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Abstract

Background and purpose: Locating and measuring the length of the distal femoral canal is a
very important stage in reconstructive surgery of anterior and posterior cruciate ligament rupture in knee.
Sometimes it is difficult or impossible to measure it in some patients. To resolve this problem, a
measuring tool called the Measuring Instrument of the Length of the Femoral Canal (Satkr) was designed
and registered in Iranian patent office. The instrument was designed to measure the length of the femoral
canal before creating any canal in distal femur (therefore, enabling surgeons to change it if it was not
calculated properly).

Materials and methods: In this comparative cross sectional study, a part from Satkr, two other
instruments which are commonly used in reconstructive surgery of knee ligaments including a 4.5 graded
Reamer and a depth gauge that is the final confirming tool for measuring the length of the canal were
applied to 50 patients of both sexes. According to the operating techniques, measures of the length of the
canal were separately written and statistical differences were recorded in two-sided way.

Results: Data indicated significant differences between the scores of Reimer, depth gauge and
Satkr (P=0.004).

Conclusion: According to this study, Satkr had significantly less errors compared to Reamer.
Thus, it can be claimed that the measurements obtained by Satkr are more precise than measurements
obtained by other measuring tools.

Keywords: Anterior cruciate ligament, posterior cruciate ligament, reconstructive surgery, depth
gauge, endobutton

J Mazandaran Univ Med Sci 2015; 25(130): 138-146 (Persian).

138


http://jmums.mazums.ac.ir/article-1-6389-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

op—3j)s (— S B} el coll_Bilsa_)L as
(IWA-1IEY) 1WGIE Jlw  obT 16 a)laib @4y § Cunyy 0)93

JaUlyJULS g g S ajlail 2323 aluug Sy 620
gilj gbléin 5lo kb 5 jlw jL 5lo 1,3l )2
Vsl Slans Olew
" 25 Olojy e
" S gh o Lo ) 30|
F 3wl Ol palS
2839913 dll Cak
753021 3900l
Y530l 290 Aiiiy
" Sgwge §3Losero
235
5B bl Sk @5l sl 0l Jbess 53 JUS b (6,8 o310 5 Joes oond 103 9 il
L St J bl amlons (LY € Olslay (odm 53 45T Al o (1 (2l 53 it Sl Sl o (5315 (oo il
3> b (SBLY) 01y JUE Jpb (6,8 0510 s pb 4y (6,8 05151 150 ¢ JSCin 2o Slp Bl S i
AL oo Ol Ol el Slgl 5o JUET oo sl 51 |3 01, U7 d b aaloes oy ol (b 51 Ooda s gl ol O
313 k5 1y b 5 s O35 0 0355 e Dy 0 53 S
s 6be by bl (a5 dslize 15l 9o 5l e Slans e O 50 4 andllas ol 55 b9 9 3lge
3058 i 33 2 31 Slan O s e3linal (SbLe) anfllas 35 50 5150 b wlS g (g Gos abons 5 F/0 z5ke jou)
sl el claosls (65T par Iy 5 SBIL S Hsb 4 JUST b ¢ fos ST alal pokinn § 515 )y 5
N e SN
3 ls me M| Sl T Gof 5 goke ooy Olos odaT s 4 S jad o 457 515 O Lol lavaidly
AP=2/ev¥®) 3,03 505 gHT L
aS ol adls (5 50 S (sl 6,\36_;”,,_19gﬂw@ﬁuwm@w@uwuﬁ:cm|
Aol (58 03Il (slae go L3l 35 Sl Sl odaT Sz 4y s 4575 S & o |y Lol o) OT il 015 oo

O 5L gz Gos c g5l (>l (o (bo Bl (sl do LU 150405 sla 0 ]ly

dord
@L»\&»j J..A_u @JB- sols cu.;ljs..:..ﬂl ol 34l o ‘:*:*‘T RIS ny O J.pu.n Cﬁj@u 3]

S il o Jemte J1s gl Olaztle 5 SSlas R PR UE TN K- S0 P - P
E-mail: peyman_rad0@yahoo.com Joe GBI s )17 oozl uals (2)p ST guny o o Oli sl 10 = Sy SiLERDS Yl i gdaine ilgo

Ol ety S (S e o8l cp ST gy o Ol slocy sy ) Dliiond S o ¢ Jie ST ol )18
Ol ey S (S e ol8liils ((y2) p ST gy & pam Dby €5k 551 yanainta 5 ) Y

Ol ey S (S e o8l ¢ (SCay 01815 sy g Sliimd S e sy 551 03,5 Slstind ¥

Ol ey NS (K e o8l ¢ STy oudSKils gy gl Dt S sy 851 03,5 SLls ¥

Ol 68 s c0ub3le (S5 oo o8l ¢ Sy 0aSails (655 g Sor Dlihmd S o ¢ Gk 03,5 5liskinl B
Ol el O3k (S5 g she o315 ¢ o sas oSy 8
o!j_\‘;»:,‘(up)¢;!Jy,p,a>ou)ux‘6)uﬂwu)l§.v

Ol ety S Sy pshe o5 ¢ (Si5 (6 gmtils A

W0t sl WWATIAND DDl G gl sl YATIATO D dL 55 )6

WY 1RQIE LT ¢ 106 ajlads «@ady § Cuyy 8)93 Ohsdils ¢Sy eole alSbsls alas


http://jmums.mazums.ac.ir/article-1-6389-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

4 0Ky et D30 2513 Bl 3 kS e a3
O s 5 S (a3l (T ST ES >
Slestaral .05l 6J_?V_< 353 WL Okl mils o
Flaal (Al s 4y 48 8 nn LoD 5
D90 93 Ngd e Sl 01, JUKT 5 oy Wl ST
()bl » Femoral fixation i, (o9 20
opladl 5 45" Suspension >l > i, 5 Jl-
A 3 s b ads glayl plas o055 e oslazal
23 e 50 ST el el S e e
350 3Ll 35000 Ol 13 gl 1 JUS Al
W E 6815 Jomn e s 5 JUIS sl 1
o)l S Sl o Bl Jome 53 15 o 46 L
Sl Do 53 5000 5 s ) ged Jlass H3 el
(Fosl 55 5 JUS 03505 53UE (gl r e 035
g osls sy o LE e )3 F/0 a2 SIS ey
bl o ke 4T 053 WSS, 5SSl ey e Sl
JUK Jsb Kbl sde ol il ) asy 595 548
4S5 15 o s ) OT el 5 A8 O
Sl az dewy 4 JUS 0555 15 0546 51 Jsb 4
(DLl sl Ol 53 (FA AL b il skl
S mry SLEL e dsle s 5 e sl (SISCe
3 Ol Ul e b5 Ol slgsl oS5, 8
035 & 55 s 0 ok pany daa g JUST b
T e bl s 3590 opl 53y ged LS LS
(depth gage) s Gas L any (g als 51 5 3 50
osliul JUI Jsb (6,8 o5 gl s (Voylas p sua)
23 A3 e (g3l > (glyls JUK Jgb 15 sl
Skl 03 gdmes pl 3 (5 S 031001 457 (63l ge
Y S TR S P FICIN A S PN PN T
(oS 3 e 5 55 03,557 S 4 Cnlin J b
IS S 5 545 sl U 2 85
1 0l JU d b il 038" s 51 S 5 0w 16
L sdtaliie sy 5L 0 Ly 5 48T (6 8o 51!

5 (ACL) (o5 pblice oL 5 beSain fuls
Olge oy pbline SLaole&I (Dl (PCL) ks
i D e s 515 s GlaelliST I
5 de a5y DS 5 s o O e
3 A RS p s ogdoue ssed 55y 1y L P
NS 0 S8 5505 (695 b JI 3 4 O~

5 dsene Laleys 31 (S a5 g5lell )
slably Sleds ol do by SoL sl s
S M;@@;;)Twwﬁww
L L5 WL 055 (655 50 p o 55 Sl oS L
o 5 5l Ky en (SLad 545U Sl eslis
S sla s 5 GOl g g pk (M0 5d
2303 5 L O] gl 55 UK slawl 457 55 5
il Gy 4b g e JUIST 53 251 S 0sls 15 sl
ke Uy (G5lejl s il g 5 Y (IS 55k
Oljms ool o 01y a1y 5503 JUK (g1 o polts
Sl A5ke 85755 Gy e ¢ Jome 3,8 5 g A5
& ;Lwcat Suspension, Expansion, Compression
Oy s ey L 4t be alw s 4 :Compression
2o

et =S Sl esleul iy, 4 (Expansion -Y
33 8 o

Sladsl jlasS Sy ol sl :Suspension Y
3 5d e o3liwl O, JUK JH1s 09l ol (6
ol bl 4 laEl) s e 408> s S syl
S aS Glaa—us sl yls Nl JEEVISEWRL L
odb o3ls H e s Oy g 4n 4SS ‘5L»'C\)j_.~
Cadizee sla L ()l caams Jsb L 51 asl
Sy5m0 33l codld sloul JUST b plul 5 5 5L
(0 Q)s 5 oo bzl L

PR FRCNC S PIPRCNE [ U NI
Ll e 5 S (e PL Sl
K an 3456 Ay 4 oo B, (5L

bcl.i;m,;g;_gw);;sg\,:dlﬁgl_{aﬂs

1R91E HLT ¢ 16 a)Laid ‘@08 § Cluy 8)93

ohdjle (i) eolc sl dlas 11Ce


http://jmums.mazums.ac.ir/article-1-6389-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

il )(Sasb g alj iloa ul.n.g

b o9 9 slge

Sl s aalllan S D) 5o a5 o)
393 5 (o GOk ey Jos B 55 aboie
032 3550 93 Jlan &l A e 5 L OIS Ol
iy 5555 Jlonn Ll 435 il s o 31 o5liz
Gl o 05l 6ly1s Ol jlew andllas oy
ol La0 selS il ) Ly g 55 50T 2
o palie 15353 il 5 S laods B 51 Ly
5555 DS o o DL pds (b S0k
.,;\,'Cmuéubp,‘;,u’

Iyl Sldlas STl s il ol S ol s @
o=l ol 255 53 ladlllas s O3S 500
5 i a3 pl Ly (el ol Cl:;.;‘ tl;s-l
oS 33 S OIS (S o he oBils G axeS
(35 0lli 58 VAT VFVAN G oyl 5 L g VYAY/4 /0
Ohlaz 5l 200 (59, 4k gﬁ‘g““ﬁ;m@
S B sz 3550 S5 e LIS

sl s A 28138 1 i aallan ol s
235038 5153505 o sl 51 Sblu Jsl
anlsl 53 g osls 513 01y Juads 09y5 JlsS 95 Jome
Ndm 503,53 5 o &S 55 51y Sl 3 Coad
I LS Sy g oMb 5 s S s
OU Y o)led slas) s osls 515 615 YU 5 o
,\,_;ngurym‘wp@t@u,;&;qﬁ
au@tkw@us@fba,y@&;)b
(=Y ol gead) s e QLS 1, O, JUIS Jsb
03 55 3 lhkul 03 gdmen 3 codeT s 4 Jsb S
I3 5 (S g 531y I3kea 5 2 1) o 46
U oS oo S ol 1) sb ¢ Shlo L o)l 5 031
ol s aaldel aled 5 T Cows a5 Conlin J5b
Jsb acnloes 1 dms (i3 anlsl )5 550 0 ZBlssl
S 33355 50 ¥/ jauy 3l eslizal b Sblu L JUIS

)‘M‘é})}‘dbgdﬁ):bﬁ‘bJl_:lfcflf

’JJT@’“‘O’;C‘)M“;JJ‘J‘J‘;M
JUIS b 6 S o3l ot b 4y (sl ol s
S5 ko sLabl; 5luil @l - (SBLW) ol

(Y aJL@&ﬁfﬂi‘)M%b)@-‘}

—
A=

=z \ |

4
&

<,<J¢L»)o\JJmsd,Jﬂgﬁfgt.mW ¥ osled pgas

sy slans Olay Lw g W4 Jlw 5 SbL.

5>k (51 bl il b Jos wl2,18)
Ozl 3l mime laas du b A 5l sy 5 A asla
5 S5l Slidas 55 e 0l 5l sy 501 Ol
el sl Cd 58 e 55 (Si gy Sl g JS ol
ol 1B Jal i Sy ey S5
SO ile dlewy ol Sl eslinwl .l b L
i 5 4 le 65 mr (ado )bt o s
Qﬁl;}@wb ol 9 LBl dal g JLs 4 |y
Jsb S o5l aves 55 oy b Sblu et jlzel
g oo o3lial OT 51 bl Jl> 534S 0y JUIS

L 1RGIE pbT . 16 aylad @03y § Cunyy 0)93

ohdjle (i) eolc slEibily alas


http://jmums.mazums.ac.ir/article-1-6389-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

O oyles 5T) Sblu (g5, o031l (513 15 05led g guc

b asl
:J.A(M):ﬂ\))\aﬁfb cw)ﬂ:)}n)\aﬁa' Bl
Ol i s s gy 05 (A3 ) Lo 0

Lest 53,8 o g odalin oy (555 0k S
5 Sl el Cns 4 J b aslio 5 b sl
depth  eiw Gas pb 4 (O > ikl abo s 51 ¢ o
Ol ()5 S eslinul (Y o )leb , 52) gaUGE
Gt 40 e 35 S35 33 () 53 oo mloms (sllas
3 0L JUE Jsb Kl ot oA dloes i
I oy s S5 on (O 5L 500) oS WS 1l e
A5 SPSS V16 i35l 5 3 5 SAeMb laesl (65T mer
Leermor Kl Gae 53 31 cllast O s s g
S Laermor ool aslie Cg> 5 (Absolute main error)
P <700 L0 ga5T ola gmn pelaws i o3l teSEE 4o 5T
Pilot study aalllas -yl s a0 sesT 5 s 4 & L s

O‘JJMJJ:_JJ;)AMJ‘&-\J_K);? ¥ oosleds gl

Sl Jgl Cand 035 5,15 1F o5leds g9

1R91E HLT ¢ 16 a)Laid (@033 § Cuny )9

ohdjle (i) ok slGibily dlas 1S


http://jmums.mazums.ac.ir/article-1-6389-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

il )(Sasb g alj iloa ul.n.;._.!

Facshe VYEFIY i G b ey os (6,8 o510
L awlin s Sblu s Sojlil glas Sl .
Sl o ) ol s gad ulal o3 g /YEEY/YY o)
oo smn s SBlu 5 peian Gas Olas ol sy
b gosb Shl(p=2/+F) Lyls T ks
QwHijdﬂ‘flf&dthxlﬂSa.\;
:\&‘j\&p&‘jdaﬁ@w@)‘;)cihb
QQaY}\aJMJ)\&&bﬁﬁ.MJQWbO
Ot sy 5 Sblu Sl odaT s 4 gl 3l 5

Ap=2/v2V) s ls 5 > sra 3l

60,00

oo

50,00

-
5
=
T
oo

measurement_satkr
@
8
=
E
i
o

20 00

10,00

T T T T T T
35.00 40.00 4500 50.00 55.00 60.00
depth_gauge

p@w)@wgﬁuéum: dus Lo 1) o ko 510905
(cf\{jgbbj&J}:aJ{“J

Sl Law 5 JUK Jgb ols &5 (sla 0315 o o5led Jgur

Sl £ o3l
o5l o) a3 Ay NS s J
Y Y Y \ YN
£/ ¥/ ¥/ Y YO/
N+ A8 X/ \ g/
Ne/o Y/ Y/ \ YV/er
A/, N+ N+ ¥ YA/
YY/» ¥/ ¥/ Y Y4/
YA/ \§/e \§/e A ¥o/oe
forn A8 X/ \ FA/ee
¥/ £l £l A FY/0 e
oF/+ Ne/o Ne/o o Y/
Fosn ¥/ ¥/ Y ¥F/e e
Y&/ A8 \#/e A Yo/
YA/« Y/ Y/ \ v/
Qe /e Y/, \Y/ 14 Oe/er
ay/. Y/e Y/e \ OY/+ e
4%/ ¥/ ¥/ Y 0O/ v
AN/ Y/e Y/e \ OA/+ e
Veu/o Y/ X/ \ 04/
Vers Ve o IS e

)wa;LiL;J;J}(M)JaY))L‘“S’Y;"\"‘:“’CJL"
PRS- AUy éj_;)é (zys FA) HLew YF
ety b5 48T U b oSS0 Y ol Jsr
J}lﬂ@‘):@ﬁj.:ﬁ‘Sna.lﬁmﬁcﬁéﬁfo)‘u\l‘
Sysah 53 das 6 e Ao b ladsly Oy se 4 1, JUIS
o s S 0510 (Lo )3 YB) ould 0l g5 55 50 VY
YA 55 5 FrF0 L FO-Fr Slie cuid odalie 5L s
M‘ﬁ&ﬂ)}@c\ﬁ‘(“))*?)))ﬁb'j‘))}ﬁ

Wy e |y Oy JUS U b 585 o510

o a4 JUIS J b o S5 sl ols 1Y oskeds Jgu

=S oju
053l Lo ys e Loy Loys kY JUS" Jsb
¥/ ¥/ ¥/ Y Yo-f. b oIl
W ¥/ ¥/ v ¥
Yo/ Y/ \Y/e 14 f-fo
¥/ \F/e \F/e A o
YA/« ¥/ ¥/ Y fo-0.
oA/« No/e No/e o o
S/ Y/ Y/ \ 8+-00
Y/ Y/ Y/ \ 00
farl Y/ Y/ \ Fe
Yeu/s Yo/ Y&/ A ok okl 5 3luas
Veofe Veofe o che

S JUS sb ke o o5lad Jydr olad

e e FINVFESNY (s (g, S0 0l Sble b s
s as Shlu s e odalive & 5 boles Al e
L )8 a5 8 o 51 51, U b il oo
283 0L (6 o e &S5 (gladtls D)o 4 e
Lwg aS JUE Job e ¥ oled Jads ol
a s FE/FED/FA cds (6 S0 ! i ne
S oo O Sladls Sl 136 35 i Gos il oo
s 03,57 o il 5L i Sl ey 47 das 0L
OT 0155 r (o 5 42257 555 08 0T (535 31t
O Lag,Sojlul 581, Foyled Jadar 3 Ll
L i o 5 Sl b (5,8 o0l s, 55 S8
sl ol Caws 4 ¥ 5 Y slasled Jglds 1 szl
L amlie 55 Shlu ows 6,5 o5l glos Kl

st e 5 e e +/OFEV/OA s as

W RqIE gLT . 1We o)ladd @03y § Cunyy 0)93

ohdjle (i) eolc slEibily alas


http://jmums.mazums.ac.ir/article-1-6389-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

OUl s BB g Gos 555 30 2 (S fusS
3 b gon) T Cows 4 JUIS Jpb L (s
W38 3 aelie 3 50 ShL

el 2 483,56 18 4 05 e 0L 5o
Gos dhens 5 oy 4 i Sble 255 ol anlllas
3N 5583 Sble I Jool slael 5 dib o 5 b i
SLEL 03,5 pe s 6 Ko 55 Sl o
G e 53 0l Sl oSS58 s 3l s
S L Ol o 1) a5 348 @lse (om 3 ¢ oo
Ay 5 Sblo ol Cows 4 slae] e Nl
3l e e Sss o 4 (@b o)l hkul) s Ges
,;dugw}xw\gﬁuyuumﬁi;
Lol sl U d sk 05,87 0 1 S ad> e
o (8,8 o3Il pl 4S5 S (5K eIl Ol
s Ailon S bt LB 5 okl plsil 5il5 Juaia
JUS™ Jsb Ol 5 o g8 o 31 b dl e (gl s
O3l |y (6 s 503551 Coaws a0l gieds ulual 1501
25k e S Gl b dsb o g S5 S
Al sl 3yls

Glably; 3luil sla o,y kS 61 SDL
5 03 5 4Bl om oslinul LB ik 5 a5 (5515
AL e ol aslsl gy 53 0liS Jagud Aoy &S5
sdalie L sldel oS ol 73 L6 55 a5l el
O A=y gl > depth-gauge T G s 3l
JHs s S Sl s o0 0T 45) il (6 a s
Ay (69 s S sluel pslbe 503 S J sl
Sleslial b Sy (g O J6 5 28 K5, oS
Y ladsty lyls OT 3l odsT Cows @ sliel Sl
sdallin ¥ o)led psad asam 5 LSl (6 e b
G52 55k a0l S kS 2L 0 8
5 55 saisdalinl, T S35 Slae3INl Ol g o
N olin (sl 3 g 3K 50T 3 (639,55 5855
Pl Sl g o (53, M) Okl 03,5

/0 oy ) osliial U JUIS slowl 1 des A dal g

c’..,»c,a.cﬁfajl.\}l Lo g laosls ol i (gl ols o o sleds S

ol Loy e Ay ey IS Js"J b
#/s %/ 7/ s Yo/ el
P/ YA/ YA/ ) Fo/o
VE/+ /e Yo/ 10 fores
Qe/e AP/ \P/e A Oe/es
A/ N+ N+ ¥ 00/
ARVD) Y/ Y/ \ I4VA
Veofs Neofe o J;C“’

S sbabl; gill (ol oS addlee ol 5o

oS oSS ahy Sl o3l Ly (g 5y 5T Lo
dad 53 (34 odd (i‘.>u‘ Ol dUKS™ 55 (O 5L skl Okl
03,5 oy 513 1 0 JUET sk ezl 5 5l 00
,ﬁjjldumﬁjﬁftgﬁfgw&u Ly
3L U Jgb ey e 00 515500 VA 53 el eslizal
ol 5 3l oa 3l gyl 53 5355 (5,8 51 LB
H:g@bﬁ\)s.:ﬁ@:wﬂ&féﬂuu
Jsb (48 28108 Sl Sl b sy (2] en
23 S 3l Sble o 058 oy 3l S U
3 oy 3 238 Sy 5 Lot JUST b o5
Ll 5 (S5 555 opl &7 L aalsl 0387 05 0T
ST osled sl 55 e ysb 455 Sl 5L
Doy s B A JUK b 5o a8 (625500 )
o3lital b 038 oy 31 S oaT s 0 b (235
Jos aslsl gl dgb opl &S 55 e e YV Sl
(o Ao e 05,8 )l Ly g oo glas (2
(QERPETS 2 WO AR GO Y KN CLggn
03,5 s 05 5 SLa s, gk 814 ) )
A o 3l (6 e hon YV JUIST Ltz 028 8 e ol
s 03,5 w5 ey A Todme i
el o S 4 gomlis JUIS Jsb o 2YL G 23 8 s
(b 3l Llal) s Gas 1 o asdlls o5l 55
QJJSV._LJ)'\A;{\)JUKL;_:EJJ)]&J.LZMU;A

u_f)f&jzs\_:.))‘}_n)\o—M)J)-LiJ;@w\ﬁU

1191E /6T « 1Mo s)ladd @03y § Cuny 0)93

ohsjls Ak} eolc oGSl alas 1SS


http://jmums.mazums.ac.ir/article-1-6389-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

il )(Sasb g alj iloa ul.n.;._g

GLKen 48T S Olwl L g aeaie Ol
S pides b JoeSS 5 abs cpl Sl eslinl s 03Y
e GBI oy (oled 5 (lazr) (el Ol Olayo
ol 5l () 0 ST d gy & p Olloy 5
NS Ol (555U e ESHL ke 5 3
3 o pn 3 IS Oll 083 sl 5 0 pslie b
e IS (B Jny 5 2158 S e SBT

.ﬁu@,ﬁx‘.\;;ﬁ@g\,uﬁu&u)uf

References

1. Rezaei Y, Mirmohamad SM, Vaziri K,
Fakhrejahani F, Rahim nia A. Sensitivity and
specificity of MRI and Arthroscopy in knee
Joint injuries. Tehran University Medical
Journal 2007; 65(9): 47-52.

2. Rockwood ChA. Rockwood and Green’s
Fractures in Adults. 6" ed. Philadelphia,
Lippincott Williams & Wilkins; 2006.

3. Kirkley A, Litchfield R, Thain L, Spouge A.
Agreement between magnetic resonance
imaging and arthroscopic evauation of the
shoulder joint in primary anterior dislocation
of the shoulder. Clin J Sport Med 2003;
13(3): 148-151.

4. Bergfeld J, Glaser V, Lioyd M. Pinpointing
the cause of acute knee pain. Patient Care
1997; 31(18): 100-117.

5. Calmbach WL, Hutchens M. Evaluation of
patients presenting with knee pain: Part 1.
History, physical examination, radiographs,
and laboratory tests. Am Fam Physiciam
2003; 68(5): 907-912.

6. Buoncristiani AM, Tjoumakaris FP, Starman
JS, Ferretti F, Fu FH. Anatomic double-
bundle anterior cruciate ligament reconstruction.
Arthroscopy 2006; 22(9): 1000-1006.

7. Caborn DN, Chang HC. Single femoral socket

double-bundle anterior cruciate ligament

JU slowl 55 5 dows 355 comlie JUS J5b S

.::;Lsajgéwahééaaﬁ:}w&;y.\i.\g-

S 55wl
o e il (555 5 Sl Cglas |
Sl 5 e e Sl 5 OO (S
Ll e Sllzel 1 (ide s Sl sy 55
5085 el oyslin Tl sl (IS s b

reconstruction using tibialis anterior tendon:
description of a new technique. Arthroscopy
2005; 21(10): 1273.

8. Muneta T, Sekiya I, Ogiuchi T, Yagishita K,
Yamamoto H, Shinomiya K. Effects of
aggressive early rehabilitation on the outcome
of anterior cruciate ligament reconstruction
with multi-strand semitendinosus tendon. Int
Orthop 1998; 22(6): 352—-356.

9. Muneta T, Sekiya I, Yagishita K, Ogiuchi T,
Yamamoto H, Shinomiya K. Two-bundle
Reconstruction of the Anterior Cruciate
Ligament Using Semitendinosus Tendon
with EndoButton: Operative Technique and
Preliminary Results. Arthroscopy 1999;
15(6): 618-624.

10. Alex NgwW H, Griffith JF, Hung EHY,
Paunipagar B, Law BKY, Yung PH. Imaging
of the anterior cruciate ligament. World J
Orthop 2011; 2(8): 75-84.

11. Radford WJ, Amis AA. Biomechanics of a
double Prosthetic ligament in the anterior
cruciate ligament. JBJS Br 1990; 72(6):
1038-1043.

12. Rosenberg TD, Graft B. Techniques for ACL
Reconstruction with Multi-Trac Drill Guide,
Mansfield, MA: Acufex Microsurgical Inc.
1994.

1O 1RQIE BT « 16 a)ladd @03y § Cunyy 0)93

ohdjle (i) eolc slEibily alas


http://www.ncbi.nlm.nih.gov/pubmed/?term=Ng%20WH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yung%20PS%5Bauth%5D
http://jmums.mazums.ac.ir/article-1-6389-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-23 ]

13.

14,

Dargel J, Gotter M, Mader K, Pennig D,
Koebke J, Schmidt-Wiethoff R, Biomechanics
of the anterior cruciate ligament and
implications for surgical reconstruction.
Strategies Trauma Limb Reconstr 2007;
2(1):1-12

Pastrone A, Ferro A, Bruzzone M, Bonasia
DE, Pellegrino P, D'Elicio D. Anterior
cruciate ligament reconstruction creating the
femoral tunnel through the anteromedial
portal. Surgical technique. Curr Rev
Musculoskelet Med 2011; 4(2): 52-56.

15.

16.

17.

Inventors JL, Spenciner D. Acl reconstruction
tunnel gauge and method Publication
number: US20120330323 Al Filing date: Jun
24, 2011 Application number: US 13/168,104.

Frank CB, Jackson DW. The science of
reconstructionof  the  anterior  cruciate
ligament. J Bone Joint Surg Am 1997;
79(10): 1556-1576

Miyasaka KC, Daniel DM, Stone ML,
Hirshman P. The incidence of knee ligament
injuries in the general population. Am J Knee

Surg 1991; 4(1): 3-8.

1R91E HLT ¢ 16 a)Laid ‘@08 § Cuy 8)93

ohdjle (i) ok slSibils alas 15%


http://www.ncbi.nlm.nih.gov/pubmed/?term=Dargel%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gotter%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koebke%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koebke%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schmidt-Wiethoff%20R%5Bauth%5D
http://jmums.mazums.ac.ir/article-1-6389-fa.html
http://www.tcpdf.org

