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[ Abstract] Objective
ment. Methods
Hospital of Guizhou University of Traditional Chinese Medicine from January 2020 to July 2024 were selected

To explore the efficacy of ozone gas bath on necrotizing fasciitis after debride-

Fifty patients with necrotizing fasciitis who underwent debridement in the First Affiliated

and divided into control group (25 cases) and observation group (25 cases) according to random number table
method. The control group was given routine dressing change (normal saline, povidone iodine, hydrogen per-
oxide, metronidazole sodium chloride injection) , and the observation group was treated with ozone gas bath.
The clinical efficacy,pain scores,laboratory indicators, postoperative complications,and total hospital days of
the two groups were compared before and after treatment. Results Compared with the control group,the ob-
servation group had a higher total effective rate (92. 0% wvs. 68.0%),lower numerical rating scale for pain
(NRS) scores at 1 week postoperatively,2 weeks postoperatively,and before discharge,as well as lower levels
of WBC, C reactive protein (CRP), and procalcitonin (PCT), and a lower total incidence of complications
(52.0% ws. 80.0%). The hospital stay was shorter [ (22.4042.06)d vs. (29.28=£2.28)d) ], with statistical-
ly significant differences (P<C0. 05). Conclusion Ozone gas bath can reduce postoperative pain and promote
recovery in necrotizing fasciitis after debridement.

[Key words] necrotizing fasciitis; ozone;gas bath therapy;healing;therapeutic effect

RBCAE: iy T 48 J2 — bl PR B %5 58 LAY A0 B 2k
PRIR S 2 Fh A0 R A IR 1R B B & M IR B 1
RAE YR IR K TR LSBT L RE K Y
JBE T b AR R B R 440 K TR A L B R A
LV T2 B8 W PR AT B 0 4 B b R
TRE P 3 5 8 B 5 2 O B b L BRBE R L W S Rk A ik
BEIMLAE B 20 0% B 600, SE T K98 20 % ~40% >, H
T » TR BEA: A5 S 6 R 0473 LA T2 R 5 B Bk A R U T 24

E€WH  SUNEPHOTRIBUE (B FHE 2E - ZK[2023]— i 437,

Wk £ ARG B R UK 2B A 51 (vaccum seal-
ing drainage, VSD) | & & J M8 4 45 O =Xl B G
J7 AR R T AR XA 11 5] 3k 38 W S AN 5]k AR R
B A0 11 Z2 o JF X, B e JF e
o (AR B L 22 B A T P TR ER g O AT SR SR 5 2
FRERS SO EANE, R EBRYE, E2H 2R
Frg QAR b A i TR RGO B G S 2
Gt R RSV AT IR D RRE 3B L A0 T 2

2 EIE1E#H .E-mail: chenjiang05v92(@163. com,



FTHREF 20255 7TAE 5455 7TH

B AR B T A A 4 A BE TR AR R A B T
FH L A 5 2R FH BL U B A T A R IR 9T IR B8 A
REG TR IR RSO R E T,
1 AREHE
1.1 —#&%H

PEHL 2020 4F 1 H £ 2024 4E 7 A2 T RN E
2R — BB BE BE 1Y 50 ) 5K B0 A I 8 Rl B
FEX G . GIAARHE (1) I IR © BH 6 12 W7 3K 58 2 77 i
REFAETRIBAE ; (OFFHA, HEBARME: (D
O B SRR T BE ™ E A A R R s (2)
e R T e (1N R T AN s S SR L
s (3 FEREPIE L 2, AR AS 22, REe T 2 F ARG
I7 s COMMPEZE  TCHL L &R 9T KBl T . # B ML AT
R X R R R 4], R4 25 B, PR — M
R, 2% %2 L (P >0.05) , BAG A Lk,
LR 1, ARG I 5 v Be 2 K24 50 — Bt IR S B 18
PR B2t v CHFF 35 KL2025-002) , H 5 2 00 1

1 FHE—-MBERIEER

miH X HEZH (n=25) WEEH (n=25) X2/t P
B/ /n) 12/13 14/11 0.321  0.571
SRR (s ) 52,4011, 11 50.00£11.58  0.748  0.458
BRI () 3 4 <20.001 >>0.999
L ) 7 6 0.104  0.747
1.2 7%

1.2.1 #FF5%

P2 T8 B R 45 R0 B YR B8 DX 38 9 Bz ik L R
TR B R, R S 4 T PR B SR R A R E
1BIT

R L F RS 55 2 R IF 4R 4l A Az BRER 7K 2R 4k
ML o Sk S T R s S A T I 5 B v v )
T P VSD W HCRR 4% 58T A2 (R SRS AL 20, A K 5 24
LRI 2~3 J4.

MEEAT ARG 2 KIFMHM AR A, Al
BRI B 5 4 7 55 A0 . R B SRR DA E (32 R 4y
SRR VUG L) £ A AT IF B R AR YT U 5% i i
W EE N 20 pg/mL (AR 1 #EHD . RAE TR 20
min, JCH I 56 il 2 SRR YT (UE B B 25 45 0 Ak
40 min, IA L H 5 B A VSD W HUER A4y 5 A4 1Y IR
FELHLN R Ry 1 R IRIT RN 2~3 .

1.2.2 MEIH

(DIRRIF AL, S BSCHk[13-14 ] B I AR AE AR | 52
e AT . IR SRR AT R B R A A
SR A AR AR AR IE B 8 AR I H K P B R B
SR A A T PR 2F AL SO E L il At KA, S A R bR R
B S 0T B T TS R =75 %0 A R RE IR B L P A
LU AR O — L A TR L S 6 5 F8 A A L A T A
B >25 Y ~<75% s ok FE AR L 5L = F8 R O 28 i
EEINE, AFALAERKZE. BEESE<25%.
Bl AR = 0w A A m B/ R LG A A X

1587

100%™, BAEME=GAE + B8O /8B AN <
100% ., (2)&MITsr. TARBLCRFESE 1 RFHE 2
) B e 1T SR A B % R VF 43 1 2 (numerical rating
scale for pain, NRS)FEE , LL 0~10 433 i 5% & Jf 58
J£.0 43 R TCAT AT %, 1~ 3 43 MR EEIR R 4 ~6 40
oI AR, 7~ 9 43 O RE R R 10 43 o R B
D ELI =R, TARAARGES 1 RS 2 &
HBE AT IC 5% WBC. C Jx i 8 1 (C reactive protein,
CRP) . f#&45 % 5 (procalcitonin, PCT) /K ¥, (D ARG
IHRAE . WLEE S (=39 °C) ., P B A ML e A
REC BRI e (3 EEARYE MR AR R A L.
(5 fEBE BT [H]
1.3 %HitFa®

K SPSS26. 0 B AF 347 B HE 43 A, 1 1 BB DA
xEs TR, WBCR T ¢ K505 TH BB DL B i 4y
R HERCR T X7 KR, DL P<<0. 05 M ESRH ST

PRV
FE N,

2 % 7
2.1 ARSI
WEL L B A RWCRE XA, 2R A G2 E X

(X*=4.500,P=0.034), .3 2.
®2  FABEKFREEDN(%)]

45 n il Ak GRS T BA
XL 25 11(44.0)  6(24.0)  4(16.0)  4(16.0) 17(68.0)
WERLL 25 15(60.0)  8(32.0)  1(4.0)  1(4.0)  23(92.0)

2.2 #4 NRSF4H i
xR A WA AR S 1A RJE 2 J8 L B
A NRS PR HAG. 22 55 A ST 2% 3 L (P <<0. 05), UL
%3,
%3  TEANRSTEHHEE (T+s,4)

TiH X B (n=25) WERLH (n=25) t P

ARHT 7.040. 94 6.88=1.01 —0.504  0.564
AR 1A 6.600. 76 5. 04740, 89 —6.656 <<0.001
Y NERAL] 4,080, 91 3.36+0. 86 —2.876  0.006
B AT 2.4440. 96 1. 5620, 87 —3.395  0.001

2.3 MAFEHRTIRIFLE
xR A WA AR S 1A R JE 2 J8 L B
HI WBC.CRP.PCT /K¥-HAK, 2 7 A5 it 5 X
(P<C0.05), L% 4,
®4  FEARBEERLE (L)

iH SRAL(n=25)  WMEEL (n=25) ¢ P
WBC(X10° /L)
AT 19.7741.74 19.4841.52  —0.504  0.564
RN 15.6041.88 14.084:0.81  —3.703  0.001
AR5 2 4 10,4641, 25 8.90=1.18  —2.876  0.006
i BE T 8.0241. 28 6.8941.42  —2.957  0.005
CRP(mg/L)
AHi 184.324:8.77  186.5977. 29 0.996  0.324
FNERYE 132.3347.45  119.123.70  —3.703  0.001
ARG 2 83.5749. 30 74,7249.68  —3.297 0,002
R BEHT 14. 244,91 6.774+1.27  —7.370 <<0.001




1588
gER4 PEZW EIRARL B (2 £5)
TiH XA (=25 WML (n=25) ¢ P
PCT(ng/mlL.)
RHT 5.9241.03 6.010. 93 0.310  0.758
KI5 1 3.6341.02 2.9140.98 —2.571  0.013
RIE 2 1 1.1840.41 1.864-0.40  —2.832 0,007
HBEHT 0.130.08 0.090.06 —2.204  0.032

2.4 WARGIFRELR ALK

55X B b A, WA A I RIE SR AR R TEAIL, 2
FA I FE X (P<<0.05), L#E 5,
2.5 AR R R

5550 BE AL He e, U 28 4] A3 e e [ B 4 [ (22, 40 £

| J

ABL R 5 R 01T 6 31905 C.D: 2 B B BIAET5 61 31 W E AR 1R
VTR 1 3 2T s LTRSS 4 8 G TR 5 ) K« 5 ) T 2
#5553

B 1

FREF 2005 F7TAEF4E57TH

2.06)d vs. (29.284+2.28)d], R AZKIT¥E X
(t=-—11.184,P<0.001),
2.6 AR

SRR AE YR B8 1 A3 B AR 05 A R 5 R g il 7

g 191 LT 1,
x5 MAREHEELZEBRILED(%)]

HiH A (n=25) MEHAn=25) x* P
[ 10(40. 0) 8(32.0) 0.347  0.556
LR 5(20.0) 4(16.0)  <<0.001 >>0.999
JHe 3 i i 3(12.0) 1(4.0) 0.272  0.602
g % 2(8.0) 0 0.521  0.470
At 20(80. 0) 13(52.0) 4.367  0.037

K

5 v ‘

AN AL F ARG 2 ST A 0L G RS 3 J8 IS B 4%



FTHREF 20255 7TAE 5455 7TH

3 i i

1952 4F, WILSON B W H H IR 58 P iy JiE 42 7 R
B, BRI R £ WL T 50 ¥ UL B Bk
LTk KRN 0.4/10 T, — i 22 WL JE i
SRR RS NG N N I N U e R = W & B
SIRBE I B IR A IR A8 1Y e A AR H 5 L B
LA & i JEAS B S, 12 Wt TR SE L A 5 1212 S TR
e Pt R e 8 AL A R S — ELRRIS S R AT A %
WA 8~24 h W IE QI bk e I & e . HIE AR
J& » R B A7 A A7 5 () B % 2 2 1) 3 R B M Y % E 4
20 KT B TR L DL R AT T A I T2 B L B
) IR 2 R F 5 R M A R E ARG R B
TG BT AL A N T R RE 22, B TR G AR OT AE
AR ARG SR L VSD, RS 45 5 X
AR HE O A, b R R AT 3 A s 2 2 A K
F7 A0 PR S A bR A A (O R B i A
FOREE AT P B SR VSD JE i R g 22 ik 3 A
A7 LA B, AR 0 R 2 A U K B VSD R
Sl ZET 2 W e, H VSD i 445 11 A T T8 & 38
Ba b, i A 2 DR AU R R B BB, i R 1 R R AR
B T AT 2 R BIR L Rk, 54k — b nT
TH AR 5 A Q0 T A A RO I N & ik
MRIT Ik e B

AR REBUCE S 4R 1R I7 kD REA
AR R SRR, AR IR IR, B 5 A Ak
PEAEER T LA SR AR, 28
FERA, K4 A AAE TG A8 1l 48 < AR e R
A REEERIE SRS, SRR A
HSR YR AE F7 . HJG RIs e, Bl o R IR
IS HE AT FH S W o T 0z n B Bk R L 1 R
KT R MARGEHEINF P2 R, RAR
A ULUFAERBLE . CO k8 ks, 5T B WA 3 S
A% i 2 Fr G RN Rz 5T, A AT A B R LR OIR P
BT W AR A2 SF A BURURE T, 30 1 Ah JE R A S 1)
TR R A L AT R R R VR R . (D&
W, SERIE TR E T, i B N A A
S L T AR A LB T, EL AT AR R SR A R T AR
(OPr 4. B A T # A F-kB (nuclear factor-
kB, NF-xB) . B AR AL 2 40 A X+ 09 22 3K, 00 il %8 N
B4 R e NO K /s i 5 2B 4 I (platelet-de-
rived growth factor, PDGF) ¥ 5K Ifil 4 , o 3% HL 1 36
% fif SR A SN o B A IR T L () R 45 1 A
Fro SRR UL G s A M, R Y 40 R, £ RS R
L1 2 AR L AR HE A0 VPR A, R BT SR A0 A A O
S B A R TR AL 2, R R UK A AR B A
I B FF R T e R &2, Ja 0 L BU0E L AR T
A AT,

ARWFFEEE R W . 5% B2 L, O 5% 4 A B )
[ T 5 (P <<0. 05) , 3 W S Sl i 1 e A 0 IR 5

1589

WK I BB L RE A A e B R L R HE R O A AL e
FEAEBEIT ], IR Ak B AR R I & AE & A AR T
B2 (P <20. 05) , & B &S0 1T A 8008 /0 I & E 1Y
KA. BALIGITHTIG NRS P43 K 48 4 AH 58 38 A 7K -
BB IT HTFEAR, HOW AR T X B 41 (P <<0. 05) , & W]
B4R T ol VSRV L S S S I YA B L
TS BT S AE BN A 20 e PR % B 2 4 i R R, 5
Rl (IR Qs by [LE 1 BT IR AN (1 D7 7
i AR R O A A E T,

25 L RTIR B T IR R BT A R B R
Je IR AR HEIR SR LS IS R A AT A R R R A
T G Y B e R, B — I PR
INIE

S % 3k

(1] BABE, SR8 H. SR BT 405 B 46 15212 A AL J) e e 1
BILT . v AR A4 35 2024 ,44(2) 1 64-65.

(2] JAAR 2R, X055 B, 2V R8P Al JBE AR 4 R824
-2k 7/ W I B RN S 2T B B R Sl
2024,30(1) :41-44.

(3] 5KFH. 28, B = T, 55, XM IR 4% i3 I “TH .
FE AN =R IT LR ISR I R 25 [T 1. h
[ b B ZU0E . 2024, 33(10) : 1842-1845.

[4] LIUTJ,TAI H C,CHIEN K L,et al. Predis-
posing factors of necrotizing fasciitis with com-
parison to cellulitis in Taiwan, China:a nation-
wide population-based case-control study[]]. ]
Formos Med Assoc,2020,119(1) .:18-25.

[5] LEEM H,VOTTO S S,READ-FULLER A M, et
al. Necro-tizing fasciitis of the scalp stemming from
odontogenic infec-tion [ J ]. Proc ( Bayl Univ Med
Cent) ,2019,33(1) :110-112.

(6] SeTlee, BRAEBH, v BE B, 55 IR B0 A3l R 42 I IR
MR HE LT, h AR B e g 2 2= 3K, 2024, 34
(5):793-800.

(7] R Ak, B W1, AL IR FE P i 15 8 B 19192 W i) o
grit [T ], BACIG IR BE %, 2024, 50 (6) : 459-
461.

(81 Z5ral, X% e, 15 8151 Bk & i A 51 i AR
TRIT AL SR BEAE A R 70 137 202 [J . p
T B 4 7 2024,44.(6) : 11-13.

LO] EAM AR, M . 5 J7 2 A0 BORL i X I 24 %
PEAIIE R AR S5 Rl i 2 [T ] 7 B 2,
2024,47(5) :13-16.

[10] X &, 2424 vl BRIEVE) 45 I R 25 00 2 5 3R 58
PR I8 R P 285 2512 0y Il v 4y A (T ). vk
e 2= B I 2596 55 70 47 . 2024, 24 (1) : 113-115.

C11] HEIE, 3R 5, 248, 45 B0 6 8¢ & 7 35 1A



1590

SIREARIGIT IR FE A B R [T ], 52 AR v 2% 5
(PP #30),2020,4(6) :376-379.

(127 v [ B U Bl 2 AT B B2 0 4 23 i IR 46 B8 T AE 22 5t
2. HLJE IR B0 P 5 JEE A% Wi PR A2 36 b Bl & 2 3R R
(2019 4E RO [J]. e B o B 242, 2019, 22
(7) :689-693.

[13] A= 75, % W , AR 4, 4. v 25 AR VR B 5 B 20
WA BOR T L I8 B8 A% 37 B8 R 97 SR [T ). h
BEAME R ,2023,32(2) : 22-24.

[14] 246 £ iR PKAE. V8 T R 7 v VR & 1 & 7]
S ATATT LR I8 5 55 I 4% (4 I R 2% [T 1.
o P AR L 2021,30(10) . 1776-1778.

(1571 PS7 Ik TR SCAER , R, &5, AT JH I8 58 P A 15 2%
A5 IEE BB I R R A B T R OR Y 9T R0 4%
[J]. REErhE245,2023,40(8) :967-972.

[16] [ B 0T B 25 2008 B8 I 43 2% [ A0F 5% A8 s e
SR 5 MR E Tolk Z B 4. o [ MR AE /e
FEVER T 28R 18 (201 [J]. W 2 R E
%,2018,38(9) :741-756.

(177 s, R ar 3, ok, 55, YR F0PE Al 5 AR 19 11f IR ¢
TERRIF AR [T, h E EHF IR AR,
2023,34(4):213-216.

(18] # AN KR  FBAE SL, %5, IR FEE M7l I 4R (1) Ifs
IRFFIE 25 iR 7 [T ], 38 B B K4 27 4t
2023,46(8) :771-776.

(19 #E WM, ARMELT, Db, % A [E T ARG 97 i 18] X
JITJE) R 04 7 6 4 I IR A5 SR i s e [ ). A B
2F5Y,2020,18(14) :126-128.

(20 M, B%an . 25 £ 1, 5. [ I 100 8 #E AT 8 3R 3K
P A IR A5 A T P R AR AL L R
P97 2= 5 ,2021,33(4) :296-298.

[21] Fruwgetle, B 8 0, A% 10 AR ¥4 T 2 05 I a3 Ik o7
AV B SR BT VR AR SE T ) IR 0 A2 A7 S R )
T AL A B G RT3 [T ). 45 B AL T4, 2021,
27(HEF] 1) :6-7.

[22] SREUR . FhSCut. o EE SNA 23R 97 AT A IR 30 % 5
JEERA 5 A 5T o J [T 1. Y VE B 24, 2024, 55
(1):74-77.

(23] VHGLL , T 5% ik, 5 75 8, 5. BT IR 58 P A JiE 4R
RGP ERIT IR T P EEZ
5417 ,2022,19(7) 1 47-50.

[24] MR BEE B Ha. YR B0 37 6 4% 19 I PR 36 97 1F
(I 10 s A B2 75,2023, 33(6) :406-409.

FTREF 2025 F 7T AF 5455 78

[25] ARHgAR, 8 S0 BOR R 45 R B INRIT HR
W5 AL R B R 0 5 7% 36 97 T FE P A5 TS AR 1) 25 R
W [T &L L RAE B K, 2018, 19 (4) : 237-
239.

[26] MRIkHE, £ e, PR SC 4. BAAUK RS G ROk iR
JF F B G IR BOWEE [T ], hE E 2545 r
2024,22(34) :1-4.

(271 BKET 5, fof ¢ el , X 2R 2. S IR T 78 B Bk B 1Y
PSR LT ], 52 TG PR B= 2%, 2024, 25 (2)
135-139.

[28] LIU L,ZENG L,GAO L,et al. Ozone therapy
for skin diseases:cellular and molecular mecha-
nisms [ J ]. Int Wound J, 2023, 20 (6): 2376-
2385.

[29] BRAIDY N,IZADI M, SUREDA A, et al. Thera-
peutic relevance of ozone therapy in degenerative
diseases: focus on diabetes and spinal pain[]]. J
Cell Physiol,2018,233(4) :2704-2714.

[30] £ F iy, 454 M. S G A W) I i A 52 & P 1)
ERIBIT B ROR SR e ST,
BE 25359 .2024.22(34) : 85-87.

[31] TEPLYAKOVA O, VINNIK Y, DROBUSHEV-
SKAYA A,et al. Ozone improved the wound heal-
ing in type 2 diabetics via down-regulation of IL-
8,10 and induction of FGFR expression[ ] ]. Acta
Biomed,2022,93.:e2022060.

[32] JEua=, X2 AR, bR TR AETR T P 28 2R G 2 I
FHHERELT ], #2454 5 D RE &, 2023, 18(5)
283-287.

[33] ZADI M, KHEIRJOU R, MOHAMMADPOUR
R,et al. Efficacy of comprehensive ozone ther-
apy in diabetic foot ulcer healing[ ]J]. Diabetes
Metab Syndr,2019,13(1):822-825.

[34] JE4EK. ARG Sk 1 ik 97 b
PRI JE 5t 37 (9 I R WL 2 [ D). W8 IR ¥ . JB e v v
BE2h K .2022.

[35] Bt A Ak 5o, 0 22, 45, = A B0 B Itk &
APEPFT LT . R R R (BE 24 D 2018, 43
(2):131-138.

(W B3 .2024-11-28 & [8] H 31 :2025-03-13)
i - 32 5 D



