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Diagnostic value of 3D fast spin-echo sequence scanning combined with multislice spiral CT in knee cruciate ligament
injury
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ABSTRACT Objective To explore the potential value of three-dimensional fast spin echo (3D-SPACE) combined with
multilayer spiral CT (MSCT) in the diagnosis of knee cruciate ligament injury, to provide a new direction for the optimization of
subsequent clinical diagnosis. Methods A total of 120 patients with knee cruciate ligament injury were treated from April 2020
to April 2021 ,aged from 21 to 68 with an average of (41.52+4.13) years old. For all patients,separate MSCT scanner scans,

3D-SPACE sequence scans alone and 3D-SPACE sequence combined with MSCT scans were used. The injury and classifica-

tion of the anterior and posterior cruciate ligament of the knee were compared,the length of the anterior-medial bundle and

posterolateral bundle and its angle of the knee with the horizontal plane were observed,the diagnostic value of 3 diagnostic
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methods in knee cruciate ligament injury were determined. Results There was no significant difference between the 3D-SPACE
sequence scan alone and the MSCT test alone on the total diagnostic rate and grading total diagnostic rate (P>0.05). The total
diagnostic rate and grading total diagnostic rate of 3D-SPACE scan combined with MSCT were significantly higher than those
of 3D-SPACE scan or MSCT alone (P<0.05). The 3D-SPACE sequence scan alone and the MSCT detection alone had no signifi-
cant difference in the measurement values related to the anterior and posterior cruciate ligaments of the knee joint (P>0.05). 3D—
SPACE sequence scanning combined with MSCT detection on the knee joint anterior and posterior cruciate ligament related mea-
surements were significantly higher than the 3D-SPACE sequence scan or MSCT detection alone (P<0.05). The area under the
ROC curve estimated by 3D-SPACE sequence scanning combined with MSCT was 0.960 , which was significantly higher than that
of 3D-SPACE sequence scanning and MSCT alone evaluating the area under the ROC curve line of 0.756 and 0.795. The com-
bined 3D-SPACE sequence scanning and 3D-SPACE sequence scanning MSCT analysis and prediction models were statistically
different (Z£=2.236,P<0.05) ,and MSCT alone and 3D-SPACE sequence scanning combined with MSCT analysis and prediction
models were statistically different (Z=2.653,P<0.05). Conclusion The application of 3D -SPACE sequence combined with

MSCT scanning for knee cruciate ligament injury can improve the diagnosis rate of patients with knee cruciate ligament injury.

It can be used as a diagnostic tool for patients with knee cruciate ligament injury and is worthy of clinical application.
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Tab.1 Diagnosis results of three methods in 120 patients with knee cruciate ligament injury

A ] (%)
o S8 S 4 0 I 38 SRR 0 B
LW ik - - - A A A A B
AR (BIK=62 ) MM (IKC=20 1) 52228 (I Ke=28 ) #6508 %4 (=10 )
3D-SPACE J& 41 414 50(80.65) 16(80.00) 21(75.00) 7(70.00) 94(78.33)
MSCT 47(75.81) 15(75.00) 19(67.86) 6(60.00) 87(72.50)
3D-SPACE J3 4 1 i & MSCT 61(98.39) 20(100.00) 25(89.28) 10(100.00) 116(96.67)**

.5 3D-SPACE J 51 4l K6 0 LU %% ,x*=18.438 ,P<0.05;" 5 MSCT #:il Lb 4% ,x°=26.873,P<0.05
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Tab.2 Comparison of three methods for diagnosis of knee cruciate ligament injury classification in120 patients

HAL ) (%)
LWk 0 (HI%=0 ) 1 9 (HI%=264) 2 G (H%=37 %) 3 Z%{%=57 #i) pSSOH IS
3D-SPACE F¢41) 14 0(0.00) 20(76.92) 32(86.49) 49(85.96) 101(84.17)
MSCT 0(0.00) 20(76.92) 30(81.08) 47(82.46) 97(80.83)
3D-SPACE J¥ 51 £ 46 & MSCT 0(0.00) 25(96.15) 36(97.30) 56(98.25) 117(97.50)**

1.5 3D-SPACE ¢ 81 £ K I Fb 45 x*=12.811,P<0.05 ;% 5 MSCT 4 41 b x*=17.257,P<0.05
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Fig.1 A 33-year-old male patient with cruciate ligament injury of the right knee 1a. Sagittal
MSCT scan showed partial interruption of the ACL continuity with local swelling,and high sig-
nal intensity ~ 1b. Sagittal reconstruction with 3D-space sequence showed partial interruption of

the ACL continuity with enhanced signal accompanied by significant local swelling
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Fig.2 A 31-year-old female patient with left knee cruciate ligament injury and posterior corner
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tearing of left knee joint  2a. Sagittal sequence scan images of T2WI showed suspicious punc-
tured high signal shadow in the anterior cruciate ligament with slightly tortuous shape and conti-
nuity  2b. Sagittal reconstruction images of 3D-space sequence showed continuity interruption

and signal enhancement of the anterior cruciate ligament , with marked local swelling
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Tab.3 Comparison of measurement values related to the anterior cruciate ligament of the knee joint by different methods in

120 patients(x+s)
. . I P J A A
LW - - - > ) )
£ B /mm 55 7K1 3 ff /© £ B /mm 5 7K -1 e ff /©
3D-SPACE J¥ 4 494 41.12+1.56 42.26+1.23 17.25+1.21 57.62+1.59
MSCT 40.25+1.59 40.16x1.09 16.33+1.03 56.23+1.56
3D-SPACE J¥ 4494 4 MSCT 47.37+1.75" 47.57+1.62> 21.56+1.39" 63.58+1.75""

255 3D-SPACE @A R HL A, *'=-29.204 ,4=-28.597 ,“1=-25.620 ,*1=-27.613 , ’<0.05 ;15 MSCT Kl tb 45, "'=-33.219 ,"1=—-41.572 ,"=-25.620 ,
"4=-27.613,P<0.05

R4 BXPXIXMEHRG 120 GI2FARAR T XM BEXTEZ XHHENEME IR (x5)

Tab.4 Comparison of measurement values related to the posterior cruciate ligament of the knee joint by different methods in

120 patients (x+s)
o i PR Ja AMI TR
BTk ” ”

K JE/mm 57K 1T I A /0 K /mm 57K 1T g A /0
3D-SPACE 4§14 29.33+1.23 67.37+£2.53 45.62+0.89 80.23+3.55
MSCT 25.61+1.19 65.25+2.34 45.02+0.78 79.62+3.26
3D-SPACE )7 #H1 #1k & MSCT 37.64+1.56°" 71.52+3.1622 51.52+1.26%% 86.59+3.97

255 3D-SPACE J&4IF R FL s, “1=—45.823 ,“1=—-11.230,“=-41.897 ,*=13.082 , P<0.05 ; 5 MSCT il Fb 4%, "i=—11.230, %=—17.468 , “=-48.049 ,

*1=-14.863,P<0.05

RS BXTXXDEHRG 120 GIBFARR A XMBEXT XX FRGISEHHE

Tab.5 The diagnostic value of different methods in 120 patients with knee cruciate ligament injury for knee cruciate ligament

injury
LD HEHf 2/ % WU/ % Fi S/ % AUC
3D-SPACE 551 14 81.00 80.00 76.60 0.756(0.662~0.838)
MSCT 86.00 87.50 80.26 0.795(0.748~0.899)
3D-SPACE 81 £141i 15 4+ MSCT 97.00 97.50 94.20 0.960(0.923~0.998)
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