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Comparison on efficacy of ultrasound and MRI for diagnosing
meniscal injuries: A meta-analysis
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[Abstract] Objective To compare the efficacy of ultrasound (US) and MRI for diagnosing meniscal injuries using meta-
analysis. Methods Databases including Web of Science, PubMed, Embase and Scopus were searched for studies comparing
US and MRI for diagnosing meniscal injuries. Two reviewers screened the literature and extracted relative indexes. Pooled
sensitivity, pooled specificity and the 95% CI were calculated using a random-effects model. The area under the curve
(AUC) for the summary receiver operating characteristic (SROC) curve was obtained. Results Eight independent datasets
from 7 studies comprising 564 patients were included. The pooled sensitivity, pooled specificity and AUC for US was
89.47% (95% CI [84.26%, 92.30% 1D, 87.31% (95% CI [81.28%, 91.47%]) and 0. 913 (95% CI [[0.879, 0.9320]),
respectively, while for MRI was 89.45% (95% CI [81.25%, 94.31% 1), 88.48% (95% CI [82.42%, 92.66%]) and
0.928 (95% CI [0.914, 0.952]), respectively. Conclusion US had efficacy comparable to MRI for diagnosing meniscal
injuries.

[Keywords] knee injuries; menisci, tibial; ultrasonography; magnetic resonance imaging; sensitivity and specificity;
meta-analysis

DOI:10. 13929/j. issn. 1003-3289. 2026. 03. 018

Xt L 8 A 5 MRI 2 B3 A iR 15 7 3 AE -

bl

oM

 F.:x R .:X F .k E
(1. N R CZE 69344 FBRON A BN, B Pl Ze  836700;2. & A RAFALEE 949 B& B ka0 F},
3B IZWIRL B I 836500)

(# ZE] BE RAZEFESINLEE(US S MRIZW-EARBGHBEE. FiE KR Web of Science, PubMed,
Embase M Scopus $U#5 FEWCR Y US 5 MRI 2 W2 H AR 40005 A G B9, 1l 2 44 4 2 0 356 SCRR T 32 UM SC80E . SR I BE AL
RN T TG I URR B K B O R 5 B B 95 %6 CLL AR R 25 & 2 108 T AR RRAE (SROC) i £k DL K M 6 °F 1 L (AUC)
R OEYIA T ROCHERAE 8 WML WEST (3t 564 il . US2WE A ARBR 05 0 A R U E & IR R E & AUC 43 41
9 89. 47%[95% CI(84. 26 % ,92. 30%)1.87. 31 % [95% CI(81. 28 % ,91. 47 %) K 0. 913[95 % CI(0. 879,0. 932) ], MRI 43
A 89.45%[95% CI(81.25%,94.31%)].,88.48% [95% CI(82.42%,92.66%)] K 0.928 [95% CI(0.914,0.952)],
g1t USH MRIZW¥EH R ti3e s .

[X$iR] MBiv: AR RS BSR4, MRS BUBE SR R0 200

[FESZES] R684; R445.1 [XHEKFRIFE] A [XEHS] 1003-3289(2026)03-0408-06

[F—1EE] TEA9L— B JHE A+ A+, FIREIN, #5585 W 3 SMBHE R . E-mail: wangzhiorthopedics@126. com
(EEESE] RE . P EARMBCE 949 KB A 2. 836500, E-mail: zhujun16@126. com
[ EH] 2025-09-22 [fEm B H] 2026-02-02



Hr ] BE2E AR R 2026 AR5 42 %5 3 ] Chin ] Med Imaging Technol,2026, Vol 42,No 3 e 409 -

2 B3 S R LA A5 2 AT A 2 5 )
N E SR REER Z . BRC T R
W A AR 0 A A e (AR AT B 9 H
B i O PR N A PR . MIRT 4k 4 2243 3R &,
PR Tz AR B A R RS TT LA A 78 4 2
HARBEBHFRNE SREAYES . TFEEHEILAR
75 (ultrasound, US)7E2 8l £ 4 %5 0 H 1 v B 45 38
£, BT AR5 K2 R US 5
MRI #4720 37 PP AR, BB 2l % — iy 32k 1) o ffy
HEATIC B B0 6 WL R B LA US 5 MRI 2 Wi 4L ig
ROBFSE . A SCHE i 25 46 20 M7 LU % US 5 MRI 2 W72
AW RRE .

1 #REFE

#1F Cochrane Z5 A 3CF BFFE R K 07 vk AR IR
PRISMA checklist 5. 4852 £ PROSPERO
br & 4t ¢ ik WP & % R 0o CiE O S
CRD420251036696) ,

1.1 k& Sk 7 PubMed, Embase, Web of
Science M Scopus B4 E AR B 2 VLK E 2025
E 4 H 15 H A 6 SCHR, K &R 18 A 5 “ Meniscus”
“Magnetic Resonance Imaging” “ Ultrasonography”
“Diagnosis”, LA M £ 3580 iE 1) B A s 2R A 32 806 5
H A AHSS & 0 AT R . 2 24 163 0 ik SOk
FE4 IBORH G K4

L2 MARHEERIRHE PASRUHE: OHIEILK US 5
MRI 2 Wi F At 0 19w B P s 4h F 58 s @ DA G 19 8%

RevMan 5. 3 #fF i) QUADAS-2 3% XF 44 A SCiik
(0 o i EAT PEAN AR b R A O 1 2 £ L 1 I p A
B R e U R Rt R A LA

1.5 Gt dr SR Stata 17 #1725 #4001, DL
BE AL % 07 A5 AL 3158 5 OF RO B R R e E
95% CLIFUASRME T X 2 LA R o it & iF
i WF 5 18] A9 S BT PR, 3R RS A 52 i A AR R AR
(summary receiver operating characteristic, SROC)
Hh 2% M Hph 28 7 1 X Carea under the curve, AUC),
I AUC 43 3 D3R <<0. 7 RK.0. 7~0.9 K
& .>0.9 NE ., M Fagan 54 EVTEAL So 5 | )5 56 4
K, 221 Deek U 2k, LA Al & R A 75

2 #R

2.1 SCHREG R WA R LRI 538 fi SCk il
HRFER LS AN 3 R CHk A A T R
BRE AL 8 Tk ST A AL Sk 564 R (B 1)
WABEFE R HARFFAE LR 1,

2.2 WA IEM QUADAS-2 = R IF ML R
7N s AN SCHRTE 28 SR D7 T AE AE — 5 D A XU = 7
SCHR A, T4 4 B OG5 B2 TR BE I #R A 1 2 M MIRT
G52 R AN AR G R NN S AMI 2 A B A2 B B
AV A D R XURS: (8T 2)

2.3 ZEFSMT US WA Bt

2.3.1 AIFFNE  US2WrE A0 4 It
JEJE Ry 89. 47 %95 % C1(84. 26 % ,92. 30 %) T, 5 JFi 1
I'=47.69% ;& IFRe 5 Bl 87. 31695 % CI(81. 28 7%,

Ko Ay 5 F- R 25 0 4 bR o O 4
fit A7 2 OB EH OB M true [

B EAG 2R
2N ASCHiR 5380

positive, TP) . &t FH ¥ (false |

YR EBRYE
B3RS
|

positive, FP). H B 1 (true
negative, TN). & B P (false
negative, FN) VO4% F . FE
B i : DA St sh Pk oe el
N L% HE (artificial intelligence,
AD % B A C B 5T s @ K 2 it 58
LW s QAR I AT,
1.3 PRHCEHE b A —
Ve R R B K WP
FEA R RS 2 SR
2 5 RV 5 3k 0 ] B B (], LA
Je TP, FP, FN # TN 4
B,

LA WA CH TR R

BL AR 427 L
HEBRSHT
T 1
125 Tl 4 T AR 20
[ BRI 15
Al 1

EndNote#X {245

ILAATFICHR S 14 A SR 1455

[ AP ATI ] (1)

Bl 1 SCH R AR



e 410 - o BE 2R R B R 2026 AR5 42 #5255 3 8] Chin ] Med Imaging Technol, 2026, Vol 42,No 3

F 1 YA SCHRERAE

3Lk o % gy BW o USHEOSKECR/ SRR £ BD T TP FP FN TN
=2 Jrik MRI 35 VRS R (D i) f5i) f5i)>
1 ELSHIMY AlS! %K 60 UsS 9~15 MHz KA 39 2 3 16
MRI 1.57T R 38 3 4 15

2 SHETTY A AlZ] B [H 35 us 5~13 MHz PNl 19 4 3 9
MRI KH ENll 19 0 3 13

3 ALIZADEH Al®! i 74 Us 14 MHz 3 KM 53 3 5 13
MRI 1.5T 3 KN 57 2 1 14

4 AHMADI O R 157 us 5~12 MHz 2 N 79 7 10 61

) MRI ARH AT 83 5 6 63

7 TIMOTIEVIC SCacute)!'%) FE/RYET 66 US 5 MHz,7.6 MHz | 24 5 10 27
MRI 1.5T ENl 23 4 11 28

6  TIMOTIJEVIC S(chronic) %) ZE/R 4 41 US 5 MHz,7.6 MHz PNl 17 2 3 19
MRI 1.57T | 15 1 5 20

7 COOK ] L8] EJE| 71 us 10~14 MHz R 54 2 5 10
MRI 1.5T ENl 54 4 5 8

8 KHAN zH7) Wk 60 uUs 7.5 MHz 3 JHN 37 2 3 18
MRI 1.5T 3 AN 34 4 6 16
91.47%) 71, 5 B ¥ rxak [T (T
F=o0 (@ 3): i iy I

\ s I
SROC 2 (B DI oo g e

AUC?‘J o 913[95% L 1 1 1 ] L 1 1 1 ]
0 25 50 75 100 0 25 50 75 100

CI(0. 879,0.932) ], it R %) HRE I %)
2.3.2 %éﬂﬁ% [ B [0 s s B R
I - B s ANFETE o
Bk Fw (P =
0.540), LK 5, B2 Sk A O R R
2.3.3 JERAER
Fagan %] % Kl U B i Gl E
146, . SHETTY A Al _é_._ SHETTY A All2 —éi_
2.4 A ELSHIMY Al e ELSHIMY A .l
MRI 2 W2 3 A ALIZADEH A" : ALIZADEH Al S
2.4.1 B IFR R AHMADI O . | AHMADI 0! S

MRI 2 W5 2k fg SLADIAN S(acute) 1 e SLADJAN S(acute) 15 e
B Gy SHADYAN S(chronic)':jl _;r._ SLADJAN S(chronic)[:" —._E_

U v ol COOK J L1 e COOK J Lt —
89.45% [ 95% KHAN 7171 : KHAN Z17 :
( 81.25%, i i
94.31%) 7], 5 i e oA > B <>
F=70.10% 4945 | |
SOE A 88.48% 05 ‘ 10 04 \ 10
IR E G IR

[95% CI (82.42%,
92.66%) ], & m Ik

F=39.67% (K 7); »
HSROC 1t 4 (| 8) By AUC K 0.928 [95% CI 9 R/RAAFAEW] A& A & (P=0. 370) .

(0.914,0.952) ], 2.4.3 JEWAEE  Fagan FILE WA 10,
2.4.2 RFEMMBE UL Deeks B H 4 2 (14 U 2 & 2.5 Xtk US 5 MRI Wil H it fhziage — &M

B3 USZWik H 6 & F BUSEE K& IF R 5 B



e 411 -

Hr ] BE2E AR R 2026 AR5 42 %5 3 ] Chin ] Med Imaging Technol,2026, Vol 42,No 3
1.0 0.08 - P WU S PR A
& O AW i
( I EIEC % I'=0(P=1.000),
© |
osk -7 0.10F | RS SO MR
® | F=0(P=0.790), 2%
06f 5012} " r’ S ILG T
u 2l | H AUC aﬁﬁ{u,ﬁiﬁ
B O LTk g ‘ ‘ I
041 ® ORI = 0.04F , 8 = g &' T
AR =89 47% 33.30% (P=0.221),
Fi5E)E=87.31% o
o2l —SROCI%k 0.16 - | B 3 it
: AUC=0.913(0.879, 0.932 - .
—95% (1 ( ) ] MRI 2 Wi + H
) B o ! . S Bt EE A
0 02 04 06 os 1o 8 10 100 1000 P33 A AT, (A 1% 4 15
1—i 5 ZWr LA L — .
RS e iZ W it @ R % % 3K H X Y
B4 USBIREA BB SROC 2 5 I US LI AR 0 % 0 fi W B AR AT S 2%
01 99 B4 : Bk !
3 591 i |
87 e 333 SHETTY A A —._é_ SHETTY A Al 4._§_
§ 11,990 §§ ELSHIMY APl —— ELSHIMY APl :
A 0 a3 ALIZADEH A" 5 ALIZADEH A" .
= 20p— 80 = AHMADIOM| AHMADI O L
T ) D — S i —
E o I ég £ SLADIAN S(acute) L - SLADJAN S(acute)' i
= 2(?; :i %‘3 & SLADIAN S(chronic)™ |«  SLADJAN S(chronic)l I I
) ) 03 o COOK J L1 _ L COOK J L I
& gg& ] ! KHAN 7071 .l KHAN Z1 -
3 - 3 ; |
ik % R - apir <>
99.8 3 ! !
999 0.1 | |
o JEIHER (%)=20 i ! ; ; H ;
S EBAAL 0.5 ‘ 10 03 10
L AR (%)=62 A IFRURE &SR
" WIS H=0.13
S B 4 (%)=3 @ e
o I 08 o g 2
Pfoy o S ] 1% |
® - ’ g \/?\ i N =1 k
0.8 _;\\ ;o 010 1 i B 6 USiz2Wi: H ikt 15 4
of- } Fagan 514 [4] 7 MRI
|oe / B B AR A I U
! S012f o / BAIHERE  ES MRI
2 4 / .
S & i = ] LK A B B SROC il
YN SCR g ® 2 9 P4 MRI 2 W
04r ‘ ||”)<)(J“/'I' = 0.14 (9] (€] . = . s
THURE=89.45% 1 H AR 1 K 2 A A
551 =88.48%
— SROCIi% ®
0.2 AUC=0.928(0.914, 0.952) 0.16 - @ J
—95% (I I o
 95% NI FHIX I
1 1 1 1 0.18 1 1 J
0 0.2 0.4 0.6 0.8 1.0 0 10 100 1 000
1S () BT LE (0]



o BE 2R R B R 2026 AR5 42 #5255 3 8] Chin ] Med Imaging Technol, 2026, Vol 42,No 3

e 412 -
0.1 99.9
0.2 99.8
03 997
8:? §§:§
LR
: IR LL 58
3 1900 97
3 200 R
10 %80 90
~ 20— 120 80
S 301 e B g0 &
F40 2 60 5
= 50 | SO i
2 4 by B3
5 7 0. 30 7
® g (;)L'é% w0 &
90 : 10
03 000
5
95 0.002 .
97 0.001 43
98 b
99 |
993 01
9973 5
99.7 03
998 02
99.9 0.1

B (%)=66

ALSRLE=0.13

A S I (%)=3 @
B 10 MRIZWi H B fifi Fagan 5114k 4

MR TR AU L2 WiAae 5 Z A S ik, A
I AN 7 G SCHk .5 ok A R B E K L2 ok
& K [ G0 28 D A RO S X,

XTI sh RGP . US 1Eh MR K2 1 4% i F
Br EABEM AT E A L RO X B R 454 0 5 A
S FUAR T A5 A B U Y B B KO- B US M DL SR
F A e 59 AR SR AR AR FE MR Fa A A
SIEBE MBS, TR WA TN US £
AR H 25 S HE M E S 8K, J0 X 1
DRI 2 B AT B e EE o R,
FZAAN 3AENA 67 A 3L 78 O B W B AFAE A
I B 2 H A8 47 s % 0 B 3 22 97 AR 1R 2 PR L S B
ORI RETE 5, AMFRA R, US B IR G
2 H MR B ARE S5 MR AH 2, #2755 US Al /5 40 4
Wi A AR A B i A T R BAE A W A
o US M L2 Wi (99 4] B9 AT 5% 12, a1 KK FRAR AR AR 32
H R R ITROR

25 b US 2 W e 2 A it 1530 e 5 MRI A
LS TAERE M E A A TR, Rk AT Rl
HE— 2 455 /N B A A ZKSF AN [R) T 368 ol i 2 50000 o
T US FEILJZ W HE T B H . AW 5T 1 32 2 Jm) B
OGN FHE R b A7 X 4% S B AW B b
AT XA T B AR 7= A 5 ), BT T @ 4
ASCHR T 2 5 A A B 21 AR 408 05 58 AT RE R 3L
AT 5 [F0) S5 o0 1 8 A 3 i s SR ok 8 O 125 5 O %o - 1k 5 i

[E1) A 182 B AN HE B3 S [ 30992 W7 35k A7 7 5 K 2 i) i
TR A ey s D IC I 56 4 ff B v BE S5 I 1k T g s i 5 0
S5 HMEE M Y94 R 8 3 JE S EER 2 R R
ZEREIYHT AN L [0 L BRI T LA gtk

Hadk R . ARELEFRARLAEFE,

EFTH . TEIEAILRK BEPBALEF; T L
AR Gt oA EAMR R R ERF . FA
X#,

[ 5% 3k ]

[1] DUONG V, OO W M, DING C, et al. Evaluation and treatment
of knee pain: A review[J]. JAMA, 2023,330(16):1568-1580.

(2] Eik, T, Z4R1E 8. B 300 B 30 BB S5 28 T AR 8 05 17 10 o A K% Tl
B % e (1] . B AMBF 2 3R L 2022, 24(7) :490-493.

[3] BANSAL S, FLOYD E R, A KOWALSKI M, et al. Meniscal
repair: The current state and recent advances in augmentation[]]. ]
Orthop Res, 2021,39(7):1368-1382.

[4] SHAKOOR D, KIJOWSKI R, GUERMAZI A, et al. Diagnosis of
knee meniscal injuries by using three-dimensional MRI: A systematic
review and meta-analysis of diagnostic performance[J]. Radiology,
2019,290(2) :435-445.

[5] ELSHIMY A, OSMAN A M, AWAD M E S, et al. Diagnostic
accuracy of point-of-care knee ultrasound for evaluation of meniscus
and collateral ligaments pathology in comparison with MRI[J]. Acta
Radiol, 2023,64(7):2283-2292.

[6] JOHNSON S E, KRUSE R C, BOETTCHER B J. The role of
ultrasound in the diagnosis and treatment of meniscal injuries []].
Curr Rev Musculoskelet Med, 2024,17(6):171-184.

[7] YOU M, L1J, ZHANG X, et al. Diagnostic efficiency of MRI in
child and adolescent lateral discoid meniscus[J]. Orthop Surg,
2025,17(3):900-908.

[8] NAKASEJ, ASAI K, YOSHIMIZU R, et al. How to detect
meniscal ramp lesions using ultrasound [[J]. Arthrosc Tech,
2021,10(6):e1539-e1542.

[97 AHMADI O, MOTIFIFARD M, HEYDARI F, et al. Role of
point-of-care ultrasonography (POCUS) in the diagnosing of
acute medial meniscus injury of knee joint [J]. Ultrasound J,
2022,14(1):7.

[10] PHELAN N, ROWLAND P, GALVIN R, et al. A systematic
review and meta-analysis of the diagnostic accuracy of MRI for
suspected ACL and meniscal tears of the knee[J]. Knee Surg
Sports Traumatol Arthrosc, 2016,24(5):1525-1539.

(110 Bh®E, Bk £, XURESE, 55 . ey ] £ 312 Wi 56 o o o L3 &R
GiPEH 5 Meta 20 7 [J]. o B 6 IE BE 22 7% 3%, 2022, 22 (11):
1339-1347.

[12] SHETTY A A, TINDALL A J, JAMES K D, et al. Accuracy of
hand-held ultrasound scanning in detecting meniscal tears[]]. ] Bone

Joint Surg Br, 2008,90(8):1045-1048.



I

SRR 2026 4RSS 42 %45 3] Chin ] Med Imaging Technol. 2026, Vol 42,No 3

. 413 -

(13]

[14]

[15]

(16]

REACRLEGEGERETEGEREGE GG REGERE LG GE GG GE GGG GGG

ALIZADEH A, BABAEI JANDAGHI A, KESHAVARZ

ZIRAK A, et al. Knee sonography as a diagnostic test for

medial meniscal tears in young patients[]J]. Eur ] Orthop Surg

Traumatol, 2013,23(8):927-931.
AHMADI O, MOTIFIFARD M, HEYDARI F, et al. The
predictive value of point-of-care ultrasonography versus

magnetic resonance imaging in assessing medial meniscal tears in
patients with acute knee injury [J]. Clin Exp Emerg Med,
2024,11(2):188-194.
TIMOTIEVIC S,

VUKASINOVIC Z, BASCAREVIC Z.

Correlation of clinical examination, ultrasound sonography, and
magnetic resonance imaging findings with arthroscopic findings in
relation to acute and chronic lateral meniscus injuries[J]. J Orthop
Sci, 2014,19(1):71-76.

COOK J L, COOK C R, STANNARD ] P, et al. MRI versus

ultrasonography to assess meniscal abnormalities in acute knees[]J] .

Hh S AR IR

(17]

(18]

[19]

[20]

J Knee Surg, 2014,27(4):319-324.

KHAN Z, FARUQUI Z, OGYUNBIYI O, et al. Ultrasound

assessment of internal derangement of the knee [J]. Acta
Orthop Belg, 2006,72(1):72-76.
AWAN F, MONDAL P, van der MERWE ] M, et al. The

utility of a community-based knee ultrasound in detecting
meniscal tears:
MRI[J]. Healthcare (Basel), 2024,12(20):2051.
ZHOU H, JIANG T, LI Q, et al.

A retrospective analysis in comparison with

US-based deep learning
model for differentiating hepatocellular carcinoma (HCC) from
other malignancy in cirrhotic patients[J]. Front Oncol, 2021,
11:672055.

ZHAN J, ZHANG J, ZHU S, et al. Diagnostic performance of
ultrasound characteristics-based ~artificial intelligence models for
thyroid nodules: A systematic review and meta-analysis[J]. Front

Oncol, 2025,15:1614603.

& (A 7442 (2025 fil)

—— P EA AR SR

“rp [ 2R TS e PR T AR (2025 RO 7T 2025 4E 11 A i b ERE A SCER T VT A B 5E Hh RA
V2% AR PR 2 2 255 2 B A DG Bl dla O

AR 5IRIT
1 FMmAEBHE(CIE): 141. 153;
B 5 :1391;
FMmEF:1.085;

5l 251Ek 0. 88;
E&igxtk:0.41;

WEB Bl E T# % .95,

A U e W N

CHr



