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CT Findings of the Irradiated Intestinal
Wall: Comparison of early vascular phase
and delayed equilibrium phase

Motoyuki Kikuno, Kohji Takahashi,
Takeshi Shinozaki, Masanori Nakazawa,
Tadashi Sugawara and Makoto Furuse

. The intestinal walls of the irradiated pelvic tumor cases
| of 20 patients were studied.

CT manifestations of the irradiated intestinal wall were
examined at the early vascular phase (examined 40 seconds
after the injection of contrast medium by helical scan) and
at the delayed equilibrium phase (examined 4 to 5 minutes
after the injection of contrast medium by rapid sequence scan)
. Two characteristics were identified: intestinal wall thick-
ening and a three-layered pattern. The former was better
depicted on equilibrium phase, whereas the latter was clearer
on early vascular phase. Differences in visualization of the
wall thickening on vascular phase and delayed phase were
statistically significant. The three-layered pattern was con-
sidered to suggest severe inflammatory edematous change
of the intestinal wall. Early enhancement of the mucosal and
muscular-serosal layers with less enhancement of the sub-
mucosal layer, and homogeneous distribution of the contrast
medium to the interstitium on delayed phase were consid-
ered to be the reason.
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Slip ring BICT%¢{& D15 1 Zhelical scanningih: & W& & ¥
LG EOmELE 726 Lz, & f':, power injector®
ISR O BORBHEL WREIC L. 2 OFR, EECT
BREICBWTHIMATHREL ZRE L 725F ﬂf[]ﬁ‘ﬁ%t U
i & s & 3 B B REER CHIBNRAR & FIIRAT O 4RI X 55F
AL L T b, —7F, HILERBOBERCTIRET
&, EREEICE]E ﬁ’mb THfgEhaZ bbb, %0
BPERE ) OBIRAEE D & A TOFHEA T T W
LONBREE LN, ARbhbhBRiGEHRENTEHE
HROSERIESS & 21 7 BB AW RIC, CT TR % I H &
RO 2 BERE L, BHIZBT 5 BEREO 2L % iR
FALAOTHRET .

R RE LV T E

Z DFEFENCI, 9944: 4 J 119199449 A £ TOR,

ﬁ'ﬁ%ﬂﬁ%&ﬂii%@; AR & 5 72204 (B 5 4, Lfls
%) AR E L7z, FEE33m~85i (T163.55), FHRE

DPIFRIEF i-%EJi'ﬁlzi?h TEAERE 1 %4, TEREHE 2 % 1y 15
WAt TH D, B 4 7 (35-41Gy) (TFHHZTH AT H
N, MR RS RARER SN Twh, 72, 2%
(BEREHERERI35Gy, T & SHEHERERI49.4Gy) TIXCTHZAE L 13
VERIFE BT & e RS AT CEMIMAE DR, A&
DR SNBSS R E B S hTwa, WHRE LS
204EBIZ B\ COCTHRATHEATIF 2 THI R HEHR 74 & & 2Dl
MAEIRDS A SN, HEHRIEET I X 2 LE 0 2 HEE S
HrEZLN, B, SRIOTHRLHRGHHRIGHI
EREO NS RN A DR EH & 7 5 AR B BEOTF
WEEIZ LB TRO NG o 7.

RGFHRBHO BRI A B LATRTIRST 4 4, WiteiEgt 4
%, WAMIBE 124 Th - 72, BIFRTICTUR-BT % %) 728
BERED 2 & IHEBREHC & 7. BRESRAII 2B T 5 E
He EigA S BBIL T TC, MEHERIZI2~17cm X 12~

19cm (HifE144 ~323cm?, FHER270em?) Th - 72, BEHE
1330 ~40Gy (22-28[al/ 3 #) A% 6 44, 40~50Gy (26-40[0]/3-
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) eI RS S aEIEGHE T bR, Sk
10MeV X% v, B 2 FHGTa B W IRT /e A
] 4 PIEETCIT o /2. 1 [#RAEIZ1.3~1.5Gy, 2 5 HIFEORS
IR & 4 RERARRE & L 7-.

CTHAIIIEGHRE30~50Gy DR THiAT S 7z, (i
CTHEFE | SIEMENSTEE, Somatom Plus-S) F — F i 2%
320mgl/ml (LIZAN3EE, 7 F L 4320) 100ml % fEF1.5m]
THAEHIR & 1 power 1n]ecton (PR — PNy
AA-50) & FIVTHHEL, MM E U THERIBR0T LY
helical scan (120kV, 210mA, [Blfiz#EEE @ 1 [mlifiEe, A%
¥ VIREH D 30-45F8, SEEREEREE | 10mm/Fp, XHE— 4
0 10mm, WHEPFRERCRIFE © 10mm)C, FHiAHE L T4-5
4712 & U rapid sequence scan (120kV, 210-315mA, AF ¥
YHEH 1R, EEBEEE  lem 250, AXx A2
JVIRER @ 3.5F8) TN 3 EME Eig 0 SIS RS S Tl S
TaM% L. ZOHEPICIEE & BYTEAL o )7 o sk
BEFTEHEEFNR TV,

HEEH P2 3 B /NRED NRIE OFEEE 3mm bl |- % A 352)

©)
Fig. 1 Examples of each grade.(A)grade 0, (B)grade 1,(C)grade 2,(D)grade 3

B

B & UM OYERR AR O R FE % RGHEF L D 5 RE & Mok
L, grade 0 . FEGMEFHL O ’f’f“’llrl-—j , bgrade 1-3 ;5%
ERENE B L OBERAN AT, b, EW, FT4E
AL, IS L TEBEFRDOEA T 1 R % RE
LET R Ofe b FHWH 2 507 % VT 3 %O HUHEE o 4%

THE L7z, Fig. 11X Kgrade DB % 275§ 5. HICCTHAH
EHLLICET I H, #1 HORF3 HE®O 9 b, ficd BEGER
DL WHOTH OB, WO LR & ON{LasiEkt

BE RO ERER H BYE (—HOTHIOEE 1 ~3 @),
HHE (FHRIORIE 4~5 [0H 5 VIZHEBZEL VIR, &
fE (FHIOMEL 6 [ILL L& 5 W IdiE#E T 23 2 1685) (240
L7z, DLEOFHIICHD &, MEH & EHIC 3BT 2 et
i B X ORI EAIERE & grade DHIBE, BIEFIZI 0 A1
EAH & AT Dgrade DELIZ D WTHE L7z, 4220 fE
9l 3+ 2 & SEHTAE T Dgrade DZELD A EEIZ O W
TMann-Whitney g & 1To 70, S 5 ICEREAT3 BiE 4
RUTHEGIZ DV T, ZOHE, HSHHE L OBz >

WTHREHL 72,
Iiliii

‘.'ui.hn ;v i,’
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Table1 Relationship of radiation dose and CT findings by grading ’*'-":‘H:[U)J% Fig. 4), 2 A WAHTHRO N, 5 20

- d\'agaGs.cuIar pjgsé%e SOEfougibri”msgi%eG M HE L 47.7~50.0Gy (-'-i’:ﬂ]48.7Gy) THY, 45Gy

)-40) . 2 5 i N

4 4 Y il BIFOFEEZ o 7, % 7255 SIS 33 ~37

arage 0 2 ! 0 0 0 [l (F:#47350), lme&@m 28 H (44 26 H) T
grade 1 : 3 3 2 0 Hote.

grade 2 : 2 9 2 2 TSP AL OIS C BV T, AR & T & b

O : & § & g ®MTw®me+ﬁ&bﬂ7®&C.mﬁ®

Table2 Relationship of clinical severity and CT findings by grading

AR RICH S e Bl d A S NG o 7.

Vascular phase Equilibrium phase
mild  moderate severe mild  moderate severe z =

greee0 s 0 0 0 ¢ o mmﬁu.,mu P I DS 1213 A 5 & et
gades S ! 0 2 0 0 Wi ASd 319, AR IR AY |2 IR O B
grade2: 5 ° ! 3 ! 0 h&ﬂﬂ@%%ﬁk,ﬂ@@mm,:mﬂ,M%m
grededis 0 j 1 . 8 g FI%H - 2505, SRR, crypt abscess DIHLZ &

AR B IG, F L THERE TRECEM A2 549 6 2°H

- = wmtwnmfimwﬁté = DR O PR R &

}fﬂio L OSSR L 0 2 G R: B & ORRAR A EAE
FW-JI LG E D2l Dgrade & Table 1,212/, FRERAYIE
FEREHTIXERAE1 1%, PEIET %, BEIE2 A THo7-.
MBEHRRAZ VIE Y, F 2RI EERE DI S RE
DAL D grade HSMAEA, MM & b IZ@WEIIZSH - 72,
(Fig. 2, 3)

207 DN EREOZLIZIMAE M Terade 0471 %, grade 17°
6 %, grade 2 7% 114, grade 37%2 %, Tkl Cldgrade |

A2 %, grade 2 A4 %, grade 3 A¥14%4,TH o 72, Mann-
Whitney#%€ CTILEH & A OME Dgrade D7 I HF &

g 7z (P<0.05). FI—HEFI BT 2 MAEH A & T
Thgrade DZALIE, grade® E5H- L7zfEf6%5, 25k
STER 4 4 TH Y, FHELIESNZ A - 72 (Table 3).
WERED 3 @RS E 5 4 (25%) TRO LN, 3 4l

T EF LRI RE ST TS, KRETy FEH
v ‘f_mlcu oangiography TR TEHMIAE WL R/ NMILE D
JRH - e TR RAOZLE LTHRE L TWA, £z, il
I”‘“‘E',ODJ[:]fFﬁerhl,iiJmJ] i T g DA BNIR > PAZEEBIAR PR 9212
AIUMEBRREEORER L L TR TR OfMEL & 178 &
é NTWh, BERaER L LTSI ™5, B, &
M7 EASSE L, BIRIE L LT T m, mfE, 1Ly
A, WrEg4L, MEFLEE, BrERER EHBEENS.
HERVZ NI RGN & 0 b B RSE EATRm & Eh
TBY, F730Gy RS E 52T 5 & ARERNY I TH 0 B
% EOHALZTHERD EHE TRO LN L, L72AT>T30Gy
REOBIIZL Y, BRETIEH - TH/EZE O IR
i LTwahEEZLN,
FEFI D4 TIZ BT TFHIR MR &
TWwh,

EPRA TR & L7220
EDMALEAERAH & h

Eiiii"i =,

~l
p -
:"‘

=

.)‘o

Fig. 2 Examples of two cases. First case. A 81-year-old male patient with bladder tumor. Radiation dose is 36.3Gy/
25times/22days. (A)vascular phase, grade 0(arrow), (B)equilibrium phase, grade1 (arrow).
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Table3 Changes of grades in all cases MR & A2 B 2 BB DFEG TI1E, FMH T
Vascular phase Equilibrium phase grade 23 IZE , BEBOBEANC & A RE LU
grade 0 : 1 = grade 1 : 1 JEEGIMAEAE & D FEEHETE YV CTH o2, ZDRER L
grade 116 = grade 1 : 1 LT, Pl C&ERANMERED S MEE~BITT 22 }:_
2 |2 &) BB RE TR b BIE L % ), BEONNE S X
- FICHH SN EBEZ LN, BEBOZ DL
gade2:it == grade ] RECDOWTIE, MAHOPTR O TIE/NEE S h 2
_ B WEEM:ATH ) FHAC Ol EIE L £ 2 S i,

RS e grades:2 WYEREDD 3 RIS 1 5 4 CRRD B, &BI45Gy L LI
EZIFTVWREMATH 7. 2D b 3 KM EHTHOA
205 T a g & LIRS o 2R E 12 X B CT E Rooh, 2zEWHE bBOLNL, LEL, FFRIES
DIFEREDOELE LT, ¥—0azh R 20k g e B BIMEMT L) ABHCERET & 72, DuBrow I d MR
JZ & NHLIGEROMIRDERIC X B IERED 3 B L v BEOCTHTR & L TR E PR E s o SR 2 v
9 2 HEOFRA RO N, HEREOFHEIZIE 3 mmll L% AY, MRS L 72 BEPS |2 b6 R 012 A NS & L <32
AEONRED ) & L, MMEIROBE L EAMIZEHEL T HHENEEIEXTWEY, bitbhOREF Tl3/NGD A6:8)

grade 3% 1T o 72, BAHEEDS WIT L MEHB & OFf BRzAT o 7REBIE 72 <, MEHEEN LW IETE Ldo
T Dgradeld i € % AHEMD A SN, ZDgradeDZEAL & i 7278, S EEES 5N/ 3 BREIEDuBrow <X TWACT
PRIFER D EREFE & A% HAEEEH T 5 BHRICH - 72, FTRICAHNST 2 b DLz SNdz, BEFIZ NG I PE

'-——v -- ..
2] A

'l

g

L ‘ | - i(AJ - '.:A

Fig. 3 $econd case. A 67-year- old female patient with uterine body tumor. Radiation dose is 32.6Gy/24times/19days. (A)
vascular phase, grade 1(arrow), (B)equilibrium phase, grade 3 (arrow). On Both cases, CT manifestations are well visual-
ized on delayed equilibrium phase.
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Fig.4 Example of three-layered pattern. A 46-year-old female patient with uterine cervix tumor. Radiation dose is 50Gy/

37times/25days. (A)vascular phase (arrow). (B)equilibrium phase (arrow). Three-layered patiern is well seen on vascu- (A) ‘ (B)
lar phase, but is not seen on equilibrium phase.
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il & 0B, BT RE, WBRE, HEETHEEINhTVYA. £
HMAEREOFE IR L W HE TR O TH DY, Zo
RERG IS IEARDICEHEBECHO A TH 5. HEEEEB L UWR
lif2s L5272 A%, Minami 5 lddynamic CTIZ X % BHERZED
BHBEIC OV TR LT 512, ZOHTIER O B RGO
HHIZ2oWT 2 @2V L 3 @ICHiE S5 (multilayered
pattern) £ i, 3 FEfEEDHEZIXE SRR X U K
foiks, HEMETRE, kg - MEBUB ST A 2 & &AL
FMICHRL TS, SHICBEDE S S mml T OIS
{¥multilayered pattern % #2& % O ASHETdH - 72 LT
B, T 95 CLI NS BE |2 JSAEATES Z V) I & A&
BH%, € DMya b B MR D 56 E AL 5ok R TR (R
J& RS & D A IR AL B vEERZONS, L
1205 THEFCTOEIMRAIZ 33\ T O R, 52 - SEE
AR CHM SN A DI LT, IR TR ORETERD R T
HIZ§§ <, ZOMRIGERED 3 BICHM S NADTIE LW
MEHEES NS, —HEEREG H AR L7 FHEAHT
1, BHIDME D S BB AT LI EREO2RE 213
(T —IIRRLT 720, 3G L TR C—hkd
BEOEEL LTHihshs tEbha, BIHEISS R
BIIEHERDORIE D 2 5728, 45GyLL EBS L 7-fE
BITOA 3 BHMEIRDO LNz SEOERE,S, B
W7 3 R REE I E BE DRV RIEZTRIET 5D EER L
ha, Lo LEEREOIRES 3 BHEL EOREREOZL
ZHRSHRREOAKGFT HOTIER L, BERIC X 5 iR
RZUEOERLEHME, FRFE, BIREILZ EOEHEDS
B, SHIIIREBOETELZSICOHEEENDLEERDL
h, FBEORBEHOFELZEHHST5EvwbhiTwy
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64),5}_

TEVERE S O BHR GRS 2 BEOCTREICB W T
&, BETa Y I - VRSB OFEOFHEIZMA, i)
SHRIRGT O R E LR E I X 2 E RO b iF
HYRETHE. 72, BHEEIREOgrade DILE L 3
W&V o TR L ST OBIIREE O 54 L ORIE b BLE D
HHLIATHA.

4%, helical scan 3 B \2f4 9 Hg e O 5 T, Bk
HICH YT 5 RV THILEP RGN ABAIVE %
HLFHEING, FOB, BHEREOFMIZB WV TIEHHL
VT LOFRE TR, SROFBROTE CEEHHTEY
B & e BT RSH A Z L IZHELHETH S, /2005
PR 4R 7 0 — Y% EOMO SERERIZBWT Y,
EHHEABOWED Y 4 I 71K VR BRRAES
NDUWEEMD D Y, SHRBFADPLETHLEELDY.
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