS
=910}, 42 ¢151= FINB A ropivacaine &%=2] 2} whe} 55 4 Wﬂ’\?—rl——fﬂﬁ] 1| 2= kol thalf vlursto] Harsiaray gy,
CHer 4 ghH: 20161 195E] 2016 1297H4] B8] ad o w S Ax|ekas At 1207 9] S-S tiAto= 519t
FNB9] ropivacaine =0l thet RS2 A oho2 1,}17.311;}(14 0.125% ropivacaine 6 ml FNB, 2v%: 0.2% ropivacaine 6 ml
FNB, 3% normal saline 6 ml FNB), ®-= = < & 3A174) 1% lidocaine 10 ml9} 0,75% ropivacaine 10 ml= FNBE A|3)Hk
a1 g o AT 7HE o & F 4300f] A 0.2% ropivacaine, 0,125% ropivacaine, normal saline 6 mlE =32 £3) 212F 9]
et A7 ]'%*5‘;(—4.5( ual analogue scale, VAS) A2 2 A w2 274519111, medical research council (MRC) grade®} <32
o] A1 7]‘— s SAsto] EAE S BRI

Zub &= 5 1Y 1849 & 5 29 640l SAJ7E VAS f4= 3k U A] ohat vasto] 5015 5 1147 =452, MRC grade
= 2uto] UHA] S Hlasto] FoslA| FaF Wokom S A 8- A Teas 2vo] U A] k) Blalstol fofsA| 2t rt 2h
okt

A= &b AXgHE 3 0,125% ropivacaine & & FNBE A|35lo] hEjAR1e] 2] ok} glo] B 742
S5 A7

o]

mlo

fr

SN
?:LE—‘I“ 7/'_]\

ARITHO: 2 QISHE Xgts, tHEME XItts, 0.125% ropivacaine, CHEIAFZ

T 20174 72 92 X 2017 82 14 AIRHERELU 20174 82! 162
CRHQITRE 1P
47527, BAA| AN =2 369, BAto|2 @l HEe|nt
TEL 051-607-2550, FAX 051-607—2551, E-mail jun4128@naver.com, ORCID https: //orcid.org/0000-0003—1713-6142

EH?_PS%S’-E@EIII . X‘Il 53:".;I X‘“ 3= 2018 Copyright © 2018 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



