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Abstract

Bile duct cancers are frequently diagnosed as advanced
diseases. Over half of patients with advanced bile duct
cancer present with unresectable malignancies and
their prognosis has been very poor even after curative
resections. Although there has been a need to diagnose
bile duct cancer at its early stage, it has been a difficult
goal to achieve due to our lack of knowledge regarding
this disease entity. Early bile duct cancer may be defined
as a carcinoma whose invasion is confined within the
fibromuscular layer of the extrahepatic bile duct or
intrahepatic large bile duct without distant metastasis
irrespective of lymph node involvement. Approximately
3%-10% of resected bile duct cancers have been
reported to be early cancers in the literature. The
clinicopathological features of patients with early bile
duct cancer differ from those of patients with advanced
bile duct cancer, with more frequent asymptomatic
presentation, characteristic histopathological findings,
and excellent prognosis. This manuscript is organized
to emphasize the need for convening an international
consensus to develop the concept of early bile duct
cancer.
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INTRODUCTION

Bile duct cancer is a malignancy arising from the epithelial

REVIEW

cells of the bile duct. It occurs with a greater frequency
in Asian countries and its incidence has steadily increased
in the United States and Europe over the past three
decades™”. As surgery still remains the only curative
treatment for this tumor and earlier detection is a
prerequisite for a curative resection'”] there has been a
need to diagnose bile duct cancer at its eatly stage. Despite
advances in the diagnostic modalities, it has been a difficult
goal to achieve due to our lack of knowledge regarding
this disease.

There has not been a review article focusing on early
bile duct cancer in the English literature. Recently, we have
suggested that early bile duct cancer might not be a very
rare disease entity, and its clinicopathological features may
differ from those of advanced bile duct cancers'. The
present review focuses on the definition and characteristic
features of early bile duct cancer based on original
articles™"" describing eatly bile duct cancer. We hope that
this review article will assist in understanding the concept
of ecarly bile duct cancer and ultimately serve to identify
more of such patients.

ANATOMY OF THE BILE DUCT

Bile ducts are anatomically classified as either intrahepatic
or extrahepatic bile duct. Extrahepatic bile duct is classified
as perihilar or distal bile duct'*"?, and intrahepatic bile
ducts are classified as cither intrahepatic large or small
bile ducts'*". Intrahepatic large bile ducts roughly
correspond to ducts from the first to the fourth branches
of the right and left hepatic ducts. Intrahepatic small bile
ducts are further classified as septal bile ducts, interlobular
bile ducts, or bile ductules according to their size and
location. Intrahepatic large bile ducts are grossly visible
and characterized by the presence of a fibrous ductal wall,
while intrahepatic small bile ducts are recognizable using
only a microscope and except for the septal bile ducts,
charactetized by the absence of a fibrous ductal wall'™",
Microscopically, the bile duct is lined by a single layer
of columnar cells and its wall consists of intermixed dense
fibrous tissue and muscle fibers, the fibromuscular layer
(Figure 1)[16,17]. Biliary epithelial cells lining extrahepatic
bile duct and intrahepatic large bile ducts have a different
embryologic origin and phenotype from biliary epithelial
cells lining intrahepatic small bile ducts". Defining the
layer of bile duct wall is often not easy in intrahepatic large
bile ducts and impossible in intrahepatic small bile ducts,
as the fibromuscular layer is very scant or absent!'""",
Therefore, it is difficult to apply the concept of eartly
cancer, which requires the histologic determination of the
extent of bile duct wall invasion, to cholangiocarcinomas
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Figure 1 Normal histological layer of bile duct wall. A: Normal extrahepatic
bile duct; B: Normal intrahepatic bile duct. Bile duct is lined by a single layer of
columnar cells and its wall has a fibromuscular layer (HE, x 100). m: mucosa layer,
fm: fibromuscular layer.

Author Yr Depth of invasion  Number Total number of
‘Mucosa Fibromuscular ©f €arly cholangiocarcinoma
cancer
Tsunodaetal® 1989 3 5 8 (6%) 146
Yamaguchi 1992 NC 7 NM
Mizumoto etal” 1993 4 10 14 (8%) 171
Bhuiya et al® 1993 NC 7 (10%) 70
Kurosaki et al” 1998 NC 7 (8%) 90
Tamada et al™ 2001 NC 10 (18%) 55
Lim et al™ 2006 11 10 23 (3%)’ 742
Cha et al¥ 2006 16 45 61 (10%) 614

NC: not classified; NM: not mentioned. 'Two cases were not included in the
evaluation of depth of invasion.

originating from intrahepatic small bile ducts.

DEFINITION

The concept of early cancer in the hollow viscus has
been already established, however, there have been no
worldwide accepted criteria for early bile duct cancer.
Sporadic cases of early bile duct cancer have been
reported, and these articles mainly originated from Japan
and South Korea (Table 1)""". Physicians from other
countries may have overlooked cases of early bile duct
cancer due to a lack of recognition and the rarity of this
disease. The concept of eatly bile duct cancer was raised
by the Japan Biliary Association in 1983, and the used
criteria were based on the depth of cancer invasion into
the bile duct wall. Patients with cancer invasion confined
within the fibromuscular layer of extrahepatic bile
duct showed significantly better postoperative survival
rates than patients with cancer invasion beyond the
fibromuscular layer™"",

Mizumoto ¢ a/” reported a 5 years survival rate for
patients with cancer invasion within the fibromuscular
layer of 100%. On the other hand, rates for patients with
cancer invasion of the subserosa and serosa were 46%
and 15%, respectively. Tamada ef al'" and Kurosaki ez
al” proposed that extrahepatic pT1 bile duct cancer was
associated with a better prognosis than advanced bile duct
cancer. Kurosaki et a/” reported a 5-year survival rate for
7 patients with pT1 bile duct cancer of 86%. Based on
these observations, bile duct cancer whose invasion is
confined within the fibromuscular layer of extrahepatic
bile duct was termed an early bile duct cancer (Table 2),
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Bile duct cancer whose invasion is confined within the fibromuscular
layer of the extrahepatic bile duct or intrahepatic large bile duct without
distant metastasis irrespective of lymph node involvement

AJCC 5" edition™" AJCC 6" edition™”

pT Tumor invasion pT Tumor invasion

Tla Subepithelial connective ~ T1 Confined to the bile duct
tissue

T1b Fibromuscular layer T2 Beyond the bile duct wall

T2 Perifibromuscular T3 Liver, gallbladder, pancreas
connective tissue

T3 Liver, pancreas, T4 Duodenum, colon, stomach,

gallbladder, stomach, abdominal wall

duodenum, colon

AJCC: American Joint Committee on Cancer.

while invasion beyond the fibromuscular layer was termed
an advanced bile duct cancer. Main limitations of these
studies are that they are based on retrospective studies with
relatively small sample size.

On the other hand, there has been no attempt to define
an intrahepatic early bile duct cancer in the literature, as it is
difficult to apply the above criteria to intrahepatic bile duct
cancer because they usually lack the fibromuscular layer in
the bile duct wall. The histology of intrahepatic large bile
duct, however, does not differ from that of extrahepatic
bile duct in that they are grossly visible and have a
fibromuscular layer in the wall'¥; therefore, we suggested
that intrahepatic early bile duct cancer arising from
intrahepatic large bile duct may be defined using the same
criteria for extrahepatic early bile duct cancer'”. The mass-
forming cholangiocarcinoma arising from intrahepatic
small bile duct, so called "peripheral cholangiocarcinoma",
should be differentiated, as they differ clinicopathologically
from bile duct cancers atising from extrahepatic bile duct
or intrahepatic large bile duct™”. and is excluded from the
concept of early bile duct cancer. Internationally agreed
definition for intrahepatic early bile duct cancer is needed
in future studies.

EARLY BILE DUCT CANCER VS T1 BILE
DUCT CANCER

As the previous T1 extrahepatic bile duct cancer was
defined as "tumors invading subepithelial connective tissue
and the fibromuscular layer" based on the 5" edition of
American Joint Committee on Cancer (AJCC) staging™’,
extrahepatic early bile duct cancers were classified as
T1 extrahepatic bile duct cancers in some literature™",
The T classification for extrahepatic bile duct cancer
was refined in the new 6" edition of the AJCC staging
system (Table 3)™. The previous T1a (tumors invading
subepithelial connective tissue) and T1b (tumors invading
the fibromuscular layer) classification in the AJCC 5%
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pT AJCC 5" edition®"

T1 Solitary, < 2 cm, without
vascular invasion

AJCC 6" edition®”!

Solitary, without vascular
invasion

T2 Solitary, < 2 cm with vascular
invasion or multiple, one lobe,
< 2 cm without vascular invasion
T3 Solitary, > 2 cm with vascular
invasion or multiple, one lobe,
< 2 cm, with vascular invasion

Ssolitary, with vascular
invasion or multiple < 5 cm

Multiple = 5 cm or major
portal/hepatic vein branch

T4 Multiple, more than one lobe Adjacent organ or perforation
or major portal/hepatic vein of viscera
branch

edition were merged into T1 (tumors confined to the
bile duct histologically) in the AJCC 6" edition. Tt may be
difficult to discriminate extrahepatic eatly bile duct cancer
from T1 extrahepatic bile duct cancer exactly in this new
staging system, as the current T1 classification is defined
using vague terms as "confined to the bile duct” without
the mention about a precise histological layer such as a
fibromuscular layer™. Although the AJCC 6" edition
describes T1 classification as "tumor confined to the
bile duct", there is debate on how the bile duct is limited
between pathologists also''”. Therefore, it may be more
distinct to define eatly bile duct cancer by a fibromuscular
layer rather than a vague term, bile duct. On the other
hand, intrahepatic bile duct cancer is staged similatly to
hepatocellular carcinoma by different T classifications in
AJCC staging system (Table H* As intrahepatic early
bile duct cancer arising from intrahepatic large bile ducts
is defined by the depth of cancer invasion into the bile
duct wall, it does not match with T1 intrahepatic bile duct
cancer, which is based on vascular invasion and tumor size.

PREVALENCE

Although there is a significant geographic variation in the
incidence of bile duct cancer, the wotrldwide incidence of
bile duct cancer has risen over the past three decades'”.
Bile duct cancer is more prevalent in Asian countries
than in the United States and Europe. For example, there
is a high prevalence of intrahepatic bile duct cancer in
areas such as Thailand (96/100000 in men and 38/100
000 in women)""! and South Korea (75/100000 in men
and 16/100000 in women)® whereas its prevalence in
the United States is low with only 1-2/100000%", The
geographic differences in the prevalence of bile duct
cancer may be attributed to various distributions of local
risk factors for bile duct cancer such as hepatolithiasis or
liver-fluke infestation.

The exact prevalence of eatly bile duct cancer among
bile duct cancer is unknown. Around 3%-10% of resected
bile duct cancers was classified as early cancers in the
literature (Table 1), Over the past 8 years in our
institution, of 614 patients with histologically confirmed
primary bile duct cancer after resection, 61 (10%) patients
were found to have early bile duct cancers'. Eleven
percent of intrahepatic bile duct cancers and 9% of
total extrahepatic bile duct cancers were early bile duct

Characteristics Intrahepatic EBDC  Extrahepatic EBDC Total

Number of patients 23 38 61
Demographic data
Age (yr) 59+2 60+2 59+1
Gender 13:10 317 44:17

(male:female)
Chief complaints

Asymptomatic 14 (23%) 10 (16%) 24 (39%)
Jaundice 0 10 (16%) 10 (16%)
Abdominal pain 4 (7%) 5(8%) 9 (15%)
Dyspepsia 3 (5%) 3 (5%) 6 (10%)
Others 2 (3%) 10 (16%) 12 (19%)
Associated disease

Hepatolithiasis 9 (15%) 2 (3%) 11 (18%)
Clonorchiasis 4(7%) 4(7%) 8 (14%)
Biliary 10 (16%) 7 (12%) 17 (28%)
papillomatosis

Choledochal cyst+ 5 (8%) 6 (10%) 11 (18%)
AUPBD

EBDC: early bile duct cancer; AUPBD: anomalous union of pancreaticobiliary
ducts.

cancers, respectively. Our figure for extrahepatic early bile
duct cancer is comparable to those of previous reports
(Table 1) however, it was the first report to describe
the prevalence of intrahepatic early bile duct cancer'’,
The more frequent occurrence of early bile duct cancer
in Japan and South Korea might be explained by two
reasons: (1) known risk factors for bile duct cancer such
as hepatolithiasis or liver-fluke infestation, are endemic in
East Asia, and (2) higher chances to detect early bile duct
cancers incidentally from more frequent performance of
percutaneous transhepatic cholangioscopic examinations
for other biliary diseases”. While an early bile duct
cancer is not a common disease, it may not be a very rare
entity either. Worldwide epidemiologic studies regarding
the prevalence of early bile duct cancer is necessary,
since articles on early bile duct cancer have originated
mainly from the geographically adjacent Japan and South
Korea™"",

CLINICAL CHARACTERISTICS

Little has been known about clinical characteristics and risk
factors of early bile duct cancer. The peak age for early
bile duct cancer patients is the seventh decade and the
gender incidence shows a slight male preponderance%m,
which are not much different from those of advanced bile
duct cancer patientsm. Presenting symptoms of patients
with early bile duct cancer are characteristic, in that they
rarely complain of abdominal pain or jaundice typically
associated with advanced bile duct cancer patients. Thirty
nine percent of early bile duct cancer patients were
asymptomatic and 84% of patients were non-jaundiced
(Table 5)".

Among known risk factors for bile duct cancer
hepatolithiasis, liver-fluke infestation, biliary papillomatosis
and choledochal cyst with or without anomalous union of
pancreaticobiliary ducts are also associated with early bile
duct cancers in our series”. Primary sclerosing cholangitis

[1,2,25]
>

www.wjgnet.com



3412 ISSN 1007-9327  CN 14-1219/R

World ] Gastroenterol

July 7, 2007 Volume 13 Number 25

Table 6 Macroscopic classification of early bile duct cancer

IG type PI type MF type Total
Cha et al¥ 35 (57%) 17 (28%) 1(2%) 61'
Tsunoda et al® 7 (88%) 1 (13%) 0 8
Yamaguchi' 7 (100%) 0 0 7
Mizumoto et al” 10 (71%) 3 (21%) 1(7%) 14
Tamada et al™” 8 (80%) 0 2 (20%) 10
Lim et al"" 10 (47%) 1(5%) 2 (10%) 21
Kozuka et al™ 7 (54%) 5 (39%) 1(8%) 13

IG: intraductal-growing; PI: periductal-infiltrating; MF: mass-forming. 'Eight
patients could not be classified into any types due to subtle gross changes.

is a risk factor more recognized in Western countries than
in Asian countries™*". Close association with biliary
papillomatosis in patients with early bile duct cancer is
interesting (Table 5)¥, and it may also be explained by
their prevalent endemic risk factors such as hepatolithiasis
and liver fluke'. Biliary papillomatosis has recently been
shown to be a highly premalignant condition”") with
which our findings are consistent. These chronic biliary
diseases may lead to long-term irritation and inflammation
of the bile duct epithelium with resultant fibrosis and
dysplasia™”,

LABORATORY DATA

Most of eatly bile duct cancer patients showed a cholestatic
profile on liver function tests'. Elevated levels of bile duct
origin enzymes (serum alkaline phosphatase and gamma
glutamyltransferase) are the most frequent abnormal
biochemical results linked to eatly bile duct cancer patients,
which ate not different from the results associated with
advanced bile duct cancer patients. In our series”™”", serum
alkaline phosphatase and gamma glutamyl-transferase
levels were elevated in 71% and 70% of eatly bile duct
cancer patients, respectively”. In terms of tumor markers,
serum carbohydrate antigen (CA) 19-9 screening has
provided some assistance in the diagnosis of bile duct
cancer™. Tts usefulness in the diagnosis of early bile duct
cancer, however, is not so clear as CA 19-9 levels higher
than 100 U/mL were noted in only 15% of early bile duct
cancer patientsm. Since increased serum levels of CA 19-9
less than 100 U/mL are not rare in benign conditions as
well”” measurement of serum CA 19-9 level may have a
limited value in the diagnosis of early bile duct cancer.

HISTOPATHOLOGY

The Liver Cancer Study Group of Japan has recently
proposed that bile duct cancers could be classified as one
of three types based on gross morphology: mass-forming,
periductal-infiltrating, or intraductal-growing types”’. The
periductal-infiltrating type was reported to be the most
common gross type of extrahepatic bile duct cancer™,
whereas the most common gross type of early bile duct
cancer was intraductal-growing type, which was observed
in 47%-100% of patients (Table 6)*"'"'"* Sometimes,
it may be difficult to classify gross type of eatly bile duct
cancers due to its subtle gross changes. Thirteen percent
of patients with early bile duct cancer could not be classified
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Figure 2 Macroscopic and microscopic findings of early bile duct cancers. A,
B: Extrahepatic early bile duct cancer. A papillary mass (arrows) protruding into
the common bile duct lumen is noted (A). Although it is fairly large, its invasion is
confined within the fibromuscular layer (HE, x 100) (B). C, D: An intrahepatic early
bile duct cancer. Gross specimen of resected liver in patients with papillary mass
(arrow heads) within the right intrahepatic bile duct. Tumor invasion is confined
within the fibromuscular layer without hepatic parenchymal invasion (HE, x 10).

into any types in our series'”. Some patients with early bile
duct cancer showed large and fairly extensive tumors™'",
as these tumors mainly grew intraluminally and did not
invade deeply into the fibromuscular layer (Figure 2).

Table 7 summarizes the microscopic findings and
locoregional extensions in patients with early bile duct
cancer. For histological classification, adenocarcinoma has
been found to comprise greater than 90% of advanced bile
duct cancers™*” while it comprises only 10%-67% of
early bile duct cancers®™'"*", On the other hand, papillary
carcinoma was more common in early bile duct cancers,
comprising up to 31%-90%!%">17, Frequent occurrence
of intraductal-growing type or papillary carcinoma in
patients with early bile duct cancer may be explained by the
fact that these tumor types grow and spread supetficially
along the bile duct mucosa and do not invade deeply into
the bile duct wall”. Yamaguchi[(’] reported that none of
7 patients with early bile duct cancer showed venous or
perineural invasions and lymph node metastasis. Mizumoto
et al” reported that 13 (93%) of 14 patients with early
bile duct cancer showed no locoregional extensions, and
Kurosaki ¢z a/” also found no locoregional extensions in
5 (71%) of 7 patients with pT1 bile duct cancers. Lim
et al'" showed portal hepatic lymph node metastasis in
only one of 21 patients with early bile duct cancer, and
we also showed no locoregional extensions in 53 (87%)
of 61 patients with early bile duct cancer™. The fact
that postoperative locoregional extensions are limited
in patients with eatly bile duct cancer also supports the
concept of early bile duct cancer.

DIAGNOSIS

Comprehensive approaches using noninvasive and invasive
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Microscopic classification Locoregional extensions
Adenoca Papillary ca Others LV (+) PN (+) LN (+)

Cha et al™ (n = 61) 41(67%) 19 (31%) 1(2%) 4 (7%) 5 (8%) 1(2%)
Yamaguchi (1 = 7) 3 (43%) 4 (57%) 0 0 0 0
Mizumoto et al”) (n = 14) 6 (43%) 8 (57%) 0 1(7%) 0 0
Kurosaki et al'” (n = 7) NM 2 (29%) 0 0
Tamada et al™” (n = 10) 1(10%) 9 (90%) 0 NM
Lim et al™ (n = 21) 6 (29%) 13 (62%) 2 (10%) 0 0 1(5%)
Kozuka et al™ (n = 13) 3 (23%) 10 (77%) 0 NM

Ca: carcinoma; LV (+): lymphovascular invasion; PN (+): perineural infiltration; LN (+): lymph node metastasis; NM: not mentioned.

modalities are needed for the diagnosis of early bile duct
cancer. Masses, when small, may not be depicted using
abdominal ultrasound (US) or computed tomography
(CT) in patients with early bile duct cancer"". We failed
to identify an evident mass using abdominal US in
approximately half of early bile duct cancer patients'”,
Although masses may not be revealed with conventional
imaging studies, combination of elevated serum levels
of bile duct origin enzymes and bile duct dilatation on
imaging study warrants further evaluation. Elevated serum
levels of bile duct origin enzymes was coupled with bile
duct dilatation without visualization of a mass in 93% of
early bile duct cancer patients in our experience”. The
noninvasive nature of magnetic resonance cholangiography
(MRC) may play a more important role in diagnosing eatly
bile duct cancer patients because many of these patients
are asymptomatic!, MRC can facilitate overviews of
longitudinal cancer spread by assessing bile ducts upstream
and downstream of the tumor simultaneously and permits
assessment of the vessels™””.

Radiographic findings alone may not distinguish reliably
between malignant and benign lesions™*”. Tn addition,
asymptomatic patients may be reluctant to undergo major
operations without the certainty of a malignancy. If the
suspected lesion is extrahepatic in location, histopathologic
sampling is possible without difficulty by brush cytology
and/or biopsy through endoscopic retrograde cholangio-
pancreatography (ERCP). Transpapillary peroral cholangio-
scopy can also be attempted, if available; however its
value in identifying early bile duct cancer has not been
addressed. Peroral cholangioscopy is more difficult for bile
duct lesions above the hilum, because it has a limitation in
the retroflexion capability of the scope tip*. Endoscopic
ultrasound (EUS) appears to be an emerging technique
to evaluate asymptomatic dilatation of extraheptic bile
duct™, and EUS-guided fine needle aspiration and biopsy
has a greater sensitivity for detecting a malignancy than
ERCP with brush cytology in cases with extrahepatic bile
duct wall thickening™. The percutaneous transhepatic
cholangioscopy (PTCS) is useful for intrahepatic bile duct
lesions in histological diagnosis. Cholangioscopic findings
in patients with early bile duct cancer vary from subtle
mucosal changes to evident papillary masses of the bile
duct”, and identification of these changes allows targeted
biopsy for an accurate diagnosis.

New molecular and imaging diagnostic modalities have
emerged as promising tools in the diagnosis of eatly bile

duct cancer. Recently, digitized image analysis (DIA) and
fluorescence i situ hybridization (FISH) offer promise to
evaluate bile duct cancers in terms of cellular aneuploidy
and chromosomal aberrations****, Recent reports
have demonstrated that their sensitivities are superior
and specificities are similar to standard cytology for the
diagnosis of bile duct cancer™™*. Positron emission
tomography (PET) imaging is another emerging diagnostic
technique for the detection of bile duct cancer. PET
scanning can detect nodular bile duct cancer as small as 1
cm but is less helpful for infiltrating tumors™. PET can be
utilized to ascertain an malignancy by finding hot uptake at
the suspected site, when histological sampling is difficult””.
As this technique becomes more widely available,
additional information on its use for the diagnosis of eatly
bile duct cancer will be forthcoming,

A PROPOSED ALGORITHM FOR DETECTING
EARLY BILE DUCT CANCER IN CLINICAL
PRACTICE

There are largely two clinical settings that early bile
duct cancer can be diagnosed prospectively. The first is
detection of bile duct dilatation on imaging such as an
abdominal US> This could be in asymptomatic patients
undergoing health screening, in workup of vague or
nonspecific abdominal discomfort or incidentally detected
abnormalities in the enzyme of bile duct origin (such
as alkaline phosphatase or gamma glutamyltransferase).
The next step in assessing dilated bile ducts found on
US includes biliary dynamic CT and/or MRC (Figute 3).
Focal biliary strictute or a suspicious intraductal polypoid
mass with proximal ductal dilatation detected on these
tests raises a high suspicion of bile duct cancer. If the
suspected lesion is extrahepatic in location, histopathologic
sampling is possible without difficulty by brush cytology
and/or biopsy through ERCP. If available, peroral
cholangioscopy can also be attempted. EUS with fine
needle aspiration is also emerging as a promising tool in
the differential diagnosis of extrahepatic bile duct wall
thickening as well®™\, If the suspected lesion is intrahepatic
in location, PET can be utilized to ascertain its malignant
nature by finding hot uptake at the suspected site”’. For
PET-negative intrahepatic lesions, it is our practice to
confirm the nature of the lesion by PTCS with biopsy.
Although some do not recommend percutaneous biopsy
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1 Routine health screening
2 Nonspecific or vague GI symptoms
3 Abnormal liver function tests

Bile duct dilatation on abdominal US

[ Biliary dynamic CT and/or MRC |

Focal biliary stricture or suspicious intraductal
mass with proximal bile duct dilatation

Intrahepatic
bile duct lesion

Extrahepatic
bile duct lesion

ffffffffffffff S E—

Hot uptake Indeterminate cases

o ERCP with brush
cytology and/or biopsy ‘
e EUS and FNA Exploratory ‘

 Peroral cholangioscopy laparotomy with biopsy

PTCS ‘

Figure 3 Proposed algorithm for detecting an early bile duct cancer. Gl
gastrointestinal; US: ultrasound; CT: computed tomography; MRC: magnetic
resonance cholangiography; PET: positron emission tomography; ERCP:
endoscopic retrograde cholangiopancreatography; EUS: endoscopic ultrasound;
FNA: fine needle aspiration; PTCS: percutaneous transhepatic cholangioscopy.

for potentially resectable bile duct cancer due to the risk of
tumor seeding™, confirming malignancy in equivocal cases
greatly increases both the compliance of patients with no
current symptoms and the confidence of the physician,
planning a major operation such as hepatic resection.

The second clinical pathway that early bile duct cancer
can be diagnosed is during the follow up of patients with
known risk factors for bile duct cancer. These patients
undergo periodic liver function tests, serum tumor markers
tests, and abdominal US as a surveillance. Detection of
a progressive increase of bile duct origin enzymes and
tumor markers or progression of bile duct dilatation
suggests change in their clinical status and warrants further
evaluation including biliary CT or MRC. Finding of a
newly appeared or aggravated ductal stricture and/or a
mass suggests development of a bile duct cancer, and the
subsequent workup follows the clinical pathway previously
mentioned. One note for this latter group is that more
cautious interpretation of PET results is needed as a false
positive result for their inflammatory conditions such as
cholangitis or abscess is possible in this group.

PROGNOSIS

Over half of patients with advanced bile duct cancer
present with unresectable malignancies, and the 5-year
survival rate of these patients is approximately 15%-35%
even after curative resections' """ Early bile duct
cancer patients should have markedly better surgical
outcomes than advanced bile duct cancer patients. In this
regard, the reported 5-year survival rate for patients with
carly bile duct cancer has been promisingw’m. Mizumoto
et al” reported a 5 year survival rate for early bile duct
cancer of 100%, and Kurosaki ez a/” reported a 5-year
survival rate for seven patients with pT1 bile duct cancer
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of 86%. Recently, we also demonstrated a 5-year survival
rate for early bile duct cancer patients of 80%"". Therefore,
we believe that detection of early bile duct cancer may
provide the opportunity for better prognosis in bile duct
cancet.

In terms of disease recurrence, Tsunoda ez al” found
that 1 (13%) of 8 eatly bile duct cancer patients died due
to recurrence, and Yamaguchilé] found that 1 (14%) of 7
eatly bile duct cancer patients died from liver metastasis.
In contrast, Mizumoto ¢ al” reported no recurrence in
eatly bile duct cancer patients for periods between 3 years
and 8 years after surgery. In our series, disease recurrence
developed in 8 (13%) of 61 patientsw. Not infrequent
disease recurrences in patients with early bile duct cancer
may be explained by the fact that intraductal-growing
types ot papillary carcinomas may remain undetected by
conventional imaging studies due to their tendency to
spread superficially along the mucosa. Therefore, accurate
pre-operative evaluation of disease extent should be
emphasized in early bile duct cancer patients.

Major prognostic determinant may be the detection
of early cancer rather than histological tumor types.
Papillary carcinomas were believed to have a more
favorable outcome than other histological types in bile
P>l however, longer survival was linked with
early detection regardless of gross or histological types
in patients with early bile duct cancer!”
with our notion, Kurosaki e? al”" also found that patients
with pT1 papillary carcinoma showed relatively prolonged
survival, whereas patients with pT2 or pT3 papillary
carcinoma did not show such a long survival.

duct cancers

. In accordance

CONCLUSION

As the prognosis of bile duct cancer remains disappointing
in general and no breakthrough has been achieved recently,
it is encouraging to see a dramatic improvement in the
prognosis of a subset of bile duct cancer identified as eatly
bile duct cancer. Clinicians may be successful in identifying
early bile duct cancer cases if they have a high index of
suspicion and knowledge regarding this disease entity. The
answer for the better prognosis in bile duct cancer may be
provided by introduction of the concept of early bile duct
cancet.
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