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Abstract: Objective: the high incidence, recurrence, and limitations of traditional rehabilitation methods for knee joint sports injuries.
Explore a novel treatment technique and its impact on knee joint function, pain, and muscle flexion and extension function. Method:
this study adopted a qualitative research method and conducted semi-structured interviews with 12 sports medicine doctors, physical
therapists, and FLIPUS technology experts. Combined with the analysis of 5 clinical trial cases, the integration path of focused low
intensity pulsed ultrasound (FLIPUS) technology in the prevention and rehabilitation of knee joint sports injuries was explored.
Result: the study found that FLIPUS technology can target and promote tissue repair, inhibit inflammatory reactions, improve
neuromuscular function, and form a synergistic effect with traditional dynamic stability training and phased rehabilitation goals.
Conclusion: a novel low-intensity ultrasound, based on mechanical effects, can alter cell membrane permeability and stimulate cell
activity. This alteration and stimulation further increase protein synthesis, produce growth factors, promote calcium absorption, and
enhance fibroblast fluidity, which can significantly alleviate pain symptoms and improve knee joint mobility. It provides strong clinical
practice theoretical support for the closed-loop model of "prevention intervention rehabilitation”. However, technical standardization
and equipment accessibility remain the main challenges currently faced.
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5FR FEE kv 5 R P U R bR T AR AR N R HE R ] PR AN
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1.1 AR

WERATIZ B PH N R 2 — R AR e 2, R 23
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F1 BXTENRGERESH. Bin, EMNREFE

am | H i BT U/ s e
apew | o—7x [WAIEAVER, BIESK zﬁ;ziggﬁm Mﬂﬁ%&ifﬁi&ifggwnmga
i 3. A S KGR (NSAIDs) LI CPM (RF: 3B 3))
RE—— 1. W SR 7 LY
WA 1~6 8 [, By EAUA SR 2. KA ERN NG 3 5l i
e 3. shniEs) AKeigs
1R (BB A5 A
MR (6 LA L | RIS K 0. AR 1% L
3. B LI AMEEHIH

(proprioception). WUAI MBS AT R ENE, JHb
EEEE CfEAiD kA", B, SRS,
o4 IR AN 2 7 1] B BRI 25 25 0 9 IE B RE 8 PRI 45 4
2, W F ¥ IE (biomechanical correction, BMC)
FEE X BB FE A G BRI SZ2 A, A v th i
# (landing mechanics). /b I e 1 B 6 fmf DL S 4038
LR, DRI K RAIZ 3 R . " Hewett
SETF R ACL 453493 TR VI ZRAfF Fo R L, SR FR At o Pk () A=
IR R AT AL ACL H 4% 2 AR Z AR 50%. & T Hil
Bl g EFXEAS[AE 3000 H 5 s TR 5 €. i,
TEEBRAIIEERIZE) A, FIFA 11118577 S05 Bl #4
. Bl BRSPS S BRERE Ik, CgE
B AT DA BRI OG5 18 Bh i 0 AU o TR DR 4938 Bl 45491 /5 1)
REEE R NEE . RIS = AN EL,
ANFEBCRAANER T T B, DA R E IS
EEhoiae . ERE 1.

1.2 FLIPUS AR 5 EFIER

FLIPUS @—FpaE@ AR B, i e m i
FET R e AR CFFEBRETIL 8em), AN 7
(mechanical stress) HREFINEAHANME BT AN A (L ik
AR AN AT SR e AR (thermal effect,
<43°C) JRFB IR IR ST 51, A E B (microcireulation)
AR, IEAR R, (EHSUEE . fEa
RUTF T KB, FLIPUS RT3 i 2T 4R 20 Mo 3 B A0 i S A
MM SR ST 20%~30%. IGFRAT SR W, FLIPUS
A4 B AOE R T TL-6 A1 TNF- a ZKF (p<<0.05), H)
Tl S JRE SN, $E S US B T R R : FLIPUS
AR A FoE e, PR PRI 4 SRR R VR
(VAS PF43 FBE 4.2 45, p<0.01). fHZILAITEHHE5E:
FLIPUS X AMKREZ4% (proprioceptors) MR BT
TR B, (BB T2 L i 3 s 2 LA P
A, AT AR — A U™ o

1.3 MELEEEN

2022 £E— I X HEBRZ B B RIS IR (n=45)
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Wt RM, RIGEEA FLIPUS BEA P sh I ZhH) B T
B A PR ) R T SR S A, HRDY SR
R IR LR 40% (p<<0.05) ', ZLLIEH) F ) B R Bk
ERRE IR R e MV o 34 T R 4H, $%7R FLIPUS w]
A S AR ZEThREK & - 755 — D2 BRIz 3 A AT 7T
HrOR I, FLIPUS #% FH Tl ZRAT I FilAb 2 (preconditioning),
S50R7R: FLIPUS TRARER AT/ b1 25 h BB e 75 0 A 2R
H O\ 28%FFZE 12%) . IZ 3 AR LA 57 KBRS, I HR
KA RIEMERFERF (p<<0.05).

2 IBILIEZRAEE

2.1 FRF-TF-RE FIRRE

Tk Be: FLIPUS /08 “Tili-RHE” TR, @il
HAPERIE (BEE 2 Wk, 9RJE 0.5 Wem?, {ERATHIT 5L
FEZH 2RO (i 3 1 S £ A HE B A oA 3 it 0 i o S 1) %5
AP VIRE ). SERA SRR EIME, AR AR R, 1R
BEKMESmWZE. WM 44 3) &% e 8l
(Neuromuscular Training, NMT), HEu&E#Z-ONEE (nfg
MWL BID, AT 2 mTRAE T 4R, wbig
bR A D6 AIMBH 2 ARG ACL 450055 AU . s M AT Tl
FLIPUS (0. 8W/cm’, 10 434l/¥) BEA k=47 (20 4y
B0, SERINHRIER T (0 IL-6. TNF-a ) B,
T R JRE SN, AR AR 5 A 34 , (R BEZH 2N 3E
[F) I} 38 B A% G oK B S B0 L PV A 5 01T 06 30 32 PR - SR
SVEIAPIR AN s AERFIROCTY SR ES AL 2 D e, B Ak
1R V245 . RES I B 7E L S HA, FLIPUS (1. 0 W/en',
15 Z34h /00 FER HE R4 40 B RN i 4 B v, s
W AL A BB Wk af gk (Progressive
Resistance Training, PRT), PKEMERFIBMHIIEE, B
IERET . 182 AR FLIPUS (0. 8W/em™) #% 1/
MY S be g, SGama 2t , Y DR S5 A Ak
ZI% (Proprioceptive Training) "7, i3 +ifass
P, PR E AR, safbBdEM)IZk (Agility Training),
RIHZH) RL TR ST RFBEITTRALN HAEEE: 5
HEAR TR BE B R, Rk IR A RS ARSI
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2.2 FHARMEHFI

FLIPUS WA EVTEA AN B ZURES, (HEZES
KIS S ThRE K AU T , 38 T A I ZRrI VR E
o B NGRAAT#E—B AR ) 5458, E et
TR LALE S, FEK FLIPUS f4: R0 5 S 1]
gE A LA I 25 (Neuromuscular Training, NMT),
W RAE N, T A AN D
WIZR AT AR I AR RS2 45 (1038 B, 3 iz Bl i (1 e A 45 il
71, FEARAS RIS s s e B g idh . w7k, &
8 JEII) NMT I, ACL #5405 AU mI FEAIK 50% LA Fo PAEEHT
P9I (Closed Kinetic Chain, CKC) 3#8@Ji Uk L-
FEABWLEINL T, S seRase it e i
IE (Biomechanical Correction, BMC), {4k HMEBkyx Hits
X, B RIYIR MY BFRORIL, 1E FLIPUS S4A
EHEATEI AN, WUBEFCHL 58 B AT 8 hn 30% LA 1", i535)
YIZREThidE FLIPUS FTsdt mus AL LU DhRe b s, 48
mH 1R SR A G REE, s RARE S
MR G R AT IR, SE8EFEENI% (Agility
Training), SRAGIEZNFIENGEST, BRLR IR0 = 5 Il 5

HAENE 2.

3 MARFAE

KRR R 7715, BIERANGGT FLIPUS HR
TEMEAT IR B E IR BUIR . AR SR AL sens . @
I G TRICE T A B A5 R S B it
ITHERALEE, ISR SCHER T . T TE T R TS 12 4
AR N, o 6 ZiashBEEENN (GRS
>T4, it 2 N, {53 A, Bl FATEIRCA LB 4 A0;
4 LGN CPRTAEER 7.8 4, AR 2 A, fit 2
N FRLL EERER 4 N5 2 4 FLIPUS AR (F 354
RGMAL) . RAEEEMTTR, BT R A 28 BRI S i 7T
T, NAVFZ i H HRIEN . BV E DRI L)
45~60 738, Uik EESELL PO AR ST (1) FLIPUS
TGRS BN I CnF TR WA i i« AR s
RS, (2) fE¥4 FLIPUS S8 FEE T BB R 15
Pl (indiREER . BERMIE BT &MESE): (3) Xt
FRAAL FLIPUS BRI (I MEAGIGTT TR 4563
RERE R . FrAWRNAEIE T R, R
FANVivo 12 #E47 SCA 73T « AT 78K FH Braun & Clarke(2006)
PEH TS, T KRG GRIHEIULOE R, HIBUK
RENRIG— 8, 5 Kappa —8HMHERH, WL

BE s A VERE 3. Kappa=0. 86 (F—&E). TEILE 4.
*2 WF-TH-BREMAIMERE FLIPUS b7 F5RES
i EEA FLIPUS 24 BREINGTr % TR
ORI S SRS T, \ ) \
BB ’ﬁﬁfiiwii%ﬁ B o swem, 2w | CRobHOE. MRTAA) | SGEREA, BB

ST I JRE, ZERIEIE 0.8W/cm?, 10 43%f/I%

fika AT (20 4380/ 100O

/D SORE SRS, B S R T AR AR

W PR R A 1. OW/cm?, 15 4%%f/ % Wik AT ZE (PRT) IRALES, WEBRTT IR
Ve | E R, IRmiEEhEe )| 0.8W/ em?, 10 43 Eh/ IR AMIRZ RIS AR LG, WD SR
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FLIPUS | #&wi)mdBiin, PRACAARARYY | 3k NO Bk, SEMBIAEHE: o ATP A WRAMHSUE B A IR, b 980E R B
FLIPUS | IEALUESE, RmEREE | R gEgng i, i 1 /IR 5 el PR AU, R

NMT SRR UL PP ] e

AR ARG, R EsiSRaE

FRARIR S SR e, b4 R
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SRR, PR 577 K

FRARSKE IR, R missh kI

BRI ZR| (e BEE B & L, IR AR RES

SRS Eh R, REEEA

Pilb ER, WA s) w et
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T

ARJERETIAIEM GlbRAE etz =)
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BRI Y sRHN 21D

SE M IEIE S

B SRS AT

B £ i P 8 B 1 B 1 B A G5t FLIPUS [ AR5 13
1E3)) 5y Bl A K ARk Ak
SE R E WA R EAIR YT
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