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Objectives: To examine the outcomes of a hepatec-
tomy for intrahepatic cholangiocarcinoma (IHC) and to
clarify the prognostic impact of a lymphadenectomy and
the surgical margin. Large series of patients who were
surgically treated for IHC are scarce. Thus, prognostic
factors and long-term survival after resection of IHC re-
main uncertain.

Design: Prospective study of patients who were surgi-
cally treated for IHC. Clinicopathologic, operative, and
long-term survival data were analyzed.

Setting: Prospectively collected data of all consecutive
patients with pathologically confirmed IHC who had un-
dergone liver resection with a curative intent at 1 of 16
tertiary referral centers were entered into a multi-
institutional registry.

Patients: All consecutive patients who underwent a he-
patectomy with a curative intent for IHC (1990-2008)
were identified from a multi-institutional registry.

Results: A total of 434 patients were included in the
analysis. Most patients underwent a major or extended
hepatectomy (70.0%) and a systematic lymphadenec-
tomy (62.2%). The incidence of lymph node metastases
(overall, 36.9%) increased with increased tumor size, with
24.4% of patients with a small IHC (diameter �3 cm)

having N1 disease. Almost one-third of patients re-
quired an additional major procedure to obtain a R0 re-
section in 84.6% of the cases. In these patients, the me-
dian time of survival was 39 months, and the 5-year
survival rate was 39.8%. Lymph node metastases (haz-
ard ratio, 2.21; P� .001), multiple tumors (hazard ra-
tio, 1.50; P=.009), and an elevated preoperative cancer
antigen 19.9 level (hazard ratio, 1.62; P=.006) indepen-
dently predicted an adverse prognosis. Conversely, sur-
vival was not influenced by the width of a negative re-
section margin (P=.61). The potential survival benefit
of a lymphadenectomy was assessed with the therapeu-
tic value index, which was calculated to be 5.9 points.

Conclusions: Survival rates after a hepatectomy with a
curative intent for IHC at tertiary referral centers ex-
ceed the survival rates reported in most study series in
single institutions, which strengthens the value of an ag-
gressive approach to radical resection. Lymph node me-
tastases and multiple tumors are associated with de-
creased survival rates, but they should not be considered
selection criteria that prevent other patients from un-
dergoing a potentially curative resection. Lymphadenec-
tomy should be considered for all patients.
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I NTRAHEPATIC CHOLANGIOCAR-
cinoma (IHC) is the second most
common primary malignant neo-
plasm of the liver, but it remains
a relatively rare disease account-

ing for only 4% to 14% of newly diag-
nosed liver tumors.1-4 Recently, increasing

clinical interest has been focused on IHC
because of the epidemiological documen-
tation of a worldwide steady increase in the

incidence of IHC and in the mortality rates
associated with IHC over the last quarter
century.1-3 In Italy, analysis of data from the
Italian Association of Tumour Registries
(AIRTUM) showed a descriptive epidemi-
ology mirroring the global trends.3 Never-
theless, the rarity of the disease and the high
proportion of patients diagnosed at an ad-
vanced, unresectable stage5 have hindered
the collection of large amounts of surgical
data. Most of the available data derive from
small single-institution studies reporting
conflicting results in terms of overall sur-
vival.6-20 Thus, the efficacy and outcomes
of surgical resection of IHC are still ill-
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defined. In addition, the lack of effective neoadjuvant or
adjuvant protocols has reinforced the traditional percep-
tion of a dismal prognosis. Therefore, assessment of the po-
tential long-term benefits of surgical resection in a large co-
hort of patients is necessary to support the aggressive
surgical approach often required to treat such tumors. Fur-
thermore, controversies exist regarding optimal surgical
management. Despite the data from a number of studies
that have investigated the oncologic significance of lymph-
adenectomy,7,8,12,16 the evidence is still inadequate, with
many Western surgeons not including locoregional lymph-
adenectomy as part of their routine approach to IHCs. Simi-
larly, the issue of the appropriate surgical margin remains
to be adequately addressed.8,19,21-24 As such, the purpose of
the present study was to examine the outcome of resec-
tion of IHC in a series of patients evaluated and treated at
tertiary hepatobiliary centers. Specifically, using one of the
largest series ever collected, we sought (1) to determine the
expected survival rate after R0 resection; (2) to identify fac-
tors associated with poor outcome; and (3) to clarify the
prognostic impact of technical factors, namely locore-
gional lymphadenectomy and the surgical margin width.

METHODS

Prospectively collected data from all consecutive patients with
a pathologically confirmed IHC who had undergone a liver re-
section with a curative intent at 1 of 16 tertiary referral centers
(March 1990–December 2008) were entered into a multi-
institutional registry. The registry and the present study were
endorsed by the Italian Chapter of the International Hepato-
Pancreato-Biliary Association. Patients with hilar cholangio-
carcinoma and those with mixed IHC–hepatocellular carci-
noma were considered ineligible for registration. Data collection
and analysis were performed, and they conformed to the ethi-
cal standards of the Helsinki Declaration.

The preoperative workup for all patients consisted of a rou-
tine clinical evaluation, an assessment of serum laboratory tests,
a colonoscopy and upper gastrointestinal endoscopy, com-
puted tomography or magnetic resonance imaging of the
abdomen, and radiography or computed tomography of
the chest. A positron emission tomographic scan and a liver
biopsy were performed only for selected cases. Patients were
deemed to have resectable disease only if the tumor could be
completely removed while preserving a sufficient functional liver
remnant with adequate vascular inflow and hepatic venous out-
flow. Distant metastases at preoperative staging were the only
formal contraindication to surgery. After hepatic resection, ad-
juvant chemotherapy was decided based on recommenda-
tions from each institutional multidisciplinary team meeting
or from the patient’s oncologist. Patients were regularly fol-
lowed up every 3 to 6 months according to each institution’s
protocol. Follow-up data were updated on January 1, 2010.

The following clinicopathologic variables were recorded for
each patient: demographics, preoperative carcinoembryonic an-
tigen and cancer antigen 19-9 levels, details of the operation,
whether or not there were postoperative complications, char-
acteristics of tumor, and complete follow-up data including
disease status and site of recurrence. All pathologic data were
retrospectively reviewed to confirm the consistency of the data
recorded in each prospectively collected database for the vari-
ables of interest: gross pathology (macroscopic typing was based
on the Liver Cancer Study Group of Japan’s classification25),
size and number of tumors, histological differentiation, whether
or not there was vascular invasion, lymph node (LN) status,

whether or not there was adjacent organ invasion, and the pres-
ence of distant metastases. For each patient, the TNM stage
grouping was computed according to the criteria of the sev-
enth edition of the AJCC Cancer Staging Manual.26 Data on mar-
gin status and the underlying liver were also recorded. In par-
ticular, the surgical margin was classified as positive in patients
with an exposed tumor along the line of transection or in those
with microscopic evidence of tumor cells at the cut surface. Miss-
ing data were recorded as nonavailable. Postoperative morbid-
ity was defined using the classification of Dindo et al.27 Post-
operative mortality was analyzed 90 days after surgery.

Variables are presented as absolute numbers and percentages
or as median values and ranges. Statistical analyses of data were
performed with appropriate nonparametric tests. Overall sur-
vival estimates were generated with the Kaplan-Meier method mea-
suring time from the date of surgery to the date of death or last
follow-up. Cox proportional hazards models were developed to
test the association of relevant clinicopathologic factors with sur-
vival. All factors with a univariate P� .100, with the exception
of those at risk of multicollinearity (specifically T stage and AJCC
stage factors), were considered for independent comparison using
a multivariable model. To overcome the limitations of a multi-
variable analysis of a data set containing missing values, a sec-
ond analysis was performed using regression imputation to ac-
count for missing data.28 Regression imputation was applied to a
model that included only the variables selected with a stepwise
procedure; all other variables of the multivariable model were used
to fill in the missing data. To assess the potential benefit of lymph-
adenectomy, the therapeutic value index, calculated by multi-
plying the frequency of LN metastasis and the 5-year survival rate
of patients with LN metastasis, was computed.29 Statistical sig-
nificance was set at P� .50. The R environment version 2.13.0
(The R Foundation for Statistical Computing, Vienna, Austria)
software package was used for statistical analyses.

RESULTS

CHARACTERISTICS OF PATIENTS

In total, 434 patients were registered. There were 243 male
patients (56.0%) and 191 female patients (44.0%), with a
median age of 65 years (range 29-85 years). Of these 434
patients, 39 (8.9%) tested positive for serum hepatitis B sur-
face antigen, and 53 (12.2%) tested positive for the pres-
ence of hepatitis C antibody (7 patients had a coinfection
with hepatitis B virus and hepatitis C virus). Preopera-
tively, 195 of 325 patients (60.0%; 109 patients [25.1%]
were not tested) had an elevated (ie, �37 U/mL [to con-
vert to kilounits per liter, multiply by 1.0]) cancer antigen
19-9 level (median, 57.1 U/mL; range, 0.2-27 000 U/mL).
Conversely, an increased carcinoembryonic antigen level
(ie, �5 ng/mL [to convert to micrograms per liter, multi-
ply by 1.0]) was detected only in 77 of 288 patients (26.7%;
146 patients [33.6%] were not tested) (median, 2.3 ng/
mL; range, 0.1-36 000 ng/mL). Sixty patients (13.8%) pre-
sented with obstructive jaundice, 37 of whom (61.6%) un-
derwent preoperative biliary drainage.

SURGICAL RESULTS

The type and extent of surgical procedures are detailed
in Table 1. During the postoperative period, 151 pa-
tients (34.8%) experienced a total of 182 adverse events.
Complications were primarily related to the liver (43.9%),
includinghepaticdysfunction/hepatic insufficiency(16and
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22 patients, respectively) and biliary fistula (42 patients).
Infectiouscomplications(34of182patients [18.7%])were
thesecondmostcommoncauseofmorbidity, themostcom-
monbeingsubphrenicabscess,pneumonia,andsepsis.Over-
all, 89 of 434 patients (20.5%) developed major (grades
III-V) complications with a reoperation rate of 3.7% (16
patients).Ofnote,morbiditywassignificantlyhigher inpa-
tients who had undergone a biliary drainage (67.5%)
(P=.058) compared with patients with jaundice who did
not undergo biliary drainage (43.5%) and compared with
patients without jaundice (31.3%) (P� .001). In all, 23 pa-
tients (5.3%)diedpostoperatively.After splitting the series
into3groupsusingtertiles, themortalityratedecreasedfrom
6.2% in the first two-thirds of patients to 3.5% in the last
thirdofpatients.However,suchadecreaseinmortality,which
was observed in spite of a similar complexity of resections,
wasnot statistically significant (P=.24).Themedian length
of hospital stay was 12 days (range, 1-114 days) from the
dayofsurgery.Afterresection,124patients(30.2%)received
adjuvant treatments, either chemotherapy (116 patients)
or radiotherapy (8 patients).

PATHOLOGIC FINDINGS

The descriptive pathologic characteristics of the study co-
hort are detailed in Table 2. The overall incidence of
LN metastases was 36.9% in patients who had under-
gone some form of LN dissection. As tumor size in-
creased, the incidence of nodal involvement increased (�3
cm, 24.4% of patients; 3.1-5 cm, 32.8% of patients; 5.1-10
cm, 38.6% of patients; and �10 cm, 51.6% of patients
[P=.012]). Similarly, the incidence of multiple tumors,
vascular invasion, and poorly undifferentiated tumors in-
creased with tumor size (all P� .005) (Figure).

On final pathologic analysis, 52 patients (12.0%) had
a positive resection margin. The median width of tumor-
free margin was 10 mm (range, 0.5-40 mm). Stratifica-
tion for margin width was 0.5 to 9 mm (median width,
4 mm) for 133 patients (30.6%) and 1 cm or larger (me-
dian width,15 mm) for 159 patients (36.6%). Data on mar-
gin width were unavailable for 90 patients (20.7%), and
data on margin status were unavailable for 5 patients
(1.2%). Overall, 67 patients (15.4%) were classified as
having received an R1 resection. The causes of resec-
tions that were not radical (ie, R1 resections) were a posi-
tive resection margin (52 patients); intraoperatively dis-
covered peritoneal implants (12 patients), albeit
completely resected; positive paracaval LNs (1 patient);
and IHCs in the remnant liver (2 patients). These last 2
patients for whom a 2-stage hepatectomy was initially
planned eventually did not undergo the second resec-
tion because of tumor progression.

OVERALL SURVIVAL AND
PROGNOSTIC FACTORS

At the time of analysis, 218 of 411 patients (53.0%) had
died. After a median follow-up of 36.5 months (range,
1-181 months), overall median survival was 33 months
(95% CI, 27.0-39.1 months), and the 1-, 3-, and 5-year
estimates were 82.3%, 47.1%, and 32.9%, respectively.
After R0 resection, corresponding survival estimates were

39 months (95% CI, 28.7-49.2 months), and the 1-, 3-,
and 5-year estimates were 84.8%, 50.6% and 39.8%, re-
spectively. The longest living survivor was alive and dis-
ease-free at 15.1 years, with 47 actual 5-year survivors
(26.8% of those 175 patients with at least 5 years of follow-
up). Of these patients, 31 had no evidence of disease for
a minimum cure rate of 17.7%.

The univariate and multivariate predictors of overall
survival are reported in Table 3. On univariate analy-
sis, an elevated preoperative cancer antigen 19-9 level,
all pathologic tumor factors with the exception of mac-
roscopic typing and perineural invasion, and the radi-
cality of resection proved to correlate with survival. On
multivariate analysis, only LN metastases (hazard ratio,
2.21 [95% CI, 1.55-3.15]; P=.005), multiple tumors (haz-
ard ratio, 1.50 [95% CI, 1.11-2.04]; P� .001), and an el-
evated preoperative cancer antigen 19-9 level (hazard ra-
tio, 1.62 [95% CI, 1.15-2.30]; P = .006) remained
independent predictors of poor survival. Similar results
were obtained in the second set of analyses using regres-
sion imputation to account for missing data. The corre-
sponding hazard ratios were 2.01 (95% CI, 1.49-2.72)
for LN metastases (P� .001), 1.57 (95% CI, 1.16-2.10)

Table 1. Data on Surgical Procedures Performed for
Patients Who Underwent a Hepatectomy With a Curative
Intent for Intrahepatic Cholangiocarcinoma

Variable No. (%)

Type of hepatectomy (n = 434 patients)
Minor resections 130 (29.9)

Wedges 17 (3.9)
Segmentectomies 51 (11.8)
Bisegmentectomies 62 (14.3)

Major resectionsa 220 (50.7)
Right-left hepatectomies 142 (32.7)
Mesohepatectomies 9 (2.1)
Left hepatectomies � S1, S5, or S8 69 (15.9)

Extended resectionsa 84 (19.4)
Right hepatectomy � S1 12 (2.8)
Right trisectionectomy 39 (9.0)
Right trisectionectomy � S1 14 (3.2)
Left trisectionectomy 19 (4.4)

Lymph node dissection
Not done 121 (27.9)
Sampling 43 (9.9)
Standardb 157 (36.2)
Extendedb 113 (26.0)

Additional major proceduresc (n = 152 procedures)
Bile duct resection 84 (55.3)
Vascular resection 22 (14.5)

Portal vein 14 (9.2)
Vena cava 8 (5.3)

Other liver procedures 27 (17.8)
Wedges resection 22 (14.5)
Ethanol injection 1 (0.7)
Radiofrequency ablation 4 (2.6)

Other procedures 19 (12.5)

Abbreviations: S1, segment 1; S5, segment 5; S8, segment 8.
aMajor and extended hepatectomies defined as resection of 3 to 4 or of 5

or more Couinaud hepatic segments, respectively.
bExtension of lymphadenectomy: standard (hepatoduodenal ligament

[group 12]) and extended (hepatoduodenal ligament plus second echelon
lymph nodes [groups 7, 8, 9, and 13]).25

cPerformed for 134 of 434 patients (30.9%).
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for multiple tumors (P=.004), and 1.60 (95% CI, 1.16-
2.21) for an elevated preoperative cancer antigen 19-9
level (P=.004).

IMPLICATIONS FOR SURGICAL MANAGEMENT

First, as the presence of metastatic nodal disease emerged
as the most powerful, independent determinant of sur-
vival, we attempted to evaluate the potential survival ben-
efit of lymphadenectomy. The 5-year overall survival rate
in patients having positive LNs was 15.9%. The thera-
peutic value index for the survival benefit was calcu-
lated to be 5.9 points (15.9�0.369). Notably, only 2 pa-
tients developed a clinically significant lymphorrhea.

Second, we investigated the prognostic significance of
the resection margin. In particular, we tested our a priori
hypothesis that all hepatectomies with negative mar-
gins (�0 mm), regardless of the margin width, should
be considered radical resections. We found that the width
of a negative margin has no long-term impact because
survival estimates in patients with a negative margin of
0.5 to 9 mm and survival estimates in patients with a nega-
tive margin of 1 cm or larger are similar (P=.61) and sig-
nificantly better than those in patients with a positive mar-
gin (P� .001). In addition, although tumor recurrence
was significantly more likely to occur in patients with a
positive margin (73.6% vs 53.9%; P=.005), in patients
with a negative margin, the margin width did not pre-
dict tumor relapse or the site of recurrence (all P� .05).

COMMENT

Intrahepatic cholangiocarcinoma remains a rare neo-
plasm despite a steady increase in the incidence of IHC
and in the mortality rates associated with IHC world-
wide.1-3 Although liver resection is the only curative treat-
ment, the rarity of the disease has hampered significant
progress in terms of surgical approach and outcome. In
addition, because effective adjuvant protocols are still lack-
ing, the prognosis is generally perceived as unsatisfac-
tory.6-15,17,19,22,30 By contrast, the present study, which ana-
lyzes one of the largest contemporary series of resected

Table 2. Pathologic Features of the Patients Who Underwent
a Hepatectomy With a Curative Intent for IHC

Variable
Patients
(n = 434)

Macroscopic-type classification, No. (%) of patients
Mass-forming IHC 390 (89.9)
PI or mixed mass-forming � PI IHC 39 (9.0)
Intraductal IHC 5 (1.1)

Tumor size, median (range), mm 60 (10-250)
Tumor number,a No. (%) of patients

Single 293 (67.5)
Multiple 140 (32.3)
NA 1 (0.2)

Tumor stage,b No. of patients
T1 122
T2a 110
T2b 120
T3 10
T4 38
NA 11

Tumor grade, No. (%) of patients
Well 34 (7.8)
Moderate 225 (51.8)
Poor 147 (33.9)
NA 28 (6.5)

Vascular invasion, No. (%) of patients
Present 211 (48.6)
Absent 187 (43.1)
NA 36 (8.3)

Perineural invasion, No. (%) of patients
Present 163 (37.5)
Absent 183 (42.2)
NA 88 (20.3)

No. of lymph nodes analyzed,c median (range)
Entire series 4 (1-40)
Sampling 1 (1-3)
Standard lymphadenectomyd 3 (2-10)
Extended lymphadenectomyd 9 (4-40)

Lymph node status, No. (%) of patients
pNx 121 (27.9)
pN0 193 (44.5)
pN1 113 (26.0)
NA 7 (1.6)

Distant metastases 15 (3.4)
Cancer stage,b No. (%) of patients

I 69 (15.9)
II 107 (24.7)
III 4 (0.9)
IVa 108 (24.9)
IVb 15 (3.4)
NA 131 (30.2)

Liver cirrhosis, No. (%) of patients
Present 41 (9.4)
Absent 387 (89.2)
NA 6 (1.4)

Abbreviations: IHC, intrahepatic cholangiocarcinoma; NA, not available; PI,
periductal infiltrating.

aMultiple tumor included satellitosis, intrahepatic metastasis, and multiple
primary tumors.

bTNM stage grouping was computed according to the criteria of the
seventh edition of the AJCC Cancer Staging Manual.26

cExcluded 121 patients who did not undergo any type of lymph node
dissection.

dExtension of lymphadenectomy: standard (hepatoduodenal ligament
[group 12]) and extended (hepatoduodenal ligament plus second echelon
lymph nodes [groups 7, 8, 9, and 13]).25
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IHCs from tertiary referral centers, provides new evi-
dence supporting the effectiveness of an aggressive surgical
approach. First, adoption of a rigorous patient-selection
process resulted in a formally curative (R0) resection in
84.6% of patients, a rate significantly higher than that re-
ported in most series.6-20,22,30,31 The type of surgery, which
entailed major or extended hepatectomies in 70% of pa-
tients and the association of additional major proce-
dures in one-third of patients, might have contributed
to this result. Interestingly, this aggressive surgical ap-
proach did not translate into a prohibitive perioperative
risk. Rather, in the most recent years, the mortality rate
has almost halved, a fact that likely reflects progress in
surgical techniques and perioperative care. It can be hy-
pothesized that this growing experience, by facilitating
the selection of complex surgical procedures such as ex-
tended hepatectomies, may provide a chance for a cure

for patients with formerly nonresectable tumors. Sec-
ond, the 5-year overall survival rate of 39.8% exceeds the
survival estimates reported in most single-center se-
ries.6-20,22,30 Although reports based on retrospective multi-
institutional cooperations have intrinsic limitations, in
the present study, the collection of data from multiple
centers might have reduced possible patient-selection and
referral biases. Thus, the results from the data herein pre-
sented on long-term survival, both actuarial and actual,
should be regarded as remarkable and repeatable.

The present study is also important because, by ana-
lyzing a cohort of more than 400 patients, it provides ro-
bust and generalizable results on the prognostic signifi-
cance of various clinicopathologic factors. Such results
are crucial not only for predicting a prognosis after re-
section but also for permitting a precise patient stratifi-
cation in clinical research based on the individual risk

Table 3. Predictors of Overall Survival: Univariate and Multivariate Analysesa

Variable

Survival Rate, % Univariate Analysis Multivariate Analysis

1 y 3 y 5 y HR (95% CI) P Value HR (95% CI) P Value

Sex
Female 82.9 53.0 37.8 1 [Reference]
Male 82.0 45.5 31.2 1.22 (0.92-1.63) .17

Age, y
�65 80.2 43.4 25.0 1 [Reference] 1 [Reference]
�65 84.4 52.7 42.6 0.77 (0.58-1.02) .07 0.79 (0.59-1.07) .13

CEA level
Normal 87.1 51.1 37.2 1 [Reference]
Elevated 71.1 40.5 34.5 1.25 (0.85-1.83) .27

CA 19-9 level
Normal 93.4 59.8 41.3 1 [Reference] 1 [Reference]
Elevated 75.0 39.8 30.1 1.79 (1.26-2.53) .001 1.62 (1.15-2.30) .006

Macroscopic type .
Intraductal IHC 83.3 40.0 14.3 1 [Reference]
Mass-forming IHC 82.3 48.8 34.3 0.81 (0.41-1.59) .55
Mixed forms 64.8 38.9 31.3 0.82 (0.35-1.92) .64
PI IHC 100 42.0 42.0 0.90 (0.40-2.03) .79

Grading
G1-2 83.7 52.9 37.9 1 [Reference] 1 [Reference]
G3-4 77.8 39.5 22.7 1.50 (1.10-2.04) .01 1.21 (0.88-1.67) .24

Lymph node status
N0 85.6 57.3 38.2 1 [Reference] 1 [Reference]
N1 70.5 22.4 15.9 2.56 (1.82-3.61) �.001 2.21 (1.55-3.15) �.001

Perineural invasion
Absent 80.2 52.9 39.1 1 [Reference]
Present 81.1 42.4 24.7 1.29 (0.94-1.77) .11

Vascular invasion
Absent 84.2 56.1 41.2 1 [Reference] 1 [Reference]
Present 79.4 41.0 24.9 1.51 (1.11-2.04) .008 1.05 (0.75-1.47) .77

Tumor number
Single 85.1 55.5 40.4 1 [Reference] 1 [Reference]
Multiple 76.8 32.8 20.6 1.83 (1.37-2.46) �.001 1.50 (1.11-2.04) .009

Tumor size, cm
�5 84.2 54.0 41.2 1 [Reference] 1 [Reference]
�5 80.6 43.2 27.7 1.47 (1.10-1.98) .01 1.25 (0.91-1.72) .17

Radical resection
No 67.5 37.1 8.2 1 [Reference] 1 [Reference]
Yes 84.4 49.9 37.5 0.46 (0.32-0.67) �.001 0.75 (0.49-1.13) .17

Adjuvant therapy
No 80.2 49.2 34.1 1 [Reference]
Yes 86.8 41.9 33.1 0.99 (0.72-1.37) .96

Abbreviations: CA, cancer antigen; CEA, carcinoembryonic antigen; IHC, intrahepatic cholangiocarcinoma; PI, periductal infiltrating.
aPostoperative mortality and M1 excluded from this analysis.
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of death. At present, however, despite promising results
in terms of progression-free survival and tumor re-
sponse obtained with chemotherapy for patients with un-
resectable biliary tract cancer,32,33 we believe that our find-
ings cannot be used to routinely recommend neoadjuvant
treatments for high-risk patients with resectable tu-
mors. We found that the most important, independent
determinant of survival was the presence of LN metas-
tases and that 36.6% of patients who had their LNs evalu-
ated had N1 disease, a percentage similar to that noted
in previous reports.11-16,18,22,30 Although some Western sur-
geons are still reluctant to routinely perform a locore-
gional lymphadenectomy,18,22,30 in aggregate, our find-
ings argue in favor of including this procedure as a
standard approach for all patients undergoing a hepa-
tectomy for IHC. This surgical step is, in fact, essential
for accurately staging as N1 the tumors in a significant
proportion of patients who might be candidates for ad-
juvant therapies. Noteworthy is the observation that this
is true also for patients with very small IHCs. We found
that 24.4% patients with IHCs 3 cm in diameter or smaller
have LN metastases, a percentage that progressively in-
creases with increasing tumor size. We are aware that this
incidence might be overestimated because roughly one-
third of patients (27.9%) did not undergo a lymphad-
enectomy. Nevertheless, the prevalence of patients with
N1 disease among those with IHCs 3 cm or smaller in
size would have been 15% if all NX tumors had been con-
sidered N0 tumors.

Beside its staging relevance, a systematic LN dissec-
tion has the theoretical potential to improve long-term
survival. Yet, this is still unproven. In fact, a direct dem-
onstration of higher survival rates in patients who had
undergone a lymphadenectomy vs those who had not is
impossible because, for patients who had not under-
gone LN dissection, the N status cannot be ascertained.
Therefore, we used the concept of the therapeutic value
index, which is obtained by multiplying the incidence
of LN metastases by the 5-year survival rate of patients
with N1 disease. This index, which provides an estima-
tion of the survival benefit of lymphadenectomy, is based
on the assumption that none of the patients who sur-
vived for 5 years after resection of LN metastases would
have done so if the involved LNs had been left in situ.
Although the index value determining the indication for
a systematic lymphadenectomy cannot be defined, using
this index, we can compare LN areas in terms of the thera-
peutic value of a node’s dissection. Notably, our thera-
peutic value index (5.9) was similar to those obtained
by Ueno et al29 when they were evaluating the benefit of
the removal of mesorectal LNs in patients with low, ad-
vanced rectal cancer. In such patients, none would ar-
gue about the appropriateness of the total mesorectal
excision. Similarly, we can infer that, for patients with
IHC, a routine lymphadenectomy might add a potential
advantage without increasing the surgical risk. In fact,
we noted that only 2 of 313 patients who had an LN dis-
section developed a clinically significant lymphorrhea,
the sole complication that can be directly correlated
with this specific, single surgical step. In addition, re-
moval of metastatic LNs might reduce the risk of local
recurrences similar to what has been reported in pan-

creatic cancer.34 One of the limitations of our study is
that we could not determine the site of LN metastases in
patients with N1 disease and, thus, the most appropri-
ate extent of a lymphadenectomy. Nevertheless, we be-
lieve that a systematic LN dissection should at least in-
clude the first echelon LNs.25

The second major “technical” aspect that deserves con-
sideration in order to define the standard surgical ap-
proach to IHC is the resection margin. In fact, the opti-
mal margin necessary to improve survival and to reduce
the risk for recurrence is still uncertain.8,19,21-24 There-
fore, we tested whether our definition of an optimal mar-
gin (�0 mm) was oncologically adequate. Our data in-
dicate that, similar to colorectal liver metastases,35 the
status rather than the width of the margin is prognosti-
cally relevant. Therefore, any margin-negative resection
should be considered a radical operation. In addition, we
reported that the survival rates of patients with a posi-
tive margin (65.1% of patients lived for 1 year after sur-
gery, 37.7% of patients lived for 3 years, and 4.7% of pa-
tients lived for 5 years), albeit significantly inferior to that
of patients who had a negative-margin resection, com-
pare favorably with the survival time of 6 to 12 months
observed for patients who were managed with palliative
treatments.1 Our data, however, should be interpreted in
the light of possible biases due to missing values or the
absence of information on the resection technique (Kelly-
clamp crush vs ultrasonic dissection).

In conclusion, hepatic resection remains the only
chance of a cure for patients with IHC. Our results sup-
port an aggressive surgical approach that results in a high
R0 resection rate and enhanced long-term survival.
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