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Diffusion tensor imaging of knee joint after anterior cruciate ligament reconstruction
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Province , China ;3. Department of Anatomy , Xinxiang Medical University , Xinxiang 453003 , Henan Province , China )

Abstract: Objective To compare the efficacy of different imaging method in evaluating the surgical effect of anterior
cruciate ligament reconstruction of the knee joint. Methods Sixty-one patients with grade Il and grade [V anterior cruciate
ligament laceration in the Third Affiliated Hospital of Xinxiang Medical University from January 2017 to September 2018 were
selected as the research objects. All patients underwent single bundle autologous tendon reconstruction operation. The patients
were divided into stable group (n =54) and unstable group (n =7) according to the stability of the joint. The knees joint were
scanned by magnetic resonance imaging ( MRI) and diffusion tensor imaging before operation and 1 week,3 months after
operation ; the region of interest of anterior cruciate ligament injury and reconstruction position was divided at the workstation,
and the fractional anisotropy( FA) values,apparent diffusion coefficient( ADC) values of the region of interest were measured;
then the tractography image was generated. The FA, ADC values of patients were compared between the stable group and the
unstable group and the efficacy of FA and ADC, fiber tracer imaging and MRI in evaluating the surgical effects of anterior
cruciate ligament reconstruction was compared. Results There was no significant difference in the FA and ADC of patients
between the stable group and the unstable group at one week after operation( P >0.05). The sensitivity, specificity , accuracy,
positive predictive value and negative predictive value of MRI in evaluating the surgical effect were lower than those of fiber
tracer imaging (P <0.05). The sensitivity , specificity , accuracy and negative predictive value of FA and ADC in evaluating the

surgical effect were lower than those of fiber tracer imaging (P <0.05) ; there was no significant difference in the positive
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predictive value between fiber tracer imaging and FA, ADC (P > 0.05). The sensitivity, specificity, accuracy and negative
predictive value of MRI were lower than those of FA and ADC (P <0.05) ;there was no significant difference in the positive
predictive value between MRI and FA,ADC (P >0.05). The FA of patients with anterior cruciate ligament injury of grade Il
and [V at 1 week and 3 months after operation was higher than that before operation,and the ADC was lower than that before
operation (P <0.05). There was no significant difference in FA of patients with anterior cruciate ligament injury of grade [l
and IV between 1 week and 3 months after operation (P >0.05) ;the ADC of grade Il and IV patients at 3 months after
operation was lower than that at 1 week after operation (P <0.05). Before operation,the FA of patients with anterior cruciate
ligament injury of grade Il was higher than that with grade IV ,and the ADC was lower than that with grade IV (P <0.05);
there was no significant difference in FA and ADC between grade Ill and grade [V patients at 1 week and 3 months after opera-
tion (P >0.05). Conclusion The FA and ADC values of diffusion tensor imaging can objectively reflect the microstructural
changes after reconstruction of anterior cruciate ligament injury, the fiber tracer imaging can visually display the stability of

knee joint in the early stage after reconstruction, it can provide the reliable imaging information for clinical secondary operation

or early rehabilitation treatment.
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Tab.1 Comparison of the FA and ADC at one week after

operation of patients between the two groups (xxs)
2H 5 n FA ADC
famd 54 0.545 +0.042 2.259 +0.240
A 7 0.536 £0. 041 2.264 £0.225
¢ 1.356 1.413
P 0.350 0.472
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Fig.1 MRI and fiber tracer images at one week after

operation of patients in the stable group and unstable group
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Tab.2 Comparison of the efficacy of FA and ADL, fiber tracer imager images, MIR in evaluating the surgical effect of ante-

rior cruciate ligament reconstruction (x%s)
iH RIS/ % PR/ % HETEE/ % FE 1 T %% B P L %%
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FA il ADC 87.04(47/54)" 71.43(5/7)* 85.25(52/61)* 97.91(47/48) 38.46(5/13)"
MRI 74.08(40/54) ™ 57.14(4/7)* 72.13(44/61)™ 95.24(40/42)* 21.05(4/19)®

X 1. 660 2.385 1.642 1.735 3.416

P 0.032 0.002 0.038 0.048 0.001
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Tab.3 Comparison of FA and ADC values in patients with

different grades of cruciate ligament injury at different time

points (x%5)
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R34 H 0.541 £0.057* 2.031 +£0.356

T SRR P <0.05; 5 ARG 1 A P <0.05; 5 T 4
HARATHEE P <0.05,

3 g

SRR SR AN B AR L S FiT 2 S
AL S TR R MY, [ AR i
AR 32 R e i LU B B L LR A
LA A EEA NG, JoIe R 1 2 5 R LR B
P 2 A AU, B AE ) 1E e B A B L
TR AT 20 27 25 4 (ot 10 TR FE 490 L 10055 1399 . 400 e 1
1] O B 4 AN B B BIAR AL , R i S 2T
O 0 FRCT 4 2 TR A 0405 R 5 g BT BBUAG, 52 SRS
I WAL Y RIS A R A I
A W) ) 2R R PRI T 4G M, MIRT 5ok i 22 i
7 FH 115 58 SR T B FLRS M ) () e e P D AR
PRAG R (E RS SR I AR A 2 I B R
FE MLA5AL PR AR, I E MRT LR B A 4 11
DI 1 B S AN T T, A R VAR ) DR
Y, EEAR 18 A H 5814 52 R EH, MRI
A RERT b R A

FERH ARG B EA I S %N, I
PR BRI 28 S T i B AT 1 00, I OB A i T O 37
SERAE T E & PR RS TR . R Ik Bt A
AR LRI 5147 2l b K 401 3R BIGE 3l i e 7
[], R FA Rl ADC AJ 5 BEVEA 045 18 R AE 0L, 4F
AR i UG RT DO R S 0 AL R LS 3 7
[6] (7K 20T Bk e WS AULH0HS P 2R 4 9 34T, 140
AELER b, YANG 251 75 IE % /i 38 B
KR DT T A 4R B R, & PR EHG E
AT, V00 B 2T 20 7% s A% T LA Y 0 ot S s B B L
W, VAN 25 BEgY R B, AT 4R i R T 5
ARG I B B E R A A, A
WREAE T ARG | XTI BT T 2R 4R B
SR A5, 45 5k B SE RIS R 4 R 5 19 FA L ADC

HE e e TG O IR B AR 5 A FA
1 ADC FF AL FARBORA BB SR R ; 27 48R
B AR /N E A £ Y SR SRR, A dE R
e AL A A YR AT MR, AR
TE LB E A YEE T M s e AT
I, EF Y7 R AR VAL Hi S SR AR S T
AR AARENL T FA H1 ADC L2 MRI

JUBE Ry 2 2 2Ry 1 R S 2T 4R i, —
HETRZSARFR IR o WU LR )t
B, 52 0107 1) — 2, LI A £F 48 7 1) L 1] —
B 1) o 2 R 1) 2 A BE RS AL, £ 4 A
ZJ7 B, — AR I3 B 58 LB LT e 3E 1T, T —
R S AR BERHES , 2 B TR S 1 7 i b A
B PEIZ Sl Ik AL I A T SR SIOIR A i B
IS A i, DR SRR HES] (4 21 2 TROAE e
KAEsh R EEAE T AR P TS )
I VSR EEEARNS 1.3 DA FA &
TR, ADC AR T AHYT, il fie & F AR5 B AEY 1 27
275 i i) — K, o RS AR W) PN UK 01 B9 R S Bl
JE T2 ¥ AV 5 BRI i S8 SRl 0 R
Ji5 3 A/ FA R ZE R GG 53, aTRE S
ARG A U LT 4E o A0 T B i R FEIA AN
TR B IIREH K.

Zr LA SRR R AR 1) FA R ADC n] L%
WA TS SO B AR S B A DL, (BN BE AR P
P RS I S A IO ARRE 1 5 45 4 7R B R AE
PG PR SRR E M A E R, AT
DA R R PR B RS iR S T SR fs B

SE K.

(U] s, S5 T, e, 55 SC1RE ] B A U S A2
S BIRIR AT T ] e MR ,2013,7(3) :350-353.

(2] Fiowk, D8, THIZK, 5. 5738 B 45 47 - MRT AE G AR 56
PEAHTLI]. AR 2% 35,2017 ,36 (10) :1472-1476.

[3] VAN D P,VANHOENACKER F M,GIELEN J L, et al. Three tesla
magnetic resonance imaging of the anterior cruciate ligament of the
knee ;can we differentiate complete from partial tears[ J]. Skeletal
Radiol ,2011,40(6) :701-707.

(4] BRSLI), BT, 2Rt 45, fRFR IS LRI A9 Bk s 14
R MRI A LR [T ], g R s 4R (R 22 R0 , 2013, 38
(6) :610-616.

[5] YANG X,LI M,CHEN D, et al. Diffusion tensor imaging for ana-
tomical and quantitative evaluation of the anterior cruciate ligament
and ACL grafts:a preliminary study[ J]. J Comput Assist Tomogr,
2014 ,38(4) :489-494.

(6] wfiE. fFtdi DTTDTT 15 I3 I 5T 12 W A 2 4 % B T 45
PR FAAR S BT AT LT 1. o V4 B 25 0 i L 8 5 2% 3
2018,16(1) :98-101.

(%% 1181 W)



512 4

SO , 45 B 2 A I LR WA A A T L DX SRAG MM 48 T OuL %

- 1181 -

S FREE o SP-A & ifi 2 ThI 2 IS PR T, £
I P 24 5 B A, L T AR R AR B T 6 25 4
Tiifie, CPA £ il o6 6 20 1ML 45 38 375 M 384 o, SP-A 3l
Ik B 20 LA R A IV B A0 e SP-A JKSF- T
15, PRI, SP-A gt S e it 453 45 i 5 1) T 22 48 hn . AR
45 R BoR, 6I7 fE, C 48 & L7 LTB4,
sIL-2R .SP-A CysLTs IL-6 7K B 2K T A 41 f1 B
2 ,C 4% CD3* CD4* .CD4*/CD8 * /K- i 2
T A ZHFN B 2 ; SR WPl 47 5 2= | 1L R 5 Bl R A b s
TEIKBYRYT CAP, BT LUA 8503 il 98 5 SN, 2035 8
HRPEIIRE  WER I A]

25 TR B Ar 2 2R A LR R A b 2 1
ARG G i CAP F85 Bl RAE AR, 4 e SR 10 e
Tiifie , 0 S AE SN, Ul it 453 47, eh i D g o

(L] g SR SRR Gt A 3R T+ X R P Al ¢ 96 11
e RWERT]. WP B4 ,2018,20(12) :1872-1873.

(2] FrfLolk. T4 3528 MR & 70 S0 U0 B3R I 7 4 DX 3RAT P i
IO BT BRI RIS ,2019,11(20) :19-20.

[3] ARPINELLI F,CARAMORI G,MAGNONI M S. Risk of pneumo-
nia during long term regular treatment of stable COPD with inhaled

glucocorticoids;a systematic review [ J]. Recenti Prog Med 2017 ,

[10]

(11]

108(4) :175-182.
AR PR SN 27 43 25 R LA XA M i 4% 12 G
ST T (2016 4R 50) [ 1. e B RIT I 2 25, 2016, 39
(4) :253-279.
2RI IR AR, S S AR i e Sk A s s o JLE A X
ARASE N 2 # UL R R AR SN A TE PR E e LT ] e s AL
BHHG FRZe % ,2020,35(21) :1633-1637.
TRUE BT I, . LR LB AL X FRATPE il 4 BOR 1 43 A
Rt 25t Br [T i Aesc T LRHIG R 4 %, 2018, 33 (16) ¢
1246-1250.
FRETCIE, RE BN, REIG. /MR 1L B A B iR T N LR
e 1711 SEFIG IR ,2012,13 (1) :86-87.
X ). BaE R R IR LU RS R YT /N LS T AR I 4R I R
JT R B e g g [J . SEAPE RS A IR K, 2016, 16
(8):56,11.
RTE, FULER A, 5. s EI A AR R A IR R A 4l L Z
SRR ARG R IR I RO E R W [T ], SN B 24,2018,
42(6) .711-713.
AR, B R, XFE 22 AR I B = B4 RS R AR L2
il S 2 Wi G EE B g R [T ). e R s e a4
#%,2019,28(1) ;:96-100.
SR L Rk v TR T B A T X i 46 S SRR I 4 AR L
HAIME 5 sIL-2R (IL-6 540 ML 1 40 e SOCS3 ik 15
M[J]. i2#f,2016,39(7) :1664-1666.
(AXmEE:HBE)

(L#5 1176 W)

(7] Bk, w5, BHE, 55 B PR R R S5 A RS A 0 1 e O 1 i
JE A S B A B R AR X e [T ] [ B 2 i i 2
#%,2016,8(10) :60-63.

[8] NTOULIA A,PAPADOPOULOU F,RISTANIS S, et al. Revascu-
larization process of the bone-patellar tendon-bone autograft evalua-
ted by contrast-enhanced magnetic resonance imaging 6 and 12
months after anterior cruciate ligament reconstruction [ J]. Am J
Sporis Med ,2011,39(7) .1478-1486.

(9] milikide, 2 BRAS K, 45 MR 9" 1ok dak iR A 117 58 LB
HAEARE AR A ATEET]. AU 2 ,2015,49(3)
228-230.

[10] YANG X,CHEN D, LI M,et al. Diffusion tensor imaging of the

anterior cruciate ligament graft after reconstruction: repeatability
and diffusion tensor imaging metrics[ J]. J Comput Assist Tomo,
2015,39(2) :244-249.
VAN D,FROELING M, DE S, et al. Diffusion tensor imaging of
the anterior cruciate ligament graft [ J]. JMRI,2017,46 (5) :
1423-1432.
FALHISCH, ik, . A ARERIE T A R SR X R TR R
N L)y T A8 U Al A BB S N A T LI ER AR [T ]
JTREEA£,2017,38(18) :2755-2759.
AN R R, Bk T, 2. ACL by 224 A e ) 2 20 M B Bk
BRI RDEFELT]. v B PR g 751 2% 22 75,2016, 34(5)
572-576.

(Fx4miE:= R)



