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B E HH: DHEMT KRS S TH# AR (low-temperature plasma radiofrequency ablation, CA) Fu 4t
W HEEAR (radiofrequency thermocoagulation, RF) 7697 # 7 4 Ja S IR M B R AR 28, K3l ROT s fn
Tath, FiE: MN20184F 9 AZ 20194 10 AEF HAFERKEHEIMNF ARG 654 #
WA R ERERRA, HFAT X2 AMEFE FHBAL (CAL) Fft MAUWAL (RFA) .
CAU (2=44) REZ THWEE AN MBS HTHBA, RFA (z=21) REZTHMEE AL
S RBEERA. 2B TFARM. AEHE1X. 2. 1. 3. 6. 12 MR A#ITEREE T ITELZE (nu-
merical rating scale, NRS) 4>, K K MacNab #r/EIF 4 FARAM K H LAESHATH Y, HHAATH A KL
ZRMEN. BER: WARARWNRS WA LHEUFER. AEF 1R 2/, 1. 3. 6. 24N AM
NRS ¥ 2%k F AR (P <0.001). HFEthE, REHE 1K CA 4 NRSIF{ETF RF 4 (P <0.05). K
JE2 R ZE 12 CAANRS F# ¥ K FRFA, EZFREHTFEN. R AR MacNab 17, CA 4
EAREE 1 RIEAFR N h/ B/ 8 R AG] (65.9%) B B 5T RF 4 38.1%), ZREAHItFEL (P<
0.05). FWAFAMAILKIELREK, ZRLAUTFEN. &Ei: MEEE T HBA oM AR S A
BEMBEHET IORMIER, PG RIFNER RO 12 /DA KT %, WMEMIET 7 EKETY
W o 2 8 A £ R
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A comparison of low-temperature plasma radiofrequency ablation and temperature-
controlled radiofrequency thermocoagulation in the treatment of low back pain caused by
medial branch of the spinal dorsal ramus *
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Abstract Objective: To retrospectively compare the short-term and long-term clinical efficacy and safety of
low-temperature plasma radiofrequency ablation (CA) and radiofrequency thermocoagulation (RF) in the
treatment of patients with low back pain caused by medial branch of the spinal dorsal ramus. Methods: Be-
tween September 2018 and October 2019, 65 inpatients who underwent low-temperature plasma radiofre-
quency ablation and radiofrequency thermocoagulation surgery for low back pain caused by medial branch
of the spinal dorsal ramus in the Pain Department of the China-Japan Friendship Hospital were divided into
the low-temperature plasma radiofrequency ablation group (CA group, 7z = 44) and radiofrequency thermo-
coagulation group (RF group, 7z = 21). The patients' numerical rating scale (NRS) score, modified MacNab
criteria and operation related complications were followed up before operation, 1 day, 2 weeks, 1 month,
3 months, 6 months and 12 months after operation, and the differences between the two groups were an-
alyzed. Results: There was no significant difference between the two groups in preoperative NRS scores.

The NRS score of each group at each time point after operation was significantly lower than that before
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operation (P < 0.001). The NRS score of CA group was significantly lower than that of RF group on the 1%
day after operation (P < 0.05). The NRS score of CA group was lower than that of RF group from 2 weeks to 12
months after operation, but the difference was not statistically significant. According to the modified MacNab
criteria, the proportion of patients (65.9%) with excellent/good/fair functional scores in the CA group was sig-
nificantly higher than that in the RF group (38.1%) on the first day after surgery, and the difference was statisti-
cally significant (P < 0.05). Comparisons of surgical-related complications showed that there was no significant
difference between the two groups. Conclusion: Low-temperature plasma radiofrequency ablation or radiof-
requency thermocoagulation can effectively treat low back pain caused by medial branch of the spinal dorsal
ramus, and both methods can achieve short-term and 12 months long-term efficacy, while there is no significant

difference in the long-term efficacy and safety between the two treatment.

Key words Low-temperature plasma radiofrequency ablation; Radiofrequency thermocoagulation; Low back

pain caused by medial branch of the spinal dorsal ramus; Clinical efficacy; Safety
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HFH H S7K PRI, EK PR e sz e,
BT MR, B RO/ R KT B
GRS SRR FEOCTT RG4S ARG
TR, R AT SRR BRI AR, M
TP A i SRR IR R A

T8 m R E IR RAT T 7, B4 G SR
PEHERR RO PR A2 W s HEAT A7 A2 4 80, RLB A X 12
NI INR,  FEOG B B TR0 Tt bl 2 3 . 36 [
ff—TRRT LR ®, 2000 £ 2011 4E, Btk
TG T oK ME RN, A e S
SIAMSBAR A 2 B A& . BRI RS
CERHA . PR SIS DL B VA R R A Ak
A G SR a7 R B O,
22 J5 PN SZ BEL# (medial branch blocks, MBBs) # A
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FRIE 259 (1.5% F)Z R H 0.5 mD) , FHE SRR
T RKTTHE M ST N SR KR = 50% JF
FF42 30 min BL I,
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(1) HFAAGEEAR: RFE 45 4 2 5E R 244
Cosman 5 4l #&¢ {¢ (Cosman Medical, Inc. Burling-
ton, USA). FARIIHE: i Npk e EAEE IR HUf
B, BEASERRAE TR &0 N T, fE CIRE X 4
12N, IEAL. DAL AR 3 WL i IRt 4
JG SRR R R IR RS, kA 22G, KA
10 cm, #REEuGKE 0.3 em SHAER, 1B R 7ERE
RIS ERFTRA AL, HESHR 2 £1/10 Rl &
WAL B REEMEMEALIE N2, BERFEEAL; R
BFOAE “Irtg =R ” IR 4. ZF RN fE, A
SR R AR AT E I Ak v A #E 50 Haz.
HLE 0.3~0.5V, i A H I BRI A7 5 A Fi &
XK — 5 123 MHAA % 2 Hz, H% 0.6~0.8 VI,
HH IR A DX S UL S i Bk 5Ty, [ AN P R R iz
Uity JECSS R S LR 4 ik s Dl . BB R p 2 A B
Ja, S 1%~2% M ZRKE 1 ml, %£f5 min J5
TF IR b e S PSR R 2, 45 7 80/90°C, % 120 s
[ 2 AN S 00 ) A A o A N TS 5 O X k)
2, BREKIMBRZWEMAE G, WEE L

(2) RIREETFIHBA: CAHAHEETT Ik
GRS B TR 2 DRt /E R4t (Arthroscopic
Electrosurgery System 2000, USA ). Ji AMEAL. 2L
AR 7% F RF He £ CTEE X 4515 T, 4%
flEtF R RS, @F i ENRIESEE 7Tk
HIERE B T2 OReEAE RA 7L, RA 1
R, BRI RS, R RE LRI ] Sk AL
THAAME, HREIHEN 2% M2 RHE 1 ml, 5§
£F 5 min 5 B IKIRSE S FHRE IR,
. 3/4 R4 (45 W) R 15 sX4 I, BRR A RMET
30 s Ja P ORTERR, A0 KON iRE 4 S S,
MEE RS,
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2 . 1. 30 6 12 A H kAT vE AL, 0 8 B, 10
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5 FHE= 50%, TSR NI R AEFEE . A%
B o= CHBBIEY B BD X100%. RE LSR8 R
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1. 3. 6 Al 12 ATV A RITIREIRES, 25
Rt By w2 L EREalR, mE
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R @F A K I RAE AR S5 A2 75 5l
i PRI, ERGEIGE . TR R, Hia .
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% Hl SPSS 24.0 (IBM, Armonk, NY, USA) # 4T
Gt b, XWTESETEE, U2 ES SR, K
RS %0 + druE 2 (X £8D) 5 RFE L, WS 0 A
Kb 0 AL R (PO I D SRk, BE AL
VU IR 3% SR BE L 22 S PR 0 A SR B ISR AR ¢ B0 B
Mann-Whitney U 558, 097705 LWECR HE S &
75 253 W Friedman K536 . 4028 80RER I HHEORI
SIBORFRIE . EEX A R B RL E TR R O
6556 5 Fisher KBRS 3, 2 70 28 BORMR A Krus-
kal-Willis H f %6 . XSS P < 0.05 INAZE 7H 4
TR

s R

1. P4 AN 24 R AR

Bl 9 AN MEA. SRS K E 48 2L (body
mass index, BMI) %5 A\ [ 2= %5 1F DA & 9 F2. R AT
NRS W5 R MR FEREAT A B, P2
ERLgtEE L (LR D .

2. G IR )R

(1) NRS P75 H5ARHAHE, WMAREE 1 K.
2 B 1. 37 64 12 H 1 NRS P43 3 B & R F%,
BHIGIT IR ERA it 22 E X (P < 0.001).
IR ELEL, RJGH 1K CA 41 NRS ¥4 T RF 41,
ZERBAG R P<005). RJE2HE 12 H CAH
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(2) KA MEMRR: CAHERFE 1 KK
A MR (38.6%) & T RF 4 (14.3%), 4
) 2 A G2 (P <0.05). CA 4172 8. 1.
3. 60 RAHEWANGMEST RFA, HER
LGRS (K2 .

(3) B K J5 MacNab brifE: H4E S R MacNab 5
#E, CA HTEARIGH | RIJEEVEH MR/ R /AT s A
K1 OANDIEEE

Table 1 Characteristics of patients
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EL7] (65.9%) Wi F RF 41 (38.1%), ZRH 41T
FREX (P<0.05). WAHRE2 . 1. 3. 6. 124
HINREsy, ER Lg% E L (k2

(4) FARMIKIERAE: RF 419 1 41 H BE T
I, RJE1DHNEEIRE M. WAYA 153
PRSI, 1B IR R R R . 2 R L
ML SR AR T A . R 2T AR AR S R E A
RMERTGFE L (WE3

p - JSRES CAH RF 4 PiE
HHE Characteristics Total CA group RF group P value
YL Sex (72, %) 0.882

55 Male 27 (41.5) 18 (40.9) 9(42.9)

% Female 38 (58.5) 26 (59.1) 12 (57.1)

1A
il () 67.5+11.7 68.1+10.9 66.11+13.4 0.520
Age (Years)

AEHE (kg/m®) BMI (kg/m’) 23.84+3.6 24.0+3.6 234438 0.586
2 (H) Duration of pain (months) 48 (1-360) 36 (2-360) 60 (1-360) 0.166
K Hi NRS 1F4> Pre-operative NRS 7.0+1.3 7.0+1.4 7.1£1.0 0.785
R Side affected (72, %) 0.496

XU Bilateral 38 (58.5) 27 (61.4) 11 (52.4)

Al Right 13 (20.0) 7(15.9) 6(28.6)

e Left 14 (21.5) 10 (22.7) 4(19.0)

[ RF group W CAgroup

87 +—e—i RF group +—a— CA group 50

7 40 *

9

@ 6 S 30
2 5
@ <4

Z 54 o 20
o

4 10+

solok
3 T T T T T T T 0 I

Pre-operation 1d 2w Tm 3m 6m 12m

Time point

B 1 PR ARG AR NRS P4 (x £5D)
P <0001, SARFANL; P<005, 5 RF 4L
Fig. 1 Changes of NRS scores two groups at different times
after operation (X =SD)
*#%P < (0.001, compared with pre-operation; P <
0.05, compared with group RF.

S

1d 2w 1m 3m 6m 12m
Follow-up period

B2 PR A S AN R B 5 I ) i A R i
RIEH TR, WHKRAEREWRER BEEER
'P<0.05, 5 RF 4L

Fig. 2 Pain relief effective rate of two groups at different
follow-up time after operation
There was a significant difference in the pain relief effec-
tive rate between the two groups on day 1 after surgery.
P < 0.05, compared with group RF.
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R2 WY ARG SR MacNab Fr#EPEA [72 (%)]
Table 2 Assessment of modified MacNab criteria post operation [72 (%)]
N TR 1R 1 H 3H 6 H 12 H
Post-treatment Grade 1d 2 week 1 month 3 months 6 months 12 months
CA H i/ B /a7 "
Ch sroup Excellont/Good/Fair 29 (65.9) 29 (65.9) 29 (65.9) 28 (63.6) 27 (61.4) 26 (59.1)
(72=44) # Poor 15 (34.1) 15 (34.1) 15 (34.1) 16 (36.4) 17 (38.6) 18 (40.9)
RF 41 e/ B /]
RE group Excellent/Good/Fair 8(38.1) 15 (74.1) 15 (71.4) 14 (66.7) 13 (61.9) 13 (61.9)
(72=21) % Poor 13 (61.9) 6 (28.6) 6 (28.6) 7(33.3) 8 (38.1) 8 (38.1)
P<0.05, 5 RF 41HLtL; "P<0.05, compared with group RF.
®3 AR AT ARMKIEIAELLAL (72 (%)]
Table 3 Comparison of the complications related to the procedure in two groups [7z (%)]
IR R4 cA#4l RF 241
Complications Total CA group RF group
YA N E
Worsening of low back pain 1(1:54) 0(0.00) 1(4.76)
R IR
Puncture point pain 2(3.08) 1@223) 1(4.76)
BR R IRRRA
New numbness in lower extremity 2(.08) 1(223) 1(4.76)
P 1.000
W % U, R AT HR RN BT ROA0ET . UL R

T A 305 252 0 AR R S AR A N7 P e )
2, (HRIRDE TR F A T % . AN F
PR CAnk S, BB, A REED £
P2 5 SR E B 22 AR D7 T A KA 12 AN A RK
Wk, IR ELBR 7RI RERST R et A (A ST
AR 20, FEE BB S AR ik SR A oA 0 5%
B2 ) 22 5 U BE A U A A S A R A A e
2 Ji SCPRPE R R 9T U7 T B A W R K
F97 2, AT AE N B VG T 7 %. Lakemeier 45 Y
TFREM —TBENL. XUE . X IR 45 R R, S
BRI ThRE s UL IR/D T IR 259
R 7 B AT B R A T 3. ASHIE T 5%
RF J897 B J5 NRS KB, AR5 % I 8 NRS #7732
BE T, UiB] RF 1A R # 4 5 SCUR T
Jiio LLE CA I RF BiFPIGTT 7 i RT3 B,
RF AARJGH 1 K NRS WA PR, KRG 1K
Diae v A Bmr i N Ee k. FE R A, Ar
BE 5 M AEE T AN ¢ CHI@ I — AP A IR %
el QU2 AV I SR T M= LS R G A S )
i~ wallerian 2514 i 28 HRREL451 497 N 1y L OB 2 g 4%
3, HFBRGIRITE RN S B KNER . IR
JE 2R 0 30 AT 187 P 8 R DA R 5 = 350 2 R P A
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(1)L FEE 350 AT RE S A B A BGEE RUR T BOR S5 4 A 1]
WEREMANE . ZFiE3IThaebsml s a Rl R
Mg, WK AEE A DU %)
RESRIR B, AR5 3l T BEANIE M AL 12 B T RE I
TE, ZRHIGIT G T RE T L T VA A E
B UL IALAE DG T RE B 7 LA e V5 Bh Th R FI e ik &2
DRIk RF 7E PR SR A7 T AR A AT R K T Th e s
TSI A A AT RE TR AP A S SR PRI R
Ko PRI RE AR B 5 WIS AR AL R, R
A R IR T R M U,

R UL 25 5 1 T Rl R A2 0 A SR T A B A
NBITH AR Z—, 2000 4F 7 H £ [H FDA Lt 71k
T8 T BB T AR I8 97 REARE (R B 28 g, #H
F IR T A EE A RS e 2T 5, RS
R 7 TH R BE S TR IR T R Y Ik
TS5 B T AR R ARG R A 3 AR A 559 A0 AR R 2
L LRSS T2, HIERe IRl K241
i 1) %) 3 - A o D 2R 17T T OGR4 TR 7
A, Tk B 40 288 [ IR FE 10 H 1), —MRATE 40°C
e A RAT TR R 8ORE B )9 R RO, X R g
RLR R T HARERRE, 1 H R R AR R
40~70°C, PRUEHAI G EARRN, w2 e
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TE AP0 B PO R IT TP i e 4otk U7 e 1)
KH CA BITHEMEA fa SCRVEER IS 7 R
BRI AT 20, ARG RS2 —8. BRI
J& NRS P KL, CAVRITH A Ja SCIRPE IR T
Y] RJGE 1K CA ZHNRS ¥4 AL T RE 4,
ULHH CA IR S 45 H R T R0, DR R AR
HEAMAR JG 2 IF 18] CA KA S F 55 T RF
H, REH 1 RENEE, KHNRE MacNab brif
PR A DI REIRS WA R R R . 25 BT, CA
TEVRIT AT PR I SR LG 77 T A 46 e ) 6 1 e
BT, FET RO R

Sun % PUHRIE T 3 4852 RE IEIT IR HEL
PRI EE J 2 2200 N R TR, AW FiH RF
M1 AR A I TN, 5 RE T RS A K
HRBUG B RA T BT e, MANHA R 1 L
NHBL T Z 00 55 &, (5 1~2 & A AR 2%,
CA ZH 7 9 I =5 R8T T TR R 1) Jk A2 22 35 RF 41
K, HERTLGFE N, IR8E U A A =g
1% B b S BRI (1) A AN A ] 22 57

KA FAEW TR RIIERE T, TR RK
R SR, AR AT PR 2 FH A I Sk T RE 2
S Ml 5 B 0, TR A 7R KA [ B[R4 R AS [ 30 DR e
25 AT 2 Wi e Ao 2 B 1) 92 R R B v B
R, ARAGIGRIT 2L BT CAARHIE 50K FH B O 48 BH i
BT VR RIR A T S AEAE FHRE S HiE 5 =, LA
TG JE NI SRR SR o BEat, B b NORE R
S PR A i P S B PR A, ELEI S99 X 2R 1A
15 L HMECAHER, SEbR B TCiEAE N . (R,
¥ ST R RETAR A FAAE N L-L, FHE S
PR S B i (0 s, I S AR A O R — B
(o U9, A0 SRAE CT 51 % RS, JURE LAE 58 Pk
BT, DAY Ry BHIR O HERA e . LA ARHIT 782 [l i
Weit, FEARERAD, BEVIR A A REE K, PR
B v o I PRI B — A IR AR R

ZE BRTIR, AR SE B V8 R A R S A A B 45
RIJEEH MG HE WA G SCRMEER, BT ARESE
1 K CA X MR FE A ThREGE S WU T RF 4
Ab, FoARBE VT I [R] P 4 RS T ROF B E 2 R,
Wi B R R 9T 5 VA S RE AT KT 1A A T RO 12
MARKIT R, B et RE.
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BIFNE O K &iE BT 21K FE4% (ACC-NAc) AT KB SRt LR

A% (Empathy) 54852 PR AN RS MG IBOIRAS, EAEAS hle B 2P . JEIE A 2 — b
IAE N THAAAE R S G BN A 7, BB GR B, VF 2 R B8R I th ek B ORI SEIS 478, Blani
SUPERMA. BTN IR BT (ACC) REMS Im AL ¢ T AR A AE BOIRASIAE 2, SR T R I 5 47 I ph 2 20 B AL
MANE . B WAL HECHAT RS (IR, BURMZR) KAEMEIREILE. Ik (D 3)
YIRS, 43 ) R FH 564 35 IRV T (CFA) MEh By 5 A0 IS Fi o 8 57/ BR 2 RE R | BRI B AN IR AR Y . (2)
17 %A KA von Frey hair ZF4E22 K MHIMREL,  RHAVZIEHOK NN B POR IR AR, 15259
FESS AT ZE0IRAS  CEI BA A /N B AN [R] 17 26 /) B AR PR I T8 A 341 5 A WA /I B 75 22 I 4 R ABA R 17 SRR
D), EENMANZEFEE. (3 StBife . Bl #i# AAV-DI-CaMKIla-NpHR SEHLA #1476
FIF0H], AAV-DJ-CaMKIla-ChR2 SZHLE . 45 5. (1) SKIRAMEILE (28R o WE#E (bystander,
BY) /INERURIZE g 28 1 1) /N BRUBCEE [R) — S8 EAT 1 /DI AR, 23 BY /NEUH I T RREELT 4~ 24 /NI AL
g OO FFRATRE, RIS Z . (20 N TIRAS SARLERIMNIX, i#id FosCreERT2 (TRAP2)
/B Ail4-TdTomato /) R AZ AL A4 2 FosCre-tdTomato /N, FISRFRIC S 5ILE R ML T, SRR,
PIF AT LA ELBY /N ACC FTUAS R FC5 i XA 28 e s, B R RS (NAc) FIEEAMIAT (= #% (BLA)
%o [FIE, BLFH R SAIE R B s BR A E 1 B I AR T ACC I NAC #0E A4 0 2 [RIAE1E B S A4z .

(3) N THRIE ACC MFERIFH IR BE AL, T8Iy S OE N H] ACC i XMLt (81 )5, ] ACC fis
X2 5L R I 2 T0) BidlH] ACC-NAc %5, %M 17 BY /NRAUMIRERI L, (HAFEm CFA
ANERIREG HORIBEOE ACC-NAC U0, {15 BY /)N b H I BN [R) 40 5 2 e K &8 72 /I o e &5 AR IR
ACC-NAc Xa) %] LU I AR B 3E1s , EAEIHURE. (4 8 TIRIT ACC-NAc izt R G BHA
Wk 1, R R L L AR RVR ALY, BY AN RUE AR RS R TR EAT A, BIRMRAEEIL . 4
RIerr, EIEGEAEH] ACC-NAc AREZME BY /MR IIRMA, (HANRELZM S CFA /N AS 5 R EG
il ACC-BLA W] AT 242 /il BY /NI RYIR, (BRI, Jas SRR ACC-NAc il ACC-BLA 43 Jill ¢
SRR RMER IS . (5) 8 TIESEER & AR, CFA GRS BY /MRS CFA G54 115
MR I/ SR LB G, Geff 7 3O, SBURMAA RIS, e, ERE 0] ACC 5 ACC-NAc,
BY /MR ARG SR, UOBARHET T BRI IEEA . g RIRR, ACC-NAc Z 58URMNILE . 25 LA,
PEIF BRI AN R PR S o R B AS T g H At N BB, BRI 4G: ACC-NAc #h& IR Bk AT e PR 1 5 9%
YR AER 1)L, T ACC-BLA #HE IR % 1] DURF S Ve R P B R 0 347 o 1) IR R 2 3L A% B R e PEER B LA,
B T A ARRAESOR S 0 NZE R TF A ST I, RN 5 b 2 b e SR - T A G ) AR kB B0 387
ERTTR .
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