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Significance of MRI examination at 90° knee flexion for diagnosis of old posterior cruciate ligament rupture // FU Yang—pan,
YANG Lin—gen, HUANG Chang—ming, LIN Huai—xiong, FAN Hua—qiang, GAN Zhi—yong, HU Xi—chun, DONG Hui—xiang, ZHU Tian—
hao. Department of Orthopedics, PLA 73" Group Army Hospital (Chenggong Hospital, Xiamen University), Xiamen 361003, Fujian, China

Abstract: [Objective]| To evaluate the significance of magnetic resonance imaging (MRI) examination at 90° knee flexion for the diag-
nosis of old posterior cruciate ligament (PCL) rupture. [Methods] A retrospective study was conducted on 32 patients who had unilateral
PCL tear treated surgically in our hospital from January 2018 to December 2023. All patients were screened for PCL injury by drawer test,
underwent MRI examination in extension position and 90° knee flexion, and got old PCL rupture confirmed by arthroscopic surgery. The
MRI images were evaluated by two radiologists and a consensus was reached. The MRI measurments were compared and analyzed with
those of arthroscopic surgery. [Results] The MRI at 90° knee flexion showed that the normal PCL was of (43.6+1.2) mm in length, (7.5+0.8)
in mm width and (77.9+1.2)° in sagittal angle, while the old torn PCL was of (46.8+2.5) mm in length, (9.4£0.9) mm in width and (74.3+
1.3)° in sagittal angle. By comparison, the MRI at knee extension measured the old torn PCL (37.3+1.1) mm in length, (10.1£0.9) mm in
width and (70.2+1.4)° in sagittal angle. There were statistical significant differences in the old torn PCL in width, length and sagittal angle
between the knee extension and 90° knee flexion position (P<0.001). The length variation ratio between the normal PCL and torn PCL in-
creased from 3.6% at knee extension position to 7.3% at 90° knee flexion, while the length variation ratio between the knee extension and
90° knee flexion was 21.1% for normal PCL, while 25.5% for the old torn PCL. [Conclusion| MRI examination at 90° knee flexion can sig-
nificantly expand the length variation ratio of the PCL, which is conducive to improving the accuracy of diagnosis of old PCL injury.

Key words: knee, posterior cruciate ligament rupture, MRI examination at knee flexion, MRI examination at knee extension, diagnos-

tic accuracy
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Figure 1. MRI examination for chronic PCL injury. la: Routine examination in knee extension position; 1b: Improved examination in 90°

flexion of the knee.
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Figure 2. PCL measurement on MRI images. 2a: PCL length measurement in knee extension position; 2b: PCL width measurement at

knee extension position, which is the average of the four equal widths of the full length of PCL; 2¢, 2d: Sagittal angle of PCL in knee ex-
tension position, the angle between PCL signal axis and the line between the lower edge of PCL tibial insetion and the tibial tubercle; 2e:

PCL length measurement at 90° bend the knee; 2f: PCL width measurement at 90° knee bend; 2g, 2h: PCL sagittal angle measurement at

90° bent knee.
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*® 1. BLAMEZE PCL K MRI 2L R LR
Table 1. Comparison of PCL measurements in MRI between

male and female

- PHEA /el .
(n=20) (n=12)

AL (8, &) 31.0£7.0 30.89.0 0.944

BMI (kg/m’, X ) 23.9+1.4 24.6+1.1 0.150

] (d, % +5) 4.8+1.1 4.8+1.9 >0.999

I (1, 22147) 12/8 715 ns
oL A A

jicllliES

PCL K (mm, x +5) 36.0£0.8 36.220.6 0.461

PCL & (mm, X s) 8.8+0.1 8.7+0.1 0.012

PCL fJ (°, % +s) 68.8+1.0 68.8+1.2 >0.999

S

PCL K (mm, 7 =) 38.0£0.8 36.3+0.8 <0.001
PCL B&# (mm, ¥ +s) 10.2+0.9 9.9+0.8 0.350
PCL /1% (°, & s) 69.9+1.2 70.7+1.7 0.129
JE I 90°fi ki
jiallllies
PCL K (mm,  +) 45.5+1.1 44.0+1.1 <0.001
PCL &% (mm, 7 =s) 9.4+1.0 9.4+0.9 >0.999
PCL fAJ¥ (°, % +s) 74.5+1.1 74.0+1.4 0.270
Pt
PCL K% (mm, & =) 44.11.0 42.8+1.0 <0.001
PCL &% (mm, ¥ +5) 7.5+0.8 7.5+0.8 >0.999
PCL fAJ¥ (°, x ) 78.0+1.3 77.9+1.2 0.830

®2. BOSHEGN PCL MEFRLE
Table 2. Comparison of PCL data between the health side and

injured side

- faf Pl o
(n=32) (n=32)
CINERA
PCL KJEF (mm, # +s) 36.0+0.8 37.3+1.1 <0.001
PCL T2 (mm,  +s) 8.7+0.1 10.120.9 <0.001
PCL ¥ (°, & +s) 68.8+1.2 70.2+1.4 <0.001
Je JBE 90° A A
PCL KJE (mm, & +s) 43.6+1.2 46.8+2.5 <0.001
PCL 9% (mm, X s) 7.5+0.8 9.4+0.9 <0.001
PCL ffiJ% (°, % +s) 77.9+1.2 74.3+1.3 <0.001

2.3 RS B N 4 S e AR
32 15 £ 35 A 7 5 i i 90° 7 PCL Il W} e
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A UL 3. MO S S f A, MR B 96
FFA R A bR 25 A g2 L (P<0.001) .
8 A 057 5 J st o7 MIRT B L 53 88 00 g 3 0 1
AR AT X (P<0.001) ., (@i s 5
WAL PCL K JE AR R A 21.1% , A5 4 Js 057 5 it I
fii PCL K FEEAEAL AR 25.5%.

3. MEBEASREEA PCLMERRI LR
Table 3. Comparison of data between PCL measurement in

extension and flexion positions

tokn AL Jet AL P
(n=32) (n=32)
faf
PCL K (mm, % +s) 36.0+0.8 43.6+12  <0.001
PCL & (mm, % +s) 8.7+0.1 7.5+0.8  <0.001
PCL fAJ (°, & +5) 68.8+1.2 779+12  <0.001
Pt
PCL KJ¥ (mm, ¥ =s) 37.3+1.1 46.8+2.5  <0.001
PCL Yi/% (mm, ¥ +s) 10.120.9 9409  <0.001
PCL ffiJ (°, & +s) 70.2+1.4 74.3+1.3 <0.001
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Ktk (P>0.05), fafiJEihif PCLEE . 98, M
LR . BMI K545 2 TR I B JCBH SAH e (P>
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2.5 MRI M EFEFRAIWHE A PCL WiZ4H) ROC 28T

B PCLEE . M. 908 AUC {H<0.5, 2
Wi (ERAG. JEIRA, PCL KB . M. %% AUC{E
¥1>0.5, LW ER . S50 5 KA 3.
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Y AR AT AR 1 FR L AT REAZ 25 T PCL EH . #lL
4RSS PCL 2L F 2N, 53
Wi 2 5 re gl PCL 28 1™ 9,

= 4.

RS R & a3 4T

Table 4. Pairwise correlation analysis between clinical and

imaging indicators

BN r{l P
AR
i A7 PCL K 0.203 0.265
i E AL PCL 56 B2 -0.280 0.120
i A PCL £ B2 0.074 0.689
Al itz PCL A 0.172 0.346
P M4 PCL 56 B2 -0.011 0.951
e H 43 PCL £ 0.116 0.528
BMI
Pt B PCL K& -0.319 0.076
i A PCL e 0.427 0.015
P30 & A7 PCL A1 -0.024 0.894
A 2 PCL & -0.339 0.058
P 7 PCL & 2 -0.015 0.933
P30 137 PCL 12 -0.061 0.741
i3 2 F AT ]
i A7 PCL K BE -0.900 0.623
D3t & 47 PCL S8 0.030 0.869
Pt B PCL £ & -0.050 0.785
P A7 PCL K B2 -0.077 0.674
Pl #i f57 PCL & -0.156 0.394
At iz PCL % 0.284 0.116

%* 5. PCLNZEIEFRTMEFEM PCL 51 ROC 247

Table 5. ROC analysis of PCL, measurement indicators

predicting chronic PCL injury

Eistay AUC RigE  RERE Il A4
B B PCL K 0.364 0.964 0.028  35.5mm
& A PCL 56 0.279 0.607 0.083  8.65mm
B B A7 PCLAIE 0.509 0.964 0.177 67.5°
PifE iz PCL K% 0.878 0.964 0.833 425 mm
AT M PCL %R 0.873 0.857 0.861  9.25 mm
i g iz PCLAIE  0.882 0.893 0.806 76.5°

PCL #5105 & AE AR A TR XL (ACL) i
fi, I H R 3 0GBt DL EA TG RITAR
PCL #i 24 il WL . PCL i Y1442 0 n] 2
BT AT Y, REBIDE 2 B 2 A W 24T,
TFEB RN, SR 5 B0 R - T AR ME 12 W 6

B, P, [EEEAE ST PCL #2412 Wy LA i B Ak
F ', PCL i 24 A IR] 42 AE 4 A0 45 PCL 3 EL3R 40 A4 &
K3, YR SRR A st . PCL R
FVHE PSS B INZTE A by 1k i 348 1) d ] 5 11 [ 2
fE4 . W EHA WPk R PCL 35145 T BE A 35 1071
FISEM, 78 MR B B RPN ST, (Hbr FJETh
ABBRRG, XL RN & BRI T — A4 A E R
Wk, U BIIGRIZ W . PCL AY MRI FLIEHES N
PCL £t b, AR AR 28 )y iR i il
F—fY PCL #2405 19%~5%, UNFBA I L B AR+
WA, MRI KA R 2y it o W A s s Ay
— LY BRS WITAG S T

ROCfi £k

A 1t 2K
g — A

0.84

0.6 7

041 yd
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L
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Figure 3. ROC curves of the PCL in flexion and extension posi-

tions.
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