0) F27+e] 24713 Aol A Mn-DPDP2] §-83 3}
A 35t MR Sequenceo]] #3F vja, 1%

'HEostay MetA
Aeq - AUd - oA - 229 - o] gk - 0] 4

-

[

Mn-DPDP enhanced MR imaging in Detection of Focal Hepatic lesion:
Evaluation of the Efficacy & Optimization of Pulse Sequence

Department of Diagnostic Radiology Chonbuk National University Hospital

ABSTRACT
I. Purpose : To evaluate the diagnostic value of Mn-DPDP for the detection of focal hepatic lesions on MR

images and to determine the optimal pulse sequence to maximize its effect.

II. Material and Methods : Twenty—eight patients(6 women and 22 men, aged from 39 to 79 years) with
focal liver masses were examined by means of 15T MRI Before and after intravenous administration of
Mn-DPDP at dose of bmmol’kg body weight, five pulse sequences were used to get Tl-weighted image!
FLASH, FS-FLASH, SE, 3D-VIBE, 3D-FS-VIBE. Quantitative assessment of the contrast agent was performed
by obtaining region of interest measurements of the liver, background and selected hepatic lesions to calculate
signal to noise ratio(SNR) of the liver and the lesion and lesion-to-liver contrast to noise ratio(CNR).

The pulse sequences were also evaluated subjectively for the lesion conspicuity and delineation and the image
artifact. In addition, two experienced radiologists compared the detection rates of the lesion on precontrast
images and on postcontrast images.

. Results : Mn-DPDP had a marked effect on liver SNR and absolute CNR. In postcontrast images,
percentage of signal enhancement ratio(PSER) and absolute CNR of the liver was highest in 3D GRE and 2D
GRE FS pulse sequence, respectively and significantly higher in GRE sequences than in SE pulse sequence(P
<005). In qualitative studies, lesion conspicuity and delineation was significantly increased in all pulse sequence
except ‘2D GRE FS. After Mn-DPDP, GRE pulse sequence was better than SE pulse sequence in lesion
conspicuity, image artifact, mass delineation and mass detection rate(P <0.05).

M. Conclusion : Mn~DPDP could be useful in hepatic MR imaging, by favorable impacting lesion-to-liver
contrast more with 2D or 3D GRE pulse sequences than with T1-weighted SE pulse sequence. In addition, 3D
GRE sequences could provide additional information about biliary tree.
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Manganese(Il) N,N’-dipyridoxalethylenediamine-N,N’-diacetate 5,5"-bis(phosphate) (Mn-DPDP)+=

A EEA ZIAZ AT A Tiolds dFAA TIWIA B4 3 429 AZHEE
7N AT ol AR W7 BgHEe T1 &8 Fulskste A9 2|y #Adtdde =
o] 9t} Wang%(5)& T17% Gradient o #7]H(T1-weighted gradient echo,©]3} TIWGRE)e] T17%
29 7(T1-weighted spin echo,©]d} TIWSE)7|%ol| uléte] $-Alsctn stlen, Slaters(6) 1+
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9 GREZI'fe] wl$- gk AW JAE 50 7hsdin, 23 FAelA SiEe dddes F74L
H(section) (8-10mm), ©H7+ A3 (intersection gaps)¥ F¥2 &7 AT E(partial volume artifact) & 4
BAE A 5 3, ggs dHozE JAS AfTA (reformat) T F Jom, 7+ AA 8- (volume
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AA} AHEE 15T 2AEE A71e% 947171 (Magnetom Vision or Magnetom Symphony;
Siemens, Erlangen, Germany)olA $AFujdthE Y (phased array multi-coil) & ARg-3te] dglom, <
47182 2D-FIASH(2-dimensional fast low angle shot), 3D-FLASH(3-dimensional fast low angle
shot), SE(spin echo) 94& 35319 Oﬂ% SEQGAHS AQet A7) gadol A A sted A (fat saturation,
oj3} FS)S A7t 712 Adgste & 57X Y TIWIE =9 A 2 T Aok wpbsE:
Slice thickness : 2D = 7mm, 3D = 2.3mm4 AdAS Fgrod A8 F Tmm FAZ YA AR
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¥ 1. TIWI Pulse sequence®| parameter

Pulse Sequence TR TE F A Matrix ST TA
FLASH 2D 128ms 4 or 6ms 70-80 115 X256 7mm 17sec
FLLASH 2D FS 166ms 3.8ms 70~-80 115X 256 7mm 19sec
FLASH 3D 3.8ms 1.8ms 15 115X 256 2.3mm 18sec
FLASH 3D FS 3.8ms 1.8ms 15 115X 256 2.3mm 20sec
SE 400-600ms 14 or 15ms 90 125X 256 Tmm Zmin

Mn-DPDP Z % #}(Mangafodipir trisodium , TeslascanR, Nycomed, Amersham, Oslo, Norway)& 3t
ol 50mlo] &AL &9 miF 10mol(7.57mg)e] Mn-DPDPE ¥gsta It
AN AE Sumol/kge &3 20820 AXA AAE] AW Yz Fsrack d77
A 283 34 % oA gy FLo *’“30}9301/} BE EOE ZAgle] S0
APB3ATE 29 T MR FAHEL 7o) ghxd T ZA] Ax=HYh

1. 433 ¥4 (Quntitative Analysis)
5712 9] G474 Mn-DPDP %% A3%9] 7+ Az 3 ¥ o) 73489

22 A A BAH 2 (region of interest, ©]3F RODE AT & A3}
LA Fol7| H& 7o) FHelA 4 FAsI 1 HHEgE 7
o] 71& FAE o] &3 AFAH BAME 93 A1&3 A H(parameter) T =%
AZEH(Signal to Noise ratio, ©]3} SNR), ¥¥# F9 2+ AF9 fjz3-51](Contrast to Noise
ratio, ©|3 CNR) B ui=xene Adigh zeja 2+ A" &35 7 92 & (Percentage of Signal
Enhancement Ratio, ©]3} PSER)¢]2it}. ©) & parameters= ©h&-3t zo] A o3}

—_—

@ (SNR) Pre/post-contrast signal-to noise ratio
- Tissue signal intensity/ NSD
DRI ke PN s AR/ iAASANEAEY] 2EAEA
@ (CNR) Pre/post-contrast contrast-to noise ratio and absolute CNR
- CNR = (Stumor-Sliver)/NSD
- Absolute CNR = | Stumor-Sliver [/ NSD
D(EWY ASAE-FH g A AsRE)/mARSe sEuAt
R NI~ 2 Ao Ange | /mAtEe g2
@ (PSER) Percentage of signal enhancement ratio
- [(SNRpost-SNRpre)/SNRpre]100
(2D FASAE-2 A ANEAEYZG A ASAEN00H 7 Ao 2 FAolth
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2. A4 &2 (Qualitive Analysis)

571219 MRV 2.2 d& JHEL 7} Ao F o] EXEAMAA oJALe} 21 o] AR AL
ojste] HIEE A olE2 Aol tiste] wiwHel WEA(Lesion conspicuity), 29 A5F(Image
artifact) 2 B EE%(Lesion delincation)oll s oAl @A 45 FUTh T2 @Al FrtE
7Hunacceptable, 1), &% (poor, 2), B (fair, 3), ¥3Z(good, )} $-F(excellent, 5)°]. o™ 2} GAtol o
st Ao A B sto] vlasdnk GV S5 R Aoli= Wilcoxon signed rank
test® o3t FAI3 ATk (P <0.05)
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Mn-DPDP 2% AF gAoA zF 449 SNRE SE 2 GRE A7 ESFdA EAHcE fosiA %
F Ao vjste] 29 5 JAgA Z7}stGTHP <0.05). 7+ AZ 9 PSERL 3D GRE 9AdA 107.77%Z 7}
=2 A} A o= SEGAT HRPE o) Fo3HAl ERHP <0.05) ( 2(2¥ 1

o3
i
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X 2. Effect of Mn-DPDP Enhancement on SNR in Patients with Focal Hepatic Tumor

Pulse sequence Liver SNR PSER* Rank
Precontrast Postcontrast *
2D GRE $5M.17£15.37 92.74+25.29 74.43+49.74 2
2D GRE FS 64.181+17.55 102.79+29 .57 65.931+27.09 3
3D GRE 22.718+768 42.43+19.32 107.77£50.31 1*
3D GRE FS 3259862 52.78+12.33 62.13+34.16 4
SE 4997%27.19 69.15+31.93 50.38+28.35 5

Note-Numbers are meanstandard deviation.
* — Every mean SNRs of postcontrast image was higher (P <0.05) than those of precontrast image of liver
% - PSER means percentage of signal enhancement ratio of liver
=[(SI enhanced-SI unenhanced)/SI unenhanced]100
@ - The PSER of 3D GRE image is the highest of others images.
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rost Flash 2D FS

Post Flash 2D

Post SE

Post Flash 3D FS

Post Flash 3D
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AU CNRE 29 Aol Hlg) 29 Foll @ #Eo2 S7eIFRP <005 29 F9f Fdd 3
oA 2D GRE FSe] 714 £& 3= E%{R 53] SEg73l Hla) freletA S7hstAtHP <0.05). 2
21t 3D GRE 9743 2D GRE 943z #o§ Aol& Rojx| @dkvh(E 3)(21H 2).

M 3. Absolute Lesion—to-Liver Contrast-to—Noise Ratio of Focal Hepatic Tumor

Pulse Sequence Absolute CNR Rank
Precontrast Postcontrast *
2D GRE 14.64+8.77 32.21+22.15 A
2D GRE FS 13.10+10.28 34.46+20.59 1*
3D GRE 7.46+5.06 15.08+12.42 5
3D GRE FS 12.45+7.21 25.13+15.67 3*
SE 16.98+15.26 20.86+13.50 4

note-Numbers are meanstandard deviation.

* — Every mean absolute CNRs between pre-and postcontrast image was lower (P <0.05) than those of
precontrast image of tumor

& - The absolute CNRs of 2D GRE FS image is the highest of others images
@ - These two images have higher absolute CNR than SE image significantly (P <0.05).

Pre Flash 3D Post Flash 3D

4)(1%‘ 3)(1u 4)
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¥ 4. Nonabsolute Lesion—to-Liver Contrast-to—Noise Ratio and Percentage of
Signal Enhancement Ratio of Focal Hepatic Tumors

Tumor Nonabsolute CNR PSER Rank
Precontrast Postcontrast
HCC -0.39+16.86 6.45+7.72 83+43.57 1*
Metastasis -12.81+5.70 -45.24+3.56" 8.67+1.53
Cholangiocarcinoma -15.51+0.48 -30.48+2.29" 3.5+6.36 3

Note-Numbers are meanstandard deviation
* - These four tumors have higher nonabsolute CNR than HCC significantly (P <0.05)
& - These two tumors have higher PSER than other tumors significantly (P <0.05) except hemangioma

Pre Flash 2D Post Flash 3D

Pre Flash 3D FS Post Flash 3D FS
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M 5. Lesion Conspicuity, Image Artifact and Mass Delineation of Various Sequences

*do® - significant difference with postcontrast image of other sequence (P<0.05)

Note-Numbers are meanstandard deviation.

Pulse Sequence

2D GRE
2D GRE FS
3D GRE
3D GRE FS

SE
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AEHORE 57 MR AN QoA 7F Sol&<Ql T1 %94 Mn-DPDP A& A& @3t 2k
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A. T1 SE technique, B. T1 2D GRE technique C. T1 2D FS GRE technique,

D. T1 3D GRE technique, E. T1 3D FS GRE technique
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%9 A 3D TI1 Weighted image
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A. Pre - TI1 Weighted image

B. Post - 24hour delay T1 Weighted image

29 F 24N AF7) 9ol 2 FHd 29 27 wW7F RY(rim enhancement).
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