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Comparison between radiofrequency thermocoagulation and pulsed radiofrequency for the
treatment of trigeminal neuralgia *

MENG Lan, REN Hao, ZHAO Chunmei, LUO Fang “

(Department of Pain Management, Beijing Tiantan Hospital, Capital Medical University, Beijing 100070, China)
Abstract Objective: This study aimed to compare the efficacy and safety of radiofrequency thermocoagulation and
pulsed radiofrequency for the treatment of trigeminal neuralgia. Methods: We retrospectivly analyzed the patients
with trigeminal neuralgia who were admitted to the department of pain in Beijing Tiantan Hospital and received ra-
diofrequency thermalcoagulation (72 = 300) or pulsed radiofrequency (72 = 93) from 2010 to 2017. According to the
matching ratio of radiofrequency thermocoagulation:pulsed radiofrequency = 2:1, 186 patients in the radiofrequency
thermocoagulation group and 93 patients in the pulsed radiofrequency group were matched after propensity score
matching. Positive treatment was defined by the I-III of Barrow Neurological Institute pain intensity score (BNI pain
intensity score). The initial pain relief rate was defined as the rate of positive treatment within 1 month postoperative-
ly. In addition, side effects and patients' treatment satisfaction were also recorded 1 month after surgery. Recurrence
time of pain was also collected. Recurrence criteria were defined as IV and V of BNI pain scores. Results: Initial pain
relief rates of patients in the radiofrequency thermocoagulation group and pulsed radiofrequency group were 100.0%
and 71.0%, respectively, and the difference between the two groups was statistically significant (P < 0.001). Patients
treated with pulsed radiofrequency had similar satisfaction with radiofrequency thermocoagulation 1 month postop-
eratively (P =0.170). In the radiofrequency thermocoagulation group, the effective rate was 89.8% at 2 years. In the pulsed
radiofrequency group, the effective rate was 48.4% at 2 years. Survival analysis showed that the effectiveness of ra-

diofrequency thermocoagulation significantly outperformed pulsed radiofrequency (hazard ratio = 3.718, 95% con-
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fidence interval 1.779-7.772, P < 0.001). Conclusion: Radiofrequency thermocoagulation is more effective than

pulsed radiofrequency in 2 years, but it inevitably has side effects after nerve damage. Pulsed radiofrequency is

expected to be an analgesic method before receiving radiofrequency thermocoagulation therapy, allowing more

patients to avoid the complications of nerve damage.

Keywords radiofrequency thermocoagulation; pulsed radiofrequency; trigeminal neuralgia; propensity score
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HRIERIZES, Nm ARG T = XA 2w it R IE
FAUEHE .

1 — Bt

AHITFT L IRAT B #EE R R 7 I R b 5 RIR R B
P A HE % 01 2 I iE (KY 2019-090-02-1),  Jf i fik
HEFR S Fn R . B 43 Hr 393 41 2010 4 1 A
1 H2 2017 4 12 A 31 H#tiz TR TS
B 5 R = SR 2 2 F 5 S EABER (72 = 300) 1K
TR (72 = 93) (1) = AP -

IINFRHE: OER > 18 % @ = XL K4
IR, SO RAE R R 5 A B 8 P B ) R o
TH B A5 & B Sk 0 o 2 Sk R 5 s [ Bs 23 36
93 b = XA IR iz bR . @ PRSI
PRI AME LIS i AN BB 32 25 W0 AN RS @A
B 4 22 9t 5T i P 9 B2 VP43 (Barrow Neurological
Institute pain intensity score, BNI pain intensity score)
4~545r (WED .

HERRARiE: QN GOSN 2 KM, Al
DIk RV = XA, @Kk E: O
RS = XA AT RIGIT Ak 5 4
ARy GHREEAR . IRFERIEAR, HIMESHIAR, N
JIEST < TP A 3 s A/ 5 73 #e AR D7) W R
&) @O=XME SR X IR BOE 3 Bk G5
AR . RHIRIT SEN SR 5 M VTR A e R

2. FARITE

2 AT R AU A AN 3 eme WHAEREITS,

¥4 Degrees 148 Explanations
I TorEE HANIR 245 No pain, no medication
11 AR, AN ERZ Occasional pain, not requiring medication
111 B, #3677 v LA Pain adequately controlled with medications
v B, 2677 SRR Pain not adequately controlled with medications
\Y P (1)K 9K IR TG R MR Sever pain/No relief

S

(T

2021/12/18 10:09:19 ’7



| T T

W 20215 123812021-12.indd 900

* 900 -

I 1% F 22 R IR AT 5 502 ke, BT s AR
FEAL IR VERE R . %0 Hartel Fif A B 4% A 3E47 51
FFL g P, AR A S mm LGB IX N E
R AT RO L. T R AR RR E CT 5
ST, MEEH UM RSN R, B
BB B IR IR N S AIE T AR R R AL
PMK-21-100; A7) F: Baylis Medical A 7, %%
FRFI/R, QC, XD o KMia T itk 5 2 1)
RESHAIIA T USSR, 8 3 Z ThRE S IG 74, e
995 NREAT BOE RS shfl oAl (D . &
R IR B RN 7 AR 78 N 1 = X 22 IX g i A
NEE S HEAT O R B E R R N 50 Hz 3
AT RS, MRy 0.1~03 VIEF, A
SRR AL E S R B X IR E A . 123
BREI 2 2 Hz (A, RISE R 0.1~03 V
REMS I Kk U N R RIKIZ 3

SEAIEGRTT . RIBTRITIRE B E N 60C, —
ANBIT TN 75 s. M 60°C FFIEEE 5°C N—ANEEE,
BT FE R A 80°C . BB [A] A 375 5. ik
MRAETT: BB ATk, AR
HEE, EZRIAFPHRARI 2. S AE e
HE. W FIRYEE N 42°C, BkMAZ R 2 Hz, ¥4
ST R — M h 360 s Aifi e

I N LR SE T IRZGD IHAE 1 AN H PRI
AYRBEEEEZ. ST 1A AR R
SRPEIF 0T N DA ot B A0 it ke ok b S 4007 97 T
SN 9 N AT LR B FA B S v 7 F B (A
Pt FUCUR AR SRR IE AR AT
7o TR KR SARIGE ST % N ViR T A R, BB
JE SR, AT LG B R AT Ik p S AR T B AT

——

T [ YA [25 2% 24 & Chinese Journal of Pain Medicine 2021, 27 (12)

AT PR S 30 SR VR T o B AT AR R 1A AU
AT P CGHEAT S A AR YA T BE B A R S M T R

3. B R AR

TEIH 1 2R GuRTRL 2 I PRI e S RS F ARG
T AR SCEAE SR G BV ECHE o IR AR, X T4
2 A A R S A AR T RN, TERIT R
1AL 6 Ay VFER 2 FTHMM T, IVPEFAR
FIVEIT ROR NI E R E TS . BE VT 1B LR BE U N
X, NTREEAEASEITTTEVES . TR
Gu AR = HHE P A R SE R A, I
RIS 3E R T 22 59 AR, R RERM AR R

WEERIAR AT RS YRR ER. WAE. KN
M /4D « BNIEIEIED P SZ5missz. A
R LR BHIEEER YT R T R A AT ANE 4 3
BBk, kb ST TT B RS R . L BNT F4>
LI 3 VB NVRIT A B I RRAE,  RIUR PR TR % i 2R 2 L
RNAJE LA H AR R, R AR U
PRI RIS T0], SR BRUEE XORSRAF W UG TR IR G2 R
Ji BNI ZRIE4 IV AV 4 IEEICSEAR G 1 4 H
PR SR TT B R RCREE DL, B B IR L %
B RIS AR 20 RRARPE
CURYEE . JRiBme . Je e, mipy i, fmip
JRGL . TCR MR 58 . AR 2. SET. R
NTEARJG 1A BRI EE Dl 39 =505 VR4l R
5 AR ERE, 1 SNEFAHEE, 2 908N
WE, 3N, 4 NIE, 5 N AREE .

4. il o

K H R B AFA % Matchlt £, (R B AF iR A 5
43.5.3; Matchlt t[1JRAS 4 3.0.2) #7414 o
IEZ A B E 50 %50 + b2 (X £SD) %

B 1 CT 5% M opEfL B8NS, ks 4t
(A) BEBTIE: (B) JIRT: (C) MUR=4EE @ AMEM: (D) Pl ic =4k 5 N T W

Fig. 1 Radiofrequency needles placement through forman ovale under CT guidance and the trocar (arrow) showed the position of
needles
(A) axial plane; (B) sagittal plane; (C) 3-D reconstruction of CT from the outer surface of the skull base; (D) 3-D recon-
struction of CT from the inner surface of the skull base.
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Table 2 Baseline characteristics before propensity score matching

(T

S AR REAL ikt A
Radiofrequency thermocoagulation group Pulsed radiofrequency group
(72=300) (72=93)
PESI (53/%) Sex (Male/Female) 112/188 36/57
Ff (%) Age (Years) 64.5+11.0 58.7+14.1
e (H) Disease duration (Months) 80.3£74.6 48.5£50.0
%) CA/45) Laterality (Left/Right) 123/177 28/65
B Newsrogea sttt (BT i sl (00 o V) 226 753% 56602%
)53 (72) Branch affected (72)
\%! 0 (0.0%) 5(5.4%)
V2 80 (26.7%) 7 (7.5%)
V3 93 (31.0%) 43 (46.2%)
V1+V2 16 (5.3%) 1(1.1%)
VI1+V3 2 (0.7%) 0(0.0%)
V2 +V3 105 (35.0%) 35 (37.6%)
VI+V2+V3 4 (1.3%) 2 (2.2%)

SR 4 S8 (72) Number of branches affected (72)
1 3 One branch affected
2 3 Two branches affected
3 37 Three branches affected

173 (57.7%)
123 (41.0%)
4(1.3%)

55(59.1%)
36 (38.7%)
2(2.2%)
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Table 3 Baseline characteristics after propensity score matching

AT AR Jok S5 A
Radiofrequency thermocoagulation ~ Pulsed radiofrequency P
group (72 = 186) group (72 =93)
PR (H/4) Sex (Male/Female) 69/117 36/57 0.896
FERE (F) Age (Years) 61.2+11.2 58.7+14.1 0.106
JHFE (J3)  Disease duration (Months) 61.1%61.1 48.54+50.0 0.148
M%) (#2/47) Laterality (Left/Right) 61/125 28/65 0.751
WP SRR V> PN 5 I ANED
Barrow Neurological Institute (BNI) pain scale (Score of V) 127 (68.3%) 36 (60.2%) 0.229
SZEUMA 5> S8 (72) Number of branches affected (72)
1 37 One branch affected 110 55
2 37 Two branches affected 72 36 1.000
3 3 Three branches affected 4 2
Strata — class=0 =~ class=1
1.007 H “—\h\_\i_\—’
0751 i
2| T e
e 00000 eeeettSccomgaag
L
g 0.501 ___________________________________,_‘__________________________________'_'_'_'_‘:::::::::-_-_-_-_-_-_-_-_-_-:_ ________
g E
> !
@
0.254
0 4
0 5 10 15 20 25
Time (m)
2 A VRS UL EC S B FRE TT 7715 1) Kaplan-Meier 2577 125 4]
SRPARURRGRE T AR 2 R XU B A T Ik b SR ARTE R, KSR T 7 A R TS SRR AR IR T I B R R EE R 3718,
95% A& X A4 1.779-7.772, P <0.001. Class = 0: S$A#EE (3E() 5 Class = 1: kA CiEE) o Bk
N 95% AIFIX A A RAL: H o
Fig. 2 Kaplan-Meier survival curves for the two treatments after propensity score matching

The recurrence risk of radiofrequency thermocoagulation was significantly lower than that of pulsed radiofrequency. The

recurrence risk ratio of pulsed radiofrequency versus radiofrequency thermocoagulation was 3.718, with 95% confidence
interval 1.779-7.772, P < 0.001. Class = 0: radiofrequency thermocoagulation (yellow); Class = 1: pulsed radiofrequency
(blue); The colors represented 95% confidence intervals; Time unit: month.
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439% (visual analogue scale, VAS) ¥¥4rB& 0 1, ififik
MEARALU R 8, A 2 BIR AN BT K R R
ERJGE 3N H B FR AL VAS #4315~ 0.5:8.5, ik
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FRACPE IR, ik b 4 6 3F & . Elawamy 25 ©)
(R Bt ATL R HEBIF 58 A g N 43 5 N . 11 49 N5 32
42°C Jik vh ARG IT 10 mins 12 4956 A 252 75°C &
AR IT 270 55 20 51995 NAE$E 52 42°C ik 5 4
YEIT 10 434 5 4k 94552 60°C AR YT 270 s.
RAT VAS PP 7E BRI B4 . B AR AR A ¥
J7 44> AN 8.67+2.53. 9.00+0.89. 9.15+1.13.
ARJGEIZ] VAS ¥4 =43 B EFRALE 1.1740.15.
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Mo RJG 1R 2 GF, BTGNS =T ko A .
JUE I 7S 35 R BE ML IR 5T, (HAZAE ] B A
fBo B, FEAREDDHARBITRARER TR
FERIVEAS . 6=, IR R\ EEN RS R, 2409
T R bR a8 T RER R A MR B2, 3
=, XS ANTT, BENL R, BERL
W R Bik. 4R NEMTESE, =
DAEIR, IR WK T S E SRS .

X T Jk S ARUAR B 9T I 2B AR S A A
RIGIT TR KRN, FIRAT S A EGEEAR B[R
B AWFTETCR B IR T A2 5 AT 2 ok e
SR, RO AR RE SRS R R R R R . 15

Table 4 Satisfaction scores at 1 month for the two treatments after propensity score matching

(T

SRR ke S5 A p
Radiofrequency thermocoagulation group (72 = 186) Pulsed radiofrequency group (72 = 93)
1 3 (1.6%) 3(2.1%)
2 5(2.7%) 8 (7.8%)
3 24 (12.9%) 10 (10.8%) 0.170
4 36 (19.4%) 20 (21.5%)
5 118 (63.4%) 52 (55.9%)
x5 WURPEPE R VCEC S W AETT 7B R R R AR
Table 5 Incidence of complications after propensity score matching
S AL ik trifd A
Radiofrequency thermocoagulation group ~ Pulsed radiofrequency group P
(72=186) (72=93)
JESEIRIR (72) Hypoesthesia (72) 186 (100%) 7 (7.5%) <0.001
&L (72) Paresthesia (72) 21 (11.3%) 0 (0.0%) 0.001
LT 1 (72) Masseter muscle weakness (72) 36 (17.2%) 0 (0.0%) <0.001
Fa IS5 52451 (72)  Impairment of corneal reflex (72) 10 (5.4%) 0 (0.0%) 0.034
WRANEILI (72) Numbing pain (72) 2 (1.1%) 0 (0.0%) 0.554
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