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CT Diagnosis of the Gastrointestinal Tract

Manabu Minami

Five topics regarding CT diagnosis of the gastrointesti-
nal tract are discussed with illustrative cases: I)Fat-containing;
tumors can be seen in the esophageal lumen, and their dif-
ferential diagnosis includes not only lipoma and liposarcoma
(sometimes teratoma) but also fibrovascular polyp and car-
cinosarcoma. 2)The mulii-layered pattern of the gasiric wail
observed on dynamic CT is important for the differential
diagnosis of gastric lesions and the staging of gastric can-
cer. 3)Swelling of the sentinel lymph nodes is an impor-
tant finding for correct staging of cancer, incidental detec-
tion of occult cancer, and diagnosis of the origin of abdominal
tumors. 4)Air-inflated CT and virtual CT endoscopy of the
colon are necessary for the detection of small colorectal
cancers, and multi-planar reconstruction (MPR ) images ver-
tical to the lesions are helpful for cancer staging. 5)MRI
and CT with MPR images are useful for the evaluation of
anorectal fistula.
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JEESCTEHEZWTICB VT, HF DiEEIZS ARV HIER
BEETHAHEERBIZIOWT, HEOBVESR - #2
TBLETCITTHRICT 2R 2 Mk 3,

fEfs & 0 RERB

CTIZBWTEHA DR OMINIIES TH 25, HILE
D56, window level/width DR EDAMYITH 5 & BB L
PABEOER LB > T IO RFRERXT Z L2
A, F7z, WREHARRE QWS L RS ORE LT
YERYRELEENL, 7L FORMICEYETS
HEDVHLDDEIIBLENLZ LI, BHr et
fEHE & UCidkama, BEWINE - NeRhPIRE (B2 29 208) % % 2
T L%, AETldfibrovascular polyp!, #AME (Fig. 1)
THEHEECIENEY, WThoREL kR 5T
ARTHE LELIOTEREETS. Iz, ThonRS
EHEAMEZ BV TIERBREZ RE > TWwa 2 2% 0n
DT, ARFETH LIELIEREE NPTV L RE SR
TWwh,

BIEOCTZH?

BROCTZWNCBI LT, FAEZW - WRBHT - iRl (R
)BT TERS.,
a) FEAERSHT | CTREMD A7 ) —-= v FOHMTHW AR
EMETIX ARV, HIZFDHREORELGH 6 VIR
D, BB O EBEEBRT O RTRETH S, ZOEKTH
FEDIRENEZEFTCTTAZLDPE V) ZLIZEETDH
L, BEDPHE 00> TWAERIZBWTY, #ITH
TIZ90~100% DIHHETH 2 bOD, B TIZ50~60%
ORHEIBE R, ZOREE LT, CTOZEESHERED
R LB S NV EREITF L2, B S
CTTHI T A7:0DRL v b & LTIE, BE2ARPERTE
<HE L, dynamic CTZHWTHIBREZ EE SN EE L
LTEHIL, #OBDOES LBHEORE S M LLE

HARERSE $59% H15



i3]

-

WD, IO 1ddynamic CTOFEEZ W2 L X
CYeF A2, HATHET b MGEL DRSS 17 HE D5\ i
BFIC A BIRELR YY), iR ETIEE D IEEL<, X
R CIIRE AN S v, FEECGEe, B
FEFRELTVAGAICBRIVEFER2TII . £
NEMIPTR L LT, HHELPREDER I, i
PIBE(Zdelayed enhancement 2 L, FEAOHEE X gL
THZHIENH S (Fig.2). LiL, YRZOFRITED
BRI BELE L 7oA b (L7250 T, FEBROBEOKRES LY
K& CHH SN D) R REREOBROHI T A LNS.
FEIROZEALZ D b O &R T 5 &\ ) i Tldvirtual CT en-
doscopy DFEAEH S h, EBREE L OWMETHlEOCT
TR b dh o -RBEESMETERTH - 72,

b) BHYEEHT © 213 D dynamic CTZHWA Z LIZL D, €D
WENEDREPLELTHEELTVSO2%ERT S
VEXH L. Thbb, TOREIFEERELR DD, HE

ERE1149A 25 H
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Fig. 1 Carcinosarcoma of the esophagus in a 72-year-old man.
Chest radiography shows widening of the superior mediastinum
with slight dleviation of the trachea to the right side (A). Non-contrast
CT shows a lobulated mass with some foci of fat attenuation
(arrowheads)in the lumen of the esophagus (B). This finding was
misinterpreted as residual food material with suspicion of a stenotic
lesion at the dlistal portion of the esophagus upon his initial visit
to another hospital. A large pedunculated mass with irregular
surface can be seen in the esophageal lumen on barium study

(C).

TRICEELEBL DY, HEEhOoE LTHFETHDH,

HEOHCHLODEEN L T ZEHFEETHSH. 4
RCTlE R A DI 512 & 0, JEFHIECHIRE OB
BETH BN, WEDMHERRIC L Y EFEOMME % & &
ETHIELLDHARETRTHD. —MRICHITRE LR
@A oS AAE L LTI SN 525, 4 BHRE TI3EL
TIHEEREIEH 2 S 00, WBRHRER M RFIITNS
rRAR LN, F 7=, FICEEE FhEE R carcinoid | 272
WEfE # T 292D & 5 (Fig. 3). MhitR MR E R LI
VDS, ARILEE ) KREOBENEL LTEHTESLZ
LAY, KRR TIESS Tl 245K 7% 4% 6 JES O 0 RS
E0AMENCH Y, FOFEEE IER OB B > TW AT
RGBS cd s, BiE) 1 ETIEBERD4
BiyRZE W78 % BT A6, HEBNOREIER 2SR S h
TWaAITR, BREOHZMEEE L TwaAR, EM
DY) UNEEROF R EDSENDS DL )TTEETH S
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(A)

Fig. 2 Early gastric cancer of type lic in a 63-year-old man.

Incremental dynamic CT was performed to rule out lymphadenopathy and liver metastasis. However, the primary site of the cancer, which
endoscopy revealed at the greater curvature of the upper body, could not be evaluated on this CT scan(A). The patient had had another
CT examination 8 months previously (B). The CT image, which is considered from the enhancement of the kidney to be at the delayed
phase, shows ring enhancement in the same portion as the primary cancer(arrow). This enhancement probably represents reactive fibro-
sis around the cancer, not the cancer itself,

(

A) (B)

Fig. 3 Poorly differentiated adenocarcinoma of the stomach in a 45-year-old man.

Dynamic CT shows a round tumor with strong enhancement in the anterior wall of the lower body of the stomach(A). The tumor is mainly
situated in the submucosal layer with partial covering of the mucosal layer (arrows)at the tumor base. From these findings, carcinoid
tumor seemed most likely, although the size was relatively large. The macroscopic image of the specimen shows the round tumor partly
covered by the intact mucosa(B). The final pathological diagnosis was poorly differentiated adenocarcinoma mainly located in the sub-
mucosal layer but having patchy infiltration.

A5, 102 - 3EGREITE A1 BRE & OERIZ R R L. DEZIENELH O L DEITREVENVI Z LI

C)IEEEDWT | EEZHIZBW T FORBRLEOIZCT 5). LizdoT, EHOBEENSCTTIIEZRTE L VWA
TOEETHLY, BilEL ) T {HMHT % 1213dynamic &, THSOBEERSETTARIER L, bivhiuidfE

HH VA D 5 DRIIR £ CORS TR, 2
DIMING I C IR DIRNIG % 155 L C e & < hiis

CTOWHD Y A IV TFHFROF L4 (GEEOFEI LR
B0 —HZIZ60~ 120 DHEH) . FEEEZK TS TE

A, ShETORETIIFTHOBHEIICTLE 2B L <
E3BICHEEhAEERhTWREAEATHE, T RITFLY
) CEEROEALCTRE KB L TEOAMRT, 63
F& B DR RB MR- A2 BRI E A EE A S U (i) kg
ETeRTESNTWA, LaL, ERICIIEETRE L
BEIRCEBEIRIEIT L, FROHAETLTWAERSS
B BB 2 B ASAE T 5 (R (I T Rg D g

10

WIS LT 2 (Fig. 4). BUETldhelical CTZ2 VT 3 %k
TN T — & 2 UET 5 Z L XSTREL DT, FHIC L D IF
ZZEZE L 7=MPRI{$ % VERL L CHRERES M DABEE % 2517
52 EHNTES. 44idvirtual CT endoscopy & MPREI{E D
FEEFIHELT, fI#ECL VWEDOREERE BT, %EI
LD X IEREICEEEL BT A HMICEDEEION
L, IhGoaT 3Tz hEke LT, bhvbiig,
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virtual CT endoscopyiE &, FDHFR7 MVIZHEA L7z
MPR [ {% % [FFFI 24 L T5ER$ % computed sectional probe
(CSP)#:, BLUBIH~RZ PVICEZ L7 3 JAIOMPRE
18 H5FEF 12387~ T & A synchronized reference images (SRI)
Eabb0ERAB LY, TOKRICHEL TIHIOEEIC
D 72w (Fig. 5). b % HV7-T-staging IER2HEIE B X
Z£80% T 5.
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Fig. 4 Staging criteria based on mulli-layered pattern of the
gastric wall.

The gastric wall has been reported to show a two- or three-
layered pattern on dynamic CT, and staging criteria have been
considered to be as in(A). In vivo status the subserosal layer
has rather rich adipose tissue where marginal vessels are run-
ning.

However, the peritoneum itself cannot be recognized on CT under
normal conditions. Therefore, the gastric wall can be considered
to have a four- or five- layered pattern, on the assumption that
the subserosal layer ranges from the outer boundary of the
muscular layer to the level of the marginal vessels, and the peri-
toneal layer is a fat layer of the same thickness from the mar-
ginal vessels. Although the subserosal fat is not usually con-
stant in thickness, new criteria for tumor staging are proposed
on the basis of this concept, as shown in(B).

IX, Ra, RbfFiEDEGE TﬁT%%ﬁ%ﬁmr%cftﬁﬁ
D) ¥ 5HE - BB EIEIRICE - 2O ) o8 -

B & BRI R B0 E %mm%ﬁ+ﬁofTﬁﬁ®
) RO MNEER L TRl 217 ) B8 H 5, /2, S
PRSI I T IR EEE AR 12 i o 72 ) oS, sk
FEMG RIS > TR BB ) YN EETH
5.

Sentinel Lymphadenopathy Sign

BIHES R B OEREFRET 5 Z LI, il
BWNCLELR IO T, BRBOTFELRE LFTZD
(Fig. 6), FEEFHER DRI OREICEELFIRE 52T
(N5 (Fig. 7)Y. ENEFADEAIILLTY ¥ 230D F
M- R SO B EZEZRESLET, e

FRLI14E9H25H

KBHEDCT2H
k% OCTZWLLEWIEETH S L) ICEbITWAS
, TREZHT - HAZWT - Wl (RERE) BT T TE L
%& EIZEHEOCTBWTFAL, 2720 BERD % .

a) TEESHT  FESHHICHE L CI3ETREII BT H70~100
% EMEFIZI WIEFICIESoEHH Y, BEEICEAL T
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Fig. 5 Type-2 advanced gastric cancer in
a 79-year-old woman.

The en-face image of the tumor obtained
using the CSP method (A)is highly consis-
tent with the macropathologic appearance
of type-2 advanced cancer(B). Protuber-
ances at the tumor edge (+) can be clearly
seen on CT endoscopy. SRI(C)was ob-
tained at a level consistent with the cut of
the histopathologic examination (D). The ap-
pearance is very similar in these images, and

of the tumor is shown between arrows in C

3 ———
o By &; the final microscopic invasion was diagnosed
Bhey.  as "muscularis propria”, which was correctly
‘\" . = i [ St = i
> ‘ * diagnosed by CT preoperatively (extension

RZFoZEY LLTF—IBHTVR. ZOIFE D X34
WEDHBERPHILEELOREIZLD LIAHREL,
SLERHEE RO A 720101, P L DRERICE
FRKTKGEMEIE S ZEFUETHS. 204, K
PAREDCTZ Wi« HEEIC L TV 2 EHE LT, KBE&EOH
MEZEAT, EREOBHMEL WA, functional spasm %> KM
JEB Dischemic spasmDFFFE, £ L TRIGAIDMES R &%
- B DB, Lo T, BAEMICIEERS
NSO RIILE & Rk, BEOEHL &2 Eh vkl
TBIRETHDY, FRITPEVvirtual CT endoscopy DAl
bAREL->TLHALEEDNS. FE, helical CTOERIZ
£ 1, virtual CT endoscopy DHMT % M L TR # D 2 7
V==Y T %7 EVIBEDVAONDLY, FDF—4y
MIEIKR) — THOBERERETH V), EEMERHZE T
TAHOBROLETHS.

b) EHIZHT | HAOZBICIE, FRIIE M - &5 5EE
BELGHDLEVIEEIHAL OD, EfE) VI fERR
BTS2 & L TeBoBBIEEIC OV TOHER
ZLv. BEFEM, dynamic CTOFHEZHVE I EIZRS
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and D).

A, BREEE LT, KBOEIBEICHRTHEL, FEOK
B TIRRERESIZ L A LR TELVATHS, T/,
PREIRBOEGH R EOMEL 2 5.

o) Al (GEER) I | T COMETIZIBEFDIIZIZL
A EDukesHHIZ L DIRFFTENTE D, 50~100%:5\ Hik
FTHATHAH, TN 5HMPRENE DG virtual CT en-
doscopyDIGHIZ L D, FORBEUE SN2 PHFEEhDH
THAHN, RIID, BEEEZALE, REIZERL/ZMPR
E{gEB5E, BEERICEETAEE EPEELE
bbb, LHL, BRIk, KBDBEIHE Bt
BHRZI S WD, BBEERZETRBBRE T TIEEE
ZWrASHEET, FhL R E & FERIDSEIEIRICER L
T 252 LHTE5 (Fig. 8). BEMRETIIHETE
DR ZDOONE I LB, ZOBAIIIEEEDH
AL 7 5.

EREDCTE M

AR BV TCTIREE 25 Z LI L ALV
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Fig. 6 Multiple liver nodules in a 74-year-old man.

Multiple liver nodules found at another hospital were treated by per-
cutaneous ethanol injection therapy under a tentative diagnosis of
hepatocellular carcinoma (HCC). However, the nodules became un-
controllable, and the patient was referred to our hospital. On dynamic
CT, the multiple nodules showed moderate peripheral enhancement
with central necrosis and peripheral nodularities (A). These findings
suggested metastatic liver tumors, especially metastasis from adeno-
carcinoma, rather than HCC. Multiple tiny conglomerated lymph nodes
(arrowheads)can be seen in the transverse mesocolon(B). On the
slice 1 cm below, focal mural thickening of the transverse colon is in-
dicated, but differentiation from the physiologic spasm (Cannon's point)
is difficult without lymph ncde abnormalities (C). Liver metastasis from
transverse colon cancer was suspected, and advanced cancer was

confirmed on barium enema.

%L!!'!
__H_B_

Fig. 7 Appendiceal mucinous adenocarcinoma in a 31-year-old
main.

Contrast CT shows a lobulated mass with cystic portions in the
right lower quadrant(A). The T2-weighted MR image shows high
intensity in the cystic portions and intermediate intensity in the
solid portions (B). There was no sign of obstruction of the gas-
trointestinal tract. Contrast enhanced CT of the upper portion shows
lymphadenopathy of low attenuation along the ileocolic vessel
(arrowhead in C). Tiny calcifications are also seen in the lym-
phadenopathy (arrows). These findings suggest mucinous adeno-
carcinoma originating from the ileocecal region, especially the
appendix.
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Fig. 8 Advanced sigmoid colon cancer in a €5-year-old man.
&Y Dynamic CT performed in the supine position did not show cancer in
L the sigmoid colon, but a narrowing of the rectum (arrow)was interpreted
/ by a radiologist as the primary site (A). However, this narrowing was
/ caused by functional spasm of Rossi. Air-inflated CT with rapid in-
travenous contrast injection was performed again in the supine posi-
tion(B). Ring enhancement(arrowhead)can be seen in the sigmoid
. colon, but the appearance of the tumor could be evaluated well. The
portion of the tumor was rescanned in the prone position, and the
appearance of type-2 cancer was partly identified (arrowheads in C).
The CSP msthod clearly shows a shallow type-2 carnicer (D), and the
depth of invasion was diagnosed as mp on SRl vertical to the lesion

(arrow in E). These findings were confirmed pathologically.

B, PREVERRE, BRICEBHRE R 2 - VRIS 2
BE, FOEROERICIICTRPMRIZEH ThH 5. HAH
IHE L TCGoodsallDFER ZH - TEH L LEFITHL, T4b
b, SHELAILM ORiEaicd 2 54121E, PEELIZF o
AMEEFL A & HLLAZ ) 9 JFIANC & B A% (LA 2 BE DAL &
(2& HEHIPETL Y 2 BFOALE), FHELARESICALR
72 E I F ONHEFLIL 6 B TANCALE T 5 X 9 ICHETLAS
Hi2So TETTHI LS. T/, BELZHET B
WEALP4E#AS - ILPZH L OBBRITEE L 220 T, Fh
LrEfE EE#ETADONRL Y FTHDH. MRUTFDOE W

YT A NRRE LA OWR I E (B IS EERE - Sk
EDPEONLEICE Y, FHEOBETICEHTH Y, T254H
&R BEF NGB O @ AT R B2 OS2 IV s
TWwaY, LaL, EBRIZIIMRIDIREGERIZEVWOT, &
FEDOBRNBETIIL > LTWAIZ ENTELVIEASLD
U, helical CTZ HWTEHCT 2k A = & THRAHM % 5 4
EETTIT I EHEETH A, CTTSH w47 BT I138h
frrD A7 63, %45 MPRIEE % W TE Hmh o EHE
T5HIENET L (Fig. 9).
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Fig. 9 Fistula-in-ano in a 24-year-old-woman.

2-weighted coronal MR image with fat suppression technique
clearly shows a fistula in the left ischiorectal fossa(A). Post-contrast
T1-weighted axial MR image with fat-suppression technique shows
small fluid collection and enhancement of the fistula wall, suggesting
active fistula (clinically the fistula also drained pus) (B). MPR image
made from contrast CT one month previously clearly shows the
shape of the fistula and its relationship with the levator ani muscle
(arrowheads), in spite of the low contrast resolution of CT(C).
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