2200 Fl 2222 155 Rk, 2022 ,44(21) http : //aammt. tmmu. edu. cn

DOI:10. 16016/j. 2097-0927. 202204037

ET MRI BRI ERERSEXTARNRERESETR

* OR,EF BEAR R FREER AFWH,SAL,BFR 400016 FP, FPKER MR S — B B R

(#E] HIY T MRIEURE R EIE S22 280, ot B R R B A R IR E R
HiFJE R ILIE R 5B A F (patellar instability, PT) B95200 . J5i8  [BUBUAE G2 2014 47 1 H % 2021 4F
1 J7EFRBHESZ MRI R A BB 4 B R BN R 74 44, 31 82 il 5C 15 MRI B, ARIEIGIK 2
W FNTBCR SR 2 A, i — 200 o A i A2 4 (45 1)) A G & WA 2H (37 1) o 78 MRI EI& b &
) P L RO BB A ST A S8, AR JG B A (PCA) (BRIN M 58 BE (MLW ) | Pyl J5 81 58 &
(MPCW) AMl 5 81 56 B2 (LPCW ) | P Jij B 4< B ( MACL) | Al Aif 87 4< B2 (LACL) | 3 il J5 81 B2
(MPCL) FnAMmlJ& #R-4< B2 (LPCL) o it FHZH AR OC R 5k (1CC) TPl MRI i f2t 00 £ 114 L2 35 PN 30 L 2%
BT R, 850 HRE IAZ4L R MPCW | LACL 45/ F Jofs i i 41 (P<0.05) , i 4[] PCA |
MLW .LPCW MACL MPCL LPCL 25 041 F2#08 Lo A S50 I 5 25 A WS N RS 5 2
B HLA B ) — 30 (1ICC=0.80) o 518 B WAL A8 5 1 B MO iy 8L o e, v Pl 5 i s 2,
e RE EREREARBE RAENA M ERHER.

[K$ER] BmEAIGEELTAR; REH, EEE

[FEESES] R322.71; R445.2; R681.1 [ CEkiRER] A

Morphological characteristics of femoral condyle in patients with high-grade femoral

trochlear dysplasia based on MRI images
YUAN Mao, LI Jia, SHENG Bo, QIU Lanyu, XIAO Zhibo, LYU Fajin, LYU Furong Department of Radiology, the
First Affiliated Hospital of Chongqing Medical University, Chongqging, 400016, China

[ Abstract | Objective To quantitatively measure the morphological parameters of femoral condyle
based on MRI images so as to determine the effect of anterior-posterior femoral condyle geometry on patellar
instability (PI) in patients with high-grade femoral trochlear dysplasia. Methods A total of 82 series of knee
joint MRI images from 74 patients with high-grade femoral trochlear dysplasia who underwent MRI scanning in
our hospital from January 2014 to January 2021 were retrospectively selected. According to the results of
clinical diagnosis and radiological imaging, they were further divided into patellar dislocation group (n=45)
and non-patellar dislocation group (n =37). Subsequently, the morphological parameters related to the
femoral condyle of knee joint were measured quantitatively in the MRI images, including posterior condylar
angle (PCA), width of medial-lateral epicondyle (MLW) , medial posterior condyle width (MPCW) , lateral
posterior condyle width ( LPCW ), medial anterior condyle length ( MACL), lateral anterior condyle length
(LACL) , medial posterior condyle length (MPCL) , and lateral posterior condyle length ( LPCL). Intraclass
correlation coefficient (ICC) was used to assess the intra- and inter-observer reliability of the quantitative MRI
measurements. Results The MPCW and LACL values were significantly lower in the patellar dislocation
group than the non-patellar dislocation group (P<0.05), whereas there were no statistical differences in
PCA, MLW, LPCW, MACL, MPCL and LPCL values between the 2 groups. The measurement results of all
parameters had good consistency within and among the observers (ICC=0.80). Conclusion The patients of
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patellar dislocation have shorter lateral anterior femoral condyle and narrower medial posterior femoral condyle,

which may be risk factors for dislocation in those with high-grade trochlear dysplasia.

[ Key words |

patellar instability ; trochlear dysplasia; femoral condyle; morphology

Supported by the Key Project of Technological Innovation and Application Demonstration ( Social Livelihood) of Chongging Science and Technology Commission

(estc2018jscx-mszdX0042) . Corresponding author: LYU Furong, E-mail; 1fr918@ sina. com

BB ANFa (patellar instability , PI) J&—Ff 22 K & 9%
DR 90 , A5 T 2 R A B o A 0 ) 8 B 4
TEREWTTE B B U R B B i i 2 TR B S
EEh, REEERE A RBGE 58 &1 PLEE
AR T2 R Z P, DEJOUR 45" % BH 85% K
SERYE P BB RS EREARAR., REBER
BN B R BRI R TS R TR
T S o B S0 ) T g g B B SR B R T
SECA MR L MR Dejour 43707 H] 1 4
KEARTN:A B (EEIREIER, HEIEFE) .
B A (et 5 M B W 42 ) L C B (O 2 /N 45 A R A
PIMIBRR B AS L) A0 D T 2/ 06 5 R R R o i B
fif) . LIPPACHER 25" ¥ 3 72 R B R B U4y AR Ji
(A B FIEEE(B.CRID A, WERERESREH
TS S S R LA (- M e
R 22 R B AN BB ™ s P B WA Af X 4 2 A1 3 A
R E AR TS ANAYT B |

W&, g S MIEA S H i fed S5 P A
ST IR IS AMIN R K S BT 5 R R G AR
RPLfERERZ " AR ENERERE A
LAY B 55 v, IR S A ) ) A L A A S
B BB TR AL B A /N B TR A DM B 2 |
S e T BB A X TR R AN IE, T R S B
fRl sk i £ 7. ROGER 451 il YANG 25
TIFFE 22T, B ES BT F5 LU 40 6 W T 40 ) 06 5 W
T, MHEIR AR FE . TENRIRSE e, AT R BAETE 45
EEBEARMEE S, 3o BE S REE K EEE R
D7, T B E M & KR . BARE A AW
BRI T IR 5 BRI 5 24 AR 5 PT 2 [ (A 561, 4R
T, 76 EA T 25 B R AN BB AL 56 35 1 T B 437 £
FH S BIE A R AR 2 5, AR M RS2

PRI, ASBIF 0 38 4 v 2 A BB B T
B G PRS2 S HGHAT T 58 R I, DASTAS 5 6
PEFITEREAT 9 45 B R A BB B B
K SR B BT 5 H 1 TUATE A AAE X PT Y
SR, 45 B R B T o B B (AT T I

1 ARSI

1.1 BRA%
[l JB P G 16 2014 4F 1 H %8 2021 4% 1 A ek RHEZ

3 MRURE AR I E I AR E AT ARKEE 74 4,
It 82 BilfE ST MRI &R . Bir A 92 Wi o i 4 i B
AN RS B i B IAE 2 (45 1)) ARG HE £ I
A2 (37 f)) i AL A 1 O DL LB
137, HLREMEE 1 i R B A8 b Wt e B A 2 2 i)
B HEER bR e : OFFAAE™ EAY B ST R (=KL 2 40)
B RN s QA AT FAR BRI 5 s D=
JRCHE ) MRT R LABES T HER (19 PR T4 s @il R %
AR AT AN B 1 RS TR e A
JITA ek PR 3 o A ) L 3 3 AR A, 0 2R s AN
SE , W3 5t L T WA S o ASBIE T BRAHAS e 18 LA A
Z oAt (B4 5 . 2021-202) .

RS R AN SR 2 A w2 WA
T A R A AT (n=394)

HEBR 304 7

o LBFE M AERE R T A R (n=268)
2 AT 4 (=KL 2 %) (n=15)
3RS FAR SR BRI  (n=21)

PR (n=90)

HEBR 8 Bl
LERZ B R MRI B (n=3)
2 IRIESEATE R (n=5)

v

| B PBELAL(45 ) PR B4 (n=37)

A 82 B
Bl BEREREARBEEFREE

1.2 BESF*

MRI = # ffi | 1.5-T MRI % £ ( Magnetom
Essenza; Siemens Healthcare ) F1 PU Jis; 45 [ i 56 5 2k [8]
(Tim K18 #6470 BURTTZEANT  JARBL AR AL T1
€ 138 ( T 5 B[]/ [81 38 B[] 306/12 ms , FREF 16 em,
FEFE RN 320%320, 25 4 mm) |, JARAE T2 3 iE [l
(F S]] 3 220799 ms, HLEF 16 cm, Hi [
KN 320%320, 25 4 mm) | FARAEFNTEAR (LG 155 7 A1
TIA B T [ 38 (5 42 Bsf [/ [B1 35 s ) 2 800/38 ms FLHEF
16 cm, 55 FE K/ 256%256, )25 4 mm) |, £ W i B 5 i
A 5 191 38 (52 (R [81 38 B ) 2 800/51 ms, #BF
16 cm, FEE K/ 232%256, JZ/E 4 mm)



2202

i 45 %2 B Rl , 2022, 44(21)

http : //aammt. tmmu. edu. cn

1.3 B RE RSSO F

JBCB 42 T A RV A3 28 0 J2 T8 A IR i 4
H R 5 e i 7 S Y SRl o MIRT JZ 18T (181 2) o MRI
EUE E s BT S B 8= S 800 & b 2 4 2R
5 AFRLL bl PR 22 56 A B LTSS 32 1 B ik ~7 947 1)
B 4 JAJE, Hoh 1 44 BRI ot S B, 2] VAN
HAVER "R IMAL %57 i 5 Al e o AR &
BOAE R — MR F XA RO AT I

7E MRI %fi £z |8 & b, % &0 B8R E %l (anatomical
epicondylar axis, AEA) J2 i H N _ BB 548 E# 5™ &S
Z AL, 1T AEA U EEBIE SO BB N S M 58
J# (medial-lateral width, MLW) , B%& )5 Bk 2k ( posterior
femoral condylar line , PFCL) J&F-47F BN 5 BR 2 Jz J5i
N2k, 58 (posterior condylar angle, PCA) g
X hy AEA H1 PFCL Z[A] i A B2 (18] 3A) .

1E M- (medial-lateral , ML) J5 i) |, 52 P 0 1 5
A R %) 2 A 0 A 0 ) e ™ SR TR BT MLW ) B
2. WA J5 81 5% BF ( medial posterior condyle width,
MPCW ) 5 SCh AN S R AC A e s 2 TRl B S
AMI J5 56 B (lateral posterior condyle width, LPCW )
Bl SCRAMUE A Ao S Z RIS (8] 3B) o

1ERi-J5 (anterior-posterior, AP ) J7 [a] b, i+ B B Ry
BRI M ) e A E IR BT MLW A9, AR R
K (medial anterior condyle length , MACL) Fl14Ml i B4
& (lateral anterior condyle length, LACL) 43 5| %E X~
JBC A0 i B8R %) o o™ A B A R ) ™ )
MLW 955 5. 7 £E, P9 0I5 8 K 1 (medial posterior
condyle length , MPCL) Fl14#Ml ji5 B 1: B (lateral posterior
condyle length ,LPCL) 73 3 & S Ay e P i R e 17 o
FBCE FMIU e B s ) MLW (8RS (& 3C) .

AMARZFTRRE WEEBRZTAH ARG FEHL)BBELFTRE MHEARIFFELLGHFE
(B EHK) BB F | RGFHAMN(LEMK);CCHETRR MEAREFFE X ERSHK, A0
MAFRRE(HK);D:DBEAFRR KRB GRFHELE(H K)

2 MRIEf& EBEXEARRE Dejour 552

A G A (PCA) #ymlE  PCA: @25 b (AEA) Fo IR B )5 3R
MLW ; 73 s 8 55 B s MPCW ; P9 JG 8% 5 B ; LPCW . Ml & 3R 98 5 C: BB MK a9 m & MACL: W a7 MR %k
JE s LACL: MU 3T 82K & ; MPCL. )l J& #2% JE s LPCL. Ml G #E K 5

J& M (PFCL) Z 1M &9 /i BB BF MRG0 ey R &
5

B3 BRERESFESHHNE



http : //aammt. tmmu. edu. cn

Bl 4275 B8 K224 41,2022 ,44(21) 2203

1.4 %itzodr

{ili ] SPSS 26. 0 A T4E oMo 2L 31 I
oA AR ISR A 43 R 3R, R R ks s i A7 40
[B] g s A IES A0 iE LA 5 D xas FoR, I M
SEREAS ¢ R P T 4 () MRT ) 6 {8 22 575 AR IE A 43
AT S 1 LA LR M (P, Pos ) 271, X5 P 2H
1T Mann-Whitney U 555, R F 41 N AHOC R 2L
(ICC) PAl MRI & Fi] i (i S5 2 P FOULEE & 1] 14 7
ek, P<0.05 AR BEASIEE X,

2 #HR

2.1 AmAEZFHADLITFEE

BRI 38 2 Hrp s 11 &4, otk
27 % AE I 12 ~34(19. 24 6. 78) % 31 45 il &1
(427 ], AC e 18 f3]) o TeH i IALZHZA A 36 44 f&
F H o BEYE 12 44, otk 24 % 4B 13~57(29. 54+
12.59) % 5 31 37 BT (A5 16 14 1], 22 1 23 1)) .
PR AR SRS OGS 22 A I 67 22 R A e i
B (P<0.05) , it 2 5 oG i E L(P>0.05)
2.2 MEF MR Fe IR E Z AN F e T bk

W 1 PR, B DU (6 0 L4 5 3 RS &[]
A &% M #64 B. PCA,MLW , MPCW . LPCW , MACL ,
LACL MPCL Al LPCL ) intra-ICC 5 [ % 0. 891 ~
0.997, inter-ICC i [E 7 0. 808 ~0. 997,

x1 JZNESH-HMEINT

WHEBHC BN ICC 155K(95% CI) W] ICC #54(95% CI)
PCA 0.891(0.772~0.948) 0.870(0. 728~0.938)
MLW 0.997(0.994~0.999) 0.997(0.993~0.998)

MPCW 0.979(0. 956~0.990) 0. 831(0. 645~0.920)
LPCW 0.955(0.905~0.978) 0. 808(0.597~0.909)
MACL 0.990(0.979~0.995) 0.917(0. 826~0~961)
LACL 0.969(0. 936~0.985) 0.922(0. 836~0~963)
MPCL 0.989(0.978~0.995) 0.961(0.919~0.982)
LPCL 0.982(0. 963 ~0.990) 0. 866(0. 719~0.936)

2.3 REEMEA

R 2 Wros, 76 ML J5 ) I, 5 J0 8 8 B 07 4140
L, 5 B A7 2H 1) MPCW #2/N (P<0. 05) , 4 2 1]
PCA MLW #1 LPCW 222040 %5 X,
2.4 KEm=E1a

W 2 frow, 7€ AP Jin) b, 41 LACL 22 5 HAy
it X (P<0.05)  # i WA 20 LACL /N T Tz
B ifigl . Wigiie MACL MPCL LPCL 2 R ¥4t 1t

R2 MARSFNESHONER 125 M(Py,Prs) |
MESHC BEBAHE(n=45) FelRabAE(n=37) /Z {6 PH

PCA/(°) 6.79+2. 88 7.43+2.10 -1.124 0.264
ML
MLW/mm  72.50(67.30,77.70) 72.80(70.65,80.25) -1.198 0.231
MPCW/mm 22.31+2.53 23.73+2.41 -2.585 0.012
LPCW/mm 19.29+2. 56 20. 17+2.05 -1.680 0.097
AP
MACL/mm 29.58+3.31 30.71+3.06 -1.585 0.117
LACL/mm 34.60+3.75 36.91+3.25 -2.941 0.004
MPCL/mm 27.18+3.23 28.32+2.18 -1.889 0.063
LPCL/mm 22.36+3.17 22.76+2.06 -0.695 0.489

PCA.J& 8 /% ; MLW . 3 M) 8% 5% B ; MPCW . A 1) )& 8% 5%
JE;LPCW : 90 5 87 58 B s MACL: A 1) %7 8% & /£ ; LACL: 5
A AT #R K s MPCL: A & #2 K 2 ; LPCL. M 5 #2 K 2

3 e

e 100 2 0 ) AR R M S bt — P A 1
FIFIE B AR AL R AR sk e iy O L g e
PEEEROE T 0 E MRS IR I, 8T # R 7
S T TS0 I 142 4 B Y T B RS IR, T
BRI AN B LA T 20 K B 3 B O AR
TR o T A BB R AR Tk A
V4, T HE 4 T EO7E I O 15 it b 00 e B A o P A
P Y 2 A B R S S W 0 R S T
B T HA BB B A AR A Y S
BRI R, B R B B B  fhE
I B A R B R T AL i i B BN £, BIEDERT
20T B T IE L A G AT A A X 4
TR S R R R 9 7 b o/ IR
WD FN ZEAMIU NSRBI D o TR 2
EEMBERE AR 8S AT, InEE %
AR A IE BB R i W LI . TAHITSE &
P R BN B LR AR DAL 4 5 3 L R
ERTAMIBR 75 A B P T MU B F i 7 2
KEANREE S, W E T, il S8R
71 Jeed p S e ) A0 £ 3 R AN, W] 3 5 ZiE K b
OB e i 157 g S0 ) R 5 O B 075 5 5 | 5 LA 4] 1F
PI, HM, BRHEMMNEEXSEEEELET AR SR
F B BT IE SR A 521822 12 W, JF B R ] Y
FAI R,

WIEWEREBARA ZRMINELF A 72, SCHik
[21-22 U EIRE AR M IEW S E R E AR
WAL B TR 7 3. — B AR} I T AT 2 AR 4R
Dejour 433648 R[] i 7574 , DEJOUR 4 45 11 | B 7



2204 Bl 42 22 R 2441, 2022,44(21)

http : //aammt. tmmu. edu. cn

Fe D UK E A R E AT IR A, C BILE AT
WL AR T BT A, , T A BLUR & A B BEA
AR BT EWIEAR . B, BERE AR
ARETHER /R ERTEE, BIREZS HIE Dejour 4 244y
RABIR R W 4 R E AR BRI SRR,
(HAATFREARD T —FE AT 5L 2 RAPR ARG, Hol
Dejour A BIZ32K Mgt AR R & AR, B % C EIFI D
R RBARS . KOG A& R E AR
RGP 9 — A T B2 B 4, B B A e
SE TR T EMATH A RIEA, HLI 4 AR
RGN R IER R WA 2
W, A THRITREEREARRSRE P, ¥ 4K
ARUABIR T AT - 685 & B A BLW 42 (0 4 D) T =
VT 42 AT, AT i T
R BN BB B BT A S S8 R4y
Br T IR MR AR LA A4 A . 25 5 R T R
AU T RE RV 2 R A R R A B
e Bz PRI 2%, 22 H 228 K. T M0 B8 54 3 22 T R s
FEERERRBENERTAR .

LIU 2" il ROGER 2" pyBF R 4R 18 77678 &
RS B R B SO 4 I SR P O B A
I HAEA 8 PCA, ARFFEE RE T B85
FRHITE A2 S8, R LWL 1 PCA BE 5 B Y
K T SN A T TE I 2 S o Rk ek L 94
A S DR T RS, SR A BT 9T 7E IE 0 IR 2 I 4
RE AR B2 AT A, AT 540 A0 51 K
WAERE LT AR BHE. YANG % fF 5 kBl i
T MO S5 A 1) 5 A/ DU B AR 6, T 5 3 T T
RISV 3 B T 17 SRy B 5 W TS, T AR IS A A A
RS 45 SR s, B A 4L 0 B oA 00 P B O 4, ¥
EER BN B IGO0 R WA S
TR RE AN BB KA BB %, KESHMIRI
i 200 St P PO BRE AT T VPG, R I 4 R B R B AL
F) P DB T B DR EE PR8N, FUIF e 45 S W g
TR B A BATRESE t AN & A RS B, A7 LE IR
S KRB AR, SATR M IREMS. A,
GRAMMENS %27V 3 1 — Fft 7 Bk 1) i 56 15 T 25 2%
R TR BN o EASRIFSE AR, S A
FO P 28 T 2 A B R LA DN B P 0
(ELS /N JBE RS P A BB R B R B B R R
57 BRI ST, D T 285 28 4 ) SC kT R 3 B A G A T
BUH . ZEREE AR 2 B Z EUR L B S —Fb
PAEIAR T S R 25, O T S0 P 3t T 9 AR T 9 25
RIFITH R B A1) 12 W, R R R T AT E— 25 1Y

C7/ DIk TE T

AW GAFAE—LE R BRI : OABIEFE A IR PERF 7
T ARA 32 A I R A G 12 B~ B s @l R
BERZEENFMREREAR,  WERELTAR
B, FEMARIREA RN QP 2R E Z 0% A
FEAR AR A 31 DEC s P (9 AIL AR 95 S 224 figk Fl 1A
R AT BB SR AT A S LRDEAR, R I8
A0 R B L AR gt R A X PTG SE I

L IR W R N R R B R Y
I BN i AR B B AL B B A S B R R
JEERE A W] R S R R T AR
KAEBARER N R . AT Al PL AR 2 fE
PR SRUEBT BBIE5E T7 1, 9 S B B = AR 7 20 ik
FIRES%

S Xk

[1] DEJOUR H, WALCH G, NOVE-JOSSERAND L, et al.
Factors of patellar instability: an anatomic radiographic study
[J]. Knee Surg Sports Traumatol Arthrosc, 1994, 2(1).
19-26. DOI.10. 1007/BF01552649.

[2] STEENSEN R N, BENTLEY J C, TRINH T Q, et al. The
prevalence and combined prevalences of anatomic factors
associated with recurrent patellar dislocation; a magnetic
resonance imaging study [ J]. Am J Sports Med, 2015, 43
(4):921-927. DOI:10. 1177/0363546514563904.

[3] ARENDT E A, ENGLAND K, AGEL J, et al. An analysis of
knee anatomic imaging factors associated with primary lateral
patellar dislocations [ J ]. Knee Surg Sports Traumatol
Arthrosc, 2017, 25 (10): 3099 - 3107. DOI. 10. 1007/
s00167-016-4117-y.

[4] FITZPATRICK C K, STEENSEN R N, TUMULURI A, et al.
Computational analysis of factors contributing to patellar
dislocation[ J]. J Orthop Res, 2016, 34 (3). 444 -453.
DOI; 10. 1002/jor. 23041.

[5] VAN HAVER A, DE ROO K, DE BEULE M, et al. The
effect of trochlear dysplasia on patellofemoral biomechanics: a
cadaveric study with simulated trochlear deformities[ J]. Am
J Sports Med, 2015, 43(6) . 1354-1361. DOI. 10. 1177/
0363546515572143.

[6] SENAVONGSE W, AMIS A A. The effects of articular,
retinacular, or muscular deficiencies on patellofemoral joint
stability; a biomechanical study in vitro [ J]. ] Bone Joint
Surg Br, 2005, 87 (4). 577-582. DOI. 10. 1302/0301-
620X. 87B4. 14768.

[7] DEJOUR D, SAGGIN P. The sulcus
trochleoplasty-the Lyon’ s procedure[ J]. Int Orthop, 2010,
34(2) . 311-316. DOI.10. 1007/500264-009-0933-8.

deepening



http : //aammt. tmmu. edu. cn

Bl 4242 PR R 241, 2022,44(21)

2205

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

LIPPACHER S, DEJOUR D, ELSHARKAWI M, et al.

Observer agreement on the Dejour trochlear dysplasia
classification; a comparison of true lateral radiographs and
axial magnetic resonance images [ J]. Am J Sports Med,
2012, 40 (4): 837 - 843. DOI. 10. 1177/036354651143
3028.

DIEDERICHS G, ISSEVER A S, SCHEFFLER S.
imaging of patellar instability ; injury patterns and assessment
of risk factors[ J]. Radiographics, 2010, 30(4): 961-981.
DOI;10. 1148/1g. 304095755.

HIEMSTRA L A, KERSLAKE S, LOEWEN M, et al.

MR

Effect of trochlear dysplasia on outcomes after isolated soft
tissue stabilization for patellar instability[ J]. Am J Sports
Med, 2016, 44 (6):. 1515 - 1523. DOI. 10. 1177/
0363546516635626.
BOELCH S P, GUROK A, GILBERT F, et al. Why
compromise the patella? Five-year follow-up results of medial
patellofemoral ligament reconstruction with soft tissue patellar
fixation[ J]. Int Orthop, 2021, 45(6): 1493-1500. DOI.
10. 1007/500264-020-04922-1.

HOPPER G P, LEACH W J, ROONEY B P, e al. Does
degree of trochlear dysplasia and position of femoral tunnel
influence outcome after medial patellofemoral ligament
reconstruction? [ J]. Am J Sports Med, 2014, 42 (3):
716-722. DOI.10. 1177/0363546513518413.
LIU X H, JI G, WANG X M, e al.
morphological analysis of the posterior femoral condyle in
patients with trochlear dysplasia[ J]. Knee, 2017, 24(2) .
231-236. DOI:10. 1016/]j. knee. 2016. 12. 008.

ROGER J, LUSTIG S, CERCIELLO S, et al. Short lateral

posterior condyle is associated with trochlea dysplasia and

CT-based

patellar dislocation [ J ]. Knee Surg Sports Traumatol
Arthrosc, 2019, 27(3) . 731-739. DOI. 10. 1007/s00167-
018-5023-2.

GILLESPIE D, MANDZIAK D, HOWIE C.

posterior

Influence of
lateral femoral condyle geometry on patellar
dislocation [ J ]. Arch Orthop Trauma Surg, 2015, 135
(11) :1503-1509. DOI:10. 1007/s00402-015-2310-y.

YANG G M, DAI Y K, DONG C L, et al. Distal femoral
morphological dysplasia is correlated with increased femoral
torsion in patients with trochlear dysplasia and patellar
instability[ J]. Bone Joint J, 2020, 102-B(7) . 868-873.
DOI;10. 1302/0301-620X. 102B7. BJJ-2019-1331. R1.

IMATI N, MIYASAKA D, HIRANO Y, et al. Tibiofemoral
rotation is related to differences in the lateral femoral condyle
configuration in both normal subjects and women with hip
dysplasia; a BMC
Musculoskelet Disord, 2019, 20( 1) : 353. DOI. 10. 1186/

three-dimensional analysis [ J ].

[18]

[19]

[20]

[21]

[22]

[23]

[25]

[26]

[27]

s12891-019-2737-3.
VAN HAVER A, DE ROO K, DE BEULE M, et al. Semi-
automated landmark-based 3D analysis reveals new
morphometric characteristics in the trochlear dysplastic femur
[J]. Knee Surg Sports Traumatol Arthrosc, 2014, 22(11) .
2698-2708. DOI:10. 1007/s00167-013-2573-1.

AMIS A A, OGUZ C, BULL A M, et al. The effect of
trochleoplasty on patellar stability and kinematics: a
biomechanical study in wvitro [ J]. ] Bone Joint Surg Br,
2008, 90(7) : 864-869. DOI.10. 1302/0301-620X. 90B7.
20447.
BIEDERT R M,

trochlear measurements of normal and dysplastic trochlea by

BACHMANN M.  Anterior-posterior
axial magnetic resonance imaging [ J]. Knee Surg Sports
Traumatol Arthrosc, 2009, 17(10) . 1225-1230. DOI; 10.
1007/s00167-009-0824-y.

CAMATHIAS C, STUDER K, KIAPOUR A, et al.
Trochleoplasty as a solitary treatment for recurrent patellar
dislocation results in good clinical outcome in adolescents
[J]. Am ] Sports Med, 2016, 44(11) . 2855-2863. DOI.
10. 1177/0363546516652894.

CAMATHIAS C, SPETH B M, RUTZ E, et al. Solitary
trochleoplasty for treatment of recurrent patellar dislocation
[J]. JBJS Essent Surg Tech, 2018, 8(2): ell. DOI;10.
2106/JBJS. ST. 17. 00039.

DEJOUR D, LE COULTRE B. Osteotomies in patello-
femoral instabilities[ J]. Sports Med Arthrosc Rev, 2018,
26(1): 8-15. DOI.10. 1097/JSA. 0000000000000183.
LAPRADE R F, CRAM T R, JAMES E W, et al. Trochlear
dysplasia and the role of trochleoplasty [ J]. Clin Sports
Med, 2014, 33 (3). 531-545. DOI. 10. 1016/]. csm.
2014. 03. 005.

NOLAN J E 3rd, SCHOTTEL P C,
Trochleoplasty: indications and technique [ J]. Curr Rev
Musculoskelet Med, 2018, 11 (2): 231-240. DOI. 10.
1007/512178-018-9478-z.
KESHMIRT A, SCHOTTLE P,
dysplasia relates to medial femoral condyle hypoplasia: an
MRI-based study[ J]. Arch Orthop Trauma Surg, 2020, 140
(2): 155-160. DOI:10. 1007/s00402-019-03233-4.
GRAMMENS J, VAN HAVER A, DANCKAERS F, et al.

ENDRES N K.

PETER C.

Trochlear

Small medial femoral condyle morphotype is associated with
medial compartment degeneration and distinct morphological
characteristics; a comparative pilot study [ J]. Knee Surg
Sports Traumatol Arthrosc, 2021, 29 (6). 1777 — 1789.
DOI;10. 1007/s00167-020-06218-8.

(Y175 :2022-04-05 ; &£ [F :2022-06-20)

(¥ 3k 4)





