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Abstract: Objective To compare the CT parameters of patellofemoral joint between normal patellofemoral joint and patella dislo-
cation in Chinese population, and to evaluate the value of these parameters in the diagnosis of patellofemoral instability. Methods
We retrospectively analyzed the imaging data of 22 cases (28 sides) of knee joint CT scan in the 904th Hospital of Joint Logistic
Support Force of P.L.A.due to patellofemoral dislocation from January 2013 to December 2017 as the patellar dislocation group,and
32 cases (32 sides)of unilateral normal knee joint samples received CT scan in this hospital due to trauma during the same period
as the healthy control group.The femoral trochlear depth, femoral trochlear, humerus and patellofemoral joint force lines were com-
pared between the two groups.The characteristic curve (ROC curve) is used to obtain statistically significant parameters, calculate
the corresponding critical value, and judge the sensitivity and specificity of the relevant parameters. Results The mean trochlear
depth in the patellar dislocation group and control group was 3.2 mm and 4.4 mm, respectively; the area under the ROC curve is
0.834, the cutoff value was 4.2 mm, the sensitivity and specificity of the diagnosis of patellar dislocation was 82% and 83%, respec-
tively; patellar bisect offset was 56.7% and 85.3%, the area under the ROC curve was 0.971, cutoff value was 85.3%, sensitivity
and specificity of the diagnosis of patellar dislocation were 92% and 100%, respectively. Lateral patellar tilt anglein was 7.6° and
20.8°,the area under the ROC curve is 0.963,when patellar tilt angle is greater than 13.5°,sensitivity and specificity of the diagno-
sis of patellar dislocation were 100% and 91%, respectively.The tibial tuberosity-trochlear groove (TT-TG) distance was 14.9 mm
and 21.2 mm, respectively.The area under the ROC curve is 0.903, cutoff value was 18.8 mm,sensitivity and specificity of the diag-
nosis of patellar dislocation were 93% and 96%, respectively.Conclusions The trochlear depth,bisect offset, patella tilting, and TT
-TG distance were parameters that significantly contributed to patellar instability in Chinese population.Stability of patellofemoral

joint in young adults could be estimated by CT scanning and the related parameters measurement , which provides a quantitative ba-
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sis for predicting patellar dislocation and reference for the development of corresponding treatment plan.

Key words: Patella dislocation;  Patellofemoral joint;

B O AT IR & 1 AR I O 19 9% I
Bt BERTAS LS = iR A NP WIS Sa - MKV I AR 2PN
PRI i DL DR i A A 2 40
JEL BRI RT BB B 5T PN e B T 5 i) A (80 ¢
AN B R B ) CT B 4™ E A R ek N
G ) Y Z R 2R B IBOCTT OISR 2S5
W AEH 2 (H IR S50 5 B iAo f R AH G 2 W
WA RAIARTERE . B BT BT A S5
FIBIF 5 248 T 432 £ 55 [ U [ 8 R v O e
(4, G N A I OG5 R e i 2 8500 TE  {H
FNG FHEE S = £ TSR .

AHIF 5 o A B OE R ONHE 5 R A
NZ AN CTAHSESEL, 5 AN [ e G 1y
SR IEH B B, Sy 1000 5 B A6 $ AL BB AR
5 5 T3] BT R 7 5 B A7 88 3 A DG 1 S 80 8 i
FHH.

1 &ERSHE

1.1 —AEERL RUBARAE 2013 45 1 ] 22017 4F
12 7 DRI JRE OG5 O AN A firp e 2 80 R B A B 565 L
O VY B B EA7 I 2619 CT 5 A5 24 %8 k), Hoh
16 (51 SR B A, 6 151 XM B A, Jr A A AR B I 1 4
B HoAth A I , 26 28 AR ASAE A B B 4 5 R
AR A — B I R A5 T BEA T CT 495 18 B 1F T
KPREAR | R LR A P, BEAE JC MR A%
K TFAR A ], RIS CT R WA IR S, 3k 320
YRR B BB A2 5B 8 491, £ 14 )5 4F
W4 (27.844.3) % | JU [ 22~34 % 5 22 12 461, 4 i)
16 4] {8 B X R 2H 58 20 4], £ 12 191 5 4F- % (28.6 +
5.1)% JulEh 20~35 % A2 15 41, A 00 17 . PR
PR AR A R 22 R SRR
Y (¥*=3.50,P=0.06;:=0.65,P=0.51; *=0.10,
P=0.76) , LA A k. AR (AR EA e
WROR S HOHICELKR

1.2 #A#AE AR AR T f R
P ARBHEITHEA T, 5 NG BMSE, B G 7 58 2 i
BT F 64 HE CT G TR F1 4 )R
BE 1 mm, [B]FF 1 mm, S0 FE A FE#E 1410 em
SR EEsT

1.3 MEFZE HEVORLRETLHUG , DA E
M T X SEEURZE R I\ AT RS M i I OC R
PERI S TS BT A 250 S B i S5
FAEIROCT 150 A B8 B — A S7 A 3 45 10

Tomography, X-ray computed;

Radiologic parameter

SR 114 36 B DA (R B 2 J1 g B ] P 3 IAS )
P ] 500 4% 3 B0, LA 3 W ) S B AR A e
SAH, 55 TR DU ARSI INBUS S 147
131 W EmB A R WA s T
FRERE B, B AR 2 T S b 67 LR ] D)3
LR L 2 S HE 250 ()2 1. W RIS
ISR B LT 64 W 44 I 4=k A
SMUTHE ZEARA ARV R R B R A
R (TT-TC) IR . WA 1,
132 BEAH BEEHIEEN I EAREE 5
N K B R AR 2 T, T S 2 TR A A
1 JRBE I A A [R] 2 T VAR B AN S I E
B MU L]
133 R XY A& RO SR g
BEHGTEMEZER R, NEA R R ERLY
FERR . BRI LR 5 WIS M R
W — CT 2. 7RI L, 2 i 4 b SR e
PR T2 s 7R B R ELAR Y2 T, I — 20 4
BB A ) B (2R 5 B 5 i o K AR
FEIA— CTJZ 1, W2 3% 5 i 2 i B i K A
JZT) o FHAHR S EAA Ok FOR BB 5 e E
R, FEA LT 3250 B E WA B
R M A (aurin ) o WLE 2.
1.4 SHiFFFHE R SPSS 19.0 k#7853
B AP B IES A IR PR DL & + s R 3F0R R A
WA ST AEAS ¢ K256 5 (3 FH 22 308 TARFRE #h 2k (ROC
M) PEAL LA 2 Wi e b i R BORE FIRR S B .
A BT YR AU, L P <0.05 MR A5
TR
2 BB
2.1 BESE WALZRISMIE EmRE S
TREEFITT-TG PR 22 A Seit2¢ 0 L (P<0.001) ,
HA S5z R G2 (P> 0.05), & 1,
FVEAG P 22 520 BT F 5 R R bR e
JBAE TR 2 W, 25 ) T L ROC 2R, 4 i X e
KR AMIE AR B9 ROC 2R F 1 AN 0,698,
Hoilfs FAE Ry 180, REGIE F 52%, K557 J 93%. W
VR R ROC M2 N ik 0.834, Hoilfi FHH >l 4.2
mm, RPN 82% , 7555 83%, TT-TG P 1Y
ROC IR R FLA 0.903 , &2 Wi B i (o7 (1) e fd:45
B, I S H A 18.8 mm, R AL K 93%, 55 N
96%. UL 3,



- 1954 - Z # E 25 Anhui Medical and Pharmaceutical Journal 2019 Oct,23(10)
T A AR EE R R M 4 A S /7 +

2051 g wEmme MRS R AR AEBTR A WM WERE/mm F#SAC TT-TGEEE /mm
it FREXoF 32 133.67.9 24.9+5.4 19.7+6.8 8.4+1.2 4.4+0.9 4.7+32 14.946.3
LS el 28 14224314 16.8+5.6 16.3+9.2 7.9+2.3 3.2+0.7 5.5+2.4 21.245.6
ol 1.35 5.69 1.64 1.08 5.7 1.08 4.04

PE 0.18 <0.001 0.11 0.29 <0.001 0.28 <0.001
AUC 0.698 — — 0.834 — 0.903

TE:TT-TG AR RS - 430 H, ROC 21X TARRHEIZ, AUC HROCHZ R, —7R P2 5 Togi = 38 3, RIAT ROCHE T

22 BRESE fEE EEARE T Lz
2 TG 422 (P> 0.05) 3 SR 1T P 2H [a) 15 S Ml
KIS EEEE 2 ER BT FE L
(P<0.05), W7k2,

B AMIN OGS T 5 R B R AR 1Y A A LRz
B IR Y KL A48 AR, ROC TR T ALk 0.837, I
FAE A 53% , RAGE 1 34% 45 5 R 67% , WLIE 3.

3 itig

BT B a5 2 i, B AR AT
S5 B — A ) 55 0505 B RO AR AR B — [
R, W58 JE U SARA R E PR R,
TSR IR A BOIRTT |, I AT 48 5P oGy
RFPEPIFHCTT RGBT TR
57, HETE R 2 TA B SR ZR 5 43 D S B oGy
ANFR P £ T i) R R I DA CE: , AT AR S5 F

T2 I A T B g AR OGS L + 5 : ‘
BOEAMIDET B BeE B YR A iy iAo RO RE S, DR e A e O 19 R AH G
415 MR R SERE B %R fiftF2E S E B AR TN T Dejour S5 U

HAr L% mm mm Lt

FREARDIR FEIERTR . ST, FEABESEH

fEFEXTIRAE 32 753+184  425£3.5 18.1%3.1 2.4+0.4 . N o . .
BeEmiaidl 28 61.2+16.6  40.9+4.3 16.9+2.0 2.40.3 KB TR IS S B AR, ALRYH 47
o 3.10 1.64 170 070 FHZE R TG 2r 7 e E AR e iz i (A
P <0001 010009 050 YN HABMEF WA I T RGO, AR
AUC 0.837 — — —

T :ROC HZIXHE TARFHIE 2, AUCHROCHIZ Tl —
TR 2 RIS 7 X, R AT ROCHIE
23 ERXTAL  wamRbE MRS R
B Z 2554 518 (P <0.001), L33,
oy, grE R R B IR A (B R X S 2 2
BeE WAL A FE R . SRR RN > 13.5°0),12
URIF g B0 A7 1) SR R 100% , 45 5715 o 91% , ROC
M2 N RN 0.963, R TR a5 B4 AR w855
PIZWHAES . SMI B At 22 W i A Y R 4T
F8A5R, ROC IZE T AL A 0.843 ; AM# f1>15.3°
B, 12 Wi B A 1 R 64.3%, K 5N
90.6%. B it U =12 Wik B WA 1Y R AFFE i,
ROC HIZE F HEFUA 0.971 ; 5B w5 >85.3% i, i2 W
B AT A RABUE R 92% , 55 R 100%., LK 3,

R3O AIAME T IR RO BOCTY I Z A %

KB AEFTA B SRR R R A
ARSI AR B E < 18 IR <4.2 mm I, 4275 K&
AR AL A USSR R, X -5 BEAEAIEFE A 3 mm 11
FUEA 2 DO AT R A B N A DT T
4 L AE-5 B A B DIAR G, # i 2 H h , ei
PR S 49 T L AMIN S T S/ L L X R A R
(A 1 5y [ MO , 331 i (57 XU o

JULPA 2 564 B Py, LD 56 55 LG AR 2
KR g PR ETE ™ BRBOCTT T R
E BRIk UL B AN B, AT U B
Hh ) B AN RS o 5 AR OGRS RO R
JIRASE B85 e kg — B, {EL G T I S ST IR Y Sk L
Wi mir e 2 A 22 AR AP i
WO R, A% , 1 (BURA TT-TG s 25
RO T2 Wi 5 1 R 5 1 9 T 2 AR Sk
B e CL) B O 2% A0 5 B (Ut A -5 0 L A6 45 o A

BRI 7 = 5 X, I ROC HZE T 1 AL 4351 4 : 0.971 F10.963,
2151 Mg BRI AMUBE L SRR EABE 2B ; (2)TT-TG B v] LIPEAL RS
fEsextiagl 32 7.6£3.6 10821 56.7x44 ZE B ANE B S TT-TG BEES > 18.8 mm i} , 2T
FRRIAL 28 208:82 194526 853153 B TBAE 1) T S 939% , S (8 46 X 57 T A1)
o S M0 B g RURTRRIAE . (EATT I TG B R
AUC 0.963 0.843 0.971 Wi e MR B R B BEUER Y T s, TN i A

T AUC Rzt TR R 2 R iR

PR RS LA e



Z # E 25 Anhui Medical and Pharmaceutical Journal 2019 Oct,23(10)

+ 1955 -

TR i Im %, B B URHRT TT-TG B 25
8 CT ZHONF il 2 ) 1238 & 2 W KR 97 1R
HAEZ IR E S (DI PR R Ko s b7 &
A B AL, B OGN AR ) T2, (H 2
N TE SR AL B %) s B o7 sk LI DR A A4 A7 B
Bt BH A & BB, ) 5 T i2 B 12, R R5 15 Bl T3
1§22 04712 W FPTA 5 8 OG5 AN A2 0 XU R B
(2) FE R 3k BE AR AL 151 v, 1 Sk L) Jed
W HIL ) (5 75 1 1] BE N RE 58 e E A B 4 v
O, PR BT Sk LT SR AL T kRS . X T aX—
A A, 0T BRI FF ZEAS ) 5 =0 B D sk
WUBIE A o (3) 25, 22 KA TT-TG BB &5 Al GE 5
LR G AT R R . — 1 v BE L Y 0 A
WHEWERE AR EATI AR (4) 81K
K AREZREWILFEER, A5, #57E
R EZ B E X R AR EREARTE N
i

ARG A — SRR 5 —  FEAR RN, XEL
BB ZEe e B AR, B A VIR E N
HRUC B RREAS B TS, DA ST R O B A
D 22 55040 P, BT B SR VR R I i 5 .
N e A S DN SR R N E Y = R v R E
2 5E 4 WAV 2H R ok B 2 A AR mT DA B AR 5%
S ] 25 SR AT AR AT RE IR B A
A7 41 0] DUE G M PEA X B2 W S B A 3t . 5
=R JE U RS, TR AN T A P RE AL
XJ REAFF ST

Zr LR R OCTT AR S 0T W E IR
FE VTT-TG FE R f  ZMI OG5 T o i B B AR | 41
Ll BB AR SN B R O B 2 1 D
BARENRIESE W, TT-TG FEE 5 5 f
% B AR A 2 T B B T B B S

(A3 1~3 DA 1 10-3)

Sk
[1] SCHUEDA MA,ASTUR DC,BIER RS, et al.Use of computed to-
mography to determine the risk of patellar dislocation in 921 pa-
tients with patellar instability [J]. Open Access J Sports Med,
2015,15(6):55-62.
[2] BIEDERT RM, BACHMANN M. Anterior-posterior trochlear mea-
surements of normal and dysplastic trochlea by axial magnetic res-

onance imaging[] 1. Knee Surg Sports Traumatol Arthrosc, 2009,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

17(10) : 1225-1230.
AULISA AG, FALCIGLIA F, GIORDANO M, et al. Galeazzi’ s
modified technique for recurrent patella dislocation in skeletally
immature patienls[]].] Orthop Sci, 2012, 17(2):148-155.
COLVIN AC, WEST RV.Patellar instability [J1.J Bone Joint Surg
Am,2008,90(12):2751-2762.
T, XS M PRI ST I (4 i PRATF S e [0 ] e B 2l
2018,22(7):1235-1240, J5 i 1.
AFIEFR, SR, SR B O P R 47 4540 6 76 7 e
[J]. #1245 ,2017,21(8) : 1368-1373.
HOWELLS NR,BARNETT AJ, AHEARN N, et al.Medial patello-
femoral ligament reconstruction: a prospective outcome assess-
ment of a large single centre series|J ].] Bone Joint Surg Br,2012,
94(9):1202-1208.
COLVIN AC, WEST RV Patellar instability [J].J Bone Joint Surg
Am,2008,90(12):2751-2762.
MAGNUSSEN RA, DE SIMONE V, LUSTIG S, et al. Treatment of
patella alta in patients with episodic patellar dislocation :a system-
atic review [J]. Knee Surg Sports Traumatol Arthrose, 2014, 22
(10):2545-2550.
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.
STEFANIK JJ,ZUMWALT AC,SEGAL NA, et al. Association be-
tween measures of patella height, morphologic features of the
trochlea, and patellofemoral joint alignment : the MOST study[J ].
Clin Orthop Relat Res,2013,471(8):2641-2648.
GRELSAMER RP, KLEIN JR.The biomechanics of the patello-
femoral joint[J].J Orthop Sports Phys Ther, 1998, 28 (5) : 286-
298.
HARBAUGH CM, WILSON NA,SHEEHAN FT.Correlating femo-
ral shape with patellar kinematics in patients with patellofemoral
pain[J].J Orthop Res,2010,28(7) : 865-872.
WIBERG G. From the history of the orthopedic department at
Lund 1945—1969[] . Sydsven Medicinhist Sallsk Arsskr, 1979,
24(3):123-144.
HIRSCHMANN A, BUCK FM, HERSCHEL R, et al. Upright
weight-bearing CT of the knee during flexion : changes of the patel-
lofemoral and tibiofemoral articulations between 0 degrees and
120 degrees [J].Knee Surg Sports Traumatol Arthrosc, 2017, 25
(3):853-862.
TEVAS 2482, SRITEE , A BR AL i B Sk LB X6 212 3 Al
PR T AR O SR a2 ()] 2 BIBE 25,2015, 19
(9):1827-1829.
HAIM A, YANIV M, DEKEL S, et al. Patellofemoral pain syn-
drome: validity of clinical and radiological features [J].Clin Or-
thop Relat Res,2006,45(1):223-228.

(ks F 491:2019-04-29,, f& 1 F #1:2019-05-21)



