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saline group and an ozone water group, 30 in each group. All three groups received conventional treatment. The saline group received
physiological saline hydraulic release under the guidance of musculoskeletal ultrasound. The ozone water group received ozone water hy-
draulic release, once a week and a total of 3 times. The treatment course was 4 weeks. Visual analogue score (VAS), days of oral
painkiller, shoulder joint range of motion, shoulder joint Constant-Murley scale, and shoulder joint capsule horizontal and vertical axes
thickness were used for efficacy evaluation. Results ~ After 4 weeks of treatment, the VAS scores and shoulder joint capsule thickness
of the three groups were significantly lower than before treatment and the shoulder joint range of motion and Constant-Murley score were
significantly higher than before treatment ( P<0.05). Both the ozone water group and the saline group had significantly better indicators
than the control group ( P<0.05), and the ozone water group was superior to the saline group (P<0.05). Conclusions Under the
guidance of musculoskeletal ultrasound, ozone water hydraulic release therapy can alleviate pain, improve the shoulder joint mobility,

enhance the shoulder function, and reduce the shoulder joint capsule thickness in patients with frozen shoulder. Its clinical efficacy is

significant.

[ Key words)

JR A9 2 LU 519 BEAT PR R AE T REZ
BRAF R BREVER RT BER  ARKE 3 ~ 24
NH L LEZ T B F T 50 2 L1 EARE, R
2% ~5% . BIHA KRR R Bk
PSS A T EE R R AT IRIT 2 LA IREY
Y1 IR T O RE R TR S
= FURAE g — b AT, B PR T A AR Y 4
A TSRO e 0 B E , mT A 4 AN JF R o 1
PR, BT X IR T 98 19 58 A FIORS 32 P R0 BRARAE , =
FUKTEIR AR BIRYT T A F MR 8, £
i UE AR S |, SR = SRR R R AR
JYIR AR BARGE T
1 #REHE

Musculoskeletal ultrasound; Frozen shoulder; Ozone water; Hydraulic release therapy

1.1 —&ER EE2023 412 HE 2024 4£7 H
KB &k TR BRI 112 RAEBE R 90 i 8 2 .
PASRE . OFF A JE B 2 Wiks e @47 30 ~
65 %, HEBRARME  OFFEA ™ 190l 14 B i
Je TE I ) R B A 5 ™ E e 5 @ IE AE AT AR G
HITEE AR O 525 @G T8 O JE 4
¥ IR s @R AT R T FARE s @it Mok i sk 4
B WE-6-BEIR i S Bk = 0 2, e BB AL B0 Rk
O3 =K ERAK LRI HRZE A 30 foi], =41
PR AEHS RS — BRI, 2 R BRI R R
X(P>0.05) ,HAT M, W& 1, AR5 CHET
= Be Ao 3 2 51 23 B AL, Pir Ay AR A 2 3 A [A)
=21,

F1 ZHBE-RAHLE

P (n) 5 RS (n)

2157 n FR () e ()
3 % I 4 I 113

Xt HRZH 30 14 16 55.7326.09 14.40+5. 18 9 16 5
k4l 30 11 19 57.33+5.11 16.33+4.47 7 19 4
=4UkeA 30 13 17 55.13+6.19 16. 13+4. 38 7 17 6
Geithk x> =0.638 F=1.101 F=1.544 X' =1.017
P 0.727 0.337 0.219 0.907
1.2 FHik THEATHE S Ah R W N AN A T T Y B
1.2.1 RIF L IRAURAE AT OB SR, 3 T BB, M B S AT R

PRI ME 2 IR 2 Ok A I 4 ([ 2
H20203357) ,0.2 g, 5K —¥K ; @I T EER I H
( 254 J20160090 ) ,40 mg, Wi 7E 8 &5 P Ak,
FER 1 WK QJE K5 Jmy R 7 L, 8N & e ik e
A T 0 , g 0 B 1 52 J 21 J FBL, 44K 30
min, 5K 2 W ; @iz shy7 ik g sh & F R i sh 4
AR, R HUET 8 BM 38 A8 A7, YA T I X £ A0S G

[ E£TE | R A 2R UG SR #3050 B A e
0 H (45 . LHGIJ20220253 ) 5 55 Fodth 4= [ v B2 I R AL 75 A A B 18
T H ;R 2GRS R A A TR (S TR iR 2522 RHE R A
ATiH

[EREE ] It

— P TR [ R R T 0 B E 42 1)
€, 2iA e KRR BB BRI AT R 5 IR T
WE AT —2, TR 4k g m Le, B8] F48 18 3 i
FAL , B R A FT R 5 UK, BRIK 40 min, B K 2
W4 A,

KA e B HEEAE RS #5512 T
il FHAE PR ER KR R AN, WL B S i A e = A
S-80A 7Y fiff F VAR 2 FEFR S, % 4 ~ 18 MHz, f#
B BUARAE  E VR S o R B D S TR O S
I FAR AR R 2 % ERAIZ R 2 m]
PEAT R R RRIE SR IG 7 540K 0.9 % AEBERK
20 ml FEA ST, B8 AR A0 A ST I



S EREIG A ZRAE 2025 453 A% 2 52

TBITEE ARG, J0 BRI AT 0 O 28 i 4, AR 20 min
AR N 7ol g, B 1w, 33k, J7 R
4 1,
SAUKAIAEXT LR RS A SIS T
i =480 K TR A A LR P 38 4 TR R Ak 41
O=FK %, FTIF =H0KIBIF A (B = AR
HBRAE A7 SYZ-80A ) FFR A SR, B %,
FITFIH A, o 2 2E 48 P 0 48 3 KRR 300 s, 4K
J&  TEA 0.9% FACHNE SR 250 ml, = 40K i B %
SER 23 pe/ml, il £ 58 S E A 20 ml &,
QFEAETT 2 BB OB AL, 76T 5 S I a6
J& IR Ja i i s SRR A L 2 %k
MR 2R 2 ml PEFT BRI, 585 H 7 54
WeRE R 23 pg/ml B = 50K 20 ml AT, M
BN B A S . IRIT 45 s, JC I A ]
B 2 ) A, W2 20 min JEAS B 5 AT B IT,
BT I3 TR 4 AL
1.2.2 LR 000 8 DG A el A i 20 JE
RETURAL, 1 4 547 5 4ELL LS A2 k2
6 R A T B AR, AR URRS 2 il — S LK Sk i | A
JHR JUURE . IX) B WURE A5 5 AR 5 Lk AR AR R O S AT R
KA R 5k B T A R T T
J5 AT, BB S AT 0 A ) T DG Y e R
BBk SR A0 b7 2 S Il 4 1 P A0 ) 5 4R
FEBHEESL 90 © th o il Sk A B 390, 7 Sk 20 58 Ak
PATR)RE 7 3 0 s AV i g 56T e IR i 3
W WO S 4

123

1.3 FRIFEERE ORI T4
(visual analogue score, VAS) FI1 il 11/ 25 K ECTAS
BE . — 10 ecm 6B, —u N 0 7R REA
AR, D5 — ¥R 10 20 R S KRR BV, B AR
WKHE B B I v 70 A8 e L it AR B bR DA R IR
PIRRRE . QR G A B RO & 2B S A L AM e
PIBE SMIE IR Bl 06 B B, KR AR A6 sl 37
A7, T Je RN A1 R £ B i W Ay Bt | R R [
B EE I R s L N AN S eI B I JE e
St M P AT O e, OB N R R B
iSRRI E SR N BE SN IE, DL T A2
B O A B RO o AR B T R, O
EIC M 2521 . @R HIH XY Constant-Murley &
FIATIH BN R RS, H L
E A A RSN A 0 =N D= I SR K i 4% O
@JF TR RN 2R

1.4 SitZEAE R SPSS 20.0 #4753 40#T .
THECFOR R B B A BGHEAT SR R A X K
Y95y Fisher FHKY . £ B0 BT 2 50BN
VPR bR ZE AR AN U BCR ] ¢ Ky, 2 18] Bk
PPN E 7 25056 P<0. 05 HZERA LR X,

2 #R

2.1 =4 VAS S MBALEBARKEER )7
4 J8JGE, =4 VAS PEA BRI R B REAIC, 2= 5
AL FEE X (P<0.05), FHhRKMHM =5AKAHM
VAS P03 BIR 25 R T3 B4, H = UK 41k
THKH , EFAG IR L (P<0.05), W2,

R2 ZHBITHEIE VAS IES TR RETLL B

., VAS PFAY(43) e
21 5] n Frp— - JIR25KEL(K)
X R ZH 30 6.25+1.13 5.10£1.05* 10.57+4.93
k4 30 5.89+1.01 3.63£1.35" % 5.33+2.28%
=4UkA 30 6.07+1.01 2.59+0.95 44 3.27+1.2644

# EIRYTRT AL, P<0. 05 ; A S5 IR R, P<0. 05 ; A 5E0K 4L H A, P<0. 05

2.2 ZHABXTERINEILE 0974 A, AT WRTE SME L NBE . SN IET 3w TR R, B
JE AN T AMIETE S B ASRIT RIS B B, SAUKAM TEUOKA, ZRIASITFE L (P<
ZRAFEIT R L (P<0.05), thAKAM=FKA  0.05), WE3,

®3 ZHEBTHEBXTENELR()
20 31 JA R JARTAN R JR AT e JA AT AN
X HRZ (n=30) RYTHT 92.87+14.35 96. 13+13.67 54.47+11.85 59.50+6.39
BITIE 101.30+11.66* 109.57+13.66* 62.10£10.01 " 65.27+5.57 "
K4 (n=30) JRIT T 92.60+11.85 98.83+14.07 56.23+12.64 59.10+8.11
BITIE 130.03£19.38 "2 117.20+17.63 * 4 67.90+11.58 4 67.90+7.10*2
ZHIKA (n=30) RITHT 100. 10+16. 44 100. 10+18.75 59.20+6. 68 59.33+6. 81
BITIE 149.00+13.45* 24 146.17+12.60 * 44 76.43+6. 14 * 24 72.90+7.62 * 44

* SIRYTHT LI, P<0. 05 5 A S5 X RRZA EL AL, P<0. 05 ; A 53Rk 41 Hh#, P<0. 05



124

2.3 =4 Constant-Murley ¥4 ELB 1697 4 A
J5 , —2H Constant-Murley P43 87657 B3 0 484 Jm
ZRAG I HE L (P<0.05), EhkH M =4%KH

S E BRI R 2R 2025 4E 3 A4 22 &5 2 )

Constant-Murley PF433 & F X B4, H = KA &
THUKA, ZRAGI L (P<0.05), WL 4,

R4 ZHHBITAETIE Constant-Murley iE4 EEER (43)
20 51 n IRITHI BITE t P
pogiE:| 30 45.80+5.71 60.27+6.22 -20. 638 <0.001
ok 30 44.27+7.27 65.20+6.98% -16.658 <0.001
=W | 30 46.00+7.37 71.73+6.2244 -19.852 <0.001

A5 IR L, P<0.05 ; A 53K H#E, P<0. 05

2.4 ZHBXTEEELRE G574 ME, AN
B B TR O B R Tl R N A R IR T T Y
S BRAIG, 25 A G4 L(P<0.05) . #hk 4R

FET BERE A R B K T X R, H =AUk
RFEKH , 2R H G2 X (P<0.05), UL
#5,

x5 ZHEHBFAFEXTEEELE (mm)

H % Pl
2H 5] n — - — -
IRYT BRI R IRIT R BT IR
X HEZH 30 3.79+0. 60 3.47+0.54* 3.54+0.58 3.19+0.57 *
hokdl 30 3.70+0.56 3.04+0.59 %4 3.37+0.57 2.86+0.64 %4
=4KH 30 3.57+0.54 2.51+0.34 %04 3.30£0.52 2.23+0.39 %44

* 5YRITRTELES, P<0.05; A 5XFIRAL L ES, P<0. 05 ; A 5Ek4l b, P<0.05

3 it

JA SR AR B3 [ K A R s T, LA
TULERHE R 52 2%, BIVE 42 ol 1 9 728 e 25 5 38U 3BT
BZ R, M H WA, BRI REE” R
TR RSB RIE RN IEZHE T, T
FORPEANMIZ U, AL LUR5 W, WU R )2 R 3% |, Al
OGRSV YA S B I RN
Ji5 5y 3 BB I URES I 2 A% 1. Reeves
IS E R 4 A AT GR 3 ~ 10 4F B R BE PR
FERI,61% WY EF A A AR BE P AR A
TR AT, HAMEHEEIARNS T #
(RN IR T A TR 98 0 B B X ] 4% 1 o B
L, T AEUK RS PA R AR AE AR ARE , DR P, Dl
R Bk TR B B T A BRI

AR EL AR AR IR N R AUR, T TR, T
N MR L5 8 JE gk A w2
KA E Z Mg, MRS R AR E, B9 0
i) = ARK AR S AR B Bl TR R, = AR K
PAFRAA HA R S, B 5%, AL PE T 58 BT R AL
R, ZFUKTRERMER, RHEPIR
AR, OB 5 & B B ds WU 2L | s 18
RVEEEAN RN, HR, W AR e M, o
o, PRSI 45 R SR v B, AT AN R &
0= e, L EUKAREE W S AR B R K R4
R TCEERIVE L, JC & BURON , S5 i A7 B B A I
PRI e AR vy, (R, = S KT A A 1 5 s
AIAERE MG M2 S AL W, DB BA

ARACERAE RS HERE (L, ShA WSS TR S/ 1 240
SR TRANE AN 2 R I = UK R AR R I
T IRUF IR G S T AT

TEGR SRR T5 I, A ST 45 R R T, = %K
FEARARARNE TERK A A0 R KR T, — %K 4l
A DS M AR R JR 8 B B VAS SRS , I
MR IR 25 K&, o v A, — i, = %K RE PR
KT B AR BUR S A W25 R i, U
E=SFUKMPTR IRAE . 53— 5 i, = %Ki it
Ot G DR BB ORI 51 MR 3R 0, 7 B 4 R Al
FRCR . Heoh, e v A2 1T, = 48K ] o il
e r ) 28 0 R T O S5 49 J5r DA T ik B B A
o MRIESE BRI R I, B KR 7R T 0 A
RIBH VAS VI3, n] BE-5 R /KRBT I N 1 R AE
I 5, TEANRE G JAEAN JoT , $0f A BETC

TERRSE D RETT I, A FE 45 R R W], = %K
FEAARANE T ER A AR R RGBT, 105 1 m]
PSS AR R JE 51 BT S EE ks e, 2B
HU R AT A L ol e — T T, TE ALY
TRV T 745 T 2R 408 1) 5% 1 S AR 1 J] [RIZH 0, oleai
IR, T WUBE T 30, W IR 22 4 G AT BE A 5K 7, ik 1)
RS BT 55 — D5 i, dy AR = ) S Y
PRFUREIL, TR I KA T, 2 — T B R,
PRKATHE, bR T RGP B, Kraal 55172 R
FHRRIE N FEARIGIT IR R | BRI S R
FRas SR , G a5 1Y i B2 /s Tk AR i o A
HBL TSR )2 R, At FE AR



S EBEIG A ZRAE 2025 453 A% 2 52

LEEI NN (L) e A TR N S A AN -
SRR B TR E MR ARYT 30 flF
J R B B AT 88 RT3 S R AT A
WEGEE, AP R N YR O R,
BT g0 i fige 45 R T 2 R 7 0 P 3
BB ORI, HS I m, RE %
FEEEAR, PARANREME N B 058, PrLUR A R i
ARG G PRSFIRT T IOR, 571 A 5 S ot 151 1) ) 4

T - BUR RN IS PSR LE 31 T NI pui
RIS SR LA P B A A PP A R J %
FrROBAT MZEF ZE N Z5 T8, I 5T A BRIV o 450
R ARG it ey 7V mT B S O TR DR
BV, I S e, msnl W, AR ST
JTARBEAE — € TR L0 JE 0G4 0 B
F LSRN R AT RS JE A R B A AL, 1Ak
JEERE RN 55 T OG5 1 )y 32 BRBR BE 52 TEAH OGS
FEHT R AE SR JE R 2 W0 B A e i U
FURESE, BB A 0 S IE R AR L, A
Jl 9 £ 3 R P R Y 7 JA G T 4 T BE ] A R R
TEny RN = PPN MRS PR tE - J IS EACIEIN
A, T LA S oKD 5T 98 R A2 B IR Y
SN T R B Sk KT AT SE G M Pl 1y 4 1 5
i, AT = EUK R RIE S A e H Ak
RSB A Tl A5 0 7 A 92 O 1 T TR 4, DA
KATBEAERAR AR, Clement 550 38 1o A7 s F
TR, A RRIER IR R R (7 A K
W, PR AT BE 2 WA A i m] /b 545 2
R SR 5300, AR L BT A 4 I A 76 . 4R H
HTFA T AN 58 215 2 — S K W0 A fif 0 5 72 5%
TRERIN ST, Bt AT AN R AR, N I
T T I 22 BT IO R S X 46 35t B A o R

W NINE g T Sl N =W ST VAR /Y /S
AUk ) 98 S8 P, B e R ORI Bl
stis g I RE, FEAROC Y R, oA i) 0 fE
(AW R REA R D, 75 KA Z rpC i RAESE
HE— IS

[ &% k]

(1] RTk BA5 58S MM AR A X H A A 695 %
R[J]. EHERIERSEE, 2018,15(5) :171-173.

[2] Robinson PM, Norris J, Roberts CP. Randomized controlled trial of
supervised physiotherapy versus a home exercise program after

hydrodilatation for the management of primary frozen shoulder[ J]. J

125

Shoulder Elbow Surg, 2017,26(5) :757-765.

(3] Rk, KE. FAXTEEZ DT ERER[]]. #RPE
7, 2023,18(7) :911-917.

[4] Ttoi E, Arce G, Bain GI, et al. Shoulder Stiffness: Current
Concepts and Concerns [ J |.  Arthroscopy, 2016, 32 (7 ):
1402-1414.

[5] Zgea, MM, BHF, . FAVHAERMRFETHEH:
R[], AP E, 2021,43(10) :1742-1748.

[6] Sernik RA, Vidal LR, Luis BE, et al. Thickening of the axillary re-
cess capsule on ultrasound correlates with magnetic resonance
imaging signs of adhesive capsulitis[ J]. Ultrasound, 2019,27(3) :
183-190.

[7] Reeves B. The natural history of the frozen shoulder syndrome| J].
Scand J Rheumatol, 1975,4(4) :193-196.

(Bl KAZERVFAWEFREETELERENES L R4, BEH#,
BER, £ KERDT SR E L FIR (2023 )
[J]. &M ¥4, 2023,19(5) :727-737.

(91 SRE T, 33, KL &, & 47 EERMARI S B AT 45
HYH AR B KA ok Ko 1L-6, TNF-a /K P 19 % v
[J]. AREF5 @& RFREFRE, 2020,4(3) :66-67.

[10]freed, P, 2H. MEBENMARAEGKREZET 0
AR, PEREEEFZFF, 2021,36(4) :490-493.

(114, &, B, %, REYT KBS M AT XK & 95
EIWRARBTRAE[]]. PEMEEFSRALE, 2022,
44(11) ;1004-1008.

[12]Kraal T, Van der Meer O, Van den Borne M, et al. Manipulation
under anesthesia for frozen shoulders : a retrospective cohort study
[J]. Acta Orthop Belg, 2019,85(4) :400-405.

[1B]R#ZA, AR, PR, . XHWHTHELERET O G
FRAR[I]. KRB L, 2021,24(5) :660-663.

[14]Chen J, Chen S, Li Y, et al. Is the extended release of the inferior
glenohumeral ligament necessary for frozen shoulder? [J]. Arthros-
copy, 2010,26(4) :529-535.

[15] %, A&, THI, £, Hor SRR &bk &% 67 B
IR ALEREEAT BN PERZES LK, 2023,
38(4) :526-528.

(161, e, KTH, . BRFATRERFZAF R
B[], wEEFBEEA, 2021,37(10) :1579-1582.

[17 ] Wise SR, Seales P, Houser AP, et al. Frozen Shoulder: Diagnosis
and Management [ J ]. Curr Sports Med Rep, 2023,22 (9):
307-312.

[1I8]Y#F, Te, £H. BFERAXDT FMEAREI]. ¥
B R G EE N, 2024,8(1) :7-9.

[19]Park GY, Lee JH, Kwon DG. Ultrasonographic measurement of the
axillary recess thickness in an asymptomatic shoulder [ J]. Ultra-
sonography, 2017,36(2) :139-143.

[20]Clement RG, Ray AG, Davidson C, et al. Frozen shoulder ; long-
term outcome following arthrographic distension [ J]. Acta Orthop
Belg, 2013,79(4) :368-374.

(ki H 391:2024-08-22 5 & [ H 1 :2024-12-20)
(AR o RIGER)



