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Morphologic Characteristics of
Meniscofemoral Ligaments

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: The aim of this study was to des cri be the pre sen ce, lengths, widths, at tach ment
si tes, co ur se of the fi bers, his to lo gi cal pro per ti es and the sizes of the at tach ment si tes of the me nis co fe -
mo ral li ga ments to the la te ral me nis cus. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: Forty fresh fro zen kne es ob ta i ned from
22 hu man ca da vers we re exa mi ned. The kne e was dis sec ted by pos te ri or ap pro ach and the an te ri or and
pos te ri or me nis co fe mo ral and pos te ri or cru ci a te li ga ments we re me a su red af ter exposing them. The sec-
ti ons of li ga ments we re sta i ned with the Ma son tric hro me stain and un der light mic ros co pe. RRee  ssuullttss:: At
le ast one of the me nis co fe mo ral li ga ments was pre sent in 37 (92.5%) ca ses. Twenty (50%) we re an te ri -
or me nis co fe mo ral li ga ments and 24 (60%) were pos te ri or. In seven ca ses (17.5%) both an te ri or and pos-
te ri or me nis co fe mo ral li ga ments we re pre sent. The ob li qu e fi bers of the pos te ri or cru ci a te li ga ment we re
ob ser ved in 11 (27.5%) ca ses. A se pa ra ting mem bra ne bet we en the me nis co fe mo ral li ga ments and the
pos te ri or cru ci a te li ga ment was ob ser ved. The me an lengths of the pos te ri or and an te ri or me nis co fe -
mo ral li ga ments we re 23.82 ± 1.51 mm and 21.55 ± 0.97 mm, res pec ti vely. The me an widths of the an-
te ri or and pos te ri or me nis co fe mo ral li ga ments we re 3.43 ± 0.57 mm and 4.09 ± 0.77 mm, res pec ti vely.
The me an lengths of the at tach ment si tes of pos te ri or and an te ri or me nis co fe mo ral li ga ments to la te ral
me nis cus we re 11.30 ± 1.85 mm and 6.19 ± 1.23 mm res pec ti vely and the me an widths we re 3.39 ± 0.92
mm and 4.88 ± 0.96 mm, res pec ti vely. CCoonncc  lluu  ssii  oonn:: De ta ils con cer ning the di men si ons and his to lo gi cal
pro per ti es of the me nis co fe mo ral li ga ments, the ir re la ti on to the pos te ri or cru ci a te li ga ment and la te ral
me nis cus will con tri bu te to a cle ar un ders tan ding of the bi o mec ha nics of the kne e as well as the ra di o -
lo gic di ag no sis and the tre at ment of kne e prob lems.

KKeeyy  WWoorrddss::  Knee joint; menisci, tibial; posterior cruciate ligament

ÖÖZZEETT  AAmmaaçç:: Bu ça lış ma da, an te ri or ve pos te ri or me nis ko fe mo ral li ga ment le rin gö rül me sık lı ğı, uzun-
lu ğu, ge niş li ği, ya pış ma yer le ri, lif le ri nin yö nü, his to lo jik özel lik le ri ve la te ral me nis küs te ki ya pış ma yer-
le ri nin bo yut la rı nın in ce len me si amaç lan dı. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Ta ze don du rul muş 22 adet in san
ka dav ra sın dan el de edi len kırk adet diz in ce len di. Diz ler pos te ri or yak la şım la dis se ke edil di ve gö rü nür
ha le ge ti ri len an te ri or ve pos te ri or me nis ko fe mo ral li ga ment ler ile pos te ri or çap raz bağ la rın öl çüm le -
ri ya pıl dı. Ek ola rak, li ga ment ler den alı nan ke sit ler, Ma son tric hro me ile bo ya nıp ışık mik ros ko bu al -
tın da de ğer len di ril di. BBuull  gguu  llaarr:: Kırk ol gu dan 37’sin de (%92.5) en az bir ta ne me nis ko fe mo ral li ga ment
var dı. Bun la rın, 20’si (%50) an te ri or ve 24’ü (%60) pos te ri or me nis ko fe mo ral li ga ment ti. Ye di (%17.5)
ol gu da hem an te ri or hem de pos te ri or me nis ko fe mo ral li ga ment gö rül dü. Ar ka çap raz ba ğın ob lik lif-
le ri 11 (%27.5) ol gu da göz len di. Me nis ko fe mo ral li ga ment ler ile ar ka çap raz bağ ara sın da ayı rı cı bir
mem bran ol du ğu tes pit edil di. Pos te ri or ve an te ri or me nis ko fe mo ral li ga ment le rin or ta la ma uzun luk -
la rı sı ra sıy la 23.82 ± 1.51 mm ve 21.55 ± 0.97 mm ola rak bu lun du. Pos te ri or ve an te ri or me nis ko fe mo -
ral li ga ment le rin or ta la ma ge niş lik le ri ise sı ra sıy la 3.43 ± 0.57 mm ve 4.09 ± 0.77 mm öl çül dü. Pos te ri or
ve an te ri or me nis ko fe mo ral li ga ment le rin la te ral me nis kü se ya pış ma yer le ri nin or ta la ma uzun luk la rı
sı ra sıy la 11.30 ± 1.85 mm ile 6.19 ± 1.23 mm, ge niş lik le ri ise 3.39 ± 0.92 mm ile 4.88 ± 0.96 mm ola rak
bu lun du. SSoo  nnuuçç:: Me nis ko fe mo ral li ga ment le rin bo yut la rı nın ve his to lo jik özel lik le ri nin de tay la rı, ar -
ka çap raz bağ ve dış me nis küs le olan iliş ki si, diz ek le mi nin bi yo me ka ni ği nin da ha iyi an la şıl ma sı na,
hem de diz ile il gi li so run la rın rad yo lo jik ta nı sı ve te da vi si ne kat kı sağ la ya cak tır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Diz eklemi; tibial menisküsler; ligamentum cruciatum posterius
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he an te ri or and pos te ri or me nis co fe mo ral li -
ga ments (aMFL and pMFL) in relation with
the la te ral me nis cus. They con nect the la te -

ral me nis cus to the la te ral wall of the me di al cond -
yle of the fe mur. The pMFL (of Wris berg) ex tends
pos te ri orly to the pos te ri or cru ci a te li ga ment (PCL)
whe re as aMFL (of Humphry) ex tends an te ri orly to
the PCL. The aMFL at tac hes to the fe mur, dis tal to
the PCL, whi le the pMFL at tac hes pro xi mal to the
PCL. They both at tach dis tally to the pos te ri or
horn of the la te ral me nis cus (LM).1 The func ti on of
the MFLs has be en re la ted to the sta bi lity and con-
gru ency of pos te ri or horn of the LM.2

Cli ni cal prob lems ca u sed by the MFL ha ve re-
sul ted in ex ten si ve stu di es of this li ga ment.3-7 MFLs
can be ob ser ved in the ma jo rity of kne es on mag-
netic resonance imaging (MRI).4 The MFL can be
mis di ag no sed as an in tra ar ti cu lar lo o se body on
MRI.8 The MFLs com monly ca u se a pse u do te ar of
the pos te ri or horn of the LM on MR ima ges.9 A
better un ders tan ding of the MFLs may have an ef-
fect on cli ni cal ap pro aches to cer ta in kne e di sor -
ders li ke la te ral me nis co tomy, PCL re cons truc ti on
and me nis cal trans plan ta ti on.3

In this study, we ai med to des cri be the pre sen -
ce, length, width, at tach ment si tes, and the co ur se
of fi bers of the MFL and the re la ti on of the MFL to
the ob li qu e fi bers of the PCL, as well as the his to -
lo gi cal pro per ti es of the at tach ment si te of the
MLFs to the LM. 

MA TE RI AL AND MET HODS
Forty fresh fro zen kne es from 22 hu man ca da vers
(three fe ma les and 19 ma le) we re exa mi ned. Ap-
pro val of the use of hu man ma te ri al was in ac cor -
dan ce with the Laws of the Re pub lic of Tur key.
The ca da vers we re ob ta i ned from the Is tan bul Co -
un cil of Fo ren sic Me di ci ne ac cor ding to Tur kish le -
gis la ti on. The me an age was 47 ye ars (ran ge 25 to
65 ye ars). Fo ur kne es we re exc lu ded from the study
du e to a pre vi o us kne e ope ra ti on, am pu ta ti on or
kne e in jury.

ANA TO MI CAL DIS SEC TI ONS

The dis sec ti ons we re ma de by a pos te ri or ap pro ach.
The kne e was ex ten ded and a ver ti cal in ci si on was

ma de at the mid po int of the kne e. The se mi ten di -
no sus, se mi mem bra no sus, bi ceps fe mo ris, gas troc -
ne mi us and so le us musc les we re dis sec ted to ex po se
the kne e jo int. The pop li te al ar tery and ve in we re
li ga ted and cut pro xi mal and dis tal to the kne e jo -
int to pre vent any ble e ding in to the are a of the dis-
sec ti on. An in ci si on was ma de from the pos te ri or
fe mo ral cond yles to the ti bi al cond yles along the
mid li ne. The jo int cap su le was dis sec ted as a U-sha -
ped flap. The pre sen ce of a pMFL was de ter mi ned.
Then the PCL was ex po sed and ins pec ted ca re fully,
and the aMFL was ins pec ted, if pre sent. The me a -
su re ments we re ma de with a di gi tal com pass. 

ME A SU RE MENTS 

The dis tan ce bet we en the po ints whe re the pMFL
at tac hes the cond yle of the fe mur and LM was ac-
cep ted as the length of pMFL (Fi gu re 1). The width
and the length of the pMFL and the at tach ment si -
te of pMFL to the LM we re me a su red. The width of
the pMFL was me a su red at the mid li ne of in ter -
cond ylar are a. The width of the at tach ment si te of
MFL to the LM was me a su red at the ini ti al at tach -
ment si te of the MFL to the me nis cus. The dis tan -

FIGURE 1: The points where the measurements were performed. The same
criteria were used for the measurements of aMFL.
A-C: The length of the ligament 
B-C: The length of the attachment of meniscofemoral ligament to lateral
meniscus
*: The midpoint where the width of the ligament was measured.
B (the initial attachment site of the MFL to the LM) is the point where the width
of the attachment site of MFL was measured. 
LM= lateral meniscus, MM= medial meniscus, PCL= posterior cruciate ligament, pMFL=

posterior meniscofemoral ligament.
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ce bet we en the pMFL and the PCL was me a su red at
the mid li ne of in ter cond ylar are a.

Af ter the me a su re ments of the pMFL we re
comp le ted, it was dis sec ted. Then the PCL was dis-
sec ted and the aMFL was ex po sed. The me a su re -
ments of the aMFL we re per for med similar to the
me a su re ments of the pMFL. The dis tan ce to PCL
was not me a su red be ca u se PCL was cut to ex po se
aMFL.

HIS TO LO GI CAL PRO CES SING 

The pMFL, PCL and aMFL we re dis sec ted from
the ir at tach ment si tes af ter the me a su re ments we -
re comp le ted. The LM was al so dis sec ted. All li ga -
ments we re sto red in 10% for mal dehy de. They
we re dehy dra ted in al co hol and em bed ded in pa -
raf fin blocks and 7µ-thick sec ti ons we re cut. The -
se sec ti ons we re sta i ned with the Ma son tric hro me
sta in to analyze the his to lo gi cal pro per ti es.

SSPS 15.0 was used for the sta tis ti cal analy sis.
The cor re la ti on bet we en gro ups was analy zed
using the Spe ar man test. The le vel of sig ni fi can ce
was set as p< 0.05. 

RE SULTS
Forty kne es from 22 in di vi du als we re eva lu a ted. In
18 ca ses both kne es and in four ca ses only one si de
we re used in the study. The re was no sta tis ti cally
sig ni fi cant dif fe ren ce bet we en right and left si des
of the kne es by me ans of pre sen ce of MFLs and the
di men si ons of li ga ments.

At le ast one of the MFLs was pre sent in 37
(92.5%) ca ses. The re we re 20 (50%) aMFLs and 24
(60%) pMFLs (Fi gu res 2 and 3). In seven (17.5%)
ca ses both an te ri or and pos te ri or MFLs we re pre s-
ent. The ob li qu e fi bers of the PCL we re ob ser ved in
11 (27.5%) ca ses (Fi gu re 4) (Tab le 1).

The length and width of me nis co fe mo ral li ga -
ments (Tab le 2) and the ir at tach ment si tes to the
LM we re me a su red. The re sults a re pre sen ted in
Tab le 3. 

In 16 of 24 ca ses (66.6%) the pMFL had a di-
rec ti on from the LM to the fe mo ral cond yle by ma -
king a ste ep ang le (Fi gu re 5). In eight (33.3%) ca ses,
the pMFL had a pa ral lel co ur se to the LM and then

ma de a wi de ang le up wards at the mid li ne of the
in ter cony lar are a, and at tac hed to the fe mo ral
cond yle (Fi gu re 6). 

The his to lo gi cal sec ti ons of the li ga ments sho -
wed that the li ga ments we re for med by col la gen fi -
bers, a small amo unt of fat tis su e and lo o se
con nec ti ve tis su e (Fi gu res 7a and 7b). Lo o se con-
nec ti ve tis su e was pre sent aro und the MFLs. This

FIGURE 2: View of aMFL from the posterior aspect of the knee joint. The
PCL was cut and reflected to expose the aMFL. The aMFL attaches to the
condyle of the femur distal to the attachment site of the PCL. 
LM= lateral meniscus, MM= medial meniscus, PCL= posterior cruciate ligament, aMFL=

anterior meniscofemoral ligament.

FIGURE 3: View of the pMFL from the posterior aspect of the knee joint. The
pMFL was deflected. The PCL was located beneath the pMFL. The pMFL at-
taches to the condyle of the femur proximal to the attachment site of the PCL. 
LM= lateral meniscus, MM= medial meniscus, PCL= posterior cruciate ligament, pMFL=

posterior meniscofemoral ligament.
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lo o se con nec ti ve tis su e acts a se pa ra ting mem bra ne
among the MFLs and the me nis ci and PCL. It was
ob ser ved that this mem bra ne pre vents fu si on of the
fi bers of MFLs with LM and PCL.

The at tach ment si tes of the MFLs we re eva lu -
a ted in de ta il. The at tach ment si tes of the pMFLs
we re the su pe ri or ed ge of the LM in 18 ca ses and

Ligament Incidence

At least one MFL 92.5%

Only pMFL 60%

Only aMFL 50%

Both coexisting 17.5%

TABLE 1: Incidence of meniscofemoral ligaments.

aMFL= anterior meniscofemoral ligament

pMFL= posterior meniscofemoral ligament 

Number of Mean length Mean width Mean distance to

occurence (mm ± SD) (mm ± SD) PCL (mm ± SD)

aMFL 20 21.55 ± 0.97 4.09 ± 0.77 -

pMFL 16 23.82 ± 1.51 3.43 ± 0.57 4.19 ± 1.59

TABLE 2: Dimensions (mm ± SD) of 
meniscofemoral ligaments.

aMFL= anterior meniscofemoral ligament

pMFL= posterior meniscofemoral ligament

PCL= posterior cruciate ligament

Mean length (mm ± SD) Mean width (mm ± SD)

aMFL attachment 6.19 ± 1.23 4.88 ± 0.96

pMFL attachment 11.30 ± 1.85 3.39 ± 0.92

TABLE 3: Dimensions (mm ± SD) of 
attachment sites of MFLs to LM. 

aMFL= anterior meniscofemoral ligament

pMFL= posterior meniscofemoral ligament

FIGURE 4: The oblique fibers of posterior cruciate ligament are demonstrated

by the arrow. The distal fibers do not attach to the LM, instead they fuse with

the fibers of the PCL.

LM= lateral meniscus, MM= medial meniscus, PCL= posterior cruciate ligament.

FIGURE 5: The pMFL makes a steep angle from lateral meniscus to the
femoral condyle. 
pMFL= posterior meniscofemoral ligament LM= lateral meniscus, MM= medial meniscus,

PCL= posterior cruciate ligament.

FIGURE 6: The pMFL has a parallel course to the meniscus and then makes
a wide angle at the midline of the interconylar area to attach to the femoral
condyle.
LM= lateral meniscus, MM= medial meniscus, PCL= posterior cruciate ligament, pMFL=

posterior meniscofemoral ligament.
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the in fe ri or ed ge of the LM in two ca ses. In four ca -
ses with do ub le at tach ment are as, one was at tac -
hed to the su pe ri or and the ot her one was at tac hed
to the in fe ri or ed ge of the LM.

In all of 20 ca ses, the aMFL was at tac hed to the
su pe ri or ed ge of the LM in a su pe ri o in fe ri or di rec -
ti on. The at tach ment si te was short. The fi bers of
the li ga ments we re not mi xed with each ot her if
both li ga ments we re pre sent. The aMFL at tac hed
to the pos te ri or horn of the LM and the pMFL was
at tac hed to the su pe ri or ed ge of the pos te ri or horn.

It was ob ser ved that the fi bers of the pMFL
we re not mi xed with the PCL. The me an dis tan ce
bet we en the PCL and the pMFL at the mid li ne of
the in ter cond ylar are a was 4.19 ± 1.59 mm. 

The pMFL had a co ur se clo ser to the PCL and
was at tac hed to the fe mo ral cond yle pro xi mal to
the at tach ment si te of the PCL. The aMFL ge ne -
rally had a co ur se clo se to the PCL and the lo o se
con nec ti ve tis su e aro und the aMFL se pa ra ted the
two struc tu res. The aMFL was at tac hed to the
cond yle of the fe mur dis tal to the at tach ment si te
of the PCL. 

DIS CUS SI ON
In this study, the pre sen ce, length, width, co ur se
and the at tach ment si tes of MFLs ha ve be en stu di -
ed. The di men si ons of the at tach ment si tes of the
MFLs to the LM we re al so me a su red. Furt her, the
li ga ments we re his to lo gi cally as ses sed.

The most im por tant his to lo gic fe a tu re de fi ned
is the lo o se con nec ti ve tis su e aro und the MFLs. Al-
though it is a thin mem bra ne, it is struc tu rally im-
por tant in pre ven ting the fu si on of the fi bers of
MFLs and LM and al so the fi bers of PCL and
pMFL. This se pa ra ting mem bra ne has not be en de-
s cri bed previously in the li te ra tu re. It can be im-
por tant land mark for sur gi cal pro ce du res of the
re gi on.

In the pre sent study, the in ci den ce of at le ast
one MFL was 92.5%. This ra ti o is one of the hig h-
est com pa red to the pre vi o us stu di es. The ear li er
stu di es in di ca ted that the pre sen ce of at le ast one
MFL va ri ed bet we en 71-100%. The in ci den ce of
the aMFL ran ged bet we en 0% and 83% and for the
pMFL it was 35% to 93%. The pre sen ce of both li -
ga ments was 0% to 64%.2,5,7,10-13 The dif fe ren ce in
ra ti os may be du e to the dif fe rent met hods, dif fe -
rent dis sec ti on tech ni qu es, the age of the sub jects
or mi xing of fi bers of pMFL and PCL.2,5,7,12

Dis sec ti on, art hros copy and MRI ha ve be en the
met hods used to as sess the MFLs pre vi o usly.4-6,13

The dis sec ti on tech ni qu e is qu i te im por tant to ex po -
se the struc tu res of the re gi on. The pMFL co uld not
be re cog ni zed by the an te ri or ap pro ach to the kne -
e be ca u se the pMFL is lo ca ted be hind the PCL.5,12

Furt her, in the pos te ri or ap pro ach, the aMFL can be
cut whi le ref lec ting the PCL.2,5,7,12 The re fo re, a ca re-
ful dis sec ti on sho uld be do ne to pre vent any da ma -
ge to the li ga ments.

7a

FIGURE 7a,b: The loose connective tissue around a) the posterior meniscofemoral ligament and b) the anterior meniscofemoral ligament are shown. Arrows in-
dicate the loose connective tissue.  4X magnification
pMFL= posterior meniscofemoral ligament, aMFL= anterior meniscofemoral ligament, LM= lateral meniscus.

7b
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Ad di ti o nally, the ob li qu e fi bers of the PCL can
be mi sin ter pre ted as the pMFL du ring dis sec ti on.14

The dis tal at tach ment site of the ob li qu e fi bers of
the PCL was sa me with the at tach ment si te of the
PCL. Ho we ver, it was ob ser ved that the pMFL at-
tac hed to the LM dis tally in the pre sent study. The -
re fo re, a ca re ful dis sec ti on can help to dis tin gu ish
the ob li qu e fi bers of PCL and pMLF. Gup te et al.
fo und ob li qu e fi bers of the PCL in 19.04% of ca ses
in a ca da ver study whe re as the ob li qu e fi bers of the
PCL we re pre sent in 27.5% of the cases in this
study.5 The dif fe ren ce bet we en two stu di es may be
eit her du e to the dif fe ren ce in the study po pu la ti -
on or du e to a tech ni cal re a son li ke mi sin ter pre ta -
ti on of the ob li qu e fi bers of PCL. 

Poyn ton et al. sta ted that the pMFL fu sed with
the fi bers of the PCL at the fe mo ral at tach ment si -
te, the aMFL al so had a clo se re la ti on with the PCL
and fu sed with its fi bers.7 We ob ser ved that the fi -
bers of the pMFL did not fu se with the PCL du e to
the se pa ra ting mem bra ne in bet we en these two
struc tu res. The me an dis tan ce bet we en the se li ga -
ments at the mid li ne of the in ter cond ylar are a was
4.19 ± 1.59 mm. Af ter the pMFL cros ses the mid li -
ne of the in ter cond ylar are a, it has a course clo ser
to the PCL and at tac hes to the fe mo ral cond yle,
pos te ri or to the pro xi mal end of the PCL at tach -
ment si te. The aMFL has al so a clo se at tach ment si -
te to the PCL. The aMFL at tac hes to the fe mo ral
cond yle, an te ri or to the dis tal end of the PCL at-
tach ment si te. Alt ho ugh the at tach ment si tes and
the se pa ra ting mem bra nes bet we en li ga ments help
one to dif fe ren ti a te the se li ga ments, it may still be

pos sib le to mi sin ter pret the se fi bers with MRI or
with a pos te ro la te ral sur gi cal ap pro ach.

The re sults of this study can not de fi ne any
age-spe ci fic dis tri bu ti on for the pre sen ce of the li -
ga ments. Ho we ver, Gup te et al. sho wed a cor re la -
ti on bet we en age and the pre sen ce of the
li ga ments, and sug ges ted that the li ga ments might
ha ve de ge ne ra ted with age.5 The li mi ted number
of subjects in the pre sent study pre vented to have
mo re de ta i led in for ma ti on on this po int. 

Tab le 4 com pa res the me a su re ments of the li -
ga ments ob ta i ned from dif fe rent stu di es.2,4,7 The
com pa ri son of the re sults sho wed mi nor dif fe ren -
ces, ho we ver, the exact po ints of me a su re ments
we re not sta ted in the ear li er stu di es. It is known
that the li ga ments start from a lar ge are a on the
me nis cus and at tach to a lar ge are a of the fe mo ral
cond yle. The re fo re, the exact po ints cho sen for the
me a su re ments are ne ces sary for com pa ri son of the
re sults. Gup te et al. sta ted that it was dif fi cult to
me a su re the li ga ments cor rectly be ca u se of the soft
con sis tency of the fresh ca da ver tis su e and the dis-
sec ti on tech ni qu e.5 The pre vi o us stu di es in di ca ted
a shor ter aMFL compated to pMFL.5,7 The se re sults
are in ac cor dan ce with the pre sent study. Ho we -
ver, con trary to Poyn ton et al., the aMFL was fo -
und to be wi der than pMFL in this study.7

The at tach ment si tes of the MFLs on to the LM
we re the su pe ri or and in fe ri or ed ges of the LM. Na-
ga sa ki et al. clas si fi ed the at tach ment si tes as pro x-
i mal, cen tral, dis tal, who le pos te ri or sur fa ce, and
fe mo ral sur fa ce of the LM.13 The di men si ons of the

aMFL-length (mm±SD) aMFL-width (mm±SD) pMFL-length (mm±SD) pMFL-width (mm±SD)

Present study 21.55 ± 0.97 4.09 ± 0.77 23.82 ± 1.51 3.43 ± 0.57

Gupte et al.5 20.7 ± 3.9 23 ± 4.2

DeAbreu et al.4 1.9 ± 0.61 1.8 ± 0.65

Poynton et al.7 27.1 ± 3.4 (M) 5.1 ± 1.4 (M) 31.1 ± 2.5 (M) 5.5 ± 2.1 (M)

24.4 ± 3.4 (F) 2.9 ± 1.3 (F) 27.6 ± 3.7 (F) 4.7 ± 2.4 (F)

TABLE 4: Comparison of the results of different studies. 

aMFL= anterior meniscofemoral ligament
pMFL= posterior meniscofemoral ligament
M= Male, F= Female.
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at tach ment si tes of MFLs to the LM we re me a su red
in the pre sent study. In pre vi o us stu di es, we did not
find any da ta in di ca ting the di men si ons of the at-
tach ment si tes of MFLs to the LM. Be si des, the pro -
per ti es of the at tach ment si tes of MFLs and the
di rec ti ons of the pMFLs we re stu di ed. The fi bers of
the pMFLs sho wed two gro ups of an gu la ti ons. In
one gro up, the an gu la ti ons we re ste e per com pa red
to ot her gro up. The at tach ment si tes, the at tach -
ment ang les of the li ga ments, and di rec ti on of the
fi bers may affect the strength and the func ti o nal
ro le of the li ga ments. The po wer of the li ga ment
app li ed to the LM is clo sely re la ted to its at tach -
ment. The re fo re, know led ge of the di men si ons of
the se si tes may help a bet ter un ders tan ding of the
func ti ons of the li ga ments. Ama di et al. sho wed
that the me nis co fe mo ral li ga ments play a ro le in
re du cing la te ral ti bi o fe mo ral con tact pres su re in
the hu man kne e.15 They fo und that loss of the MFL
func ti on led to ap pro xi ma tely 10% in cre a se in pe -
ak con tact pres su re on the ar ti cu lar car ti la ge. Gup -
te et al. pro po sed that the tan gen ti al at tach ments
of the MFLs on the pos te ri or horn of the la te ral me -
nis cus may dec re a se the con tact pres su res.5

The evo lu ti o nary as pect of the MFLs was al so
stu di ed. Le Mi nor sug ges ted that the ho mo lo gu e of
the pMFL can be ob ser ved in all non-hu man pri-
ma tes whe re as the aMFL was not fo und in any 
ot her pri ma tes.16 The re fo re, the aMFL was in ter -
pre ted as a prog res si ve struc tu re and the pMFL as a
reg res si ve struc tu re in man.16 The in ci den ce of the
pMFL was hig her than the aMFL in the pre sent
study, thus, the re sults of pre sent study do not con-
firm the ear li er hypot he sis. The func ti o nal ro les of
the se li ga ments are al so im por tant to eva lu a te the
evo lu ti o nal chan ges. It was sug ges ted that the evo-
lu ti on of the se li ga ments can be re la ted to the hu -
man erect pos tu re and bi pe dal lo co mo ti on.16 The
aMFL sta bi li zes the pos te ri or horn of the LM in fle -
xi on and the pMFL sta bi li zes it in ex ten si on.3 The -
se li ga ments ha ve a re cip ro cal ro le in kne e
func ti on. The aMFL ten si on in cre a ses es pe ci ally
with ex ter nal ti bi al ro ta ti on however the pMFL
ten si on is not sig ni fi cantly af fec ted by ro ta ti on. The
pro tec ti ve ro le of the MFLs on the LM has al so be -
en emp ha si zed in the li te ra tu re.12 An evo lu ti o nary

chan ge can pro vi de a be ne fit or can ca u se a han di -
cap as a re sult of the erect pos tu re. In the ca se of
the MFLs, de ve lop ment of the aMFL is a be ne fi ci -
al re sult. On the other hand, it is hard to cla im that
the pMFL shows a reg res si on be ca u se it is still func-
ti o nal and its func ti on is re cip ro cal to a so-cal led
prog res si ve struc tu re, the aMFL. The re fo re, the
pMFL most pro bably is not a reg res si ng struc tu re
but the aMFL can be con si de red as a prog res si ve
struc tu re.

It was re por ted that MFLs can ca u se di ag nos -
tic prob lems.4,9,17,18 Sil va and Sampaio pre sen ted a
ca se re port with ab sen ce of an te ri or cru ci a te li ga -
ment. It was sug ges ted that aMFL com pen sa ted an-
te ri or cru ci a te li ga ment and the ap pe a ran ce of the
aMFL might be mi sin ter pre ted as an in tact na ti ve
an te ri or cru ci a te li ga ment on MRI.17 The MR ima -
ges of the MFLs can be incorrectly e va lu a ted as a
pse u do te ar of the la te ral me nis ci. Va hey et al. sug-
ges ted that the in ser ti on of the MFL may be inter-
preted as a me nis cal te ar in MR ima ges of the kne e.9

A li ne ar band of sig nal bet we en the su pe ri or sur fa -
ce of the pos te ri or horn of the LM and the MFL in
a sa git tal MR ima ge of the kne e can be con fu sed
with a me nis cal te ar.9 The se struc tu res ha ve two
ma in co ur ses. The ma jo rity of the li ga ments have
an ob li qu e ori en ta ti on ex ten ding from the su pe ri -
or ar ti cu lar sur fa ce pos te ri orly and in fe ri orly to-
wards the ba se. The re ma in der have a mo re ver ti cal
ori en ta ti on and run pa ral lel to the ba se of the me -
nis cus.9 The se des crip ti ons are pa ral lel to the co ur -
ses of the pMFL des cri bed in this study.

CONC LU SI ON
Our study is in ac cor dan ce with the literature for
fin dings re gar ding the high in ci den ce and the di-
men si ons of the MFL. Furt her, the pre sent study
des cri bes a se pa ra ting mem bra ne bet we en the MFL
and LM which was des cri bed for the first ti me in li -
te ra tu re. The se pa ra ting mem bra ne helps to dis tin -
gu ish the fi bers of the pMFL from the PCL. This
ana to mi cal structure can be an im por tant land mark
for sur gi cal pro ce du res of this re gi on and al so can
pro vi de mo re pre ci se sur gi cal ap pro ac hes to the
prob lems of PCL, MFLs and LM. The di men si ons
of the at tach ment si tes of MFLs are im por tant to
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un ders tand bi o mec ha nics of the kne e jo int. The de-
ta i led know led ge of the MFL can im pro ve the un-
ders tan ding the ana tomy and the bi o mec ha nics of
the kne e jo int. The ro le of MFLs in the bi o mec ha -
nics of the kne e jo int can al so be im por tant for the
physi cal re ha bi li ta ti on of the kne e prob lems.
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