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Usefulness of Computed Tomography (CT) in the Diagnosis of
Portosystemic collaterals in Liver Cirrhosis

Yoshihiko Tsukune
Department of Radiology, University Hospital Mizonokuchi, Teikyo University School of Medicine

Research Code No.: 508.1
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This study assesses the usefulness of computed tomography (CT) in the diagnosis of portosystemic
collaterals in liver cirrhosis.

Seventy-eight patients with liver cirrhosis underwent both CT and angiography.

Comparison was made between CT and angiography on eleven types of collaterals, and many of
them were demonstrated on CT scans better than angio. Especially, esophageal varices, paraesophageal
varices, umbilical pathway and caput medusa were diagnostic on CT scans.

Gastrorenal collaterals, splenorenal collaterals, retroperitoneal pathway are also well demonstrated.
Dilatation. of azygos systems and small veins in the liver surface are only observed on CT scans.
However, coronary varices and short gastric varices are well diagnostic in angiography. But considering
all types of collaterals, it was stressed that angiography can be eliminated by CT in evaluation of

collaterals in liver cirrhosis.
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—7, FEEBEZEN LT CTRELKT IR
HERIE VA, ZTo AR EFEE6ORE
EOWTORFRICE EF > TV H0nBkEEL
n5,

FFEZEo CTRR & LTid, FEROMMN, A
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FEROKN, XX OFSfE Table 1O L
{THa.

B &

CT i L7-#%E X, Varian #o V-360 T,
scan time (33.6%, pixel Dk & 2iX1.5mmX1.5
mm, AFA AEXT7.5mm TH5,

BRESMFEAE LT, MERTHL v EEET
vy, 1.0cm A5 2em MIFRIZ T scan L7z,

T8I BT, Kk = — FEERIOBIIRREA
X % contrast enhancement #MifT L1z, F 778
HlsR25%1i3, Dynamic CT scan % 77c\>, FEl
TR OEER T - 7. Dynamic CT scan i,
K = — FEHI30—40m] & E & IRAIC SOE T
AL, HEA# 8 b HEfE 8 [B scan L, EAHEK
B ECHMBLI,

CT TR & B Lic i3, [ERESHIR, - BBRIEED
IRiEE O FIRAERT R ©, MAEREHER Lok
a — FiEEH OHE340~60cc TH 5. FIlREREE
A LS 5%, IERRAVPGER 7 V) 20
mmg~30mmg) Z{HEH L7,

CT T X 3 Qg mfTEE D #ifd s X CME R
REoHhBd, fRESRE GREBIE BE

Table 1 Age and sex distributions

Age

Sex Total
30-39  ho-49  50-59  60-69
Male 2 16 22 10 50
Female 3 3 13 9 28
Total 5 19 35 19 78

AARERMSBF LML BUE H15

Table 2 CT Findings in Liver Cirrhosis (78 cases)
I. Liver

(1) Changes on liver surface

No. of cases

Lobulated 19 (24.4%)
Irregular 55 (70.5%)
Normal b 5.1%)

(2) The size of the lef't lobe

No. of cases
Enlarged 55 (70.5%)
Normal 23 (29.5%)

(3) The size of the caudate lobe

No. of cases
53 (67.9%)

P - e fam aEy
wormal ) \NJelny

Enlarged

II. The size of the spleen

No. of cases

Enlarged 72 (92.3%)
Normal 6 L 7.7%)
IOI. Ascites
No. of cases
Present 30 (38.5%)
Absent 48 (61.5%)

KR, A8 BIE BEEIREIERE, MREEH
PROUEIRE, MAEEAEIRE, WFaiREISEEE, &
moflFEk, BEEREROLE, FBIkOLED1]
IHHIC 2Tl -7 (Table 3).

¥ CT o X AFoffeZE(l, FEiE, Ky
OFf Bz onwT h i L (Table 2).

% =R

I. FoFkBE{t

(D Brskm

FFEZE T, AEOEMR X UREETHR L LT
fEvs, FFEmEESERS X OMYARELRT, &
& ZEEREIL19F1(24.4%), MIMAEELS56]
(70.5%) L 'R T, £hs LTFEREOREILT
P T74E) (94.9%) &, & A EDFICREFTR
w7 L7z (Table 2),

2) %, RRE

HEOEMHE 5> £IE, BIREOMRMPEIK T,
JFFEZEC X 5FOBRBELOKEBIFTRTH S
», EEOEKRT8FIHE5H(70.5%), BRIED
[EA78IR5361 (67.9%) &, ThZhEERi
Zbhiz (Table 2),
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Table 3 Visualization of the collateral veins (78 cases)

__HCT Angio

(1) Esophageal varices 66cases(B85.9%) Y4ocases(51.3%)
(2) Paraesophageal varices 21 (26.9%) 12 (15.4%)
(3) Coronary varices 41 (52.6%) T2 (92.3%)
(4) Short gastric varices 10 (12.8%) 135 (44.8%)
(5) Gastro-renal collateral 1 (1.3%) 1 ( 1.3%)
(6) Spleno-renal collateral 3 ( 3.8%) 3 ( 3.8%)
(7) Spleno-retroperitoneal collateral 17 (21.8%) 14 (17.9%)
(8) Umbilical vein b2 (53.8%) 12 (15.4%)
(9) Collaterals of liver surface 28 (35.9%) 0
(10) Caput medusa [ ( 7.7%) 1 { 1.3%)
(11) Dilatation of azygos system 25 (32.1%)

1. 8

FEZORTRD 1 SIcBEN D 558, AP
TR 78FIR 7241 (92.3%) =% Bt (Table
2).

III. BE7K

BADOHBIL, FREEFEEOFTRO 12L&
LT, FEZEDOFEEXELET S L vbh T 52,
78BIH30%1 (38.5%) &aizh ERIZED LI
(Table 2).

IV. RIEm7RE

(D ‘E#HIRE (Fig. 1

REBIRE I, CT Tix89%i66fl (85.9%),
MEER TI4061 (51.3%) s & hic (Table
2). ¥, REEKTRI8HIF636] (80.8%) i©
BREBIREORT R Y R®d7-(Table 3).CT TS
HIRE 2 D666, mMEEE LR DbLII
D396 (59%) THbH, EH 276 (41%) X CT
TRDICIb b b, MFEF TR
Iehoic, Mg, MEEY TREBIEYLRD,
CT CRIEBTER»>EAIX1IFAORTH T
(Table 4),

2) BaEHIRE (Fig. 2)

BREBIREE, CT Ti786+2141 (26.9%)
I, mEEY 1260 (15.4%) it S hic
(Table 3). CT THREEIRE % HiH L 72141
T, MEEETLRDbhD12H (57.1%)
THDH, BED IFI(42.9%) T, CTTHRDHLA
b bbb b3, NEEF CRHHTETH S
By, BHAHWILEE T EERIRE L X
TEY, BRAEBIRE - XM TEhot, W

Table 4 Comparison between CT & angio. in
dernonstration of esophageal varices

cT Angio Tetal
Positive Negative
Positive 39 cases 27 cases 66 cases
Negative 1 11 12
Total 40 cases 38 cases 78 cases

Table 5 Comparison between CT & angio. in
demonstration of paraesophageal varices

CT Angio Total
Positive Negative
Positive 12 cases 9 cases 21 cases
Negative 0 57 57
Total 12 cases 66 cases 78 cases

Wl S TR S h oA EBIRE I, CT T
Beflichit LB (Table 5), L Ekofn<, £
FEHIRB L T, CT & E e L,
FEHBES X OB HIREA & o T,

(3) B EIRE

BB, CT Cix786ih4161(52.6%),
B TRT260 (92.3%) 1 X iz (Table
3. ME B © B R GIRE L & hie726 T,
CT THHiH LB DiX406 (55.6%) TH b,
h 326 (44.4%) 1%, MEEHFCHHEIhAKD
b b$ CT TRHETE fah oz, 12 CT
TEERBIRELRS, NEEFCRETE R
Mo ICEERIE 1 BID 2T H -7z (Table 6). B
REIRABORMEEEXCT KL, NEEEDHM
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TR TWe,

(4) 158 #irE

Mg ke, CT Tk 78#l4 1041 (12.8%),
M 13356 (44.8%) hith T hic (Table
3). MEEHE CHl 2 hic35fid, CT TiRdbh
Teb DX THl (20%) LIEL, ED28H (80%)
REFEETHE Ehited bbb, CTT
BRETE otz ULhL, CT THHZhRT
Fl, MEEECERETEd - 7(Table 7),

¢, Arterial portogram shows coronary and short-
gastric varices (A). However, esophageal varices
cannot be well evaluate.

Fig. 1 Esophageal varices, dilatated azygos and
hemiazygos vein

Table 6 Comparison between CT & angio. in
demonstration of coronary varices

CcT Angio Total
Positive Negative
a, Contrast enhanced CT shows esophageal var- Positive holcases A came §ilcaces
ices (&) and dilatated azygos and hemiazygos Negative 32 5 37
vein (7).
Total 72 cases 6 cases 78 cases
Table 7 Comparison between CT & angio. in
demonstration of shortgastric varices
CcT Angio Total
Positive Negative
Positive 7 cases 3 cases 10 cases
Negative 28 4o 68
Total 35 cases 43 cases 78 cases
Table 8 Comparison between CT & angio. in
demonstration of umbilical vein
CcT Angio Total
Positive Negative
Positive 12 cases 30 cases 42 cases
r Negative 0 36 36
b. Esophagogram shows evidence of esophageal _—
Total 12 cases 66 cases 78 cases

varices.
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HEERECBI L T, CT S ki
L, ZOHHEEREDN -7,

(5) BEHIRMEIR

B EEIRMEIR 2, CT 78614 141 (1.3%)
Ahbh, MESETLHESHTH-7 (Table
3.

(6) MEEFERIRMIEIRS (Fig. 3)

R BIRAIEIRR X, CT <7860+ 34l (3.8%)
Chbh, MEEHEETLHLLCHE X

a. Contrast enhanced CT shows esophageal var-
ices (T) and paraesophageal varix (A).

b. Esophagogram shows evidence of esophageal
varices and mediastinal mass shadow (A) just
right lateral side of vertebral body.
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I’ g by

iimllll

c. Arterial portogram shows evidence of par-
aesophageal varix (A).
Fig. 2 Esophageal and paraesophageal varices

(Table 3).

(7 18 - BIRERIEI (Fig. 4)

BB IEEREIRS v, CT C78#IR1761(21.8%)
TAhbh, MEEY TG (17.9%) ik s
hiz, CT cHiE 21761 3 41 (17.6%) i1
FEE¥CRRETE I -1, Foikittkite
EALERRBETH -7 (Table 3),

(&) FiiRfEE (Fig. 5)

Bk, CT Tix7861h4241 (53.8%) 1=k H
Sh, MEEECRI261(15.4%)TH - 7= (Table
3). CT THil S hicd2fih, MEEF CHE S
o3 126 (28.6%) ©, BEH304 (71.4%) 1=
MAEEH TCIIRE TR i e, Wiz, MEEe
THMt Shc2fliz2fl, CTT HEH IR
(Table 8),

(9 FrEEO MBI

FFREO/NEIROILRS I, FOoEMR, EHHo
TER Ly, CT T, ThRERELPTL, 78
BI2861 (35.9%) it Xhich, mMEEET
B DOREZEL TE b -7 (Table 3),

(10) RREED#iREE (Fig. 5)

BBE D BARILER X, » AV ETREINSD D,
CT Tix78%I%F 6 Bl (7.7%) B HvicRd b h
fo. MEEFTIE, 205 BEWR 1 HID L H
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H&hio (Table 3).

(11) #F#EIRFROME (Fig. D

CT T, E¥E &k FaBikbRETSC
ENTEDN, % OIRRBRILTIGIH2561(32.1%)
RS b, MESEY cHEBRIRIEY SR
ot (Table 3),

z =

BFo S#ERZE 35 CT oF Aot
13, OEERIME ST IHEL IR T 51919,
—HREEFERC O LTORER, BRI, ~
£y mr< b=y RO L ONWTDL, £DOF
MR MES b Eh T waiTE v, X
1B, FFEZER L ieonwTo CT i Ro#E

a. Early dynamic CT shows mass lesion (A) in
the splenic hilum.

b. Late dynamic CT shows well enhanced mass
(&) in the splenic hilum. And IVC (1) is also well
demonstrated. Their findings suggested spleno-
renal collaterals.

H AR ES B e e

sk H1%5

¢, Arterial portogram shows well opacified
splenic vein (A&), renal vein (&) and IVC ().
They suggested spleno-renal collaterals.

Fig. 3 Spleno-renal collaterals

LENTRLRAICAE I, BElb Harbin? &
i, FEELRREBRR ORI D, XEE B
&R E o ERE & BRIECIRK OGN,
FEE BT AFOMBEILEREL TS, L
L ZhboFT RoBERIAE BB L TidRki
AL ERTWERVORBIRTH B,
FEZEiIcsi s CTREDE LTk, —i8
oML, HichFESENR, £k BRED
R, FREOTREE S X ORE, &K
EnbFbhn, XPIEREITERER X 2 AEmT
BLHEHIND Z L%\, SEEEDL, o
BE LI D W T ORI #T - Toh, SEXHREL
e FEENEEYPRARCET I TV 51
c, ETLIHEZDOANE L, FREOTES
1194.9% L EEERICA LRI, ThbFoEEL
BARSEVRERLTWS, EEOREHIEE
67.9% iz b, FIOME L BT 5 L, EEO
REgEIECZOVTIRBERRE, BREDOMRME
BRI D WTIEMR D ERTH - 7.

BRI o\ TiE, PINREETTHERE O Fl23 4 7%,
02.3% L BRTHHDIURE VLD,

fEAk, RN REEFEREE 2R TR
RELT, FHRHUEILOGE 2 THKORFTRO—
STHBHH, SEOKRETIIB.SXTH 1,
FEZOMEIMTHRZENICOWTIE, ERARE
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a. Contrast enhanced CT shows dilatated veins
(&) behind spleen.

b. Arterial portogram shows dilatated retroper-
itoneal veins (A).

Fig. 4 Retroperitoneal collaterals

BY, MEEF STV fFlbhTEi, M
MREESHEL LT, FITF—FA1DE
AR EIRE, RESIREOREMY BNE LT,
A, EEENFIREY (PTP)® pifTibhd
BENEt-oTE L, L, PTP A&, 4l
sl TERZ M L Oz DBEMRE & LT3, JEH
CRENEBRETHDLZEBES> T TR,
EE, LBy, BEFEC X 5 AEInTE
DZENZ O TOHE2HR L Hh 58, fIEIMm
THREFLITE T CRE S Tt

CT X 5RBIMTHZH Ic o\ Ti, BEE
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T, B, Clark'™, KF® btk - THES R
TR D A, HBy, HE e flEInTE o 2050
2 E b, QIEIMTTE S kOB F S T ikt <,
MEEY L LHBL, BEROARECO T
AL i,

CT X 2 MIBIMfTRE O RIE R, MEEY LR
th, EErE X HFHETH 5 A, BTFLAES
TRV, LaL, fEnFEORECoOWTo
ﬁﬁ%ﬁotﬂﬁmm%ﬁb,%hﬁéﬁ%ﬁ%
LT, SHRZALDOBEFHTEBBEGRY S S
DUDBIETEZ LI b, FEANBERT S

a. Contrast enhanced CT shows umbilical vein
(T) and dilatated veins in the abdominal wall
().

b, Another scan shows umbilical and paraum-
bilical veins (7). Caput medusa () is also noted.
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c. Arterial portogram shows umbilical vein (1)
and dilatated veins in the abdominal wall (&),

Fig. 5 Umbilical collaterals, caput medusa

%, e rhiZE#ETIRw, 2 BIE, con-
trast enhancement IT X b fi D & DEFI L T
¥, ¥7: dynamic study 475 & i X b BIREIC
BETE 5,

(D &E#EikE (Fig. D

Table 2 i<, CT iz X 2 REHIREOHH
i, »PRVEBRTHYVAELEVLBERABELE
%2 bhn, ¥i1-Table 3L, MEEFIHE
L, zofHEET<hTts ) ERMERH» 62
Mi+az b TES, L LREEELHELT
rOfEITERES, FTRAESERE TR, %
DEFAL ORI Y, BIREOBEL FET
HLENTELS, BEETHBEETHLIFIED
FTdhiny, CT I A REHIRELE C, L
DB, AEEEOEEESHSICLBET —F
777 b RBIRBERRTAZENHELDT, @t
Bl s TRHMLOEENLETHS, LrLE
HEEM T 3 X Ul EMi R o BB O BFIco W
ToERTR, CT RAEEM LT, L YEE
BicFT RAE b h, BEELRDIR,

@) BRERRE (Fig. 2)
BREHIEOZEN, BRI EETH S,
gD, BREBIED D HHEL, REBIK
BRAOERELD L b DT, SBREHIE
DEEOLKIIEEBIRE O FHBELCEEDT

HABESHHGESHEE S4E B15

WEHTETH OB, ¥ AR,
Ko = v 7 ARER CHEREE" L LTHKR
XhazEpabhT WAL, CTix Table 3,
Table 5 273340 < 85 Foil MR O FEE 2 W I
WAL, MESFeX 5 2nchEEL, 3¢
hTwa, 0Bl E LT, EEHEI RIRED
fERE Lo BERRYIARCHETSR/THY,
MAEER CRILE LcBIRIEET 55, REH
W R EEIRE D RICHET E R &b
LiELiED %, sy cr, BRESIkE
DHEFEIC DT OHERTERGT EHE,

(3 BiEREiRE

&k g o 2873, Table 3, Table 6 ic
RTZEL, CT RMESEH KL, Hbriek
LB, FOEHELTE, BERERELIEON
fletrB L, HBERE O AR, B
BIERVHELRER LBXATONRS, %ﬁ
DOEXE, HoL bARoBEICLYE(LT
bLh, ThbbHEOT L Tn5b,

OON A R

Table 3, Table 7 a740<, 528 #IRRE X,
CT ctlmEEF LB L T, BHrcxoft
REIMELY, FoEMIZ, EEREIEOSHE L&
ERIETH 5,

(5) B'ERIRMEER

EEBIRNEIR T, BREBIRAUERE S EHR—
TEIEIR & #E 2 bR T WA, UFFEZEICL
MBI & UC DB, MEIR, FIIR7 & O i
fEIC X A4tk L td 7 <, Table 3410
1flicmbhicniTthsd, AT, LIHE
(L& T B EMICHE S h I BIREC X 5l
NE SR, CT kX UMmE &8 8 BikER
O ER, TFTABIREEVLHE L ZALRIC,
(6) BBHEIRMEIRK (Fig. 3)

idotn<, BEHIRAIERL ER—TH5
#%, Table 3 RTH1< 3 i b e, FHIZH
RLUBIRES, 36Ed CT BXUMEEHT
BE & 2o X hute, #ic CT it k13 % Dynamic
study iIc X b, BEFT L 7R ERIR D& 8 e iR 5 X
OVEFERIR, FOAER ORI oS AME b sl
Y1)l B r ey o
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(1 B - BIEEMAEIR (Fig. 4)

[ - BIEIE AR v Table 3 R”3+M< CT &
IUMEEETLSIBERRECHE L, m
TEETE, MoNEINTEKEERD L, B
WE, BEALDL I LER S0, IR
ROIMBEHI LT UL, TRLEE OISR
7o, CT %, BROAFLEYL OB 0B i o\ T
i, MEEFCHBE LA TCH -1,

(8) FrA#IRMIEIR (Fig. 5)

IR FFAPIRER: 5 S@ile b, Sk
BCHAEAER L, £ b TFHCADS, f-
T, B8RO TR, ¥dFsgtoER
LHFIRETHEEE 2 TLL, FOFERFEE
CEBPIRETNEEOEERFEN 1D Lis s,
Table 3, Table 8 iw7="3m<, CT iz X 5 lE#EIR
PIEIBE ORI, MESHCHBL, BoeT
ChTws, ZoEBELT, FoFEfMicr b,
F#IROERBA L b BRCHE Ihs s &, ¥
X DEMB—FETHBZERENBIT LR, F
Wi CEIRE DIEBCEXDZ L ThHB, —FH,
MEEFICE O TIBIRA D SBER b
L&, BFA, FAOFIREERY &\, FEk: R
DB LDEETHS, LirLEERWE G
FliREETTACLERDB0T, LTEMCT &
contrast enhancement & % Bz L, 7o hoiije
LIcAF 421X Y, FEikoERYHERT 50
BE2ib 5B,

(9) Fr&RmE O BIRILE

Table 2 w=340<, FrEm, FicFFanmEm o /e
ROIEEE, CT 23fTiebh s X 5 et - T, @1
THEZOMEIMNGER L LTREIAS L 510
iote, FFOFEMIC b FFERE & EEE & ORI R
h, PP - THabh 38R, X b BRI
RB5%EELLND, NBEEYTIE, bBHAC
DB DO/NEIRIZREH T E 7oy,

(10) BEERIROILE, » Xv5H (Fig. 5)

A XY BULBEBIR 2> & & e B JEBEA~ DO QISR D
FEDORBITLOLNBMATHS, 6T, A X¥
BEARLALPITE, KFHIRAEIRLERCES
BaEhE\, CT it 5 HEEBIRI, £hiini
DM CTHIEBIBEBzROND, FOEHIT,
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Wk LIc IRV TR oicd b, REL 2T+
WiTH D, MEEF TR, FEIR-CHERE
B S IhTOTHLERLHLENE S 1o
BB R OIBIE A LT LB EMSH <, Bkt
ZEHDTL Tou,

(11) #F#IRFROHE (Fig. 1)

FINREETTERE W 310 2 280K, L4 8IR DIk
%, BIEEAIEIRE, BRERER EEBIR X
OB RERIR 7 & DA IR B i35 2 Lz x
hElgEZ Zhs, LirLINEEHT, FEIRS
DEEIRD L LIRIE LA, CT TidMEs
BB A BRIk, EABRLBHEHRAL, Fok
SERNTHIENTES, Ll IOBSHEE
BER, Vv osffive & & DERIDNIE L 7 B A%, B
# CT & contrast enhancement & D H#F, 35X
VEBRLIATA ATOFRREELRERERS T
HA,

LUE, Bl Lictn <, CT st 5 BIEm & o
2ZWE, mEER L ILEL, BRABOMNEIELA
RE ORI <ChTws,

FEZED CT 3, EEREOCEFRES oG &
WEO LRI G, RBPIREITEE O LN, *
hic X 2 QBN TROFEDHICEDCH Y, M
FEHCHE LT, LR Eh, *
DEFEE L L TORENIAE , #RkfTFhebh
TELMEEH bV BELI D LELhS,. ¥
7o, FOEBENTHT T & EATRD O TEIR LM O K IR
DB E T OB E BT BB OWT b,
CTRXvEHTHS,

¥F &

FEE T s RENTERIc>%, CT & MmE
B L P HEHRE LU T o E 2B,

(D REBREOZEREC ST, CT 1A
EEY L BERRTH - 122, MEEBCHEL
TEhTwR,

(2) BFREBIREOLWIIZO\C1, CT il
FEHICHE LT ChT v, Biclhiiian
HWTBRE L LT, SRERIRE & ERRES & o
EAlck T, CT 3FEBwERTHS,

Q) BER#IRE, &8 #kEcovciE, CT
RIMEERCIB L, *ofiHEEE-,
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(@) WEIRpIEIRE, IREERRIRILGE, » Xy ERR
FoRitcownTi, CT B LMclESERZI
HE L3 <hTwie,

(5) HEEO/NEIROILTE, #ElR, LAk
ORI 2WTIE CT O A THUE T X 7z,

(6) B HIRMEIE, BFEIiRMUERE, RBER
QEI% oz c, CT LEERE, RIERED
BHEETH o7 UL L CT 2B A2 T L,
F oM EHEROTEEIC b fiLo,

Llkotn<, CT RFFEZ i % AEmTE
T\ T, MESHCEBEL, T#<hTv
o, WCTHAmEEF Ly, FBENTHEZ L
EEZDbRD E, ERTIbhTERMRMRTT
Kot o MEEF Y, CT TRAfTR %, Ml
EERUEOFHRIELRD Z Edbh s,

FEZ w5 CT oFRER, EckFEatf
DAEFWORBENEDFLTH 7D, £ OMMAE
MmiT%OLE % X CFFOHREEL, BExE R
Bk b, CT BTk X OiFKokiE, L7
BOHEIREWCR ZLEDTERVRELRRVE
5,

WA IciEs, MM WcE]= ) 7y FERK
FHSHRIREHEEH EE RS L U, HEHEDT
feWicBEEEBCELATENOBEEL T,

NEERT — 2 o Ao ¥ @BV, B=07
vFERAFEE 1 ARERE (BE ) EIEE) LU
HoPBEEE (EF ) AR BEE) R EHLET.

TR RATRAE, 1980452390 H AEZIHRFESR
£\ TG L,

X [
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