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Polisography conducted by chromatoroentgenographic technique
(Studies on chromatoroentgenography, second report)
by

Yoshiaki Tanaka
Department of Radiology, Nagoya University School of Medicine, Nagoya
(Director: Prof. Shinji T'akahashi)
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For chromatoroentgenography the medical X-ray color film was used. The photosensitive emulsion
in one side of this film contained the cyan and yellow couplers, while that in the other side of the film
magenta coupler.

The film was put in the cassette which was composed of two intensifying screens, front and back,
capable of moving in the cassette each other. The film was exposed first when the front screen was
contacted with the film with absence of the back screen on the back side of the film, and exposed secondly
after removal of the front screen from the front side of the film and correct positioning of the back screen
on the back side of the film.

When the movement of the organ or tissue was roentgenographically examined, the chromato-
roentgenography was much rore suitable to get the radiographic information than the polisography
or examination of two roentgenograms taken at two phases of the movement respectively. In actual
interpretation of the peristaltic movement of the esophagus and the stomach, the chromatoroentgeno-

graphic polisography was easier to find findings with less misunderstanding than the simple polisography.
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Xgsamper, AMEShcERAXEY 5 —
7 40 (SAKURA) % {ff] 3°5. LW
HFBATZ 4 VAT, 74 VA= AFEKAT,
x5 2 ooAFIFcIx, Ricse (wE€vx
BIUR) CROTEHI T -ERFATHD. B
FHWRIIFEROER XM 4 VA EFA—TH5
DT, FHOHEMC X oTRKET .
WEZDOEBXEN T —7 4 L AD—FHOEIK
R BT, #1EROXBRHE 52, &
W DRI EERE L, b7 4 v 2D
R E BT 5 2 B H O XERRS 25 2
%, 2[R #HEEN Y E L Twh
X, FHERRC IG5 XX, A—7 4 VA
DOEIE T BHAF B 50T, FHEB#E
P Lo THRA ROl (rE¥vaB LT
B ot o TH#MN S h 5 (Fig. 1), BIB7ERD
XA &\ 5 b ok, WEAAE 7 4 v A
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Fig. 1. Schema of principle of chromatoroent-
genography.
Top; (1) Photosensitive emulsion layer (M) of
medical X-ray color film is exposed to X-rays
with the front intensifying screen (F.S.) alone.
(2) After first exposure, this screen is removed
and the back intensifying screen (B.S.) is put on
the back side of the film, then second exposure
is made to the photosensitive emulsion layer (G).
Bottom; Two radiographed images are visualized
in different colors of magenta (M) and green (G).
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Fig. 2. Construction of medical X-ray color film
(SAKURA).

(1) Protective coats, (2) Emulsion layers contai-

ning magenta coupler on the front side of the

film, and cyan and yellow couplers on its back

side, (3) Antihalation layer, (4) Film base.

R X > TR T2, 2odAER O 7
4 N AN — AT HEC, RGO HEFRIR
BT 7 4 o2 —-ARFREIRTHNBDT,
— {2 & DEIREIK O HHT X > T A o FLAU R
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Table 1 Three types of cassette to he used for chrornatoroentgenography

Type of special cassette

Siz
(length) x (w;d?h) % (height)
(mm)

Weight Time 1‘-equufed fcfr exchange
of intensifying screens

(kg) (sec.)

(I) With this cassette, intensi-
fying screens can be excha-
nged to the concerned side
of the film by remote
controller

(1) Replace of each of screens
is made by manipulation of
shield bag. They can be
closely contacted with the
film using the vacuum
device.

() Replace of screens is made
with the same technique as
type I but they can be
closely contacted with the
film by giving a pull on
the handle.

872x 375x96

386 307x18 2.7 6.0

386x 307x18

20.0 1.8

3.1 4.2

B3 5. BiEREEX OB, 74 v ABREE
Tibh, BEEEEREOBRL, M7 4 v A
BESEE LS, HREoRBEE 7 4 4 A
~DEHMEN, 72, FHOEFERC XoT
BRACHEE) LCTebh, EREBERTETSH
5. KO 1.8 g 50W

(I) FEEERI €y T
WEOKEEH I & » FHYGE LT, MOPKD
Bar=- A8k arFATcEL L5 L)
DT, FEHRAICTRBEI [T Sh T,
R 7 4 v 2 A LTHE | XERE 5
25 &, Wik L OEERIARCAEE TS
2, BB 13 XS C X oT#EXESh
T, 74 VAREBERELRGDOT, 74 VARE
HEMOBEDO R X > TRIET 5. RicHENLS
PHEURLE, B2 XRHE525 L, HRIER
Hrim o, 7 4 0 2R Do TR
T5. BEOEIMCIES € v 7T L ELe R
VIZREBERT, H, THOEGEERIIL,
TR X DT7 4 N & LRI EAE T BT e
DTw5%, D EOBENETT 5L 6.00%
B35 (Fig.3).

(I FHEERXN €y T

Fig. 3. Fluoroscopic unit for chromatoroentgen-
ography (Type II).

(1) Vacuum cassette, (2) Vacuura hose, (3) Vac-

uum pump, (4) Main power switch.
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A
Medical x-ray color film,
Emulsion layers G and M
f
M.
B Cussette box

AAREZRH A SME H33% H25

Front intensifying screen

Bog to shield the flucrescence
of front screen

7
r

",
.,

“Back intensifying screen

Fig. 4. A: Specially made cassette attached to the fluoroscopic unit (Type III).
(1) Cassette box, (2) Bag to shield the fluorescence of front intensifying screen,
(3) Handle with which intensifying screens and film are closely contacted to
each other. B: Schema of construction of the cassette (Type III).

AR L Lic. AEE T, BRI ik
37 42833 % (Fig. 4A,B),
DE3FZEDS 2, TRHEETHE, (1) OF
Bk, MEFEIhETE Y Y XBTEHT5
DEHLTHE D, HRIErFED 1.88TT
5 EMERTWS, La LSEE2NEE o2 Y)
Aty TO3FHELHD, 20k FE-DTEE)
DE#gETHS. (1) OEZEEERS LV (I
DFEHEERL, N CBRTHHOT, BHD
HHBGBERE~OEELTFETHS. Lo LFED
AR € » 7 OFH, BRI TS % RfE
P L, HZEE v S HARER O CHER T
5.

3) HIRRMKE 7 4 M AROEHE OEE

2 B0 XRGT OPRD 7 4 v ATHE OYEEEHS [
—ie BHRIC, 7 4 v s EKTHE & RO EE Y
i, A—HRELGTIRHRKORIN DD,
WED F 4O P NFMHB 4L CHNHTH
5% Bib, (1) BERA v » 7Tk, BE-EHK

Fig. 5. Automatic processor for medical X-ray
color film.
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BEER D € » 7 O%ET, TR H S 5
H, #HEREeM SEEREXFERL, 74420
< v KR BECHEE L.

4 Hh 7 —X Vv HIBGEE

ERXEY 7 —7 4 M 2AHHOBBEEET,
AP O eI Fit i/ AT E T E TR S
e (Fig. 5), & o OB s X OMRED HERg
i, (i) BR:V—s—vA-r—35—§XEH
#;, (i) MEEuEREE @ 800mm/min, (iil) ALEET
BB 1BEB, B1E1L, 81 K%, REBRE,
HoEilk, A, EF, & 2K0E KE, Wk,
(iv) SAPEIRES : 35°C, (v) ALERRERE] : 74346
B35, (vi) MHEFES @ U4 11088, (vii)
e @ filifs : FahiwHA, (viid) FAEFE
1060 (& &) x 1000 (fFE) %2018 (#47) mm, (ix)
B ARk 400kg, T o 2 130kgTHB.

IR

EE)  HIY ¢ AR B E) S A
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MEDXSWEFTI BT MAH & L.
Ml L OO0  WHApks, Bdrc16mE o
IRD B HEFE0m D kM I A H 5k & L.
SROW A O AEE 443°, oL ERAD
T oA Bme LT, ThwEIHELT
B0 . Jloz s raic, $hoBAA
ﬁ%ﬁ%«%&mz°%mw,ﬁﬁ@mﬁ%tﬁ
~2mfh L, ThEdf e LCEEELT
5. Blezof I HEE 2 HAERBE L, &
Lic-—Hi CE& AR Ui, gy, B
W B21150kVp, 20mA, 0.12sec, FFD 110cmTfTix
W, EEERE TSR O 2 0.07sec E 2 [B],
2O CIIR U< 0.15sec ZE2[E & L, fllik[E
— T ot

MR cHoOBMBEELY LT L, F 1ML
2D, BOMKAENPRPKEWLE
EAHS. L LB LT, £ofEs
NTWB EIEPE LE, 2 B o il 5 B o 3y
TiX, #ENBEOELSD I ThENS Z EIX
LB THS (Fig. 6 A), Fhickh~3s LiE

Fig. 6. The disc was shifted upwards and the scissors were slightly opened after first exposures.
A: With plain roentgenograms taken in two phases, interpretation of the movement of the disc
and the scissors is difficult. B: With conventional polisogram slight shift of the disc is revealed.
However, the difference of the density with narrow areanear the pivot of the scissors is difficult
to be imaged. In addition to that, interpretation of the movement whether the disc was
moved upwards or downwards and whether the scissors wereo pened. or closed is not correctly
made. C: Chromatoroentgenogram. It is clearly demonstrated that the disc was shifted
upwards and the scissors were more widely opened in green phase than in magenta phase.
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Fig. 7. Step of aluminium was exposed twice to
one X-ray film. At first, the step was laid
declining from the right to the left. At sec-
ond, it was replaced so as to decline from the
left to the right. A: Conventional black
and white roentgenogram. Determination of
whether the step was exposed twice so as to
be laid conversely or the subject being incr-
cased in thickness to the central part was
exposed is uncertain. B: Chromatoroentgen-
ogram. It is finely disclosed that in magenta
phase the step was more thick at the right
than at the left, and in green phase more
thick at the left than at the right.

HER T, 2 REAHEMCHET Ak Th
T EARBBLRBEM, Ttz ok
BRI ETHD. L LPTIDPAAARE A T
EIE X hTwT, Fhs W% i i
EARVTFRD~2° [l Li-0ny, BILEs 14
L 2HDOBRAEN, ThXhd3°l47%izD
TR ORERTEIR . e HfucB LTz,
FOBBIFEMENBEE IR ThL, FhiRgE
DffBICH Y, kot T wTFhoXEc$
RicohBE BT, ZhTCILERO SN T
itz (Fig. 6 B), & = AMEHBER
HHELTHE, BIHO~E v 2 BT, PO
FNIFF OBIKAEEA3° B ), T ORFOMR
DRBIPCREVHIC S ), kO 2 Hoae
T, RSB Tk M4 &
sh, ThEE LT 2 mEH~BE) L
ZEAHERCE T 5 (Fig. 6 C), HIL@EAk

HAE SR Sl Hss H2%

PBEDMBEROWEXE L -G, TOEHOHE
s X OBBEY M50k, By - By
Ind, ZERE OHMERTHSBZ LI
y 2l

EE2) HMY : XERMGE T, WEYKECE
EZ T LR EEIEEHIRE S 554,
TheBERE I 5 V3SR L icoTix, £
BENELLHHETELMEZMA S L L.
MEEXIOCHE : BEX1m7r 3 =9 a@hb
fehHEEr A, Fig.8 @ (1) iR,
HLyoRBECTXEENEY 52, kT
2 om<, FUETcERSOE L ORE
I EE U CXERE TS 2 BEEY L. oh
EF—FE LTESBIFEEZ TR, MED7 4

—
A= 60 KVp
/ \ Double exposures
£ L |
0 N ]}h"“*f‘ /]/{ } Step of aluminiurn
2.0r1 —= i
1.5 Conventional
radiograrn
1.0F \ /
0.5 \_//
1 1 1 1 L
2.0
c ™
15— _'x Chromato-

roentgenogram

1.OF ,.-——\-\\
il ~
osf W AN

H\\
]
~|I"""“-\--

o

L 1 1 L L

5 10 15 20 25  mmAl (1)

25 20 5 10 5 mmAl (2)

8. Density curve of conventional black and
white roentgenogram and tri-color density
curves of chromatoroentgenogram as are the
cases of Fig. 7 A and B. Schema of double
exposures to the step of aluminium is shown
on the top. First exposure (1) and second
exposure (2).

Fig.



4842 B25H

Nn B Ul &AL, RAEREBE Y60
kVp,20mA, 0.1sec, FFD 115cm, % fafpi cia&
B E50mA & UCzR—&Hcfiiotk. 7
4 5 OBREEREE, FIFILF LI <A 70k b
#—%— NLM-VIE!, #%E 33 bHEXEERE
i PD-TR T{Tisotz.

WER: BREHEE T, FROBENE
REMOWRE T FERB L I, HAFHE T,
7 4 MADRWHBERCHST, vEVE, K
e, BEA, BELR4COERELTIARE
BB G bhic (Fig. 7AB), BENEORHE
TIX, AIERFRRELSD= 1.6, D= 1.4T,
FRRIEA D = 04K T T A TH o0, #
FHTIL 3 EHRBEIESIEbh, T vRIT
1 ern—OBBEIELYD SREEERD, <=
v Z OBERERFRTED= 0.9THREL,
FmiC e 5 B w T35 MBI & ioie
(Fig. 8)., Z0fER, RAFHE TR TFHEERY
BTHBZERHMBEINT\TY, BB Y
R 2 THE LicDh, S\ ikdRificm
S BEBXBENHET AU E AL EREBY L
DOOHENRATRETH S . e b, BEEBY
TR A8 1 HOWEERY a, HE2HOWERX Db L
Thi¥, EEEORE cilc=a+ bt 323,
WP c AT, WEMclicrfllaf
Hida, b Pt EHcE L bhboT, BEE
A i B IREEFIORERD BRGE LT 5 i
L bTHS.
LIANSEBEETRD &, ¥V ErHLE
B (7 v+1 = v —) OREZIELIER
XEieh, PRI TEX LTW5 DT, R
BEhE ECRZX I TRE LIt o LiETE
5. Bib 2 MK X oTRAE L 66 2315
bhTh, a>biehE~¥ vz oEfEnE kR
b, M a<lb i bITROAHCHEI AL THS.
SEEHTIIRE a LRE b X o EEF &
LTz LTl Y, WIRAICASC B omERICH#
AEhBroc, Zhybific 2 oD X
BEsiT 5T LAWEETHS. {HLFig.8 T,
< v 2 LREOREELHRFHHTRDIX,
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WREAAFOHRE—FH LT bTHS.
bigg PRI

Sl BT HEOXREECICA L
& &, FOREEMERLMA S L Lic. Hir DR-
155A #, T MI12—23FH A &« FBHEEXD + o
TEREHL, A, BEEOSAEELTR ok
(Fig. 4 A). AR BRI BEMEY, EERE LT
Teoteh, Withd Bl ot fHo@a L 5
2B HMT, BELMME 4ERHL L, BEc
o OO A BT A, T HHE LTkw
fo. HEBEOL&K, EEITa0BRE&T, Rl
% 1 fr2380kVp, 150mA, 0.12sec, FEEMZFE
Zi5:5385kVp, 150mA, 0.16sec TH 5.

fEFID 52X L FOERE %, BELFRE BT
TEHEE T2l A—BACT TiTleopt
ROBMEBERE T, ®EOKE 2 BHETOEROZE
e/ BN O BRI OBE Y, Ml OREFCH
B¥rcrpiceinyv, FBAEBEEE TR,
2 HHICE i BRI 03B L LT
BB, WIFhdh-—HOMHEO B EEEY A
WA Ll chs (Fig.9 A), L ZHNEE
BETAH L, 2HONE Y EHER L0 L B
T, MEOBINES LY, BINBO&EEED
AL L=k — B LD oTilkBI3 5 = &80T
x 7~ (Fig. 9 B),

T B b RIFTEC ZE 5 SEEh i O 4
EEffeT, TERERoRHEE ES, &
o 2 ke 1 5 EMERBENREY, <€ v
z ERROMMT D 2 a0 T W < BHELES
(e 1), i/ NSRRI OBT R E LW
ETAHT, AOBITRKRIIEETHB. ThE
HEERE LTS, ThbARLT2H 0 5HE
o, BWGIRIERMECEE0E DY, itEE
FIC IR DALEN B D, FOicsbdic K
ELEWV., Lr LEERE T Th b2 RS
ELTHHLTWADT, thhh2HoBoEH
CXhEbhicZ L6 TH 5 (GEiEk
2). 5BEHI 2ERFBTHICIWLT, 2
LA D BT D BT H 5 O T, HER—AHE
DEE TR T HEC, MAHD XREOFEIFY
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Fig. 9. Polisogram (A) and chromatoroentgeno-
gram (B) of normal stomach. It is definit-
ely demonstrated on the chromatoroentgeno-

gram that the stomach, doudenum and jeju- Fig. 10. Multiple diverticula of esophagus. A:

num are ‘changed their shapes during two Conventional esophagogram. Five diverticu-
phases by peristaltic movement. la are seen on the middle and lower portion,

of esophagus, and sliding hernia is on the

DOEE L I b, BiREAE L EEROA cardiac portion. B: Polisogram. Identifica~
- oy . P tion of each peristaltic phase of diverticula

HOREBIFR R L T2 DT, SEFHE A is difficult. C: Chromatoroentgenogram. Di-
TEXBBO LD, WCHR LD T 55 flerence of location of diverticula between
RELT 5 = i, two phases is most reliably demonstrated. in

different colors.

fEGI2) 61 DT THRMERERE ORESIC
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s LT EBIRE R ITIe o, W ol O
MEECx, BT 4 75% 5 BORKE
BENR, — AR IR RS S A bR,
friaZ4 ¥z izsliding herniapi G bh s (Fig.
10A), Lo LEGR o BSEE % RIENTE, Al
O ¥ QA HULHEIREE L, oy 8RR v 2
TAHMELATR. WE & hd BERETS
&, 2 BRI IEERE B X o THBEN L O
MEEHE 2, ©0 2 EWEVHEMCZE LT DH0H
Ha, L LZoEBOFHNG, FEOMED
R XAz B, ¥ AR o6z
ERERE Chikms e & LEECHS (Fig.
10B), Lo ANChE SRl L THiETs L,
Bio ot R © s R, ~dval
Fo2afecEBbh, oo B XoT Wi
HHEC sV B SR O Ly, BERPE TE
HER iR, BoREncE b B

(Fig.10C),

Y, SEEFAMTHEOE 1H (2 oBfiia
) Tk, REPFE IS AR LUEELTWS
B, RBEROEHIZFRIF 1 EOALT, RiE
BOMMET 2T, LB 2
D=E v 2PTIE, HOHETIERELTWcfERN
Pexfi<in b, WCHBORMEN DO LT 2%
Fitabh, RE TRk, BEiiReESiETh
Biic® kL E—dke sliding hernia #5350 5
n5. ChbRSalifycormBsb0Th
5 (HEiEseBr 1), W EHSIHRE TR 2L
T DR, ERA S B~ ofc b O
s, B 2 HOEHEET L oTHE T L o0l
BTlanw, Ztaldyci s oRENWRTH
5 (BEisERR 2), - offic, BEMETOED) A S
BEY, bHRMEYSVURE LB, fEF
DOEMEHLEHGTIH IV b, 2OFHOSHX
D BB AHT T X B T & A0,

E

RNEE OB & W T B, sk B
HLEERE IV, XAl L TEEL
Teids, fEHOMIEBRMHECIL 2 THH D EF L
bha., XgGostdbw iz, fE Licv
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Ak XD ¥ ¥ RO LTEOXER ¥ 18 5 EE#EE
(E 2)5)E014)21) ! “‘Eﬁﬁ%@ﬁ%ﬁ@ﬁﬂlﬁrg LTC % ')
735, _’gtﬁ&iﬁwlmmmmss-)29:-g-‘rl\-_ FreEY g v
TRy Safb- HEEE 3B D, 1951
4 Donovan!®, FifE*, Pirkey?” i D5 LIE:,
i R A bh T e, HEEOREIIE
DR E BB 7 4 A ARBEHY Tl &
FHEWRAAT B REND B . R, EHo
X a2 BRLT, S5V F V52 v g vTE
BEAEMTH B, FEHCHE < it Fainzg T
T B 0T, e —ETEEEE X L
o b, ¥REMED L ETin B EO XBEENLY
BT, RN, BEVENTIELD 5.

b OSEMETER, FEEE il oTw
5. REPOREROEAXE 7 4 A TZOT
ENRTATRER C xR L. Ok, ZoHA
WOTHEKMCLICHATES X5, BERXEN 5
—7 4 A LSEES e, ChidRRIE
REFGECUENRTE 5O T, OFE LD b
MCERMCARETH B, 1ONTF—7 4
U AV BB, D JE I REHE % (3 5 G o0 RO
PECHEB R, X7 AL OMEILEIE
2 DIpEE T E LD OLEHRTEE, Hilw
AAThD.

&6 DL T TR € » TAMET, &
D TP OGRS TR LIcH LB
Michs. o Rk ye, TRERTIE B
MR &2 U I iEniiiBich Y, Bo@w
DHEHC Lo TRT B 0T, BEREEIH
B O 120%BE THUOVRETHSD. Ei
Ak LT, ARKEREISER10I
BOMPLEHENH Y, FHE TIR25°CTRH8S %
BT AH0T, tho BB b AT hi. Lh
Hoe, 4Bl ABBEROERL, SEEErE
JABM I AoTe s ERERT 5.

Staf, EET 2% EOXREY, iy
Ex TR LSS AT, Bl CcRHEmE LY
Y ERLTWA, BRI 05 I ) REERE
BAETERTED, 23 XFHAEDOIKERTH
2T, BEREAC ANERELOTHSD. L
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» LEEREONSY, EHE AhnfE Ah
PHTITR S B EEE LD L, 10T
HTMEREL b LED ST, B
hERTWE, S 2 BEEHRT
HoTh, B LA S M TREEOEER
FrofEhcwsy, EHoiBREidos s
2HCRE SR TVEDT, oAk 3L Eo
FENRTEHLEHEBEOHEHR TN 5.

Flcks v, o kT2 HEE2H
F LT, FA—ffHoXEEre CR—ac i
50T, OB EoCRET A &
sy, BRIROFRAIEE G, RRE—EEYX D
b EHZEDH 5 HRER T 5O TY, #Hl
o b LT, BAEEER IV LE
FIThas, T 2ffoXBer»ERRE TS )
#67, AHCEREROERVRE TR DO
T, (B ZE L Lt S 0B B A
BHZELWRETHD. 63k, = ORERBIZEL T
Sk, FlrdmERP kT, —BEESh
T XREH OB K, R ko @7 4
N E =T FnR T EERY T 55 (Frey!®,
Schwarz*?, Wise®?) , TR # R fe Dl Al FE o
Hifg VEBBZ T 5053k (Liliequist!™) T HIMER
B AR X7 V7 4 v a: (EIF),
#5 —TVICXZ color subtraction #£ (Groh!®,
Oosterkamp!®, Roth™?) &Epidofz, Las L
hLHEETH 20T, BIENEM CROBESIE
PMETTBRED D 5.

HALE > BIERRER C X T 5k, Bl
%%8)12)84), :\;_—E. y‘.; 7 4 _28), Xﬁy&@nes),
BRI, PR AL E 2 RGO
Y, [ENEEOEE % B5 HIYTix, Wk
SREZERETOR B, HoFesoTi, B
REHEELTRoT, 2O X EDER T
LTwizc, L LEARFOENBECH LT
BT EXHBMRIToToDT, 24 © 4T
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