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Abstract
Background: Ligament grafts used in anterior cruciate ligament (ACL) reconstruction need to be the correct length
for proper functioning. If the graft length is incorrect, the patient could risk knee instability, loss of range of motion,
or failure of graft fixation. Easier and time-efficient reconstruction will be facilitated if the length of the ACL is
predicted in advance.
Apart from examining the morphological properties of the ACL, this study aimed to determine whether the
epicondylar width of an individual can be used to predict ACL length and thereby assist in restoring the normal
anatomy of the ACL.
Methods: Ninety-one adult cadavers were studied. Patellar ligament (PL) length, ACL length, ACL width and the
maximum femoral epicondylar width (FECW) were measured.
Results: The morphology of the ACL and PL was determined. The results revealed that FECW was the most
reliable predictor of ACL length. A linear regression formula was developed in order to determine ACL length by
measuring maximum FECW.
Conclusions: ACL and PL morphology compared well with the results found in previous studies. An individual’s
FECW can be used to predict ACL length pre-operatively. These results could improve pre-operative planning of
ACL reconstruction.
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Ej[l $

6HLFIB<DLJIH
Pgklfihf cf`cijkl di[j_lgk KPI< ig/`file jfl VlfZ
ch__hgUWUT le^lcijddZ ig e^hfk jckiVikile kbjk ^`k bi[b
al_jga hg kbl PI<U e`cb je ehcclf\Q Nbl Jgll ie j dhYM
^djclaU _hXidl jga Yli[bkMXljfig[ /higk kbjk ]`gckihge je j
]`dcf`_ XlkYllg kbl ]l_`f jga kiXij\OUR Nbl ekjXidikZ h] kbl
Jgll al^lgae jd_hek lgkifldZ hg kbl di[j_lgke jga _`ecdle
e`ffh`gaig[ kbl Jgll /higk\ Nbl _hXidikZ h] kbie /higk _jJle
ik ^fhgl kh ig/`fileU le^lcijddZ a`fig[ fhkjkihg _hVl_lgke\O
Nbl PI< ie ^jfkic`djfdZ jk fieJ je ik ^flVlgke ^heklfihf
aie^djcl_lgk h] kbl aiekjd ]l_`f hg kbl ^fh>i_jd kiXij hf
jgklfihf kiXijd kfjgedjkihg\ ?hYlVlfU a`fig[ ekfhg[ fhkjkihg
_hVl_lgke Yikbig kbl Jgll /higkU kbl PI< cjg kljf\RMG Nbl
PI< cjg jdeh kljf Yblg ]hfcl ie l>lfkla jgklfihfdZ j[jigek
kbl ]l_`f Yikb kbl Jgll ig j el_iM]dl>la ^heikihgU Yblg
bZ^lfl>klgeihg bje hcc`fflaU hf Yblg kbl ]l_`f jga kiXij
kYiek ig h^^heikl aiflckihge\WUQUO
LZ_^kh_jkic igekjXidikZ h] kbl Jgll kh[lkblf Yikb j ^fhVlg
PI< kljf ie jg igaicjkihg ]hf PI< flchgekf`ckihg\QUWS Fi]]lflgk
kfljk_lgk h^kihge igcd`al ghgMh^lfjkiVl igklfVlgkihgeU X`k
kbl ^fl]lffla _lkbha h] lge`fig[ ]`k`fl Jgll ekjXidikZ ie
PI< flchgekf`ckihg hf fl^djcl_lgk\TUHUWSUWW P ch__hg eh`fcl
h] [fj]ke `ela ]hf PI< flchgekf`ckihg ie kbl XhglM^jklddjf
klgahgMXhgl K6N6 [fj]kU ]ifek alecfiXla XZ Ejd_lf ig WGQD\WT
Nbie [fj]k ie bjfVlekla ]fh_ kbl _iaadl kbifa h] kbl ^jklddjf
di[j_lgk KE< ig kbl dhg[ j>ie\HUWQMWH Nbie klcbgi.`l Yje
igikijddZ l>^djigla XZ =hgle ig kbl WGSe\WDUWG Nbl X`gadle h]
kbl PI< bjVl jdeh Xllg kbl e`X/lck h] _jgZ fleljfcb jfkicdle
jga jfl jg i_^hfkjgk ch_^hglgk kbjk ebh`da Xl chgeialfla
a`fig[ PI< flchgekf`ckihg\RUHUGUTSMTT
L`cclee]`d [fj]k flchgekf`ckihg fl.`ifle JghYdla[l h] kbl
_hf^bhdh[icjd cbjfjcklfiekice h] kbl E< jga kbl PI<U je Yldd
je h] kbl fldjkihgebi^ XlkYllg kblel kYh di[j_lgke\
-ghYdla[l h] kbl dlg[kb jga Yiakb h] kbl igkfjMjfkic`djf
PI< _jZ ^djZ jg i_^hfkjgk fhdl ig kbl ^fl^jfjkihg h] kbl
[fj]k\R Pg igchfflck [fj]k cjg dlja kh Jgll igekjXidikZU fla`cla
fjg[l h] _hkihgU ]jid`fl h] i_^djgk ]i>jkihgU hf lVlg
heklhjfkbfikie ig kbl Jgll /higk\TUDUWSUWQ Nbl jXidikZ kh alklf_igl
kbl h^ki_jd dlg[kb h] kbl [fj]k di[j_lgk fl.`ifla ]hf
fl^djcl_lgk h] kbl PI< ig jaVjgcl ch`da ]jcidikjkl _hfl
l]]icilgk ^flMh^lfjkiVl ^djggig[\
Flklf_igig[ kbl dlg[kb jga Yiakb h] kbl PI< jga kbl
dlg[kb h] kbl E< Yje kbie ek`aZ*e ]ifek ji_\ Nbl elchga Yje
kh lekjXdieb Yblkblf ik Yje ^heeiXdl kh jcc`fjkldZ ^flaick kbl
PI< dlg[kb Yblg kbl _j>i_`_ ]l_hfjd l^ichgaZdjf Yiakb
K87I5 h] kbl aiekjd ]l_`fU bli[bk h] kbl igaiVia`jdU E<
dlg[kb jga PI< Yiakb Ylfl JghYg\ Nbie ^flaickihg ch`da
^heeiXdZ jddhY kbl ^flMh^lfjkiVl leki_jkihg h] kbl dlg[kb h]
kbl PI< jga [iVl jg igaicjkihg h] kbl [fj]k dlg[kb fl.`ifla
kh flekhfl kbl ghf_jd jgjkh_Z h] kbl f`^k`fla PI<\

LP 3fkbh^jlaic =h`fgjd L`__lf TSW ( 4hd WR ) ;h O

Nbl jVlfj[l bli[bk h] kbl ej_^dl Yje W\G _ Kfjg[l
W\RW1W\DH _ \ 3gdZ fi[bk Jglle Ylfl `ela kh lge`fl
`gi]hf_ikZ h] kbl fle`dke\ Nbl Jglle h] TR cjajVlfe Ylfl
l>cd`ala Kkblfl]hfl  igcd`ala Xlcj`el h] ^flVih`e Jgll
e`f[lfZU kbl ^flelgcl h] Jgll ^jkbhdh[ZU hf aj_j[l kh kbl
fldlVjgk di[j_lgke\
Nbl cjajVlfe Ylfl hXkjigla ]fh_ kbl Fl^jfk_lgk h]
Pgjkh_Z jk kbl 0giVlfeikZ h] Eflkhfij jga kbl 0giVlfeikZ h]
<i_^h^hU Cla`gej cj_^`e\ 7kbicjd cdljfjgcl K7kbice
fl]lflgcl g`_Xlf WRWTSWQ Yje hXkjigla ]fh_ kbl
:leljfcb 7kbice Ih__ikkllU 8jc`dkZ h] ?ljdkb LcilgcleU
0giVlfeikZ h] Eflkhfij\ Pdd cjajVlfic _jklfijd `ela ig kbie
ek`aZ Yje bjgadla ig jcchfajgcl Yikb kbl fl.`ifl_lgke h]
kbl Lh`kb P]ficjg ;jkihgjd ?ljdkb PckU Pck Wh] TSSQ\ 8fh_
kbl fleljfcbla diklfjk`flWQ ik bja Xllg chgcd`ala kbjk el>U j[l
jga Yli[bk ai]]lflgcle bja gh ig]d`lgcl hg kbl dlg[kb h] kbl
PI<U jgaU je kblel al_h[fj^bic ]ljk`fle Ylfl ghk
chgeialfla kh j]]lck kbl ek`aZ h`kch_leU kblZ Ylfl ghk
fleljfcbla ]`fkblf\
Nbl cjajVlfe Ylfl ^djcla ig j e`^igl ^heikihg Yikb kbl
fi[bk dl[ fjiela jga kbl Jgll ekjXidiela jk GS ]dl>ihg\ Nbl E<
Yje l>^hela XZ fl]dlckig[ kbl eJig jga hVlfdZig[ eh]k kiee`l\
Nbl dlg[kb h] kbl E< Yje _lje`fla jk ike _ia^higk ]fh_ kbl
_hek ig]lfihf je^lck h] kbl ^jklddj K kh kbl e`^lfihf je^lck
h] kbl kiXijd k`XlfheikZ K K%716<>?  \WUTQ Nbie _lje`fl_lgk
fl^flelgkla kbl _j>i_`_ jVjidjXdl dlg[kb h] kbl klgaigh`e
^hfkihg h] kbl E< [fj]k ]hf PI< flchgekf`ckihg\
P]klf kbl E< dlg[kb Yje _lje`flaU kbl PI< Yje flVljdla
XZ kfjgelckig[ kbl jkkjcb_lgk h] kbl .`jaficl^e ]l_hfie
_`ecdl kh kbl ^jklddj\ Nbl ^jklddj jga E< Ylfl fl]dlckla
ig]lfihfdZ K%716<>? \
Bg eik` _lje`fl_lgke Kdlg[kb jga Yiakb h] kbl PI< Ylfl
kjJlg\ Nbl Yiakb Yje _lje`fla jk kbl clgkfl h] kbl di[j_lgk
K%716<>?= \ Nbl _lje`fl_lgk h] kbl PI< dlg[kb K%716<>?+
Yje ^lf]hf_la XdigadZ XZ l>^dhfig[ kbl ^fh>i_jd

9KLMFJKEGNKHBN3MLCIBG
;iglkZMhgl ]hf_jdigM]i>la ja`dk cjajVlfe Yikb j _ljg j[l
h] S\O Zljfe Kfjg[l TW1G Zljfe Ylfl ek`aila\ Nbl _j/hfikZ
h] kbl ej_^dl Yje _jdl KHW\O@ jga Ybikl KS\O@ \

,E6=AGH(+HGF@=AG:GBDHC7HD8GH<FDG??FAH?E6F:GBDH/-1H?GB6D8H7AC:HD8G
EB7GAECAHF@<G>DHC7HD8GH<FDG??FH/1HDCHD8GH@=<GAECAHF@<G>DHC7HD8GHDE9EF?
D=9GAC@ED*H/1
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LP 3fkbh^jlaic =h`fgjd L`__lf TSW ( 4hd WR ) ;h O

,E6=AGH +HG7?G>DG;H<FDG??FAH?E6F:GBDH/-1HDCHG#<C@GHD8GHBGGHCEBD
FB;HFBDGAECAH>A=>EFDGH?E6F:GBDH/3.1

jkkjcb_lgk eikl Yikb j ^fhXl `gkid fleiekjgcl ]fh_ kbl
]l_hfjd jkkjcb_lgk eikl di_ikla ]`fkblf ^fh[flee\ Nbl dlg[kb
h] kbl ^fhXl XlkYllg kbl ]l_hfjd jkkjcb_lgk eikl jga kbl
VieiXdl kiXijd jkkjcb_lgk eikl h] kbl PI< Yje `ela kh alfiVl
kbl dlg[kb h] kbl PI<\ Pdd _lje`fl_lgke Ylfl kjJlg Yikb j
_lcbjgicjdMaijd cjddi^lf Kjcc`fjcZ S\SW __ \
Bg hfalf kh alklf_igl i] kbl PI< dlg[kb ch`da Xl jcc`fjkldZ
^flaickla XZ _lje`fl_lgke hg elVlfjd igal^lgalgk
VjfijXdleU ]h`f ^hklgkijd ^flaickhfe Ylfl eldlckla\ P ^heeiXdl
chffldjkihg Yje igVleki[jkla XlkYllg kbl PI< dlg[kb
Kal^lgalgk VjfijXdl jga kbl bli[bk h] kbl igaiVia`jdU
_j>i_`_ 87I5 h] kbl aiekjd ]l_`fU E< dlg[kb jga PI<
Yiakb Kigal^lgalgk VjfijXdle \ Nbl bli[bk h] kbl cjajVlfe
Yje jVjidjXdl ]fh_ kbl cjajVlf flchfae\
Nbl eh]k kiee`l jk kbl _hek _laijd jga _hek djklfjd ^higke
h] kbl ]l_hfjd l^ichgaZdle Yje fl_hVla\ Nbl aiekjgcl
XlkYllg kbl _hek _laijd jga _hek djklfjd ^higke h] kbl
]l_hfjd l^ichgaZdle Yje _lje`fla K%716<>? \ Ejklddjf
di[j_lgk dlg[kb jga PI< Yiakb Ylfl alklf_igla je ^jfk h]
kbl ]ifek ji_ h] kbie ek`aZ\

ALKLJGLJDKENKHKE#GJG
8ifekU Xh> ^dhke Ylfl `ela kh alklf_igl i] kbl ajkj chddlckla
]hf ljcb VjfijXdl Ylfl eZ__lkficjddZ aiekfiX`kla\ Li_^dl
alecfi^kiVl ekjkiekice Ylfl chga`ckla hg jdd VjfijXdle K_ljgU
ekjgajfa alVijkihg %LF$U _igi_`_ jga _j>i_`_ Vjd`le \
Lkjkiekicjd jgjdZele Ylfl ^lf]hf_la `eig[ kbl Eljfehg*e
chffldjkihg chl]]icilgk klek kh cjdc`djkl jeehcijkihge XlkYllg
kbl al^lgalgk VjfijXdl jga ljcb h] kbl ]h`f igal^lgalgk
VjfijXdle\ 8igjddZU j digljf fl[fleeihg _hald Yje alVldh^la
`eig[ LPL G\Q ]hf 5igahYe KIh^Zfi[bk Kc TSSTMTSWS XZ LPL
Bgekik`kl Bgc\U IjfZU ;IU 0LP Yikb PI< dlg[kb je kbl
al^lgalgk VjfijXdl\ ?li[bkU 87I5U E< dlg[kb jga PI<
Yiakb Ylfl kbl ^hklgkijd igal^lgalgk ^flaickhfe\

j

X
,E6=AG@HFHFB;H9+H3BDGAECAH)EG0HC7HG#<C@G;HBGGHCEBDH0ED8HFBDGAECA
>A=>EFDGH?E6F:GBDH/3.1H:GF@=AG:GBD@

,E6=AGH+HGF@=AG:GBDHC7H:F#E:=:H7G:CAF?HG<E>CB;*?FA
0E;D8H/,.1
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Results
All data were symmetrically distributed. The descriptive
analysis results are shown in Table I. The Pearson’s correlation coefficient results can be seen in Table II. The
Pearson’s correlation coefficient r-value was determined
to suggest which of the four independent variables
demonstrated a significant positive or negative linear
relationship with the dependent variable, ACL length.
(Table II). If the p-value of the Pearson’s correlation coefficient test was p<0.05, it was considered as a statistically
significant correlation.
Statistical inference followed after the completion of the
descriptive statistics in order to predict ACL length. By
means of backward elimination using a multiple
regression model, it was observed that both height and
FECW had a statistically significant correlation to ACL
length. However, FECW was a more reliable predictor for
estimating ACL length than height (r=0.36 against r=0.31,
respectively). On the basis of this estimation, no additional
variables were used to compile an equation for preoperative ligament length estimation.
A linear regression formula was developed for
predicting ACL length and, therefore, optimum final graft
length to re-establish the intra-articular length of the torn
ACL. The following equation (Equation 1) can be used to
predict ACL length by measuring the maximum FECW:
ACL length = 0.25 (FECW) + 11.18
where ACL=anterior cruciate ligament;
FECW=femoral epicondylar width

(1)

table i: Simple descriptive statistics of the patellar
ligament (PL) and anterior cruciate ligament (ACL)
length and the ACL width measurements
Variables
PL length
(mm)

ACL length
(mm)

ACL width
(mm)

Mean

45.66

32.44

8.23

SD

5.71

4.06

1.96

Minimum

31.56

22.90

5.10

Maximum

59.17

45.10

13.74

ACL=anterior cruciate ligament; PL=patellar ligament; SD=standard deviation

table ii: Correlation matrix to indicate associations
between the dependent (ACL length) and independent
variables
Independent
variables

ACL length
p-value

r-value

Height

.01a

0.31

PL length

0.92

0.01

FECW

0.00a

0.36

ACL width

0.26

0.14

Statistically significant correlation
ACL=anterior cruciate ligament; FECW= femoral epicondylar width; PL=patellar
ligament

a

Discussion
The mismatch of grafts can be minimised by more accurate
prediction of ACL intra-articular length and the required
graft length for ACL reconstruction. The first aim of this
study was to determine the morphology of the ACL and
PL. This study has shown that the mean intra-articular
ACL length of this sample was 32.4 mm, with a range
between 22.9 and 45.1 mm. The literature has shown
different results for the mean length of the ACL, namely:
20 mm,24 31 mm,25 32 mm,5,7,9 38 mm,8 and 39 mm.26 The
ACL length has exhibited some variability, with reported
ranges of 20–25 mm,13 22–41 mm,9 22–44 mm,7 25–35 mm,25
and 37–41 mm.26 The mean width of the ACL calculated in
the current study was 8.2 mm, ranging from 5.1–13.7 mm.
This measurement differs slightly from the range of 7–12
mm as determined by Bicer et al.,7 Zantop et al.5 and
Odensten and Gillquist.25 Previous authors found the ACL
to have a mean width of 10 mm25 and 11 mm.8
The PL mean length of this sample was 45.7 mm, ranging
between 31.6 mm and 59.2 mm. These measurements were
similar to results from previous studies: Brown et al.13
recorded a range of 45–50 mm and Denti et al.24 a mean
length of 45.5 mm. On average, the PL is 14 mm longer
than the ACL in this study and is therefore sufficient
in length to allow effective fixation of the graft.

Variation in PL length could explain the occurrence of
graft mismatch found with ACL reconstructive surgery.
Lastly, the slight differences between both the ACL and PL
measurements from this sample and other reported
measurements could be attributed to the respective
population differences of the samples studies. The
comparisons were made between the current sample
(South African), an Italian sample24 and a North American
sample.13 The measuring technique used could also
account for the dissimilarities found among the studies
referred to by Brown et al.13 and Denti et al.24
ACL length and PL length demonstrated no significant
statistical correlation (p=0.92), as was the case between
ACL length and ACL width (p=0.26). The significant correlation between ACL length and height (p=0.01) was not
unexpected. Brown et al.13 in 2007 found a strong correlation on a large magnetic resonance imaging (MRI) study
sample consisting of 414 knees, and concluded that patient
height can predict the required length of the BTB graft
used for ACL reconstruction. In contrast, Denti and coworkers,24 using 50 reconstructed and nine cadaver knees,
were unable to confirm this relationship between ACL
length and patient height. ACL length and FECW revealed
a significant correlation of p<0.01 in this study.
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It was also statistically determined that FECW could
account for the other three independent variables in
predicting ACL length as FECW had a strong correlation
with all other variables. Femoral epicondylar width was
found to be the most reliable predictor of ACL length
(r=0.36) as opposed to height, which had an r-value=0.31. A
significant model was developed for the estimation of ACL
length when FECW is known. The R2-value of 0.13
indicated that 13% of variation found in ACL length
(among the cadavers) could be accounted for by Equation
1. Therefore, measuring the FECW of the patient might
allow for pre-operative estimation of the length of the ACL
by using the previously mentioned linear regression
formula. These values could then be utilised to predict the
required graft length to replace the torn or ruptured ACL.
Maximum FECW was used in the current study to
correlate with ACL length. Patient height is often unknown
and FECW is a practical measurement, as it is commonly
available on X-ray and MRI.13,24 In this sample, FECW has
also proven to be a slightly more reliable predictor than
height for ACL length estimation. When comparing ACL
length and FECW, a definite positive correlation between
the measurements (p<0.05) was noticed. However, the low
R2-value of the linear regression indicates that in the South
African cadaver sample examined in the current study, the
FECW cannot be the sole predictor of ACL length. Preoperative mismatch of the graft length could occur if the
FECW is measured without the incorporation of additional
imaging modalities. Intra-operative measurements may
also assist to determine ACL length and therefore the
required graft length.
The weak positive correlation observed for predicting
ACL length using the maximum FECW could be explained
by remnants of soft tissue covering the epicondyles after
dissection, which may have led to inaccurate measurement
of the maximum FECW. Dissection of the ACL was also
problematic because the ligament coursed diagonally
within the knee joint. The measurement was therefore
taken blindly, which could have resulted in inaccurate
measurements of the true ACL length.
Utilising imaging modalities could allow clinicians a
greater degree of accuracy in estimating ACL length from
measuring the FECW of the patient. Future studies could
therefore be designed to investigate whether the correlation between the ACL length and the FECW could be
improved when measured on MRIs. These findings should
be verified in the clinical setting.

more reliably than the height of the patient can. Using
FECW as a possible predictor provides an additional
method for estimating the pre-operative length of the graft
required for ACL reconstruction and minimising the
chance of graft mismatch.

Conclusion

3.

The anatomy of the ACL and PL of this South African
cadaver sample compared favourably with results reported
in previous studies conducted on other population groups.
Similar to some of these studies, a correlation was found
between the intra-articular ACL length and the height of
the cadaver. It was also found that the maximum FECW of
a patient can predict the length of the intra-articular ACL

4.

Acknowledgements
The financial assistance of the Research Development
Programme (RDP) toward this research is hereby
acknowledged. Opinions expressed and conclusions
arrived at are those of the authors and are not necessarily
attributed to the RDP. Mrs Joyce C Jordaan is greatly
thanked for her assistance with the conduction of statistical analyses. Barbara English of the research office of the
University of Pretoria’s Faculty of Health Sciences is
thanked for her language editing. Medical editor, Ms
Theanette Mulder, of the Support School of Medicine of
the University of Free State is deeply thanked. Finally, the
authors kindly thank all the body donors without whom
this research would not have been possible.

Compliance with ethics guidelines
•

•

•

Conflict of interest
The enclosed manuscript has been read and approved
by all authors. The authors, Mrs Van Zyl and Drs Van
Schoor, Du Toit and Louw, have no conflict of interest
to declare.
Benefits
No benefits of any form have been received from a
commercial party related directly or indirectly to the
subject of this article.
Ethics statement
Ethical clearance (Ethics reference number 151/2013)
was obtained from the Research Ethics Committee,
Faculty of Health Sciences, University of Pretoria. All
cadaveric material used in this study was handled in
accordance with the requirements of the South African
National Health Act, Act 61of 2003.

References
1.
2.

5.
6.

Boden BP, Griffin LY, Garrett WE Jr. Etiology and prevention
of noncontact ACL injury. Phys Sportsmed 2000;28(4):53–60.
Wipfler B, Donner S, Zechmann CM, Springer J, Siebold R,
Paessler HH. Anterior cruciate ligament reconstruction using
patellar tendon versus hamstring tendon: a prospective
comparative study with 9-year follow-up. Arthroscopy
2011;27(5):653–65.
Yu B, Garrett WE. Mechanisms of non-contact ACL injuries. Br
J Sports Med 2007 Aug;41:Suppl 1:i47–i51.
Moore KL, Dalley AF, Agur AMR. Clinically oriented anatomy.
6th ed. Philadelphia: Lippincott Williams & Wilkins; 2009. p.
639–63.
Zantop T, Petersen W, Fu FH. Anatomy of the anterior cruciate
ligament. Oper Tech Orthop 2005;15(1):20–8.
Amis AA, Bull AMJ, Lie DTT. Biomechanics of rotational
instability and anatomic anterior cruciate ligament reconstruction. Oper Tech Orthop 2005;15(1):29–35.

SAOJ Summer 2016.qxp_Orthopaedics Vol3 No4 2016/10/25 13:08 Page 52

Page 52

7.

8.

9.

10.

11.

12.
13.

14.

15.

16.

17.

Bicer EK, Lustig S, Servien E, Selmi TA, Neyret P. Current
knowledge in the anatomy of the human anterior cruciate
ligament. Knee Surg Sports Traumatol Arthrosc 2010;18(8):1075–
84.
Markatos K, Kaseta MK, Lallos SN, Korres DS, Efstathopoulos
N. The anatomy of the ACL and its importance in ACL reconstruction. Eur J Orthop Surg Traumatol 2013;23(7):747–52.
Petersen W, Zantop T. Anatomy of the anterior cruciate
ligament with regard to its two bundles. Clin Orthop Relat Res
2007 Jan;454:35–47.
McCulloch PC, Lattermann C, Boland AL, Bach BR Jr. An
illustrated history of anterior cruciate ligament surgery. J Knee
Surg 2007;20(2):95–104.
Miller MD. Knee. In: DeLee JC, Drez D Jr, Miller MD, editors.
DeLee & Drez’s Orthopaedic Sports Medicine. 3rd ed.
Philadelphia: Elsevier Saunder; 2010. p. 1579–1609.
Palmer I. On the injuries to the ligaments of the knee joint. A
clinical study. Acta Chir Scand 1938;Suppl 53:1–28.
Brown JA, Brophy RH, Franco J, Marquand A, Solomon TC,
Wantanabe D, Mandelbaum BR. Avoiding allograft length
mismatch during anterior cruciate ligament reconstruction:
patient height as an indicator of appropriate graft length. Am
J Sports Med 2007;35(6):986–89.
Cheung SC, Allen CR, Gallo RA, Ma CB, Feeley BT. Patients’
attitudes and factors in their selection of grafts for anterior
cruciate ligament reconstruction. Knee 2012;19(1):49–54.
Gerhard P, Bolt R, Dück K, Mayer R, Friederich NF,
Hirschmann MT. Long-term results of arthroscopically
assisted anatomical single-bundle anterior cruciate ligament
reconstruction using patellar tendon autograft: are there any
predictors for the development of osteoarthritis? Knee Surg
Sports Traumatol Arthrosc 2013;21(4):957–64.
Miller MD. Knee and lower leg. In: Miller MD, Chhabra AB,
Hurwitz S, Mihalko WM, Shen FH, editors. Orthopaedic
surgical approaches. Philadelphia: Elsevier Saunders; 2008. p.
423–90.
Schmidt-Wiethoff R, Dargel J, Gerstner M, Schneider T,
Koebke J. Bone plug length and loading angle determine the
primary stability of patellar tendon-bone grafts in press-fit
ACL reconstruction. Knee Surg Sports Traumatol Arthrosc
2006;14(2):108–11.

SA Orthopaedic Journal Summer 2016 | Vol 15 • No 4

18. Jones KG. Reconstruction of the anterior cruciate ligament. A
technique using the central one-third of the patellar ligament.
J Bone Joint Surg Am 1963;45:925–32.
19. Jones KG. Reconstruction of the anterior cruciate ligament
using the central one-third of the patellar ligament. A followup report. J Bone Joint Surg Am 1970;52(7):1302–1308.
20. Amis AA, Dawkins GP. Functional anatomy of the anterior
cruciate ligament. Fibre bundle actions related to ligament
replacements and injuries. J Bone Joint Surg Br 1991;73(2):260–
67.
21. Beasley LS, Weiland DE, Vidal AF, Chhabra A, Herzka AS,
Feng MT, West RV. Anterior cruciate ligament reconstruction:
a literature review of the anatomy, biomechanics, surgical
considerations, and clinical outcomes. Oper Tech Orthop
2005;15(1):5–19.
22. Tantisricharoenkul G, Linde-Rosen M, Araujo P, Zhou J,
Smolinski P, Fu FH. Anterior cruciate ligament: an anatomical
exploration in humans and in a selection of animal species.
Knee Surg Sports Traumatol Arthrosc 2014;22(5):961–71.
23. Miles J, Carrington R. Soft tissue surgery of the knee. In:
Briggs T, Miles J, Aston W, editors. Operative Orthopaedics: the
Stanmore Guide. London: Hodder Arnold; 2010. p. 200–17.
24. Denti M, Bigoni M, Randelli P, Monteleone M, Cevenini A,
Ghezzi A, Schiavone Panni A, Trevisan C. Graft-tunnel
mismatch in endoscopic anterior cruciate ligament reconstruction. Intraoperative and cadaver measurement of the
intra-articular graft length and the length of the patellar
tendon. Knee Surg Sports Traumatol Arthrosc 1998;6(3):165–68.
25. Odensten M, Gillquist J. Functional anatomy of the anterior
cruciate ligament and a rationale for reconstruction. J Bone
Joint Surg Am 1985;67(2):257–62.
26. Kennedy JC, Weinberg HW, Wilson AS. The anatomy and
function of the anterior cruciate ligament. As determined by
clinical and morphological studies. J Bone Joint Surg Am
1974;56(2):223–35.

This article is also available online on the SAOA website
(www.saoa.org.za) and the SciELO website (www.scielo.org.za).
Follow the directions on the Contents page of this journal to
access it.

• SAOJ

