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Study on the diagnostic value of different posterior cruciate ligament index measurement methods for anterior cruci-
ate ligament injury

YANG Jun',TENG Yuan-jun'?,WANG Zun-lin' ,LIU Zhong-cheng®,CHEN Si-jie! ,WU Xue-ping’,NIU Y ong-kang’,XIA Ya-
yi’? (1. The Second Clinical Medical College ,Lanzhou Universty,Lanzhou 730030,Gansu,China;2. Department of Or-
thopaedics ,Lanzhou University Second Hospital ,Lanzhou 730030, Gansu,China;3. Harbin Medical University ,Harbin
15000, Heilongjiang , China)

ABSTRACT Objective To compare the posterior cruciate ligament (PCL) index with six different measurement methods,
and analyze and verify its clinical diagnostic value in anterior cruciate ligament (ACL) injury. Methods The Magnetic reso-
nance imaging (MRI) data of 225 knee joints in our hospital from May 2018 to March 2022 were retrospectively analyzed , aged
from 18 to 60 years old , with a median of 32 years old. On the sagittal MRI images of 114 patients with ACL injury and 111 pa-
tients with intact ACL, Measure the straight-line distance (A) between the femoral attachment point and the tibial attachment
point of the PCL on the MRI sagittal image and the maximum vertical distance (B) between the straight line and the arcuate
mark point of the PCL on the sagittal image , calculate the PCL index and evaluate the diagnostic value of the PCL index for A-
CL injury. Results The PCL index of the ACL normal group and the ACL injury group were statistically described. There was no
significant difference in PCL index 1,2,3 and 6 between the two groups (P>0.05). The difference of PCL index 4 and 5 be-
tween the two groups was statistically significant (P<0.001). This study only found that the PCL index 2,6 in the ACL normal
group had a negative correlation with the patient’s age (correlation coefficient=—0.213,-0.819; P<0.05) ,and the PCL index 5
in the ACL injury group was significantly correlated with the patient’s body mass index(BMI)had a negative correlation (corre-

lation coefficient=—0.277,P<0.05 ). Conclusion The change of PCL index is helpful for the diagnosis of ACL injury,PCL index
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4 and 5 can be used as effective reference indexes for diagnosing ACL injury in clinic.

KEYWORDS Anterior cruciate ligament injury ;
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Fig.1 Six measurement methods of PCL index 1a. Indexl is A1/B1
1b. Index2 is A1/B2  1c. Index3 is A2/B1 1d. Index4 is A2/B2
le. Index5 is A3/B1  1f. Index6 is A3/B2
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Tab.1 Comparison of general data between two groups of patients with anterior cruciate ligament

5 % @5%(/;25 . 5/ i %i[sf?;ﬁs, Mil;i;s[/)w;/i;zgs, BMI(xs)/ (kgem)
ACL IE# 4 111 35(25,46) 56 1.68(1.64,1.73) 65(58,70) 22.73+3.47
ACL #if21 114 33(25,44) 59 1.76(1.64,1.75) 69(61,72) 23.08+3.72

o g0 (L X°=0.040 7=-0.961 X’=0.078 X°=0.000 Z=-1.745 Z=-1.694 t=—1.843

P{i§ 0.841 0.337 0.780 1.000 0.081 0.090 0.067
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PUGFAEIR AL AN E AL RS AT /T LR 3.1 ACL i fE MRI L i ELH A [a] £ AR R
PCL Index4 .5 ZE4T 5 BI 2 W7 ACL Z2RFFBERWREMEMNE LI Z—, &

R2 BIZXHFERGAMEEHAB UEEMLE
Tab.2 Comparison of measured values of A and B between patients with anterior cruciate ligament injuries and case without

anterior cruciate ligament induries

41571 %% A1[M(P25,P75) ] A2 (x+s) A3[M(P25,P75) ] Bl (x+s) B2 (x+s)
ACL IE# 4 111 2.63(2.44,2.86) 3.81+0.35 3.20(2.97,3.43) 0.65+0.14 1.111&2& .em
ACL #7541 114 2.60(2.35,2.88) 3.74+0.47 3.15(2.86,3.41) 0.63+0.18 1.09+0.21
K 55 7=0.748 1=1.365 Z=-1.542 1=0.938 t=—0.909
PMH 0.455 0.174 0.123 0.349 0.364

TE:A, HAME B, R

£33 BIXXFERGAMEEHPCLIEHMILE
Tab.3 Comparison of PCL index between two groups of patients with anterior cruciate ligament injuries and cases without
anterior cruciate ligament injuries

Index] [M (P25, Index 2([M (P25, Index3 [M (P25, Index4 [M (P25, Index5 [M (P25, Index 6 [M (P25,

A i Pi5)] P15)] Pi15)] Pi15)] Pi15)] Pi5)]
ACL IE# 41 111 3.98(3.44,5.03) 2.39(2.02,2.81) 5.82(5.09,7.01) 3.39(2.99,4.00) 4.84(4.30,6.06) 2.89(2.50,3.43)
ACL i f41 114 4.28(3.28,521) 2.45(2.04,2.84) 6.09(4.94,7.56) 3.90(3.30,4.92) 4.01(2.90,5.46) 2.90(2.56,3.34)
ZA{A 0.723 0.130 -0.485 -4.248 -4.410 -0.159
Py 0.470 0.897 0.627 <0.001 <0.001 0.874

:PCL, G X )4 . T A

F4 BIZXNEFTIEEA 1114 PCLIEHERBXRMEST
Tab.4 Correlation analysis of PCL index in 111 patients with normal anterior cruciate ligament

PCL 8 At S (LS BMI

pfH PH p i PH p i PE p i PE
Index1 -0.136 0.156 -0.037 0.705 -0.142 0.145 -0.139 0.157
Index2 -0.213 0.025 -0.030 0.757 -0.173 0.075 -0.185 0.058
Index3 -0.055 0.565 0.022 0.820 -0.073 0.454 -0.091 0.352
Index4 -0.154 0.106 0.033 0.735 -0.105 0.282 -0.142 0.146
Index5 -0.101 0.291 0.008 0.934 -0.101 0.302 -0.116 0.236
Index6 -0.189 0.047 0.011 0.909 -0.130 0.180 -0.160 0.101

¥ :p {4 Spearman fH ¢ R %L, T[]

x5 BIZXPEHRGA 1145 PCLIEHERAXESH
Tab.5 Correlation analysis of PCL index in 114 patients with anterior cruciate ligament injury

, i 5 e BMI
PCL 5 5

plH P p P p i P p i P
Index1 -0.072 0.448 0.047 0.625 -0.068 0.474 -0.136 0.154
Index2 -0.139 0.141 0.038 0.687 -0.064 0.504 -0.131 0.169
Index3 -0.061 0.522 0.032 0.735 -0.065 0.498 -0.126 0.185
Index4 -0.073 0.440 0.055 0.567 0.104 0.273 -0.083 0.382
Index5 -0.079 0.405 0.016 0.864 -0.185 0.051 -0.277 0.003

Index6 -0.140 0.139 0.053 0.579 -0.046 0.629 -0.131 0.169
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