https://doi.org/10.7742/jksr.2019.13.2.217

PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 13, No. 2, April 2019"

A Study on Applied to Optimal Diagnostic Device in Portal Vein
Visualization: Focused on MRI and CT

Eun-Hoe Goo

Department of Radiological Science, Cheongju University

Received: Mach 04 2019. Revised: April 26, 2019. Accepted: April 30, 2019

ABSTRACT

The purpose of this study was to quantitate signal to noise ratio and contrast to noise ratio of the portal vein
using CT and 3.0T MRI and to investigate the optimal imaging device. Twenty patients who inspective CT and
3.0T MRI between February 2018 and April 2018 were randomly assigned to receive data from the picture
archiving communication system. The SNR and CNR values were evaluated by measuring the mean and standard
deviation of the region of interest of the four regions of the portal vein (the main portal vein, the right vein, the
left vein, and the middle vein). The results showed that SNR was 9.180.72 in the right context, 9.410.84 in the
left context, 9.540.59 in the middle context, 9.550.75 in the order context, and 22.292.03 in the right context and
25.893 in the 3.0T MRI. 19, median context: 24.392.87, and order Mac: 26.642.30 (p<0.05). CNR was 3.790.68
in the CT context, 3.740.65 in the left context, 3.710.39 in the middle context, 3.790.68 in the order context,
9.490.65 in the right context, and 11.0001.90 in the 3.0T MRI, Intermediate context: 12.701.75, order Mac:
10.010.98, 3.0T MRI was higher than CT (p<0.05). In conclusion, SNR and CNR values were higher in the 3.0T
MRI than CT in the 4 portal regions. Therefore, 3.0T MRI using non-ionizing radiation was the most superior

imaging equipment than CT.
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II. MATERIAL AND METHODS

1. 7%
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B dlo]g 4 A CT A= Brilliance 64 CT
Scanner (Philips Medical System, Netherlands)S A}
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Table 1. Scan parameters of the CT in this study.

Parameters Description
kVp 100
mAs 150~600 (Smart mA)
Algorithm Standard
Filter Std (B)
Pitch 0.992
Rotation Time (sec) 0.5
Scan Time (sec) 34

Table 2. Scan parameters of the 3.0T MRI in this study.

Parameters Description
Technique FFE(GE)
ETL 38
TR (ms) 3.7
TE (ms) 1.8
Flip Angle(degree) 10
NEX 1
Scan Time (sec) 24

218



PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 13, No. 2, April 2019"

3. A

3.1 SNR, CNR %7}

CT<} 3.0T MRI AALE Sl €& F4e] F&
(Main Portal Vein; MPV), Zt-"(Left Portal Vein;
LPV), $-%"(Right Portal Vein; RPV), 3H&
(Middle Portal Vein; MPV)°ll th&}o] ‘INFINITT® *~
23S o] &3 Fig. 13} o] &4 9 (Region of
Interst; RODS A7 7|2 AAst] gk& 313
t}. vl 7 7Fe-(Background Noise)= 3733 7}o] A&
EE Folv WWe = Jhsst ROIE 2/ O &
o2 4 oo dAste] AFUA 2= SNR¥}
CNR#ks ALkl S5 RO A E4 =

(

$E9 NEPE EFW

}(Standard Deviation; SD)
o} Scan TimeS o]&-ko] Th&-o] Eq.(1)& ol&-aho]

SNR@HS S48 gThe
measurement ST < 0.655

SNR = 1
backgroundnoise SD X +/scantime M

Fig. 1. ROI images of CT(left) and MRI(right) for data
analysis. LVP: Left Portal Vein, MPV: Middle Portal
Vein, RPV: Right Portal Vein.

(measurement ST— adjacent S1) < 0.655
backgroundnoise SD X V/scantime

CNR = )
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4. BAAE

FAEA 0 2= SPSS (Version 14.0 for windows
software package, Chicago, IL, USA)E A}-&3}% a1
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II. RESULT

1. SNR

CT%} 3.0T MRI 7ol thgh SNRZ <= Table 3
3} Zokeh cTol A $-F: 9.18+0.72, E: 9.4]
+0.84, TZHEM: 9544059, FEW: 9.5540.759]
T 3.0T MRIGIA] -2 22.29+2.03, & 25.89

i
+3.19, FZHEY: 24.3942.87, T 26.64+2.302
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Table 3. Results of SNR for CT and 3.0T MRI. 3. 9497}
Classification Der;ce I;/I::n Vgl;l;: p value o }2} oﬂ EH 5} SNR:L']' CNR % /\—175 3’4— 23%1:751 o=
55 + 0.
TMPV MRI 26.64 + 2.30 0.0001 71710l gk THE ] 432 F-9] B 3.0T MRI
CT 9.18 = 0.72 7F Ht 248, 10.82 =2 A #S Aok 444
RPV 0.0004 -
MRI 2229 + 2.03 BAo M= CTS MRI AAS S A0 Al 3g that
by CT 941+ 085 oooe O ThE 2 B ke S n waes o
MRI 2590 319 gom zPAE FAH e A BAGHL
CT 9.54 + 0.59
#MPV 0.0001 &3 = QT oAt F 59t 7ol A Likert
MRI 2439 1 287 == T }}\/\qu o ] EH 6] ]’ ] 1

*MPA: Main Portal Vein, RPV: Right Portal Vein,

LVP: Left Portal Vein, **MPV: Middle Portal Vein X 1o o
(Independence t Test, p<0.05) (GOOd)i ﬁﬂ O M %)\- =

2. CNR Table 5. Score of portal vein visualization in CT and 3.0 T
=93 ) MRI(n=29).
2 A4 SAE CT9F 3.0T MRI 97l digh
CT 3.0 T MRI
SNRZF}+= Table 33 Zt}. CTANA $E9: 3.75+
0.66, ZF5: 3.4440.65, =7 3714039, 5 Conspicuity 39 £ 06 42 £ 0.7
. 3.7940.68°] 31 3.0T MRIOIA] S-Z9: 9.49+0.65, Liver segment 32+ 1.0 41+ 12
Small vessel
71 11.00+£01.90, TZHEM: 12.70+£1.75, F9:
om = o L= Boundary 2.8 + 1.6 33 + 09
10.01+0.982. % ZAHE AT} CNREES CToll A= delineation
T u}] 3.0T MRIOA] =720 713 =4 e e Note: Numbers are mean + standard deviation.

Significant difference with CT and 3.0 T MRI images(p<0.05).

2l
= o = P
H CTE el et HEW, FHEHEo R F Reliability analysis, Cronbach :>0.6.

TS, T, oAl
33679 HAFHS XA 3.0T MRI= T,
3] e N o=
FHEw FEw R0 2 1 1089 FAkS Middle Portal Vein, Main Portal Veinol| 4 & 4
Hoth CNRe| CTSF 3.0T MRIS| Hlalell Al Btgk  sopco) noggye) 24 By 1 ﬁﬁlPr%A 30T
o] 5 3.0T MRIZ} A Websk o z4z4e] 3w MRI Ao 4] FE=aHA o+

} )
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el EAF1 2] A= Table 49k 29k of o3t Scoring A7}t =2 75_4\_ F1g 29]— Fdgu

ruN'

RPV, LPV 7] 4ol 2 Fig. 3ol 4] % 4= Q=
of date] £24g wFate] Fun Frol By

Table 4. Results of SNR for CT and 3.0T MRI.

Classification Device Mean Value p value
Al CT 3ol 13 MRIS oA 2
o1 79 + 068 THSHA | B3| gl A LERL
PV 00001 = AL ok b Q9 o] G Ea AA Rl
MRI 10.02 + 0.98 o .
- — E88}aL, Scorning F-H-oll A F-E-5X] H Z(moderate),
RPV ' ' 0.0001 EdA% W2 A5 E g 588 4] B E(poor)
MRI 9.49 + 0.65 ] -
Fiol A 3.0T MRIZEF Y2 AsHT} =2 AN57
CT 344 + 0.65 e w - b ‘
LPV 0.0005 T2 EE 383% FAHEHSHOE FETAEERE
MRI 11.00 = 1.90 - _
deht e 452 958 ol
CT 3.71 £ 0.39
**MPV 0.0002 E BH BA A #AulA o
MRI 1270 + 1.75 AlolE el A AkH.o 2 CTS 3.0T MRI
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*MPA: Main Portal Vein, RPV: Right Portal Vein,
LVP: Left Portal Vein, **MPV: Middle Portal Vein l:]]
(Independence t Test, p<0.05)
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A% QAT L AN 2GA 2957 7
o Jpe] Fapol = AL ok 7t glrk Ak

o Jm X o =

(c) **MPV CT (d) **MPV 3.0T MRI

Fig. 2. Scan images of CT and 3.0T MRI for portal
vein. *Mpv: Middle Portal Vein, **MPV: Main Portal Vein

(c¢) LPV CT image

(d) LPV 3.0T MRI image

Fig. 3. Scan images of CT and 3.0T MRI for RPV and
LPV

IV. DISCUSSION
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