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[0002] i fibd =8 £ 5 ik

[0003] = ZEE1E (Bourne,R.B. ,and Rorabeck,C.H.,1989.Compartment syndromes
of the lower leg.Clin Orthop Relat Res.97-104;Matsen,F.A.,3rd,
1975.Compartmental syndrome.An unified concept.Clin Orthop Relat Res.8-14;
Puranen, ]J.,and Alavaikko,A.,1981.Intracompartmental pressure increase on
exertion in patients with chronic compartment syndrome in the leg.J Bone
Joint Surg Am.63,1304-9;Rorabeck,C.H.,1984.The treatment of compartment
syndromes of the leg.]J Bone Joint Surg Br.66,93-7;Styf,]J.R.,and Korner,L.M.,
1987 .Diagnosis of chronic anterior compartment syndrome in the lower leg.Acta
Orthop Scand.58,139-44) &7 fift &l 2% 7] (L =35) N K Tt GEHE 02 F T ) 38 B
P 2 0] L, o R AIG T 40 LA I VR v AR T S AR A7 7R B K1 o i I = SR B AR IR 32 4
GnE3r) BT AR SAE R A, SR LA =530 B2 A g M A o St R AR R I 6 /N B T AN T
W 3 A B BAE T o BRI, 5 D7) M 00 5 B s e 2 0 22 1T L R L) o B R I = R iR AR ™
H, K He S 12 B 5 5 2 2% G AR AT AR 2 R T 4 W 3 ki 1Y) J5E Rl 2 — (Bourne ,R.B. ,and
Rorabeck,C.H.,1989.Compartment syndromes of the lower leg.Clin Orthop Relat
Res.97-104) , j& B KK IR DT .

[0004] ik =8 IR PP A

[0005]  [= [ HLENA i I = 23 5 ik 12 W R AR A XU B 73 i = 4 N — HROR RS B 7V HL
FE VLA 77 (IMP) , B A LR 54 1E 2 I & IMP (Hargens,A.R. ,and Ballard,R.E.,
1995.Basic principles for measurement of intramuscular pressure.Oper Tech
Sports Med.3,237-42) . JX 875350 H €I, A 5 I 48 AL, o B iy 100 & 7 B A5 92
AE] 2N = 25 AN A (Heckman ,M. M. ,Whitesides,T.E.,Jr.,Grewe,S.R.,and Rooks,
M.D.,1994.Compartment pressure in association with closed tibial
fractures.The relationship between tissue pressure,compartment,and the
distance from the site of the fracture.] Bone Joint Surg Am.76,1285-92) .1
WF 58 2 W1 £0 A0 638 B A RG2 Wi ig 1tk ad 57 9 i %2 25 5 4 ((Breit,G.A. ,Gross, J.H.,
Watenpaugh,D.E. ,Chance,B.,and Hargens,A.R.,1997.Near—infrared spectroscopy
for monitoring of tissue oxygenation of exercising skeletal muscle in a
chronic compartment syndrome model.] Bone Joint Surg Am.79,838-43;Giannotti,
G.,Cohn,S.M.,Brown,M.,Varela,]J.E.,McKenney,M.G.,and Wiseberg,]J.A.,

2000.Utility of near—-infrared spectroscopy in the diagnosis of lower
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extremity compartment syndrome.] Trauma.48,396-9;discussion 399-401;van den
Brand, J.G.,Verleisdonk,E.]J.,and van der Werken,C.,2004.Near infrared
spectroscopy in the diagnosis of chronic exertional compartment syndrome.Am J
Sports Med.32,452-6) (HZITLLAME 5 R AE 5 & 2-3 KR ZH 2L, T HAXER A & 5
G IR BB (MRT) 7R T245 5 5 5 1 o A B 11 %5 15 % F = (Lauder, T.D. ,Stuart,
M.J.,Amrami,K.K.,and Felmlee,J.P.,2002.Exertional compartment syndrome and
the role of magnetic resonance imaging.Am J Phys Med Rehabil.81,315-9;van den
Brand, J.G.,Nelson,T.,Verleisdonk,E.]J.,and van der Werken,C.,2005.The
diagnostic value of intracompartmental pressure measurement,magnetic
resonance imaging,and near—infrared spectroscopy in chronic exertional
compartment syndrome:a prospective study in bOpatients.Am J Sports Med.33,
699-704;Verleisdonk,E.J.,van Gils,A.,and van der Werken,C.,2001.The
diagnostic value of MRI scans for the diagnosis of chronic exertional
compartment syndrome of the lower leg.Skeletal Radiol.30,321-5) {HZIIHF1Y
Hin [ e A FHMRT PRAA ARG KM S A o &y i AN AT 47

[0006] 5B TCEIFARAALL B R AR BE A 1 ) B2 I 9 5 5 2R S A B AR BAS (S 45 50
B . (Lynch,J.E. ,Heyman,J.S.,and Hargens,A.R.,2004.Ultrasonic device for
the noninvasive diagnosis of compartment syndrome.Physiol Meas.25,N1-9) &3 fif
FA KPR AHER (PPLL) 8 75 1 2% 0 2 19 6 = s o A FH6 2% A28 ) JRR Uk i e == B 458 R TMP 1) 5%
B AR AN A JBAA i 2 EARAN IR T HL oA SRR o TMP 5038 i 0 6 35 5 2 ELAT A0 AR 4K
AR HE. (Garabekyan,T. Murphey,G.C. ,Macias,B.R.,Lynch,J.E.,and Hargens,A.R.,
2009 .New noninvasive ultrasound technique for monitoring perfusion pressure
in a porcine model of acute compartment syndrome.] Orthop Trauma.23,186-93;
discussion 193-4) 7E 55— R IR 78 A 2 1 e 5 S 2 5 5 A1 5| Ak 1 fm 930 v 3 T A M1
55k Bk sh 51 & 5 S AL A IE a0 s BRE TR AR K e R A X MO E 32 B TR
5 o “FATX A FORBEAE I R BLH , 2008 NI AT i B DT AR B A8« 1 0 2
Gy R JEE P B SR i R N FH o7

[0007] ki 75 0 2H 23 e 2

[0008] iz FH T 4A P 2 SUW LS 1 R BFE FT o 25 A ik, a3 B (Gennisson, J . L.,
Catheline,S.,Chaffai,S.,and Fink,M.,2003.Transient elastography in
anisotropic medium:application to the measurement of slow and fast shear wave
speeds in muscles.] Acoust Soc Am.114,536-41) fi= & (Walker,W.F.,Fernandez,
F.J.,and Negron,L.A.,2000.A method of imaging viscoelastic parameters with
acoustic radiation force.Physics in Medicine and Biology.45,1437-1447) &1
F T 7€ B GO LE 2H 2308 B FH s 1% . 5 ) Fn A B 2 AR 45 & 8 A5 B ((Burcher  M.R.,
Noble,J.A. ,Han,L.H.,and Gooding,M.,2005.A system for simultaneously measuring
contact force,ultrasound,and position information for use in force—based
correction of freehand scanning.leee Transactions on Ultrasonics

Ferroelectrics and Frequency Control.52,1330-1342;Mori,K.,Nakagawa,Y.,Kuroki,
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H.,Nakashima, K., Ikeuchi,K.,Mine,T., Nakamura,T.,Kawai,S.,and Saito,T.,
2006 .Non—-contact evaluation for articular cartilage using ultrasound.]Jsme
International Journal Series a—Solid Mechanics and Material Engineering.49,
242-249;Zheng,Y.P.,and Mak,A.F.T.,1996.An ultrasound indentation system for
biomechanical properties assessment of soft tissues in-vivo.leee Transactions
on Biomedical Engineering.43,912-918) W & 1% F T I & 8 2H 2L el i i B o ] e s
AR AR AN oA A BT PR Sk, W s oA 10 s 0 BRORE, e 75 A ke i FH R DN i 2H 21
R R JEAAR T AU #2605 7645 B R 2 45 R ol A IR R r] l TIlE 2 2
WLAE E (Zheng,Y.P. ,and Mak,A.F.T.,1996.An ultrasound indentation system for
biomechanical properties assessment of soft tissues in-vivo.leee Transactions
on Biomedical Engineering.43,912-918) .
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RS A ) A5 P 1 2 B s i ], Horh TR e ML, 8387 AR B AR , O IR R HEA R [
AR I i R B H B3 (a) s AR B R oR S s R id Sk A Rt e
71 H 2 B T A e kA VR AR N T SR St e, e AR K T, SR A AR (N)
REARFRACERIZATIN 8], B AFD (S) 5 B3 (b) se AR B 3-8 08 R £ I, Hop P ABFRAR

6



CN 108685593 A W OB P 5/7 T

RKIETT, A A () BEARARAR R AL , BRAL 2K (mm) o 452 AR B A J i 2 A8 T 1
e B, A E4 (@) A8k B H 2D G IR s R A A A i AR TR s = B R R
H TR HEAE GERAE) AN M 2 A5 R 114 (b) A s AR i HH ) 5 5 = Al 55 R0 5 . 2 1 7 9K 3R )
22, o P ARARARR 7y, BRAL N 2K ok (nm He) |, BEARAR AR AR BZ, A N AR/ =
K (N/mm) o B 578 4% K B 7R b 5 15 25 o AR B PPAN i 7 2 P an B S P, AR R BRI %
HAFEARINE SIS (In vitro Pressure Monitor) &% (Catherter) /MY (H#E20)
HEIRL (Pocket Ultrosound Probe) EFEL /KIESTZE (Saline Pump) . Hiil & 3k
(Infusion Needle) .

[0026] {45 8 P is AT FEABL AR W] FH 3 PFA A M 2 A 7 o SI2 56266 46 HH B o 5 R4 T
R HERR) O RS B A RE L il 3 18 = ALY A0 i g A% I8 (R 01, infE 1 (a) B o

[0027] = L 2 E0] TG E R FRAL (E 1 () FEL (b)) RN, HilE T E
A5 5 B b i 5 = T A L R 9 o A T R SRR ) S I S T IR R R =
(1 (b)) o B el s (R R P (0] 7555 16 =) B3 55 16 = o) 360 7 M (RDJRR i e =) o FH Tk
T DN 2 i R 2 A T AN

[0028] A7 RS0 FE GG 2% (WPanametrics 1 CoAIR5 . OMHz) < i A5 kI IR 2%
A K AE (CAD) R AITHEAL (PC) 2H B o B 24 1T LA I3 48 FH vt i 1) B0 466 P A A
IR B4 o

[0029]  Jj s = AR A0 A DL FH Fe 3 A7 VAR FRU RS SR AA 8k o T 0~ A 2 P A ) B 2 R R Y
B 77 o ALY P 1) 7355 5 3 o 0 AT — IR I A S M 0 o A S ) Bl R UK i 32 21 PC
[0030]  figfl i AR f

[0031] O Rl AR v 358 A2 m) LA FH e P s MR BT AR () R R o 91, Cirs A W] 04984 51
LR 3 A — i ] A 5 TR S A, R R R A e AT DA R S ] (http /S
www.cirsinc.com/) o XA A B FTH B TR A Bk wT DAASE R AT S AN — BUr) s e 2
T H,

[0032] & 2 Py < 1 3¢ B AT DL U B R A AR 0 B T v RS R AR P F L (FE [E Physik
Instrumente GmbH&Co.KGHiif&k FIM-230. 10) 22 %& 7E 248 b4 il I & oo % o FE AL />
HKNEO. 05um. W & BT (R Z 518 bk W Honeywell International Inc. fllith) 2234
L ALA% B 2% B b o e AR R 1 SR 1 70 - J0 15 5 UK 28 (M M EHE T I Honeywel 1
International Inc.filli&) BOKIFFHEHE R RGALLPC, PCHIN 1SR 42 1 R AL f7 &
[0033]  ih-Ze M FEATL LA Lm/ s P30 B2 % 2000 1 B2, W) B0 v 303 A1 ) 6 o ] B 3 53¢ g R FL
BB (RHEF AR TE) o AT LA J1-Ar 8% h Ze 4 5 AR v A A R A

[0034] {556 Hh A ¥ 3505 A2 32 22 b B SRR KA R 5 7 BRI A K 1) L 481 438 - S8 AL i M = A8
B RS UE I I s B T S AR AR A G R, I e R TT R O R o 2 H AL R A A 2 B, B
IKHZ B #0345 5 A LA, B LA R AN B Amm S5 45 1F . B3 (a) R R S50 Hh il sk
() L2 S i 2 o B3 (b) Pz () 1 42 2 P 3800 FH SR v SRS vHE S50 A1 X0 88 P bt ] s it 4 2k
PEAR &, TH 5 H A RS EE 94 . 43N/ mm

[0035]  Jj Jgs = i 52 0 & -

[0036] Dy {005 i MBE A 20 1 i B 2 G 2, sl FH R 75 4R Sk T B 2 L e NS A S A R e =
A 5h Pk v o ) A0 28 52 /g SMHz LA UG P A% S 7 0 o 8115 B2 28 TR A% s o e i A 2

7



CN 108685593 A W OB P 6/7 T

(RF) 1] 7515 5 1& A = EDAQ (Bitda R 4E) R B sh VG, DAQ-R 1% E N 10bi tsHh FE25MS /s
EAR TG BE 29 29um o fik b 88 453 (PRF) ¥ 5KHz , B RV BE 914 . Sem. 75 22 4t I & A vk
S AL 0 537 5 = ABE R (1) AR T o A1 A 2 A VR S8 A2 R0 7 B = A 1Y Tt N g — K i I 3 A 2R )
PSR A A S A2 P 8 P R 3 M = A Y S5 A v A R AR TR B B HA R

[0037]  Z@ 7 B EE AR IRk R

[0038]  fj IS B s At f5 Mo =5 P 58 ok 0 R0 ] ) 258 AU J1 2 22 o T IR =5 [ s i, i i =5 A
T, AN 575 s 4 o DR 0 8 2 s AT D AN 52 6 = Al 2 ke v B o 73 1B = Al R R IR ) 22 TR ) 2 56
I Z2 ] DA [] By 00 2 75 M =5 . g 0 s B =l R 4 5 ok o

(00391 jps s = s 3 FHAE B 1) O¢ 2 Bk ] DA FH A2 28 IR S B A w7 DL A 17 B ) A5 XA 7 i B
PR B 5, 9 T T R IA Ih Hb U 5 A 4 0 AR 7 i =5 B R PR AR T, A FH 22 B e IR Sk P AR 2DIE]
& o F-BHAR K e NS A 04 AR i JEt 3 A 28 [ B 12 3% 8 P Wl A R i I 25 I 77 o i T 25 s W)
G6 B AE DN B 1) 05 M 26 2R A AR N IVa L A < 14 () s i i A v 35k AR R IR
JE 7772 3 T A HE SR A B AR T AT H 14 DRI D s 8 60 o SR i 2 T /0N B I 2 A T AR TR B 8 45
HBEE o B G, A4 () B, THRH I = A Rl 28 F LA fL S8 5 X LA s 40L&
2 T IX AN R R, i = e sk sy BRI A 3 a2 5 1 = A0 T AT Ml ok o

(00401 i 75 o 0 A5 6 2 s ) AR 55 v DAAE AR b gk — 20 VP Ak o BT BV R NS T B AT
DL R AN S50 o 4 AR R ER Ky N B b i 2 (il A7 55 I =5, [ BF R I s A% J 8 0 =2 1
JBE 2 o AN 5 , FEREAN 5235 ) R 3 e 7K Y-, PR 7S 2R G0 0 & A o = o 0 728 T R
[0041] S5 2——— K J33%  FE T e 7 0 tHEASE 28 M 00 7 5 =8 s )

[0042] W 7, 62 AR BRI & (I A R ) =B, Kb E6 () Ak
[R5 2% (485 2B 75 R 40) D& 75 16 2 ok 4 A8 T AR 2 s = 15 86 (b) R AR R B I 4%
(EHE A R 09U S8 B T W00 LA R 55 1 2 s s = 7R L6 (a) HH, 11
K EH (Mimicking Fasciae) , 128/~ )2 (Cushion Layers) , 133/~ A 183k
(Ultrasound Probe) , 4R/ HEM KL (BAETRAF) (CalibrationMaterial) , 1557~ iR
F7Y (Compartment Phantom) , 1637~ JE 1745828 (Pressure Sensor) . 7R A& B ¥
R A5 i =5 s 44 A1 R D ) s = P W B TR S AR R B % £ B R AR A R T I AR (Tn
vitro Pressure Monitor) 5% (Catherter) Rk (Ultrosound Probe) ZEFEEE /K
B (Saline Pump) J# %t 3k (Infusion Needle) .

[0043] X T e 455 UL RAE 75 R GE, 5 5 =6 Ik 77 R I R 49 b B2 e 7 A 48 A s 7 TR 4
TR 2H B o SR U B I B AN 75 2 0 A IR AR AN T AR U o 8 PR A A — A& A TR VR 1Y) 7
JEE 2 s ) S BRE , U302 K IR AT o 7E T Bl it e ik 2w b 0 52 303 BSR4 75 16 2 s i % T
ST DA WU S 52 35 ek v B I = R 7, T (R A 2 S E I = 2R A Ak

[0044]  4nf&l6 (a) 87 F R AY 5 Il A I =5 B Y , A0 I 0 A% J i Jas 000 7555 6 =5 1 77, mT DA
AR SEX P75 i 6 i I 2 b 5E 22 2 W] DR R AT 30 B2 AR 23 A0, i % R =T
DA FH R A 538 H s 0 S 2 i T ) e i =, 45 A R 3% 2 0 7 6 = s T VR 2 s o T =
(BE6 (b)) o B B a7 (lar f P 00 7555 16 =) B3 5 B = o) o] 6L 5 1) A . (ar J T ) 4 FH T
TR 7 A % WU 2 M 2 AR T RUAEE

[0045]  4nf| 7, SE A I A M 3 A BT DL Tt — P IR 3R tH M 7 vk M AR B ER VKV ENH
o M 2 (A JB8 A =), (R ERy P g 0 00 6 000 o 77 o b e P HR D I B 7 v N I g s



CN 108685593 A Ww B B
28 B = 1) IR = R 17

[0046]  BL_EFrid, (AR e B K B AR it 75 3, AELAS S B 1) OR3P v B O AN TR BR 0, AR A

PAEARBRGURITEARN G A e W 455 55 1K BOR VA, R4 5y B 148 A B 46, 1S I 3
i LA R IR ORGP VE 2 Y

7/7 W




CN 108685593 A " B B M 1/4 0
3
2 4

]/5

P a il 5MB

1 )

/7
8

[ / ¥

K2

10



CN 108685593 A W BR B 2/4 T

[N]

E 5

Z17HtE [S]

K3 (a)

[N]

E A

0 05 1 15 2
f& # [mm]

13 (b)

11



CN 108685593 A W OB BB 3/4 T

Bt el

[mm Hg]

E 7

T 3 32 34 36
fE E [N/mm]

K4 (b)
E3BEhk
. ESTR

#FINE S
&

12



CN 108685593 A W BR B 4/4 T

P e i ShA

K6 (b)
RSNE S HIBERhK

B

K7

13



patsnap

ERMEBFOF) — b I 4 58 0/ =R AN P A AR 2 Y M S e iR %
RIF(DE)S CN108685593A NIF(nE)B 2018-10-23
RiES CN201710236053.7 HiEH 2017-04-12
[FRIKHBA A Bk B¥
EF S
KBAAN vk
£
IPCHEE A61B8/00 A61B8/08
CPCH¥%(= A61B8/587 A61B8/08
REAGR) FXHE
HShEREERE Espacenet  SIPO
BEOF) 3
AERASR—MEREEN/SNAFEEEN SN S EZRENEE , B
TR 4R R S R/ AN A AR AR 22 FE A To el M iis . AR 20 BR A a5 3%
FRAMBREREN/NEEF RS , HPMREER RN EDTAREER | 2 4

EEMBENBREENREE , I, FI0BKRFRE, ERFEFH
MAUERBE B A U MR AN ENREN MR, FHREEESTRUE 1
WEAEENMELR  BEHREEENHEEENRR , AT
BRAUHSEHHREE. ARANWENERFEEN/RNAFREENT
IZABAERE  BTAEBELERSR , W FFERE , I A EBRN
BRERBHREEESSUSHMSMHRESRSE. ZRANREEE
BMIZEMAUFERZBEM.



https://share-analytics.zhihuiya.com/view/d5f99545-f810-474d-b6dc-f51cf253a19b
https://worldwide.espacenet.com/patent/search/family/063843810/publication/CN108685593A?q=CN108685593A
http://epub.sipo.gov.cn/tdcdesc.action?strWhere=CN108685593A

