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Morphological characteristics of posterior femoral condyle of knee anterolateral

ligament injury based on CT findings
SHI Min, QIU Lanyu, LI Jia, SHENG Bo, XIAO Zhibo, LYU Fajin, LYU Furong Department of Radiology, the
First Affiliated Hospital of Chongqing Medical University, Chongqing, 400016, China

[ Abstract | Objective To quantitatively measure and analyze the morphological features of posterior
femoral condyle of anterolateral ligament ( ALL) injury based on CT images. Methods A total of 41 knees
with acute ALL injuries admitted in our hospital from January 2014 to April 2019 were retrospectively selected
as the injury group, and the other 41 matched knee joints served as the control group. Their complete imaging
data of the knee joints were collected, and the CT images were used to quantitatively measure the
morphological parameters of knee joints in the 2 groups, including medial-lateral width of epicondyle (MLW) ,
medial posterior condyle width (MPCW) , and lateral posterior condyle width (LPCW ) , lateral condyle length
(LCL) , medial condyle length ( MCL), lateral posterior condyle length ( LPCL), medial posterior condyle
length (MPCL) , medial posterior condyle height (MPCH) , and lateral posterior condyle height (LPCH). In
addition, the ratios of posterior condyle widths (LPCW/MLW, MPCW/MLW ) and those of lengths ( LPCL/
LCL, MPCL/MCL) was calculated to minimize individual differences. Statistical analysis was carried out for

the differences of parameters between the 2 groups. Results The differences in width and length of posterior

[(BE€WH] TRTRFEARZ RSB 50N ARE (e RAZEE L) 5 H (estc2018jsex-mszdX0042)
[BEEE] B E%,E-mail; 1fi918@ sina. com

1000-5404/ Copyright © 2021, FhZ4EZEEE K (5B =ZEBE R o X ITF ORI %G CC BY #F0] P (https://creativecommons.org/ licenses/by/4.0/)



http : //aammt. tmmu. edu. cn

=R KRR, 2021,43(14) 1385

condyle between the 2 groups were statistically significant (P<0.05). @O Width; MLW was greater (P =
0.042), and the ratios of LPCW/MLW and MPCW/MLW were significantly lower in the ALL injury group
than the control group (P<0.05); @ Length; MCL, MPCL and LCL were larger ( P<0.05) and the ratio of
LPCL/LCL was lower in ALL injury group than the control group (P<0.01); (3 Height: There was no
statistical difference in the height of medial and lateral posterior condyles between the 2 groups (P>0.05).

Conclusion The medial posterior femoral condyle is narrower, and the lateral posterior femoral condyle is

narrower and shorter. And shorter lateral posterior condyle increases the risk of ALL injury by changing the

internal movement of knee joints.
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MLW . 8% %58 & ; MPCW . ) J& 8% 5% & ; MCL. Al #% % & ;MPCL.

LCL: M 8% K & ; LPCL: $Mu & # K B ; LPCH.; sMu & 3% % &

3 itig

H RT 9T ALL F9 i 351057 55 R0 Bk & 50 0 W0 553 o A7
TEA L, {H 2 ALL X517 A A RS e ML 2 A A
Mo ALL REfSE il B 5 17 1 e 5% R s 468 il B | I i
FE RN eSS Bl LA BRI 51 et o B 42 1) i 7 ) 79 G
Tiknimt Y BALE PR ) ALL WSRO W L, BF 5T R B
ALL Wi 5 A A A8 TN A0 B0 e i AL 468 405 1 bk
ACL W45 o ARWFF gl & 4= ALL $i45 19
ML X R AR P 43 A3 L, 76 & A 32403 1) 1k 1] I 1
AHBERIERTRRC . WL, 07 AR ZEEL A
18 Bl AT b ALL 351605 0 3= ZEHL o

TG 2R PRG54 RN R 4 2 ) R 5 R i
TS X R RE E R X MR E B A 2=
SATREMES ALL B 5 A it . ARG, &2
FHAETR 3 AN E R TR SRR R T
AR EE o SR E G B TE B (R B ) S 8a T8 5 (Fn
K Sk e/ IME R 22 57, 25 5 2 B, ALL #5541
LPCW/MLW MPCW/MLW #1 LPCL/LCL {i% F %} B& 41
ALL #5105 2L 9 L A0 % & ) R 96 2 Lt ( LPCW/MLW |
MPCW,/MLW ) FIAM B 5 8K % e (LPCL/LCL) 3
o SRR ALY P BB I B A AN % IR
T 7 O, O B S R A5 5 T P 4
FFniE3h 772 % A MV 18k 2E . PFEIFFER 45 % 3
J S BRI e B AR S T R S 1T B P st B oA ]
IR RFSE R 2 i T I 5 R S ka5 12
BB A X 2 3l DT AR P 2SR B # ML . VAN
HAVER %" U % B 5645 J ot il 46 4 B M) i
PFEIRE LT TINIIRE . BTN & 1E oy

MG BRK s MPCH : A S B8 % 2 LPCW - s g BRSE L5

AIMIN B 3 85 P S A, k(A5 ALL RS T A8 15 1%
G, 24 ALL [0SR FE SR AT I b 1 o 3ok A K 7 7
W, ALL B4 & AE#05. VAN HAVER 25 38 % B
B MBI 30 B 5 W S T 2 R LE A O, B TR
KA G B B S5 R e A . A
BRI e R B 1 R AR 5 B MR-
ISR . BRI, BB A R SN T 4
SETE R HERE A L SR MU T B
S, SRR A0 B/ . 3R T R A R R R A A
W, 7 A SR TR N e 0
ARG SMI G BR ( LPCL/LCL) %%t BR 21
S, T R TR RIS B AN , 72 B T A AL
i TE RS R IR A MR RN AR ],
HOR BT EISNE. BB MRS 3 & B R4
SRE TR I, T e ARG e . ALL 2 X
I ALV 174 T S s, W O 5 R 3 e ) PR e
ALL S0 22 00 A i i ik ot o A i ) o R o
CLAES 4™ s %% B0l 56 5 Jit il 76 30° ~ 90° 381 P9 e
W, ALL 2755 240, 7E 10 ek A, ALL f i
I 25 PR JGE AR B O TR R o TG 1) 470 R DU AL
ity 3100 330 3 B I B 11 2 B I T 6 P ek
AT RE R ALL 53R TR, AN, 2 SMI AR )5
A5 A Yo A0 S 6T I, IR G Ak T A BIDIR 25 T A
JESEALL 4505 9 ML . ARS8 45 005 20 P ) B
G AR /IS , 106 2 PR Ay B 0 5 B (1 986 K 17 S5 1 A
XU/ I , AL AR g B 5 MUy 186 2 5 8, P 0 AR 5 g
(RIS X6 ALL 45343 1 5 W) 7T R 23 3 5 SN 43 11
X A S 7 o 96 4L i P A ) B 25 B ( MPCHL,
LPCH) [1925 S TEGe 12 75 S0, 31277 I B e B o e 45



1388 B =FPR R AR, 2021 ,43(14)

http : //aammt. tmmu. edu. cn

PIBLH A R BN e ARBFIE I BAFEAN R ZAE . B
5, ATy [l B 5, 38 70 8 Y A (A Bk
(A il ) A, FECCR ok s B IR AR F 1 &
PRGORE; RIS, i ol o i 5 IR BT A 4, S B0
AR EUN e U ADIT R ALL 1545 21 45 %0 1
HZ BB JEBRIIE S22 57, KT IS B X ALL
BRI MAEA SR IR B, AT T — A5 50
HIAEXT ALL 805 E . B, b 7 ALL B 4755 I
T ACL Wi AT A4 ACL IR, A B
L2570 ALL 45 I LHDE 75 2t — BT

L LR AT s , ALL 3475 4 S8 1 P I e
B R BREEZE  SMIUBE 1 SR 78 S, SR /N SIS
R A PR IR O 1 P Rz Sl R i ALL 45 £ 9 K
Wo ANGEAN i L -4 ALL 45005 9 5% 15 fige i) N 3K A
ALL Je L JH B4 i B AR MS E A

SE k-

[1] SEGOND P. Recherches cliniques et expérimentales sur
lesépanchements sanguins du genou par entorse [ M ]. Paris;
Aux Bureaux du Progres Médical, 1879. 297-299, 319 -
321, 340-341.

[2] GETGOOD A, BROWN C, LORDING T, et al. The antero-
lateral complex of the knee: results from the International
ALC Consensus Group Meeting[ J|. Knee Surg Sports Trau-
matol Arthrosc, 2019, 27(1). 166—-176. DOI. 10. 1007/
s00167-018-5072-6.

[3] CLAES S, VEREECKE E, MAES M, et al. Anatomy of the
anterolateral ligament of the knee [ J]. J Anat, 2013, 223
(4):321-328. DOI: 10. 1111/joa. 12087.

[4] DELALOYE J R, HARTOG C, BLATTER S, et al. Antero-
lateral ligament reconstruction and modified lemaire lateral
extra-articular tenodesis similarly improve knee stability after
anterior cruciate ligament reconstruction: a biomechanical
study[ J]. Arthroscopy, 2020, 36(7): 1942-1950. DOI;
10. 1016/]. arthro. 2020. 03. 027.

[5] THEIN R, BOORMAN-PADGETT J, STONE K, et al. Bio-
mechanical assessment of the anterolateral ligament of the
knee[ J]. Bone Joint Surg, 2016, 98(11): 937-943. DOI;
10. 2106/jbjs. 15. 00344.

[6] PARKY B, LEE HJ, RO D H, et al. Anterolateral ligament
injury has a synergic impact on the anterolateral rotatory laxity
in acute anterior cruciate ligament-injured knees[J]. Knee
Surg Sports Traumatol Arthrosc, 2019, 27(10) ; 3334-3344.
DOI: 10. 1007/500167-019-05347-z.

[7] YASUMA S, NOZAKI M, MURASE A, et al. Anterolateral
ligament reconstruction as an augmented procedure for double-
bundle anterior cruciate ligament reconstruction restores rota-

tional stability; Quantitative evaluation of the pivot shift test

using an inertial sensor[ J]. Knee, 2020, 27(2) ; 397-405.
DOI; 10. 1016/j. knee. 2020. 02. 015.

[8] PFEIFFER T R, BURNHAM ] M, KANAKAMEDALA A C,
et al. Distal femur morphology affects rotatory knee instability
in patients with anterior cruciate ligament ruptures[ J ]. Knee
Surg Sports Traumatol Arthrosc, 2019, 27(5) ; 1514-1519.
DOI:; 10. 1007/500167-018-5269-8.

[9] GRASSI A, SIGNORELLI C, URRIZOLA F, et al. Anatomi-
cal features of Tibia and femur: Influence on laxity in the
anterior cruciate ligament deficient knee[ J]. Knee, 2018, 25
(4): 577-587. DOI: 10.1016/j. knee. 2018. 03. 017.

[10] LANSDOWN D, MA C B. The influence of tibial and femo-

ral bone morphology on knee kinematics in the anterior cruci-
ate ligament injured knee[ J]. Clin Sports Med, 2018, 37
(1):127-136. DOI: 10.1016/j. csm. 2017. 07. 012.

[11] THAUNAT M, INGALE P S, DE GUISE J, et al. The
effect of anterolateral ligament reconstruction on knee con-
straint; a computer model-based simulation study [ J].
Knee, 2020, 27(4) . 1228-1237. DOI. 10. 1016/]. knee.
2020. 05. 006.

[12] HELITO C P, HELITO P V P, COSTA H P, et al. Assess-
ment of the anterolateral ligament of the knee by magnetic
resonance imaging in acute injuries of the anterior cruciate
ligament[ J |. Arthroscopy, 2017, 33(1): 140-146. DOI;
10. 1016/]. arthro. 2016. 05. 009.

[13] VAN HAVER A, DE ROO K, DE BEULE M, et al. Semi-
automated landmark-based 3D analysis reveals new morpho-
metric characteristics in the trochlear dysplastic femur[ J].
Knee Surg Sports Traumatol Arthrosc, 2014, 22 (11).
2698-2708. DOI. 10. 1007/s00167-013-2573-1.

[14] SONNERY-COTTET B, VIEIRA T D, OUANEZAR H. An-
terolateral ligament of the knee: diagnosis, indications,
technique, outcomes[ J]. Arthroscopy, 2019, 35(2) : 302—
303. DOI: 10. 1016/j. arthro. 2018. 08. 019.

[15] ARIEL DE LIMA D, HELITO C P, LIMA F R A, et al. Sur-
gical indications for anterior cruciate ligament reconstruction
combined with extra-articular lateral tenodesis or anterolateral
ligament reconstruction[ J]. Rev Bras Ortop, 2018, 53(6) :
661-667. DOI. 10. 1016/j. rboe. 2018. 09. 007.

[16] GILLESPIE D, MANDZIAK D, HOWIE C. Influence of
posterior lateral femoral condyle geometry on patellar disloca-
tion[ J]. Arch Orthop Trauma Surg, 2015, 135 (11):
1503-1509. DOI. 10. 1007/s00402-015-2310-y.

[17] ROGER J, LUSTIG S, CERCIELLO S, et al. Short lateral
posterior condyle is associated with trochlea dysplasia and
patellar dislocation[ J]. Knee Surg Sports Traumatol Arthro-
sc, 2019, 27(3): 731-739. DOI. 10. 1007/s00167-018-
5023-2.

(Y5 :2021-02-08 ; & [H : 2021-04-28)
(i ZHH)





