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T1-weighted vs. Short-TE-long-TR Images:
Usefulness for knee MR examinations of
ligament and meniscal lesions

Hideho Endo"?’, Mamoru Niitsu?,
Mitsuyoshi Wada', Seiji Shiotani',
and Yuji Itai®

The purpose of this study was to compare short-TE-long-
TR images with T1-weighted images in knee MR examina-
tions. Sagittal MR images of the knee were obtained in 31
patients with knee pain. T1-weighted images were obtained
by the spin-echo technique (TR/TE = 350/15), and short-TE-
long-TR images by fast spin-echo (TR/TE = 1300/15) with
an echo-train length of 5. Centrast-to-noise-ratios (CNRs)
of the anterior cruciate ligament and synovial space, meniscus
and articular cartilage, and meniscal lesion and normal me-
niscus were compared between short-TE-long-TR images and
T1-weighted images. On each of the three examinations, short-
TE-long-TR images provided significantly higher CNRs than
T1-weighted images. It was concluded that short-TE-long-
TR images can be a useful alternative to T1-weighted im-
ages in evaluating the anterior cruciate ligament and meniscal
lesions.
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BRI LU AMRIDAAEIIIE CHSTE Y -9,
TR ARG ORI HEMIZHWSO R TWE, L
L, 0% 70 P a—VIIHiEEM TS ESETHDH. F
7o, HEBETIIRELHEIATSEY, WiHPEAKRD
AHMEE) 2 o~ 2 T AR BIR L BT RiER 60w, b
Whh Oz T - 2 ABHRG SR H I 5 56 OiR(GE
ELTHEABIZHAVTWADIZ T b R RHN IS 2E
AL 728, 9 724> Hshort TE long TR RO ZARET{E: &,
T2 SHAR IR 3 & USRI E, Ay na—lk
AT2OHRFERIE TR A, —7, FIRKHZIZE L TIET2 56
W 7213 T2MAR IS & & S ICTIRAE 2 &L Twa
M b %\, JEBAIMRIIZ BT A short TE long TR [Hif£ &
T 1A B S O M 2 LB 2 AT = 7o d 2 <, ARWFZEiEM
W2 A OFHIC B\ TT2 Bk 2 RIS 8 N3 2 $k (%
& LT, short TE long TRIi{% & TIHHEAEI RO &5 523
MU THLDPERFATHLDOTH .

xR &EFk

19994 7 H7» 510 4 IZBEBIEIMRIBRA 2BV T, T2*i#
i J R W% 12N 2 Tshort TE long TRE{£ 3 X UFT 1 5 5 il
DWW LT 531 Ezag L Lz, Fkid2l
B, 100 T, FHEEIL30.65%(11~685) TH 5.

MRIIZ1.5T% & (Gyroscan ACS-11, Philips Medical
systems, Netherland) C, HEHH 2 1 )V (extremity coil,
Philips Medical systems, Netherland) % Hi 272, Short TE
long TRZEHKIF (£ 1358 A ¥ >~ =2 - #:1300/15/4 (TR/TE/
excitations), TI— kLA ¥ 5T, TURFARIKE{ZIZA
¥z a—#350/15/2°C, T2 SR KIRWi gL 77 71 = >
b T a—£535/15/2, 7 v 7H30° TH& L7z, FOVIEIS
x15cm, @ MY w7 A13255x512F 7213307 x 512, AT
£ ARIA S A AF v v 71 3.0mm/0.3mm THRIZ L7z, R
T A ARE23K0TH: A BINSMIG & & o 7o R ik %
Ho3— L7z, Hf%W5H i Zshort TE long TR [W{£T 5 472875,
TR T 5 5475 CTH 5.
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Fig. 1 Results of contrast-to-noise ratios (CNR)of anterior cruciate ligament and synovial space (A), meniscus and articular cartilage
(B), and meniscal lesion(C). The center line represents the median, and the upper and lower margins of the box represent the 75th
and 25th percentiles, respectively. CNR was larger in short-TE-long-TR images than in T1-weighted images (T1WI) in each of the three

examinations.

MREZEE D T 2 — )b B2 T (LU FROI) #3~
6mm RO TREL, LToRXhbary 52 )
A4 X (LVFCNR) 28 H L7,

CNR = 5D/ /) 4 X OIEHEf 2

g L72CNRIZ, 1)#i+H7803 (LU FACL) L ACLET S @
TEIRE, 2)FAME ZIUCEET 2 BERE, 3)FAROR
WEFHMEIEFESTO3EETHD. 1)I2BVTACLKIE
D% BIEB E 72 IIACLF MR ORI L7, 2)1cB
WCEFMERAL I EHI A AMAE AR & L, RSz
ABERIEA B 5 W45 %02 A AR 1 D35 A1 P 3 F W% A4
TRA L7z, 3)I3T2 SR Mm% < A R EE T8 % 20
BEAEMNRLE Lz DLEICX D REHESIZIE) T214,
2) 3161, 3)TI12BITdH >72. ROUIMRERE DY — Lk
M\, short TE long TR [if% & T 158 Wi {4 T T fig 7 BR
D Bl—IZ3%%E L7,

METFEMREHE tE R V72,
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ACL & L DCNR (dshort TE long TRfif% Tmean 8.54
(3.97~16.20), T15&# % CTmean 3.10(0.06~10.46),
AR & BG4S Cldshort TE long TR {£ Tmean 13.37 (8.34
~20.64), TI15FAH{% Cmean 5.36(1.97~9.62), FHAMWD
SUHAZ 5 Cldshort TE long TR {2 T mean 9.68 (4.95~
20.01), T15@FAEI{% T mean 2.95(0.23~5.08) T - 7= (Fig.
1). 3 3HH & bshort TE long TRIE{%COCNRD T AT15
AHERE Y SEBISHETH 72 (W TFhbp <0.001).
ACLRETOY — 7 L ATHEFTE LA, ACLEIA®
IR DA S0 EE 13 T15RAR (2 TIZACL & F& b2
w1575 Té o 72%%, short TE long TRIE[{# TIZACL L Y
LPICEETTH o7 (Fig. 2). T/, FARANORFES
BUET2 5 P {2 TR BRI R S, kT short TE
long TR Mif%, TI1MFHEIEONETH - 7= (Fig. 3).
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Fig. 2 Sagittal MR images of a 23-year-old man. (A)Short-TE-long-TR image (FSE THJTE 1300/15, 255 % 512

fih 4 % 761

(B)

matrix, FOV 15 x 15 cm, slice thickness 3 mm)and (B)T1-weighted image (SE, TR/TE 350/15, 307 x 512 matrix).
The anterior cruciate ligament is demonstrated more clearly in(A) than in (B).

Asterisk: synovial space.

Short TE long TRIli{ & T15#FH {5 DCNR D ILIZACL &
1B IE T mean 4.40 (0. 96%\66 17), AWK & MEikE T
mean 2.62(0.88~4.94), |- A D FH 55 Tmean 3.99
(2.16~21.52) T - 7-.
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JEBIEIMRI T IZ BN & &5 5 & LTy - HAONA
EDIY TR DL BT2MARAMSEANRE b <A &
SNTwEYY, bibN O TId#a - A REHO
OB A, T2°5R iR {% % F vishort TE long TRili{% %
PEHI LT B, T2 B i i 23R g s AT e ey 8 <, 2k
A & OB ZEORI AN TH D, Tz, BAHTHIE
CREMOMER D P A MHRHAESNLI VDY S
arthrographic effectiZ X U, B35 #0 2& i & L 72803
OB O HHTH A, T2 iAW {ETIE, EEFIT
L HRANICHIR 5 b LWEESEEZ RO 255605
L, FDOYitrshort TE long TRE(EA 5% & 4 54565708
H5b.

J B S TR 12 BT AMRIDZEIZ K & v, JFICACL
HFIIHEE S E <, MRIZBWOEREDZh ETF (#dh
SNTWVRVDO8 - ACLIZMA TR ICH_THI K, KR
B % ST A 72 OMRIEE AR — 2B W, Ly
L, ZOMHHZED R LISBICEELERNERERT A
falEtEeH LTh Y, BENELEROMRIFA TIZACLOH
ISR KBRO%ESN 7&. X5 IRETHE. SEIOBETIE

ERE 124E11 H25H

ACL & £ DR FHICTEAES SR EEEDCNR [dshort TE long TR
W& O A TSRS X W ARICE»- 72 (Fig.2). $72,
% OBIEIEAEAE T A ATISHFAE (R TIZACL & BIfiR
DAY MFAMFEDDREVD, short TE long TRHE{Z (TR/
TE = 1000/28) TSR sz v b H DY,
ACLDfiH 12 1Zshort TE long TRIE{£ 0 J7 AT 156 3 1 {4 X
NENLLWZ S,

JEEAIRE DMRIARZE T BT OFF & & b 12 A ARG D
FFG S FEEZAT ) EAH A, FEARITVWThO Y — s
YATHEETEEL, FAHGEG?H 2356 XBIETH I
WMEET AT E LTt sn b, FARORERFFD
BT SRR AR E D W B L ST ), 4
OREST b 2P ABORZ T2+ i T b BIBRICH S h
7z (Fig. 3). Short TE long TRIE{£ & T 156 F W{E O HLET
1, 2 H 22 OCNRIEshort TE long TRIEE O J7 5T 158
A {2 D A EICE <, short TE long TREIE D A% H K
W% L) HRFICH T & 7.

IEBETMRINC B\ C BB Ot & B 19 & L 7-$ifgis
o E TR 5303 B3 - RO 2
HEg L L7-BETD BEEHRE I RENRR s Z LA
LIS A, BT 1dshort TE long TRIM{, T156 3 i
BTEHBL Y LR ETIEVHEES %215 (Fig. 3).
Al OFRES T IR A & BATBE DCNR (3 short TE long
TREHEO T TR & ) FEIE P -7 £/, TIH
R (% CIEBIET IR & BT D T > F 7 A b D&KL
<, PHHEHE OHiHIZ1E short TE long TRE{E D S5 AH %)
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Fig. 3 Sagittal MR images of a 41-year-old man with
medial meniscal tear. (AlShort-TE-long-TR image, (B)
T1-weighted image, and (C) T2"-weighted image (GRE,
TR/TE 350/15, flip angle 30°).T2"-weighted image
shows a high signal intensity area in the posterior horn
of the medial meniscus(C). The abnormal signal is
easier to see on the short-TE-long-TR image (A)than
on the T1-weighted image (B).

LA 86, B5REOBIEE LTI mI{EDS
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