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Clinically, 5-fluorouracil (5-FU) and its derivatives, platinum-based agents, and gemcitabine (GEM) are used as key treatments for
unresectable or recurrent biliary cancer. A phase Ill clinical trial has demonstrated that treatment with GEM plus CDDP prolongs the
survival of patients with biliary cancer compared with treatment with GEM alone. Moreover, promising results are also being reported
against molecular targets, particularly with inhibitors of EGFR. In addition, the development of novel drugs based on biological markers
might be important for the treatment of biliary cancer. In the future, a paradigm shift from disease-specific drug development to
biomarker-oriented investigations may be applicable for rare diseases such as biliary cancer.
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Introduction

The prognosis of patients with biliary cancer is
extremely poor, because most patients are only diagnosed
after they have developed unresectable, locally advanced
or metastatic disease. Even following surgical resection
of cancerous tissue, 50 to 75% of patients have local
and/or distant recurrence of disease [1]. Furthermore,
chemotherapy does not have curative potential for
patients with recurrent and unresectable cancer. Most
patients eventually die from liver failure or cholangitis,
which proceeds to liver abscess and sepsis.

The development of effective systemic chemotherapies
for biliary cancers has been slower and less successful
than the development of such therapies for other forms
of cancer. This lack of success is related to the many
challenges associated with conducting clinical trials
for recurrent and unresectable biliary cancer: (i) the
rarity of the disease; (ii) the various anatomical sites
at which primary tumors occur, such as the hilar,
intrahepatic and extrahepatic bile ducts, gallbladder
and the ampulla of Vater, each of which is associated

with tumors with a different clinical course and
prognosis; (iii) complications arising from obstructive
jaundice, liver dysfunction and infection that require

the discontinuation of chemotherapy; (iv) the need for
complex multidisciplinary patient management; and
(v) the difficulty in obtaining histological confirmation
of clinical observations. The genetic and environmental
factors relating to the etiology of biliary cancer have
not been clarified fully, but the incidence of this form
of cancer is low compared with other cancers in
Western countries and is relatively higher in Asian and
South American countries [2] (Table 1). Biliary cancers
arising in the liver follow similar clinical courses to
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primary andmetastatic liver cancers; however, those
arising in the hilar or extrahepatic bile duct often cause
obstructive jaundice and cholangitis. Obstruction of the
bile duct results in a rapid deterioration of the general
condition of a patient. In addition, liver dysfunction
increases the toxicity of chemotherapeutic agents,
frequently necessitating the discontinuation of treatment.
In the case of bile duct obstruction, interventional
treatments, such as the endoscopic placement of a stent
or percutaneous bile duct drainage, should be performed
immediately. The many complicating factors in biliary
cancer have resulted in the conduct of only a few small,
randomized clinical trials of systemic chemotherapy
for unresectable or recurrent forms of the disease.
Only three drugs used for the treatment of other
gastrointestinal cancers - 5-fluorouracil (5-FU), cisplatin
(CDDP) and gemcitabine (GEM) - are generally applied
for the treatment of unresectable or recurrent biliary
cancer. However, new treatments have been emerging in
recent years. This review discusses new approaches with
systemic chemotherapy and targeted agents in the potential
treatment of biliary cancer.

First-line chemotherapy for biliary cancer

Until recently, no evidence was available from clinical
trials to establish a standard of care for unresectable
or recurrent biliary cancer. In addition, some patients
with this form of cancer do not receive chemotherapy
because the management of bile-duct obstruction and/or
cholangitis may be considered more important and
effective than disease control using chemotherapy.

However, a retrospective multivariate analysis reported a
hazard ratio of 0.55 (95% confidence interval [CI] 0.42 to
0.72; p < 0.001) for overall survival that favored systemic
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Table 1. Incidence of biliary cancer by country.

Country Number of patients with Number of patients with any Biliary cancer as percentage of
biliary cancer form of cancer total cancers (%)
Japan 16,586 325,930 5.1
Germany 3725 21,446 1.8
USA 3453 560,249 0.6
Korea 3336 65,482 51
Mexico 1936 63,117 3
Poland 1843 90,407 2.0
Chile 1820 20,516 8.9
Spain 1293 96,870 1.3
Argentina 1282 56,244 2.3
France 1224 88,871 0.8

Data taken from the WHO database of 47 countries (2005) [2]. More recent statistics from the WHO include fewer reported countries
(eg, statistics from 2006 include 26 countries, and omit some South American countries where the incidence of biliary cancer is high).

chemotherapy over the use of best supportive care
(BSC), including in the management of bile duct
obstruction and/or cholangitis [3]. According to
this analysis, the median survival time of patients
with biliary cancer treated with BSC was 2.5 to
4.1 months, compared with 7.4 months in those
receiving chemotherapy. The wuse of chemotherapy
with sequential 5-FU and leucovorin (5-FU/LV), with or
without etoposide, had previously failed to demonstrate a
statistically significant improvement in survival (p = 0.1)
compared with BSC for patients with biliary cancer [4].
More recently, in a phase III clinical trial with
three arms comparing 5-FU/LV, GEM plus oxaliplatin
(GEMOX) and BSC for patients with unresectable gall
bladder cancer, Dwary et al reported a longer survival
period in the chemotherapy arms than in the BSC group
(5.3, 9.3 and 4.5 months, respectively; p = 0.039) [5].
These results have led to a general recognition that
systemic chemotherapy for unresectable or recurrent
biliary cancer appears to have a survival benefit over BSC.

Therapy with cytotoxic agents

Response rates for therapy with cytotoxic agents for
unresectable or recurrent biliary cancer range from 0 to
35% [6-19] (Table 2). The most frequently used cytotoxic
agents in clinical practice have been 5-FU and its
derivatives. However, because GEM has demonstrated
a survival benefit over 5-FU in patients with pancreatic
cancer, as well as clinical benefits and good feasibility
[20], the use of GEM has been replacing the use of 5-FU
for unresectable or recurrent biliary cancer worldwide,
although a direct comparison between GEM and 5-FU
has not been made. In a retrospective multivariate
analysis of patients with unresectable biliary cancer,
the hazard ratio for overall survival using GEM
(0.50; 95% CI 0.35 to 0.72; p = 0.0002) compared
with BSC was smaller than the hazard ratio for overall
survival with 5-FU (0.65; 95% CI 041 to 1.01;
p = 0.058) and other agents [3].

Except for GEM, few chemotherapies have been
evaluated for the treatment of biliary cancer. S-1, an
oral agent comprising the 5-FU prodrug tegafur, the
dihydropyrimidine dehydrogenase inhibitor gimeracil and
the orotate phosphoribosyl transferase inhibitor oteracil
(oxonic acid) in a 5:2:5 ratio, demonstrated promising
antitumor effects in a phase II clinical trial (n = 40) in
Japan, resulting in a response rate of 35% [11].
In patients with gastric cancer, S-1 was more effective
with regard to overall survival, response rate, quality of
life than a continuous infusion of 5-FU in a phase III
randomized trial conducted in Japan [21]. Furthermore,
another oral fluoropyrimidine-based antineoplastic agent,
capecitabine, which is more popular in Western countries
than S-1, also resulted in improved survival compared
with 5-FU when either of these drugs was used in
combination with CDDP for the treatment of gastric
cancer [22]. In a comparison with 5-FU in patients with
colorectal cancer, capecitabine demonstrated non-inferior
effects, and was associated with a favorable toxicity
profile and convenience [23]. Considering the data
accumulated from trials in patients with other forms of
gastrointestinal cancer [21-23], oral fluoropyrimidines
may also be expected to yield some clinical benefits over
5-FU in the treatment of patients with biliary cancer.
Therefore, oral fluoropyrimidines might present a new
_treatment option for biliary cancers, replacing 5-FU,
although no randomized trials comparing oral
fluoropyrimidine-based therapies with 5-FU in patients
with biliary cancer have been reported. To date, GEM
and 5-FU derivatives remain the key cytotoxic drugs
that are used as the standard against which new
treatments are measured for biliary cancer.

Cytotoxic agents in combination with
other cytotoxic agents or platinum-based
chemotherapies

Phase Il clinical trials

Several phase II clinical trials examining combinations
of cytotoxic agents have been conducted for biliary
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Table 2. Selected cytotoxic therapy for biliary cancer.

Systemic chemotherapy for biliary cancers Boku 3

Therapy n Response rate (%) Median survival time (months) Reference
5-FU 8 0 - [6]
UFT 19 5 8.2 7
5-FU + LV 30 7 14.8 [8]
5-FU + IFNo. 35 34 2 [9]
UFT + LV 16 0 5.2 [10]
S-1 40 35 9.4 [m
Mitomycin C 30 10 45 [12]
Cisplatin 13 8 55 [13]
Oxaliplatin 29 21 7 [14]
Paclitaxel 15 0 - [15]
Docetaxel 25 20 8 [16]
Irinotecan 25 8 10 7
Exatecan 41 2 7 18]
Cemcitabine 32 22 1.5 19]

5-FU 5-Fluorouracil, LV leucovorin, UFT uracil-tegafur

Table 3. Selected phase Il trials of combinations of cytotoxic agents and platinum-based chemotherapies for biliary cancer.

Regimen n Response rate (%) Median survival time (months) Reference
5-FU + ADM + MMC 17 31 = [24]
5-FU + CDDP 25 24 10 [25]
5-FU/LV + MMC 20 25 9.5 [26]
5-FU/LV + CDDP 29 34 9.5 [27]
5-FU/LV + OHP 16 19 9.5 [28]
5-FU + EPI + CDDP 37 9 5.9 [29]
UFT/LV + EPI + CDDP 40 23 8.5 [30]
UFT + ADM 24 12.5 7.6 [331]
CAP + CDDP 42 21 9.1 [32]
CAP + MMC or GEM + MMC 25 31 9.25 [33]
CAP + EPI + CDDP 43 40 8 [34]
GEM + 5-FU/LV 22 36 n [35]
GEM + DTX 43 9 n [36]
GEM + CDDP 40 28 9 [37]
GEM + OHP 33 36 15.4 [38]
24 50 2 [39]
31 26 1l [40]
CEM+IR 14 14 - [41]
GEM + CAP 45 31 14 [42]

5-FU 5-Fluorouracil, ADM doxorubicin, CAP capecitabine, CDDP cisplatin, DTX docetaxel, EPI epirubicin, GEM gemcitabine, IR irinotecan,

LV leucovorin, MMC mitomycin C, OHP oxaliplatin, UFT uracil-tegafur

cancer (Table 3) [24-42]. The response rates in these
clinical trials of combination chemotherapy ranged from
9 to 50%, with median survival times of 5.9 to
15.4 months. The substantial differences in reported
survival times among these trials likely reflect
differences in patient demographics. Given such

_85_

variability, evaluating the activity of a particular
chemotherapy regimen based on response rate and
survival period in a single phase II trial appears to be
inadequate. Therefore, additional randomized phase II
trials are needed to explore the efficacy of new
chemotherapy regimens.
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Phase lll clinical trials

To date, all of the phase III clinical trials conducted
for biliary cancer have included small patient numbers
(Table 4), and no standard treatment regimens have
been established. A pooled analysis of clinical trials for
biliary cancer demonstrated that GEM and platinum-
containing regimens were associated with the highest
response rates and tumor control rates among the
combination chemotherapy regimens; GEM combined
with platinum-based agents was concluded to represent
the provisional standard of chemotherapy for biliary
cancer [43].

A phase II, randomized clinical trial (ABC-01) conducted
in the UK compared the progression-free survival of
patients receiving either GEM or GEM plus CDDP [44].

The results indicated that GEM plus CDDP may be
associated with an improved response rate and
progression-free survival, but that it was unclear

whether these effects would translate into a survival
benefit. ABC-01 was followed by a phase III trial
(ABC-02), which was the first phase III evaluation for
the treatment of biliary cancer to include more than
200 patients in each arm [45]. Patients in the standard
arm received GEM, consisting of a drip infusion
(1000 mg/m?) on days 1, 8 and 15 in a 4-week cycle.
Patients in the test arm received GEM plus CDDP, with
GEM (1000 mg/m?) and CDDP (25 mg/m?) being
administered on days 1 and 8 in a 3-week cycle.
Patients in the test arm (GEM plus CDDP) demonstrated
a better response rate, including progression-free
survival period (8.4 versus 6.5 months; p = 0.003) and
a significantly longer survival period (11.7 versus
8.3 months; p = 0.002) than patients in the standard
arm, with no clinically significant additional toxicities
being reported in the test arm [45]. The results of
the ABC-02 trial were recapitulated by a phase 1II,
randomized trial (BT-22) in Japan comparing GEM plus
CDDP (overall survival = 7.7 versus 11.2 months)
[46, Boku N et al: unpublished data]. GEM plus CDDP

is currently considered to be the standard care for
unresectable or recurrent biliary cancer.

Another trend in the development of cytotoxic agents
for biliary cancer is the increasing use of oxaliplatin
(OHP). The non-inferiority of OHP to CDDP was
demonstrated in a phase III clinical trial for gastric
cancer [47], and GEM plus OHP had a similar activity
to GEM plus CDDP in patients with pancreatic cancer
[48]. The divided administration schedule for CDDP
in the ABC-02 trial appears to be replaceable with a
similar schedule for OHP. OHP has been used for the
treatment of biliary cancer not only in clinical trials, but
also in clinical practice in some European countries.
GEM plus platinum-based compounds, either CDDP or
OHP, is expected to become the standard against which
new treatments are measured in future trials.

The ABC-01 and ABC-02 clinical trials provided
two important conclusions: (i) a randomized phase II
trial is important for evaluating the power of new

treatments; and (ii) a large-scale phase III trial can be
conducted even for rare cancers such as biliary cancer.

Second-line chemotherapy for biliary cancer
Effective second-line chemotherapy, such as the use
of irinotecan against colorectal [49] and gastric cancer
[50] and the use of 5-FU plus OHP against pancreatic
cancer [51], generally can also prolong the survival of
patients with other forms of gastrointestinal cancer.
As noted, chemotherapy with GEM plus CDDP has been
established as the standard first-line treatment for
biliary cancer. However, when data from the ABC-02
[45] and BT-22 trials [46] were compared, similar
results regarding overall survival in both the GEM and
the GEM plus CDDP arms were observed, although
the proportion of patients receiving second-line
chemotherapy was substantially higher in the BT-22
trial. In the BT-22 trial, 5-FU and its derivatives were

Table 4. Randomized phase Il trials of combinations of cytotoxic agents and platinum-based chemotherapies for biliary cancer.

Treatment arm n Response rate (%) Median survival time (months) p value Reference
5-FU 30 10 = - [72]
5-FU+STZ 26 12.5 -

5-FU + MeCCNU 31 10 -

5-FU 18 0 - 0.67 [6]
5-FU + ADM + MMC 18 0 -

5-FU 29 7 5 - (73]
5-FU/LV + CDDP 29 19

5-FU/LV + ETO 27 15 2 0.2 [74]
5-FU + EPI + CDDP 27 19.2 9

GEM 206 16.0 8.3 0.002 [45)
GEM + CDDP 204 25.7 n.7z

GEM 42 1.9 77 - 46)
GEM + CDDP 41 19.5 n.2

5-FU 5-Fluorouracil, ADM doxocrubicin, CDDP cisplatin, EPI epirubicin, ETO etoposide (VP-16), GEM gemcitabine, LV leucovorin,
MeCCNU semustine, MMC mitomycin C, MST median survival time, n number of patients, RR response rate, STZ streptozotocin
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the most frequently wused cytotoxic agents for
second-line chemotherapy after the failure of first-line
chemotherapy with GEM plus CDDP. The results of this
comparison suggest that second-line chemotherapy has

no or minimal impact on the survival of patients
with  biliary cancer and that monotherapy with
fluoropyrimidines is not effective as a second-line

chemotherapy after the failure of GEM plus CDDP. In the
case of platinum-based agents, Kim et a/ reported that
the use of the FOLFOX (OHP plus 5-FU plus LV) regimen
in patients with gastric cancer produced a response
rate of 26% even after the failure of combination
chemotherapy with 5-FU plus CDDP [52]. Thus, OHP
might not exhibit cross-resistance with CDDP. The
FOLFOX regimen might warrant further investigation as
a second-line chemotherapy for patients with biliary
cancer after the failure of GEM plus CDDP.

Anticancer agents with molecular targets
Recently, the development of antitumor agents has
also focused on molecular targets. Several of these
agents, such as bevacizumab, a humanized anti-VEGF
mAb  [53], cetuximab, a human-murine chimeric
anti-EGFR mAb [54], and panitumumab, a fully human
IgG2 anti-EGFR mAb [55], have demonstrated a
survival benefit in patients with colorectal cancer when
administered either as a monotherapy or as a
combination chemotherapy with cytotoxic drugs.

Angiogenesis plays an important role in tumor
progression and metastasis in almost all malighancies.
Some intrahepatic biliary cancers are combined
hepatocellular-cholangiocarcinoma forms, which have the
histology of both challangiocarcinoma and hepatocellular
carcinoma [56]. Agents with molecular targets, such
as sorafenib, a small-molecule cytostatic pan-kinase
inhibitor [57], might also be effective against biliary
cancer. Similarly, the use of c-Met inhibitors that block
the hepatocyte growth factor receptor may also be
effective against some combined-types of biliary cancer.

The status of EGFR in biliary cancers also has been

investigated. Nakazawa et a/ reported that the
overexpression of EGFR was identifiable in 8.1% of
biliary cancers and was associated with gene

amplification [58]. These results suggest that EGFR is
involved in the carcinogenesis of biliary cancers and that
anti-EGFR therapy might be an effective treatment for
these tumors. In a phase II clinical trial of the receptor
tyrosine kinase inhibitor erlotinib in patients with
advanced biliary cancer, 7 out of 37 patients had
progression-free survival for more than 6 months,
including partial responses in 2 patients [59]. In a
phase II, multicenter, randomized trial (BINGO)
comparing GEMOX plus cetuximab with GEMOX alone,
the 4-month progression-free survival rate was 44% in
the GEMOX arm and 61% in the GEMOX plus cetuximab
arm [60]. Thus, the use of an EGFR inhibitor combined
with cytotoxic agents appears to be a promising
treatment for biliary cancer. Conversely, lapatinib, an oral
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inhibitor of EGFR and HER2/neu, produced no objective
responses in a phase II trial for biliary cancer [61],
suggesting that the use of an EGFR inhibitor alone may be
a less promising approach.

The relationship between EGFR gene status and the
efficacy of EGFR inhibitors has been investigated.
For example, gefitinib, another EGFR tyrosine kinase
inhibitor, demonstrated a remarkably high response rate
(76.4%) in patients carrying certain somatic mutations
close to the region coding the ATP-binding pocket of
the kinase domain of EGFR [62]. In an examination of
somatic mutations in bile duct and gallbladder cancers,
Leone et al determined that none of the 40 specimens
evaluated had mutations in exon 18, one specimen
had a single missense point mutation in exon 19,
two specimens had mutations in exon 20, and
three specimens had mutations in exon 21 [63].
In a separate study conducted in Korea, 3 out of
22 patients with biliary cancer (13.6%) were determined
to harbor EGFR mutations [64], comprising deletions in
exon 19. NSCLCs with mutations such as a deletion in
exon 19 are known to be sensitive to gefitinib [62].
Given the results from trials of EGFR inhibitors in patients
with NSCLC, ethnic differences in the incidence and
types of EGFR mutation might similarly exist between
Asian and Caucasian patients with biliary cancers, and
some types of biliary cancer might be more sensitive to
gefitinib than others. Furthermore, trastuzumab, which
is included in the standard of care for HER2-positive
breast cancer in both the adjuvant and palliative
settings, was also demonstrated to provide a survival
benefit for patients with HER2-positive gastric cancer
[65]. Although HER2 expression is uncommon in biliary
cancer, occurring in 4% of patients [66], trastuzumab
might be effective in this subset of patients.

Various other molecular mechanisms have been
reported to have some impact on cell proliferation and
patient prognosis in basic and translational studies;
these findings indicate the potential for the development
of novel drugs for the treatment of biliary cancer.
In a study of biliary tract adenocarcinoma, patients
with mTOR-positive tumors had a significantly shorter
overall survival period than patients with mTOR-negative
tumors [67]. The simultaneous blockade of EGFR and
mTOR in biliary tract cancer cell lines resulted in a
reduction in cell growth and survival [68]. The
Hedgehog and ERK1/2 pathways are important for
biliary cancer cell proliferation, and the simultaneous
inhibition of these two pathways might also lead to
greater reductions in cell growth and viability [69].
The expression of Hsp27 likely increases cell proliferation,
tumor mass, and vascular and capsular invasion, and
potentially promotes aggressive tumor behavior in
intrahepatic cholangiocarcinoma, reducing the survival
period [70]. Moreover, the expression of IGFR in less
than 50% of cancer cells is a marker of poor prognosis
among patients with gallbladder cancer [71]. However,
these findings are applicable to most cancers, and no
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data that are specific for the treatment of biliary cancer
have been identified. As a rare disease, biliary cancer
will likely continue to have a low priority in the
development of new drugs, such as c-Met, mTOR, Hsp
and IGFR inhibitors, in the treatment of cancer.

Personalized medicine is becoming an increasingly
important research topic, particularly for anticancer
agents with molecular targets. Using this approach,
clinical trials focusing on the small proportion of patients
with a common disease who harbor a particular gene
abnormality can be conducted. Establishing the efficacy
of a treatment for a small population of patients with
biliary cancer is likely to be challenging because of
the low incidence of the disease. However, a paradigm
shift from the development of disease-specific novel
drugs to biomarker-oriented investigations that include
rare diseases might represent a new approach to the
development of treatments for rare diseases such as
biliary cancer. Clinical trials investigating the additional
efficacy of novel agents in subsets of patients with a
variety of malignancies, including biliary cancer, who
harbor a particular predictive biomarker could be
conducted based on the standard chemotherapy regimen
for each disease. For this reason, comprehensive data
from translational research on carcinogenesis and
the profiles of targeted molecules or genes in biliary
cancer should be prepared.

Conclusion

The phase III clinical trial comparing GEM plus CDDP
with GEM alone represents a significant advance in
the development of new treatments for unresectable
or recurrent biliary cancer. In addition to establishing a
standard of care, this trial also demonstrated that a
large-scale phase III trial could be conducted for a rare
disease such as biliary cancer. Further investigation
of molecular agents and new treatment strategies,
including second-line chemotherapy, should be continued
in randomized trials. In the future, a paradigm shift
from disease-specific drug development to biomarker-
oriented investigations, including rare diseases such
as biliary cancer, may be warranted.
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CASE STUDIES

Can EUS-guided FNA distinguish between gallbladder cancer and
xanthogranulomatous cholecystitis?

Susumu Hijioka, MD, Mohamed A. Mekky, MD, Vikram Bhatia, MD, Akira Sawaki, MD,
Nobumasa Mizuno, MD, Kazuo Hara, MD, Waki Hosoda, MD, Yasuhiro Shimizu, MD, Kiichi Tamada, MD,
Yasumasa Niwa, MD, Kenji Yamao, MD

Nagoya, Japan

Background: EUS-guided FNA (EUS-FNA) is a useful modality for sampling various targets, but its applicability
to gallbladder (GB) mass lesions is limited.

Objective: To determine the usefulness of EUS-ENA for diagnosing GB mass lesions.

Design: Single-center, retrospective, case-series study.

Setting: Tertiary-care referral center.

Patients: This study involved 15 consecutive patients who underwent EUS-FNA of GB mass lesions. We
punctured GB masses in patients with suspected xanthogranulomatous cholecystitis to distinguish them from
malignancy, and in patients with unresectable GB carcinoma for pathological confirmation. The final diagnosis
was based on surgical histopathological results or follow-up outcome.

Interventions: EUS-FNA.

Main Outcome Measurements: Evaluation of EUS-FNA sampling adequacy rate and diagnostic yield.

Results: Xanthogranulomatous cholecystitis was suspected in 6 of the 15 patients. EUS-FNA revealed foam cells
(n = 3), inflammatory cells (n = 1, proven by cholecystectomy), and GB carcinoma (n = 1), and the amount of
the aspirate was insufficient in one case (xanthogranulomatous cholecystitis was later proven by extended
hepatectomy). The mean follow-up period of the patients with xanthogranulomatous cholecystitis was 1177
days. Adenocarcinoma was confirmed by EUS-FNA in 8 of the 9 patients with suspected unresectable GB
carcinoma, and the FNA was inconclusive in one. All 10 patients with GB carcinoma underwent chemotherapy.
The overall sampling adequacy was 86.6%. The accuracy of EUS-FNA for detecting malignancy and for the final
diagnosis was 93.3% (95% CI, 62.4%-99.9%) and 80% (95% CI, 54%-93.7%), respectively.

Limitations: A small patient cohort and a retrospective design with potential selection bias.

Conclusions: Malignant GB mass lesions can be safely and accurately differentiated by EUS-FNA. Thus, patients
with xanthogranulomatous cholecystitis can avoid undue extensive surgery.

Tissue samples from gallbladder (GB) mass lesions can
be obtained through percutaneous image-guided (eg,
transabdominal US and CT scanning) FNA and occasion-

Abbreviations: EUS-FNA, EUS-guided FNA; GB, gallbladder; LN, lymph
node; XGC, xanthogranulomatous cholecystitis.
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EUS-FNA for gallbladder lesions

TABLE 1. Detailed summary of 15 GB mass lesions
Clinical FNA FNA
No. Sex/age Symptom  diagnosis TNM FNA aim Location/EUS findings Target} passes vresult Final Confirmation Clinical course
1 F/54 RUQ pain XGC Discrimination* Fundus/homogeneous GB 3 Ins XCG Operation Alive at 1426 days
2 M/85 RUQ pain XGC Discrimination  Body-fundus/homogeneous GB 2 XCG  XCG Observation Alive at 562 days
high echo
3 F/77 Appetite loss XGC Discrimination Neck/homogeneous GB 2 XCG  XCG Observation  Alive at 1465 days
4 F/57 Appetite loss XGC Discrimination Neck-body/heterogeneous GB 2 XCG XCG Observation Alive at 951 days
5 M/57 RUQ pain XGC Discrimination  Body-fundus/homogeneous GB 3 IC XCG Operation Alive at 1481 days
6 F/73 Appetite loss XGC Discrimination  Body-fundus/heterogeneous GB 1 GBC  GBC  Chemotherapy Died at 177 days
7 F/59 Jaundice GBC T4NTMO Evidencej Neck-body/homageneous LNGB 3 GBC  GBC Chemotherapy Died at 1109 days
8 M/82 Jaundice GBC T4NIM1 Evidence Neck-body/heterogeneous LN GB 2 GBC GBC  Chemotherapy  Died at 602 days
9 M/68 Appetite loss GBC T3NOM1 Evidence Body/homogeneous GB 3 Ins GBC  Chemotherapy  Died at 706 days
10 M/51 RUQ pain GBC T4N2MO Evidence Fundus/heterogeneous LN GB 3 GBC  GBC Chemotherapy  Died at 60 days
1 F/81 RUQ pain GBC T4N2M1 Evidence Body-fundus/heterogeneous GB 1 GBC  GBC Chemotherapy  Died at 82 days
12 F/67 RUQ pain GBC TaN2M1 Evidence Body/heterogeneous GB % GBC GBC Chemotherapy Died at 1239 days
13 F/55 RUQ pain GBC T4NTMO Evidence Neck-body/homogeneous GB 1 GBC GBC  Chemotherapy  Alive at 126 days
14 Mm/82 Appetite loss GBC T3NOM1 Evidence Neck/homogeneous GB 1 GBC GBC  Chemotherapy  Alive at 92 days
15 M/49 Jaundice GBC T4N1MO Evidence Neck-body/homogeneous LNGB 2 GBC  GBC Chemotherapy  Alive at 67 days
GB, Gallbladder; TNM, tumor/node/metastasis tumor staging; £, female; RUQ, right upper quadrant; XGC, xanthogranulomatous cholecystitis; Ins, insufficient; M, male; IC, inflammatory
cells; GBC, gallbladder carcinoma; LN, lymph node.
*Discrimination between benign and malignant lesions.
‘iEvidence of malignancy before chemotherapy.
LN initially targeted; if failed, insufficient, or negative for carcinoma, GB mass lesion was then punctured.

percutaneous aspiration might be suboptimal for smaller
GB lesions.3%%% Moreover, percutaneous aspiration is as-
sociated with risks of abdominal pain (4.5%), bile perito-
nitis (1%-6%), and needle tract seeding.”® Despite the
established role of EUS-guided FNA (EUS-FNA) as a highly
accurate tissue sampling modality for various lesions, with
a very low complication rate,”!? its role in the context of
suspected GB malignancies has not been elucidated.!?
EUS-FNA could potentially avoid these shortcomings of
percutaneous aspiration of GB lesions. Therefore, we
studied whether EUS-FNA could be used to differentiate
GB mass lesions and diagnose clinically suspected GB
malignancies.

PATIENTS AND METHODS

Between March 1997 and October 2009, 1850 EUS-FNA
procedures were carried out at Aichi Cancer Center Hos-
pital, Nagoya, Japan. Among these procedures, 51 (2.7%)
were done for patients with GB mass lesions either by
puncturing the GB mass itself or by targeting regional
lymph nodes (LNs). The present study retrospectively in-
cluded a subset of 15 consecutive patients (mean age 66.4 +
12.7 years, 8 female) in whom EUS-FNA targeted the GB
mass (Table 1).

Our rationale for using EUS-FNA in these patients was
to obtain histological evidence of malignancy in clinically

suspected, unresectable GB carcinoma and to distinguish
between benign and malignant masses when xan-
thogranulomatous cholecystitis (XGC) was suspected. This
clinical diagnosis was suspected after investigation by CT
scanning and abdominal US. However, to definitively
reach a diagnosis based on imaging features alone was
difficult. When a GB mass with an enlarged, regional,
intra-abdominal LN was found, we punctured the LN first.
If enlarged LNs were not evident, were difficult to punc-
ture (eg, para-aortic location), or the FNA yield from the
LN was negative, we punctured the GB mass lesion itself
(Fig. D).

Study procedure

All patients underwent EUS-FNA with a convex array
echoendoscope (GF—UCT240; Olympus Optical Corp Ltd,
Tokyo, Japan) connected to an US scanning system (SSD
5500; Aloka, Tokyo, Japan). All FNA procedures were
performed by using 22-gauge needles (NA-10J-1, NA-10]J-
KB, NA-11J-KB, or NA-200H-8022; Olympus Medical Sys-
tem Corp Ltd, Tokyo, Japan). Patients were followed-up
for 48 hours after the procedure for any procedure-related
complications. Cytological samples were processed and
analyzed according to established methods of EUS-FNA
aspirate processing.!%13-14 All samples were interpreted
through on-site cytological evaluation and by the same
experienced cytopathologists (W.H., Y.Y.). Our institu-
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Figure 1. Schematic diagram of a gallbladder mass lesion and EUS-guided FNA yiceld. 6B, gallbladder; XGC. xanthogranulomatous cholecystitis; GBC,

gallbladder carcinoma: LN, lymph node: insuff. insufficient aspirate.

tional review board approved this study. Our main out-
come measures were (1) the sampling adequacy rate and
(2) the diagnostic yield of EUS-FNA.

Statistical analysis

We used frequencies, proportions (%), and means for
descriptive analyses where appropriate. The y* test (with
Yates correction) was used as a univariate analysis for
comparative statistics. The results of EUS-FNA were com-
pared with the clinical follow-up or with histopathological
results obtained after surgical resection. Lesions defined as
malignant by EUS-FNA and finally diagnosed as malignant
were considered true positive, and lesions defined as ma-
lignant by EUS-FNA and finally diagnosed as benign were
considered false positive. Likewise, lesions initially cate-
gorized and finally diagnosed by EUS-FNA as benign were
considered true negative, and lesions initially categorized
as benign by EUS-FNA and finally diagnosed as malignant
were considered false negative.

RESULTS

The main cause of referral was right upper quadrant
pain in 7 patients (46.7%), loss of appetite in 5 patients
(33.3%), and obstructive jaundice in 3 patients (20%).
Detailed clinical features of these 15 patients are listed in
Table 1.

Evaluation of the EUS findings from 51 GB masses
(XGC, n = 5; GB carcinoma, n = 46) revealed that only the
presence of regional LNs and a disrupted mucosal lining
favored a diagnosis of GB carcinoma (Table 2).

TABLE 2. EUS features of XGC and GBC

XGC (n = 5) GBC(n=46)
no. patients no. patients P

EUS findings (%) (%) value*
Gallbladder
Focal thickening 1(20) 7(15.2) .7 (NS)
Diffuse thickening 4 (80) 39 (84.8)
Mucosal line
Continuous 3 (60) 5(10.8) .02
Disrupted 2 (40) 41 (89.1)
Intramural 3(60) 12(26.1)  .2(NS)
hypoechoic nodule
Gallstone 4 (80) 16 (34.8) .1 (NS)
Lymph node 0(0) 40 (87) .0001
swelling

XGC, Xanthogranulomatous cholecystitis; GBC, gallbladder
carcinoma; NS, not significant.
*v? test with Yates correction.

A total of 19 punctures (GB masses, n = 15; regional
lymphadenopathy, n = 4) were performed in 15 pa-
tients with GB masses. The sample adequacy rate for
cytological evaluation was 13 of 15 (86.6%; 95% CI,
60.8%-97.5%).

Clinically suspected XGC could not be differentiated
from malignancy, and regional lymphadenopathy was un-
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Figure 2. Findings of CT scans and EUS-guided FNA of xanthogranulomatous cholecystitis from patient 5. A, Abdominal CT scan shows the diffuse,
irregular wall of a thickened gallbladder (armow) with gall stones and irregular, low-density arcas in the liver (arrowbead). B, EUS-guided FNA for a
gallbladder mass lesion. The arrow shows the FNA needle inside the lesion. €, Foam cells in an FNA-cytology specimen (arrow) (Diff-Quik. orig. mag.
X400). D, Aggregates of foamy macrophages in cell block sections (arrow) (H&E, orig. mag. X400). These were diagnosed as xanthogranulomatous

cholecystitis.

detectable in 6 lesions. Among these, EUS-FNA sampling
was inconclusive in 1 patient. who underwent surgery
(extended right lobe hepatectomy with bile duct resection,
transverse colectomy, and partial duodenal resection) be-
cause of concerns about GB carcinoma, but XGC was
confirmed in the resected specimen. The presence of typ-
ical foam cells in 3 patients and inflammatory cells in 1 led
to a presumptive EUS-FNA diagnosis of XGC. The pre-
sumptive diagnosis was confirmed at follow-up in the 3
patients with foam cells and by simple cholecystectomy
for coexistent GB stones in the other with inflammatory
cells (Fig. 2). Although XGC with a liver abscess was
clinically suspected in the remaining patient, EUS-FNA
revealed GB carcinoma. Unresectable GB carcinoma was

suspected in another 9 patients, and the aim of puncture
was to obtain pathological evidence of malignancy before
chemotherapy. Intra-abdominal regional lymphadenopa-
thy was detected in 7 of these patients (4 LNs were punc-
tured, and 3 were too small for puncture). These 4 LN
punctures were negative for malignancy, and, hence, the
GB mass itself was punctured (Fig. 3). Sampling was suf-
ficient in 8 patients in whom GB carcinoma was diagnosed
and yielded only atypical cells from 1 patient that were
insufficient to establish a conclusive diagnosis (considered
as false negative). This patient was further treated, based
on the overall clinical and imaging profile, as having GB
carcinoma. All patients with GB carcinoma (n = 10) re-
ceived chemotherapy. No serious procedure-related com-
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A

Figure 3. Findings of CT and EUS-guided FNA of gallbladder carcinoma from Patient 13. A, A CT image shows diffuse, irregular wall thickening and
the disrupted mucosal line of the gallbladder (arrow). B, EUS-guided FNA for a gallbladder mass lesion (arrow, FNA needle inside the lesion;

arrowhead, the gallbladder lumen).

plications developed in any of the 15 patients within the
initial 48 hours. With regard to delayed complications,
patients with XGC were followed-up as outpatients at
regular intervals, and all those with GB carcinoma were
followed-up as outpatients every 1 to 2 weeks for chemo-
therapy. No serious procedure-related delayed complica-
tions developed. The diagnostic accuracy of EUS-FNA to
correctly distinguish between benign and malignant
masses was 93.3% (14/15; 95% CI, 62.4%-99.9%), with a
sensitivity and specificity of 90% (95% CI, 57.4%-99.9%)
and 100% (95% CI, 51.9%-100%), respectively. Only one
EUS-FNA result was a false negative because of insufficient
sampling from unresectable GB carcinoma, and none of
the results were false positive (Table 3).

The overall EUS-FNA diagnosis was concordant with
the final diagnoses in 12 lesions (accuracy 80%; 95% CI,
54%-93.7%). Among the 3 discordant false-negative re-
sults, the EUS-FNA vyield was insufficient, and only atypical
cells or only inflammatory cells were found in one sample
each.

DISCUSSION

EUS-FNA is an established diagnostic tool for obtaining
tissue samples from diverse types of lesions. Although EUS
has the potential for staging GB masses, it has not been
adequately evaluated in the context of GB mass lesions.
Only 3 reports have been published. Jacobson et al' re-
viewed 6 patients (GB carcinoma, n = 5; XGC, n = 1) with
an 83% accuracy rate. Varadarajulu and Eloubeidi? also
studied 6 patients (GB carcinoma, n = 5) and achieved
100% sampling adequacy. Meara et al'® punctured 7 GB
mass lesions and obtained 100% specificity and 80% sen-

TABLE 3. Diagnosticyield of EUS-guided FNA: benign

versus malignant

Final diagnosis

Benign Malignant
EUS-guided FNA diagnosis
Benign 5 (TN) 1* (FN)
Malignant 0 (FP) 9 (TP)
Total 5 10

TN, True negative; FN, false negative; FP, false positive; TP, true
positive; XGC, xanthogranulomatous cholecystitis.

Five TNs comprised XGC (n = 4) and insufficient aspirate (n = 1).
*Atypical EUS-guided FNA diagnosis of one FN.

sitivity. Our sampling adequacy was 86.6% with only 2
insufficient samples. Our approach was to distinguish be-
tween benign and malignant masses, especially those that
were XGC, because the malignant potential of this lesion
cannot be conclusively ruled out based on imaging
alone.'%:1718-20 One of 6 XGC punctures yielded an insuf-
ficient aspirate, and the patient underwent extended right
hepatectomy, transverse colectomy, and partial duodenal
resection. The other 5 patients avoided surgery or at least
major resections after EUS-FNA, which justifies the use of
EUS-FNA when XGC is suspected. Another point is that
coexisting carcinomas cannot be ruled out, because they
have been identified in 2% to 15% of patients with
XGC.2% Notably, most GB carcinoma associated with
XGC occurs in the GB neck region,?-2> which is thought to
be due to increased pressure within the GB. Therefore, we
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recommend careful observation of the GB neck region
and of the cystic duct by EUS in such circumstances, and
adequate sampling from such regions will greatly reduce
the incidence of false-negative findings for coexisting car-
cinomas. We reported sensitivity, specificity, and accuracy
of 90%, 100%, and 93.3%, respectively. This level of accu-
racy might be attributable to immediate cytological analy-
sis and repeated needle passage to acquire adequate sam-
ples. We were also concerned about the possibility of
puncturing cystic structures like the GB, and, in turn,
spilling its contents. Thus, our operators attempted to
avoid puncturing the GB mass through any intervening
layer of fluid or potential space and targeted the mass by
enfacing the probe simply through changing the position
of the echoendoscope. The strength of the present study is
that relatively more patients with GB mass lesions were
recruited than in published reports. We also selected pa-
tients who had undergone EUS-FNA for a GB mass itself,
regardless of whether an LN had been punctured before-
hand. However, the retrospective design and the patient
selection algorithm might have led to selection bias. In
conclusion, we believe that EUS-FNA is a safe, feasible,
and accurate method of detecting malignancies among GB
mass lesions, and we recommend its incorporation into
diagnostic work-up algorithms.
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ENDOSCOPIC ULTRASOUND-GUIDED CHOLEDOCHODUODENOSTOMY

Kazuo HaRra,' KENJT YAMAO,! NOBUMASA MIZUNO,' AKIRA SAWAKI,' TADAYUKI TAKAGI' AND
VIKRAM BHATIA?

'Department of Gastroenterology, Aichi Cancer Center Hospital, Nagoya, Aichi, Japan; and *Department of Medical
Hepatology, Institute of Liver and Biliary Sciences, Delhi, India

Endoscopic biliary drainage (EBD) may be unsuccessful in some patients, because of failed biliary cannulation or tumor
infiltration, limiting endoscopic access to major papilla. The alternative method of percutaneous transhepatic biliary
drainage carries a risk of complications, such as bleeding, portal vein thrombus, portal vein occlusion and intra- or
extra-abdominal bile leakage. Recently, endoscopic ultrasonography (EUS)-guided biliary stent placement has been
described in patients with malignant biliary obstruction. Technically, EUS-guided biliary drainage is possible via transgastric
or transduodenal routes or through the small intestine using a direct access or rendezvous technique. We describe herein a
technique for direct stent insertion from the duodenal bulb for the management of patients with jaundice caused by
malignant obstruction of the lower extrahepatic bile duct. We think transduodenal direct access is the best treatment
in patients with jaundice caused by inoperable malignant obstruction of the lower extrahepatic bile duct when EBD fails.

Key words: endoscopic biliary drainage, endoscopic ultrasonography (EUS)-guided biliary drainage, EUS-guided
choledochoduodenostomy (EUS-CDS), EUS-guided fine-needle aspiration (EUS-FNA), interventional EUS.

INTRODUCTION

Endoscopic ultrasonography (EUS) has become an indis-
pensable diagnostic procedure using endoscopy along with
intraluminal ultrasonography. EUS provides high-resolution
images of gastrointestinal malignancies such that depth of
tumor invasion can be accurately determined. It also visual-
izes lesions outside of the gastrointestinal tract, particularly
those in the pancreas and bile ducts. In 1992, EUS-guided
fine-needle aspiration (EUS-FNA) of lesions in the pancreas
head was made possible using a curved linear array echoen-
doscope. Since then, many researchers expanded the indica-
tion of EUS-FNA to various types of lesions as well as to a
variety of therapeutic purposes even in the field of biliary
diseases."”"” In the present paper, we present our experience
and technique of EUS-guided choledochoduodenostomy
(EUS-CDS).

METHODS
Technique for EUS-guided choledochoduodenostomy

The method of EUS-CDS in our hospital is as follows.

e Insert a convex-type ultrasound endoscope (GF-UCT240;
Olympus Optical, Tokyo, Japan) into the duodenum, and
place the top of the endoscope in the duodenal bulb.

¢ Carry out endoscopic observation to confirm the absence
of any lesions in the duodenal bulb.
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Visualize the extrahepatic bile duct along the long axis

from the duodenal bulb. At this stage, adjust the location of

the scope so that the puncture needle is toward the hepatic

hilum, and confirm a lack of vessels in the punctured region

by using color and power Doppler mode.

¢ Puncture the bile duct under EUS guidance using a 22-G
FNA needle (NA-200H-8022; Olympus Optical, Tokyo,
Japan) and confirm the aspiration of bile juice (Fig. 1).

* Inject contrast medium through the needle to visualize
the intra- and extrahepatic bile ducts (Fig. 2).

e After removal of the needle, insert a needle knife (Zimmon

papillotomy knife; Cook Endoscopy, Winston-Salem, NC,

USA) into the bile duct while setting the output current to

the incision mode under real-time EUS guidance.

Fig. 1. Convex echoendoscope, located in the apex of the
duodenal bulb, clearly displays the extrahepatic bile duct and the
puncture needle.
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Fig. 6. Biliary stent placed from the first portion of the duode-
num to the extrahepatic biliary duct.

Scientific) through the choledochoduodenal fistula into the
extrahepatic bile duct (Fig. 6).

¢ Confirm the absence of intra-abdominal leakage of con-
trast medium on X-ray fluoroscopy.

e Confirm tube position and lack of bleeding, and complete
drainage.

The modified method of EUS-CDS is as follows:

e Insert a 19-G needle (EchoTip; Wilson-Cook) transduode-
nally into the bile duct under EUS guidance.

e Aspirate the bile and insert the contrast medium into the
bile duct for cholangiography.

e Insert a 450-cm long, 0.035-inch guidewire into the outer
sheath.

e Dilate the choledochoduodenal fistula using a biliary cath-
eter for dilation (Soechendra biliary dilator; Wilson-Cook),
or papillary balloon dilator (Maxpass; Olympus Medical
Systems, Tokyo, Japan).

e Insert a 5-Fr to 10-Fr biliary plastic stent or self-
expandable metallic stent through the choledochoduode-
nostomy site into the extrahepatic bile duct.

Method for exchanging occluded stents in EUS-CDS
(guidewire-assisted stent exchange)

The method for exchanging an occluded stent in our hospital

is as follows.

e Remove the occluded stent using a dormia basket through
a duodenoscope when the stent has been in situ for a
sufficient period of time. The choledochoduodenal fistula is
usually mature 2 or 3 weeks after stent insertion.

o After stent removal, insert an ERCP catheter (Tandem
3-lumen ERCP catheter; Microvasive Endoscopy, Boston
Scientific) through the choledochoduodenal fistula into the
bile ducts, followed by placement of a (.035-inch guidewire
(450 cm, Jagwire; Microvasive Endoscopy, Boston Scien-
tific) deep into the intrahepatic biliary ducts (Fig. 7).

e Insert a new 8.5-Fr straight biliary stent (Tannenbaum
stent; Wilson-Cook) over the guidewire into the bile ducts.

149

Fig. 7. Guidewire-loaded endoscopic retrograde cholangiopan-
creatography catheter inserted from the choledochoduodenal
fistula, which shows a sufficiently wide opening.

Fig. 8. Removal of the occluded stent using a snare with the
guidewire in place.

The modified technique in our hospital for exchanging the

occluded stent for EUS-CDS is as follows.

e Insert a 0.035-inch guidewire into the bile duct through
an occluded stent using an ERCP catheter when the stent
has not been in situ for a long enough time for a mature
choledochoduodenal fistula to have formed.

e Remove the occluded stent using a snare with the
guidewire in place, through the biopsy channel of the
duodenoscope (Fig. 8).

e Insert a new 8.5-Fr straight biliary stent into the bile ducts
over the guidewire.

DISCUSSION

Up to now, EUS-CDS for patients with malignant biliary
duct obstruction has been reported to be technically success-
ful without any serious complications, offering clinically
effective drainage in all patients with a comparatively long
patency period."™"” As more experience is gained, we have to

© 2010 The Authors
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determine which of the following is more effective: (i) trans-
duodenal approach versus transgastric approach; (ii) direct
access versus rendezvous technique; (iii) fistulotome versus
fine needle for biliary duct puncture; (iv) tapered biliary dila-
tors versus balloon dilation; (v) plastic stent versus (covered)
metal stent; (vi) straight stent versus pigtail stent; and (vii)
8.5-Fr stent versus greater or smaller sized stents, and
troubleshooting for early and late complications.

Our opinions on the above-mentioned questions are as
follows.

1. The transduodenal approach allows easy access to
extrahepatic bile ducts and it is easy to dilate the fistula
compared with the transgastric approach.

2. The rendezvous technique is complicated and needs
much more time compared with the direct access technique.
In case of patients with many ascites or in operable cases, the
rendezvous technique may be better than the direct access
technique.

3. We prefer to use the needle knife to puncture extrahe-
patic bile ducts, because a site punctured by the needle knife
is easy to dilate compared with the 19-G FNA needle. Some-
times, it is very difficult for us to dilate the gastrointestinal
wall and it takes too much time.

4. If a balloon is used to dilate the gastrointestinal wall, we
have to pull back the echoendoscope. So, the transduodenal
approach has the possibility of the scope slipping out from
the duodenum to the stomach.

5. Because the transgastric approach needs a large-sized
stent diameter to prevent stent occlusion by food, a metal
stent may be effective for the gastric approach.

6. It is difficult or impossible to use the guidewire-assisted
stent exchange method for the pigtail stent in situ, when the
stent is occluded.

As the above issues are resolved, we envisage that the
technique of EUS-CDS will be gradually standardized and
new dedicated endoscopic devices will be developed.
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* Perspective of chemotherapy for biliary tract
cancer : gemcitabine with cisplatin
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