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Quantitative Evaluation of Optimized Fat-Suppression Techniques
for T2 Weighted Abdominal MR Imaging : Comparison of
TSE-SPIR and GE-PROSET

Eun-Hoe Goo"

'Department of Radiological Science, Cheongju University
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Be T2 gz AMEANES WA T A7 BEAR A 1608 SHEAES ALgslel 1S TeRhilps
Medical System, Achieva)”|7|2 435}tk RE GJARS TSE-SPIRY} GE-PROSETS ©]-&3}0] =HAk(axial plane)S

19t} TSE-SPIR¥ GE-PROSETo| tjl =¥ul xjuko] W3 SNRsi= 31.50, 4.15 o|olow, Zzrat x|do] oist
SNRs= 32.39, 7.030|9]ch. TSE-SPIRT} GE-PROSETo|A] #u} F2ul x]u), Z7kal uFo] CNRs: 152.69, 74.54 9}
26.12, 68.780]3]c}. AHof st WEE TSE-SPIR(2.4), GE-PROSET(1.8)2 TSE-SPIR7} 7] Upehton, z4d
(pancreas wall)o]] Tjgt ¥ TSE-SPIR(1.90), GE-PROSET(2.80)2 GE-PROSET7} =7 Uehgth ZEZdoz T2
Bx A BERA7EE P40 GE-PROSET A7 Hr} TSE-SPIR AU277|Ho] 94 & B7t
g 4949

Abstract The purpose of this experiment is to evaluate of optimized FS techniques for T2 weighted abdominal
MRI compared of TSE-SPIR fat suppression and GE-PROSET fat suppression. All MR examinations were
performed on a 1.5 T(Philips, Medical System, Achieva) scanner using 16 channel mult-coils. All images were
performed in the axial plane using TSE-SPIR and GE-PROSET. The mean SNRs of the retroperitoneal and
mesenteric fat for TSE-SPIR and GE-PROSET were 31.50, 4.15 and 32.39, 7.03. The mean CNRs of the bowel
and retroperitoneal, mesenteric fat for TSE-SPIR and GE-PROSET were 52.69, 74.54 and 26.12, 68.78). The
delineation of bowel wall margins with TSE-SPIR(2.4) and GE-PROSET(1.8) were significantly improved using
TSE-SPIR. The delineation of pancreas wall with TSE-SPIR(1.90), GE-PROSET(2.80) were significantly
improved using GE-PROSET. In conclusion, TSE-SPIR fat suppression was superior to GE-PROSET fat
suppression in T2 WI FS abdominal MRI.
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H MRI= 583 dA]o] Zlow, EF YHof x|H}o]
wo] Kar o] Q17] wjiof T ZAA| 7|H(breath- hold
technique) & 1 §30] ] FAHE BSstolok Tio]
gk W77} ool ATk B3 MRIoIA 5554 714
A-gsto] T2 7+x A4 HAR]EAE half-Fourier
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A T2 EZ(MRI protocol).

=4 WS 8 A gl Ls
Tesla 1}7]50'—%1 JA}7]7](Philips, Medical System, Achieva)S
Agato] ARSI, dlolel 4418 gig Al g E
s 1638 el el sl Bk
HAKaxial plane) .2 3} o, %-&
g HAAFEAZEE TSE( TR : 2326 ms, TE : 80 ms,
Matrix : 240x198, Slice thickness : 1 mm,
FOV : 300 mm, FA : 90°)2} GE( TR : 204ms, TE : 9ms,
Matrix : 240x198, Slic thickness : 7mm, Gab 1mm, FOV
- 300 mm, FA 2592 31t} o]al mjrHe] AL
AAE QAR 21%, 1722 HE 3FAX|7Ho] 7}
SelEE AYS sk F WA Af2d et H7e)
ApaA 7S obu T, Hrksk] 915kl TSEo|H L
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Bl Wi o2 2] (1, 2)7f Zro] AL-S AT I2].

SNR. = S[retroperitoneal,fat n
L=
SDbackground noise
S[mesenteric,fat
SNR,= @)

SDbackground noise
2. ONR: (4] B A57wol A xlﬂm 37
o} o] gageleld e B A
gol BEEAY PSR dolzich ONRE 17}
she whom 4 G, 93 2ol A8SATHI3L.

CNR, = Slyppe; — S[retmperitoneal,faz
/ SDyackground noise
3)
CNRy = Shyyyer = Slyesenteric fat 4

/SDbackground noise

2.3.2 MEX 2N
5 79 MRYHOR Qe GAEe A2t SYHe
ER DR LR AR dﬂ oAb} SHA) AEPAAAL 113

off oJsto] H7HE e} o] 7 Aol tiste] bowel
wall margins®] HZ5%( delineation)S A THA = 11:,4—/,\—%
Fck FEO] WA= B (poor, 1), HE(fair, 2),
(good delineation, 3) 0]l Z} FAlof tfj5}o] 04011] ?ﬁ
8 st ofof Mol BB (54
ujujste] FAZF FEHA G5 o 14, A57E Wikt

uu|skaL, FAZE FEEHA] oFe w24, Ae e st
7b §SiekaL, AAVE & W 3HoR Friskth
2.4 SHEA

T 712 A7IHA AH SR Azl g
o} =] IgHle] oiEt FAA #2042 paired
Student’s t-test® AJAME] ) 0™, A (bowel wall)2] 2}o]
(margins)o] thgt 4124 8242 Wilcoxon Rank testE
A435lA1, B0 AME Tz IS SPSS 14.0S o]
83te] p gho] 0.05 o3ty wf {-o4dS F3lch

3. &1

& 309 G

: AN A w4 AT

X
TSE-SPIR¥} GE-PROSET7|H2 #8312 o Smul 7|
9}9] W SNRs= 31.50 + 05.98, 4.15 £ 00.98 0]2.©.
(p=0.00021), A7kt zJHFo] SNRs+= 32.39 + 06.01,7.03
+ 0.2.070]9]THp=0.00085). TSE-SPIR¥} GE-PROSET]
Al ZHbowel)at FEUF A, AR ZH] CNRs=
152.69 + 15.87, 74.54 + 10.14(p=0.00074) <} 26.12 +
11.19, 68.78 % 09.26(p=0.00002)0] QJTHTable 1). SNRs
H|ulof| A= TSE-SPIR 7|']o] 4uj o]e] ofF =2 3
2 9lo] Be ARE ATH 4 %S Holv], ONRs L
S| A= TSE-SPIR Zro] 2u) o]Ake] =& 7he o] 2|
3 ol 4jg Wtel el Aol S A S Axolct
B ABET B GG olgalo] 2HUL 1) Hulo]
g HE% X TSE-SPIR(2.4 + 0.4), GE-PROSET(1.8 +
0.3)% TSE-SPIR7} 7] UFERE 0 8 (p=0.00027), 1 1
oA ®e] =7 9lck. 18 104 a T(TSE-SPIR)®] b
T13(GE-PROSET)e|| H]&} ¢ (circle)S R3¢ w 2%
H(small bowel wall)9] Z}o|7} =LA FLiEo] glom, &
3} FWEH Apolo] APgaAT ERSA B ol A
= S¢og 21 & 471 Utk #H(pancreas wall)
o] tjat HEE TSE-SPIR(1.90 = 0.2), GE-PROSET
(2.80 + 0.6)2 GE-PROSET7} 27| L}EFet© m](p=0.00004),
I 2004 Hol o glck IF 2904 b IH
(GE-PROSET)©| a “LZ(TSE-SPIR)o] B3| s &
ke u) A FWEA] Holrt A o, Aol &
Hol g AL & b AUt =R UA A
GE-PROSET AP} #ae ko] §-83F 7| olet=
AL o & ATk AL 1 1, 25 uo Kk
= o F o7 EE AQYAA= =AW, 59
GE-PROSET 7|{-& A49] EdU/d o= Qlgte] thed

4964



T2 % BRAZSEIL et M2 Agar 7'M g4 71 - TSE-SPIR £} GE-PROSET H|iL

B (gluteus maximus, arrow head)2 H|E5}o] A% 0
2 FUsHA AaA7} o] o) XA kAL, o7t Al
2 2] EdtUg o R Qlste] Fukapd o]Fo] WAEst
o] XA AZ} ofd & A7 (water suppression) EAFO]
Yelhd 22 & 7 AATHFig. 1 b, arrow). = 7]§9]
gk oleldt AuES AgaAd #ESE FUE o
TSE-SPIR 7|®lo] =2 FRE AFsHA =ich

[Table 1] Quantitative values for fat suppression, Qualitative
values for delineation of bowel wall and pancreas

YTSE-SPIR YGE-PROSET p
9SNR, 31.50+05.98 4.15+00.98 0.00021
YSNR, 32.39+06.01 7.03+0.2.07 0.00085
9CNR, 152.69+15.87 74.54+10.14  0.00074
"CNR, 126.12+11.19 68.78£09.26  0.00002
YBWD 2.40+0.4 1.80+00.30 0.00027
"PD 1.90+0.2 2.80+00.60 0.00004

Note - Data are given as mean * standard. deviation.
“TSE-SPIR : turbo spin echo-spectral presaturation inversion
recovery, YGE-PROSET: gradient echo-principle of selected
excitation technique. “SNRI1 signal to noise ratio in
retroperitoneal fat. YSNR2 : signal to noise ratio in mesenteric
fat. *CNRI : contrast to mnoise ratio in retroperitoneal fat.
YCNR2 : contrast to noise ratio in mesenteric fat. ®BWD :
bowel wall delineation. "PD : pancreas delincation.

[Fig.

1] 42-year-old(female) normal volunteer.
Bowel wall margins(circle) was well
demonstrated on TSE-SPIR(a) than on
GE-PROSET images(b).
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[Fig. 21 50-year-old(male) normal volunteer. Pancreas
wall margins(arrow) was well demonstrated
on GE-PROSET(b) than on TSE-SPIR

images(a).
4, nE
2 AP Foto] YA B7 Al B = 71l
gt ol %ol Hhstel BrHE T 47h A9l FEek A
gt xpe] it Ao 5H 9t tiRen 2
HS &4t Aar J=E F7Hd #7F Al &
A G e A71EEBY7I7IE ol8sto] Hi A

3
S AA%H= W o & STIR(Short TI
SPIR(Spectral
Inversion Recovery, SPAIR(Spectral Attenuated Inversion
Recovery), PROSET(PRinciple Of Selected Excitation
Technique) 7]'o] =2 AME-E|IL QITH14-16]. ©]5 71
S o2 A, wol] et BE % AX QeA]
A8 AN SFAL Qitt & H7Mol A= TSEx= SPIR,
GE= PROSET W& Agsto] AFE shA ok
SPIRE UuF#| 0 &2 ARE-E|= CHESS 7|o] STIR 7|%
= AJAIX] AL 2 STIRS| Wb RF HAZ AHbdiyt
U A7l & IR(inversion recovery) Qb AW} Al 7}
null point(o)7} € ] o}7] RF HAE 2Vl AL
27 8h= W olTiFig. 3].

Inversion Recovery), Presaturaion with
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[Fig. 3] SPIR pulse diagram for fat suppression

IR groll wet XA Jm=r) 2fol7] gl7] wfiel &
Ao 71EE o] AAE U IR FE 165ms F0]A]
A 4127} Thnull point(o)7+ & w] RF FAE 1715}k
AYE 78S SFGITH17]. SPIR -2 2Pgo] oY
Aol mzsHAl AaFS nx]7] wl&ol FOV(field of view)
2 300mmz Hehat 27 AAste] o] FAME §
A2 skt TSE HAA|HAE turbo factor(TF)o|
o3t 2=g A FL5h7] wigol At 2 F2PA
AFaAE 7] ¢l & AHolA= TFE 1295 <l
== shck TEZF 127] olsb} B wel T2 4%
A} 53}7) ol FAJA} W = (proton density) HI}E WA
& 4=7} It} Olivier Hauger H 104 TFE 7H <175
Al AAREE o ArzA] A gk SNR gfo] 15.5 +
47 Fro@ B AFe] SNR Z+ 31.50 + 05.980] H]a o}
% ke AT olgith (18] E 12 o[4S QbR
tjoll= A IZK(scan time)> ZFashit ofz] HO| 180
Qb olstel ALY EEUblumingo] WA T 27t
7] Hzelch. o] 7| E3ZF TR I} TE 3h& £4s}kaL,
ETL(echo train lengthyS Z4slo] 294 Y = T17
2G4 AaAE A5 = e 7I¥ol7| e Fit} 7]
ERIo= 294 F9 F THRIVE AAHAE o] &
Sk SPIR HH o & BH 231 2= 717 0](liver metastasis),
7]—°]‘(hepat0celullar carcinoma), %A (prostate cancer)
o w7}l QIH19-21]. GE o4l PROSET H}-S
£5kgiet. o] W WA, 22.5° of7] HAE Q7hst

A HK(black color)X} E(red color)S F$|AH(in-phase)

Jejofl FolAl .

> o X offt

[e3

22.57 pulse 45° pulse
2,5°
=5
\sz.s“
Oppos%d phase 925 pulse

[Fig. 4] PROSET pulse diagram for fat suppression.

oF YT ARF] At F T EHL AL Fups
Aol QI5ke] T9 1A opposite phase) HASHA H9)
2w 45" o7] WAZ Qfste] F 2o] thl Tl

2 b ek o1F shqmo 25 of/] P
gl

2 QksHl HH. B 240 A5 WS B2 A
4 2ae a8 B0 ) dRel AL
NEE G g AA B Yol 1807} obd

50)8t2 o]7] HAE A-8517] wiol SPIR 7]%e] H]
3 HAMAZEo] Atk RS 7HA AL QicHFig. 4]
7|& BiojA GE AWA77H-2 HASTE A4
71 ol Blsto] /g2 wAleA 96 %2} 60 %= HASTE
AaA 7ol Hste] GE AWA7|o] w2 B7}
whotth22]. ZLefuh 2 AF oA TSE AaA 7))
GE AaA 7|HS vuis o A=kd, 344 B7H4
7} 833%9} 13.3%2 HHHES A9)et BE TSE
AaA 7ol 2919 AuE EthTable 1, p<
0.05). GE-PROSET 7|H-& TRS ZA 3} AWYAAS
3t =27} Q)= AHo| 917] wHo] 204msE F| 3t A
ARt d¥s '3}“@ ER 59 ZH(flip angle)S 25
ol e WS AHE e T1 AR2IA A LA
7hset ZIdolth. AAl ddelde BREY AAtollA
GE-PROSET 7|®& T2, Tl AaARZ Weshs Au
9 ety ARE AlFslet =2 ARSI Lo
Z2GA Y F FHA IAole Agskar IA Yok L
o= YA F F GE-PROSET 7% 27|74
(magnetic susceptibility) & I}2 Q15 SNR, CNRo] T
o] Hojxjug gf Aq5kA] JHE d= fe & =20l
A Qo QrH21]. L Lol A(fat)2t ZH(bowel) P ol
7¥A7F ZQle] Apsb o) effects of magnetization
transfer) 2 Ql5te] FAtoll efFo] Hstr] WA¥st7| = gt
TH23]. GE-PROSET 7|®HellA 71 2 A2 A9 &

mlm
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(water) i 712 o82 AY2AE 517 ool
(cartilage)[24 4l =%K herniations), MA|(fluid)[25] %
& mashin 2ol MAAAL0lL, B3]
Euﬂw-r(&lOITlC aneurysms)[26]2 H|E8}o] XH7H27] 3
7holl F-&3tAl AREHIL Qleh 53] Ao] wWol Hary
of 9= ol FUHZIoIE 72 W] ojshe wol
|E L QUeh28]. o]2Rt e B ATE BESh=T
oA A7BAE F6HA BEHrhe Foloh o]HEt
542 2 AgolA el A} 2o GE-PROSET 7]
o] Ae Mol 2 A} % wEH ol B
AFolA Aol ek A, choket Ak EH" °
WAAE o) gk A, et Aol FHS 2
ThA 2 Folrt QS Aeku AT A, HeE A
2AE 93l o]7](exciting) RF BAE 0]7]—0]—7] ol A
Z(volume) shimming 3}4] ottt A, & 7| 2%
Al&(auto) shimmings 7] wlwo] FFH oz A
AE B7Phedl & Atol7h §l& Aolzta ARk
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5. 28

HAEAHOR T2 7}z Apar EBR27|2 o Abo) A
GE-PROSET A|H}477]¥ Hr} TSE-SPIR A|Hf47A7]
Ho| Aulxlo @ |9ka7]7) 2FEo] £94 9L HrE

A)th E3] TSE-SPIR 7|WH& & FH¥of| 7}A7} By
o] Qv BEI, Age] FANS fAIBHEA A
o] 2 A7 =%tk GE-PROSET AW47 7|¥&
TSE-SPIR 7K} e BHrlS Adx|vl, 25 4] 3
& HIEsto] FHAVIE HESeH Eao] Hilenz
B Agte] digt A 7R §-83% 7ol A
2Rk}, olofl & A= F 71Nl oigk A, de i
slof 2 ) HRAst| gk AgaA HAF Al F 7]

o et AH L Agstel ABsA AgSIE WAk,
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