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Serial Photofluorography for the Vascular Examination

1. Fundamentals

Alkitoshi Kobayashi
Dep’t of Radiology, Kansai Medical College Fumizono-cho, Moriguchi
Takuji Tsuneoka
Tokyo-shibaura Electric Co., Ltd. Hisamoto, Kawasaki

Research Code No.: 501

Key Words:  Photoftuorography, Image intensifier Tube, Cesium iodide,
Noise factor, High resolution I.1,

An investigation is described showing how 70 mm image qualities are improved when a new high
resolution image intensifier tube (E5707) of CslI input screen is used for the serial photofluorography.
Comparisons of the 70 mm serial photofluorograms with the conventional serial radiograms are made
about exposure dose, static resolution, dynamic resolution, contrast, gradation, vessel detectability and
signal to noise ratio. As a result, static resolution of more than 30 Ipfem on 70 mam film, detection
capability to 0.2 mm static vessels, dynamic resolution of less than 0.8 mm object which is moving with a
velocity of 100 cmfs, etc. are obtained by this system. It is concluded that the applicability of this

system to various fields of vascular examination shoud be very high.

1. # E
BRBEXBREBRA A -S4 VT VYT 247

LB B Tikdic h ORI TEL L 5 10
), FRERBRCN LTI AR OB

(LL) fMgERP IR 2 BT 5 AR o
TR TR0 L Lz oF R ERN Bz
CDWTIREEREC L TREE» S ), Bk
HIBIZRIT > 2D T TR\ &\ 5 i
HEEDTdIT, kD T DIEH S ish ol
BAICZE>T LI, NEMEEL -0 T,

Thhd X5 i Tk,

SR % VAR TT 3 D A RGP BT 0 15 B &
LT, HLVEFHEE LI 2{E Uiy
oW THE T OB 7 Fle iy Rt 0 i
H5T%.

2. FEHBRE LL



862—(2)

KR HWIH LomREE LL L,
FFEOEUE AT b ANEOEE & H a0k
DWW TR~ 5.

ek LI o AJJAJEH 1% ZnCdS Z Dfhod
BFHE REE20~40pm) ZJEL BAF (300~
400pm ) LOEREhEETHD, HAOBE
EXFFED flh\ o RFEKAE R 3 ~ 5 pm)
B (20pm FIEE) LTELAIETS
ofc. LI OfEEE & UTADSOER TkE &
h, Itz REEYRTHDIhEHT
FUSIRERfE R T 235 L, ¥ e XBRIEIME
TLTETZ 1 XM¥EE2X 5B, chxik
E2T 5 S Y S DREBREA L TXE0R
INEEE D HLEDBHHD, TN TFHERD &
O THsk porous Tl Ch B o b ZefEFEIEIEI0
~A40% DR TH 2.

AR Csl (Kbt v &) HHZERE LTERE
ELlizbop LI oADMK E LT EHTY
CHTWABZ EXRFRENOW chrAWTE
et hi LL iMEbhigdie. CI AH
HEHEOBRIKD LD THB. 1) Cl o
WREEETH D0 b OFERIIT LA E 1005
TH5. 2) ThBEEOBEFEEHE TOXER
IR @D TR E N (ZnCdSDFy 2 fi5) . Fig. 113
AR 100mg/em?® DRNCXT 5 X R
ek ZnCdS LHREHUAV-bh s CaWO, &
HEELTGRLIELDTH%. 3) ZHHERGED
XAREhIC AT 5 FHERNR B\ (ZnCdS DfYy 2
f5).4) TOFRIAX7 P ADKEEOWRIRE
LRy FLTW5 (HEO BiHE »° ZoCdS
DEFEDOFI 2 £5).

ZhBDOEED 5 H1)2)IET/ 1 X0UEEK
B35, F2102)3) ) e R w837
2. L UHEENSCEE R Rsbh, k&
TED LRESBNE D ET 4 XDWER LT
5. % Z CHBEHSMET e b RMmE (B2
R b D IR 1356k b 0 L FARENR
2B 100~ 250(cd/m?)/(mRfs.) ¢ Btk
BDTEE, TORNIANEIEHEDOFEIE 2 FERE
DEFL bW LTRBEXR EI AL,

HAEZHHRESMRE 84k H12w

rasy
o = o w =
= = = s =

Absorpiion (55}
wn
=]

e
40 \ \

. A "

AN
30 NC; A

AN
20 LU -~
. I- ":u\.,"“--...
~a J| e,

20 @ 4 5 6 T 8 % 160
X-ray Energy (KeV)

Fig. 1 X.ray Absorpiion of Phosphors(100mg/cm?)
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Table 1. Performance of new 97 I.I,
(compared with conventional one)

New Conven-
Unit | 9" LI g‘;l;oria% Notes
(EST07) |(E5095C)
slé]lgﬁa size | Tm$ 230 230
Output }
screen size | ™M 30 20
Output
spectrum P—20 P—20 i
1 2
factor || 910|200 | 2
o ” 200~250 #3
(oo™t | lpfem | 40| 16~18
”
(corner) s 25 12
IEINO% factor 1.9 =5
Contrast % 10 12 %4
Notes:
*1 Yellowish green (peak wave length 5200~
5300 A).

#2 Measured by ICR method, the X-ray of HVL
= 7mm Al with 22mm Al filter is to be
used.

*3 Equivalent conversion factor converted into
20 mm ¢ output screen.

#4 Percentage of the minimum output brightness
to the maximum, when a lead disk of 10 %
area is attached to the center of input field.
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L, O - WiB'E - BHis’E - S/N(Signal to
noise ratio) 2o HlEA S 270,
(1) #E
B
3 MXHRFEASE © HEDC-15L- 3 (150kVp, 1250
mA)
X§i4 DRX-290HD (45 1
X1, GEMT Pr—FAA
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HUHXHREA %« 2 KXO0-15 ( 150kVp, 300
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mA)
Xﬁi% DRX- 190D (:E.mm
X 2)

Kz 2~ =¥ 10mm/E
7 AN AF 2 g -- ¢ Elema-Schénander AO
T (14x14, 6#/F)
# Y o F : Elema-Schénander3 : 1
HEREHE © Siemens ‘“Super speed’’
7 4 L A : Kodak RP/R (S0FVEIE)
FFD?: 100cm
LI Y
X« JUEDRX- 191D (645 1.5% 1.5, C
7 = ASTH)
L: ¥ E5707 (97, C7—Aa%H)
A AZ LE g/ 70mn sequence camera CRS-
70 (6 /B)
74 A n  E+4FX, RX-F SPOT (90f%i%)
FSD:&5cn
gt « Victoreen 666(Diognostic probefii )
K7 » v b2 K14.5em, 77 VA 0.5cm
S/N_JzE
3787 4 baA—&  PREEEEE MP-3
(2) FAEmE
FRELLEE O SRS T2 S 0 &, KL
WEOWELWN D icdF—FtF0Ehiiir s
ZE TIIGE L.
B AR Fig. 2 0 X 5 e el ¢ AR i
b AT\ BB Gt R SR &b THIGE L7,
Zerp R KEREBI LT S r— 7% Fig. 2
O E &SP d 3T, XD e X oTXE

TV camera

—

Philips chart
(without copper putes) T M5cm Water
Water phantom — mgm_—‘f_ 0.5cm Acryl

Dose meter probe -———
Diaphragm ——
X-ray tube ——

-2 £z

— | —

Fig. 2 Measuring method of skin dose,
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Table 2. Dose comparison of two systems.

| | (KV) ; ( m ,-'\)
i Serial radiography 85 4 00
| 70mm photofluorography : 75 200

EP\])OS ure factors

Air dose. |

Y R Dose rati
(s.) (mR) (mR) | ose ratio
0.025 | 10 196 w | w0 |
003 | 0.6 12.5 0.1 |

(a) Serial radiography. Limiting resolution is
5 lp/mm,

(b) 70mm photofluorography. Limiting resolution
is 3.13lp/mm.

Fig. 3 Static resolution, Tungsten plate resolution chart is used.
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IEE 1 10DFEEERELH bR, Zerhiis 12
10~202 1% B Dffiic /g ofchd, “HOFEICK
EWEEYE 2 2B T ol
(3) i IR (g
WRIGEE T + — b (FHEHCGHR Micro chart No. 1,
2V AT R 0. 1mE) DiREH%EY Fig. 3 (a)
(bizzd. @EEcEs0lp/em, 11, Ei#ETI1331.3
Ip/em 737 4 o & FORBMRERE 2 WS h 5.
thb®wIswe7 g b —2TEFEKL, Coltman
DOHRPTIEFLBE LV A R v ATHRE LT{{ic MTF
(Modulation transfer function)# Fig. 4 |27

Spatiol frequenty

Fig. 4 MTF of two systems.
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(a) Three-phase generator.
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(b) Single-phase generator.

Fig. 5 Waveforms of X-ray.
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Contrast media ;
Contract

media |

(a) Serial radiography. Exposure time is 25ms.

. ’g

l.ead wire

/

Contrast
media

l\\\ {741

Contrast media

(b) 70mm photofluorography. Expesure time is 1ms,

Fig. 6 Dynamic resolution, Rotating contrast media chart exposed by a three phase generator is used.

Peripheral speed is 100cm/s.
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Lead wire e
Somm

! i 2 G
z v = Lu wire

(a) Serial radiography. Exposure time is 25ms. (b) 70mm photofluorography. Exposure time is lms.
Fig. 7 Dynamic resolution. Rotating wire chart exposed by a single phase generator (60Hz) is used.
Peripheral speed is 100cm/s.

Thickness change

1.0% 1.0%

(a) Serial radiography (b) 70mm photofluorography.
75KV, 150mA, 0.0258 75kV, 10mA, 0.04S

Tig. 8 Contrast. Acryl contrast chart which has 12 grooves of varying depth and width is used.

WA TR, oW oBledT s rhEFho TR A F 7. Fig. 9 (a)(b) In% o #ie

BARRLEE: 1.0%, L1 [H8E 1.5% & fcote. T, SIS O By T LR
(6) B SR TWAR, 74 st vFhbs

7S BT v — b GEEBUERD & TR R ABIBRICE LIS h T B,
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(a) Serial radiography.
75kV, 400mA, 0.0258

(b) 70mm photofluorography.
75kV, 10mA, 0.18

20 steps of varying thickness is used.

Fig. 9 Gradation. Aluminum gradation chart which has 2

pr—

(1.2
mm ¢

o --"".'

(a) Serial radiography.
75kV, 150mA, 0.0258
Fig. 10 Vessel detection.

(b) 70mm photofluorography.
75kV, 10maA, 0,048

Simulative vessel phantom which has eight polyethylene and vinyl
tubes filled with Urografin 60% is used.
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Table 3. Simulative vessel phantom,

@&

Water :

100 mm thick filled in a container made of 3 mm thick acryl plates.
filled with Urografin 60%.

@® Simulative vessels :

injectors
polyethylene tubes
vinyl tubes

acryl plate

@®, ® and © are overlapped.

© Water: 50mm thick filled in a container made of 3 mm thick acryl plates.

inner diameter (mm ¢)

12.0 8.0 4.0
2.0 157 1.3 191 0.8
0.6 0.4 0.2

5mm thick, supporting aboves.

(7) i #H
ANERED > o v — 5 v & LTBEINE >
7 v b (Table3) % {Eb, AEEHIADRMED
RV ER AT, T ofE§ % Fig.10(a)(b)ic
AT, LIRS Cit 0.2mmeé Off | Lk
MAFREEHE L fEE S h 5.
(8) S/N (HERHIE) DFE
At Fig. 9 iRk Lz 70 3 Bl » — B DR
T4 N AT 7 A A ED SN ORI A
E Lt GRS 3 2R).
7 AN A L0 o BACEZE By AD o g%
(rmes. ffl) % (AD)ems & FHUE,
-§—= 0‘434_(45)—m @
izme7 3 b A—2OHNYBEEHRRICLT
EfRE7 40 st RS S o b O D—fi% Fig.
1ICRT. ChbpbERFIC OV TRGERYERE 1
SEEED 2 T oW T (AD)ms EH L, (2K
h SN RHE L. &% E Tk 1.1
(E5025C) oW Th FRBEORE R {721,
.2 Table 4 12§17 5.
LI, BB YLEL T O S/VE ot X iR

Table 4. Film S/N of two systems.

Film density

e T
Position on film

Fig. 11 Recorded noise waveform of a 70mm
photofluorogram,

RO 110THBMDURTHS. Kk L1 1
HACOH LI offii—IGR < Ie2Tw 5% A, T
B & TV ORET 72 4 AL 7 4 4 A Bk
DRERHEOF G DY K & 02 L AR LT B A

The mean film density D of each

position measured is nearly equal to 1.

i . . 70 mm photofluorogram | 70 mm photoflucrogram
Serial radiogram | (New L.1.) " (Conventional 1.1.)

) SN ‘ ») SN B S/N

1.01 2 1.03 11.8 1.04 9.1

1.00 27 1.00 12.3 0.96 8.0
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x(z)
T Motion of slit
7 —= (velocity )
: 1 i *
oVt 0 ZUT
[¢]
r x(z)dz =1
“—oo

Fig. 12 X-ray exposure through moving lead slit.
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Spatial frequency
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Fig. 13 X(¢), Fourier transform of x (z)
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10 s
X . [ Seriol rodiography & films/s.
8 ‘\‘ Velocity of object in om/5.
. 4 \ Exposure time tw20ms.
F 1 =
a e L
é ; ® val

Spnuul freqwemy (Mm)

Fig. 14 Dynamic MTF for moving object.

Table 5. Multifold images of the serial radiogram
exposed by a single phase generator.

wer source
=2 50 Hz 60 Hz

Exposure time ™._

20 ms Two fold image | Two fold image
30 ~ Three » » | Three » #
40 » Four » » Four » #
50 # Five » » Six w oo
60 # Six w oo Seven » »#

130 X 5icic s, Fig. 4 0 BEBEOBMT Fic

Fig.133% X 0° (DR %M T % & Fig.14iT/Rd &
57HMT Filligrn@bhs.
I X I ERR P A OB SRR R | &
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