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Abstract The purpose of this study is to maximize diagnositc usefulness with increasing signal to noise
ratio(SNR) and contrast to noise ratio(CNR) by using a lmmol/mL gadolinium contrast agent. From January
2012 to June 2013 fourty-seven patients were underwent the MRI scanning to investigate the contrast difference
in gadolinium content. Twenty of the patients were injencted the commercial contrast agent containing
0.5mmol/mL gadolinium and the rest of them were injected the new contrast agent containing lmmol/mL
gadolinium called gadobutrol. We measured and evaluated each SNR and CNR of the hip joint space, iliopsoas
muscle and femoral head. As a result, using the Immol/mL gadolinium contrast agent had the higher SNR
results than using the 0.5mmol/mL agent(27% in the hip joint, 30.01% in the femoral head). Also CNR using
the Immol/mL gadolinium agent was proved to be higher than that of using 0.5mmol/mL agent(28.31% in the
ilopsoas muscle and 26.74% in the femoral head). Therefore, the contrast agent containing more gadolinium like
Immol/mL used in this study is more effective to shorten T1 relaxation time, so it increases the signal intensity
and CNR and furthermore maximizes diagnostic value. This study reports the usefulness of the Immol/mL
contrast agent in the contrast-enhanced magnetic resonance hip arthrography for the first. Therefore, it can be
considered to have an meaningful academic value as showing the method for increasing the diagnostic
usefulness by using the 1mmol/mL contrast agent.

Key Words : Gadolium content, lmmol/mL MR contrast agents, MR arthrography, Direct MR arthrography,
Hip arthrography
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[Table 1] Departments subjects

Department Frequency Percent(%)
direct 47 51.6
Hip
indirect 2 2.2
Shoulder direct 32 352
Wrist direct 10 11.0
21,2 A
AL TSI 05M] S 7H] 71

Z YA (gadoterate meglumine)E ARESFo] AASH 3R}
20'8(42.6%) 2 FL R IMO] RS 7 A2
Z YA (gadobutrol)E AHE-3Fo] HARRE SR} 277(57.4%)
= e g, 7Heelw EhEel o2 Q2= 2ol &
obxi7] $15te] TPFAC] PR Kjoint space) T} Q1 &
A7t} SNRI} CNR-E H| 3L H7}skgiri{14]. 299 &
Arele velnay JHEelel Beue FUsh o
71915 0.5M £GA|S] 7%, AelAl G2 (normal saline)
50mLo| 27 0.3mLE, IM 29449 A<, 0.15mL=
SHmi0 F Fape] BZo uket 1T 10-20mL
2 4y Feskac

A4 ke oEslmeld 1A diect MR
arthrography 74} A] 0.5M¢] ZGAIS A1gka glom,
IM] A H o] ] gET qlek

213 G 9 7|y
AGAFE]E A Z Philips Achieva 3.0T MR systemd}

8channel SENSE cardiac coil& ARSIt 7H=8]& &
frgoll T2 1y JARS IEHacetabulum) @] = FA|
7} BEE AL Eglel Ludel FEoR
(axial plan) T1 SPIR(spectral presaturation with inversion
recovery) F= D58 LT, AMEH FHGE e
A|ZHTR) 518ms, o FAJZHTE) 20ms, <=UZH(flip angle)
90°, FOV(field of view) 200mmx200mm, StAvjd4>
(matrix) 340x340, HHF7|(slice thickness) 3mm, HHZF
ZA(slice gap) 1mm, AHS(slices) 30, NEX(number of
excitation) 322 3} o, & ZHAFA|{H(scan time)S 435

29=%ct

bl o
ZAuH O A WL Z T2 Image J(Ver. 1.47n,
NIH, USA)Z ©0]8-8}¢], 10mm>2] ROI(region of interest)
E AAst & uEe] WEFoint space)Zt A%gh
O ZZ|o] R

Q2 Z(Iliopsoas muscle), 12|11 HEZF

(head of femur)?] AT} =S =431 cHFig. 1].

@ joint space

@ head of femur
® lliopsoas muscle
@ background

[Fig. 1] The SNR and CNR of setting to ROI

resion ST

" background noise SD 100 ()

lesions SI— surroundingtissues ST

CNR= X100 (2)

backgroundnoise SD

7o) HeHde olstol WAR AA A Fuza)
0|2 AA) FE HeIE AU, WIhes e
A ABE YA e 2] i) Badee A4
o] ZAsior}

Be SYEE THHEPSS 192 ofg3to] 7h
Sol ghaoll T SNRT CNRE vlelglon, pat
o] 0sHTh 2R A9 fofat Hol7} gl Ao W)

22 A7z

QTR ] QITAISIS B Table 29} o]
ol 117, of4dol 36703, 7leF
statistics, SPSS WA 18)& o] &3t WAy 2 22T
2R 41.70+15.994|(174)-744) ).

Al(descriptive

[Table 2] Socio-demographical variables

Category Division Frequency Percent(%)
Male 11 234
Gender Female 36 76.6
20 under 2 4.3
20-29 12 25.5
30-39 7 14.9
Age 40-49 9 19.1
50-59 10 213
60-69 5 10.6
70 up 2 4.3
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npgel A%

Heaag i A JHEeE gl B 294l 184

7Fedls el whE SNR2 wEEttel B¢
0.5M Z A7} 119.34+27.26, IM Z G A7} 151.56+33.21
2 1M ZGA7} 27.00%(32.22) =3kon, ol L%
Ql Q19 A 0.5M ZFA|7} 16.38+4.16, IM A
7} 19.45£5.952 1M ZGA7} 18.74%(3.07) =%k, of
BT dA 0.5M 2FGA7} 9.63+2.61, 1M ZFA|7}
12.52£2.812 1M ZYA|7} 30.01%(2.89) =3FTHTable
5). Ol IM £V} 5] RS el Tl
0.5M Z=GAo] vl8f got w2 T1 @5adE e AL
2 SNRo| & G2 = # e ulRith

WAFE7} elHdsE %A CNR-E& SNR¥} Zo] IM

ZAA7F Ao 132.11£30.33, HJEFF 139.05+32.632
2 05M Z2YA|9] 102.96+25.15, 109.71+27.389] H|3f|
Z¥7} 28.31%(29.15), 26.74%(29.34) =7 UEFGFTHTable
3). o] B3 £& Tl &5 ads e IM 031117}
0.5M =GAle Hls] CNRo] & Y= d& & Uee
oju]gict.

[Table 3] SNR and CNR according to gadolinium content

0.5mmol/mL 1mmol/mL
Category

(meantSD) (mean+SD)
joint space 119.34£27.26 151.56+33.21

sNr opsoas 16.38+4.16 19.4545.95

head of 9.63+2.61 12.52+2.81
lliopsoas  102.96+25.15  132.11430.33

CNR

head of 1097142738 139.05+32.63

7HEEEY el e SEEE THY 41, #
B2 SNR2 9] Hujt 7l el B 1M

FAZE 0.5M 2 GA ) Bl 32.239] zfo]& E9kO
FAHLRE e %QJEP‘FA—TL(IK 01), HEFFE 2.899
2ol 5 Hol FAX Lz e Fostgirkp<0l). Fat
ol A& 3.079] B M‘ﬁiob} AR fode ol
THp>.05).

TEF F 2] CNR2 IM 2GA7F 0.5M 2%
Alefl wlsh 29.169] Apo]= EGkow, FAX R wje &
oJatHaL(p<.01), TWAFI HEFF| H-9-, 29.349]
zpo] 2 A et FAH SR o foatHthp<.01),
[Table 4].
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[Table 4] Independent Sample T-test according to gadolium

content
Mean Std. Error :
Category Difference Difference t Sig
joint space -32.23 9.68 -3.331 .002
Iliopsoas
SNR | popsoa -3.07 1.66  -1.849 072
head of 58 085 3390 .002
“‘Ig’l}’;c‘{gs -29.16 8.87 23289  .002
CNR
head of 2934 957 3065 .004
3. mE Y FE
HET W 29AE A FYske  direet MR
arthrography= H|JAZ Q] L2029 2G4 FU& &
s W W 229 FAE Hes] YERo] e 4
S =T =rH15) ev i E o R /-8 A
713 BERGSE 47] HeEide dAEE A BEY
23} 1Y F287k] SNRI} CNRo] zojof e,
Park 516} 27| 2HBA2YA} S A] 3D AL

o AbgSHA SNRI} CNRE %9l % gicka spgoLt,
ol w9 2D9} 3D AJEA v o g LHEAQI
s|ARo] = 2= Qo Gustav S[17] 1.5T EE} 3T0]
A SNRO| & S AT % Gk shon, of
3k 7vhe] A AAE mANE = olelgow <l
s Aol gick

Fenchel S{18]-& Choi £{14]& 71=dE &aFo] =
1M 2GAE 0.5Mo] Hls) HEEst ot TS
WHHo) Aekrh ARAEYS Brhol S8tk ST,
Haneder 5{12] J,} Mathias Goyen S{13]%= IM ZGA|7}
HETelA B R QA 9 4 Atk
Slott, 9 9 B 44 wEe] FaE A72A
# 7oHs 8R4} Aelsichs o)t sl

olof H3l], Jung S{19]1-& IM ZFA|Q] gadobutrol
AHgstol A BHBARAE ASeo, ol o
<3| indirect?} direct MR arthrography 2] x}o]& H|w gt
QA B, B A7) JFEels e Aolo] uhE Als
e zpo] BAul zjolzk 9ok

A7) QAFI A MR arthrography A] 0] &2 R|<]
gadobenate dimeglumine2 ARESte] FARS Al Ut
gadobenate dimeglumine 7[-=2]& 3-9%°| 0.5 MZ F
TEEGBTC)NA FE(2.00smkg)e} T1 o]ka izt &
OK1.5T: 3600mL/mmolss”, 3.0T: 3500mL/mmoles™) <



H 5o ARR-E gadobutrolS IME 0.5M ZGA o]
vl o9] fagk oF 2uj9] 7EEES TSk §lo]
Tl ol¢a7r} Erk1.5T: 5200mL/mmoles’, 3.0T:
5000mL/mmoles™). =3} §5(4 960smvkg)7} MR %94
% 7F% oo a7t 1547 082 EH Y 2
Alzro]l Aok A % 2[20] ARES M 2GAE
ARgSE] T GE5815 SUSAIEoRA HEXYEY
A 5 A DA 7R)7F 22 A4S At sk

At A, 7HEEE Sl ©HE SNR2 1 o]
AFAtl A IM 2GA4] ARG A] 27.00%, HHE]SFollA]
30.01%, FRTAN 1874% Sk AP} A

rfi

4 A J‘:Lzé%—{h% EHE]'JE_‘F‘ E—r 28. 31%9}
26.74%2 EA Yebged, @] Fod 7HEdE o
Fol W2 IM 2GA7E 0.5Mof] B3| =& T1 d5a}
et A3 77 AR, o]2 s e 2polzt
S 42 Aotk

o]= Choi F{14]¢] HWE5 H7F AFHSNR: M
25.13%, 414 30.74%, CNR: 31.29%)%} Mathias Goyen
=[13]9] =@ ATLSNR: 41.76%, CNR: 42.52%) W}
wko 23|24k Haneder S{12]2] 1X(SNR: 13.03%,
CNR: 13.68%) R} &= £ 24, B2A 0 ube} A=k
& FQlslo] BSahe 4ol HaT Aol Hl8] 300
) o)A} BAlsle] THAe]| =2t T JARS Eghrhe
oA &7)& el At & 4= 9k E3F 1.5TQ} 3T
Al 2R A GARS B3 Bernhard S21]2 3Tof4] SNR
29.55%, CNR 45.00% =}, direct MR arthrography <1
8t Gustav 5[17]& 3Tof|4] SNRo| 57.38% =73k A
o7 Bustylek v 7k | w7 o &

rlu

AL SRS W, ARES] AL AP Hhetoleta
T 5 gk

£ AT MR arthrography 5 74 93] J4l]
o cﬂ o syl AT slovk
SO o 1M EGA ] ek el At glar, B
A7 7%% ol W AsgEe] ol 4
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