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Basic and Clinical Studies of the Photofluorographic Bronchography

Kyoo Nanaumi, Masahiro Irimoto, Takeo Kukita, Isamu Yamamoto
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Dept. of Diagnostic Radiology, Toranomon Hospital, Okinaka Memorial Institute
for Medical Research

Research Code No.: 506
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The authors made a basic and clinical studies of the photofluorographic bronchography, using a 12
in./ 9 in./6 in. triplicate fields image intensifier with a 0.1lmm focus x-ray tube. This arrangement made
it possible to cornbine electronopitical magnification and x-ray magnification. The photofluorographic
film of 6 in. field taken with x-ray magnification had an equal or better image quality than the full-size
radiographic film. The rate of agreement in primary reading between the photofluorograms and the full-
size radiograms was 85%. The rate of agreement in repeat reading was 99%. There were little or no
differences of total radiation doses mesured on the input surface of the object between the
photofluorographic bronchography and the full-size radiographic bronchography. Naturally, the
photoflurography had small film costs and small filming space.

In conclusion, the photofluorographic bronchography can replace the full-size radiographic broncho-

graphy.
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Table 1 Total apparatus

1. Diagnostic table:
Undertable tube type (Toshiba, DT-AMZ reform.)

2. X-ray generater unit:
X-ray generater
X-ray tube

3 phase 12 impulse.
Focal spot size 0.1/0.6 mm
Type no. DRX-8436 HD
Target angle 10°
Anode heat cap. 200,000 HU.
Anode rotation 9,000 rpm.
3. Photofluorography system:
Image Intensifier (Toshiba Metal I.1.)
12in./9in./6in. triplicate ficlds
Type no. RTP12302-G5
Spot camera 100 mm (Canon CXI-100)
Spot camera stop: 12in. 27 mmg
9in. 36 mmg
6in. 54 mmeg
X-ray grid: Wood 10:1 281p/cm
Film 100 mm roll (Sakura Q)F)
4. Fluoroscopy system:

TV camera chalnicon (E-5063)
5. Radiography system:

X-ray grid 10:1 401pfem Al.

Screen Toshiba EM

Film fuji RX (10x12in.)

6. Development:
90sec. processed

FOE » F2§9100gm 5 550pm LLFic Lz, @
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Contact photofluorography
(Focal spot size 0.lmm)
Full-size radiocgraphy
(Focal spot size 0.6mm)
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Fig. 1 Schematic drawing of experimental set up used in the physical

experiments
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1) BE%HHEEF (Table 2)

A) nB G) FTORBHIZOWT, B FE AN
HIZRT 2 F4BHEY 7 4+ 1~ & ECHIEL, *
DRPMER Table 2 1R L, AR HEn
T, BRBHEFILIL o5, 12C T, BEiEH
FLHBLT, RARTHI0%RS 5,

2) K & Bt (Table 3)

R2CBTHHEHEER COIRARE1.0L
LT, E|YOIKRE KD, 6M TR
2.78L725, ¥i, E/RPITHITHEBOKE X
EHBHREREC ST B BEEAOER Ok X S &
DIEZ BRI & L, £ OfER% Table 3 1055R Lz,
12C CIRERFEDOK & 2 D0. 39651 ff/) X h i@

Table 2 Effective field size on datum plane of object

Radiography Photofluorography Full-size
Thickness of object ™ 12C 9C 6C 12M oM 6M radiography
20cm 22.8 17.4 12.0 15.6 11.9 8.2 25.9%21.6
40cm 19.2 14.5 9.5 15.6 11.9 8.2 21.0x17.5
cmg cm
Table 3 Magnified ratio and image ratio on datum plane of object
Radiography Photofluorography Full-size
Thickness of object —— 12C 9C 6c 12M 9M 6M radiography
Magnifed 1.00 1.31 1.90 1.46 1.92 2.78 2.97
20cm ratio
Image ratio 0.39 0.52 0.75 0.58 0.76 1.10 1.16
Magified 1.19 1.57 2.30 1.46 1.92 2.78 3.04
40cm ratio
Image ratio 0.47 0.62 0.91 0.58 0.76 1.10 1.43
Table 4 Resolution of the center of film on datum plane of object (Ip/cm)
———————___Radiography
_--_-_-'_'-——-.
Thickness of Thickness of Photofluorography Full-size
object acrylic phantom 12C 9C 6C 12M 9M 6M radiography
20cm 10cm 20.9 25.8 319 28.7 354 43.7 35.4
40cm 15cm 20.9 23.2 28.7 23.2 28.7 35.4 20.9
Exposure factors: Thickness of object 20 cm: Photofluorography 80kVp, 28mA.

Full-size radiography 80kVp, 200mA.
Thickness of object 40cm: Photofluorography 100 kVp, 28mA.
Full-size radiography 130kVp, 150mA.
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Fig. 2 MTF of photofluorography and full-size
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Fig. 3 MTF of photofluorography and full-size
radiography
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3) f&{&E (Table 4, Fig. 2, 3)
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4) Hawlet chart (I-35) TOE{EM (Table
5)
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Bl U TR hD, BEOSENE LSRR
bELS bbb EWEESE bR TV 5 Haw-
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0 0 200
| L] . °
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0 ) © D) 0o
) D O 000

HAWLET CHART I-3§

Fig. 4 Hawlet chart (I-35)

Table 5 Image quality using Hawlet chart (I-35) on datum plane of object

T ——————_____Radiography
Thickness of Thickness of Photofluorography Full-size
object acrylic phantom 12C 6C 12M 9M 6M radiography
20cm 10cm 4 5 7 7 7 7-8
40cm 15¢cm 2 2 4 34 3 5—6

The numerical values indicated the discrimination rate of 50%.
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Table 6 Radiation doses mesured on the input surface of object (mR)

T —————__ Radiography

Thickness of Thickness of Photofluorography Full-size
object acrylic phantom 12C 9C 6C 12M 9M 6M  radiography
20cm 10cm 4.7 5 5.4 11 11.6 12 46
40cm 15cm 14.4 14.7 15.7 25 26 27 110

Victreen 555 was used. Film density was 1.0.

Table 7 Radiation doses in photofluoroscopy
(mR/min)
Photofluoroscopy kVp & 04 L =
80 340 570 1100
90 430 700 1340
Contact photofluoroscopy 100 500 850 1630
110 600 1000 1950
120 680 1150 2250
80 740 1250 2350
. R 90 930 1560 2900
=T
phi’t‘:;‘f:r’o:mw 100 1120 1920 3600
110 1250 2200 4200
120 1460 2500 4900

let chart (Fig. 4) *\¥ L ¢, £HBREMOEEZD
#Hiffi & 1T - 72293, Hawlet chart 2%, 0.5/p/mm
~4Ip/mm D 13EPE D R H i IE Lt gl o [
BROEE3Bm) B9ESD, ZhboMBICERT
L, RELRFAMBIEIZ L~ 1 30HEY S, *
DHBEDS0%KIFIER RKDIz, HFER2 ATHT-
o, #->T, BEOKEVWHHI /IS VHED
A TED EVOHBIZR D, WEEE20cm
DFETIE, XBIEKETS &, BEEREICLW
RN TE . BEEELOcm OBE T, HER
B diah oz,
5) REKE#HRE (Table 6, 7)
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BT W BAR AN 3 1 5 21 B 45 8 % JISE
Lic, JEMEL 4 @RAE L FSETH S, BE
BTN/ AMOEMGRCHRY 5. BEEH
LHBL T, XBRIKOER TR B MR E 2. 15
Wicins,
5. EREREOARET
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BERrEoh, BEEREL VA EVWERCEREC
EHTENHELMIT IR ST, LWL
FrEAARIL I HMERYYSELEEEE
WHWC, TOBKRICHAOTRERICOWTENL
y el

L1 EEfRYw X » e EEHEE T, L,
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Hichiciy, BEER¥ I 5K ETEMRE ()
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Bt s0ENRD S,

1) L I. MEREZERZ0BEREENIR
BEhcHG S, 1981463 B L b, ESER
T ibhh iz RS EH60FITH B, 605D EE
P e % Table 8 iR L7-,
SEZEEL, Foerl VEFIKBEXRT
VEBRTICA XY vy TFRAGT, KiEF4
=N EEALTTo R, &, 18R
BEE TV, RCEHEE 2Tk, Bt

>
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Table 8 Materials

Lung ca. 27

Other lung tumors 7
hamartoma 2
inflammatory pseudotumor 1
bronchogenic cyst 1
metastatic tumor 2
thymoma 1

Primary and secondary
bronchiectasis 19
Others 7
esophago-bronchial fistula 1
A-V fistula 1
2
3

pleural thickening
normal

Total 60
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O, 5HM (EM, 59RML, 45ERL, S8R
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7o. @ REFROBEOTENEHK L., @ A
BEEEZOXBHTROFGELEH L. FHEK
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A%, L L HEIEZEHEOREY - WL EE
EOThN—FK Uiz &¥E Lic, WIERE - 2W
DT LT, EER L 3298 E¥
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BE—HELRDI, A B 2 AOEIX, 4T

BAEFHARESMEE 8438 545

SETEEREYEMSLCWS, #-T, B
B, BTFDAAT7ABMbS EBbI B, &
oML, 6 5 ArD LEFIOEATHSDT,
FOHBIEFR LI EE LI,

BEfDfER% Table 9, 101w Lic, ¥ 3, fiif
T A E—HEILOWTHD &, Al381.5%
T, BR74.1%TH o, T—HBI& 7s -
whBHE, AT, REMRORELI 44, K
REEZoORLE D 1T, BTRThEh]

Bl 4BITH -, ABRRERRY BR%E Lic 4 4

h3GEBd REL Tz, Fio, AAVRESAE
SZomEEEEZ I 1ARB EES T, B
Dy g wEE Z 1o 4 Fivh 3 6] (A DL 5
&) REFECRED D - 1ERTH -7,
EEEC L 2REZEREY RE LIcB OmRE -
ZH—FEIL, A, B &£ L2100%Ic EH Ui, il

BN RS RS T 29 E—HEL, A B

EHIZ8T.5U%TH T, A—FBNL, A, B EDHiC
FA-—EG GBREE) Th-To., [EZOWEY &
fo Lo BT 5 —8ERIE, ATIX4.7% T,

Table 9 No. of agreement

No. of agreementin  No. of agreement in

Materials No. Reader . N .
primary reading repeat reading
A 22 (81.5%) 27 (100%)
Lung ca. 27
B 20 (74.1%) 27 (100%)
A 6 (85.7%) 6 (85.7%)
Other lung tumors 7
B 6 (85.7%) 7 (100%)
Pri]nar:y and second- 19 A 18 (94.7%) 19 (100%)
ary bronchiectasis B 16 (84.2%) 19 (100%)
A 7 (100%) 7 (100%)
Others 7 :
B 7 (100%) 7 (100%)
Table 10 Disagreement in primary reading
Materiais™ Reader No. of disagreement Oversight Misreading Misnaming
A ] 1
Lung ca.
B 7 4
Other1 A ! !
ther tumors
e B 1 1
Primary and secondary A 1 1
bronchiectasis B 3 3
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2) HEBRENLLE (Table 11)
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T, BEET IS4, B2 Slodk
H 7 oEER YT, 12CT5 2=, 9C ¥k
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T Bevk 0 R F2 W 42 B 135221mR, B F K340
K o4O L L FMEXEZEFED £hik
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A7 4 A s8102 =) T600M, EEE@2ED 7 4
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HEOF, 1,480M 2 Micic 5.

4) FANWLFRERR—2

L] HEBESELERECLIL 74V A HEEA
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6. FEFIHEEE

B 5 6l & REZIRIE 1 PloREER &L BER
EeCHET S,

fEPIL, N.H.65Y, B, B¥FLEEFig 5-a,b)

Table 11 Comparision of total skin doses between full-size radiography and photofluorography

Full-size radiography Photofluorography
[I] Total skin doses 5221mR [I] Photofluorography using electron-opitical
photofluoroscopy (7 min.) magnification
(100kVp, 0.3mA) 3500mR Total skin doses 3779mR
radiography (10 exposuers) " photofluoroscopy (7 min.)
(average doses of 10 cases) 1721mR (100kVp, 0.3mA) 3500 mR

photofluorography (10 exposures)
__ (average doses of 10 cases) 279mR
[1I] Photofluorography using X-ray
magnification

Total skin doses 5404 mR
photofluoroscopy (6 min.)
(100kVp, 0.3mA) 3000 m

_X-ray magnified photofluoroscopy
(1 min.)
(100kVp, 0.5mA) 1920mR
photofluorography (10 exposures)
(average of 10 cases ) 484mR
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5b
Fig. 5 Case 1. Squamous cell carcinoma. Irregular obstruction of the right upper
lobe bronchus (B'“?and B?®). a) 6in. photofluorography with x-ray
magnification. b) full-size radiography. Quality of 100mm film was considered
better.
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Gig. 6 Case 2. Squamous cell carcinoma. Abrupt obstruction of the rigth lower
lobe bronchus. a) 6in. photofluorography with x-ray magnification. b) full-size
radiography.
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7b

Fig. 7 Case 3. Squamous cell carcinoma. Irregular obstruction of the rigth B®b.
a) 6in. Photofluorography with x-ray magnification. b) full-size radiography.
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g
N

e N

Fig. 8 Case 4. Adenocarcinoma. Stenosis of the left B°bii. a) 6in.
photofluorography with x-ray magnification. b) full-size radiography.
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Fig. 9 Case 5. Adenocarcinoma. Obstruction and convergence of the left B°big.
a) 6in. photofluorography with x-ray magnification. b) full-size radigraphy.
Quality of 100mm film was considered equal to that of full-size filrn.
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10b

Fig. 10 Case 6. Bronchiectasis. Ectasis of the left upper lobe bronchus. a) 12in.
photofluorography. b) 9in. photofluorography. ¢) full-size radiography.
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