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Differential Diagnosis of Thickening of the Gallbladder:

Angiographic Approach to the Differentiation between
Cancer and Chronic Cholecystitis

Masao Sako, Shuhei Ohtsuki, Hideaki Watanabe, Junro Miura* and
Junichi Haneda™
Department of Radiology and Surgery*, Hyogo Brain and Heart Center at Himeji
Kazuo Sakamoto
Department of Radiology, Takasago City Hospital
Shusaku Yokogawa
Department of Radiology, Ako City Hospital

Research Code No.: 514
Key Words:  Thickening of gallbladder, Gallbladder cancer,
Magnification angiography, Computed tomo-
graphy

Twenty patients in whom computed tomography (CT) and ultrasonography (US) demanstrated
thickening of the gallbladder were also examined by magnification angiography (x2) to differentiate gall-
bladder cancer from chronic cholecystitis. The findings of these examinations were analysed and
compared with the subsequent operative diagnoses: five with gallbladder cancer and fifteen with chronic
cholecystitis.

The findings of US and CT were studied in accordance with the degrees and nature of the
thickening, which resulted in obtaining any significances to differentiate between these two diseases.

Angiographic findings were also studied in accordance with the presence or degrees of dilatation,
tortuosity, irregularity, and increased vascularity of cystic artery. In addition, staining patterns of gall
bladder were analysed, but no differential finding was obtained in this series of investigation.

Apart from these findings, however, there was a noticeable, characteristic finding at late arterjal
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phase of angiograms: ill-defined, flocculent stain was observed corresponding to the areas of cystic
arterial supply (Flocculent Stain Sign). The flocculent stain sign was seen in all cases with gallbladder
cancer, while none of the cases with chronic cholecystitis did show the finding. The flocculent stain was
considered to be the result of contrast accumulation in numerous, minute neovasculatures, which were
basically different from those of chronic inflammatory process.

From this, we considered the “flocculent stain sign’’ will contribute for the differentiation between
cancer and chronic cholecystitis, especially for the detection of early gallbladder cancer. However, more
clinical experiences as well as their substantial evidences will be required to determine the significance

of this new finding.

FLwic

B 5 EBIEHT B A2 ) —= v 7ED, K
DIED 5 EFE» LB EFEWE (US) ® comput-
ed tomography (CT) ~& BBIL, [HD 5 EBEDH
HHBTEE E o kR, BADRERHFSHED S
BEOE @IS I hoodh5, LD SED
IEE GBI D 5 kDXLl b3, BOSETD
AbhbZ Enb, MERECHTHRETRO—
DEENTWAED, ZOEHBWIERLTLbHE
ILERTUISL,

PIBTTRE R 0RO 5 B HBCHER T2
bbb, BoHEREGESHL, TOEH
LR T A LAB V25, £ IT,
Box ik, BEHRBWFER RO Z OBEBE O
NI T E T XL, BRI,

Tiob, O 5ERED USRUCT 8% 5
WTaLedic, ChbEMHL, B2 Gk
Kizk 5 MEERTVER L OB E S
LR, nESEEc, BM2cERRIR
NxbhicoTHRET S,

HRA b UICHE

Wi, US RUCT, Ba50-BWTFhbh—Fo
BRELECREO > EIRE ALK, FiclEE¥y
M7 L 272000 Ch 5, BWEDOHRL, [ED S5
56, @D 5 51560T, WTFhbFEICLD
ZHIPHEE LSO TH S,

- US % Toshiba linear scan SAL 30% fv,, *
& L T subcostal F U intercostal scan % 17 -
7z, ¥72 CT X, SOMATOM 2/2N B TCT 60
A-308 % FH vy, k4 o slice 11 8mm & OF 10mm
Tscan 4T -7 & OT, HEWE L65%Angio-
grafin 100ml © S fE# . X % enhancement %

WfF L,
Wiz, USRUCT v@A»bhlEo 5 BEIEE

@y, BEOBEROMRICL b SEIHELL.,
B, RE Y—TERbLo (), PEITE
—CHERTRE LS DI ), BERES LR

AEAERBD bR b0 (TITED) ©hs,

mEEF L, BEOFH X ) EEBIREY L
Totcth, 25— A2 B IBHFEKE CED,
—MOREMZERE, FIciio 5 a2l s Lic
2 fEI R BRI 21T > 7z,

w7 v 7 7 21X, T6%urografin 30ml % 5Sml/
sec THEABMBL, BB 2 HD, BE0 51
T 1 B 2 4, o b B 1B 1 ko
BlE &L,

tods, IED 5 Bhf DS EBRIEENR 2> S © aber-
rant hepatic artery & L CoE3 2843, L5
MESREF s & E H 7 — 7 v&2 L OBIRIC
BAL, LERLAKD T r 7 5 4 THKEY Y
ﬁ iz,

E¥G oL, BlRMETE, © BEo S Bilko
g, @ LRk, @ EihiefT, @ mEHED
HiE, ® parasitic feeder 0FE L, Fic, © &
WEBIIRHE T, BEo 5 BIROSIECHFIRD 5\ i3t D
FETEH > THR LR BBERTHB LR CERD 2
WIEARE O PERESR (flocculent stain) @
FERTHS,

¥io, BMEHI T, =& LTA-Vshunt BO*
pooling D FEIC >\ THE LIz,

Bk, Bo 5 oY% 4 o0 pattern
COELAH T, B, @ B0 % BED RN
BTH—rcBY U2 /R T ring pattern, @ B
D LDBARE, TNHFEPET 5 irregular  ring
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Table 1 CT and US Patterns of Gallbladder Dis-

eases
Al
Not
identified
Cancer o
4{cases) l g 1 u
ol Chr.cholecystitis
r.cholecystiti .
14(cases) s ! . .
Cancer
1(case) 0 : 0 g
Us —
Chr.cholecystitis 7 5 0 2

14(cases)

pattern, @ [B®D 5 21K W¥H3 % total pattern
R, @ @L@»EAET 5 mixed pattern TH
5,

Blick b zbhic&BERRESHL, KB

& OBEME IO EHETEAT - 1,
T |

1. CT RUBERMEFRR

CTRUCUSKX BHD 5 BEREH % 3 Blic s
L, F4 o pattern & KB & DOBES RDICHE
B3 Table l & RTINL TH 5.

CT ZMfT L71861D 5 b, D 5 fEid 4 BT,
BMRED 5 KBUBITH o Teh, D5 HLEIEE
PEEcERLLOR THicRbh, 1HIED S
BTHY, Fic6PIMBHED S RTH-Te. &
BBEREYRLODIRIFIcR LR, BDS
FE2H, 1SR S K THE, KA50%0EER
ALTc, SO BLEBMEIED 5K TH- T 1HIL,
KM 5B L, BEREGEYE LD
T, X143, debris REEICAFE L, RER L
ErhicdbDTholz, Ei, IBERELLLA
iz A LBDBRIeh ot LHNIED 5T
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Hotc, Thbllshic, BEEOSKTH 501
flcix, B+#E» AIc k% artifact © 7D fB
D 5 A RE & highof, %7 contrast
enhancement %17 - 7o flic 2 R L 7o A%, M
BT enhancement M3 & 5, SEIOBE 5
RENcER LT RRED b hith o7, L,
fE o> 5 BEANIZ abscess Z#IHRE L T\ IzfB 5 4561
Ti3, enhancement IZX b, ZDOHREN L » BIFE
IZ low density area & L CTHiHE &ht-,

—, US M7 L7=1561D 5 %, IBD 553 1
Flc, BHEED 5 BTG TH -7, Bo 5 E
THote 1HIE, REREREXRLE, Bho
BHRED 5 K14BID 5 B T XS TR BERE
AL, SPRTEREREEY R LA, CT OHT
a7z debris - 7o 1%, US &R AL
BT VEELLD, BT CT LREBECH
ANCIIETRG L S hi, o 26, A
gD, BO 5B +FIcHETsZ LT
fedvoie, 72, CT RUOUS o2 T L
13t L, BERRE T3t 3~ % i B & Ll L ic b3,
& OREICHIZE &2 I XD bhizh - 7,

P Eotn<, US BRUCT DG 21T o 7 ht,
BERRJE DL 51X, FEBDOERNIZIL
THEEA LT RIZFD bhith s i,

2. MEEXAR

RED> 555 7, D 5 K15PIC kT 5E¥
Fr R.i% Table 2 2 0* Table 3 iim3 MM TH 5,
BREOFTRD 5 %, B 5 Bk OILEE O FIE I,
2EMRIC L BER 7 4 v A L, BIEHBTOEN
2mm ko oFHEE (+) &L, ZOfFE,
FRAR(IAE D 5 FETR 5 Fld 4 $1(80%), fE#ERED
5 S CI16BIF1IBI (73%) w@RDbht:, X,

Table 2 Angiographic findings of Gallbladder disease

Floc
B . . . Increased AV Parasitic
Dil. I .
ilatation Irregularity Tortuosity Ty culffnt fruh Pooling vessels
stain
Cancer
i
5 (cases) 4 B 4 5 2 2 1 4
Chronic
cholecystitis 11 7 13 11 0 2 1 (|

15 (cases)
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Table 3 Staining Patterns of Gallbladder Diseases

Total Ring-like |Irregular Mixed
? i;, ring g 2
Cancer
5(cases) . : 1 0
Chronic
cholecystitis 6 7 1 1
15(cases)

JERIEEAT X, K45 G 4 B, K C154) 41341
@7 RBDbhl, —HENZECECE ST
5EINTVWHEBRAER, Bo58Tik5 fih
ST H b e, B 5 4T 1564 7 4
7% H b, FioMmEMEIED SETIE5
Bidh 5 Blic, 1BMERED 5 & TIX156F11461(73%)
abhfe, B, [BBEAER OMEHER,
JED 5T b ERICH LI BEB T L,
ST U DERITH-T 28T R Cidleh - i,
LL, B0 5 BHIo&ER 7 1 v 4%, series &
B THMCBZETS L, BREO#EI, Ho
5 BNk 2 FL IR I —FH L THR~TEH 0%\
stain (flocculent stain) 23 b7z, = D stain
3, BEHE TR ECET 2 EES RS R,
ORI BRI D 5 3 U, - +EE

AREFHARFEME H4u4E g

% staining 2B LIZ L%, £ back ground
OFDEERNEREE & fe o, BioBIRIE <, he-
patogram OHB LT - T, TO@EMIT—FEE
5L <, TrL A, flocculent stain (X8 A X H3
B &L TERD 5Tz, D flocculent stain sign
&, B0 5 TR 5 FIEFICBHREICRD b hic by,
BH:RED 5 156X 1 Fl B FRDd Hhd, WHEE
DETHLREXRLE, X, &0 stain DEHZ
ICBEL, @ O angiogram & 2 f%45K @ angio-
gram Z HEMRF LICER, WIFho$BE b stain
DHEMIAETH oTc, LaLl, &SRS
75 stain T, SEABEc L O FICHARESE b, B
ErEbdTAEETH- .

Z ofs, A-V shunt, pooling, U parasitic
feeder & Eiz, #HR# T staining pattern o 5
BETv, MEBICT 2B S 28 L,
ChoDFTRBLERLHEIZbhich-
7z,

FIER 2 BT 5,

REFI 1, 6BRBHETAHFHML IR L L-OER
Lz, US T3, BEREEL R TR D B/ MEst
Hbh, BEZEMHL T (Fig.1la). CT#&T
B, AR 5 BERARRELIEES Y RL TV

la

Fig. 1la,b (a, left) Ultrasonogram of longitudinal scan shows irregular thicken-

ing of gallbladder with several cholecystoliths. (b, right) CT also reveals
irregular thickening of gallbladder (/).

1b
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1

Fig. 1e, d (¢, left) Magnification angiogram (X2) reveals moderate dilatation
of cystic artery () and increased wvascularity with faint, flocculent stain
(flocculent stain sign) along with the peripheral branches (/). (d, right) At
capillary phase, the gallbladder and its adjoining organs are inhomogeneously
stained. Because of this, the flocculent stains become obscured. Operatively the
patient was found to be adenocarcinoma of gallbladder. Neither extension to
the serosa nor metastasis to the lymph nodes was noted.

(Fig. 1b), Wk CREBERES,S L Hh, [E
DS FERF N D MEER L RIT L, 26
AR BIREY OBIRBELGR T, B0 58
HREIREE U, FHEZ I irregularity 234 5 h,
vascularity (X EL T, —F, £l Z
EL, Bo b BRREEOFERI, K& M5
~Tmme OBERTEH L, ®WHBEKORD (foc-
culent stain sign) 2 FUERTIZ 4 Hhtc (Fig. 1c),
FMEHR T, BD 5 HPiEYh OFRE L irregular
ring pattern 2 L T\ 7oA, Z D7 flocculent
stain sign 1%y L A7REEW & 7o - 72 (Fig. 1d), B
EOFTR XY, B 5 ErEELRFM & KT L 1.
FEABRFICRETICL L 580 LBRET
HY, FROFRY v Hi~ORHE - EBIALD
h¥, BEYRL X IEGTH S,

REPI 2. 69 B, HEMMBEYERL L TR
frlic, US T3, B 5 BEORERE & A
FO b (Fig. 2a), CT & TH RBICTEEER
E&hZ s hi-(Fig. 2b). fEAI 1 & REICEIIZTR

BrDHZ EnbMEERLET L. 220K
KBFFEYIRE R O BIRAE S G T 12, REICTHRLL
BB 5 BIIRICHETR LR SR i, Rk
irregularity, tortuosity 23828 b, L L, fE
Bl 1 TH Btk flocculent stain sign (345>
higd o 1=(Fig. 2c), BRI T, LB &<
irregular ring pattern 2 L T\ (Fig. 2d).
MY E, BONLEDSELE LTORRIIA
Lhiehofen, BAEICERTAERNEL, F
Wi Shiz, REEEFICE, BAREYS
BFLIBMED 5 %T, BEFRRBED SR
st

TEGI 3. TORESHE. EFEMHEMMELIERE LK
BEL7, CTHRTI, B0 5 BEDIREERTH S
B, KA IR 8 LT\ 72 (Fig. 3a), B
IEEEHZEBTH B Z &b, [HD 5L E bR
EEEIRT S hi, WEEF T, Bo > #k
(%, _ERSRHEIEBDAR A5 D aberrant hepatic artery
LLTHIELTEY, BEBHTRMOZ L IEE
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Fig. 2a, b (a, left) Ultrasonogram of subcostal scan shows irregular thickening
of gallbladder with a few stones, (b, right) CT demonstrates irregular thicken-
ing of gallbladder. Fig. 2¢, d (c, left) Magnification angiogram (x2) dis-
closes moderately increased vascularity at the periphery of cystic artery (),
without irregularity, and dilatation, “flocculent stain sign” was basent through
the series of the angiograms, (d, right) During capillary to venous phase, the
gallbladder is faintly stained showing irregular daughnut-like appearance. The
patient was operatively diagnosed to be chronic cholecystitis.
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Fig. 3a, b (a, left) CT demonstrates regular and smooth thickening of gall-
bladder. (b, right) Angiography shows dilatation of cystic artery () and
increased vascularity at its peripheral branches with predominant flocculent
stain, which seems like extravasation of contrast medium. Operative diagonsis
was made to be adenocarcinoma, Neither extension to the serosa nor metas-

tasis to the lymph node was noted.
‘i |

Fig. 4a,b (a, left) Contrast enhancement CT demonstrates irregular thickening
of gallbladder with several low density areas within the wall, (b, right)
Angiography shows marked dilatation of cystic artery with tortuous, increased
vascularity at its periphery. No “flocculent stain sign” is noted. At operation,
the gallbladder was found to be chronic cholecystitis with multiple abscess
formation within the wall.

WM& Bt Bo 5 BIkA S5 S 58 tor- sign) A& bt (Fig. 3b), L EofRFRa6EO
tuosity, KM EIC I irregularity & UF vascularity SEENEE R, FMAMT IR, TOFKRE,

DEENRD bh, iz hbMEREIE->T BRI, RETE LT 5E50cERE
B RREERR 7o iR\ R R SR8 (Aocculent stain T, FERUFRY v ~fi~DRH - 5834 bh
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ehote, X, MEEHK THLERBER par-
asitic feeder &+t T Wic - »BE L Eb R
2, WEOXZTEBBEIZRD LAY, BETKRL
XIREBITH S,

fEGl 4. 65 B, EEMTRHELEFE L TF
Lz, CTHRTUL, B 5 BEOREREE -, B
Wiz i RPEcLEE 7 low density area 13E%
dbh, XBHEEOIHEED bR (Fig 4a).
[R5 BEOREIBEGE L b hicicd, MEEE
AT & i, B EIIRE R O BhREE G T3,
B 5 8k o ikiE & KB O tortuosity,
irregularity & O vascularity @ 884 Hi0x & hui-
B3, flocculent stain sign (33D Hh iz h - 7o
(Fig. 4b)., DA EOFT R 613, BEAICHE & 28
FTREFTARAL Ao eh, BEERDSIHEL
feHFEMSTHRE, FORKE, REESFNT
1%, abscess #TE L 78 #ERE D 5 K EMEHTE
L2dh, BEMBIZEDbAEL S,

x =

1. CTRUUSDfFRIZ>WT

CT ik 2D 5 BEFEEBR O 54 5 b, Itai %9
(%, BEREFEEVAR O 5 58 & BERRIE & fE o 118 MR D
SR ETEPHRETH B8, TEREIRESE R
FTHSIED 5 TH DAL EH - LB T
5, X, BBo 5 BEREGHIFEO S BOBETR &
THHREDROLNS2, —HUSICX B2HcBIL
Th, AFEOBRF I Thh#E ThT\539 g
b, TRFNC X B L, TEEIRESOEZE
F#gchHH L L, FLRNEVIREOCEIRER
TETLHHETLEO SBEMAID S Z L #E
LTWw3,

SEOR A DB BTH, @HERO 5 %14
Bl 761 (50%) HABERESREYRL, BOXR
BRILTLLIBO S BoOREFTR Tl
fo. ¥io, BH—TERIEEXRLL 1FDMED 5
BTHoto by, CTRUSTABLASIE
D5 BERE GO, TR, MEBOEINTKL,
BT L BB RFTR TRV LE2 LR S,

Zhiz, ED 5 KOETHRET, BEORESH
FEARLT LD 5 B —HicE U EBE D
HHEZECRATHEELLNS,

HAEFBOHG S EHE $448E =18

B4 0ER D, B 5 KoBE, BE~
DRIEDF BN KIBENEO > LHHF L, *
DR, EBROETIABERELTH LS
L%, F7:- debris MBEICATE L, FEEICZH
HEEHRHD, Thbh, CT R US I L 5 BEpE
BoEFZK Y —BEHECLTV530 - Hbh
%,

2. MEBEFARICO>WT

MESFICEL I, H<{ bR HEEY
BAGH T hBRE S hTEL720, ALBIREC
&, HBo 5 BiROINE, MR LF A M O H
B, EHiefTehkFEchs, Fic Chudacek
FEVIE+ GBS 5 IFEIRORE D 5 ~
O parasitic feeder DFEXEBTR & L, %
TR T, BB 5 DR IR YR % AT
RETrHELALNBY,

T TEHEH A« FEROBECLOIDEEA
OFf R oEBFd % T ok, LiL, WwTFhoht
RyEBHED S T Hbh, MEBYEI T
A RIFED R 5T,

ESIEBAEGR, Bo 5 BOKEFTR T
DHENS 0, FHIC R R IT - 7o, 18R
D5 RISGIF TH 47%) RFEBCH LR,
g SR SR OBRLEZ OIS
2, EFEND, FEMCRT B RERE S &g
sz t3cEimnot,

RO D 5Bt 5EE Ro a8, #
TGOS DRE L, L wEo 5 BERE &L 0By
HEOD ETHNMET oG RA LRI, BlS,
YIERETEE e R R O R 5 kT B A S
FRIET 2RERRAEARBRT, oz &
bd, HxIERELXETAED 5 O IMEEY
BEHELIRSLBANLLOWEIT -1,

T ORER, BVEIRAEClRO 5 BiRSTEL R I
H b B PEREL(E (Aocculent stain sign) 1,
MEBOEINCEHLDCHERATMRTH L 2 & H
LR N o _

TAVGEIE B Y o B e B A A R IR
L, BVWBRET, <hb8MImERNOEEHIN
BEfko stain & LT, film B Ehicbo &
BEhs, Zoz L, BicH« 2 phantom & 1{E
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BL, EREToZEnbLEEIN 52, A
b, AR T u DR Y =F vV F o — THICEY
Flaiwml, ZON~0FX*ERTHERYLCHEE,
BxDF=a—73HELTHEINATY, 927
D3 EIL - oG 0 L BRI @ stain & L
T & hic, $BO#KE T, flocculent stain
sign 23ED S ORI H b, BHEED 5 ST
bhighotcZ &id, SHFOLED 5 BT~
HAITBERBERE A DA, BEED 5 KT
R1GIbRDLREh ol ERIEHLTED,
¥, O stain DA, KR VX2 #H-E
B b, BEOFEE A 51004 LT OB i
MEF D EFFNCERRT 5 LT BH< T,
BB 5 FEDRE I 5 5BEIA O Bl 7o B A 1 4 1%
HELXbbDEELZLNRS,

BEE 4D, BERERZLNIBHEED 5 %6
FloBIHIRD 5 =3t L Lipiodol 1A L, ol
ERECHLENZT-BRETY, WIFhbil
EOMIBRELTRY, MHELHFANEGS
HICHEHET 5 stain BREED B e s - 7o (Fig. 5).
SO EnDY, BoSEIMBHEO 5 411
RoMEFEELETHZ A, film bioxm X
hiebDobBERD,

Z Dflocculent stain signid, 4 BP9 4 H
HhHB LN, BMETA M E G o EMF Ik

| -..-
> g

Fig. 5 Macroangiogram of the resected specimen
demonstrates fine, numerous vessels, forming
uniform, regular networps with each other with-
out appearance of stain, The patient was
diagnosed to be chronic cholecystitis at opera-
tion.
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F3 57, BRI SEMERC TR

LHIRRIC e s & E 2 BB, RxOEBRTIE,
Bhici~iem<, EMEH B 5 BB o
ELARFCERLIIUD B0, bz - TIER
Ligode, #-C, BIRME, - lreroiico
angiogram 7' Z @ stain DFHEF i H LB L T\
el

DEoinl, SEREFTROSN LT -8
2H, USBHAH WL CT ©, [HO 5 BIEENL b h
G, RERCMESYE LT, BIREEY
DEBREFMCTET 2 2 L8, BB e
DOIBOFERCOUDBEHDEZEL LIS,

#w B

D USHBICT T, B 5 BE0RE &S
E LD 555 61, 1BHRED 5 K156ico\u s,
Fio 2 fEKic k 5 MEER LTV, BRE&O
B2 5 R 21T - 7z,

2) USERUCT TtHRBAED 5 BEEE#HO
HERD Zh B3, BIED 5 Js LR 5 % &
THZELIEETH -,

3 MEEY L, EMEHEROE-BIRIET,
BED 5 BRFRIC A B BT WBROS b (floc-
culent stain sign) (¥, JE® 5 FEL&Fie i b iz h,
BPMEIED 5 KTIEL ZbhY, MEBDOETIC
FREFREZ 2 AR,

4 BKBERCOMRALXEET sORFHT
H iz,

5 US, CT ClED 5 BEDIREG LR bhi

&, B0 S BOFEEY SR H\ T, B
MEEFERTTH &5, YBRTHEED 5 &
DERICOENB EE L LR,

X |
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