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Abstract
Intrahepatic cholangiocarcinoma (ICC) is an aggressive malignancy with poor prognosis and increasing incidence. Due to its
asymptomatic manifestation, ICC often progresses to a metastatic stage on diagnosis. The current study attempted to evaluate the
prognostic value of site-specific metastases in patients with metastatic ICC.
Surveillance, Epidemiology, and End Results (SEER) database (2010–2015) was queried and metastatic ICC patients were

classified according to the metastatic sites. Kaplan–Meier analysis was used for survival comparisons and multivariate analysis was
performed to elicit characteristics independently associated with survival.
A total of 1567 patients were identified and included in the analysis. Compared with those with multiple-site metastases, patients

with single-site metastases had better prognostic outcomes. Among the single-site metastases, regional lymph nodes metastases
had the best prognosis; liver metastases had better prognostic outcomes than bone metastases; no significant difference was found
between lung and bone or liver metastasis. Local treatment of primary tumor might benefit patients with isolated lymph nodes
metastases and few exceptional cases of patients with liver metastases.
Different metastatic sites have distinct impact on the survival outcomes of patients with advanced ICC and highly selected subset

of them might benefit from the local treatment of the primary tumor.

Abbreviations: AJCC = American Joint Committee on Cancer, CI = confidence interval, CSS = cancer-specific survival, HR =
hazard ratio, ICC = intrahepatic cholangiocarcinoma, NCCN = National Comprehensive Cancer Network, OS = overall survival,
SEER = Surveillance, Epidemiology, and End Results.
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1. Introduction

Intrahepatic cholangiocarcinoma (ICC) is the second most
common primary liver cancer and accounts for 10–15% of all
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primary liver cancers.[1,2] It is highly malignant and has an
extremely poor prognosis[3] and its incidence rate has promi-
nently increased over the past several decades worldwide.[4,5]

Currently, radical surgical resection seems to be the only
potentially curative therapy for patients with ICC. However,
as the symptoms of ICC manifest mainly late and not specific,
most patients present with advanced stages at the point of
diagnosis. Only 30% to 60% of ICC patients are candidates for
such a surgical resection.[6] Even in patients who undergo
successful resection, the overall 5-year postoperative survival rate
is usually lower than 40%[7] and that for advanced patients who
cannot be operated on is even worse, falling short of 5%.[8]

With the progress of disease process, advanced intrahepatic
cholangiocarcinomas often preferentially metastasize to liver and
extrahepatic organs including lungs, bones, brain, and lymph
nodes.[5] Patients with different metastatic sites might present
different tumor biologic patterns, face different prognostic
prospects, and need distinct therapeutic approaches.[9] Never-
theless, due to rare data of ICC metastases, few detailed studies
have explored the profiles of liver and extrahepatic metastasis.
Therefore, metastatic patterns of ICC still await further
clarification and it remains unsettled whether different metastatic
sites would be translated into distinct clinical outcomes. Besides,
patients with different metastatic sites might react differently to
the treatments. A retrospective cohort study suggests that benefits
of overall survival from surgical resection might be obtained in
some advanced ICC patients with intrahepatic metastasis,
vascular invasion, or regional lymph nodemetastasis.[10] Another
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study reports that percutaneous radiofrequency ablation (RFA)
may provide successful local tumor control in some patients with
unresectable intrahepatic cholangiocarcinomas, which are of
intermediate or small diameter.[11] However, these studies are
based on a rather small single-center patient cohort. The effects of
surgery or local tumor destructions including RFA on the
metastatic ICC are still disputable. Therefore, it is meaningful to
elucidate the metastatic distribution of ICC in order to reap better
treatment outcomes and more survival benefits.
So far, population-based data on the prognostic value of site-

specific metastases for metastatic ICC are insufficient. Thus, this
study attempted to review the presentation and treatment trends of
metastatic ICC patients registered within the Surveillance,
Epidemiology, and End Results (SEER) database with a particular
focus on the prognostic value of different metastatic sites.
Figure 1. Flowchart of population inclusion of the stu
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2. Materials and methods

2.1. Cohort population

The data for this study were extracted from the SEER database of
the US National Cancer Institute, which contains information
from various locations and sources throughout the United States,
representing approximately 28% of the US population.[12] The
data were retrieved by utilizing the SEER∗Stat software (Version
8.3.5). Patients diagnosed with intrahepatic cholangiocarcino-
mas from 2010 to 2015 were identified and the detailed
population selection procedure was summarized in Figure 1.
Briefly, we included cases with a primary site of “intrahepatic bile
duct”, with ICD-O-Histology/behavior codes of 8160/3 (chol-
angiocarcinoma) and with a clinical stage of N1 or M1
(American Joint Committee on Cancer (AJCC) 7th edition).
dy. AJCC=American Joint Committee on Cancer.
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We excluded patients without sufficient survival data. Cases with
multiple primary tumors were also excluded.

2.2. Covariates and follow-up information

Covariates of interest extracted for each case included age on
diagnosis, gender, race, tumor size and grade, site of extrahepatic
metastasis, local treatments of the primary tumor (surgery or
local tumor destruction). The follow-up information included
survival months and cause-specific death classification. The
primary endpoints of the study were overall survival (OS) and
cancer-specific survival (CSS). OS time was calculated from the
date of diagnosis to the date of death from any cause or the last
follow-up. CSS time was from the date of diagnosis to death from
ICC or the last follow-up. The study was approved by the review
board of Fujian Medical University Union Hospital, Fujian,
China. SEER dataset was accessed through the reference number
10372-Nov2017. Extraction of data from the SEER database
does not require informed consent.
2.3. Statistical analysis

In this study, metastatic intrahepatic cholangiocarcinoma
patients were classified according to the site of metastases
(bone, brain, liver, lung, and regional lymph nodes). Chi-
square test and Fisher’s exact test were utilized to compare the
clinicopathological characteristics among different metastatic
sites. Kaplan–Meier analysis and log rank testing were used
for survival comparisons. Multivariate Cox proportional
hazards regression analysis was employed to evaluate the
prognostic factors, and hazard ratios (HRs) along with 95%
confidence interval (CI) were calculated. A 2-tailed P value
Table 1

Clinical features and metastatic sites.
Bone

metastases (%)
Brain

metastases (%)
L

metas

Features Yes No P-value Yes No P-value Yes

Age (yr)
<65 132 (16.0) 695 (84.0) .085 5 (0.6) 822 (99.4) .000

∗
250 (30.2

≥65 95 (12.8) 645 (87.2) 5 (0.7) 735 (99.3) 246 (33.2
Race
White 180 (14.8) 1033 (85.2) .512 9 (0.7) 1204 (99.3) .000

∗
388 (32.0

Black 14 (11.0) 113 (89.0) 0 (0) 127 (100) 39 (30.7
Others 33 (14.5) 194 (85.5) 1 (0.4) 226 (99.6) 69 (30.4

Genders
Male 134 (16.7) 668 (83.3) .012 6 (0.7) 796 (99.3) .754

∗
242 (30.2

Female 93 (12.2) 672 (87.8) 4 (0.5) 761 (99.5) 254 (33.2
Histologic grade
High 3 (6.4) 44 (93.6) .567 0 (0) 47 (100) .805

∗
12 (25.5

Moderate 35 (13.9) 216 (86.1) 1 (0.4) 250 (99.6) 42 (16.7
Poor 45 (15.7) 242 (84.3) 1 (0.3) 286 (99.7) 73 (25.4
Undifferentiation 1 (14.3) 6 (85.7) 0 (0) 7 (100) 1 (14.3
Unknown 143 (14.7) 832 (85.3) 8 (0.8) 967 (99.2) 368 (37.7

T stage
T0 3 (30.0) 7 (70.0) .006 1 (10.0) 9 (90.0) .005

∗
8 (80.0

T1 46 (17.9) 211 (82.1) 0 (0) 257 (100.0) 51 (19.8
T2 93 (14.1) 565 (85.9) 2 (0.3) 656 (99.7) 167 (25.4
T3 24 (10.0) 215 (90.0) 1 (0.4) 238 (99.6) 62 (25.9
T4 6 (6.2) 91 (93.8) 0 (0) 97 (100.0) 32 (33.0
Tx 55 (18.0) 251 (82.0) 6 (2.0) 300 (98.0) 176 (57.5

Tumor size (cm)
<5 21 (8.4) 229 (91.6) .004 2 (0.8) 248 (99.2) .914

∗
54 (21.6

≥5 100 (14.3) 599 (85.7) 4 (0.6) 695 (99.4) 127 (18.2
Unknown 106 (17.2) 512 (82.8) 4 (0.6) 614 (99.4) 315 (51.0

Local treatment of the primary tumor
Yes 2 (1.2) 170 (98.8) <.001 0 (0) 172 (100.0) .613

∗
12 (7.0)

No 225 (16.1) 1170 (83.9) 10 (0.7) 1385 (99.3) 484 (34.7

∗
Fisher’s exact test.
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<.05 was considered as statistically significant. All of the
statistical analyses were performed using SPSS Statistics 19.0
(IBM, NY).
3. Results

3.1. Patients’ characteristics

A total of 1567 patients with metastatic intrahepatic cholangio-
carcinoma were identified and included in the current study
according to the inclusion and exclusion criteria. Table 1
summarizes the distribution of different metastatic sites and
baseline characteristics for all enrolled patients. A total of 227
(14.5%) patients were diagnosed with bone metastasis, 10
(0.6%) patients with brain metastasis, 496 (31.7%) with liver
metastasis, 346 (22.1%) with lung metastasis and 864 (55.1%)
with regional lymph nodes metastases. A total of 927 (59.2%)
patients had a single-site of metastases while 640 patients
(40.8%) had multi-site metastases, the median follow-up time
was 6 months and 5 months. In patients with single-site
metastases, 70 (4.3%) cases were diagnosed with single bone
metastasis, 193 (12.3%) with liver metastasis, 91 (5.8%) with
lung metastasis, and 571 (36.4%) were with regional lymph
nodes metastases, the median follow-up time was 4 months, 5
months, 5 months, 7 months, respectively. Only 2 patients were
diagnosed with single brain metastasis. Surgery to the primary
tumor was performed on 162 (10.3%) patients and other local
tumor destructions of the primary tumor were performed on 10
(0.6%) patients. No information on systemic treatment was
provided in the SEER database. Statistically significant correla-
tions were obtained between different characteristics and each
site of metastases.
iver
tases (%)

Lung
metastases (%)

Regional lymph
nodes metastases (%)

No P-value Yes No P-value Yes No P-value

) 577 (69.8) .211 183 (22.1) 644 (77.9) .000 486 (58.8) 341 (41.2) .002
) 494 (66.8) 163 (22.0) 577 (78.0) 378 (51.1) 362 (48.9)

) 825 (68.0) <.001 262 (21.6) 951 (78.4) .065 675 (55.6) 538 (44.4) .694
) 88 (69.3) 22 (17.3) 105 (82.7) 66 (52.0) 61 (48.0)
) 158 (69.6) 62 (27.3) 165 (72.7) 123 (54.2) 104 (45.8)

) 560 (69.8) .212 191 (23.8) 611 (76.2) .100 448 (55.9) 354 (44.1) .576
) 511 (66.8) 155 (20.3) 610 (79.7) 416 (54.4) 349 (45.6)

) 35 (74.5) <.001 10 (21.3) 37 (78.7) .156 32 (68.1) 15 (31.9) <.001
) 209 (83.3) 41 (16.3) 210 (83.7) 157 (62.5) 94 (37.5)
) 214 (74.6) 63 (22.0) 224 (78.0) 186 (64.8) 101 (35.2)
) 6 (85.7) 1 (14.3) 6 (85.7) 4 (57.1) 3 (42.9)
) 607 (62.3) 231 (23.7) 744 (76.3) 485 (49.7) 490 (50.3)

) 2 (20.0) <.001 5 (50.0) 5 (50.0) .028 3 (30.0) 7 (70.0) <.001
) 206 (80.2) 51 (19.8) 206 (80.2) 152 (59.1) 105 (40.9)
) 491 (74.6) 142 (21.6) 516 (78.4) 410 (62.3) 248 (37.7)
) 177 (74.0) 50 (20.9) 189 (79.1) 152 (63.6) 87 (36.4)
) 65 (67.0) 15 (15.5) 82 (84.5) 57 (58.8) 40 (41.2)
) 130 (42.5) 83 (27.1) 223 (72.9) 90 (29.4) 216 (70.6)

) 196 (78.4) <.001 30 (12.0) 220 (88.0) <.001 157 (62.8) 93 (37.2) <.001
) 572 (81.8) 143 (20.5) 556 (79.5) 469 (67.1) 230 (32.9)
) 303 (49.0) 173 (28.0) 445 (72.0) 238 (38.5) 380 (61.5)

160 (93.0) <.001 9 (5.2) 163 (94.8) <.001 145 (84.3) 27 (15.7) <.001
) 911 (65.3) 337 (24.2) 1058 (75.8) 719 (51.5) 676 (48.5)
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Figure 2. Kaplan–Meier curves of overall survival (a) and cancer-specific survival (b) according to metastasis to single or multiple sites. The difference in survival
between patients with single-site metastases and with multiple-site metastases was statistically significant (P< .001 for both end points).
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3.2. Survival analysis

The overall survival and ICC specific survival were compared
according to different metastatic sites. For both endpoints,
Kaplan–Meier analysis showed that patients with single-site
metastases have better survival outcomes than patients with
multiple-site metastases (P< .001 for both end points) (Fig. 2).
Among patients with single-site metastases, patients with
regional lymph nodes metastases had the best prognosis; patients
with isolated liver metastasis had better outcomes than patients
with bone metastasis (lymph nodes vs liver metastasis: P= .011
for OS and P= .048 for CSS; lymph nodes vs lung metastasis:
P=.004 for OS and P= .001 for CSS; lymph nodes vs bone
metastasis: P< .001 for both OS and CSS; liver vs lung
metastasis: P= .414 for OS and P= .158 for CSS; liver vs bone
metastasis: P= .025 for OS and P= .041 for CSS; lung vs bone
Figure 3. Kaplan–Meier curves of overall survival (a) and cancer-specific survival
Patients with regional lymph nodesmetastases had the best prognosis (P< .05). Pa
metastasis (P< .05).

4

metastasis: P= .172 for OS and P= .567 for CSS) (Fig. 3). Patients
with isolated brain metastasis were excluded from this analysis
due to the small sample size (n=2).
In addition, OS and CSS were assessed according to whether

local treatment of the primary tumor was performed on patients
with single liver (the median follow-up time was 22 months for
yes and 5 months for no), lung (the median follow-up time was
7.5 months for yes and 5 months for no), or regional nodal
metastasis (the median follow-up time was 11.5 months for yes
and 6 months for no). Patients with single bone metastasis were
not included because there was only 1 case. The results showed
that patients with isolated regional nodal metastasis may benefit
from local treatment of the primary tumor. Besides that, few
exceptional cases of patients with isolated liver metastases might
also benefit from local treatment of the primary tumor (Fig. 4).
(b) according to the sites of metastases in patients with single metastatic site.
tients with isolated liver metastasis had better outcomes than patients with bone



Figure 4. Kaplan–Meier curve of overall survival (a–c) and cancer-specific survival (d–f) according to the performance of local treatment to the primary tumor. (a and
d) Few exceptional cases of patients with liver metastases benefited from local treatment of the primary tumor. (b and e) No significant differences were found in the
prognosis between patients with single lung metastasis regardless of the reception of local treatment. (c and f) Patients with isolated regional lymph node
metastases benefited from local treatment of the primary tumor.
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Furthermore, multivariate Cox regression analysis was
performed to identify independent factor that might influence
the survival. We found that the age (<65 years) and local
treatment of the primary tumor were associated with better
overall survival and intrahepatic cholangiocarcinoma specific
survival. Patients with well/moderately-differentiated carcinomas
had better prognosis compared with patients with poorly-
differentiated or undifferentiated carcinomas (Table 2).
4. Discussion

ICC represents a subtype of bile duct adenocarcinoma involving
the small ducts within the liver.[13] After hepatocellular
carcinoma (HCC), ICC is the second most common primary
hepatic malignant tumor and its incidence is increasing
throughout the world.[14] Compared with HCC, it is even more
invasive and has a higher percentage of metastasis.[15] Up to date,
radical surgical treatment has been considered to be the only
effective therapy for ICC patients. However, the resectability rate
of ICC remains low[16] and the prognosis of ICC patients is
usually poor, especially for advanced-stage cases with intra-
hepatic or extrahepatic metastasis. The 5-year relative survival
rate is reported to be about 3.1%.[17] Thus, a clear understanding
of clinical features and metastatic sites becomes urgent. In this
study, we analyzed a large, contemporary series of patients with
5

metastatic ICC from a representative national cohort and
discussed the prognostic value of site-specific metastases and
local treatment of the primary tumor.
It was reported that patients afflicted with single-site

metastases had a better prognosis than patients with multiple-
site metastases by 2 studies of metastatic bladder cancer, in which
the SEER database was also used.[9,18] Using Kaplan–Meier
analysis and log-rank test, we also found a significant difference
between patients of ICC with single-site metastases and multiple-
site metastases in this study. The former seemed to have a much
better prognosis. But in multivariate Cox regression analysis,
single-site metastasis was not found to be a significant
independent prognostic predictor of OS and CSS. In fact, one
of the above mentioned study about metastatic gallbladder
cancer has the similar problem. In Dong et al’s study, the results
of multivariate analysis also did not support multiple metastases
emerge as an independent risk factor for poor prognosis. The
difference might arise from the different choices of the covariates
in the Coxmodel, and further studies are needed to expound how
the number of metastatic sites could affect the prognosis of
patients with metastatic ICC.
Moreover, our data revealed prognostic differences of the site

of metastases. Patients with isolated regional lymph node
involvement were more common and, as expected had better
outcomes than patients with any other isolated metastases. Liver

http://www.md-journal.com


Table 2

Multivariate Cox regression analysis of prognostic factors influencing survival outcomes in overall patient cohort.

Overall survival Cancer-specific survival

Characteristics Hazard ratio (95% CI) P-value Hazard ratio (95% CI) P-value

Age at diagnosis, yr
<65 0.682 (0.562–0.829) <.001 0.751 (0.595–0.949) .016
≥65 1.00 (Reference) 1.00 (Reference)

Race
White 1.00 (Reference) .480 1.00 (Reference) .468
Black 0.962 (0.666–1.391) .837 0.970 (0.647–1.453) .882
Others 0.835 (0.623–1.118) .226 0.803 (0.565–1.139) .218

Gender
Male 1.329 (1.094–1.616) .004 1.353 (1.064–1.720) .014
Female 1.00 (Reference) 1.00 (Reference)

Histologic grade
High/Moderate 1.00 (Reference) 1.00 (Reference)
Poor/Undifferentiation 1.588 (1.302–1.938) <.001 1.467 (1.150–1.872) .002

T stage
T0 1.00 (Reference) .065 1.00 (Reference) .550
T1 1.192 (0.367–3.865) .770 1.368 (0.413–4.528) .608
T2 1.674 (0.519–5.401) .389 1.731 (0.526–5.704) .367
T3 1.740 (0.531–5.704) .360 1.635 (0.486–5.500) .427
T4 1.761 (0.518–5.988) .365 1.790 (0.511–6.271) .363

Tumor size (cm)
<5 1.039 (0.814–1.326) .760 0.975 (0.713–1.333) .873
≥5 1.00 (Reference) 1.00 (Reference)

Metastatic type
Single-site 0.951 (0.763–1.185) .655 0.882 (0.681–1.141) .339
Multiple-site 1.00 (Reference) 1.00 (Reference)

Local treatment of the primary tumor
Yes 1.00 (Reference) 1.00 (Reference)
No 1.613 (1.284–2.025) <.001 1.619 (1.211–2.165) .001

CI= confidence interval.
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was the second most common metastasis site and patients with
isolated liver metastasis had better prognosis than patients with
bonemetastasis, but not than patients with lungmetastasis. There
were no significant differences in survival between patients with
bone metastasis and lung metastasis. Additionally, we also
evaluated the efficacy of local therapy to the primary tumor for
patients with advanced ICC. Benefits of local treatment of the
primary tumor in cases of a metastatic solid tumor have been
suggested for metastatic breast cancer and renal cell carcino-
ma.[19,20] Primary tumor removal can reverse immune suppres-
sion caused by bulky tumor even in the presence of extensive
metastatic disease.[21] Given that ICC is a primary liver cancer,
local liver-directed treatments are central to the management of
patients with ICC.[22] Liver-directed treatments include surgical
resection and other local tumor destructions, such as thermal
ablation therapy.[23] However, data on outcomes after local liver-
directed treatments for advanced ICC are limited due to the rarity
of the disease.
In the present study, we found that the majority of these

patients received surgical resection while a small subset was
treated with other local tumor destructions. The use of
radiofrequency ablation, cryotherapy and microwave ablation
is less used may because of common large size of ICC and
increased risk of biliary complications for tumors near the hilum
and pedicles.[24] In current study, survival analysis showed that
for patients with isolated lymph regional nodal metastasis, those
undergoing local treatment of the primary tumor had a better
prognosis. Nodal status is important among patients with ICC,
as lymph node metastasis is one of the strongest factors
6

associated with poor long-term survival.[25,26] However,
published literature regarding the benefit of surgical resection
for patients with positive lymph node disease remains
controversial. Some authors have suggested that lymph node
metastases should be considered as a relative contraindication
to extensive surgery, claiming that lymphadenectomy does not
enhance the long-term survival.[27–29] But other authors
advocate that a selected group of patients with positive lymph
node status can benefit from surgery. Suzuki et al[30] have
suggested that hepatic resection with lymph node dissection
may be curative in patients with a single lymph node metastasis
and a solitary ICC tumor. Nakagawa et al[31] reported that
curative resection with lymphadenectomy improved the survival
of patients with solitary tumor and no more than 2 positive
lymph nodes. One retrospective study of the National Cancer
Database reported that surgery is an independent prognostic
factor for better prognosis of patients who suffered ICC with
lymph node metastasis.[32] In our study, local treatment of the
primary tumor, together with age <65 and high histological
grade, was associated with better overall and cancer-specific
survival. It seems that some patients with lymphatic metastasis
may benefit from local treatments of the primary tumor. Even
so, what we need to pay attention is that performance of
lymphadenectomy may influence the survival analysis. Al-
though the 2015 The National Comprehensive Cancer Network
(NCCN) guidelines on hepatobiliary malignancies state that
lymphadenectomy may be considered in addition to resection,
no definitive conclusion has been made regarding the role of
routine lymphadenectomy.[25] Only 49% to 78% of patients
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undergoing resection of ICC have data available on lymph node
status.[25]

Furthermore, Kaplan–Meier survival analysis also showed that
for patients with isolated liver metastasis might benefit from liver-
directed therapies. But the number of patients who received local
treatment was very limited. We consider it is the exception but
not the rule. However, it still suggested that there are exceptional
cases of patients with indolent metastatic disease that might be
considered for resection or other local treatment.Methods for the
differentiation of them are needed.
Our study provides some valuable information about the

prognostic impact of different metastatic sites and the potential
role of local treatment in each metastatic site. However, some
limitations should also be considered here. The first limitation
comes from the SEER dataset itself. The database only covers
28% of the US population. Certain regions, such as the
populations in the Northeast and Midwest are not included in
this database.[33] Furthermore, the SEER database provides only
5 specific metastatic sites but information about other extrahe-
patic metastatic sites is unclear. In addition, there is also a lack of
details concerning systemic therapies such as chemotherapy,
which might influence the survival analysis. Secondly, there may
be a patient selection bias, since patients who were offered
surgical or ablative treatments are more likely to have better
general health and smaller comorbidity. Therefore, prospective
randomized trials are needed to provide more trustworthy
evidence.
In conclusion, the current study reveals that different

metastatic sites have distinct impact on the survival outcomes
of patients with advanced ICC. Patients with isolated regional
lymphatic metastasis enjoy the best survival outcomes and may
benefit from local treatment to the primary tumor. Certain high
selected subset of ICC patients with isolated liver metastases
might also benefit from liver-directed therapies, but methods for
the differentiation of them are needed.
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