/—h

Ti, T2y ¥V 7Y — )W) S5tk EE O

SRR R L2, ORAMR E L
S H RS,

RS,

MME Y, ES fe
WM E A B

YA T 4 JV s 2 —RBE AR AR
TR BRER AR BE PR B R R =7 D JE B R B R ot T

SRR B SR S A R Bt B2 Bt

R v 2 —

SYU—AVA Ve NVRT T = 5 VU

&

Jll]

i FLMEE {2 (magnetic resonance imaging :
MRI) (3 HLAK A O AR 2 A H L il
aAVEFSALBRELNG. TE, ORI
TH5 Tifl, T8, T EDO % BEEIZTT
25V 7P 7N MRIZEBIZEAINTY
5. 1 53 inversion recovery (IR) ¥,
spin echo (SE) #:7x & & g L CTHERFRE T
BARETH Y, ThETICHLEMLINIROE
BRI L ICERISHA S N, ZOHF A H)
HINTVWBVD, ChLOFHIAY —7 VA
%, HBEREOFRREZARRICLIZ &b,
computer aided diagnosis (CAD) 1% & MRI
WS ORHE L E~DOIBAP RS T
9. LaLl, BEPLFHNOLEMHFIC &0 FHIMHE
WCEEPAEL B LR THSINL/2D, #HY)x
FMFRER JUGHIRRZEDOHIE N EREIT /2 5.

AFEO BRI, HEMEO~Y v BV 7Y —
WaefnwlcTixy ™, Texy Tk, ks
ML 7028 BRGSO X ARG E %
S5 LICh S,

vzl =

{F 23 SIEMENS #1844 Magnetom Avanto
1.5T (Siemens, Erlangen, Germany) T&H 5.
T AV IEEE KO body coil % L 7.
MRI #:#C f+jE OFFH#ElY — )V TH 5 Syngo
Maplt ZfH L, &7 7 F A% 10 cm? O
M D region of interest (ROI) TPHA, =t
%’ﬁo 7=
1. Syngo Maplt O3

Tixy 7/, Texy 7/, Ty TOFHHIN
ARET, T1~< v /i34, three-dimensional volu-
metric interpolated breath hold examination
(3D-VIBE) &#x# =207V v 7ATHREL,
T FH+5HEZHCTWAD. Maplt T
EFE SN 58D TifE (Ti estimate) % A
Hd5HE, DL &0 repetition time (TR)
TREENPHEANEZSHEmst LD L RKE WY
Uy JHENIWTY v THOZODDT — Xk
NEL, ZNENOEBGOEZEED D T1{E
EHEHELTCWS. COLEZODTY v 7
i3, Tiestimate DHKE CHBWICHH S N
5. —J, TAEOFHAITE, SE#TTR 28—
TECTHE /x5 echo time (TE) DOE{R75 oLk
B Y 7e%. Maplt Tld~)VFLa—d SE %

*—"J— K MRI, Timap, T2map, measurement accuracy, mapping tool
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T1, Te <y VBV 7Y —IWET 5EHKSE

HHFEMALY, Ta—¥ (contrasts) & A TE
& A1+ % & TE Ffgh HEIICRE S EH
OEGAREEINS. THllE, % TE OES
PRI 7 SPEUE R L 72480, R RERIC RV E
MoEE~rOHEHINS. TD L & Maplt T
i, K DIEMR TEARET 5720, —#P
ICIEEIPNAE—Ta— LRSS L THWT
WA,

2. 77/ A

Ti#HEH : Gd-DTPA (27 R AL, /N4
TIVEEMER) ZAEMAEK HRKFEIETE)
THRL, EELScm OMEEBICHAL
75V AR W, GA-DTPA O EE T
0.125, 0.063, 0.031, 0.016, 0.008, 0.004 mmol/
L&L7. TNHDO7 7 v b A% KGEKRICHTC
L 72BEAE 20 cm O FIREA#IC AN, MRI %E
Jv b —H R B L 10 IReRRE L 7.

T2 ZHA : 2584 KIC agar %2 L CHEIEL
727 7V F AW EKREHEET 5720
IZ agar DRI 0.5, 1.0, 1.5, 2.0, 2.5% & L,
ERbm OFMBEARICHALL. INHOD
77V AT IKEKICHT 2 L /2B 15em O
MAREEHICAN, TiEHED Y 7 v/ F A LTH
BRIZ, MRIZEE /T U —A R FLE L 10
MEIRE L 7.

3. HEkiE & Syngo Maplt & @ Hii

Table 1 1277 ¢ ¥R &1 5T, Syngo
Maplt © Ti < v -/ & IR D T1fE, Syngo
Maplt ® Te~ v 7/ & SE 0D Tofix 2 Zhn
H#E L 72, & DOFE Syngo Maplt IZ 51+ 5 TR,
T: estimate, T a2—%, & Ak TE, slice gap
EY AT LDOT 7 5 )V HMEx A7z

BIER7 7V P ATXTOFRLTEREL,
Bons TifE, TAEIZOWTRIEER TOMH
BIfRE A R DTz
4. BBREGAOEEIT & HEHIREE
1) Ti~y JORHREE

JiE 1 T L 7= Syngo Maplt Timap O#
g 4% AT, TR % 5.37, 6, 8, 10, 15, 20,
30, 50msICEE L /& &L, Tiestimate %
100, 200, 300, 500, 800, 1000, 1500, 2000,
3000, 5000 ms ICEE L /- & EDHEIEHT 7/
FATRTOFRLIBICET S Tl & 2 DOE#E
REZFHIL, ZEEHRECAE KD,
2) Te~x v JOFHARZE

JiE 1 T L 7= Syngo Maplt Temap O#
B4 t% H\vwC, TR % 2000, 3000, 4000,
5000, 6000 ms ICZEE L /- & &, slice gap & A
SAABD 0% 15 100% £ T20%FOEFEL
/& &, mAKTE % 52, 80, 110, 150, 200, 250

Table 1. The scan parameters used when comparing the conventional method with the Syngo Maplt method

Conventional method

Syngo Maplt

Scan parameter

IR T1 map T2 map
TR/TE (ms) 10000/11 10000/13, 30, 50, 15/1.72 4000/30, 60, 90, 120,
(TI=22, 100, 200, 75, 100, 150,200 (T estimate =800 : 150
400, 600, 800, 1000) flip angle=5, 26°)
Slice thick/gap (mm) 5 5 5/1
Matrix 128 %128 192 x192 192 x 192 256 X 256
FOV (mm) 220 220 220 220
Scan time (min) 150.7 225.4 3.1 9.2
Number of slices 1 22(3D) 11

2011411 A 17 HZF 201242 A 21 HEAET
BRIFE K Se

T305-0005 IR D X RAL 1-3-1

B AT 1 TV 2 — IR IS
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ms ICEFL 7oL X, SHMTO—KA3, 5 8, ABEAT 7 b ACHBT 5 IR i Syngo
WIZEEL /2L ZOMENT 7/ F AT XT Maplt Timap O ZF#l%5%21E R=0.999 & JEH
DOHTIC 51 5 Tl & 2 OEEHE(R 2 % 51l I BIF % R L7 (Fig. la). %7z, SE
LEERE A ROz, CDEx, BHOTLE T % & Syngo Maplt Tomap O it HlFE R R =
HEEDO TE L, RKTE/Za—+>H% 0.999 »IEHIC RiF 7B %7~ L 7= (Fig. 1b).
b XD HBREINS (&E TE &Kk 2. WREMOEEIC L BFHHFEA
TE/T3—HL7%5). D Ty 7 OfHE

TR #Z b s & CThatlilcsh s TifEICK =
IR DI o7z, TR KEL k5 &,

T3 E LEERZE LD < 7%- 7 (Fig.
1. $Ekik & Syngo Maplt & O i 2). AR TR 2 15ms KDV L X
[ms) [ms]
2000 400
= = 350
2 1500 2 300
§ f.’T 250
'S 1000 3 200
-'05: R=0.999 ';,N 150 R=0.999
2 500 %mo
£ / g so
0+ : . : 0 : : .
a 0 500 1000 1500  2000(mg) 0 100 200 300 a00(ms) o

measured T, value by inversion recovery method measured T, value by spin echo method

Fig. 1. Relationship of measured T1, T2 values between the convention-
al method and the Syngo Maplt method.

a) Relationship between the T: values. b) Relationship between the T:
values. A high correlation was observed in both measurements.

0.125 mmol/L 0.063 mmol/L 0.031 mmol/L

g
3
g
g

e B g B e B
3% 100 520 S 00

s S S

g so £ 100 £ 200

o
=)
o

t T T J + T
0 20 40 60
R (ms) o] 20 60 0 20

TR (ms) o TR (ms) ® &
a b c
0.016 mmol/L 0.008 mmol/L 0.004 mmol/L
1400 2500 3000
= Lz)gg %‘*‘H 5 2000 5 2500
‘E’ 800 ‘ET 1500 {H‘{-{—i—i ‘«ET 2000
3 3 3 1500
g o S 1000 % 1000
F a0 P 5w R
0 + T T 1 0+ T T 1 o T T 1
Q0 20 R (ms) 40 60 0 20 TR (ms) 40 60 0 20 TR (ms) 40 60
d e f

Fig. 2. The relationship between TR and measured T: values in Maplt.

Gd concentration is a) 0.125, b) 0.063, ¢) 0.031, d) 0.016, ) 0.008, f) 0.004 mmol/L. Vertical
bars indicate the standard deviation (SD). The measurements were almost stable ; however, a
high SD was seen for short TR.
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K&, GdEES 0.125 mmol/L Tix TR 7
o ThoPo ka7 (Fig. 4a).

T: estimate #ZZ LI HTh, SN S T
fEICK 2 ZLIEFR D 7 2 - /2. T estimate
xR M O T BT B TEEHE R 2 8/ &
<, RELSNB EmICKE <7z -7 (Fig.
3). EEREBUL, WEWO TE»bAND &
K& Lk hH, Tiestimate 7 500~ 1000 ms
BETEIINTOHRIZEW TNkt

(Fig. 4b).
2) To~ v JOFHHRE

TR OZALICH L T IS FIEZEE 2 700
7, TR 2\ & ST R & ZERE L
2K &< 7% -7 (Fig. b, Fig. 9a). Slice gap
DEICH L TRIFEEAEEF P> 7
(Fig. 6, Fig. 9b). A TE OZAL TiL 52 ms
TTfEin ERL, BIEREEEBHREAKE
Dot FTo, agar ¥R 2,2.5% Ok TE200,

0.125 mmol/L 0.063mmol/L 0.031mmol/L
300 450 800
400 700
250
= - 350 = 600
E 20 E 300 E 500
3 150 §20 35 a0
E § 20 2 300
] 100 ] 150
100 200
50 50 100
0+ T T 1 0+ T T 1 0+ T T 1
0 2000 4000 6000 0 2000 4000 6000 0 2000 4000 6000
T1 estimate (ms) T1 estimate (ms) T1 estimate {ms)
a b c
1100 0.016mmol/L 2500 0.008mmol/L 3500 0.004mmol/L
1200 3000
Z 1000 E 7 2500
T 80 < 1500 @ 2000
S S
e 600 2 1000 B 1500
F 400 g F 1000
200 500 500
0 T T 1 0 4 . . 1 0 T T 1
0 2000 4000 6000 0 2000 4000 6000 0 2000 4000 6000
T1 estimate {ms) T1 estimate (ms) T1 estimate {ms)
d e f

Fig. 3. The relationship between the T1 estimate and measured T: value in Maplt.

Gd concentration is a) 0.125, b) 0.063, ¢) 0.031, d) 0.016, e) 0.008, f) 0.004 mmol/L. Vertical
bars indicate SD. The measurements were almost stable ; however, a high SD was seen when the
T1 estimate was markedly different from the T: value of the phantom.

Gd concentration
(mmol/L)
—— 0125
—+— 0.063
—— 0031

—=— 0016

coefficient of variance

—o = 0.008

R (ms)

Gd concentration
(mmol/L)
—— 0125
—— 0063

—— 0031

coefficient of variance

0 2000 4000 6000 b
T, estimate (ms)

Fig. 4. The coefficient of variation in the scan parameter alteration of

the T1 map.

a) TR change, b) T estimate change. T1 estimate has a bigger influence

on measurement precision.
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e
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Fig. 5. The relationship between TR and measured T2 values in Maplt.
Thickness of agaris a) 0.5%,b) 1%, ¢) 1.5%, d) 2%, e) 2.5%. Vertical bars indicate SD. The
measurements were almost stable ; however, SD tended to become high for short TR.
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Fig. 6. The relationship between slice gap and measured T2 values in Maplt.

Thickness of agaris a) 0.5%,b) 1%, c) 1.5%, d) 2%, e) 2.5%. Vertical bars indicate SD. The
measurements were almost stable.

250 ms TORIRERELKE 2 -7/ (Fig. 7,
Fig. 9¢). Ta—¥oOZ T, Ta—HHrd

ok E, TEAERL, RERZE, ZE)R

B R K& -7 (Fig. 8, Fig. 9d).
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Fig. 7. The relationship between the maximum TE and measured T2 values in Maplt.
Thickness of agarisa) 0.5%, b) 1%, c) 1.5%, d) 2%, e) 2.5%. Vertical bar indicate SD. Rise in
the measurement value and high SD were seen with a maximum TE of 52 ms.
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Fig. 8. The relationship between the number of echoes and measured T2 values in Maplt.
Thickness of agarisa) 0.5%,b) 1%,c) 1.5%,d) 2%, e) 2.5%. Vertical bars indicate SD. As the
number of the echoes decreased, the measurements and SD increased.
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NIEPETE T E % 0GP EIRFE P LETH
4. &EO#E T Syngo Maplt © Ti < v 7,
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FBEFEFICEVEREE LS, RAETHS S
LRI n. Larl, INHIEREBEHD
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Fig. 9. The coefficient of variation in the scan parameter alteration of

the T2 map.

a) TR change, b) slice gap change, ¢c) maximum TE change, d) change
in number of echoes. Maximum TE has a larger influence on measure-

ment precision.

DEFT S ENTHRIN/I/ID, BTk r
ﬁ/) f:-

Ti~ v T OBRBLEMIC X HEHRRE OB
Tid, FHElesN S THEICK S ' a0 -
7. L»L, TR & Tiestimate ®Z 5 IT &
D, BERECETHRIDPKESEHL, HE
MERRET L EEZ DN/, TOFERICOW
THEZETHE, TR BAENGEICAL NP
HOEE 7 PEEREOMAE, WENSO
THEARVWHTDP LD EERRKENWC 20,
" H G HE 2 signal to noise ratio (SNR) KT
DB TwhldEE2 N/, £/, TR
DREWVTEEBRBDAKELS a->TED, kKK
KO R D % DD, TR OF%ENL 20 ms
DECEETHONPEEL W ERREIH
7=. Ti estimate DZE T, FHllS N/ TifE
BRE AT S, EHERZE & ABREDED)
L7z. Thid, Tiestimate O 5 HE)CHE
H X 7= >0 flip angle A ernst f % He
T, BEHINAEPRIEMEIC 2 - /cicd k& 2
LND. ZODNG A—2wHEEd 5 L,
TEEZEE)IL T1 estimete I LA FED AKX
Wiz, Ti~y THIERHC RGO T id
HLHLEETFEL, EL W T estimete fE% A

72

135 EDLETHS (Figs. 2, 3, 4).

T~ v T OBRGEMIC & AEHEE OB
TliE, TR & slice gap DEFIC L 5 &34
e, RELCEENPRETH -2, Jhid,
S G TIEICKEL TWb EE 2 bR
5. SEOT 7 ATHE, TR BEHIE RO
TifExE D EL, slicegap DEFIC LA 7T A
F— 7 OFBEL DI\, BIFIRE S Tl
CHEVEELE 2z hro/tE2LND
(Figs. 5, 6, 9a, 9b). —Jj, K TE OZLE T
I3, HFIC 52 ms TEERZE L ZHRBP K&
{7z->TwAh. THIFFHIIL TW5 TE 258 Y8)
T, TeHEOEKRZEHRICELZHNT
WizxWiehbEzbhA. kK TE ORERD,
HTELE T HROBYOTa—-%E T
oL, REEHEHBFET a3 SNR KL
JARXRGEEEBRLTLED. agar BE 2,
2.5% Dk TE200, 250 ms T = 2 BLHE fff 25 78
KELTDHDIZTD/DTH % (Figs. 7, 9¢).
L»L, SEFHLZY 7V FATIREKX
TE80 ms LA E CEBHRE D /NS IFIFLEL
TeFHBIATEETH - /0. AT a—¥n3dix
WEEL, FHIEAD /2 DICIEREC T f#
BROEHEPELZDNEWEEZDLNS. F
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7z, <JFLTa—SE THWwWLNTW5S Carr-
Purcell-Meiboom-Gill (CPMG) TiZ 180 /%
IVADANIERE S 20 HHRBL 3 —Df5 SR
WEX VKT A010,. 52, H1Ta—
Tld, stimurated echo AE S NV E
BHERME T 58, LR Tna—HER
Plgn e i, BRSMICHFSGITLHE LT
—ZF LD ETEHBTa—DHEERLL
, BENMKELS Ko/ EFHINS. CORk
BTEIHICRAKTE FCHSEELTLED
, REDOHS VI O—FS L 2PRELKW E
i, TeREERS>LPREL RN & &k
0, TeRHOREMS ZHRKIE LD THEE
DUBETH D, SEIOK CIIEERE AL E
THIIA-HESUEBREEL WEEZ DR
5

/.

S

=S U

=

SENEAFEICS TN 1 EEY
SSICEHIRREZRET L 2. Chig, #Ert
IVTEE I N/ Ty, TfEOIEFERE (accuracy)
HRTEY, BORLFTAIC ST A2 KBEE
(precision) OFHliTid7z\v. L L, Ty, Te
FHANC I3 A7 < LA O U EOEBRBBETH
D, fEREIC AR R ER SN o Evw
b, EBOBEBRY TGS HHEOREEDD -
THID TEVEEDOFT AT 2 5D T, 4ED
FERITIEMERE S RBEBEOR ST OB G EN T
W5 ELRINTES. %72, MRI OfE 5
ORI e, BYEREEEZAWS C
E TR T E 50T, IEHEZERICSMOHE
Lz TS S LORRIEKRE WO, 72721,

FHE L TCE R OB EIKE T S0, a4
IVDORERE R Bl N — DB XIT L - Thiat
HEOBREI R EINS. SHRITIEMEOTHH
L&D, TNOEOBRELLETH S EE 2
%.
SEIOBFHZ LD, #YaRGEFZRET
5 ET, FHKERR BT 5 Z Eamksh
7o, #ODPDOEHDOS>H Ti< v 7/ Tid Ties
timate 73, T~ v /T3 Kk TE OFERRK
HAkE<, 2NLh 500~800ms & 80 ms LA

RICRETH I ET, @FEOEMEMKE RS &
E 22856, BERE 0.5 LI TORBENEHRT
LT B bhr oz (Figs. 4,9). SEITHIRR
LTV, WAFEEKMO T~y 7 Ok
K TE60ms) IZ3H\C, TfEICHENRKE
BROLNTWD, <y THEBIC ) A AH %L
HRENAME RIS L2 RB L. stk
MRI T34k &3 Ty, TelEAZLT 5 2 &5
HMHN TR D2, FELEMHREN LI N
7RI BIEEO B S IR T 3 5858
Linh. FIRRNEELABET AL &Y
b, FEBEESEREICHEE C & T Uik
Bl z0nkwd22,. CO kS ESE
LRGSR — L, BB L rHRET
HILBEND 5.

SIEMENS #-# O RZRKEfH~ v T 1ER Y —
)V Cd % Syngo Maplt #fiWT Ti~x v 7/, T2
< v JOFHIRRE KR L7z, LI OFHINC
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Recently, software tools have been introduced to magnetic resonance (MR) imaging for easy
measurement of T1, Tz, and T2* relaxation times. The software permits measurement in a shorter
time than with either inversion recovery (IR) or spin echo (SE) methods, but accuracy depends on
the scan parameters used for measurement. Therefore, use of a T1 or T2 map as a quantitative image
requires selection of optimum scan parameters. We investigated the relationship between mapping
tool scan parameters and the resulting accuracy of T1 and T2 quantitative maps.

We performed measurements with syngo Maplt (Siemens Medical Systems, Erlangen, Germany),
a tool for creating relaxation time maps. We compared measurements between the conventional
method and the mapping tool using phantom experiments and investigated measurement accuracy of
the mapping tool when scan parameters of the tool were changed.

Compared with the conventional method, both the T1 (R=10.999) and Tz (R =0.999) maps showed
very high correlations. A change according to change of T1 estimate with T1 map was large. Similar-
ly, a change according to change of the maximum echo time with T2 map was large. These results
suggest that careful choice of relevant scan parameters can improve measurement accuracy.

Our study results demonstrate the reliability of measurements made with the mapping tool.
However, caution is advised because measurement results may change with T value, T2 value, and

measurement scan parameters.
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