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ABSTRACT

Research should be actively conducted for the ability of X-ray equipment and Retrospective image analysis of
X-ray equipment used in hospitals. Retrospective image analysis of X-ray machines, CT and MRI of radiology
and medical equipment has been actively conducted. However, image quality measurement using angiography
equipment of angiography room is mostly measured with phantom, and image quality measurement on image after
being taken by actual patient is insufficient and researches on accurate image quality measurement method are
remarkable. It is in short supply. Therefore, through this study, the researcher devised a method to measure the
image quality of the acquired image after coronary angiography, and to provide a high quality image to the
operator. The equipment and programs used were angiographic examination equipment (Axiom Artis Zee Ceiling)
and Image J program. Subjects were images automatically saved in PACS program after coronary angiography.For
image quality measurement, selected the AP Caudal 30° image that show the LCA vessel well and the LAO 30°
image that show the RCA vessel well during the coronary angiography. In order to measure the background and
ROI of the selected image by selecting an image, a criterion on how to find and measure a section where the
overlap of the shadow, such as blood vessel, liver and lung is minimized, is presented.

In conclusion, there is no exact standard for analyzing an image quality measurement method of angiography
image. Therefore, in order to provide quality images to the practistioners, not only the technicians of the
equipment but also the users who actually use them should become researchers and conduct research on image
quality measurement in various ways. Thus, it is expected to provide excellent images to patients.
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II. MATERIAL AND METHODS

1. AHE v 2 g

AR H 83 29 HAF AH] & Axiom Artis Zee
Ceiling (Siemens Healthineers, Forchheim, Germane)
< o] &3I3aL Fig. 13} o HEH G4 =9
2132 INFINITT PACS (INFINITT Cardiology
PACS viewer, Version 1.0.6.1)5 ©]&3}t}. 312
=74 s AAE] fal AREE s S Z'
e g4 B4 X219 (Image J Ver. 1.46r, Nati
onal Institutes of Health, USA)S A}-8-3}31 o, o]
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Fig. 1. Axiom Artis Zee Ceiling.

2. #3sH 2Q 4= & 94 AR
g9 29 Y= H-% Xeray tube”} Table 3}
o]l 9%} Detector’} Table st =, 3hx}o] o
2] 9ol f1AE e Carm¥ xRV Ak o|th
aYEE XAdE v 4R 2ol w4
S H(PA; Posterior), 5% (Lateral), A} %3F(Oblique)
o Ztw g AulE Ao EJ& & F o A
W(AP; Anterior)& g2 o] x4 B7lsst
Z=2 o]Fojx eomz &Hojo] oy} Plujbi
Aol AdFE PAZ Yl S0 waMHow
Aod tre] FHEGY gure F=24] g g
Z}o] Aol 9] U= X-ray Detectore] 9] Xl
uwhe} Hol PAS APEF AHSta ) dgH 4=
% RAO 30° Cranial 30°, AP Cranial 30°, LAO 30°
Cranial 30°%9 72 2 ¢ W74 (LAD; Left anterio
r descending artery)”} #2Fo] 80|35}l AP Caudal 3
0°, RAO 30° Caudal 30°, Spider view(LAO 30° Caud
al 309942 # 5 3] =] 7FX| 7HLCX; Left circum
flex artery)?r Hol= 5A4S 7141 2127 Table 1
I 2t} 53] Spider views Z T7HsT(LM; Left
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Table 1. X-ray tube angle position for left coronary
artery view

LAD LCX
AP cranial 30° (a) AP caudal 30° (d)
Tub
Y le RAO 30° cranial 30° (b) RAO 30° caudal 30° (e)
angle

LAO 30° cranial 30° (c) Spider view (f)

#H(PDB; Posterior descending branch)S 2+ #-zst

G drkE EAS 73 Al Fig. 33 2t

Table 2. X-ray tube angle position for left coronary
artery view

RCA

LAO 30° (a)
Tube AP Cranial 30°
angle

LAO 30°, Cranial 30° (b)

)

Fig. 2. Cine view of CAG for LAD (a, b, ¢) and
LCX (d, e, f) artery.

RCAG#S & ##sty] 913 ==+ LAO 3
0°, LAO 30° Cranial 30° =& AP Cranial 30°, RAO
30°9] GFe] 1l LCAE¥S HY]9ek ZFxe} v}
ZIMA 2 ZF g dnith Aleztel] wrel Zheo] Wy
= Fo] Y3871 8™ Table 29 7tk o] F L
AO 30°9] G2 o= WolE M 712 &4
2= 3} Aol RCA2] OSH-#3} proximal, mid, d
istal F-&-o] 2 W elt} 53] AP Cranial 30°9 LAO
30° Cranial 30°%972 distal -] % 59 71A &

=
FHPLB; Posterior lateral branch)¥ & uWl® 7}2]&d

(@) (b)

Fig. 3. Cine view of CAG for os, proximal, mid,
distal of RCA (a) and PLB, PDB of RCA (b).
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Table 3. Type of lesion according to morphology

moderate  moderate and

low risk risk higt risk high risk
A (0] X X X
Bl X (0} X X
B2 X O (>2 ea) X X
C X X X O
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Table 4. Classification for risk type

risk type Contents
discrete (length < 10mm)
concentric
low risk readily accessible
smooth contour
not ostial in location
no major side branch involvement
tubular (length < 10-20mm)
eccentric
moderate total occlusion < 3 month old (CTO)
risk
ostial in location
bifurcation lesions requiring double guidwires
some thrombus present
diffuse (length > 2 cm)
excessive tortuosity of proximal segment
high risk extremely angulated segments > 90°
total occlusion > 3month old and/or bridging
collaterals
inability to protect major side branches
CTO: Chronic total occlusion
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LM¥} LADos ~ mid LAD, LCXos ~ distal LCX7}
AA A o7 2 Holi= AP Caudal 30°9 42 355
18313t RCAZES P/l A& LAO 30°9 7]
AP Cranial 30°37 1t} & Hgo] o & F 9l

o 5 e FH A T do] dAAH L
Z Kol 7B ZhmolBE LAO 30°34S g 56t
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Table 5. Visible structure for left coronary artery
according to X-ray tube angle

LAD LCX RCA
P M D P M D P M D
AP Cranial
O O O A X X A O O
30°
RAO 30°

Cranial 30°

LAO 30°
Cranial 30°

AP Caudal (v 5 0 0 X X X
30°
RAO 30°
X X NN A
Caudal 30° © © 0 0
LAO 30° O A X O A X X X A
Caudal 30°

LAO 30° A A A A A A O O O

o

: Proximal, M: Mid, D: Distal

(b)

(c) (d

Fig. 4. Tube angle (a) and CAG view (b) of AP
caudal 30° view.
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. MEASURE METHODS SUGGESTION
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Fig. 5. Overlapping section on left heart shadow of
aorta (a) and spine, rib (b).

Fig. 6. Overlapping section on left heart shadow of
lung.

2. LCA 94 background &3 7+ A4 9y
Hl & H7) AlskE] o A% y}o] Fig o]

(o]
We NRS 2Asa x| %= UL

o
—l)lr o2

SRS WA A7 B EEHA 93 4 s
= TEHJE deHd w3k Eetsto]
4 o2 HdAstlth 3 Image I3
12} backgroundE #H9$- el E A3

3 F9 slde] B AHES dgsfol &3 ghol

=
o backgrounds 54 95 AAsU 2™ Fig. 7

3} o,

(a) (b)

Fig. 7. All overlapping section (a), measuring
section of background (b) for left heart shadow.

3. LCA 9% ROI 5 7t wjAl W

ROI 54 77+ Al oAM= =798 &
¥ = 7ko] EAgT) background &
WA 2t # 2e]al 29k 2w 7t
S5 EA e RO A JoiME F7t= 2
2 F3#E59|(Small vessel) A3 A st 1
HA 7% star Zhwel] el aEo] EARGL
2 YA de ATE BAE|
A Al FE A AL 9rEA] 9 gk Abglol™ F

ig. 89 #th

(a) (b)
Fig. 8. Overlap section on left coronary artery of
spine, rib (a) and small vessel (b).
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4. LCA 97 ROI &4 3t A3 ¥y
E71 At Hofl FEe] He ke
9Jatar, HF Alolg2 X E = LME Ha 2w
B2 a1 2 dREdk FHEA g
HAl LADos ~ pLAD-{F % LCXos ~ dLCXo| &
Hols @S dAste Adud F5 735 Aol
%S ROIZ AASISIT 53] LeA 5 7H
=8 H-9191 LM¥} pLAD, pLCXE WH=A] 83}
R ol AA BAA = LCXe | F F

B orEdk ) £ AI AL Fig 99 7t

2 2

(@) (b)

Fig. 9. All overlapping section (a), measuring
section of ROI (b) for left heart shadow.

5. RCA %A} background £E 7+ wjA ¥y
LCA®] =4 W3} uh37A 2 RCA 9A] backe
roundixq 7\] FTHE = ?7}01 HU§ 3li=d RCA9]
Zw 5o 7}
wpeko @ 9w}
= Zho 93k F& 7ko] vHAEAl W Fig.
% Aol AAA<

6. RCA 94 background &4 77+ 44 W4

Background 5% -7F viAl WS S
25, Zdujw gl 2 S0 SHY= 71
Al71aL B7H el SR Ee dJ 59 2333
ow LCASH PH7HA = A7 &9 o] &A= RC

A9l 9% proximal, mid, distal7-$]Z background =

1331 Fig. 129} 7o)

X
2
ol

(a) (b)

Fig. 10. Overlapping section on right heart shadow
of aorta (a) and spine, rib (b).

Fig. 11. Overlapping section on right heart shadow
of lung and moving liver.

(b)

Fig. 12. All overlapping section (a), measuring
section of background (b) for right heart shadow

7. RCA 9% ROI 55 7t wijA| ¥
RCAY7 A LCAG el A A 7 ROI %P‘é T3k
AAol dolMe BV FEEHE= o] &
A&}, background S5 77y wPRIIAR diE
W #H 2ear ZH5eF g g e gl
BEA He 583 gEo] ko] R 9 T
&= o] AE ] wiitel ROI S Al 5
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2 MAE WEA B gl

Fig. 137} #&t}

(@) (b)

Fig. 13. Overlap section on right coronary artery of
spine, rib, aorta, liver (a) and small vessel (b).

[09)

. RCA 9% ROI 54 73t A4 ¥
¥ FE & A9 g ROITE 7 HlA
S Eg Aeold Trrel tlEwy M= 9 7
o] A F ATAA ] BT AHg EE
suks A9 A9 A AAHEHE

mal, mid, distal 72 @ #-S ROI F-He= A A5}

3l Fig. 149} 2t}

(b)

Fig. 14. All overlapping section (a), measuring
section of ROI (b) for right heart shadow.

IV. DISCUSSION
G A TR o] &g sk B4 A e
A eble] Aol Aol o] Aol A dF
H ub7r vk AT ARSI CAG Al Cine®
3 23 J/de] SNR¥} CNR
i 317} i}%‘ ol Ul A=

gl 2221 9429] background®} ROIE A A= W
He & Aol 25 o FAH o= A Bl
24 ARsHAl AT ‘“4'”} Ad A7 v 7=
Hof & 93 eTe] Chest PAolY CTE Y
= o] &% 3 54 WHE T Aol ofd A
& AF7F flv 3 2 S o8 sE S
A S AgteteE dAtol7] wiite] # ATE 2
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24 oflile] AFHE FgolgteA FFH G
TAS gk gt A5 Image IZZ 19
< o]&3to] WPg B97t v EAlSEE 2

&

T Z18 Al background= 4 ¥ I} RO

2 Fogste] Wasof gt ofuf, C
d-- background7-{Fs A W obF-H %

o] WrIE A o= W F9 e AHFL 5

FAR 3 2o FAedld G ZFFo] F7F Hof
H7F FEE g e FAska 917 wlitel
SolstA #H FES EES 99 background=
AAE Futel] glolth. HgE backgroundid -2 =}
G- A sl E A o] BF 59 59 =
A FE AAsNoF 317] wWite] 3 2de I
N #H FiEe 7E T8 AR AAsta Y
a7l A A Sdol T Y] FAg A
7 st A H-S background= A 73 21 Fig.
159} 2tk RO A AoJA % Chest PAS] 75
2o dum 9 Aol wiAlE #H ke o
qE SAHA Hed 3 29 A E 239
g de] 5 desHe] FHS 2R RE o
TR EFE el Al A5 AuwrE &
B 7302 s wiAA R FUEE da7
g THE 7 viAlste] 54§98 S48
Wl o2 2835kl o Fig 167 2l RO &
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Cranial ¥ &2 A Ao dR/-E FJsle o8 &3
% 7P vlF& ®ol AA|stE= LADZE & Hol=

ZF o] A uk LADSo] LCXE AMAAF wHEo] 7}
T AHER F2 992 2V T HFeR
].

A7 LADEA44 A% Elo] 28 & ojops)

o2

371
ol B EFAA = d7lel ool A Al e
) B2 AP CaudalZt=% LAD7} E5F U} Holx|
© @AY 7MY T23 LADS] 9Hef SR
THA= e glo] @del B 8 ¢ dow A=
Hol &9 o]F glolk g stue LexXdEHs BT
BEAZ 4= 7] W&ol AP Caudald s 574 Al
7% 9 Ae® Agshs HE Tt gle A
o7 B3Il w3 ROIZAH Al A8 5A 1Y
S AEE o 9 7)E A% oy o] EAY
A=l o] HRo] dvkH wtEA] A5 E Effof
= #31Ql LM pLAD, pLCX& 4 X33 AlA
om LCXel ¥ & s XFAA S5 WY
o8 APsielty. 53] ko] =GATF 25 2 3
BH Y] @RS i e® 54 slo] Fasital
g ) o= 2GATE FAIUA g Y
%72 backgroundT* £} & Apol 7} YEREA] 7]
o CHE W 4 7] wZolth. RCAZEY

Avds A9 we
o ww AT ofegel 23 H49 + Ak
A2 Wb 2ol TE QA goldE 2
ot geivkn Yza

olw Ao thgh 3} ol &
A5 F-Eeng A A

(b) ©
Fig. 15. Background of chest PA (a) and LCA view
(b) and RCA view (c) of CAG.

(b) ©
Fig. 16. ROI of chest PA (a) and LCA view (b)
and RCA view (c) of CAG.

V. CONCLUSION
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