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 E B PN E SRR E 4 B R (radiofrequency ablation, RFA) 677 R & X T K
(knee osteoarthritis, KOA) #Il& JRJ7 %, Fik: #HE2022 F 1 F £ 2023 F 1 F + B K H#F EBRAR
WIE B 112 Bl A AR E B EE KOA A, ML T &0 4 B4 (72 = 56) F0 4t
Y (72 =156), HMARFHEED SHRK HE RFA )Y, MBEAXFAMRF| SWEEMET. 28T
WA AEITE 1. 3. 6 /N A R ER T2 KT 4% (numerical rating scale, NRS) ¥4+, 42 K i
K 1F 2 (Oxford knee score, OKS). HRRE &7 3K (global perceived effect, GPE) Wt AR .
XV HEEE, FIEFTRATERN., &R BTE 1. 3. 6 NS NRS iFo B B4 5%
Befik (P < 0.01), OKS 434 H 4 B E 5 (P <0.01), GPE ¥4t TAEH (P<0.05). HAHKL
AEPELRRN. &1, ME5| SHEHN #E RFA % H K+ EZ KOA RANERE, RERXT
R, BERAHEE, AT EE KOA WikT#4—M T2 48 RN MET 7 £.
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Clinical study of genicular nerve radiofrequency ablation in knee osteoarthritis treatment *
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Ningcheng County Traditional Chinese Medicine Mongolian Medical Hospital, Chifeng 024200, China)
Abstract Objective: To observe the clinical effectiveness of ultrasound-guided genicular nerve radiof-
requency ablation (RFA) in knee osteoarthritis (KOA) treatment. Methods: From January 2022 to January
2023, 112 patients with KOA who met the inclusion criteria were enrolled from the pain department of China-
Japan Friendship Hospital. They were divided into Control group (72 = 56) or RFA group (7z = 56) according to
the random number table. The RFA group was treated with ultrasound-guided RFA of genicular nerves, while
the Control group was treated with ultrasound-guided nerve block. Outcome assessments were performed at
baseline and at the 1", 3" and 6" month post-treatment with the numerical rating scale (NRS), Oxford knee
score (OKS), Global perceived effect (GPE), and their adverse reaction was recorded. Results: At the 1",
3" and 6" month post-treatment, the NRS scores of the RFA group were significantly lower than those in the
Control group (P < 0.01); The OKS scores were significantly higher than that of the Control group (P <0.01);
The GPE scores were better than that of the Control group (P < 0.05). No serious adverse reactions occurred
in both groups. Conclusion: Ultrasound guided RFA of genicular nerves may significantly alleviate pain,
improve knee joint function, increase patient satisfaction, and provide a feasible safe and effective minimally inva-
sive treatment scheme in moderate to severe KOA.
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B 9% 5 & (knee osteoarthritis, KOA) /& #
NEFE ) FEEH, EE 60 % LA F 31.2% J5 1
42.1% wHERUE T2 KOA Y, B E BT eIk
P ITT9 (JBSLT Kellgren-Lawrence #¥47= 2 47,
A A AE RIS D IR N 8.1% ¥, HLBH4E
Wi B BHAT, KOA VEIT % ™ A E.
YVELYRYT . AESSIRPT R 25, R RS RE R R
FUZH RN KR TFAR, KT ERAE, HH
JHRlA (radiofrequency ablation, RFA) 1 A — il
FARIBITHEARS, CEEEmA MmN EEHR
(Food and Drug Administration, FDA) it # & & 1% P
KOA TR5FIRIT RURAE, AN BEA BT IBTF AR 15
No AHFEN o H AU B By RO B8 e
J% KOA Jo N AT BT BEPEBEALAT EAT 72, i — D4R
THER 75 5] 5 M KU #h 4 RFA X A 5 FF KOA X
AR

1. — ek

A G AR G B B R AR B G 2
¥ (8L S 2021-154-K112-1) , o [ I PR
57 15 ChiCTR2100043293. Fi A i N %8
MERE . HE 20224 1 HE 20234 1 A
H A 4 Bs B 9% 98 BHICIR 190 75 & 40 N AR HE 1) KOA
N

PNFRHE: DS KOA iz lhibrE ® @
KA 3 AN A B L, SRR ERGE; @K%
I 7 4> D VF 4y (numerical rating scale, NRS) 3
=40 @ERTESOSLL L OANH124AH
P8 TR 24 30E S Kellgren-Lawrence 73 2% ' III-1V 2%
(E D .

HeBRbRiE: OFFHFFRIBITT R BRI
N ERTT N BT E:; QBT FARALHE; G
B AR L AR AT B L T RE AT s @A KN TR
iR ©G I ELPER. 2B tERLEE; ©

% 1 Kellgren-Lawrence 72 53K
Table 1 Kellgren-Lawrence grading scale
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Ji g hRitE: OISR 2 A BT FB: @1k
56 1 1) 5 A 7 B AN (R e I B L A R b S A R ¢ 1Bk
5 OABERARE. TeRFHEIT KU &t
KA 42

2. FARAER . A&

S A R GRS (LB R-2000B M1« 54
PR EEE (b BET AR AR, 22 GX
100 mm X5 mm) . EAEIZHEE (e Canon Aplio
i800 TUS-AI800) . & HILFINE (EEHJLTHD -
MR AERIFE R AR Gt M2303CG1D) |
7R ARRAVESHR CHUM BRI AR 25 IR A =],
ft5: 0001534607) « PURRFEFFWE (G tEHZ,
fit5: 7B230205-1) « HEZERE (TPH (RE)
ZMARR AR, k5. 221204A) .

3. FEAREM . UL H bR £ ik

f# Fl G*Power 3.1 i+ HAF LT FAEAE P, R
U PR TR I R B £=0.25, XFFEENE,
BEXEE N 0.85, X o ff 0.05, =E M E A
PE0.5, FRHFRE 4561, HI& 20% ikzE, HRE
AT 112 BilIE N .

A AL B 2R, AL X R 56
I F0 S A 2H 56 B, HLUE Bl U7\ 2RI ECHE Ge vk N R
KB, RIS ARE A,

AR RN IRAE MR T, AR
TR PP S I R ST X IR AN, AR A
AR SR H PR EE: RO P i 4 b 20 i R IR
A (superomedial genicular nerve, SMGN).
J& N 44 £ (inferomedial genicular nerve, IMGN),
AP 0 B I B A #0228 (superolateral genicular
nerve, SLGN), 4K TTIHILH SMGN. IMGN,
SLGN. 7E 22 i I W Je Al b = o 20 5 4 2t
PZ I SCHH, 2 8B SRR T 00 FE ¥ JE 2 e
23R 37 (recurrent fibular nerve, RFN) 5 JiE & fh £ &
THEEKE, ANRIMERE, KRIERFNAER
RFA HFr#Z,

4% Grade J#ii& Description

0 2% Grade 0

I % Grade 1

11 2% Grade 11
111 2% Grade 111
IV 2% Grade IV

Z4E %% Minor osteophytes

FTekAE (IE#) No change (normal)

A%, (HoR R &7 AIBR Obvious osteophytes, but not involving the joint space
T (RN P E AR 4 Moderate stenosis of joint space
JEAT R ATBE I R4S, #CE R EAL Articular space narrowing, subchondral sclerosis
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SEARZE R 7 5] IR DA 22 RFA; X HEZH.
K 5] S B . 4L NI A
FHLTHE T s ST

(D R JLT BRI S o AU B
P, BRI M R TNEKD , HEHT, B
WTFE, BT S5 /MIZAZ XS T2 0.5 cm
SRR A, R R e R BT, B IARE NG
g, FENBERJUTHE 2 ml. 254 LT AW, W)
Jel B AR S B E N LT B, 1B %5 Heaa ki,
DTG B AU 78 56 ZE A, MR N 230 JE ARG 20
Wo BEFES 1R, 3N 1AMITHE.

(2) G| FREGEME RFA: 5 NBUMEMZ,
PR RS S il R N8B , HEET, BEHTFE,
1 FH 7 0 2% B 48 2k (6~ 13 MHz), iH 5 SMGN.
IMGN. SLGN, HAf s [FAshlk, 17254
R T WA R i (LD, /R
BRI J oK FH P TH AR 2 2R 50, X H AR
BTG, SHCN 50 Hz + 0.5V, HIRME
B X 7] &2 #0E: S302 Hz + 0.5 Visshilhik, A~
25| RN Bksh. #ARIAG, TAEEE (70°C.
120 s). SR S5, [mIC L, A S 2 ml
TH RBUR (1% ZURF PSR 1.25 ml + HAGfZE
S 1 ml + BT REAKFA 1 ml + 0.9% SALEESS
W475mD o 1IN 1T AT

(3) A5 SR A 7 A
A 5| SR 2 RFA,  #E 5 HA S [l il I,
REEBALIESS 2 ml ¥ RBURE (1% 2 IR B 50
1.25 ml + HESRIES 1 ml + B 55 tKRs 1 ml +
0.9% FALINESIR 4.75 mD o 1 N 1 ANTRE

5. Mg ta b

BT % N 9T 0 X IBI7 i 1. 3 fite A~ H kAT

Bl 1 S| REe p E f

Fig. 1 Ultrasound guided target localization of knee sensory nerve
(A) JBE I P 3 ik (superomedial genicular artery, SMGA). Ji ‘H P I # (medial femoral epicondyle, MFE). i &
F (femur shaft, FS); (B) & T MBIl (inferomedial genicular artery, IMGA). & & P _L#E (media tibia epicondyle,
MTE); (C) & LAMUBhAK (superolateral genicular artery, SLGA)~ f%15 4 L #E (lateral femoral epicondyle, LFE)
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(1) BURZCR " SR NRS P2 Al B 5%
B 0 NTEH, 10 7 MBI KT -

(2) A RFRERATIES (Oxford knee score,
OKS) ": MBI BTN R, BHE 12 4
WH, HrhsATHEH TG, 74 EHT
VA DIRE, BAIH R0 N 1~5 70, mE[T
912 A3 sy AR, B OKS V43, 4 3T % 4
60, Ut IR M T REER IEH

(3) #& & J& K 97 2L (global perceived effect,
GPE) " AW AN B S EIT SR E R,
1~7795, 13NN ZE, 70N E .

6. ittt

KA SAS 9.2 B AFBEATHARE /. T A TR TR
BER B + ARl 2E (X £8D) For, HECE kA
CERY BRI (L) KR, —RETRMER . TR,
PR EFEHCRH F K5, 408 NRS. OKS. GPE V4>
FEBCR F BN &7 225047, THECERER A R T
o ARBURIGIIR AU, B o= 0.05 AR IARHE,
P <005 AERAGITEEL. AR IRHE
[t 3597 J5 U (intention-to-treat, ITT), 2527597 358 ik
51 IRBEVTR A BRI AT NN GE it . Bt R s R R
UWIIE 45 %% 7712 (last-observation-carried-forward) .

& R

1. — Bk

AW FT L BT A 99 bR HE ) KOA i A 120
i, HERR 8 ;4 B9 K. 2 B2 RIB T 4. 2 fI
ANBIINBF T o B AFFENAIE 112 6], FZBENLEL
FIFBENL I NEAIA (72 = 56). MR (72 = 56).
W T A2 2 BFR, 3 BIcvs; XTRRALA 1
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BIFAR, 26157, BHFCmAERE 2. X2 N6
PRI, PREFREL. AR AL 2 H bR piae i Bt
T, WA ZEREGEE L (E2) .
2. W4 NRS ¥4t
STAE A BB T JS 1. 37 6 I H NRS
SR R B E R (P < 0.01), VAT G 1A
FURMARA NRS ¥4 73 7 8 (1.7£1.2)s (2.0E1.1).
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HERR 8 H: A 4 ], SRIXGE
KATR 20, 2 BINERE

| BRSO 4 (72 = 112)

/\

SR (72 = 56) | | Xt (72 = 56)
, !
I MH (72=155) 1 ™MH (72=755)
1 BIIFA 1 BIFA
, !
3AMH (72=53) 3AMH (2=54)
LBIFAR, 1F1K IRESY]
, !
6 NMH (72=51) 6 ™MH (72=153)
2 f 2RV 1 %5

B2 Wi
Fig. 2 Flow chart of the study

®2 AR B

Table 2 General clinical data of the patients
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(225+1.11), % X B 41 (3.4+1.0). (3.7£0.9).
(4.5+1.2) BEEE (P<0.01, WE3 , R
AIEE ] A R N TR o

3. W4 OKS ¥4tk

SEARZH AN BRZH VAT S 1. 3. 6 N H OKS ¥
SESRITIT R E TR (P <0.01), 16975 5 T A5
S OKS V¥4 4358 (34.6£7.3) (36.6+8.7).
(37.4%8.9), # Xt W 4 (29.1£7.8). (27.7+7.8).
(24.1+62) BETHE (P<0.01, LE4) , FW4
AHEH T S A S R N IR D RER S

4. Wi“ll GPE 143 L%

SRR IRALIAITIE 1. 3+ 6 A H i[5
Ai4H GPE V¥4 WAL T X HRAL (P <0.05, WL S)
TSI N BIE T R B TR

5. PRAHA R ISR AEFR L

AL 4 ). 0FRRA 3 B NTRYT SR LR TR
FSH, 3~5 RIGBEATIKE: WK AR HI O
JR G S DR Ml N IR G S IR R E

15 .

SHIH AR (RFA) 1R S8 P AR IR )T &
PRI M AT MRS, EORTTR R R
TSP L] LAy 9 R LSO R S 4Lk i e B X
H, HERMPE R SCHME S SMIIX A, FBEs
SCER AT I B e T X2, I AN A 22 2 RS O X 41
XA AR TR AHEEL L Hh,
PSR SR SO T B AL 2% WO LRE A T »

847 Index A4 RFA group (72 = 56) X} BRZH Control group (72 = 56) P

iy () Age (Years)
71 Gender (72)
% Female
55 Male
14 E 54 Body mass index (kg/m’)
JiifE (J1) Disease course (Months)
AR FRAL Pathology
I Left
47 Right
X Bilateral
H R4 Target nerve
i LA MIARZE SMGN R A Z: IMGN
JE_EAMUARZ: SLGN

I
I E A MIPPZE SMGN. R N IIRIZE IMGN.
Jg& EAMl#Z: SLGN

65.1+8.7 63.81+7.6 0.43
36 38 0.84
20 18
27.6+3.0 27.8+3.1 0.65
66.31+34.3 66.61+30.8 0.96
21 23
16 17 0.82
19 16
37 35
6 > 0.80
13 16
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%]
¥ 44
z
2_
skt sekis
0 T *#:#ﬂ T T
Pre-treatment 1 m 3m 6 m
Post-treatment
Time point

B3 G AL NRS 1750 A5
P <0.01, SARAMLL, “P <001, SiHITH]
AHEL

Fig.3 Changes of NRS scores in the RFA group and the
Control group
**P < .01, compared with group Control; “P < 0.01,
compared with pre-treatment.

—0— Control —8— RFA

~
1
*

GPE scores
D
1
*

Tm 3m 6m
Time point
B 5 SR IRAIGTT G GPE W AL
*P<0.05, SRR
Fig. 5 Changes of GPE scores post-treatment in the RFA

group and the Control group
*P < 0.05, compared with group Control.

[F) 1% B B Bk F£ 4T, SMGN R 5 i A UL S 18 5% 49
3, DGR B R EECTT B3, AT TR BN
MIZh K, SLGN 47 EAMUZN K, 04T T & 4k
B SE A 42 5G9 IMGN 58 R 9l I 8 A4 47 72
JRARZE ML R, ERRE OB T 7, EAT T A ME]
WU iR, 40 G SR . — AR
fif 28 fii2 1~ 3 (infrapatellar branch of saphenous nerve,
IPBSN) S5 HC KBk, AN/ 8 501 S o3 A T IR O
. BT AMMZ IMGN, B 14U A4 SLGN 1
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(T

[OControl HRFA

ok
ok
— o #

50+

#

“t
#t

OKS scores

Pre-treatment 1m 3m 6m

Post-treatment
Time point
B4 SHEZLRIX IR OKS P4 B ALK I
P <001, SAMAMLL, “P <001, SHITHT
HHEE
Fig.4 Changes of OKS scores in the RFA group and the
Control group
##P < (.01, compared with group Control; “P < 0.01,
compared with pre-treatment.

& E IR SMON 280 SO B AR HLI E, #F
BERA A, BA RPN E MR AT

AHEFCRA 70°CHGEE, BEORIEEMETT R, X
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HA LB RATIZE TIRE . BT A B DY Sk L
L3 U0 AR BE Rk SR A RON, RFA 44k
AR . SRR A 1) AR 5 BN U 223 i
B LT dE 2 B, PR BE RAE RN, A
ANIATE . SR DIRRARIRIE B, X L8 AR S5
3 JANEE . RO 2 AR AT LIAE 2~3 A H
IR A2k, AR R S AR AR ORAR L b Bk
TAIARAG 7™ FE AR RN b o A AR AT M R
BIETER I, 5 P A A I 2 2 A B ) e £ A
B, XA AT B SR TR . AEFE RFA
Je A B AR I S 24— T T AR R SR S R
REJNE, 53—y T 7 3o R A 47 7 A Ao £ B A
P o

il PSRN S ULELE | S TP N 317) I S E
& X BGENHMERERUR, WA BRI . A
WHFCR A 51 AL, W BB R sk,
B A B e A bk B L F LA F 45 A
B ORI HbR e, B R, TR A
TR

AT KRB, 1BIT R SHAL NRS 173 BB
TR, OKS PP Wl m T Xt B4 Va7 G &S
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5] A AT A B A T IR A, PR IR R s
1 BEH ORI KOA KRR . i =35 T
REIRZS, PRI L, X5 BEAEAF T AR 7 U120,
BRG AL 4 . ot RAL 3 Bl N V697 5 IR i
FRBEAL, AW AR K AT E AN B

H 3 3 R B U] KOA S35 B IR, B0
TH RS FEOCT IS N RSN, WO R R
KR NS LT BEGYT . BERJLT HER
FRAZRES, HEMER 5T R 2 R,
B BTV T LS SR R s, DR
IR, (R 2 s B R Y AR ST
AZH 2 BITCAL, 8 R P i, I R IR A R Ok
TRBENANZELE . STHCE SR AR B
FKATEFIRAE, N LM EA Mk,

K RAZIENA R : Ol T oM
B, FLEAM (AR X)) , KT ELlE
RLHER, ARBEHHTIZBAPOMIGTT; QFEAEA R,
R — DT R EIR IR  JE o d . KPR
Z LR, AR B 1 IR AR S o

i bRTid, M55 B 4 RFA 1] B
FEAIC KOA MK, B R i haeRas, #=a
NGB, b E I KOA HIVAYT IR At —Fha] 47 %
B RMENEIT TS, AR .
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Fr R AR A - MO B A% IR B8 8 7 18 1 N R AN 18 1 e i 5 A Y
AT A

T PR ORI 1 PR 2 S BU0 B CAnMAIAE ) PN IR 2R . AMIIZE A (lateral habenula, LHb) 2

B 9mi i g RN POEAT Sy, DD RERRRS S ARIE AP AEAR SR B R o BRAERE SR, LHb B2a R sA,
KU HARFEAT Ao LHb B4 VS A i i 5 A REAT Jy, H AT ANE 2. PR (thalamic reticular
nucleus, TRN) i i SMU AT FE 2 8], 745 GABA BEMZ U, MRAEE N KIFE AR, TRN 58 =45
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PUMR BRI BRI L. 455K, sTRN-LHb M 8RS i AR REAT Ay, (AR SE.  (7) sTRN
PG R, RETABENEE B ZX . Z5i6: sTRN — LHb P E U818 P B ORI M 790 75 & 40
HEREAT 9o T T AIAIAE R 7 31 TG T 7 3R SR 48 m AT R
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