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# # 4575218530 :MAJOR MEDICAL SCIENCE
KEY WORD: ACL RECONSTRUCTION / TIBIAL TUNNEL / FEMORAL TUNNEL / TRANSTIBIA

THANISSARA ~ CHOMKERD : SURGICAL ANATOMY OF ANTERIOR CRUCIATE
LIGAMENT FOR ACL RECONSTRUCTION TRANSTIBIA TECHNIQUE. THESIS
ADVISOR: TANVAA TANSATIT, THESIS COADVISOR : WICHAN KANCHANATAWAN,
73 pp. ISBN 974 -17-4556-7.

Arthroscopic transtibial ACL reconstruction operation became more famous today.
The major cause of failure of this procedure is technical error. Improper femoral and tibial tunnel
placement was one of the technical errors that can be avoided. The 52 embalmed cadaveric knees
were selected for study. The average age is 67.3 £17.73 years, 36 were males and 16 were
females. The mean length of tibia was 33.33 = 2.23 cm. Anatomy of intercondylar notch and ACL
were measured by vernier caliper and goniometer. The intercondylar notch have anterior width 17.39
+ 2.27 mm, posterior width 17.25 & 2.6 mm, height 24.68 & 2.16 mm, length 25.97 & 2.07 mm. and
slope of roof 31.31 & 3.37 degrees. The average area of ACL at tibial attachment was 23.03 &= 4.4 x
12.65 & 3.6 mm, the average area of ACL at femoral attachment was 18.21 £ 2.7 x 13.41 £ 3.72
mm, the average size of ACL was 5.80 & 1.38 x 8.99 &= 1.38 mm. and the average length of ACL
was 21.63 & 2.46 mm. The A-P position of ACL at tibial attachment was 47.98 % anteriorly of width of
tibial plateau and 49.83 % anteriorly through ACL of width of tibial plateau. Alignment of ACL in
sagittal plane (angle between ACL fiber and joint line) were decreased as knee flexion. Alignment of
ACL in coronal plane (angle between ACL fiber and anterior tibial shaft) were increased as knee
flexion. According to this study, The expected femoral tunnel at10.30 am,10.15 am and10.00 am in
right knee could be performed by Arthroscopic transtibial technique using the 48% anteriorly of tibial
width for intraartricular tibial tunnel drill-.guide placement and aiming for sagittal and coronal plane of
52.02 +4.59/20.86 1+ 3.88,46.22 £ 5.07/26.75+ 4.57, and 41.63 £ 5.09/ 31.94 £ 4.29

degrees while knee flexion degree were as 60, 90, and 120 degrees , respectively.
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M3IAIHIWUD Meniscus Lag Articular-cartilage 261915 Taen13AnYILY cross-sectional
study Tugilae ACL Insufficiency 11 1a5umsananenlimsunnsesues ACL fie 1.5Uszia
9 ] o [ A 1 1 . .
UYLV IVIAANNNUAN 2. Lachman test tNNU 5 U.4. mﬂmﬂﬂ’nmmu@mmﬂu side to side

. . . . = I 1

U0 anterior translation YaE9EFAY 3.Pivot shift test vz 1e@auinatiuLIn 4. WuN
a = A 1 9 Y 9 7 ' o
UNTANVIAVDIACL IUDABIANIYNAD arthroscope LaZABINITUNTNINA ACL

. o { a A <
reconstruction 314U 130 518 ﬁmqmﬁ&l 26 1 werae 95 519 INAYIEYN 35 918 "ﬁN‘ﬂ‘UWﬂLﬂ‘U
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< 9 9 9 v oAAa ] @ Yo 1w 09/' Y
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ACL Reconstruction a5291/521iiums1den1eve9 Meniscus 1ag n3zqnesulsnuiide
(Articular cartilage) uagld hooked arthroscopic probe Nuasia 5 dadwas Jauas
v K dil AAY Yo = . . = ] I 3 Aa
Junnvavesnuni ldsunnudemeves Articular cartilage Iruetuasiaguamag
~ ) < 2 2qy . . ,
HagANUFTI1ev09 Meniscus Hwosiua 1% two - tailed paired Student 't — tests |
unpaired Student 't — tests , multiple linear regression analysis Lia correlation
a L4 Aaa U
coefficients Tumsansizidoyanieada wui Ianudeniouss meniscus 94 5101u 130
IS . . . A = =

518 ( 72%) fimsvel1i/ves Medial meniscus16% Lateral meniscus 5% 1iia11/3suiie

1 < . % A 1 ~ < . 1 @
FENINMIVIAIVYEL meniscus N1 cartilage ALaRlinMsuIARUUD meniscus 3RS

v 4 [

<3 ' ’ a 1 o U

11ARVYDI ACL Aavvzdanaln Imsideriioves cartilage tinaiuna 3 mulefisunugile
- = l} =) = =l " . [ @ &Y =

ACL Insufficiency INg081UA87 GINITLT8K18UDY medial meniscus ICTAUNUTNUNTLANY
11994 medial femoral cartilage uag medial tibial cartilage (r=0.4) MMsiideneves
lateral meniscus vaanaluM 3 gvneved lateral femoral cartilage t1a¥ lateral femoral

. 1Y A = T ' 2 . 9 = =)
cartilage (r=0.4) uadiiequaanina Lilnanen13ide1ieved cartilage dulSeuiey
FEHINANUTNI0UDA cartilage NUNAT NUIINTEYNBOUVTIMUNTZYNAZIN (Patellar

. 1 v o Jdo 1 1 .
cartilage) lifianuduiusiuna uanasuueInsidenIeusInszqnoou (total cartilage

loss) veRileNT ACL unwiasli (ACL Insufficiency) muuni1 2 3 wuil nszqneeud

I a o 1 U 1 ' 1 {
Wurdegnihareannni ludihe Act vnuseslinliud 2 @euda 6 1 aumslden

U

E4
Ay

: . <3 S A
MIIVBHUABHATINVBINIIAINIBUBINTZANBDU (total cartilage loss) ITumududiuas =

4
U

I~{ I @ 3 a <3 1 1 [
-1.59 + (0.06 x o1l ul) + (0.0006 x rauduiu) Fennmsiveiilinnuviui gihenqy
A 1w = <3| d? 1 = = 1 .
N59M35HIAA ACL reconstruction WIUSLEZNAININIU LIS UANNFNI10AD meniscus LAy

. dgl LA d‘ 19 9 L%
cartilage MnUun@ien ludessesumsiiaauiu
o ] { 3
Good L. nazamz ¢ 1d3a Intercondylar notch Tudithenimsanuues

@ bl o U { <

ACL luszezideunau (Acute ACL injury) $1u7u 62 518 Tudthenlimsuiaiuues ACL Tu
dy [ % a W 7 &g 1 A
338215939 (Chronic ACL injury) 93 918 tlax 11 Fresh Cadaveric 38 eguilungualIugun
a 1 U 4 < { o . .
1 ACL 1n@d wundihentimsuauues ACL TuszeziSesa (Chronic ACL injury) Huua
' ] ) ' { =
Intercondylar notch uavased1uu laganag ludiheniimsuiaiuves ACL luszezideu
[ .. < 4 [

Wau (Acute ACL injury) vM1@ Intercondylar notch sy Avasantioaiiameuiy
Fresh Cadaveric %33 ACL 1/n@

Louis C. AlmeKinders tiazamz” Anyiaamsnasy landumiaanues

n3zan Tibia (Tibial Subluxation) luderinnil ACL unwsesnds lilioins demilitung
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a1ty 1WssueuiuYeming ACL Und Taennsad X-rays mudnanuninmsmasu

lildunifwesnszqn Tibia (Anterior subluxation of Tibia) Tudeminfil ACL unnsoa pesl]

[

1 4 [
wedvgmeada Wereunumsnaasnseneuvesmy Tuderin ldsumsrida ACL
. 1o & A 1 1 = 4
Reconstruction lid15v wag Yol ACL unnses adimsadou ludumivenszan
A A [ [ 9 <3 1 9 A o 1T A A
Tibia thlouiu nazdalianumiunaisud lvmsndon lUnndumisduueanszgn Tibia
U ) A 9 Y a o . 1 ' 9
AoUMINI Tunnel 130 A23 19981993 14M1571 Tunnel 910 Tibia Wegmmzauninly
g Y a A Y o ' - o9
Intercondylar roof of Femur Lﬂui]ﬂmﬂm IUBNINDIINAK UG Tibial Tunnel 8YHUN

w1y 0199119 Graft gnudsaiaues Intercondylar notch na taziit llgmsdumarlumswi

@a ACL Reconstruction Gluﬁij[ﬂ

msrdaasiaeuludn (ACL Reconstruction)

<3 o o . I T W 4
M3 VVRI ACL SnE1 a8 ACL Reconstruction 1Wlumsedaiine
o A R oy A Yy ¥ 1y .
$AYIACL NUNARY SuMawal A./.1917 tazms l¥nasedesds (Arthroscopic ACL
) 4 2, ./ ¢ " o
Reconstruction) tiaisuinlusgey 5-6 il Tasgailszasauesmsnida ACL

L=

. = A Y Y ™ @ ' Aa 3 11

Reconstruction Ao W 1HU0INA NI UA ’mmmﬂa‘u"lﬂqmazﬂﬂﬁﬂaumimmﬁm
Y
WBUNNINTY A3 ga3TnTal | Ianannaiuaeumsi ACL

. o < a { A . aa o

Reconstruction A MIfa@anNdUuNaLNnY ACLIANNANA (Graft selection), N13IUINY
1 . R ) J oo
Tasmsaeendoud linielude (Diagnostic Arthroscopy), msiig lusanielunszqn Tibia
) s .

(Tibial Tunnel Creation), ﬂ”liTl”lQIﬂNﬂmEJGluﬂiSﬁ]ﬂ Femur (Femoral Tunnel Creation), 113
= gy ) A N o p,
gata o uUnalnu(Graft Fixation) uazmsﬂuﬂ,ammmw (Rehabilitation) NNUYUADUADIYN

9 ]

9 = S 0o 1 1 9
ﬁ@\?&!ﬁ&ﬂu1$ﬁﬂﬂxﬂﬂWaﬂ1ﬂﬂﬂﬂi$ﬁ1"|ﬂ'ﬂuﬁ1lﬁﬂ 1AZAAINTA3 1 Femoral tunnel Tag

'
adAaa

an aa [~ @
Fnswanile (Wusnieyluilegii

éhumiwmqimﬂﬂungn Tibia (Tibial tunnel placement)

Fineberg tagamz ' Na1II9MI1912 tibial tunnel ALHUIAITOINNAIUHAT
. £ a A 3 Y g v 1 3 ' L . .
¥4 footprint Ganeved ACL A ulsiludisielumsnedwmiisved tibial guide pin
Y
14
Morgan tazase  uuriih1f 195 zezn1annveuniives PCL T

. I o o ) ] A 1 I
sagittal plane WUAIMHUAR LK UIVDY tibial tunnel Lags189IUIN ﬁl"ll’l\?@ 90 DA TSN
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9

9
4 . [ a A 1
1INgUINA1V9 ACL footprint Tdsveunvhues PCL fie 7 Nadwas uagszezniei ludu
@ Y v 9
NUVHIAUDIVDIUTINIY
Jackson uag Gasser °51891u1309m3 149ad9duiie 4 Tumssimua
) 1 4 o v . .
AUNUIVOIFUINANVDI Tibial tunnel 13 4 0814 A9 1.anterior horn Va4 lateral meniscus,
A
2. medial tibial intercondylar eminence, 3. PCLuaz4. atauved ACL 1azuanIntiues
Y o R =N Y 1Y 1 a 9
ADIAIUNDINNNYNILASHUUDY tunnel Tz auny ACL graft as¥UANY
Stephen M. Howell iagaue ANH ANV VAU VDA Tibial tunnel, intra
operative graft tension iag stability 18 ACL reconstruction 1 — incision technique Tag
ﬁﬂyﬂuﬁﬂwﬁ“lﬁ'ﬁ’umivhﬁﬂ ACL reconstruction 1 —ineision technique tag 1%
Hamstrings Graft Wd7 1 Udmu 14 51e ﬁﬁnim”léhtmﬁdl,mmpﬂlm Tibial Tunnel 910
= o " Y A ] < <3| . -
NN X-rays Mauny MRI w9 3319197 Livadwilu Anatomical Tibial Tunnel Placement ,
3@ Knee stability Tag KT-1000 arthrometer Wuawiid i sues Tibial Tunnel 929n@oa

Preannsanduldin1dalnf ua Tensile behavior ¥4 ACL graft Aadnd 11/ 10 518 Un@d

v
a o

1 2 9
4 519 &3 10 eRRaUnATuliyuves Tibial Tunnel Tunuaszuulndazasmindy Tibial
= Y . o Y a . .
Platuae N’dﬁ;ﬂ]lﬂ’n Yuvo3 Tibial Tunnel Tuuasguy 81991191 Tensile behavior ¥4
graft Ndalna
Fineberg tazaaly na1111 thieanilyninisiia graft tunnel mismatch u
T W 9 Y o oo . ya
msiaa lae ¥ bone patella tendon bone graft "lﬂmwumgmm tibial guide 139 55 aam
ANVEIVBA tibial tunnel A IAIIAY 50 = 55 Haaias Hali femoral tunnel FIUNY
tibial tunnel (transtibia) M3UHEENI 55 BIA graft ZAUODN HIYUNINNI 55 BIA1IZITEN
4
ADMILANYOIAIATUNAIUDINTZAN Femur AzNa1IDe TuapUMTIIE femoral tunnel 73
1A o ] a A 4 A 9 ] 4
pgNA MU IAIMZ VeI ACL 1@ ABYAFLENaNY03 femoral tunnel NUVLIAIEUHIUEUE
a A = a A Y [ a .
Na19 10 UaawAInT0gN 6 14 7 Uaaas HIADYBUHAIIEIHIUBNUBY intercondylar
notch 9030589 n Femur Feagludiuiiie 11 urimluvivias 1 wiRnmdmsudne vz
1w d‘ ~ 1 A Y " a a A d! Y o ]
HidaIloIpIAzIMBoA Graft A58 18 11N 2.5 Jaamas F9ma gz ¥ee ACL

graft uu Femur agniiunul1 azitldsenin 18 liga tiesninanuenives ACL graft n1elu
9 A d’" 1 = v I o Y a A ~ 1
Pognaanndunanen uaz luvuzdernunszi limasunu liliomdsanin Tuna
v @ o ] 1 @ a < o
naufudIdwmrLegaNIzZY0d ACL graft U Femur agaunasnninu 1 neziildivden
1 Yy 1 9 [ Vo A [ ) o o ] o Yy
w18 Tige naz o lutunuiesen dmsudwmiisgainizues ACL graft Uu Tibia i1

Aumuiagamzues ACL graft agriunuliazin i ACL graft ganiindae intercondylar
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notch 14 Tunenduiuddumisgamzues ACL graft egnaunu lilazdinld ACL graft 119
i lunnaananu lilflessumsaaeulinadmunsh (anterior translation) ve4a tibia 13'1d

4 Y "y oA Y o ] A ] 9
Gmmiaumaﬂum*smmmﬂ"lmmmuwuwm Tunnel T]vl,llgﬂﬁﬂﬂ

ﬁumﬁwmqiumﬂuniz@n Femur (Femoral tunnel placement)

Cole J uazamz™ ladnY1 Aumitiaves femoral tunnel i ACL
. ! y ' . 0o < 1 4 [
Reconstruction Taald nma1e x-rays Taaiya11 ACL Reconstruction ﬂza”n,sw?@llm?uag
Yudumuaves Graft IndiResdumedmavise lu @nuilaeld Cadaveric Distal Femur
o ] . . I ) 1 4
1UIU 9 U1 101¢ Femoral tunnel Y19 9 mm Y1990 posterior rim 2 mm Lﬂumtmmﬁgﬂ
9 ] . . I o 1 Aa ~
4D W19910 posterior rim 12 mm tHudwvisiia laeiziymy 12.00 U. 10.30 uaz 9.00 lu
) = ) v
V19 (12.00 ¥. 1.30 w.uag 3.00 W. Juv91e) 9y 10.30 #.( 1.30 w. luvge)dlu
oA 9 [V a e ] I~ ) oA a ~
Aumiangndesmudnyaznamedna Adwmuie 12.00 w. iudwvisigaunulyl f
o ] I ) ] s & % 4 ) 1 ' [
funna 3.00 1. Wudwmandunu ) Gauliorhunaeain x - rays autnanyn ldaunse
Y1 o ' & o A ] Y 1 v = Y
sz ldndwmidladludumisigndealaeldnisoienin x-rays aruden 1
Lintner tazaaiz” na1nd1 amanesadauineeunsa lsseiivdums
YB3 tunnel, migﬂ‘wﬁ‘umm graft lag intercondylar notch, graft tunnel mismatch tagn13
AABBBNTZHIN bone plug LAy metal screws 1A
Csizy M. a2 Friederich NF. “aiugundoyanii @ umisves Tunnel A

U

ligndeshldidesaemanamsiaai ifdszansam mavin msdanaianianaiin uaz
o 9 a [ U [ 1 () oA 9 9 | oA
NITNTNUATADIND uazm‘smiuszmnmm ’emmz"l:ucl%mzmumgjﬂmﬂmamm ACL
UNNTOY
269 Y 2 =~ =
Howell HM "lﬂ@ﬁmt’lmmmﬂﬂlmmigﬂwmﬂﬂﬁl Roof of Intercondylar
Notch luvaizsin ACL Reconstruction & 5 Usgmsae 1-auu1aved Graft ias vu1aves ACL
a 1 1T o G ] 9 1 1 a
mm”lmmﬂu 2. HNUBN roof LLﬁ%lqliJﬂﬁmEJEJﬂ!ﬁU1“116\‘1Ejﬂ’)ﬂlkﬁﬁ%ﬂuu@]ﬂ@nﬁqﬂmﬂﬂf‘lﬂ 3. A
ansalumsgameszring Graft Lag Intercondylar roof 4. 1 Anterior tibial translation 910
MIMAARIVEY Quadriceps muscle 1az5.m3 14 Tibial guides 19947 soft tissue
landmarks
24 Y= . o
Amold MP azame”ladnunlu Fresh — Frozen cadaveric knees $112U

5191 lagMsaeuuunsi1 ACL Reconstruction 1- incision technique nu iennse
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1912 Femoral tunnel WU Tibial Tunnel 19 1d@ 1 ACL Femoral attachment ‘14 Tag Femoral
i v k4
tunnel N1ndNgasgassvouuoaganizyad ACL UU roof 1Nl
J A 4 Q°’13 1 = o ll
WIBUNNIGTONIY 1@ 1INGNT  Na1IDIIBNUNANNNAUTITLE281700
FENIN 75 — 95% tazsrenudinaveanmsnauu lutunsvesdoriidn wag Graft failure g4

L= a

14 2% dungdAyfeanuianaamaunaiin (Technical error) awy lalesiiqa 70-80%

1NAIN AHUIVOS Tunnel "lajg]ﬂc?fm (Improper Tunnel Placement) Tagtnne Femoral

9 1 o
tunnel wu'l@aineni1 Tibial tunnel

~

Loh JC tazaaiz’™ AnEINanNIEHadueatei (knee stability) tag Wi
3 - [ . ) 1
mmgﬁjumummmu (graft function) 1839910 ACL Reconstruction TaglSeuneudumiaves
femoral tunnel 10 W1 tag 11 Wi Tasdnsily human cadaveric knee $119U 10 141
o . 9 { o [ a
11911 ACL Reconstruction Tagld BPTB graft figttwe femoral tunnel 10 WINA1 uag 11
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WM waz 1UsInaaen WU LIINYLIAZIIIINAUKI WU 10 WEnmunselaa
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ANuTUAUBITR I o U 1na 1A
. 25 =& A ° . J K
Texier A tiazadle” ANEUIBNNITNT ACL reconstruction %1 GlfLJgg‘]J’JEJ 32 AU
Y
NUNAUNAVDINITAUKAVDI ACL reconstruction ASINoUNAIIN MIAawaIalud il
3 1
v®4 Femoral Tunnel tHluaauuin
. < ' . . . .
Gill TJ nazAy” Gl‘lfsi}mmmu’n ACL Reconstruction 2- incision technique
) 1 Voo { o <
18 @uivisues Femoral tunnel Hagiiayed ACL graft TitHamsrdanlszananuduioga
HAZANMITUNTNFOUAT 1HBINNANTAMIN graft- tunnel mismatch, screw divergence 1@

uazain141un15951 Revision ACL Reconstruction
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Uszans
1sznIuazI9819 (Target Population and Sample Population)
Us2¥n35 (Target Population) ¥81919191358 119 (Emblasmed cadaveric knees)
UsznIdI0614 (Sample Population) 4911919138 111) #1%lumsSouvesiian
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Jd o A a a 4 J a @
UWNIFUUN2 MAadmmeInnmeans YNNI UNNIINGT1AY

d w A Y =X . o .
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o A ) Py 1 9 K &4 A 9 N
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guide)" ™ $1mu 12 11
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q
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- Vernier Caliper
- Goniometer
- @ea
- Guide wire
A A
- aseuazluaos

1 R 9/, WaTNa/ A
- unuganszn e

- 1a5eaiioldlums Dissection

4 4 o . .
31 5. uaasginsainldlumsiaszeznia vernier caliper
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MINUIIVSINToYA

= 9y 1 o 1 @ o 1 1 a .
N3 oUTR119191560 111 Taodav191913d 11ajoena1ns 19Dl Proximal 1/3 of
9 a [ Y o 1 o o 1= 9Y v L= 9 (Y] dl
Femur wSoudaanunoay Iaz 13nuviensd g whanemnsdInaga Bnuunudanliegiui
A o v A& & A R = ¥
Iz I ndile uazitiowesoudoieon 11znszan Patella Avald Patella Tendon
Yy a Vo o A qua ¥ Y Yo > o g w
WosdAnodnu Tibial Tuberosity tie 1wy Tnssadwaeludenin lddanuaniuimanudeya
Y
faae il
<3 o 1 o
1) mudoyanalil 1dun 01g me 919 tazanueIves nIzan Tibia Tagld

MeIAIANNNEIVRINTTYN Tibia 31AYA Bony Prominence ﬁqmawawu Tibial Tuberosity

hlﬂé]’dﬁ;ﬂ Bony Prominence ﬁqmawaudn Medial Malleolus

S 9
2. 1nUUDYaVD Intercondylar notch



23

2.13as1uv04 Intercondylar notch Taeld Guide wire uns¥avon A1

UUY04 Intercondylar notch 1az 1% Goniometer a3y Guide wire MUY 1u?

Supracondylar ridge of Femoral shaft

gﬂﬁ 7. LAAIMIIANUDA roof of intercondylar notch

2.2 1AAN812 Y84 Intercondylar notch Taely Vernier Caliper

Favngadves Guide wire T1ldsgaeonves Guide wire

gﬂﬁ 8. LEAAIMIIANNNYIVDY intercondylar notch
A . A o 9y
2.3 1a9u1w1 Medial Femoral Condyle poniealiviu ACL uag PCL

Taegadaau
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§ 1 4 h 4 a <
31 9. uaaaderiuiio femoral medial condyle gnidosilavenazaunInmy

ACL tag PCL ld¥aaua

2.4 Janmugeued Intercondylar notch Tagld Vernier Caliper 3@ 0
QﬂﬁﬂﬂaWQﬂJaﬁﬂ31uﬂ13ﬂlaa Intercondylar notch mmé‘f@ﬂmﬂdnqﬂmm Lateral

Femoral Condyle

37 10. 1er@IN133AAUGIVOA Intercondylar notch
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Intercondylar notch li§aveudumiiuazdundeves Intercondylar notch 910

S 9w . . Y v 9 v v o
Wy Vernier Caliper 19AMUNINATUNHULALAIUNAIUDY Intercondylar notch

511 12. ngaamsiannundedumnaaved intercondylar notch
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3. Yoyaved ACL
Y
3.1 ﬁﬂlﬂ@i}ﬂ!ﬂmﬂ]ﬂﬂ ACL 1unszan Tibia vindunaunun a1y
Vernier Caliper 303a1mgu93 ACL UUN3£AN Tibia Tunwndne - 921 (medial -

o . 9 @ .
lateral) HAZINYAUNIZUBN ACL UUNTSYN Tibia 611!&!34'3141!'] - ¥ (anterior —

posterior)

7191 13. naaensiagamizues ACL UUNszgn Tibia Tunuadie — ¥21 (medial -

U

lateral)

719 14, naasmsiagaimzues ACL vunszgn Tibia Tunuani - was (anterior

— posterior)
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Y
3.2 dunagainzved ACL uunsggn Femur :ntiunaumuninuaz 19
. . @ 9 9 v Y
Vernier Caliper 3aainz03 ACL Uunszan Femur Tunuiani lgedm
M@4 (anterior — posterior) MULUININEIIVBY Intercondylar notch LAz IAYA
1N12Y03 ACL UUNILen Femur Tupanduuulidaduans (proximal — distal)

AMULUUINNNGIVDN Intercondylar notch

37 15, neraIn13dngamevos ACL LunIzgan Femur

3.23an1we179049 ACL Tagld Vernier Caliper Ta91nganenats gaimz e

ACL 1 Tibia leganenarsgamzunnszan Femur

517 16. ueaImsianue1Ived ACL
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3.3799311Av99 ACL #19AN9Na19909Ae11v09 ACL Taald
Vernier Caliper 3a11av04 ACL Tuuud Medial 184 Lateral uagluuua

Anterior 1183 Posterior

51UN17. uaaamsIavuaved ACL luuuivii — waq

u

71 18. uamamsinvaves ACL NgAnena1eveInue1ves ACL Tuuud de
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3.4 1% Vernier Caliper 3a91nv0uni 1904 Tibial Plateau lidsigananais

I [ oo = = ST o Y
YoIdIUNAIVDIYANE ACL DUnTZaN Tibia 1WSsuieniusesaziuanuniig
Y04 Tibial Plateau 2 520 A 53027 Tibial Plateau nAeiga (szeziniaiga
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uay szezruganz ACL (1% Vernier Caliper 3091090 UATUHTIIA LAY
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o 1 \ ¥ | o {
a fin AuiUeAINIZYD ACL Uunszgn Tibia ilufeeas ey szezindeh

- o ] oo I [
BRI Tibial Plateau itag b ﬁ'ﬂ AT UIYALNTIZUBN ACL YUNITZHN Tibia Lﬂu%ﬂﬂﬁg Lﬁﬂ‘]_lﬂ']_l

52EZNVIUNUNDIVBUNAIVBY tibial plateau HI1M ACL
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4 doyavoq PCL
1.1 ﬁqgﬂmmmzmm PCL yunszqn Tibia Nauwunmuazly Vernier
Caliper ’3’@1@mmzmm PCL vunseqn Tibia Tupude - an (medial — lateral)

Y . Y @ . .
HazInYANIZYN PCL UUNTLYN Tibia TunuIniii - was (anterior — posterior)

ﬂﬁ 20. LLﬁﬂﬂﬂﬁ’J@ﬁ]ﬂLﬂT’ﬂJ@ﬂ PEIE VUNIEAN Tibia

4.2 7unAYAINZY89 PCL VUNIZAN Femur Naununwaz 1% Vernier
Caliper ’Kﬂfgmmwm PCL vunseqn Femur Tutuavy - 819 (upper - lowen)uag

Y Y . .
AYAINIEVDN PCL YUNIEan Femur Tuuuanii - was (anterior — posterior) ¥

Intercondylar notch

posterior anterior

ﬂﬁ 21. Lli’fﬂiﬂﬁ’m%ﬂlﬂ'l”"ljﬂﬁ PCL VUNTEQN Femur
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4.33anM817999 PCLIAMINGANINANYANZUD PCL Uu Tibia ludagana

NANYANIEUDI PCL UUNIEAN Femur

3U7 22, uEeIn1sIanNNe1IVee PCL

4.4 3vu19upd PCL AIRANINA19U03A 8109 PCL Tagld Vernier
Caliper Jauu19U83 ACL T1ua91e ~u21 (medial — lateral) taz JavunInves

ACL Tuuamii — vias(anterior — posterior)

517 23. namsmsIavuiaves PCL uuud dhe —um
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<3 a
5. INUYoYANANIYEY ACL
a A 9 1 =)
51 NAN1UDI ACL (DB UK deANT
v Y ] L 1 9 1 A 1 ~ 9 1 ] =< J
- averiesdlvg THedluyy 0 03m nIeuHdsanse Tagldunuriegnu119159
) ¥ {9 S Y o ' o Y
Tng Auyuidesnisiio 0 o Wadonite1915d InaeununIn X —rays douvden
Y
asea g9 Taedn liuuInTzqnasat NN X-rays NnasIneunsia
o . Yo o 9 9 o Y @ Y
- Jayuuu Sagittal plane Taggiaian1aa g daliunInssgnasanunIm X-rays 14
Goniometer ’Eﬂumzwjmmmé’uiﬂmm ACL uagtiud Joint Line

@ Yo o Y 9 9 . [ ' 9
- ARYULUD coronal plane Tﬂﬁlﬁ’)ﬂ’)ﬂﬂ']\iﬂ']uﬂu'l 5],Glf Goniometer FAYUISHINLUAUTY

lovea ACL tazuun Anterior Tibial Shaft

(A (v)

U7 24. naraIms IaNAN1IUeY ACL 1D 11HIenAT

(M) LEAIMIIANANIYD9 ACLIUIUY Sagittal (v) agaamsianaAn19vos ACL U coronal
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5.2 NAN9UDI ACL 1191198 60
[y 1 L 1 1 1 1 L [ {

- daderine1nsdlun Idegluyw 60 eem Taeldunusedaviensdlvg 13 uyud
9 A < 9 [] IL [BP=) [ 9 9 9 ]
AvIM3AD 60 0971 1A9019191158 M QiiieUA UMW X —rays A ud19v09401190 60

Y
o 9 Y Y @
03 Tagda 1MuuINITZgNATINUNN X-rays NNATINOUNTTA
o a 9 . Yo o 9 9 [ Y

- Sayunemaduleves ACLTutu Sagittal Tasgiadanaaiudnadaliuuinszgnasg

UMW X-rays 14 Goniometer ‘iﬂgmw’jmmu&’uiﬂmm ACL wagiul Joint Line

- Saywiamaduleves ACL Tuuud Coronal Taediadansdumnii 19 Goniometer Ja

yuszrn I aduloves ACL waguua Anterior Tibial Shaft

519 25. uaaIMIianan19ued ACL 1101198 60 998N

u

(M M ianan1eves ACLIuuun sagittal (v) aaansianan1eves ACLIuuwa coronal
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5.3 NAN9UDI ACL 11911199 90
o 9 ] ¢ ] Y 1 A ] = 9 1 ] = 4
- IavUpl19115d v 1edluyy 90 per WIoIHBEANI TaalBunusIsanv1019138
1 4 I~ 1 L ] Y]
Tng I3 luyuideanse 90 oern 1dsdomite1msdInajiiioununin X —rays d1udg

Y
YoIU011190 90 091 Taedn 1A uINTZANATINUAIN X-rays NNATINOUNTIA

v A

- Aenemanuaduleves ACL luuun Sagittal Tasdiadanaudnedaliuuinszqnasa

VUMW X-rays 14 Goniometer ‘?ﬂﬂgmzwimu,uuﬁ’uﬂlamm ACL uagiul Joint Line

[

- Sademaunduloves ACL Tuuua Coronal Taediadamedumii 19 Goniometer

@

ayusznanuadulouss ACL uazuua Anterior Tibial Shaft

317 26.11dAIM3 TANANIUBI ACL 11019190 90 BN

(M UEaAIMIIANANIY09 ACL1uIu sagittal (v) aaamsianan19vos ACLIuuA coronal

5.4 NAN9UDI ACL 11919149 120
v 9 1 L 1 Y 1 A (] =~ Y 1 ] = 4
- davernomnsdlvial Iviegluym 120 oar nioruveanse Taglwimusiegaviainisd

' { < 1 7 ' o
T Auyuidesnisie 120 eer dsdorine1nsdluaiiioununin X —rays dA1udng

9 1

9
Yo19190 120 09e1 1A83A 1RLLINTZYNATINUNIN X-rays YNASINBUMSIA

v Aa

- Sademauanduleves ACL Tunun Sagittal Taegiatanedudnesdalduuinszgnass
AUAN X-rays 1% Goniometer Jayusenaanundulouss ACL uaziua Joint Line
v A 9 Yo o Y 9 Y .
- anamauuaduleves ACL Tuuu coronal Taggiaianaaiumni 1% Goniometer

[

Ay sz nduleves ACL azuud Anterior Tibial Shaft



(n) (V)

11 27 udaIM3 IaNAN19UBI ACL 111019190 120 948

(M) UEaAIMIIANANIY09 ACLIuLWT sagittal (u) aAIMSIANAN 1903 ACL U7 coronal

5.5 NAN19UDI ACL 11101198 135

v 9 ] L 1 Y A [l =~ Y [ ] = 4
- daverionnsdlvia Inegluym13503a niorseanse Taglsunusieeau1a1asd
] $ I~4 ] IL [ @
Tng uyundesnisiie 135 ser 1dadorine1n1sdlvajiioununin X —rays dA1udng

9
Yo19190 135 09e1 Tagda lRLLINTZQNATINUNIN X-rays NAATINEUNS IA

[

- Sademauanduleves ACL Tunun Sagittal Taogintansdmdnesdalduuinszgnass

[

9y . [ 1 Y . .
AUNIN X-rays 1% Goniometer mumzmmgmmuiwm ACL ttagiu Joint Line

- Aanamauunduleves ACL lunua Coronal Taediadanaduwvh 14 Goniometer

aynsznauundulevos ACL uagiud Anterior tibial shaft
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(D) v

51U 28.1aAINTIANANIVD ACL 13191211499 135 938N

u

(N) uaAIMIIaNnANnIued ACLIuuu sagittal (v) taaanmsianan19ves ACLIuu coronal

S v Al — o S v o=y A
0. Lﬂll"l]@lluaﬂﬁﬁNﬂﬂﬂaTﬂ‘UTﬂ@uIﬂﬂﬂWi')ﬂ 3 AN VUNHUBUAN

U

[

a'laasluuyy

Y

a d
MIUAICHVOYa

Descriptive statistics



UNN 4

Y

a d
AaN1IUNIITTIVDYA

a d
HANMSINTIZH
Yoyainali/

Forre1m1sdInaj§ o 52 11 01gszvine 31 - 91 1 nde 67.3 £ 17.73 1
WA 36 191 tWAMAIN 16 1211 919U 27 191 $1981e 25 11 ANueINTEaN Tibia ¥
26.50 — 37.00 WUAWAT Imae 33.33 T 2.32 1uAWAI (Mean T SD) Fufvuifuniugs
019158 Majinnmugessndny 138.8 - 170.5 UALATAIMFUNAY 158.7 IUAINAT (10 Pilot
study ¥IAWANNUT3EMINEMFINUANWEVBINTZAN Tibia vesau'nesuiu 102 au
01gnAY 4939 + 14.84 3 IMAYIBTILIL 43 AL AT 59 AU ARG 157.91 + 7.93
UAINAT ANWEINTEYA Tibia INAB 33.06 £ 2.17 wUANAT WuhTianuduiusudigas

I Aa L W a
Ao ANuguUiluruANAT = 3.17x(A1WE1IVBINTZAN Tibiat T uauAas) + 53.07)

Y

VYaYava9 Intercondylar Notch

Intercondylar Notch jils1unliounassniuagzdosaaasnindiuni g
o [ 5 1A 1 @
aunas iugaimzaes ACL Feeguinaneu ldnedunawasdwluves Roof vod
Lateral Femoral Condyle tag PCL #umzuinamuntiazaiuluves Roof e Medial
Femoral Condyle ianundadiuniinialasening 13.56 - 23.50 Hadwas wag 17.25 +
9y 9 v W Y ' A Aa ~
2,66 uazANUAINMUNaIaldsznan 13.23 - 24.80 fadwas mae 17.39 £ 2.27
Hanwas anugedaldszning 20.23 ©29.20 laamas e 24.68 T 2.16 Tadwas AW
81779 195211919 18,50 = 32.90 Hanwas mag 25.97 T:2.04 aaas azyuves Roof a1a
a9 Wetfisudy Supracondylar Ridge of Femoral Shaft 3al@serde 20 - 36 aee 1naY
o 09; = A 3 A g [ =
31.31 & 3.4 09/ AUIUTIINNIZIHUYAINZUDI ACL VUNTZN Femur tiadoriumboansa

A ' d? =< < slddgl
HONBIVTUINVYUINISLHUIALNTIZUBN ACL ”lﬂmu
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Descriptive Statistics

N Minimum Maximum Mean Std. Deviation
anterior width of roof 52 13.56 23.50 17.3873 2.27301
posterior width of roof 50 13.23 24.80 17.2518 2.66088
length of roof 41 21.20 30.00 25.9144 2.04417
hight of roof 41 19.30 29.00 24.6822 2.16520
angle of roof and femur 52 20.00 36.00 31.3077 3.37405
Valid N (listwise) 39

NN 1 Llﬁm‘fllﬂll“a"llﬂ\i Intercondylar notch

Femoral
coniyle

Fibula

Intercandylar
notch

17.39 £ 2.9 daauns

Femoral
condyle

IV~ ACL

517 29. namsnnunAesd e Intercondylar notch mae 17.39 + 2.9

Jaawas (mean & SD)



Posterior View

]

25t 2.7 Naawns

Ui 30.

Qan

ANUATIAINHAIVEY Intercondylar Notch mag 17.25 = 2.7
Haamns(mean £ SD)

WEl emoral Sl
attachment

317 31. A7WE1IVeN Intercondylar Notch 1m@e 25.91 * 2.0 dadawag
(mean £ SD)
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Distal

ACL femoral &
attachment

JUN 32, 1AAIANVDI Intercondylar notch 1mae 24.68 E 2.2 ladwng

(mean £ SD)

31.3 3.4 p9m

51U 33. uanayuved Intercondylar notch 19@e 31.3 & 3.4 83 (mean *

U

SD)
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Tayauaq ACL

o oo 1 f( 1 o
NNMITUNAYANIEUDI ACL UUNTSYN Tibia Glu%}fll"lﬂfﬂ%ﬁﬂalﬂﬂlu TUIU

=

1 1 ] ] I @ { @
49 whwuniigdsraialadlu 4 uoy degdd 34. Ao nuwui 1 Tanvazyamzaunilu
9 1 T W 9 @ 1 ' o
w1 — vumeen Uiy uazgamz lunuavih - vategnsINa19TEHIN Tibial
eminence WU1UIU 34 1911 (69.39%) A 2 Tdnyuzgamezatuniilunuides — v
pon lminu uazgamz lunuanih - 1a9gasIna1953 1119 Tibial eminence waz 1311
N lateral Tibial condyle WUS1WAU 11 1911 (22.45%) uuuh 3 Tanvuzgamezaruniinly
HUIEIE — YIBNBONIINNU HAZIANZ THIUINT — HA99gATINANTENIN Tibial
. 9y . o ' A =)
eminence 817174 11/m4 lateral Tibial condyle WUIUIU 2 191 (4.08%) LUazguuun 4 o
@ 9 9 9 ' 9 'V 9 .
anvazgamea il lunagne - vwmeen lUdu ateral 1nnandu medial nazgane
Tunuaneh - nasegasINa19szHIN Tibial eminence NUSIUIU 2 1911 (4.08%) ATNAAS
a ! 9 9 @ Y ' a a A a a
vsnudunihlunndievndalaszning 4.3 - 19.0 Nadwas mae 12.65 £ 3.6 Naamas
1 % 1 v Y 1 Aa A {
uavas lilgdunasnnuenandiuniigmunasialasewing 13.7 - 35.0 aawas wae

U

23.08 + 4.3 Yaawas

WedunagamizunngZan Femur 81191 50 191 wuaeu 1Un1esdunas
' ] I
YD Intercondylar roof U84 Lateral Femoral Condyle gﬂ’iwﬂlmmilmz uuseantlu 4
Y A A A A o Y 9
HUUAIFUN 36. Ao BUVN 1 VaNHULVBUMUNINUBIYANIZ 11IUIANINGIVDT
. I 1 1 o [
intercondylar notch (H11IATIINATUDUFAIUANVDIYAME WUTIUIU 31 191 (62%)
A Ao ¥ Y . g
UV 2 TanyasvouAuMBIveIgan e 1uuuIANgIved intercondylar notch 11l

[

TasAndwmihgaunas wudiau 8191 (16%) nuvi 3 Janyuzvouduniivesya

v ]
A a9 =

. 1< 1 1

iz lunuIngeves intercondylar notch imziouMmuiuAduResd M UUIEz dIuNTh

. I @ { § o [ {
v94 intercondylar notch 13 udnuaizadredmasy WusIuIU 6 N(12%) Lazuuun 4 3
o v 9 . A g & 4
ANBAULVOUATUHTIV0AINIZ TUILIAINGIV0Y intercondylar notch INZNBUANNUTN
Y = ' ' v ) Yy o Y A
AU ead UV ULAT ANV intercondylar notch Pifluanyasadieaumaey wu
$119U 5 1911 (10%) anunAevesgamzTunuannugeues roof InAuugaALa1iala
5NN 13.3 - 25.4 Haawas mae 18.21 £ 2.73 fadwas uazanundaluuuinnuen

¥4 roof Mnauriaauradialdszmi1e 6.4 — 23.5 aawas mae 13.41 £3.72

E1)
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Haamas anuenialdszriang 18.20 — 28.50 Hadwag 0as 21.63 T 2.46 Uaduas UU1A

g umi - 183 99183521119 6.5 — 12.5 Naawas mas 8.99 + 1.38 Haamas Tuuud

418 — 41 0185241719 3.5 — 8.5 aamas nae 5.79 + 1.38 daamag

ACL

Std
N Minimum Maximum Mean
Deviation

M-L tibial attachment of 59 43 190 12.65 3602
ACL
A-P tibial attachment of 22 13 3.0 23.03 4.30
ACL
lenght of ACL 50 18.2 28.5 21.63 2.46
M-L diameter of ACL 3P 345 8.5 5.80 1.38
A-P diameter of ACL 52 6.5 12.5 8.99 1.38
M-L femoral attachment of

52 13.3 25.4 18.21 2.73
ACL
A-P femoral attachment of

52 6.4 23.5 13.41 3.72

A5190N 2. Llﬁﬂﬁ%@yjaﬂlﬂi ACL
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Qo

o AL i) et acerian

LA 1E 60.30%

ey AL WGl aSlach e
E I e

Wi 2 3 22 5%

=y AT, i TR T

s 4, 31 4.08%

=)
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. HARIYAINIZY0I ACL VU Tibia LUDN 1 MDA 2 BUVN 3 Hag 1
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..~ 12.65 % 3.6 mm.

23.03 £ 4.3 mm

-, . & ) @ v v v o A
AINIZYDd ACL 1l \ Ja luuwimuni - aAuvde e
23.03 £ 4.3 iiaau LY — ) p\ % 3. Naawag

AONUUINYUINNS )
RN ITNINENAY
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al
WA 4 WU 10 %

L HEANYAIMIZIUNTZAN Femur 93 ACLUDUN 1 HuDf 2 uuui 3
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w
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31 37, uaasgamzUunIEgn Femur ¥es ACL Jalunuaduw — aw

Yad A 13.41 + 3.7 Haawes vazluuuiuy — a19 mae 18.21 + 2.7 Haamas

317 38. 1AAIAWE1IVEI ACL 19@A8 21.63 T 2.5 ladung
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8.99 + 1.9 mm.

579 & 1.4 mm.

19 39, naguIAYE ACLARANINANUBIANUE IuuIsunT - A1

Nad 1mA0 8.99 T 1.9 Uaawas 1ULuIFe — 321 1088 5.79 + 1.4 Haamag

AmtiaeegaInIzUes ACL Dunsgan Tibia 1fsunuanuniieves Tibial
{ { — a g sd o 2
Plateau (Tugaiindeiaaves Tibial Plateau) Aailuilesidug Ao 47.98 ulosidua uazlu

{1 73
ANAIUYAINIZYRY ACL A0:49.83 1losidud

C/A x 100 = 47.98

P Lateral o
\ condyie 7o
|

4 ) 1 o I
517 40. uerasdwmsgaINIzves ACL VU Tibia 1udooaz Ao 47.98 voaya
nA1aNgaved Tibial Plateau tag 49.83 ¥0921NA19U04 Tibial Plateau 3ANRNIUAINIZ Y09

ACL
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Y

Yoyaves PCL

ST ' L

PCL rludutuuaze1nin ACL ANIZVD3 PCL UUN3Lan Tibia #091N
9 @ [ 9 Y oo @ 9
AN UD3 ACL Tunuani - was hlﬂﬂiﬂl@ﬂﬂ?ﬂﬂﬁﬂﬂlﬁ]\‘] Tibial Plateau 5388%133@]‘1@]

1 a A d‘ Aa A 9 [ 9 1
5211719 8.0 — 24.0 aawns mae 12.45 + 2.84 Haamas uaz Tuuuidne — v Ja ldsznang
Aa a A a Aa ! Y 9
6.3 — 19.04aaNAT 1AAY 16.89 = 2.27 Naaag INTUUNTEAN Femur Aou llnmedumih
mwm%’n“luummmqwm roof 484 Medial Femoral Condyle Ja'ldszwi1e 7.2 - 18.3

v W Y

Hadwas mae 12.34 £ 2.83 Haawas luuuranweves roof Mndurigaunas iald

' A a = A A Yy a3 [ 4
JEUIN 12.0 — 24.5 Uadwas mag 18.46 * 3.07 Uaawas ANuevudUdu Jald
52119 23.30 — 36.60 Haawas mag 29.35 * 2.37 daamas uazvialuuuivt — waa
Ya'ldsen19 4.0 — 8.8 HadwaT 1mas 5.89  1.27 Haawas wazluuul 4 — 4 Ja'ld

YN 6.5 -14.7 Uaawas @0aeg 10.63 + 1.87 Haaas

Std
N M inimum M aximum M ean L
Deviation

M -L tibial 50 6.3 19.0 12.45 2.84
attachment of PCL
A -P tibial 51 8.0 24.0 16.89 3.57
attachment of PCL
length of PCL 49 23.3 36.6 29.35 2.37
A-P diameter of

49 4.0 . 1.27
PCL 8.8 5.89
M-L diameter of 48 6.5 14.7 10.63 1.87
PCL
A-P f 1

emory 50 ) 18.3 12.34 2.83

attachmentof PCL
P-D femoral 50 125 245 18.46 3.07
attachment of PCL

A1399 3. uanIteyaved PCL
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12.45 1 2.8 liaawns

16.8 1 3.6 Naans

1 41, ndasganzves PCL Uunszqn Tibia Tuuuidie — va1 mae 12.45

+ 2.8 Haamas luuuinii —vdd mag 16.8 3.6 Hanwns

R

18.46 1 3.1 Naawns

31 42. naaganzae9 PCL DU Medial Femoral Condyle lutuadumiil

R

— Munae may 12.34 + 2.8 adwuas JuuuIuY — a1 1mae 18.46 £ 3.1 adwas
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h
44
4L I/-Al‘ 4

ﬂﬁ 43. L!ﬁ@\iﬂ’ﬂﬁﬁﬂ’ﬂl@ﬂ P&ﬂaﬂ 29.35 % 3.4 Uaaung

AJ nlu J

51 44, naasuuaves PCL Miganinatavesnnuen luuuasiume - A

naunay 5.89 1.3 Haawes Tuuulge — v 198 10.63 + 1.9 adwns
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Y

YoyanaANIIvey ACL

fiAn19ves ACL tiedonmteanss Tudionite1nsdIvaiduau 52 w1 wuh
YU ACL 11U Anterior Tibial Shaft (Coronal plane) 3a'ld5¢1319 5 - 25 pemn maeAe 12
+ 4.6 0asn HazyuIBd ACL i Joint line (sagittal plane) Ja'lds¢1319 50 — 75 o9en 1mae

A9 62.5 T 5 paen

#irn19ve9 ACL tedinge 60 oien Tuderite1nsdluajsiuau 52 v wu
uve ACL iU Anterior Tibial Shaft (Coronal plane) Jaldsg119 15 — 35 pemn mavho
20.86 £3.9 09¢ tazyuUd ACL 11 Joint line (sagittal plane) Jald5217319 40 - 64 3m

d' A d! = 1 d‘da . [ 9 1
mawvAe 52 £ 4.6 oer Feliveriiniinemines ACL lu sagittal plane Jaxyuldszning 45 —

65 DI (éﬁuﬂmgummimmm Tibial guide) 311439 50 191 Aadlusosas 96.15

fiAn19u0e ACL 1ievoi190 90 o9 Tuderite1nsdluajsiuau 49 v wu
yuves ACL i1 Anterior Tibial Shaft (Coronal plane) da 1852119 15 — 42 a9en yumdo
Ao 26.75 T 4.6 paA uazyNUDI ACL M Joint line (sagittal plane) 3aldsgna1e 35 — 58

2971 (RAVAD 46.2 T 5.1 B3

AN IUDe ACL tifolini1ge 120 84e Tuaiomine19156 lvaj$1uu 52 1 yu
5¥M319 ACL 11 Anterior Tibial Shaft (Coronal plane) 98185211319 21 — 45 83pn 1nAgAe
31.94 £ 4.3 pam uazyuIZHIN ACL 7 Joint line (sagittal plane) Ja1dsz¥1119 30 -55

931 1IMABAD 4163 % 5.1 B3N

#AN19v99 ACL tifodonae 135 oesr Tudomine19sdInajdiuan 52 1 yu
5¢M319 ACL 11 Anterior Tibial Shaft (Coronal plane) 3aldsgriing 25 = 57 oar maghe
35.44 £ 5.1 99A1 HAZYNTTHIW ACL MU Joint line (sagittal plane) Jaldsgning 24 — 55

94f1 1IMABAD 36.62 T 6.7 B3N



52

Std
N Minimum | Maximum Mean L
Deviation
knee full extension
. 52 50/5 751725 62.40/12.08(5.46 / 4.56
sagittal / coronal plane
knee 60 degree of flexion
52 40/15 64 /35 52.02/20.86( 4.59/3.88
sagittal / coronal plane
knee 90 degree of flexion
49 35/15 58/42 46.22/26.75| 5.07/4.57
sagittal / coronal plane
knee 120 degree of flexion
. 55/45 41.63/31.94| 5.09/4.29
sagittal / coronal plane A\
knee 135 degree o %\
e~ 55/57 | 36.61/35.44 6.72/5.07

sagittal / coronal plane i

/

131

plane

Direction of ACL

—&— sagittal

—®— coronal

e

Degree of knee flexion

0 60 90 120 135

g1 45, nswlduudasiienieves ACL lu sagittal plane wag coronal

plane
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a3iwan1sIdy eflNeana nazvoravenus

agiwamsIde

k4
Auv A

[V a 3 1 I
M98t ldanyanyaznmameInaveadu ldnrnludemn (ACL), ©u
o 1 o [ 4 (Y I
lvAndaludionin (PCL) mag Intercondylar notch lus1asdlvg) tivelvmsmdaairaonlvd
[l a, a 0o < U { -4 [

nihludomn Tagdsnsandelnadusa nanae ACL naswvulvy (Graft) seninlnd
=1 [V a a d‘ 3 o 4
AINUANEUZNIINEINIAYEY ACL wumnAga lasmwz luduaounmsinig luea (Tunnel
creation)

4

4 ]
m3savgluasell IdimsfnudmiieganzaesACL vunszgn Tibia tie
< o o ! - -l { a o 1 o 1
Wunwamalumsdmuadsmisues Tibial tunnel NgnAvsmuMeInIAR ML Aumiaga
IMZYIACL UUNTZQN Tibia A9 JAADIZUINAIUNTI 47.98 % HUATUNAY 52.02 % 1o

eunudmnieiga lunurvdvd o Tibial Plateau

= o 1 A g o
ﬁﬂy']ﬁ’lllwu\?ﬂﬂlﬂ']gm@q ACL UUNTEHN Femur LW@EﬂuLlu’JﬂWQﬂ’liﬂ'lwu@
funiaues Femoral tunnel uaziioAnufAnues ACL (unduleves ACL Mnyamz
- @ o [~ o a o o
U Tibia ul)ﬂf]\jﬂqﬂlﬂ']gllu Femur) ﬁ1ﬁ3ﬂlﬂutlu3ﬂ1Q1Uﬂ1ﬁﬂﬁlﬁuﬂrﬂﬁﬂq\ﬁl@\? Tunnel %5 U
ad a A
IDNIUFANIVY

9
ao

1nMsIsefAneIian1eues ACL 1u coronal plane (Tayuszniadule
ACL U 11U anterior tibial shaft) uaznem19u04 ACL 11 sagittal-plane (Tayuszninudu
o M . [ 1 o 4 < ° a
To ACL fuuua joint line) Tnamzdomrsoyuaie ai medlunmalumssimuaiana
Y04 Tunnel iWedomivneidang luyuarnuliianeues ACL sznfasu liilodoriigeyuy
Al naaenAn1e ved ACL1u coronal plane 92 yui Ui anterior tibial shaft n19
£ Aa , o y — o
1Ny Tuvaginanieues ACL 1u sagittal plane aiyufuuua joint line LAVAY A
b4 ] [
s10azdease 1Tl edouvdeanss yumdelu sagittal plane Ao 62.4 + 5.46 09 LAz
= A A 9 v Y
yundslu coronal plane Ao 12.08+4.56 04f ilod01190 60 841 Fo8az 96.15 Y0IYD
1 A o =2 S . 1 ' &£ A A
whiniandnliyuly sagittal plane 8321319 45 — 65 0IA FIYWMAYAD 52.02+4.59

pe uazyunaely coronal plane An 20.86+3.88 04A, tiladp1i1ge 90 o yumaslu
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sagittal plane A9 46.22+5.07 04f tazyuimaslu coronal plane A 26.75+4.57 03¢ 1ilo
Yo1190 120 o9 yumaslu sagittal plane Aiv 41.63 + 5.09 83 tazyumaslu coronal
plane fiv 31.94+4.29 pam uaziilodoriige 135 o yumaelu sagittal plane fio 36.61+

6.72 0381 wazyumdelu coronal plane Ao 35.44+5.07 949N

9

TuduaeunI51912 Tunnel (Tunnel creation) @KUz NANIGYDI Tibial

v o Y

3| I o an a A Yo
tunnel L‘]Juﬁ’mmﬂmwﬂwmmmmz Femoral tunnel Iﬂﬂ?‘ﬁﬂi"luﬁmﬂﬂ hlﬂfﬂliﬁ]
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Anterior Cruciate Ligament Reconstruction

Holes are drilled in the femur and
tibia, and the torn ACL is removed.

The graft is passed through the drill holes
to replace the torn anterior cruciate ligament.

The graft is anchored in place
using screws or staples.

Copyright 1998 Clinical Reference System



Step by Step of ACL Reconstruction1- Incision Technique
The following pictures will demonstrate an ACL reconstruction using the central third of

the patella tendon. The surgery was performed on the right knee.

4
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1. The inflow cannula, which brings the fluid into the joint so that the knee may be
visualized, is seen in this picture. The patella is at the top of the screen and the
trochlear groove of the femur at the bottom. The width of the tube is

approximately 4 mm (1 inch = 25.4 mm).

www.medicalphoto com

2. apparently.normal meniscus is viewed.in the center of the.image.. The femur is
above the meniscal cartilage and the tibia is below. A-probe-is inserted to

inspect the meniscal cartilage.
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The normal ACL is a taut rope-like structure which goes from the femur to the
tibia. Probing of this ACL indicates that it is lax and frayed. This indicates a

functionally incompetent ACL (torn ACL).

To reconstruct the ACL, it is necessary to remove all of the existing damaged

ACL. This is done with a motorized device which is called a shaver.
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In some patients, the "notch" where the ACL is located is extremely narrow. If the

notch is not widened, then the newly reconstructed ACL may be at risk for



rerupture. To decrease the probability of injury to the newly reconstructed ACL,

the notch may be widened using a burr.

6. At this point, attention is directed to the patella tendon. Incisions are made at the
inferior pole of the patella and at the tibial tubercle. Each incision is

approximately 1.5 inches in length.

7. After making the skiniincisions, the tendon is.identified, and the central third is
harvested with a bone block at each end of the tendon. Initially, the tendon is
removed from the tibial tubercle area. The graft is then passed beneath the skin

and retrieved from the superior incision. Harvesting is-.completed.
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8. The graft then has sutures placed through the bone blocks.

9. Attention is then directed to the arthroscopic part of the procedure. The tibial drill
guide is positioned on the tibia. The guide wire is then drilled into the tibia,

exiting inside the joint.
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10. The tibial drill hole is placed.
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13. The femoral guide wire is then placed, the femoral guide is removed and the

femoral drill is used to place a hole in the femur.
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14. After drilling, the hole is inspected.

15. The graft is then placed through the tibia, through the knee joint, and into the

femoral drill hole.

16. For the graft to heal, blood vessels must grow into the reconstructed ACL. To
hold the graft in place, a screw is inserted into the femoral drill hole. This

particular screw is a bioabsorbable screw.



17. A second screw is inserted into the tibia to hold that part of the reconstruction in
place. Following this, the reconstructed ACL is inspected. Unlike the picture of
the torn ACL, the reconstructed ACL is a rigid rope-like structure that provides

stability to the joint.

18. At this point the procedure is finished, the incisions are closed, and the

outpatient surgical procedure is completed.
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