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Comparison of the Diagnostic Efficiency
Between MRI and Ultrasound for Anterior
Cruciate Ligament Injury

SONG Jun—tao, DI Guan—long. Department of Traumatology, the Third Affiliated
Hospital of Xinxiang Medical College, Xinxiang 453000, Henan Province, China

[Abstract] Objective To analyze the diagnostic efficiencies of magnetic resonance imaging
(MRI) and ultrasound for knee anterior cruciate ligament (ACL) injury comparatively.
Methods A total of 110 patients with suspected ACL injury treated in the department of
orthopedics of the hospital from June 2015 to June 2017 were collected retrospectively.
All patients underwent MRI and ultrasonography before operation, and the imaging results
were compared with arthroscopic findings. Resules Among the 110 cases, 63 cases were
ACL complete injury, 28 cases were partial injury, 5 cases of absorption or atrophy and 14
cases were normal confirmed by arthroscopy. With the arthroscopic results as the golden
standard, The diagnostic accuracy, sensitivity, specificity, negative predictive value, positive
predictive value and kappa value of MRI for ACL injury were 90.00%, 92.71%, 71.43%,
95.70%, 58.82% and 0.612, respectively, while those of ultrasound were 84.55%, 88.54%,
57.14%, 93.41%, 42.11% and 0.586, respectively (P>0.05). Conclusion Both of MRI and
ultrasound are of high diagnostic value for ACL injury. Ultrasound has advantages of non—
invasive, low cost and short examination time, and we can choose a suitable examination
method according to the advantages and disadvantages of each examination method in
clinical practice.

[Key words] Anterior Cruciate Ligament Injury; Magnetic Resonance Imaging;

Ultrasound Diagnosis; Arthroscopy

AR X)) (anterior cruciate ligament, ACL) #5455 /&M<
P WRB 2 —, AT 5| RSO M S s sh s, 5 AR LI IE T,
ATEURCAR, BERIFRTE . P ARGER HAh g Wi, &
BN 8, FEE B ME . Bk, ACLAR S I FL IS ket
MRS UM E . HAT, IWARIZBrACLER 1 1 77 v 3 B HE s S i
). RASREE . BEALIR % (magnetic resonance imaging, MRI). 2%
WHERES, HRXURETFERIFAE - ERmRME. BEBHES.
ARAWI AR, REFHEE. . 5. WEEMSSR S, BeEE
ACLAF 3 5 W7 e/ R 7 5 A2 s R B AL AT 92 [l 5P 43 7 110451047
MRI. B SRR B RACLI 4612 B IR TR, B ERIIMRI S
PR ACLAR 3 2 A, IR 40T

1 #WREFHE

1.1 —fRBR  EHMEUEE20154E6 H ~2017486 F FR b & RHEE1L
ACLARI 5 B 11061, Frfs B ¥ B A& se B IMRT SO A B ekl Jf
SR T ARIESL. L F7961, L3141, Fik18~56%, T
(35. 78£5.46) 5 AfE69%l, AlgA1fl; SGIREK: BshHifha06),
ACEBAGEE], AL EAVE 166, BRIFTER 3G, IRARRER A . Sk
TR BT AR, SIS . B AR B REZMRT. B A
7, JETMRI. EAEKEE1~TdHNAT R TR T

1.2 ¥



1.2.1 MRIfEE: XA H
iHAchievel. 5T MRIFHI{C.
B, BFBMENL, KATHE
e IR A7 . MRS R, FAT
ROGRALHAH: AMEAR: &
RARBLTIIMAUE (T1-weighted
imaging, TIWI) F % (TRN
520~560ms, TEA10~13ms),
IR 7 %5 B 0Bk A5 i 40
#] (proton density weighted
imaging fat suppression,
PDWI-FS) (TR25¥2080~2180ms,
TEN12~29ms) ; JeARALT2 AL
P H e B P BT ] (fast
spin-echo fat suppression
T2 weighted, T2WI-FSE-FS) ¥
5] (TRN2700~3040ms, TEN
50~60ms) ; FEEHIT2WI-FSE-FS
4 (TR2A3000~3740ms, TEN
50~60ms); ZEJE N4. Omm, JZA]
FEONO0. 4mms AR, ATINAT 2OMR
7 1~2cmiEH,

1.2.2 HAERA: KA R
THEPTQT7 AL 1, 22 3 )68 75 12 W
10, FRLIR N4~ 131z (LkFF) &
1~5Hz (BJE) « AR, B3 H
gy, BEaEE g0 ~90° ,
W v IR Sk il B A MR AT AT
HHNEEELS ~30° , ¥
FHACLEFRATHAVIHE, FFATH
Il Jat 00 e AN AR 1, AT A
WACLETR . A, BAE., 4%
O S A E#ahEosE, H
Hlgmgtirtes. BEEER S
BEATIWEML, REFBSTTEAR
R E, AR Sk E A I 53 A
B, T EACLIE & M 4L
WREAAAER T A, IRk
NUIE T 5 d, B2 N
15° ~30° , IWEACLEFRATHAY]

CHINESE JOURNAL OF CT AND MRIFEB.2019, Vol.17, No.2 Total No.112

8, FUMEEACLEL. EA.
EIN I k> SR ) E= =R 2]
e, H ST e,

1.2.3 Xgifme. AHS
HRVWEFARL HFA—4ERF
REIMTERS . B BPENML, B
2545 MO0 B, R RN H R DG AT
WA, FT AT RN, R AF
IXTACLIETE . A FaEtE. 9k
NG ATIR A, A7 /EACLAR
&K, MCAERENE m A2, Bl
2 FEERE ARG N R
EHAL G I . RESRH, &
B AFTEACLER A B A M. KR
A, WSTRIAT AR R
B @R YT i .

1.3 2¥iks#E MR FACLH%
15 W bR e . ACLIE 22 1t v I,
EHES. EER, ViR
TR SR, W) P A A AAE S
S48 s ACLAIARLE kb, &
JEAw #Blumensaat £ 77 n]; 558
XM >0.39; BETEE
AR AT, B AR 1
>1.5mm; f2H T > 5mm, Sl
M B W RACLSE 4= 7
i WA MIER, 8

fAAE, T N AT L T RS
T, H A WA IS e R
Ko A FACLI S WibriE: 4
ACLI=| P& Hh by, R ROARA, U e it
G B R R BB, B B
S Y BT LV PRI X, B
ANFRIAZ 2, 5] 75 AN 35 ) A DL e
MR Bl 75 s ACLIR] 8 i 2 gk,
BRI AE, IR R AT L3R
SO ER; ACLIRL G sk, Wi Jm
i 2 PR B AMUACLAZ 46 kb
AL [ R s 5 A L,
PCLEERE, ERE “2” F’
i, B AR WERZRACLSE 42
Bafsi S L e
W %488 S ACLIR A5 23 22 i
RS SR A bR v
1.4 Git% K% XH
SPSS20. O A AT G it 43 #T o
LR BB FARER N “ &t
7, THEMRIEGHE 5 2 W ACL %
i HER I . BB . R R
FECPE T A5 FFPE TROEL, 4 [A]
AT x K6 ; IR fHKappa— X
PR 58 70 B P P 7 1 5 T B AR
g B ) —8: . Kappafti>0. 75
Fom— B ML, 0. 4<Kappafd

%1 MIBRFLREXFTHRELRAR

MRI X4 Aeit
PRk P

FabE 89 4 93

A 7 10 17

At 96 14 110

2 RERBUEREXVTHAELRATR

e e &it
Fel b AR
et 85 6 91
F) P 11 8 19
At 96 14 110
&3 MRI. #72-ACLIR45 5 Br sk gt

285 A BRI Eh i FEL P L AR B o 50 A
MRI 90. 00%(99/110) 92.71%(89/96) 71.43%(10/14) 95.70%(89/93) 58.82%(10/17)
B 84.55%(93/110) 88.54%(85/96) 57.14%(8/14) 93.41%(85/91) 42.11%(8/19)
x? 1. 473 0.981 0. 622 0.470 1. 003

P >0. 05 >0. 05 >0. 05 >0. 05 >0. 05

- 137



P EICTFOMRIZE &

20194F2 H 1748 280 Mg

<0. 715K~ MR, Kappafd
<0.4F R —FMZE, diEKappa

A ATUR S ; PAP<<0. 05N Z
A G
2 &% B

2.1 RELR A411001,
ZRITBF RIS, ACLHI96
#1 (SE it 634 (1), #H o
152841 (KEI2) , 5451 47 18 W Ui B 25
g5), IEH 140, FrE B B3R
TEWIMRT . A K& (K3-6) .
MRI. HHS KRB R X T
AREE R WL -2,

2.2 MRI. @A XTACL# M2
WTRCEE  MRIVSWTACLA 1 I HE 1
PR BUBPE . RSk AT
. I E & A, |
A LA 22 R GEiT2E (P>
0.05) ., W#*3. MRIK EKappald
N0.612, 5K A Kappafdly
0.586, LUK, ZFLAIT
7 L (P>0.05) .

3 W

ACLAB 15 0 S 3R 112 2 i T A
7. MUETG 2 )8, KK
LN L WTACLIRAG 1) “ & br
W, AT LAERIZACLE S ML, {H
mTRaERHHRE. K. #
TER e FFRAEZ, A58 K
NEMK T . MRIH T B B 1)

WAL T, Rt RACL
AT G5 LBtE oL, 2 H b
A RN TRE TR, &
ACLIR A B sz Wi i, (HIHAS
A o FH AN By 53, o A I TE) AH X
™, R RS T ACLER
MIRER AR T B, BA L. #
PERRIE Bt FemaiSHE
ST, EFER, HEEE
AR, E KA e
AR - b S 7R R G ACL R A 1 100
XL R T R BoR RL
Fo 1M H ATMRIA & ACLAR 5 12
MEZELBR TR, ki 2x,
MRIXJACL A5 4 12 Wi #E s 1 4 v
H68. 4%~92.59% 7", M, A
WFR AR YT B Wi 45 N “ & hr
#HE” , VHE T A XTACLIR i K12
Wi Rk he, I SMRIAS A 34T T E
B AR RER, BEEH
ACLIRAG TR P . UM . R
PE B PETROUAE < FH P TRIIAE
kappafti 73 5 ~84. 55%. 88. 54%.
57.14%. 93.41%. 42.11%.
0.586, SMRIZKIAI90.00%.
92.71%. 71.43%. 95.70%.
58.82%. 0.612tbEZE R LG it
RO PR A SMRIXTACLAR %
VAR EZEIE, 5XTER
EERA R — 8, HPM
BHEIZWI R Y, 55
s ONR T — 8. AR R, #E
2 W I TR A%, B
115, o 7451 8 50 1 B AR IE S

() ()

Bl B FACLE &l B2 KT FACLE 4545, B3 MRI NACL5E4:Hifh; B4 MRI FACL

oyt . B5 AACLZE 4, AACLIEW : B6 ACLES M54, AACLIEH .

138 -

AR EEACLM A, i Bl T F2
PR, JE I AR B R
RE UL 52 20 o, T ] 4 A 7 R
DL H B, MRS NACLIES
HoAh A 835 4 T B IR AT UE SE A
SRR ST, R RS
WAFTE B BRI, 1T CEAT 5 A
RS, BT R I BRI AETE,
811588 75 AN BRI T 2 IS T B
. A, mbTmEER,
W) A5 W R AT 5 4 R 56 T 2
AN, T A R] 4 A EE  R AL S
W E R, WM A R 12 NACLIE
o LRI, X FREACLHR
i BPERR T B BT BT i
B RS E T, A B DA
WIACLER (G 15 5L, MONHE A2
AR AREFF A, HHZWRHA
PE6f, M EIR, ACL[EIFE AN
5], B MG R, B R E
ik, RiZ NG, Mo B
o IE 552 A9 g i g 4 0 BT . ACL
o PR 2R, A
PG, WK R,
ZACLEFBR MR 45 0, R HSR
B S 0 R A X R L
I, EHEINK, TR @A AT
ACLIR U5 2 Wik, REEW T L
s (1) HAKF & M EITHAT,
I EPRACLIE T . WL 55
FRE: ()RR, REER &R
B, FHE@MEEATX T (3) LR
AT AR, TMACL
5k It .

Zi LTk, TEACLIR 2 b
b, MRI S A H B &2 Wi
B, TR A ES R RE A X B
i, HMEAHREREME. %MK,
AP A S H A SRS, EIRIK
Hkiz H AT s 25 B A B S ik
1TIEFE.

SE XM

(1] &1, KE, ALE, F. 24 %3



SR IMF R EERE B4
TREEFHER G ], P EEL
EF A&, 2016, 31 (4): 421-425.

[2] 3V A, & A, 2 £, 5. 8T X9
WG BB (T]. B
LB, 2016, 31(9): 893-895.

(317K, 43T, x)F A, F.1.5T MRI
IR EFHRIMF R 5 X T4
LU —B AT [T]. B AR
%2017, 38(5): 76-78.

(4] £ 4. MRI&T AT X 80 4 45 %9
L& LA RS X4 kR AT
% [J]1. #FECTHAMRIZ &, 2017,
15(7): 146-149.

[S1 &4, FARE, e, F. %X
H ARG 69CTH5MRI 38 £ LA
LA [T]. # ECTAMRIZ& &,
2016, 14 (8): 121-123.

(6] F& B . MRIZE AT 3 X4 4 45 4% 4% Bh

CHINESE JOURNAL OF CT AND MRIFEB.2019, Vol.17, No.2 Total No.112

LT e A [J]. F B CTAMRI 4
&,2016,14(10):127-129.

(7] 3k iy, 40T, x| o, S MRIx PR
AR I B LW AR R PR
By Bl A7 (1] B AREF
Ze&,2017,27(5): 887-891.

[81Vatk, B &%, BT 2, F. T XX
)7 FAGMR IS W7 Bl B 7t 4%
Hualll. FEEZH ST, 2016,
18(12):1201-1202.

(9] Btivik A, R 2, FROCHR, 5. A8
ZCTHMRIV BT X L 4115 49
R II]. 2% EF,2016,
37(5): 569-571.

[101B&%, BiEE. 5985 548
H IR R AR B ARG B8 P
R [T 6 REFMAE & &,
2018, 1(2): 132-133.

[11]1Cai X H,Yang S P,Shen H L,et

al.Application of contrast-
enhanced ultrasonography
and ultrasonography
in rheumatoid arthritis[J].
International Journal of
Clinical & Experimental
Medicine, 2015,8 (11):20056-
22064.

(12]lweess, 2+ %, LEF, F. ar
R 745 6 & AL B 5 [T].
AALEZ,2013,35(18):2804-
2805.

scores

(R G 45: % 4%)

[Az 8 #7) 2018-05-12

(E#% 135 W)

[R5 A A JBE 471 bk B2 9 A6 3 4 68 A
Xt 5 R FEMR T2 W s M 975 )k 320 ¢
ERE, HZ BN RNk
R A

g5 BTk, ASCAE FIMRIX
G S 0 9k BB 5 9 s AT %
BsW, FEER, XREL
B HEME, HMNAREEN
KL Wik, Tas A HAh
FARA AL .

2E UM

[1]Xiong L,Liao L M,Ding T W,
et al.Clinicopathologic
characteristics and prognostic
factors for primary spinal
epidural lymphoma: report on 36
Chinese patients and review of
the literature[J].Bmc Cancer
2017,17(1): 131.

[2] 4%, R K. &M A & 0
TR EET]. P E ZEh
B4 &, 2016, 24 (1): 245-249.

Bld R EF2BRELS 2. RIEE
BEARERER[I]. P AEZ S F 4
&,2016,50(10): 724-739.

[4]1Go T,Iida Y,Aoki H,et al.
A Patient with Malignant
Spinal Epidural Lymphoma with
Initial Rapidly Aggravating
Paraplegia[J].Open Journal of
Orthopedics, 2017, 7(3):90-97.

[5] 8 L. RA MK ARR LI RAT A4
MG RE [J]. AR A&
&,2017,23(6): 571-572.

(61 F4%, LB, 2 ik, 5. 4
EFRAEEFTLHKECEBRS AR
BE S e AP 14 [T ], W R R A 2
&,2016,19(5): 640-640.

[7]Dho Y S,Kim H,Wang K C,et
al.Pediatric spinal epidural
lymphoma presenting with

compressive

A distinct

disease

myelopathy:

pattern of

presentation[J]
World Neurosurgery, 2018,
114 (15): 689-697.

(8] M dR, Fhmb %, AR Zm, F. 4
REFEFTEHRECE G YA
o BRI AE [T]. A5 F &,
2018 (1): 68-73.

(9144 %, AR E4R. 25 2 MMM & oA
8 TS P AG T B [T]. o 4R

s deE,2016,23(17):1134-
1137.

[10] Bl %, MR A, TMF, 5. Ligw 5
B RERK2004-20115F @ f 5% K 5
R o b o 2 i I R Y
Ze&,2017,24(8): 507-511.

[11] 2H)ex, 245, A, F. LiBETH
RARX2002-20125F & o5 RAT
FAM Il PEANETA, 2016,
32 (11): 1547-1550.

[12] KR A, (R J 8K, SF AR K, . MRI+F
M RE BT RIS A B [T].
b EE AR &, 2016,
22 (4): 351-355.

(131 2H, 44 5. T MR T GMRLAF
TR T]. M FFERK, 2017,
32(2): 183-185.

(1411 R 32, Hi& R, ks, .4
B R AR IR SN R R MR B8 B R
PII]. FECTHMRIZL &, 2018,
16 (2): 140-142, 148.

[15] &3, MR E, A FAr. 404 F AR
A2 R %8 kR R AT
% [J]. # ECTAMRIZ.E, 2017,
15(12): 15-18.

(R 452 % 4%)

LAz B 471 2018-08-15

-+ 139



