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Combined high voltage pulsed radiofrequency and ozone therapy versus ozone therapy alone
in treating postherpetic neuralgia: a retrospective evaluation *
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Abstract Objective: The purpose of this study was to assess the effects of ozone alone and in combination
with high voltage pulsed radiofrequency (PRF) in the treatment of postherpetic neuralgia (PHN). Methods:
Information was collected on 137 PHN patients treated at the Aviation General Hospital from June 2019
to December 2021, and they were divided into the combined treatment group (group A, 7z = 78) and the ozone
therapy alone (group B, 7z = 59) according to the treatment modality. In group A, the PRF was applied to the
target dorsal root ganglion (DRG). Then the ozonated water (11.5 pg/ml) was injected through the inner
cannula. In group B, only the ozonated water was injected in DRG. Tactile sensation were recorded in both
groups at pre-treatment and 1 week post-treatment. The therapeutic efficacy was evaluated via visual analogue
scale (VAS) scores and tactile sensation at pre-treatment, 1 month, 3 months, and 6 months after treatment.

Results: Compared with pre-treatment, the VAS scores was significantly decreased in both group at different
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time points. Compared with group B, the VAS scores was significantly decreased at 1 month, 3 months, and

6 months in group A (P < 0.05). The total efficacy rate was significantly lower in group B than in group A at |

month, 3 months (P < 0.05). Similarly, the tactile sensation was also significantly decreased at post-treatment

when compared to pre-treatment (P < 0.05). However, there was no statistical differences between two groups.

Regression analysis showed that the history of diabetes mellitus, disease course, location of pain had significant

negative effects on the treatment results. Conclusion: The administration of PRF + ozone and ozone therapy

alone both improved pain symptoms. Moreover, treatment effects and total efficacy rates tended to be higher for

the combination of PRF and ozone than ozone alone.
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N HE: OIHZBIN PHN; @4k = 18
%5 A P& I AL B AU VF 43 ¥ (visual analogue
scale, VAS) iF5r= 4.
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WO, R RO B SR A B
IS, WESHOLE: 42°C. 2 Hz. 20 ms. 900,
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& CREZ 99 V), FRKE R AT B O At & 2
SEAER AR, A E 7 AT IR . EEIT 2 A
JAIR, 9w ke AH AT E R A4S DRG VR YT 15 min, i
S B R ARG JT 30 mine XT T SkTH # PHN, KA
FAS 100 mm ) 21G S8 RIEE S, FREE SN
kLT B H ARy, @it Hartel g\ B3ET %
i, HEFRBENONE SIS, RS, HAR
BE bR AE A, 1EFE# R PRF 0697 1 K.
76 PRF JGBUH RS, BL11.5 pg/ml RIMREEEE N S
BIEYST 10 ml =% 7K (SYZ-80A Therapy System,
China), SkIHIEALES =8N 7 ml. BHH#IT 1
RS, &8s H (A—2FT .

=ERIT A (B - s =0T R
HFEE PRF KL, 7E8 75 51 5 T @ fr 7 F 5 A
SR NIRIERKEE S, R 34N 22G BEH &1
i N AT B A AR HET FL T T 4, BA 3 ml/min
RO BB 9 S =R (11.5 pg/ml), A L 7E 2 0 0 05
BP0, (HREEl it Nk T . REE
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SN JE IR B B o 69T IREL S B A IR T A A .
AT RS — A AR RS E AL I R I (%
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1~3: BERR, WH%; 4~6: FEKH, W
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VAS 1¥4) < 3 /E8 PHN 697 A S # E e b -

(2) flsEPEAL: B — RYIEHAER) von Frey 4fl
#% (Stoelting Co., Wood Dale, IL, USA) 3k 17T fi % +F
fli. K 0.008 g/mm’ [¥] von Frey £F 4 2 X FEH T %
S . M 0.008 g/mm® FFEAINE, G0 B A
S AU R A S SRS, Sk von Frey HIEUE.
TRV L, NI R v B A 22 1 5 &

(3) BAME: W VAS PE ¥ 1697 3R 55
NE MG TR 3% VASIED <3 KL
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VAS 7= 3. BARE (%) =H /72 X 100%.
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[ EE R . VAT HTJE AN [F B 18] 5 LR ] Friedman
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3B 6F PHN i A vE 7 J7 000 s e R 25 047 B IR 3
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YBITHT VAS P20 Fl von Frey I EAf . JERdZI% 52,
FErb LG 2L s i 9 s AR FR A 5L 25 SR
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2. AR N &I TA] 13 VAS PR3 LR

5T RiAHE, WALRITE 1R &REITE 1A
Hy 3AHL 6 AN H & BE S VAS WP ¥ T T
B (P < 0.05). 5 B4IAHLL, A4l VAS ¥4 %
W E, JEESANE ST B4 (P <0.05,
E2) .
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| s vas s |
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Fig. 1 Study flowchart

W 202395 L indd 348 $

2023/5/15 14:09:24




| T T

Fp [ 9 25 2% 24 & Chinese Journal of Pain Medicine 2023, 29 (5)

W 202395 L indd 349

3. PR I0G N &I ] RS R A LG %

5 B 413397 Hl (OR: 4.355, 95% CI 0.807-7.90)
M, ¥897 )5 von Frey Ml & HIHJH BRI {H (OR: 1.508,
95% CI 0.575-3.591, P = 0.000) & & [ 5. A5
YRITHT (OR: 2.32, 95% CI 1.130-3.51) ALk, 697 )5
von Frey M EAUHE R {E (OR: 0.928, 95% CI 0.023-
1.833, P = 0.000) &35 [£M1%, (HIA)7 A5 R 204 0H) E
WERBTLGI R GRITH P =0.127; RITE
P=0.107, K3 .
xz1 WA RTHE

Table 1 Demographic characteristics
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5 REAE BIRE A AL, AW T IR B VAS T
Iy < 3AERAEROGIT ks e U, B AR A 4iRTT
Ja 1A B 5 BN 20% 1 52%, 14 A3 5
32% 1 83%, 3 AN HW 53514 47% 1 66%, 6 1~ H
N2 5 51% M1 49%. A HERITE L. 14
HRM3IANMANMERRYEEZ®HTFBYA, F61i
HAB A MEMILT BA, HERLESEIT¥EX
(P=0.806, WK 4 .

$8 45 Characteristics TEAIRITZ A group (72=78)  =4JRITHL B group (72 = 59) v’ P
% Age (Years) 69.049.1 66.9411.0 0.136
A (5/Z0) Gender (M/F) 40 (51.3%)/38 (48.7%) 28 (47.5%)/31 (52.5%) 0.197 0.731
Jif2 (/) Duration (Months) 4+11 10420 0.082
KIFFBAL Pain location
S TH#B Face 13 11
7 Upper limb 8 6
Jifg 5 Chest 35 25
JEEHE Waist 15 11
N Lower limb 7 6
PR PP VAS 7(1) 8(2) 0.619
fih SE PP von Frey 0.008 (0.192) 0.005 (1.992) 0.4
fR I Hypertension 32 37 6.319 0.016
BEJR 7 Diabetes 18 47 43.133 0.000
A group O B group A group O B group
107 27 Sefeke
* * sk
8- 1 14
o g 4 E ol
§ *i o o &2
2 o
< 4+ -1
N
2 -2 l
O T T '3 T T
Pre-treatment 1 week 1 month 3 months 6 months Pre-treatment 1 week
Time point Time point
B2 LS E SE A VAS TR AR A I B3 VYT RIS AU B A A A 50
*P<0.05, PHAMANALL: P<0.05, FIHHRMLL #x4P < 0.001, HIEITAIAHLL
Fig. 2 The changes of VAS at the evaluative time points in Fig.3 Changes in von Frey at pre-treatment and post-

group A and B

*P < 0.05, compared with pre-treatmment; "P < 0.05,

compared between groups.

treatment
***P < 0.001, compared with pre-treatment.
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5. SR TS ) Logistic [A] 54047

137 B9 N 5E b Vi, TEREVIRIEE 1 N HH 84
B VAS ¥F5r <3, HAFAHAN65SH]; HINHAE
80 #il VAS P4y < 3, o A 4104 52 s {ERETI Y
6N HA 68 1l VAS vF4r <3, H A 4430 6.
BPAS D NG RIF4L (VAS ¥4 < 3) Alfil)E
AR (VAS ¥ = 3) , SER. MWl L.
RORALE IR S BE PR 52 HEAT Logistic
[l 540 BT . BRI 2 Logistic [ V5 43 4 i 45 B % 1,
R (P =0.029, OR: 1.043, 95% CI 1.004-1.082) Flk#

—=— A group —0— B group

801 %

AN

Effective rate (%)
I o
< <

N
o
1

b T T T T
Pre-treatment 1 week 1 month 3 months 6 months

Time point

4 PRYLIR NSN]SR A L
*P<0.05, 5 BAML

Fig. 4 The total efficacy rate of the two groups at the
prescribed evaluative time points
*P < 0.05, compared with group B.
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JRIF (P =0.001, OR: 11.1, 95% CI 2.523-48.842) 9=
A SHEIT UG R fE R R &R 2 IR Logistic 1114
IHT IS5 R WIREE (P = 0.076, OR: 1.059, 95% CI
0.994-1.128) FIFERHG (P = 0.004, OR: 16.392, 95%
CI 2.477-108.493) A — S =S 1A YT Tl 1 fa S R 2R o
TERERIT A, HIEEK Logistic [ 4 Hr I 25
FKUIHEFE (P = 0.013, OR: 0.966, 95% CI 0.94-0.993)
FRIREBALAL T B (P = 0.059, OR: 6.875, 95% CI
0.931-50.782) A 6 ™M H TG A RMGRE R, M2
[Kl 2 Logistic [8] )443 #T & 7R 5 F2 (P = 0.008, OR:
0.958, 95% CI 0.928-0.989) K IFIBALAL T F I (P =
0.034, OR: 12.687, 95% CI 1.214-132.615) N 6 I~ H
TEARMERREER (IR 2. 3) .

it i

HAT, fElmKizyrd s, PHN R ARTT H 1
FEEONGMPR, SCERNEERE. —&IGTr
XONGWIGRTT, BRAGYNGIT ZHAER. k2%
ARRR M, HRT ARA W, SB0RAKMEZ
PAR AR st — D RE A, B i X L. Jiv A
2R T A RECIEIE B AN A R . AR
Jro7 e, AN, IFHaT DU R T
JAkk. PRE 67 SRNIEFAAAE P, (HIT LD
FER W] B IR PRF FE IR YT A IR 2 A R %
TS 35T R, AT AR I = T
T3 BEVE PR 6T BOR I T L, RS
XU B R T A B = SRR T RCR, B
HraT RESEH IR TT TG 1 fE e R 2 .

Table 2 Logistic regression analysis of possible outcome predictors for ozone treatment effects

L ) e ik B 8
Time (Month) Age Disease course Diabetes
. OR 1.002 0.994 11.1*
CcI 0.953-1.053 0.979-1.009 2.523-48.842
NS ES 3 OR 1.057* 1.043* 0.479
Univariate CcI 1.002-1.114 1.004-1.082 0.127-1.811
p OR 1.04 0.996 0.629
1 0.99-1.093 0.987-1.005 0.174-2.267
. OR 1 0.99 16.392%*
CcI 0.906-1.105 0.95-1.031 2.477-108.493
EATES 3 OR 0.984 1.059* 0.257
Multivariate 1 0.894-1.082 0.994-1.128 0.04-1.653
p OR 1.082* 0.589 0.417
1 1.003-1.167 0.18-1.936 0.097-1.793

* NP <0.1; OR: HLEEL; CT:95% nl {7 X[
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Table 3 Logistic regression analysis of possible outcome predictors for PRF treatment effects
A CAD JhifE TE5 [SHINERE i 4
Time (Month) Disease course Gender Hypertension Upper limb Lower limb
OR 0.966* 1.28 1.703 1.167 1.083
: CcI 0.94-0.993 0.388-4.223 0.475-6.1 0.0592-2.937 0.081-14.412
PR 2 3 OR 0.981 2.182 1.737 5.25 4.875
Univariate CcI 0.957-1.005 0.833-5.714 0.669-4.508 0.46-8.946 0.594-0.258
OR 0.967* 1.111 0.882 2.5 6.875%
6 CI 0-0.997 0.457-2.702 0.358-2.178 0.292-21.399 0.931-50.782
| OR 0.958* 0.772 1.463 0.55 0.533
Ccl 0.928-0.989 0.183-3.256 0.332-6.439 0.014~21.362 0.018-16.04
y ifm . OR 0.977 0.238* 0.264* 13.908* 15.15%
CcI 0.949-1.006 0.065-0.867 0.072-0.976 0.692-80.556 1.262-181.889
6 OR 1.892 0.951* 1.234 3.153 12.687*
CcI 0.623-5.747 0.917-0.987 0.396-3.838 0.288-34.482 1.214-132.615

* N P<0.1; OR: HLAEEL; CI:95% Al {5 X |

PHN (1) A& 9o L1 1 oK -+ 20 B o, (HAE 90 R B
PHN %% N B AB. AS. C & ANM& KA,
e EL M A pp et g AR oA U9, 33 — Tt se
B PHN 5 N B C 2R 4EThRE 28, BT Xk
SEHME C F4EThReth R A2 . FHah, A
WEFCHEM, PHN (AR AL AT BBV J T K 2 Joi
B et FEMESEEmA G, ms
R =HAIT R GM A BE Y, KRS
R, =R E 5 R s 38 T A AR R R
I 3 PR IR, A 8CRTE 6 N A W Ig K,
T2 6 MHIEBEME. ARIMFFTRIL, —H LK
W1 RS SR R, 1 RRLE R AN VZV
A @ T AN . AW A S = A
8, SRESZEM, WS =R EN S SRR
JEEE, AP S AT RE B IS Ak ZE NS
SR B0 [RIEE, AT R S R R = A S
NI, T Sk R KA RS,
SHR R SEEAERT — 80, a7 R R LR AR S S
THHT, e E. BRERITASRER, BT
S5 B B 10 S50 85 AT S5 2 50 0 N PR R P AT LMR
B, AREERITE 1A REEREE, SF5E
TRERITE 6 M, BANCREN M, H5
TIRITHI. WITEREE 6 MAARMRYEZEST
B =S RIT, 7RSS 6 N A, PIE A AR,
BEEELG R L AWFFH PRF KA 25
JEK B FEREIT I, JAyT AR R R RRTE 42°C
PLR, ANE 51 1 24504 52U (5 ik 3]
SRR, P N IR . AR T B Al = S
BITH, BATRIT AR MR TSR B, B

PO BNEIT RO, BT 6 N H WKIBA K.
WL, PRF AR MEAIFRSL M T C 4R 4E A
S BUR L, L7 0 295 BEAE P KRB Y 1)
bk A7 . [EF, PRF &4 B F e 41 E
WMANEA P, o E=ERTRIMABE. PUREDh
RE, T RERBR A VAT BRI 5 A .

KBS Logistic [l 4x #r 45 R KW, R A
I PHN 2B G RI7 TS A B MO fE R R 2
X455 Kim %5 P 5167 18 P A e bR kg%
R N W S 1S il A E SR S L S Nl e
HA A, ERMHEWM SR, —TX PHN
s N HIHE AR BSR 45 3R B, PHN [ K106 25 44 1 24
BHARIRT “HRERE” WX, T2 4 2] H Al
g X P, AR 4 A O e AR N EE T PHIN 6 AR Y
PRI, [RIRERY, SRR A RN R e o5 s 2 = k4
JTHTEA RS GRS R 2, 1X 54 B BABEAE 1Y)
WEFEE AL . FAh, W TR B PR - e LR
15 T BONURAE 5057 97 1 & AEAH O, [ BN PR 9 52
& PHN ffER A & P97,

ABEFRA — W R BRI AT N B 4
B, ToiaE s B FEARE R /D, BE U5 R,
FokRFEZ O KFEAT R RIATIOUE; St/b 5
M) PRF 4 =S GG 7 ks RE&24Y
fEFG O BEAR T & P4

g ERTA, ARWFFRRALE 6 AN H P e L ke
SR G = AR SR YT 5 Al = AR SR T Y 22
fife PHN 5 N I, (HICE Y67 1E AR PHN J5 A
PR FE 7 T 5 B ek
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