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Recent Updates
in the Imaging Diagnosis
of Cholangiocarcinoma
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Cholangiocarcinoma is a disease entity with a wide spectrum of imaging, histological, and clini-
cal features as well as treatment options. At present, imaging studies are essential for the de-
tection, characterization, staging, and resectability assessment of cholangiocarcinoma. This re-
view article describes the imaging features of intrahepatic and perihilar cholangiocarcinoma
and the considerations for interpretation of these features. In addition, we introduce the latest
concepts regarding the classification system, carcinogenesis process, premalignant lesions,
and treatment approaches for cholangiocarcinoma.
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Fig. 1. Images from a 48-year-old woman with intrahepatic mass-forming type cholangiocarcinoma.

A-C. Axial CT images show a solid mass in segment 4 of the liver. The mass demonstrates peripheral enhancement (arrowheads) in the arterial
phase (A) and progressive centripetal enhancement in the portal-venous phase (B) and delayed phase (C). Note the dilated intrahepatic ducts
peripheral to the mass.

396 jksronline.org



[H?5|-OOE1MO

Coo—

&3|X] 2019;80(3):394-411

EH15‘|_|-O<=)|)\O|-Q|T5;I|'E|X|

Fig. 2. Images from a 60-year-old man with intrahepatic mass-forming type cholangiocarcinoma and un-
derlying chronic hepatitis B. This patient had previously undergone hepatic resection for hepatocellular
carcinoma.

A-D. On gadoxetic acid-enhanced MRI, a 1-cm nodular lesion (arrows) is seen adjacent to the margin of he-
patic resection. The mass shows nodular hyper-enhancement (not-rim) in the arterial phase (A) and lacks
washout in the portal venous phase (B). During the transitional phase (C) and hepatobiliary phase (D), the
nodule shows hypointensity relative to the liver parenchyma. Surgical resection and histology confirmed
the diagnosis of cholangiocarcinoma.
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Fig. 3. Images from a 54-year-old man with intrahepatic, intraductal-growing type cholangiocarcinoma.

A. On the portal venous phase image using contrast-enhanced T1-weighted MRI, an intraductal tumor (ar-
row) is seen in B3. The affected segment of the bile duct and upstream duct are dilated. Another small intra-
ductal tumor (arrowhead), or skip lesion, is also identified.

B. Three-dimensional MR cholangiopancreatography shows segmental filing defects (arrows) in the intrahe-
patic duct.

C. A contrast-enhanced CT image shows the intraductal tumor (arrow) with a mild degree of enhancement.
D. CT cholangiography using minimum intensity projection and curved multiplanar reconstruction demon-
strates the intraductal tumor (arrow) and relationship of the affected bile duct segment with upstream and
downstream bile ducts.
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Fig. 4. Images from a 57-year-old man with periductal infiltrating type perihilar cholangiocarcinoma. This patient underwent an extended
right hemihepatectomy with curative intent. However, there was microscopic tumor involvement in the proximal margin of resection (left he-
patic duct).

A. Three-dimensional MR cholangiopancreatography shows dilatation of bilateral intrahepatic ducts and separation of the right anterior and
posterior ducts (arrowheads) while the left second confluence is preserved, suggesting Bismuth-Corlette classification type IlIA.

B. The axial portal venous phase image with contrast-enhanced T1-weighted MRI shows thickening of the hilar bile ducts with enhance-
ment. Separation of right anterior and posterior ducts is seen (arrowheads).

C. On the diffusion-weighted image obtained with a b value of 800 sec/mm?, the perihilar cholangiocarcinoma shows restricted diffusion. The
area of restricted diffusion along the bile duct is almost identical to that of the enhanced wall thickening found on contrast-enhanced T1-weight-
ed MRI (arrowheads).

Fig. 5. Images from a 61-year-old woman with perihilar cholangiocarcinoma of mixed mass-forming and
periductal infiltrating type.

A, B. Axial portal venous phase CT images show enhancing wall thickening of both the right hepatic duct
(arrowhead, A) and the left hepatic duct (arrowhead, B).

B. An intrahepatic mass (white arrow) connected to the perihilar tumor is seen in the left lobe of the liver.
Invasion of the tumor has caused segmental narrowing of the proximal left portal vein (black arrow).

H, J ool 947 zolof tish e Q] B7HE St M2 25 AAE AAISHA 2 LH(15),
oF&|7}2] o]of| thgt tinti -8/ 7t A= o] Fo] A A] gk AdEolTt.

gete] 89k A% el mhe EREE U2 7t A3 (Liver Cancer Study Group of
Japan) =& o] Eo] AREE 11 ¢lom F3] F/dF (mass-forming type) (Figs. 1, 2), B
78 (periductal infiltrating type) (Fig. 4), B 53 (intraductal growing type)< i
SBITH(Fig. 3) (18). T 71A] o)/l &t /g4 FE7t &l Hol= 43¢ £ or £7stH &

jg

<]

3) A + B Wed Som BARHF 5) (19) 7] 2 7he] BelolA R 4% el

=
1. 7ke) aere gaie) 18%

Fopo] by Hs st Ch ke £ WAgol 7hy B3 ° %ol
7hg Esieho0). et Zh) BIohe £ 7H E)2 Uehie) 7he] Tioke T 9% 9 vy

https://doi.org/10.3348/jksr.2019.80.3.394 399



Abo || x|

=

o=

S|

_]

A

fol & utelo] gl

duto| A= B+ 10~20 mm,
[e}

to.

[e]

At g WeFol A Folx 20 mm, H3

= 95

=

AA]

_]

7S
LY

e
T8 JEFoIME Aol= 10 mm G AN S Al =FE o] of

o

=
o

fof. X7

oo]:

=z

[e]

o

S} Hulol| A= Bt 6~10 mm A= Zolof] A dnjgHor

3} 7}
24 9k, Jeim g,

=18
1
=13
1
o}

=

ol

K
oj

!
i
il

o
T

47y

0] A HER
19) 2 M7} QAo

o

=

% (small duct type)

o ZEAHIESF Afole] EAE

O
| -

b

&
o

A}
=

9ol 22 Uehdtt wet g

2]

2 E7)AAT A

o1xjo] nfz}

il
O
|

2

-

o}
=

Y

5% 7]
=

gl
UL T 271/ Alx

F

L

[e]

& 7

o}
c}

jm}

o] A=

2o Tk
R
= 2

S

1

HdAeIM =

M2L 22 A7
=z

15

SHielo] o4

o]

% (hilar type)=t S5 53 (peripheral type) 2= U=
3} 2 F3H(large duct type) 22 L=

to] 7 <] chR-Rof|A]
Fch27). Al

o

°

°

il

L

F=l MRI +

)

of2) Ak

L

.

of|A{
THofl: multi-detector row CT + MRCP7}F

fral

o Aol
jksronline.org

find

9l

ojt] ¢

o] #7140 A

=

o

Zut

ERE

4,

ch
1=

AFQ1 ERCP,
400



ChetdArolts|X| 2019;80(3):394-411 - H -6-‘_|- O(:)I }\ol_gl -6;!-i| A |

Coo—

=
o7l s 712k 2 g7 5 G55k, A T F 3~58 Foll A= 27| G2 1
o] Aol §-85FH29, 30, 31). THEFRIT FH Aol = ST Dol A A7) A of
B Sofl thE ™ 2174 (multiplanar reconstruction) o]t 2t E A maximal inten-
sity projection) 52| ¥/ FA4g] 750l =20l & 4= v} G S5 e Y 9 ¥
=

[e]
7hol] glojA] CT 2913 5 9l Tham7ish %ol 9lom ol Eaoyel a7

= F2 22 9 339 MRCP, T2 4294, 54 33 =
Sttt 22 MRCPE 4~8 e F7412] ©Y @0 & 58 Fo Aeol|x] Ao @i wr=2A| &
S8 4 Qlo] BAYoll o3k 9] JIFS B Hh=Th(Fig.

volume averaging effect)2 Q13l 22 T B¥ So] Holz

=2
8 MRCPE: Gtol] o 2ur2IQ] 78 offet 2he T8k o] ciiAlE 945 HAMS

2L
ok
&
L
=
aQ
2
W
=
w
&
w
Wi
r‘ﬁ
5
0O
FJ
rr
e,
r
2
(e}
N
Wi
r‘ﬁ
S
O
b}
=2
=
ol
=
ok
4
>
)
e
to
o
i)
)
rlr

40) 32+ MRCP2] A[7to] Tt g2 S5 4 AS A= 7 MRCPe 2]
ERCP= AAL 5 24| 50| 7Fsatal 4 7 B Hidolu}; 245l X 55 95t AHIE A7) 52
Al&S Al3E 4= Q= Ao Qlok 1A ERCPE M4AQ) A =M mid2 9 24 J4d 5
o) FTS LT 4 UL, e w7} Qs B9 AR Eito] Bobd 2" 4= Qlo] Wt Agt
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A. Two-dimensional MR cholangiopancreatography shows fusiform dilatation of the extrahepatic duct. A small filling defect (arrow) is seen in
the common hepatic duct due to a solid intraductal tumor. Both the upstream and downstream bile ducts are dilated.

B. Axial contrast-enhanced T1-weighted MRI demonstrates an enhancing intraductal tumor (arrow).

C. A photograph of the gross specimen shows intraductal papillary tumors (arrows) in the common hepatic duct.
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