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M E BH: EEMESMERRNRKEGNESFETHAERASRATENERATFERLE (B
FAJLT HE) Ja )7 R o e B K 3K (knee osteoarthritis, KOA) B9 I RV B Afn % 2. Fik: 49\ 2020
2 FFE 2021 4 3 F o B KA B BB AHHE 09 U E i KOA A 66 B, AREIBIT T EAE A F
AU IS B AL FA 3B, 2AERT. REZ2H. IAMNA3AMAA 6 MNAL 124 A B KR #
F 4R AT 4% (numerical rating scale, NRS) 4. 7% K#&-Fn 2 77, & i 4 K % (the Western Ontario and
McMaster Universities, WOMAC) & X ¥ KiF 2 HMFERAE. FAMRIIFLE. HAWHEEHTH
Wt UR G F . SR GARMAL, FALTRMAFEHL, ERE2H. 1M 3ANA.
6 M. 12N F R4 NRS iF4 8 WOMAC i RJEZHMERAZH R T, HAREHAAR
EITERAR. TRESN. BERE. BRERE. WERETELRRNE. KE 1240, FARL82.9%
MR AT ARG TT K &, A4 38.7% MR AX ARG M RHE. &1 BuE AR ESES
THMEBATUARZMRATER, REXTHMEk, EARKATELARRN, TUENEBXT
B AR DLSN e B M KOA #y 8RBT A K.
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Clinical efficacy and safety analysis of knee nerve multi-mode radiofrequency combined with
knee joint injection in the treatment of refractory knee osteoarthritis *

MIAO Yu ", LIN Miao **, ZHU Qian ', LIU Desheng >, MAO Peng ', SIMA lei ', FAN Bifa '

(' Department of Pain Medicine, China-Japan Friendship Hospital, Beijing 100029, China; * Department of Pain
Medicine, Fujian Provincial Hospital, Fuzhou 350000, China;’ Department of Anesthesiology, The Second
Affiliated Hospital of Hainan Medical University, Haikou 570216, China)

Abstract Objective: This retrospective study compared the clinical efficacy and safety of knee nerve multi-
mode radiofrequency vs knee joint injection medical chitosan in the treatment of refractory knee osteoarthritis
(KOA). Methods: From February 2020 to March 2021 66 patients with refractory KOA who received treatment at
the Pain Department of China-Japan Friendship Hospital were divided into the surgery group (7z = 35) and
the injection group (72 = 31). The patients' numerical rating scale (NRS) scores, the Western Ontario and McMaster
Universities (WOMAC) osteoarthritis index scores, the proportion of nonsteroidal antiinflammatory drugs
(NSAIDs) and/or opioid drugs used, surgical related complications and patient satisfaction were evaluated and
analyzed at the time of before surgery and 2 weeks, 1, 3, 6 and 12 months after surgery. Results: Compared
with pre-operation, the patients in surgical group had better efficacy than the injection group. The NRS scores
and WOMALC scores, as well as the postoperative drug use rate, decreased significantly at the times of 2 weeks,
1, 3, 6 and 12 months follow-up after surgery. No serious adverse reactions, such as lower limb numbness, lower limb
weakness, hypoesthesia, paresthesia, and neuralgia, were observed after surgery. 82.9% of the patients in surgery
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group, 38.7% of the patients in injection group were satisfied with the post-operative results at the time of 12 months

follow-up after surgery. Conclusion: The combination of knee nerve radiofrequency and low-temperature plasma

radiofrequency ablation can effectively alleviate knee joint pain, improve joint function, and have no serious adverse

reactions, which can be used as an alternative treatment mode for refractory KOA other than total knee arthroplasty.

Keywords refractory knee osteoarthritis; radiofrequency thermocoagulation; pulsed radiofrequency; low-tem-

perature plasma radiofrequency ablation; medical chitosan; numerical rating scale (NRS); the Western Ontario
and McMaster Universities (WOMAC) osteoarthritis index

A 5 % (knee osteoarthritis, KOA) f& —Fl [K] 2%
TR BT R B S — FHRAT MO R M Rk
TS Z KOA B T ZlmRAEAR, P S EThRE 2B
W57 I IRTE I R AR TR RE 1. PR
KOA Ji NH A TG ShVG 48 /N e 47, JRREE
R ER TN, 2% SBUREK, KOA & —MH
DL B AESR . KOA [ R 2N 4.2%~15.5%,
F i AR S G KT BTG 0. 2 80% ) KOA i A 7E
65 % N UL B AT RUEES FAAZR #1012, 60% HJm A I
IGARFEL P teah, A DA Al & I FE,
WIREE (AREZEEE) « S aIFIILR TG /145,
KOA i A [ %= vl g 2 38 Bo KOA X A [ 46
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J& T RAT ISR, AR EIERRIT U7k, Bl
F BRI 12 B J5E S IR AN AR ) SR B e A T T
o RIT AR TIRT MFARIBIT . RSFIRIT
T NEFEGYGT (AP, AR BIR S BT
FREY). DU Z5E) |« dEZMEIT G, 18
. BT IER. HRE) , WENATT AR
WYE S & ML/ ML 2E (platelet-rich plasma, PRP).
BE R R R . BRI L e 20 (R L
TRE) A O, BRI L VN R R SR TER —
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A (pulsed radiofrequency, PRF) i iz 7] & 14 H, fik
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T8 2 e 9 491 2 4 Bl P 43 B 66 151195 N FR) I
IRGERIENIAARWT T b, ARIEIRST ITIEA R A%
. SRS FARAMB RN EAESH, F
ARAILN 35 Bl N, %3 RFA CHLHE I LA
M, B ENMRRZ . BT AMME DS |
PRF (GfFERRMALHEEMZ) LK LTPRA (HiJ
HLD WEEIRIT: ESTAHILGIAN 31 Bl A,
SRR G I NS EE A LT BG T . FAR
HIPF AR H PR RR T AR EN TR 1
S BIRIT AE T H ORI EE B IR T 129097 £
FE Ko

3. FARIGIT

(1) BH#51'FF RFA: RFA KIHE S5 E A
e, B LA, BT AME DL LREms,
Y44 FH Cosman S A4 CLAR SRR IHARAL, Cosman
Medical, Inc. Burlington, USA) .

WANFARZE, ENTFARIKR b, 5512 0.9%
SN ST B S E OB B . HEAT O R KL
I A AN EE A TE B B kR il o B kA 2 mg BRIA
MO Af N R LR, AmEN. @R FES
8 2~3 L/mine FBMESCTHTNE & AL kL, RIS
M 20° o S ARLET 1. R AR 2 WS TH EEA
I XM HAT C R B R S, B AL (CANON,
Aplio 11800 TUS-AI1800, JAPAN) () 7 47 £k [ 8 Sk
(i18LX5, 6~ 15 MHz, PLI-1205BX) iR A SE U ig 615
B IK 3 S L Pl # 22 (superior medial genicular
nerve, SMGN). & EAMU#HZ (superior lateral genicular
nerve, SLGN) FlJZ T~ A ] # £ (inferior medial genicular
nerve, IMGN). SMGN #1 SLGN 4 %l A7 T % ‘& )
HFTE5KREN. #MIEE (medial and lateral femoral
condyles, MFC 1 LFC) HJ5Z 7+ 4b, IMGN i 1 l£ &
(18 T5 5 N EE (medial tibial condyle, MTC) ]
LA R R A, AT SETE SR BRI
MFC. MTC M LFC, % J5 i id 5 o7 FAH 32 i 3 fik
Iy SRR R (LB D .
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T AL SMGN, 83k B 6 7E MFC [ AR AL
FCE, B E TR MFC 2 8 i S, BLi%
T SCAF O, R SKCE TE MFC KA, 8
R A2 R B g BN MBI kK, CAES
SMGN 0 &5 & . H 25G 4F=kiE 5 1 ml 1% F) 2
REATRERRE G, AP W EEHE, o 22G.
10 em #RE&T 5 mm KIS AR EE £ (LR R
SHFAE, PR S/ ALS 240102, TEVE ST RHY
HIRAT) ZFHZE SMGN. EZSHHIL, Ll 2 Hz.
1.0~ 1.5 V#7280 0B, Tl R B ULRHhE; &
WCRIATR 50 Hz, HELE 0.5V LA R H A1
o7 ERA PSR Bl SR TR 5 RS T 4R RFA, 5
#: 60T 60s; 70C 60s; 80°C 120s. 4r7%} SLGN
A IMGN S5t AH 5] B4R A

N TR, ERBEAMAF T 1/3 X5,
B DT A R 2 RO S R Bk L
Bl 2) o [F] BT R R S, SR ST AN B
36 N S ARUE 22 44 I JUL VAR THI P 15 30 Bk P ) £ i L 7
W, ERSIA, A e BURSE . IE s, RS
R TERUE, AT, FEREAMN. B
PR 58, R BAT RFA J69T .

(2) ®i#5]' 5 F PRF: PRF AU S AR e
Ja J7 R AR 2 (tibial nerve, TN) 5 Bl Sk Ak 1) ik &
M2 (common peroneal nerve, CPN), 141# | Cosman
SEARAC CRLR 6 AR B 454, Cosman Medical, Inc.
Burlington, USA) .

SN EIEML, W By JO B R I
FElo FEME S R o X dgk, sk MRSk B B AR R ST
JEJT RN b, ARSI ER K, 3
kit B A WA, SR e, A 2
FIZE TN (L 3) o EEEIL, LL2 Hz. 0.6 Vi
ITisERlE, EAR RS MRSV IHE. B
SRS 52 5 TR PRE, 23 45°C 100V 600 s.

B RSN EE 52 Nk, R
A BEEE, BaE Rl E CPN (K4 , %
BEOHAAY, L2 Hz. 0.6 V BEATIZSh M, 54 H
ANBRFTO . AMU L SR . 18 Sl e 5 RS
JF4h PRF, Z%: 45°C 100V 600 s.

(3) Z#51 5T LTPRA: 2551 J) kg3
RIS & T 1E 2 DR 3 4E R 40 (Arthroscopic Elec-
trosurgery System 2000, USA ). fili2#xy L. #5%
HR, A AR S5 M 1) 28 S b DL K R
B 2R SO (L S, BRI B
i B R, RIS, SR FERE
s, 2FNHBENMUESEE Tk, TS
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AR TR (C) I T AR ER

Fig.1 (A) Ultrasound imaging of superior medial genicular nerve; (B) Ultrasound imaging of superior lateral genicular nerve;

(C) Ultrasound imaging of inferior medial genicular nerve

B2 R TR B3 jEes
Fig. 2 Ultrasound imaging of saphe-
nous nerve nerve

TR Z DhRe A E RTINS, SR LR, B
BRI BT, A i R T e K
JRAERES 1 ml 1% FZ K H, 245 min 578 1%
SRR, 28 2~31 45 W) i
Rl 10 s X6 ¥, BRI EE 30 s 5 AT (R 55
S

4. FESHRIRTT 5k

TEIT ITAR PR AR ST X ff 2 o A8 A B S
LB I PN IR B3 A% B B, 0] DA p A
MR Ry 2 o) s 5 AR G0 A i) 0 2 B S b, ) DA
HMUIZR R 9 58 a W ANMEN TR & b, SRR
KATREMA 90° , M A A N & BB A
J&E PG MU 7 MR AR, i R A T 2
P N BRE-P S WO D N R R . ks
ARAT R ARERE, A THEG, 10 ml i
S5 3% PR N B A0 s AR TR R D AT, AR AR
o, B RE D R E, VR A S, [EIh T I,
[l A B R TR, BAFAE R, T R 1
KT SG , BT, AR
e Ve ST 2 W BB Sy VESFREC T N 1% R £
RESml LK 2 ml BEAJUTHE CEigH A,
20 mg/ml, 2ml/30) o B2 1R, 3 AT N2
JTHE

R N R
Fig.3 Ultrasound imaging of tibial

B4 JEEMEEREFER
Fig. 4 Ultrasound imaging of common
peroneal nerve

Bs5 AR AR

Fig. 5 Ultrasound imaging of patellar peripheral structures
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Horp B4 R R bR N NRS P45, Al EARAT. R
JEE 2 L 1. 3. 6 R 12 N HIETIEG, 0 T,
10 ARV . REG RfatniE: O 2 K
N5 70 T B 2% (the Western Ontario and McMaster
Universities osteoarthritis index, WOMAC) & 57 4
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6. Guil# bt

K H] SPSS 24.0 (IBM, Armonk, NY, USA) #£1T
HARGETH b TS TR, 1 2 B A,
KB £ b % (X £8SD) F£or, WS Ai Bl
AL E (DU AR R RoR. 43 B BORER 4L
FE 3Bk F R . KA Shapiro-Wilk 6 5 % 45 3
ITIESMER LS . AR Wit i i s Rl 22 7 4y
B, IEZS AT BE R SIS ¢ KSR 4y
i 1) B4 K Fl Mann-Whitney U #5536, 677 /i G Lb
BOR AR W& 7253 M Friedman #2536 &4 4
TR VS R R D7 K90 5X Fisher RS HAG 56 o
BTSSP < 0.05 AR ZE 7 Guit 5 e

R IRITHTIELRHE

Table 1 Baseline characteristics before treatment
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1. PEZE AN 22 R 05 4RI

X 2 N R I AR S AR EE R 2 (body
mass index, BMI) £& A\ 245 4E. AR, AR AT NRS
5. WOMAC 74 KL 43 % ID-pain P4 LA K
AR A 88 AR PT 2 25 55645 BLIEAT 40 i, AL ELER
ERTEGIFEL (AR D .

2. G PR 5

(1) NRS P4 H5ARFAHL, FARAARSE 2 .
1AL 3ANAC 6 AL 124 H I NRS 53 2]
2R SARATHEN, FHHAERE 2 A 1A
3 HBFNRS VP4 N FE, HIE6ANH. 12 4 H B
NRS V7 1B 81k 2 2 ARHTKF . FARYNRS vF 5
TESBEVI I ] AU B BRI R & TERA (P<
0.05, WLE6) .

FHIE JSELS HST4H FARH PE
Characteristics Total Injection group (72=31) Surgical group (72 = 35) P value
P Sex (72, %) 0.609
55 Male 23 (34.8) 12 (38.7) 11 (31.4)
% Female 43 (65.2) 19 (61.3) 24 (68.6)
W (FE) Age (Years) 67.5+9.5 66.7£9.1 68.2+9.9 0.529
A EHEH (kg/m®) BMI (kg/m®) 26.1+2.7 258+2.6 26.4+2.7 0318
JifE () Duration of pain (Months) 56.2 (24-84) 48.0(24-72) 60.0 (24-84) 0.615
Z AN Side affected (72, %) 0.448
XU Bilateral 32 (48.5) 17(54.9) 15 (42.8)
Fe Ml Left 15 (22.7) 5(16.1) 10 (28.6)
£ Right 19 (28.8) 9(29.0) 10 (28.6)
AH ID-pain ¥4} Pre-operative ID-pain scale (72, %) 0.833
=2 20(30.3) 9(29.0) 11 (31.4)
<2 46 (69.7) 22 (71.0) 24 (68.6)
ARHT KL 43 2% KL stage pre-operative (72, %) 0.889
111 2 Stage 3 24 (36.4) 11 (35.5) 13 (37.1)
IV % Stage 4 42 (63.6) 20 (64.5) 22 (62.9)
ENIESE/L U DN
Number of pre-operative medication users (72, %) 38 (87.8) 27 (87.1) 31(88.6) 0.855
ol NRSAH—% 8.1+0.7 8.1+0.7 8.11+0.8 0.909
Pre-operative NRS scores
AT WOMAC 9157
+ + +
Pre-operative WOMAC pain scores 116324 17524 .5%25 0-616
AT WOMAC B4
" + + +
Pre-operative WOMAC stiffness scores 43%12 42511 44%12 0.630
AR WOMAC TREIT5>
+ + +
Pre-operative WOMAC functional scores 470190 477190 464£9.2 0.805
oo Y
Ril] WOMAC £ 62.91+9.6 63.61£9.5 62.31+9.8 0.705

Pre-operative WOMAC total scores
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(2) WOMAC V4 HARATMH L, FAA
EARB2EIAMAC3IAMAC6MAL 24AM
WOMAC & 50 2 T B 5ARATHLL, 34
HERFE2H. 1M 340 AL 6 4N HEf WOMAC
FRRVE4T R, (HAE 12 N A 5ARAT i 2= 718
Gt . FARY WOMAC 75 V120 B0 iE 5 41
EARGE2HC1IANHAC3ANHAS 640MA 240A1
By B R] AR R (P <0.05, WK T .

WOMAC B 5r: H5ARFMHML, FAARE
2R 1AMHS3MNHAL 6 MAL 12 4H WOMAC
BREVE R T SRATHLL, FEHAERE
1 /MAL 3D HI WOMAC BREES FRE, (BEAR)GE
28, 6 NHL 2N AR SRR ZER LRHF
B . FARH WOMAC A/ Bk ARG 2
AESTGFEEL, BERE1NMH3AMHL 6
AL 12 A A BE DR s 38 B R R R (P < 0.05,
T8 .

WOMAC YjgeVEsr: SRR, WAHEARG
2. 14HS 34 HY 64 HL 124 H 1 WOMAC
IREVER R % (HF R4l WOMAC ZhaEgiF 4 it
SHAERE2 A 1A 3ANH 6 M AL 12408
(1) BE V7 B[R] RSB R R B (P < 0.05, WLET9) .

(3) WOMAC &4r: HARHTHLL, MHAERG
2R 1 AMHAS3MNHAL 6 MAL 12 4H WOMAC
SR B (2T R4 WOMAC 7y B i 47
RE2HITANHS3ANHY 6 A 1240 R B
Vi) 54 E F % (P<0.05, WK 10) .

—2A— Injection group ~ —@— Surgical group

NRS scores

*#

i *#

02w 1m 3m 6m 12m
Time point

Bl6 PR ARG AIFIN E 51 NRS 1¥53 2844
*P<0.05, SARMAL: P<0.05, HiEHHML

Fig. 6 Changes of NRS scores in two groups at different
time after operation
*P < 0.05, compared with pre-operation; P < 0.05,
compared with group injection.
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3. i A

H5ARFMEL, FRAMARGAYHEHRHE T
B S 258 SRR G AR — B R
TF, (HEREERE 1 NHESRAETHEZERA ST
N, HARBEVIE R AR 2 R TG R
ML, FARMAL 2B S ARG 2 .
1TANAC3AHS 64N 1240 H B BE U IR 251
IR R (P<0.05, WE 1D .

4. M RIGTT H RE

FARAEREH 3 B HBLZ R 5%, 2 6
LRI AL B AR BT, RS R R RA. R
TeAi BB . B . AR EA R R
VES AR AR JE AU EZ 2 3 51 H B ey 350 2 o Ak 7 JER i
BE, AR WFHAA RN, P IR LR 2 5 e
HER (LR

5.9 NP3 = %

RIG 124 H, FARAA 29 B9 AR f5 285058
W AEE S, 6 IR REARE, BHEEN
W B VR TS A 12 09 AR S Rk SR
BCE AR, 7B SCRAE, 12 BIAEEAH
EIPEY (P< 005, W&E3) .

it
LR 2 P S5 o (6 0 5 R

BT A KOA 55 N B T UL R 2B A I 254 1Y
TR AL, 2 RIBOVHFEEPERR R /T 5 LA LG 7 i)

—— Injection group ~ —e— Surgical group

15+

10+

WOMAC pain scores

ki o k# k#

02w1m 3m 6 m 12m
Time point

B7 PR AAR G A FERE 5 WOMAC # v 224t
*P<0.05, SARFMLL: P<0.05, SiEH4MELL

Fig. 7 Changes of WOMAC pain scores in two groups at
different time after operation
*P < (.05, compared with pre-operation; “P < 0.05,
compared with group injection.
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—e— Surgical group

—/— Injection group

6
1]
o
o]
O
@ 4
?
9]
=
E
®
2 2
=
o
=
O T T T T T T
02w 1m 3m 6m 12m
Time point
B8 WAL AARFE AR 5 WOMAC fEAE P/ 22 4L
*P<0.05, SAREMLL: P <005, SEEGAAMLEL
Fig. 8 Changes of WOMALC stiffness scores in two groups at
different time after operation
*P < 0.05, compared with pre-operation; P < 0.05,
compared with group injection.
—— Injection group ~ —@— Surgical group
80+
8 60
o]
]
I
S 40+
O
<
5
= 20+
0 | — T T T
02w1m 3m 6m 12m
Time point
B 10 P4l AAR S AR 5 WOMAC 253484k

*P<0.05, SARMAMI: P<0.05, HiEHLMHEL
Fig. 10 Changes of WOMAC total scores in two groups at

different time after operation

#P < 0.05, compared with pre-operation; P < 0.05,

compared with group injection.

PRI, LR, B EhE KO HAT EZ IR, fEbE
AR 7T K [ 1] 7 2% % F 50 AR AR A6 R i R A 3
JE, TR AN TH 23 AN [F R FE 0 B 7 oA B El o il
B/ RGO SRS H 6 3 2 5 i AR AL
M EIES), mAFEIRIE. KOA K22 KR
B, ARG A9 A A L ) R o £ 0 B A X L o
HIRAEW TR, 5B KOA i A
L5129 23% ~40% "', FEAHE T A RE R B KOA
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—e— Surgical group

—/— Injection group

60+
2 50
8
2 40-
2
kel
T 304
c
2
2 20
=
o
= 10-
0 T T T T T T
02w1im 3m 6m 12m
Time point
B9 AR AARSE AR E 5 WOMAC JIfEvF 221k
*P<0.05, SAREIAALL: P <0.05, SiEGTHAML
Fig. 9 Changes of WOMAC functional scores in two groups
at different time after operation
*P < (.05, compared with pre-operation; ‘P < 0.05,
compared with group injection.
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Fig. 11 Changes of drug use rates in two groups at different

time after operation

*P < (.05, compared with pre-operation; ‘P < 0.05,

compared with group injection.
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Table 2 Comparison of the treatment-related complications between two groups

RIGIERIE (72, %) M AR IEH FARA
Post-operative complications (72, %) Total Injection group (72 =31) Surgical group (72 = 35)
% fill K52 Puncture point pain 3(4.5) 0(0) 3(8.6)
JZ S BE Skin ecchymosis 5(7.6) 39.7) 2(5.7)
=3 REWHANHEZR (72, %)
Table 3 Patient satisfaction rate after treatment (72, %)
Y151 Grou T AR ANHSE AR AR AN R
- P Satisfied/Very satisfied Uncertain Dissatisfied/Very dissatisfied
1E 4 Injection group (72 =31) 12 (38.7) 7 (22.6) 12 (38.7)
F A4 Surgical group (72 = 35) 29 (82.9)* 6 (17.1)* 0 (0)*

*P<0.05, SESAMEL
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