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Radiological Diagnosis of the Large Intestine

Keiichi Matsuura

Department of Radiology, Faculty of Medicine, Kyushu University,
Fukuoka, Japan

Research Code No.: 513

Key Words:  Routine examination of the colon, Angiography of
the colon, Magnification radiography of the colon,
Radiation colitis, Exposure doses of the patients in
X-ray diagnosis

This study was undertaken to establish the most effective routine method for X-ray examination
of the colon as well as to analyze the important aspects in a detailed X-ray examination of the colon.
In addition the diagnostic values of magnification radiography and arteriography were evaluated. The

possibility of the evaluation of hemodynamics by RI angiography was next discussed.

The following conclusions were obtained:

I. Considering the radiation dosage to the patient, the routine X-ray examination of the colon

should be automated and this is possible.

2. In a detailed X-ray examination, the delineation and evaluation of small areas bounded by

innominate grooves is most important.

3. The advantage of magnification radiography is the delineation of the minute detail of the

mucosa and the vessels,

4. Arteriography of the colon should be performed with a well-defined purpose and indication.
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Fig. 1. Yearly change of No. of x-ray examina-
tions of the colon by peroral method at a com-
munity hospital in Fukuoka Pref.
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Fig. 2. Yearly change of No. of barium enemas
at a community hospital in Fukuoka Pref,
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Fig. 3. Classification of barium enemas according
to disease
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Fig. 4. Classification of barium enemas according
to age of the patients

Fig. 5. Location of the ovaries estimated from
20 histerosalpyngographies selected at random
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FlaRClEgE e T 5 hk, @ TH G
IEafRT 2 hE, Q) EMEHIR & TRY AT
5H, (ORMEHR, THIEFRRS bz
Bt B, 055, Bax DM LRI
FAHIR LB CT, Koxdmice by, &
BETH L EETHEHRAT S AETHS. BE
vz, 15% g~ 7+ vy s (Floikz=
V= 7%y A) 200cew BIRAFHE 9 MR
L, PEETHIE LTa—5 vy 7 3§ FHIIE
Y, FoBKSEMMLE BT, BREMAS
il 7 BB & B S 5 & & bicHHE O
WF XD, WRELTLz—v —, %k, EO
Y a—A, V1 X —REWIED, BEET5
FEEThiVWEE L 2T, BETLK.

CORFEBIR B L, ERR{ToRBEEL., Tk
A L TikERL, B, Kigmigd
BAHFIN DDA (Table 1), BHIESG ORI
FhTs b, NEERECRVBEHRTES L
V5 iR A {87 (Table2 ),

Table 1. Preparation of the colon in relation to
residuals in the colon

( sorsa romseuar ) (SR )]
boptoud  Mntenz vomi | Joupto Minisal Howt
|
oo 15 ]
| ....... ol 45% | 40% Ef 65% lf:

L T |26%|  s9% | (V] sew  |2s%

ol 39% | 48% | loof 43% | 46%

01 ensan

]""”“""«'»"»T Jg 53% | 41% 1f 39% | 49%

Table 2. Preparation of the colon in relation to
the delineation of fine mucosal pattern

Visualized

Visualized|" . Not
in entire ";- I:gﬂ visualiz-
lon | @ M€ leg
o colon
Enema cnes| 3% | %% | 1%
nema | osses| 9% | 36% | 5%

Special diet 61 33% 56% 11%

+ Laxative | cases
Special diet

-+ Laxative 49
<+ Enema

31% | 59% 10%

cases

AARESHMNAFRMRE 5% 4%

2. AEHFEE

TERHIREE T O\ THR60~T0 DB TH D
0% Ll LoEEw 7 B & EEH (g v
L) DEBEADOMERIL L e B2%, bThic
BRI Lo T O hbhEr R L, FiofEia
DEFEEZEMNEER L, BN IREC b T
#»% (Table 3).

Table 3. Concentration of barium used in relation
to the delineation of fine mucosal pattern

Visualized|Visualized
in entire | in part Not
colon | of colon

Less than ( 20 ) 10% 35% 55%

visualized

50% cases
60—10% (o) | 2% | 5% | 1%
More than/ 19 y

80% (cases) 16% 21% 63%

3. BEREE

P BY LTz 80kVp, 100kVp, 120 kVp
& FIRF g c &, 2 oRBNT 2 5 XERHEHH
B i Te530le 0 B HRES LickiR, RIBHATRIEA:
OFE I 100kVp MR 2 WS SR A B,
L OFET h TiL 120kVp H58% LT <hTWw 5
LD, EMNLEH DN 34 Wk BT
5. FEomE DICoWnTiE 120kVp 233 &R T
WBHDILMIKTH B (Table4, Fig.6).

4, 74N AFEFEACE

RTWbH7 4 56 ERELAES v bR ED, 6HD
B BHE CEHRCE LB 5 SRR S ik
Table 4. Evaluations of the kilovoltages at

roentgenography (Percentage of the best
roentgenographs at 80, 100, & 120kVp)

Delineation | Visibility of | Visibility of

of the fine the the colon
mucosal  |superimposed | superimposed
pattern loops over the bone

: 19/53 0/53 0/53

Bk | @65 | %) | ( 0%)

i 29/53 4/53 15/53
00 kVe | % | ) | 8%

i 5/53 31/53 35/53
120KVp | (99 | (8% | (66%)
No (/53 18/53 3/53
difference| ( 0%) (34%) (6%)
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Fig. 6. Evaluation of the kilovoltage of radiogra-
phy (See Table 4)
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Fig. 7. The most adequate density of the film for
interpretation in double contrast roentgenography
of colon (Illumination of the viewbox was at
200Lux and 400Lux)

Method of the measurement of the most adequ-

ate density of the film

OSixty-one points were chosen from the good
double contrast films of the colon and 6 ra-
diologists evaluated them in terms of the most
adequate density.

OCriteria were as follows;
®------the most adequate
A------reasonably good

OThe density of each point was measured with
Sakura Photodensitometer (P.D.A-11 type)and
the average of the three measurements in the
same area was presented. The area for mea-
surement was 3 cm in it diameter.

B, TOBRER 1.0bic hictkEd Lic. BES
(¥ywhr7v) © W BE L 200Lux, 400Lux
i (Fig. 7).
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ZFig.8) # FIM F5 &, o iEE i1z KB o
routineffifr D 7= DR TH B L EZ R BHED
YOTHDZ LT, REHNCIRE Lizoh
Table 5. THZ, Zhit 7 r 25 4% 14 <—(Fig.
9) AR L CHEEHIMER BEE LT v
% . EEANEAR LORSHEAE CREFHTT S
2, DA EE S hs . #fFL 5 ERB
BEEBIXDHT LD, iz, BEHIMA
HahFhic—EEIEYB-THREET W 5. F L
T, BEP Y2y 52FESHTHRETHE
5L THDH. DB F—R— R E—RY--
VS BACHBICHEST LT, —#oBfr i
TTaEwbH o s, BENENL KT, B
Wz, S RSN E 5 F, fhoififihd 343
Dflis T B (Fig.10). & 33 AR
BHE RSB A>T hfe HHTH B . BiFX
HEMEZXhTw52Y, ROEMBET 2 BE
LRI OFBBEEEL TS . e EH o
DA 7o E (B 2 BRI e %,
Pers ENEEEIBASE) ik v T FEY b
i, BIER Izt Eeko 8B lFE Lo
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(A) main rotation

The whole system of x-ray tube, patient and I.I. make a -+360° and a —90° rotation, 450° in
total, about the body axis of the patient, which permits the d atient to rotate, and enables a prone

or supine radiography at any position.
(B) x-ray bearn rotation

The patient stops at any position and spot-film device and x-ray tube unit make a +90° rotation
about the body axis of the patient, which a oblique radiography for preventing the overlapping of
bones and srnall intestines as well as a patient lateral radiography.

(C) patient rolling

At any main rotation’s position, only the patient rolls 4 90°, 180° in total. Consequently x-ray

beam direction remains, only the flow of barium can be changed.
Fig. 8. Gyroscope (Toshiba Model UG)

AT EETRRICLTHS.

BHEB2EE & UCEIRES I X Y B S hicElbg
BOFRABEARRS, —EHTOEN T TN
(Fig. 11) 2FiHTH L, BAOHATH DT
EF B RENTESL LS THSD.

ZDXSICHBET S L5 EFIL, routinef
HETHAUERE xRS KA THENI L
¥ E L, &L TREERICX D EERRY

RS, gRENSOMEY EhicAAZE
HOEP VAR Bl AR E 252 L TH
. BERE RS o LT, AAOMBRIE
BFEBHTHBL, COMEBTORSEATMELE
WIERSER RIASRTH D . S hIcESIC X 5 fR
F R B 2 L AU, & BIT B % AL
THZENTEBLLELTWD, HLENE LMK
[ routine FAFITHF LTH 2T\ BIAKMTH 2
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Table 5. Routine x-ray examination of the colon and rectum with the gyroscope (Toshiba Model UG)

Tilting

Manipulation : X-ray Exposure I Rotation Rolling Visualized parts
1 . 0° 0° 0° Injection of the
9 —-30° 0° 0° contrast medium.
3 —30° —90° 0°
4 —30° +-90° D& Insufflation with air.
5 0° 0° 0°
6 No. 1 —30° + 360° —45° R. S
7 2 —30° + 270° —45° R. S
8 3 —30° + 180 —45° R. S
_9 | 1 | —30° | +90° —45° R.S
10 ' 5 0° +90° 0° D. S
‘ i 6 +45° 0° +45° D. T
| 12 7 +45° 0° 0° T.D
[ 13 8 —30° —90° —45° A.C
| 14 9 +45° 0° —45° A. T
| 15 10 —30° 0° 0° C.A
! 16 11 —30° —90° —90° R.
L7 _ 12 +45° | 0° | 0° T. I
R:Rectum. 5:8igmoid colon. D:Descending colon. T:Transverse colon. A:Ascending colon.
C:Cecum.

Fig. 9.

Program timer

HThHs.

C. WMkgR

RICZD L S Te—loBEIC L b, BENST
D WEBRARAE % JE L=, {#f§ L 7 phantom |3
ABCC o> Dr.Russell jif45 o A 45 ab3A % phantom
T, L mix DThH S . WM, £4—5
TEHESR, Mo, B|AIMHBI 2 Lificih, &
(a5 wJfi AT B Zefdin fE>THhH5 (Fig.12).
JUETTik & LTk =32 o phantom # Jfj\~, 4y

Fig. 10, Part of colon visualized with each roent-
genography (Part and No. of roentgenography)

M5 S e T.LD. FF o — e 4 242/,

FREAMIC S ZhEhiifd LT —3f o routine
BEE 2T\, TOBRMFLI0ER DIEL, Fi5E
ZRDIz. R AOWEILHIFR 2. © Victreen
chamber % fju 7o, BERIFIRET & B RE L
[ U80kVp =14, standard DEN KB R B D
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Table 7. Comparison of patient dose in our
routine x-ray examination of colon and
stomach

Roentgenography: 100kVp, 100mA}
Fluoroscopy: 80kVp, 0.5mA J

XK-ray
examination X-ray examination
of the colonof the stomach
|consisting of consisting of 11
12 filrns and|films and 2 minute
|2 minute  |Auoroscopy
fluoroscopy |
Shutter  [Shutter | Shutter
open used well open
. Center of abdomen | 1
! [ 2
Fig. 11. An automatic remote-controlled barium (Ckin) 8_5 "7(.). i __il__
injector connected to a catheter with double cuffs %ir::f)r of back 1580 | 1300 : 1900
(developed by Mr. Takane) S y ' |
Right | 205 40 | 360
Ovary |————|— = -
Left | 190 45 | 300
Testicle 55 15 | 40
V lumbar vertebrae| 510 | 370 | 560
|

(Unit: mR)

T, PRENC YO TULBE R % FiEc check o |
f12tz. Table 6 1ZiX80kVp T&Ef 3 HIEMR L,
FREEE ClefdRll Ll ofaixmLic. &
EOFHria i ik irvwo L L Tu
% . routine|Z 3%l L7z 100kVp ToOHE OB,
DHHLERCH9 200mR, i #-c65mR T T Ho

Fig. 12. Mix-D phantom with skeleton (owned

by Dr. W.]. Russell). Pelvis, hip and ovary can .
accomodate glass rods for thermoluminiscence il p 3 s ii routine “KJ5 X EIC R T, &
GonimEty. BRI A B3 2 4 & Ll E o &30 MR ar &
. , . WAL, -~ routine P XRBAD L LTW5
Table 6. Patient dose in our routine x-ray exa- "
mination of colon. 11EIBRGT A 5T 2 7R OB & D 4 H AL 5% Rt 18
[Eluuroscopy (?lﬂk\fp, 0.5mA, ?mli;) . ] HEME S g Lvtomps Table7T THD, HX
oentgenograp consisting o ms o y o
CB0KVp, 100KV, 120kVp) METEOBA, 8D 2EA Lo hi, K% B
= K]lovoltageﬂ| 80 kVp | 100kVp | 120kVp | Ay & LicH 4 o routine Hiff X h K E W il % 718
200mA | 100mA | 100mA_ SR o LA esirt o ke
Center of abdomen 150 210 180 TEWS - ETHS. ZOKY routine FADRK;
(skin) REIDHET D L, BB HEALE o Hi o
Center of back(skin) | 3100 | 1900 | 1900 $91/10% FRREERE & LTI TE 5 X 5l
Xiphoid process | 75 40 | 40 | 5
| Right 310 180 | 190 | R o e e
Ovary ek 200 200 | 220 | H f’ﬁfﬁﬁﬁ&.mﬁf\.’@?ﬁ‘a routine H&ﬁ?’a)%\ilh—
Testicle 170 65 ' 70 | WTRDTIH, = @ﬁlﬂaﬁ\lﬂﬁ’)fﬂiﬁfﬂﬁ'ﬂﬁﬁ’é"{ﬂ
5 lumbar vertebrae 730 | 560 | 480_' A data (40%E T 1,0468) X b BHI L7,

(Unit: raR) 268gR ( 256mR) THote (FHAFRBESL I X
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2. {HFEEE

A3 A 5 4 282 Ot lfE LT hic kg
TH5[Fig13). KfixHZ5hE 7 v 2ADH
FTHEIES LTHS. ZEHERAXTH Y, KA
WU p 2 B LM NERE R BRI OB L
AR i b B K5 &, K
MBI RS, IKEEHT B L 5 cic>T
Wa, REOELIROWML THS.
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Py
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Fig. 13. Apparatus for magnification radiography
(TRD-VI-E Hitachi)
Focus-table distance; magnification radiography
270mm, conventional radiography 500mm.
Table-film distance: minimum 180mm, maximum
930mm. Tube (UH-6H-10): small focus 0.1mm x
0.1mm, large focus 0.5mm x L.5mm

3. ﬂs’z&%ﬁ’ﬁ'ﬁ*

W CTHEML 5 OB 2 17 o8 f
@ﬁ%ﬁg%Tmh&&mLt.%SEﬁ&¢b
w Lessfy, IRUE G liRY 0 40mR i 2
fELFo70mR L, FAH L L DX GEERL
fo. ToREEEHGT, Y@ o 15mR Ok L70mR L

Table 8. Patient dose in magnification
roentgenography of colon (Average of
5 exposures)
Magification roentgenography: 140 kVp, 25 mA,
table top-focus Z7cm, table top-film 92cm
Routine roentgenograpny: 100 kVp, 100 mA, table
top-focus H0cm, table top-film 17-20cm

~. Center off 2 Lumbar 5 Lumbar
\n.\collimation vertebrae vertebrae
Pfartth e ' <l Magnifi-| Rou- |Magnifi- Rou-
Eody S ;j - cation | tine | cation | tine
Center of 1 s
abdomen 20 | 15 15 15
Center of back | 890 | 280 | 200 | 85
Right 15 15 75 40
Ovary _—
Left 10 15 65 40
Testicle less than 10| 70 | 15
(5 = 40 | 70| 200 | 85
1

(Unit: mR)
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WO EERTR LIcDBE ) BTl b # x X
@I BUER A MMER LB T, 80
Eogrid ZFERTIME L IZF L) &5 Pl
THHIH, @rhsfEhiEr a2l Ltk
BB D D, ZOfREENZ 2w TTNS.
Z OFE R ARENC BRI S5 2 k23,
CORBOFBE 2L 5. oL MTickts
BRI R T AR O 43eR XL, ik
KA T1395gR L fgodc.

B . RIGHHESEE

1. FHHIRIE O EH R G > T

a ., innominate grooves 35 I {F spiculation
B, BE

19654 Williams #% Radiology 1= %35 1, HA
IR \WTIIFE, FI8E S5 #iEt L7- innominate
grooves L spiculation % HES iz fa) L1z,

REG] : Bix OIRZ TR S h, Ebhiefix2F
MTEIIEFRIBIO 55, B HEEkE» 5 %<
W17 T & TR A FEH 2 hi-28fl, D&
& LT spiculation Hp#iCE-25flico X, i
LR O i3 X ORTP & RO e,
e B B R 2 g L L.

TR AR © 458 O S M-5118 7
BB XA AT (R AA50m) & H v, 92kVp,
2mA, 8/120~10/120 sec T 3~ 4 {& jik J % 47
Mo

#5IR : innominate grooves |I #fk & 7% 3L
(Fig.14-A), #E L (network pattern) % 7R3N
T (Fig.14-B) » X O'MZEORAHME (Fig.14-
C) L3N IFIHZEMTEBDT, FOFE
RO L.

Afg® spiculation (LFLRERT ST L VED
EhixkmT VR ER D0 T, 0k 5tk
L7z (Fig.15).

P E% it Lichs R

JE30{HH % > innominate  grooves 1328MH L #
6 @, N&U 3 6, ME19G TMIEIA R & 4 H+D7z.

IRZEBE T T, el LN A4 <
Hbhdc (LB af) 56, ACPM 86y, N :
a8 6, LM e, M : ofil, BCFHENE 3

AR B & MR 35 H45

Fig. 14. Innominate grooves
A: Linear type. B: Reticular type. C: Mixed type.
A, B, and C are demonstrated in the resected spe-
cimen of the colon. D: The mixed type was seen
most frequently in the normal colon,

Fig. 15. Normal spiculation. Two form are pre-
sent. (S and V)
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Fig. 16, Microscopic appearance of innominate grooves (arrows)
A and B: Roentgenogram of the resected specimen C: Resected
specimen. D and E: Histology (Hematoxylin and eosin)

8o, fithahTuwicwb o ol 741, AT
M 6 B AEHR TIEESR & & D TIEH Dpattern
1L %: LC\~fz. - innominate grooves [i]
Ol FIGE L7k Rik0.6610.01mTh Dtk .

spiculation | I Ao FlicisT S A, VES
BAE LT3 b, {id, innominate groovesd;/J5zk:
g CHhote. FOWS10.2310.01mTH D7,

b . innominate grooves ORI

TR IS o> IEFRSIETE N & R A i A U, Xt
WA fiy, X122 5% innominate grooves
LHBIBEO R Ui L e 2w T RER T2, X
B0 —8 UCHIRMME 2R, Zhrd
Dtk a b oT A T ERGEN Lc. JBIRILE
KIS TEET 2 b D TH o, M
DA (X 43 L b Lieberkiihn i3 7E4
3, LA, N&, MECHEES RSO ARR
ZR I Lol (Fig.16).

c. ¥&

DL ofig K 1 5 EH G L ¥ LD T
HBHE,

1) XEFRC R LE 5 IEHRIE O B/
{1 innominate grooves [ZR ¥ 7z /NE THDH =
&R KRR HERR Lc.

2) innominate grooves O THr L % < bR
DO EMER EPREL TV 2RAR (M
i) ctHofe. )

3) spiculation (I Ko flics\ T VL, 8
HAVELE L, oMk innominate grooves ®3If%
R AEEGR TH O,

4) -2>® innominote grooves O I[H|fE 1L -
0.70m T2 b , spiculation O X (X3 0.2mT
Hotz.

5) SEZEHCCILIFH e innominate groovesds X
O° spiculation X4 LT iz,
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BRI BT, XKL LG % KD IEH K
B D i/ NBAT I 1 ZNK & [j4, innominate grooves
CHE RS 0. TmORKIETH D, chiy LF
R 2 & LallZ B Sle s L bz &
TH5.

2. KEEHEOBMZEN LTt kitEo §
DR

MHBOBE L Ricy , AR 5 kR
RRIE, HEE B Uikl o < B
WD % . Fx O KEINC 313 B KPR o 5
DILKE R I ENRE TH ol (FhKIBYLE O
TSR . (ER L o SRR OB AL 0.1
m, EEEERFOKMIL 1.5mTHS. Z0kd
Te T, FRFICYE S IRy RECE, Wik
LT 2 5 L Bbh &1 B Lhi-b Dic
DU THBHRE L.

a. IEHHIES:

AR (21 X > T innominate grooves @Y
BMENEREEAETBNE WS 2 LR L

Table 9. Comparison of routine and magnification

roentgenography (Change of visibility innomin-
ate grooves by magnification roentgenography)

Improved Unchanged Worse
(No. of cases) (No. of cases) | (No. of cases)
s = - 8 0

s,

\‘+ 2 T—t 4

*x—+ 7 +—+ 18

+—H# 5 H—H 1
15 31 0

Comparison was made about 46 cases with good
films

— Not visualized

=+ Visualized, but not clearly

+ Visualized reasonably well

# Visualized very clearly

(Table 9 ). 469 156X A - L, 3MEEARE T
bHote. FBETIB@EI Wb orFHIh 5
L5l ot n 3 FlH o,

spiculation D FLFLEEDYF(LA 7% Lz DAt Table
10TH 5. 466 A _1FID29, TG THT

HARESRE RS 355 H4e

Table 10. Comparison of routine and magnifica-
tion roentgenography Change of visibility of
spiculation by magnification roentgenography

Improved Unchanged Worse |
(No. of cases) | (No. of cosas) | (No. of cases) |
=== AT —— 17 0
= G +—+ 0
*—+ 12
+— 4 i

29 17 0

Comparison was made about 46 cases with good
films
— Not visualized
Visualized, but not clearly
Visualized reasonably well

F+ H

Visualized very cleary
HY, B#IhicwborFBshs X5k
Tl 135 27

innominate grooves I ) %, spiculation @iz
T E DR LAY TH oM. EEOoKE Tk
HT2H/TFHARE TG E LHES DM,
FERMCL Eom o, FigllicF ol
Bl m L.

b SR IEAG:

KEHED BN A Y — 7% R B, Wik
KNG ¢ DREAG A 38D T BB DR BTG5 T B O
NBE SRS, KNSR D BRI O BB
BT, Wl X QYA AHTG & Lt L
1.

e 0 1 %4 (Fig. 18)  RhE{# 7
b NI D\ THE LcFSR, fiThofihc
DOWTH & IR LI (&5 m<, Ao
R M i D ZE vk AR AR B D H 13ER# L5 <
5. i, HBEGOMMIAA LB &
WHZ IR B. L L, BRMCE oD
B 27 2% LR bR A/ E ) — ST o
T, WERESE TREI IR T O LK
B e cRBEND L5 Wie B &5 v il
ICILE B ie ot

c., ¥t¥

RIGHSIE O BB U<, g o b
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B

Fig. 17. Normal mucosal pattern. Comparison of conventional and magnification roentgenograms

A: Conventional roentgenogram. B: x3 magnification roentgenogram

Fig. 18. Ulcerative colitis
A: Conventional roentgenogram. B: x 3 magnification roentgenogram
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.

2) KGR EDEEORIBCT Ch Tk
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BOHHCITEFITH o,

3) IEMiR & L TORIGBEHIKBEG O/ bk
A e o FIRMEL S D &8 2 50, PEitditis
D UM WMt D IR ZE C, SR Tl hud
b bhie b5 oo s ol

C. /M

A ERIGBADS IR O RE A L5 2 L TE
Ltz OuEERETH &,

(1) XHFANCTREL L1 5 KBIE R 0 iRk
/NEART 1T innorninate grooves (o PH & fvio/ X T
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HY, ZhE EFCERET 5 L RIGHHE
HBTHL. ZOdITIIEKIEEIE#D B b
DEEZBRS.

(2) KRBT X > TR 5 Wiy %8
AR T IERB KGR R —o &
LTHIAEED S b D LB b . FOidici
LGB CEEIRABEINDLERDD.

L. KEGmEER2

19534 Seldinger 73 percutaneous arteriography
s Lclide, Odman, Strom & Wingerg s
L0 McAlister Bz X b R B 5\ ik 853
A EIGHEEEIR, FIEEEEIR, S biezhb
DorECE THEEE LT, IS B e DU Stk
BRBOMEXR L L2588 b h T
BH. Lo Liehb/hEwFE ) — FeBlflojc &
MAZOBWTEY 55 b DlcDd, BEDLHIC
T B PR R LA T X I, BT e R
TORHMERERT LB TH B LEL A
A%
A. KIBMEEFOBRESE
AR I T B MR O AL, BRI
MR E ST 2 0L T 5 . Zoldicii b
SHICEER, ¥ 3B RBANCYIR Lok
M-I, Z0F FEIE LTSRS
{75, \ s A{microangiography % FI ] L7z .
B2 BTl R OMY ThHD.

1. BiHXKEB @ microangiography

1) I BRI ORI & 0 e
B OUEBIRA [T 5. £ oL b K~
F2THy b EY VT o —7hFEATS.
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CERYELERS0 ) B 0 RWTFCHITT5. Ba
CEOTRPRREE (Frevifivi) %217
Db oEEEIT L.
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HETEL LS5 LTXBHRE Lcbok o0k
5 IR L.

2, ERAMEELFH
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ROy, RAGEBBIIR 3 5 T & i
%, Seldinger HHIFEE DB L b i b 5
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i,

1) B 20 (R 2 3 i)
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AT 5.
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i THEA

4) WS e s a1 # 1 BelofciE Y

b g ISic s A microangiography
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5.
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1) BlEoxx
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) E#RER : NEtokE s (EH, R, *
ME), AR GEFR, Wiz L%k, %
#42), 7817 (EF, EHE, 4T)
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%2), 747 (EF, FESE, i)

3)  IBEEEIR : HHBLE GEW, Hhn, #d), N
FEok&Es (EHF, B3, SMe), Aok
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HE, ¥ETT, BJ7),IEH OME b (tapering) OFf
I

4) IBEEBROSFE « WBLEE QEF . B,
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7, HHBIRERE], SEWRE
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3 IEEESR : HBLE, AREOKRE S, NiED
Pk, BRG], 1T, EhiiREE O &%
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T 3s X O RERE Y B LT
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B. RBMEEXLHOEE

1. XBE

MR RG24 LRI RER 296 Th h, %
DT microangiography % fiify L, Zy#riciifx
B E DRI TH ot FRTRE R L
R, MEEFETRE LTRO L orsy
bhs.

a) REGLE Lo b, BiddsEs
IGEEBINR, SOBREIRS A B, IO D &
BREEZMBFENND LS.

b) BRRED MAFHE: AR, BRI LEEEEDL
L, MR mE A R B

o) YT EhIRERI X v iIRBL L, Rig—T
RS AR, AEHATHS . B ok E S
IHFEEE oK E Sww—#T5.

d) JEIEH X b PR Lok R B L,
EmEIR e CERE I EE S h Ty . MR
DR ST, HIRC IR, PAEORT R A B
%

e) microangiogram (=T, KI5 A v Kl
TRoOmEN, HEY GRS 5mE, MEO nE
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Bo=-kkAlshz.

TR C ORI N I o i #E 3 Hr. O T
REEL, B THNA R, MR EET A
R EIeIME, REAT AR L, IEH OET
RS, FEOMAEMERHESh TV 58
é‘}j?.% L.

DlETH B H, 565, ko S IRIEHED 1 4
oy (Fig.19).

MEERE L, KL LT OB Y
2T % foebiziy, microangiography #4707z b
BE B XSG X o Ut S hic X
51, KB TR mEMOEL, MhE:HET 5
MmE DAL, P MERGEOZE Y, o mE
EHCRCTHME LS L oBnhiEis bl
W E LTZRRSEBUNER, RIS I
L, J#IN L2, pharmacoangiography 7¢ b %
AT A L X DB DD L ELD . T D
T ERLTE, FOREBESEESRE L
PE, MEGEEEE O b OERIIFEA
EEZ OIS,

2. RBARU-TEHEIURBEERIA-TR

Ko+ Y — 71k Morson Bz X b pEEh T
WAL, IEEHEARY — 7L sty — 7, i
Mg CGEgEARY - 7', Peutz-Jeghers 1) —
7) B LUOAERPHOLAMER Y - FHCHT B
RTwb . 22 CIRIESERY) —FLEhTwb
JoliE, FLICIR RS, # B RFLEEE DR L OF IR
PERY E—o2DPERNRE L.

NI A Y — AT s X OB O % Fg ko
HY —F (ChEFR)E—DCALWNESHBELDHS
2, koo LRASh3EhE DD, BT
fewnkswila) B Y, FEEERY K- R L
R DAY — ToERERAE Uie, SR o b
BHTHMVIBEEEO R K- ATHS.

WanMEEMGRE LTUTRA AT E oo
13, WMIE~EIEDRY — FREGIH 5 H, FiEME R
Y A — 2 AREFIH 3BT HoN. PEEITIRBE S
M, TOZORSITTRNBHE L& L.

a ., RIBEIESE R — 7 (BT, £5%) omE
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HARESR SR SME Hsk W45

D

Fig. 19. Inferior mesenteric arteriogram of sigmoid carcinoma in a 56 year old man

A: Arterial phase. B: Capillary phase.

C: Venous phase. D: Microangiogram.

E: Microangiogram of the lem thick cross section. I: Histology (Hematoxylin

and eosin, x3)

1) W BEBDIR O 734 h° 2P % BA O 1A o & 7
DTHEFTL, RY —-7hiftBbhs st
BT 5

i) JHEEMONGEEBIR I & O BB g L
Tw5h, WM THsS.

1) RGBS X v BB L, M cHh
O <, R 17 < e e xR e
5. BIRHENE RO b 5.

iv) YR X D IR U HER IRV X b &
Bia. NEXMETHS.
lERREL €, 585, BT, SREEEW o
BEERY — 7 (REERY - ) o 1w RT
(Fig.20). '

b FEEA Y HE— 220 AR

i) SLGENR, BEEEIIRYS X 0% D4 O HE
BB
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A B C
Fig. 20. Inferior mesenteric arteriogram of pedunculated adenomatous polyp in a 58 year old man
A: Early arterial phase. The pedicle contains a bundle of several branches of vasa recti. B: Late
arterial phase.  Spherical stain persisted throughout the arterial phase. C: Venous phase. Dense
dilated early-filling veins are demonstrated.

Fig. 21. Inferior mesenteric arteriocgram of familial polyposis in a 41 year old man.
A: Arterial phase. Vasa recti and the branches are markedly dilated. Thereare multiple
small homogeneous spherical stains. B: Venous phase: Early filling of dilated draining vein.
C: Surgicale specimen showing multiple small polyps interspersed with a few large ones.
D: Microangiogram. The pedicle contains a bundle of small vessles,
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FOARE SR i 2 e H536% M4 %

Fig. 22. Inferior mesenteric arteriogram of familial polyposis with focal areas of carcinomatous

change in a 52 year old man

A: arterial phase. Vasa recti and the branches are irregular and are amputated with surrounding
tumor vessels. (open arrow head). B: Venous phase. Tumor stains (1) are demonstrated.

C. Resected specimen.

i) BMEM TEEO MRS B
5. PEHRIIAPOESR DL, Bed et
Wik e B

i) JIBEEREIR, SORRMIRIIILERE L, Ry
L BRIEEIRA G O S S A R 5 .

iv) microangiogram (2T, £ H V) — 7 L 5%
T HNME D ERE MFREHR L TET L, &
V= Zriic TRESRC i LTwv 5.

V) FER I TIRBEEBIR S X O 04 ko BE
i, WiE RS, T oRRCESmE? % b
h, JEERBlrTEL. LhL, BV —FHRE

LR o2t T okl

TofRFEE LT, 415, BFo 1@y R#L T
(Fig.21)., EEOZHHOFRA R BDL R 5.
iz, 52i%, BT ORI L B2 fEF % 7T
(Fig.22).
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THHH, FY —70ER LOFEY — FAM4&iL
BFoHNGE, FHERGE LT, Bfcl 2T
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DM SZWOFREESLD LS & X TE
5.
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Fig. 23. Inferior mesenteric arteriogram of ulcerative colitis in a 43 year old woman.
A, B, and C: Active stage. D and E: Remission stage. I and G: Relapse stage.
A: Early arterial phase. B: Late arterial phase. The vasa recti and the branches are

dilated, lacking normal smooth tapering.

C: Venous phase. Early filling of dilated draining

veins are demonstrated.  D: Arterial phase and E: Venous phase. The vasa recti and the
branches are partly dilated interspersed with normal looking vessels. The dilatation of the
draining vein still persists. I: Arterial phase and G: Vencus phase. Similar findings as

seen in A, B, and C are present.

3. RIBHEXEER

T 2 DR IS MR A ST CE O, 1EE)
WEmbhsnbo6f, G Ebhab03
Bl & VBT Lintsdsotei’, £ ORIPAN TN
F R P A

a. [EEAOHTRE LT

) SHBEEROIES D, & CBEEBIROIR
s L O¢ tapering (EHAIE b)) OM%, LD
ke IR L.

i) R b FE L.

i) IBEERSIRIEILE L, kefTaem . gk
LIE L, BBRIBMIRA & & bR X D

il LT 5.

b. fEfOFRE LT
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(Fig.23).
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Table 11. X-ray findings of ulcerative colitis

‘ Chronic phase |
! Findings A}f““f _ ]
L PRAsE Active ‘]Remission!
Disappearance of N _ '
| network pattern + . + +
‘ Fine granular mucosa‘ -+ ‘ + —~
I Irregular ulcers | —t |~ =
Pseudopolyps | — ——t | =~

Disappearance of _ |
haustra | ~+

Irregular marginal -
indentation + +

Collar-button ulcer | —~+4 | —~4 _

\Rigidity of wall ——t |~ | =~
Narrowing - d~H | —~H4
Shortening - —_ | =~

| Fistula formation — — —

Table 12, Endoscopic findings of ulcerative

colitis
Iindings Acute __Chronic_ﬂa:se -
phase | Active RemiSSion!
sty of vemels | T | * | —~+
Edema + + =
Multiple ulcers ——t + =
Micro abscess I —~ =
Bleeding + + =
Pseudopolyps — ——t | ——
Rigidity _:- = —— | —
_Narrowing | — —~+ | —~+

TSN 96 o (i 8 i ST R % 15 N30 & 2 AR a0
ERGTTEND, BRCHE BT 5o &
RIeo e NEETH B . 2 E TR~ L 5
TSR 2 1T, MBS U Tk ki
175%, XMMAZEICOERE —F, KIBHNE
HEWEs LOHBZ 2T 2T e o ReNH L,
WHIZAEET 5 X 5 kB he ki) T 5. Fokk
Ko GENIERD X5 i Re i, Atk &g
eIy, 1SR & S iEBhi & R &
B L THGS L7z (Table 11, Table 12),

AREFRSRESME Wik #H45

EEBELS X OCRRSRE T, Al
DEIGHE R 56 & BRI stage /9MAT 5 = &l
LWEan% . il LA, 4 ek
THEETER . F 2 8H: OB R TIE ML
556 DEERIND & DITBEE DL Lo TR E e
Dinb, E2& b L LEMYERT L0 F T4
THb. L LA bImEEEE LTk, BESE
ek s b oicon, BRMCHD L 0ikonr
ZEITHC L, ORI, ERY
DD TIRARETH B LB E. ¥,
TENGEE RS T 2 PO B B E Lavi & /g
VIR, S AR ] &b 0 B R 18T 5
ZEBTEDLHBRIDHLELIS.

4, MEBRKB %

a . [EERFI DT OB

MBI WT, flixOBEE iy 2 FEiEiE
PICHBD) W THRIBH AT, K o
ShicfER, ok X O H 2B L
ERTINTL 2SS R LS. Raps
[BIa] & B DB 2 AT B FEGNTAMITH b, F
D E SR & WA ToRBERIIE I T
% (Table 13). = R b oI S I8 0%

Table 13. No. of cases according to dosage and
time lapse after irradiation

- ';;:j»m-w-uu-mr-»n-|w%..., [ TRV [
| 8|
1 2| 4 1 2 1 11
1 31 5
1 1 2
1 1 1 1 1 5
1 1 1 1 1 5
2 1 1 1 L3
1 i
|t 1 1 ]
iy 1 1
Lt |87 |s|aja|s|s|za[s[1]1]1]z]a]as

Gréitico T, o THoEhic Y ->Ti
HEBERE, NEEBATC Lo TR B0/
2T 5 MENDD .

PR XEB AT AT B oo | Cidsigmifbis, sReafe
GBRIEIRD , W, W, MRS
BEWT L THHE LT (Table 14).

WRBERT R ClpE, mAFsRgoisdk, 5
MPEERACG, WM, BERIMe%E + &
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Table 14. X-ray findings of radiation colitis

T Grade

Finci.ir-lgs e I I I v
Rigidity of wall — =+ Iz 1t
Marginal indentation =
(Ulceration) - ~+
Narrowing — 2 + +#
Shortening - — =~ +
Fistula formation — - — |-~

Table 15. Endoscopic findings of radiation colitis

~—— Grade
Findings

I Il i v

Diffuse edema -

conforming to area —_ -+ —_ -
irradiated

Disappearance of _

visibility of vessels + + i
Bleeding —_ + + I
Atrophy & rigidity — - - e
Ulceration - - =~
Narrowing - — =~ H

Inflammatory changes are noted only on biopsy in
radiation colitis of grade [. There are no ab-
normalities either by x-ray or endoscopic exami-
nation.

Table 16. Relationship of dosage to grade in cases
with *Co external irradiation alone

GN’ ® @
GH
Emloncopie
fintings (G
G]|eoos s0e
G @
Teray G . °
Findings oy " N
61| eo0e ® oo @
[Derage to calen in rad (00 1000~ 2000~ 3000~ 4000~ 5000~ 648~ 7000~ BOOI~ 9000~

#FIZ LT grade % 4 PRk BI L, #if L7z (Table
15).

Z D grade X EGHEE: & OBIRY , (kAR O
HOFE & ARG+ PRSI &\~ 5 2 BRic>
T L=t Table 16, Table 17 Ch%.
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Table 17. Relationship of dosage to grade in cases
with ®*Co external irradiation and radium inira-
cavitary irradiation

G| e o8 @ .
GO one @ s "
Emlescople
Findings GH o e
Gl
Gy s o o @
o ] s s o ®
Findings 61 e
GI| e -
Dosage to colon in redl| G0~ 7000~ 8000~ S000~ 10000~ 11003~ 12003~ 13030~ 14000-~1 5000~1660l~

@ reireadiaied cnses

—DOE A T H D & FREIE & o>
VT, BIERPIGED A TH B IR T
oot TOEMSI, HEOINE & bic
gradepi i< 7e b, ¥¥ L F 8,000rad H7- Hiz 1l
L EofEEr sz LT AQIEERBHB X 5T
Bxie, XEEABRBEL v grade ], I, 1,
IV# Fig. 24 2R3,

PLED & 5 X X O RERIC grade &4y
BT Licdt, Fod T bickBIimEEysy
WafT3 5 2 LN TESEGNIH T ETeor. K
o heR IR AU AR HEERCZ L,
FERORME & & IC FTCOHREOEHETH
5ECHBIREAEEL T B LBbhi. #5
6,000rad L) ERE S h T BIEHT, mEEY
DB T E - DRIHITH DR, R OH
2D b8, BB TH 5B S 0F
FERBLEOERH WS 2 LR TIRCE T L
o EDFRERIKDONL THo.

TCSHRRNG 28 D i3S AT R ( 6,000rad L) |-
TR gH)

1) BhIRAE CRSHEAIIC—F LT, 55BN
WEEBhIR s X OV D oA e, iR
EIEW O b DA, FThE(T, AEIvMes
ALT. LB LUEOBAT & b h oo il
D, WZLOFTRITERS bhieh o,

i) JRETIBEDO RS A BB = & b HoTe.

i) JGEEBIREHIIN, PAER L, BrckEfid 5.
WG IRA L i g S h, IR O
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Grade T

IR b R T

ur@ m<Thh, BT, BT H O

XY IMEROEILRLD X5 THHH, A
H AT COSPTIARTRE CH DN, b5k, Lotk
Fig.24 iv 7% L 7= grade IV O A5 & #E & R T
(Fig 25).
TBCEHR RN 45 o Ty SRR B 5t

uulﬁ@ < RN 28 % KR BT
L, & OMEEF S Lichs, BREIEFdo
B EIeH b0kl <, MERNBERIITBA EfTh
Tz, £ 0tz %2 OB RG22
MzBo&dLi.

ERGTEIIR DM D TH S .

1) SEBIk

AARE SR SME 0358 H45

Grade I

Grade IV

Tig. 24. Roentgenologic and endoscopic classification of the radiation colitis (See Table 14 and 15)

a) KIEESFHE
IR
89Co v fAHIEAST S00rad ;i 2 61, Ff 3,000rad/ 3
B (478)
BT RY
Co v #4144 500rad;i 2 [a], it 6,000rad/ 6
M C47m)
ol B
BT, PAERES12MeV (B RWCFRED 2 T
32 3 enlElifE TS L)
1,000R 2]t
2,000R 3JC
3,000R 2T
IBSHEFIAHT L b D Co BAOHAIZ5 X 5
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Fig. 25. Inferior mesenteric arteriogram of the radiation colitis (Grade [V), same

case as used on Fig. 24.

A: Arterial phase. Vasa recti are dilated and tortuous. The narrowing is gradual, not
abrupt. There is no tumor vessel or destruction. B: Venous phase. There are dense

dilated early filling veins.

eme L, HETRRBEIRS OBE1L3 cmg & L.

b) i H

IREHHT - XERTER A, KIBNEREHRA, 48
MEEE : o3BT TN &, #Bicik2
~3 M & e kidomAr TV, FRaBleT
5.

BRGT XA, KIBARERA LT
T B M S AT 5 .

FEH « WHOR XY (TSR
X%). e o %, WS
EEITS .

2) AR

a) IR (3,000rad 4yEfBaHRe)

] & DEF BB B e doie.

b) IR ( 6,000rad 435EIHEGHE)

B5ES E CRZE Licad, TBSME, NE
BB L DCHRA L, LVDFHRERFHRELR
Wighote, KA SEFEEC b REHT RS

fehsote. fiH#_EmpGg (Fig.26-A) kLU
HEREL T o> YRR AT R & R fRe e\ A%, micro-
angiography {4 CHAGHIFIC —F L C ME /MR HE
A B (Fig.26-B,C). - oY@ LIEHFITEA
EE offEaEE L EelEr3hhiliith
ot BT — LTABRATWHDILED
WomEOMT LA EE>TI . BEEEBYIA R
W, ZomEsNEH I TE OB B
DTHDHZ LR CcHS (Fig.2e-D) . MM
AT EAT R e ot

c) HIEE

i) afll 2,000R, R 1,000R, T 1[0
IV IPN )

COMRARAZ T L, afilo 2,000R O &
Bbh bR 1 BEHREE OB L, TikEr R
», FHETLFEM ObA, BEDBLHED
5. xOREZ 2 A%, 3AKIKECHED,
588 TR L, PoE@s W6 ciln b
h, WEEEL A bR S Fig.27-A). ABREHED



212—(42)

AAREZRHAE&ME 5H35% 45

?"‘w« i

"" *.' H ....g--w_:t-n. et .-'L:-;‘

I‘lg. 26. Experiment study of radiation colitis.

Irradiated colon of Group T (*°Co 500rad x12
in 3 weeks)
A: Double contrast study of the resected colon
B and C: Microangiogram. D: Microangiogram
of the cut specimen. Extravasation of the con-
trast material is present in the irradiated area.

FtkCHD. 8Kk, 118Kk &L BLEkilticn,
AR HELT L, Ok TAEE, Ak
HEELIE D, BUBIAS AR KREL goTE T
5. L EoZE bzl 2,000 RBAHRC I TH
LNTHB. 13EEOGEERT (Fig.27-B). &4
KRB b18l TR hIkT 5 2 & L L
fo. % Oy O RSP BIIRE % © BIRH 27~
355, 2,000 RIBEHT & i 2 507 Tz Bk

Fig. 27. Double contrast roentgenogram of the
Group Jl-a(12MeV electron, 1000R x 1 and 2000
Rx1)

A: 5 weeks after irradiation. B: 13 weeks after
irradiation. Marginal rigidity and luminal nar-

rowing increase gradually with the dosage of
1000R and 2000R.

.

| 2000R ‘

1000R

Fig. 28. The colon of the Group I[-a resected 18
weeks after irradiation,
A: Resected specimen showing the ulcer forma-
tion on the part irradiated with the dosage of
2000R. B: Double contrast study of the resected
colon, shows the stenosis on the part irradiated
with the dosage of 2000R.
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Fig. 29. Caudal mesenteric arteriogram of the Group [[-a(18 weeks after irradiation)
A:  Arterial phase. Marginal arteries are tortuous and narrowed in the irradiated part of the
colon. The vasa recti are sparsely opacified. B and C: Microangiogram. D: Microangiogram
of cut specimen. Destruction and disappearance of the vascular network in the submucosa.
Irregularity and destruction of the vessels in the muscle layer and serosa.
vessels shows luminal narrowing with edema of the wall. (van Gieson’s stain)

E: Histology of the
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R AREEST U, MEsEseME L, IBEEIR &3,
PoMbE R L, TOSBIIFRA EEEEh Tuwi
v (Fig.29-A). = © = } (¥ microangiography 2%
WCH B BLATH D, UBEREIRET L, W
SHFOMTHE LTV A0 ABRS . IBEEIR
b ME L, R T —iEA ge 4”3 (Fig.29 B,
C). JtAIREEA &g R — da g (Fig.
28-A, B.) &5 <, 2,000 RiBic—F LTk
B EWTH D, 1,000 R OIFIEI>3Hc s

Fig. 30. Double contrast study of the Gronp J[-b
(12MeV electron, 2000R x 1 and 3000R x 1)
A: 3 days after irradiation. B: 3 weeks after
irradiation. C: 9 weeks after irradiation. D: 13
weeks after irradiation. Marginal irregularity
and luminal narrowing were seen as early as 3
days after irradiation. They advanced gradually
with time,

HARBE S B W358 BB

o L LS BN HRIE TH DI,

lEe 4 RBUI T X IRV ClE R Ex 25 &, B
5 F RE o> I EA OB 4, TG, HEBE o MR
sopgE, ETofhs e bhs (Fig.2e-D),
oo mEOMiKGE AL RT (Fig.20-E), /Mt
LR RO EF DT W E0%ED S
D% MFRBNCIRE, B o #yr s D . Hi
LB AR < BDd BRI S .

il) [l 3,000R, NIl 2,000R, TE-FH 1
[l e S R0

1,000R, 2,000 RIZSFKN; & [MERT, XD EE
DEESEBE TR Lick o T i, 3 HET s
AL BERNEe, BoE ik (Fig. 80-A), M
BT, EEY R, 3 % (Fig.30-B), 9
H#% (Fig.30-C), 138#% (Fig.30-D) LIBRIHIE
S & bR oY B, HEE  E L
e b, FhA EHE NTELV IR Lot K
IR Al O AT T O M &R, BNRHEY =
3 (Fig.31-A). 2,000 R ERGHT <223 BNk  JiE Hh
BEITA FEW A B, JGEEEIRIE fie T i< Ve
0. TONERFRA EEFEER Tz, 3,000

Wh ok AT ¥ 5. microangiogram T 3, [FlRE
T, AfFBIRIZERETL, toMELE RSB
A, WSS, STl E b AEERS BhTu L.
W RETIR & i L, BB i —iA gE
L. O TRFBA EEE IR T, |
PHIfE S B hET U 2o MG A B B
(Fig.31-B, C). Fig. 32 ity o plR{g & I
WIS R mESM G TH S . IR & b ity
G, PerE@agcb s (Fig.32-A,B) J5EE4
JBIH-HiESZ G ORI T R e AR MR
L. k% Il 5 s & OSSR mE o &7 o
ELi, MAFHESEORER A BRS . 3,000 R O
TIRFORENHE - E VS Z L2 B (Fig.3l-
D).

Ph o X 5 i et B gt15~188% ¥ Ticy | &
FZ TN D LT O KRS < %35 925
DFER % Lo ThB L Table18 o fuich,
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Fig. 31. Arteriogram of the Group [[-b
A: Arterial phase of the caudal mesenteric arterio-

gram, 17 weeks after irradiation. There are mar-
kedly tortuous vessels in the part of the colon gi-
ven 2000R. Vasa recti are narrowed and their
branches are not opacified. B and C: Microan-
giogram. Marginal arteries are tortuous and are nar-
rowed. Vasa recti are also narrowed with occlu-
sion in the ulcerated areas. There are abundant
tortuous vessels in the areas peripheral to the ulcers.
D: Microangiogram of the cut specimens. Irre-
gularity and destruction of the vessels in the sub-
mucosa, muscle layer and serosa.

microangiography OFfEL 4 % L% L Table 19
DML TH5.

3) F&®

Ll BB & LTk RgHeMs: ¥ coBlg
T Lo\ as,

a) ArEIIESE 3,000rad TIXFRA SR REE
LR, 6,000rad 73 EIRESHRE C M O NEss
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200 t
3 000 Py

Fig, 32. Double contrast study of the rescected
colon of Group 1I-b

A: Resected speimen, B: Double contrast roent-

genogram. Ulcer were present in the irradiated

part of the colon.

kB bh s fndhof:.

by FEFHR 1 ARG (BAE) 1,000 REETIESS
ﬁ;gﬁﬁmlﬂﬂ§KﬂV9tﬁ’ 2,000R, 3,000R
PRI W EnGEn bhiz. Thbb3H~
L3 cicZe b Blbh, ke Ul4a o
TR~ &AL,

¢) microangiogram fifRicC, -~ X 57 It
Bl o2k & U CIEBERIR - Be o ikt Jmith
WEFT, MRS A e §340:,  mAgEEo gk
(AP % 32 7. Ul 4 o W,
ZERGIE L g oo o 2L & U CIRIBEEBIR S X
U oo, A%, TR hEED
e, Wik, o MBSO, ETD
FLh RS BT,

L L, RSk o i ihigfriasg il o
B B A, tapering B0, SIcilE b, BER
e, W ZUAE A Fp?ﬁx"z??‘gbx&bxﬁ EXh, MR
& oD TREIL & & A RE L

5. ZOOEE

a . LA

MHYEOHmAE - ET USFEH S 5 &1
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AARB R M s Hisss #4455

Table 18. Findings of irradiated colon both in vivo and in specimen

In vive Specimen Compre-
“Ba. | Angiogra- ExaminationMicroangio-|Macroscopic g
- enema Endoscopy phy with barium |graphy ﬁnd.ing: Histology|  finding
Group I
*Co external
irradiation + + - - + + + +
3000rad/3 weeks
Group 1[I B
“Co external
irradiation + + - - + + + +
6000rad/6 weeks
Growp 1 | 1000R| = + - - - - + +
Irradiati
during | 2000R| 4 i + # + H# # #
laparatom:
PAEOm 3000R| 4 - # - 4 +# # +#

Degree of abnormality is shown comprehensively according to each category

—...onot abnormal

e abnormal

+-------rnarkedly abnormal

Table 19. Findings of microangiography
\\A'Zi;olzjie d| Marginal artery o o Branches of Section of full-thickness
Grou R vasa recla of intestinal wall
P =
normal ~ norrmal ~
Group T normal normal increase, dilatation, | increase of submucosal
slight tortuosity vascular network
normal norrnal normal ~
== ~ increase of submucosal
Group Tl normal tortuosity, increase of vessels vascular network,
dilatation & tortuosity & extravasation mainly in
narrowing coexist | extravasation subraucosal layer
Group T 1000R | normal normal normal norrnal
2000R | tortuosity, tortuosity, focus: narrowing, focus: destruction or
narrowing narrowing decrease disappearance of
~ ~ periphery : submucosal vascular
partial partial tortuosity, network, destruction
occlusion occlusion increase or irregularity of
vascular network in
muscular and serosal
layers
periphery: increase of
submucosal vascula
’ network
3000R | marked tortuosity narrowing, decrease, not destruction or disappearance
and narrowing, partial opacified of submucosal vascular
almost complete occlusion network, destruction or
occlusion irregularity of vascular
network in muscular and
serosal layers
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Fig. 33. Inferior mesenteric arteriogram in a 44 year old man with massive hemorrhage

from the transverse colon.

A: Arterial phase. B: Venous hase.

Extravasation of contrast medium started at the

middle arterial phase, and persisted (open arrow head) throughout to the late venous phase.

BB H7c\ s, AT RS LRIUIREN THS . p'e
mmmmummﬂuﬁmmmf%huwﬂﬂ%

Th5.

— R BIRAE R & b R o M SR X

B Bt A TZ R 2 R, IR & Tk
#THon%ETH Y (Fig.33-AB), Ipic i

I OZEEAT R A L b Z b b,
b . F oAl

T FECEE 2 0], KIBREIL LBl Lic b D 2
G, JEFERE P IRt R L BT L 72 b D5
B, KRR S AT Ui A RO/ T
TR, FEGOBEIT DL DIOVTH R

Fephyte b o A0B Bz, HlksBOREC
Pk U W

>, WERIRE

HITEI 36\ TR AT S D EIRIC 2 Tl
Foph, — B A RS b i v T
V. X oA OB A T H 1580 1 ¥
J—X L LTED, 80kVp, 400mA D Fff: TEH
BPGE LT . DA O B AR O BIRER A
1% Table20jii b Th 5. SRAURIFETT S 1o
DFEECET AR A6 PRETH D, TD
g a3k ) A ERT A LW C e T, H
(00 B i i OB BAAF s A R e A Te < THD

Table 20. Patient dose at angiography of colon

Rocntgenography 15 films 80kV ﬂlODmA ; Fluoroscopy 6min 80kV 0.6mA L

| Superior |  Inf erior " Inferior Sl e .
I mesenteric mesenteric mesentric qull:g.ajt_.ufn ‘Vuéhmatum
s | artery (upper) | artery (upper) | artery (lower) et (’_“_' i 1 ><. 9 Cln_
Center of abdomen (skin) | 1700 | 1900 1800 | 30 -
Center of back (skin) , 70 | 75 50 1700 | 1900
O | Right | 540 370 560 10 15
vary [ 7 Dl
| Left - 610 330 630 10 15
Testicle | 20 | 30 115 T ‘Lllz,"‘“ fess ‘i}a‘“‘“
5 Tambar vewebme | w0 | % | 20 | 15 | 180

(Unit: mR)
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X5THD. —HREOEEXETEN X D g
Ehaz ik, 7 4 0 2DOKAF A A—
B E VS Z LRl BT, MRS AL
DOFEFAITFE 1,800mR k5 X 5 fefilix s LT
W5 ARG B O BB L o A Table
21T 7R Lichs, DR TR M EIR T4 B L
2 L4 600mR, Z oo R4 HES i LT3 350
mR, [-IBRHIEEIR A BBz AuE 570mR L5
fiZmL, B TRER F R 116mR, 30
mR, 20mR 25 {H%x 5 L.

IR IR O EIRAE e > Tk, LIE LI
F. THEEEREEEY 12y P& LTS O
T, O X5 A IRIR R a3 1,000
mR, &%\ ik, FhU T 5 et ARy,
F o BT 130~ 180gR X\ B {lAVHIE X
AT\5 (Table21).

Table 21. Gonadal dosage at angiography of colon

| Roent hy 15 fil : .
| g T | oy [Tt
Inferior mesenteric artery y
| Clowes) GOOmR 115mR
| Inferior mesenteric artery | -
Gy S
Supermr mesenteric artery 570mR | 20mR

Bone marrow dose

“TInferior mesenteric artery ]
(lowm) 15 films ‘ 186 gR |(1L.lmR)

Inferior mesenteric artery
_(upper) 15 films _ 130 gR gﬂil?
~ Superior mesenteric artery :
15 films Y| 165 gR |(158mR)|
D. INE

KIS I O EFC >V TE L5 b

1. BN o LA H i o0 S P i et
WMEE 2T hbaz &rndhs.

2. SRR E SRERIE & OEERIASTTRE T
5. LAk 3 EACHLTERESDD &
Bbhs.

IDIP N

a) WS REOZ K
b) SREEDHLD b & TR D BT
2)  TBHERRIE % OBHr & sl
3)  FMEME A Y B — 2 A DL 2

AR %5 R &M W35% W48
4) BB RNG % 0 2
a) REBBIZE : IHE)N & BRI o BlL:
b) (7 v —iFEOER) OFHREM:S D .
c) (LA oBm) DRErEDS b .
(Zo (b)(c) AR TR~ TLI)
3. IBEIHREZE & O RS
4. FREGFEBOMITEED LK
5. bR OB & BRI A~ O]
L U, — ik e s i & X AR A 1 i
Dhic TR LZT D ES LTS, L
ISR A B D v Th
E, T Wl Fe ok A B oo Fl A iR
BEdES Z LAY LIEDRETHD.
B S TORH & LTE, Pied &b routine
fELTHHT<E STk, HIVE B
B Lic ke, Ml B TR sk, flx
EIRRBEEE A TIT S RETHD L b X
AE{F.

IV. RIGFAMAISEEIC & 2 KEBMITEREIEEE D
ATREHEIC DT

Kigogl, & IR ORR O
CHOMTEELEE Lo &L, Toljkt
LT RI angiography % Fijfj L7,

A. RI angiography (&% 5k

1. WHEFE

EE R TIBEREEIRSEA T, SR
AZRTWBATF —FL%FE LT *Tc-albumin
(10mCi/3ml) ZHATH. FIFICY vFH 2 5
iIC X HESE G L, RIS 2 — 2% VT RIC
T 5.

2. BRALEE

scintillation camera : #i% GCA-102 %l

collimator @ 4,000fFff= V 4 — 4 —

data fLELAEE © DAP-5000N

V TR : DAP-2F

3. data QUEIJjEE

a) VT RE{E% computer [Tz

( 0.6secx 127frames=76 . 2sec)
b) RO I ®FIE (5 X 5 matrix)
c) RO I ® dynamic curve {EJ{
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d) dynamic curve ¢ smoothing #7175

e) curve % fEHTI 5

f) curve DFEA v bE{{E display

B. XKiEmiTEHERB O HOBREEE

1. RO IGEEMA

RO BIRLITFRIE Lz,

a) KIFOWRENDH5 L Bbh b6

b) KIGDIEH & Bbh 5HHr

c) BIRENTIBA S e h 7 — 7 L DY

d) Froffr

e) back ground #ifir

2. RO

EFREDERO IREMALITDOWTR D bR
dynamic curve {Z-o\ T2 IT0icblT TH S
My T OS> TRKRO L 57z EXBEL
T{3o7- (Fig.34).

count

e ThemseT¥ 76.250  Time
2edh
Ty
g Wy
* N,
-
¥ :’ﬁaﬂﬂmﬁms

Fg. 34, Analysis of curve

a) peak [T 5 ¥ CTOWFE : BIRR © M
HEE

b) peak fEDY/MCTF 5 E T O B : BIR%
D I HEH

c) peak DRfEIE : BHIEHHO EHRFL

d) Hh#t T omEs  mitE (ROIMA)

C. WRlHEE

IEH GO TEREE RI angiography {5134 D
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Marg.

Art.
/\3 Inl Mesent.

Marg. Art. ©

S Catheter

Fig. 35. Anatomy visualized on inferior me-
senteric arteriography

Fig. 36. Diagram of RI image

PR (Fig. 35) 23R4 40< . £ OFEERR
MTB4 42— G2RELETTHD (Fig.36). &
T 5hiFig. 370 | - FIGHMBGERE Y Of¢ &«
Te B BRI O R EVER v I D B MES A B 7o
BIcik, MmEERETIEE CERES X OEY
W B2 T T dyotnin b i B3 Fig.38
DINEHEEB TG, Lo EToRAE,
BREORNFZE S Wi miERED, Sled &b

FEARRCBTAELWEEZRLTWS EEXLD
ha.
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o
§ Catheter

Fig. 37. Example of inferior mesenteric arterio-
graphy in'a certain case

Fig. 38, Diagram of RI image (same case as in
Fig. 37)

BARIE L MATEIBOE &\ 5 Hill% 2hs
FC s LML Thictd, SEIRIZOXD
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kT,

HARE SRR #3558 H4 5

87 s N 4 i )=

1) RO I DEMERPIELE

2)  TEEAYFE D 7z O EEHEAY B

3) M/ o BEER SR

3) superselective RI angiography o]

LlEThs.
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SERBOKEHRZSE &\ REO b L fl~
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1. KIE® routine B |IyiMiRE & D2 kb
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2. KIBHEOWAZETL innominate grooves
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WAT3<&Th b, routine 7x KIFIRA & LTk
BRETRETRV.
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bl ot BHEOHEE, TLUTHHABRBoRE
{BoBERLET.

ZORER, Thth, hEF—-E, REHZ, Xk
REEFC LY, SoCHEHCRESRHTFETESL
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Fic, Wi 2 0lp b i B BB I UEE i
LET,
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