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Objective jor hepatectomies. No in-hospital deaths were encountered in
To evaluate the long-term outcome of aggressive surgery in- the 35 most recent resections, whereas there were six deaths
corporating hepatic resection and systematic nodal dissection  in the early period. Resectional surgery was associated with a
for advanced carcinoma involving the hepatic hilus. survival benefit, especially when resection margins were free

from cancerous infiltration. The estimated 5-year survival rate
after resection, including all deaths, was 34.8%; this was
51.6% when the margins were clear. Nodal involvement was
documented in 44.6% of the resections. However, patients
with metastases limited to the regional nodes showed a sur-
vival rate similar to that in patients without nodal involvement.

Summary Background Data
Few long-term results are available regarding radical surgery
incorporating major hepatectomy and nodal dissection.

Methods Significant predictive factors for survival after resection were

A retrospective analysis was undertaken in 107 patients with extension to the gallbladder, nodal status, resectional mar-

carcinoma involving the hepatic hilus treated between 1980 gins, histologic type, and gender.

and 1997. Resectional surgery was performed in 65 patients,

52 of whom underwent major hepatectomies. The effects of Conclusions

clinical and pathologic factors were assessed by univariate The combination of major hepatectomy with systematic nodal

and multivariate analyses. dissection gave a good chance of prolonged survival for pa-
tients with carcinoma involving the hepatic hilus, even when

Results the disease was advanced. Less-extensive procedures were

Sixty percent of the patients with resectional surgery had also beneficial for less-advanced disease if clear resectional

stage IVA or IVB disease, and 92.3% of them underwent ma- margins were secured.

Since the first description by Klatskintreatment of several reports have suggested the advantage of resectional
cholangiocarcinomas involving the hepatic hilus has been surgery+>=“° definitive surgery can be applied only to a
challenge for surgeons. Due to the difficulty of definitiveminority of patients with well-localized lesions. Most pa-
surgery and the relatively slow progression of the tumortients have locally advanced disease at diagnosis and are
palliative procedures have long been used to treat canceisll treated with palliative procedures. Radical surgery in-
involving the hepatic hilu$~** However, the results with cluding major hepatectomy offers the possibility of curative
palliative treatments have not been satisfactory. Althougfesection to patients with advanced disease. However, this
expected benefit must be weighed against an increased
surgical risk.
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insufficiency. One is a safe and reliable method for biliaryregion or no hepatectomy was performed when the patient
decompressioftt and the other is a preoperative portal had profound hepatic dysfunction or was in poor general
embolization techniqu& Using these techniques, we have condition. The hepatic lobe to be resected was principally
been attempting to treat advanced hilar cholangiocarcinomdetermined according to the predominant site of the lesion.
with radical surgery including major hepatectomy. The aimExtended right hepatectomy including resection of the en-
of this study was to evaluate the long-term outcome of outire caudate lobe and the inferior part of the left medial
aggressive approach to advanced carcinoma involving theegment was carried out when the dominant site of involve-
hepatic hilus. ment was the right hepatic or upper common bile duct.
Extended left hepatectomy including resection of the spige-
MATERIALS AND METHODS !ian lobe and the right hilar region was perft_)rmed ip patients
in whom the left hepatic duct was predominantly involved.
One hundred seven patients with hilar cholangiocarciLymph nodes and connective tissue in the hepatoduodenal
noma (76 men, 31 women; mean age 63 years [range 36 llgament, posterior to the upper portion of the pancreatic
79 years]) were admitted to the hepatopancreatobiliary suead, and around the common hepatic artery were dissected
gery unit of the National Cancer Center Hospital, Tokyo,in anen blocfashion.
from 1980 to 1997. Cholangiocarcinoma was defined as Every cut end of the bile duct was submitted for frozen-
cancer originating in the upper common, right, or left he-section examination. If the tissue was positive for cancer
patic duct. Tumors involving the hepatic hilar region but cells, an additional resection in an attempt to secure a clear
predominantly located in the hepatic parenchyma or themargin was carried out whenever technically possible.
gallbladder were excluded. Concomitant pancreatoduodenectomy was performed only
The treatment strategy was as follows. Initially, the loca-when the microscopic spread of cancer cells into the in-
tion and extent of the disease were roughly evaluated byrapancreatic bile duct was the single obstacle to curative
ultrasonography, computed tomography, or both. Patienteesection.
with distant metastases, ascites, and extensive nodal in- In preparing sections of a fixed specimen, surgeons as-
volvement were excluded as candidates for definitive sursisted pathologists for the correct identification of compli-
gery, except for those with a small number of metastatic foctated resectional margins. Three pathologists confirmed
in the resecting liver. In patients with obstructive jaundice,each histologic judgment. TNM categories and stage of
biliary decompression was established principally using ul-disease were classified according to the criteria of the In-
trasonographically guided percutaneous transhepatic bileernational Union Against Cancer (fifth edition).
drainage’! and cholangiograms were obtained to assess the Values are expressed as measD. The relations among
proximal end of the obstruction. The distal end was evalu-categorical variables were tested with chi square analysis.
ated with endoscopic retrograde cholangiopancreatographurvival rate was estimated using the Kaplan-Meier
While waiting for jaundice to disappear, further investiga- method, including deaths from all causes. Univariate com-
tion was carried out using angiography and thin-slice omarisons of survival curves were made with the log-rank
helical computed tomography with a bolus injection of atest. Associations were considered significant Ep0.05.
contrast medium to obtain detailed information about localAll the variables that were significantly associated with
extension of the disease. To decrease the risk of postopepatient survival were included in a subsequent stepwise
ative liver insufficiency, preoperative portal embolization multivariate analysis. The Cox proportional hazard model
was performed in patients who were candidates for majowith a likelihood ratio test was used for this purpose.
hepatectomies in whickr60% of the liver parenchyma was Variables were eliminated from the model when signifi-
to be resected. Resectional surgery was planned 2 to &nce exceeded 0.05 in a likelihood ratio test. In comparing
weeks after portal embolization. All attempts at definitivethe effect of nodal involvement, lymph nodes in the hepa-
surgery were carried out when the serum level of totatoduodenal ligament, posterior to the upper half of the
bilirubin decreased te<5 mg/dl. pancreatic head, and around the common hepatic artery
Our standard resectional procedures consisted of heparere considered regional.
tectomy, resection of the extrahepatic bile duct, and dissec-
tion of the regional lymph nodes. The following terms were
used to describe the extent of hepatectomy—right or lefRESULTS
hepatectomy: hemlhep_atlc re;ectlon; Igft tnsegmgntectomyrreatm ents
left hepatectomy combined with resection of Couinaud seg-
ments V and VIIf3 extended right or left hepatectomy:  Surgical intervention was attempted in 89 patients. Of
hepatectomies more extended than hemihepatic resectidhese, resectional surgery was performed in 65 patients
and less extended than trisegmentectomy. Major hepate¢?3.0%). Major hepatic resections were performed in 52
tomy, in which more than a hemihepatic lobe was resectedhatients (80.0% of resections). These consisted of 31 ex-
was commonly employed. However, either the extent oftended left hepatectomies, 2 left trisegmentectomies, and 19
hepatic resection was restricted to include only the hilarextended right hepatectomies. Limited hepatic resections
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Table 1. HOSPITAL DEATHS

Preoperative

Age Gender Hepatic Procedure Days Complications Cause of Death Year
68 M Extended right hepatectomy 33 Leakage, hepatic insufficiency 1981
70 M Limited resection 25 Bleeding 1981
71 M Extended right hepatectomy 95 Schistosomiasis Hepatitis, hepatic insufficiency 1984
66 M Extended right hepatectomy 30 Cholangitis Sepsis, hepatic insufficiency 1986
62 M Extended left hepatectomy 6 Bleeding, hepatic infarction 1987
72 M Left trisegmentectomy 25 Hepatitis, hepatic insufficiency 1989

were performed in five patients, and eight patients undermajor cause of death. In two patients, the onset of posttrans-
went resections without hepatectomy. Total or partial resecfusion hepatitis altered the uneventful postoperative course.
tion of the caudate lobe was performed in 50 (96.2%) of thdn another patient, this developed as a sequela of a persistent
major hepatectomies and 4 (80.0%) of the limited hepatiseptic state after a rescue operation for uncontrollable
resections. Concomitant procedures included resection argholangitis. However, no hospital death occurred among the
reconstruction of the portal vein in three patients, that of the85 consecutive recent resections (31 in the 1990s) including
right hepatic artery in three, and pancreatoduodenectomy iB8 major hepatectomies, despite the increased incidence of
three. Nonsurgical treatments were selected in 18 patientadvanced disease in the 1990s. The proportion of stage IV
and nonresectional surgeries (14 bypass and/or drainagksease in patients with resectional surgery was 52.9% (n
operations, 8 exploratory laparotomies, and 2 intraoperativé8) in the 1980s and 67.7% ¢a 21) in the 1990s.
irradiations) were performed in 24 because of far-advanced

disease. The overall resectability rate was 61.2%. Biliary .

decompression was established in 46 patients (70.8%) b&verall Survival

fore resectional surgery, 87.0% of them with percutaneous patient survival with respect to the type of treatment is
transhepatic bile drainage. According to the criteria mengpown in Figure 1. Survival time was counted from the day
tioned above, preoperative portal embolization was used ig¢ syrgery in patients with surgical treatment and from the
100% before left trisegmentectomy, in 78.9% before exjay of admission in those without surgery. The mean and
tended right hepatectomy, and in 9.7% before extended lefledian durations of survival in patients treated by resec-
hepatectomy. Unilobar atrophy of the resecting lobe secggna surgery were 73.6 and 28.0 months, with 1-, 5-, and

ondary to obstruction of the lobar portal branch was Ob'lo-year survival rates of 78.2%, 32.8%, and 26.2%, respec-
served in seven patients. Portal embolization was not carriefl,ely In contrast, most of the patients without resectional
out in these patients. Surgical time, blood loss, and Who'%urgery died within 2 years. This difference in the proba-

blood transfusion in procedures including major hepatecyjiy of survival was significant between patients treated
tomy were 648+ 155 minutes, 136& 860 ml, and 529+

789 ml, respectively, and those in the other resectional
procedures were 705 245 minutes, 129% 735 ml, and

497 = 630 ml, respectively. The incidence of intraoperative
whole blood transfusion was 46.2% in major hepatectomies 0
and 53.8% in limited resections. i

—— Resection (N=65)
— —Nonresectional surgery (N=24)

0.7

% 06 ':]ﬂ' 46.2% - - - No surgery (N=18)
Morbidity and Mortality Rates Sos -‘,:L
3 |
Complications occurred in 24 patients (36.9%) with re- ~ °* [ 11 26.2%

sectional surgery. Bile or anastomotic leakage was the most oo l‘, :
common complication (= 13; 20.0%), followed by he- oz 111
patic insufficiency (n= 7; 10.8%), intraabdominal abscess L o o
(n = 3; 4.6%), liver abscess (& 3; 4.6%), gastrointestinal OOO 1 2 3 4 5 6 7 B 9 1011 12 13 14 15 16 17 18
bleeding (n= 3; 4.6%), intraabdominal bleeding @ 3; Years

4.6%), and sepsis (F 2; 3.1%). As a result of complica- Figure 1. Comparison of survival among patients with resection, non-
tions, six patients died in the hospital (four within 30 days) resectional surgery, and nonsurgical procedures. Survival was counted

after resectional suraery. accounting for a mortality rate Offrom the day of admission for nonsurgical procedures and from the day
gery, Y Yy of surgery in others. Significant differences were found between resec-

9.2% (6.2% within 30 days) (Table 1). All of the hospital tion and nonresectional surgery (p < 0.0001) and between resection
deaths occurred in the 1980s. Hepatic insufficiency was and no surgery (p < 0.0001).
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Table 2. STAGE DISTRIBUTION AND
HEPATIC PROCEDURE

Table 3. UNIVARIATE ANALYSIS OF
CLINICAL AND PATHOLOGIC VARIABLES
AS PREDICTORS OF SURVIVAL AFTER

Major Limited RESECTIONAL SURGERY
Stage Hepatectomy Resection Total
Survival
[ 3 (6.8%) 1(7.7%) 4(6.2%) (in months)
[ 8 (15.4%) 6 (46.2%) 14 (21.5%) p
Il 5 (9.6%) 3(23.1%) 8 (12.3%) Variables No. Mean Median Value
IVA 28 (53.8%) 3(23.1%) 31 (47.7%)
VB 8 (15.4%) 0 (0.0%) 8 (12.3%) Clinical data
Total 52 13 65 Age 0.5687
<60 23 681 286
=60 42 734 280
p = 0.037 with chi square test. Gender 0.0102
Female 15 1285 NA
Male 50 532 27.0
. . . . Pathologic data
with resectional surgery and those without resection. Non- siojogic type 0.0015
resectional surgery did not appear to offer any survival  Papillary or well-differentiated 33 105.1  92.2
benefit over nonsurgical palliation. tubular
Moderately or poorly 32 299 285
differentiated tubular or
Stage Distribution and Type of adenosquamous
Resection Depth of tumor invasion 0.0816
Up to fibromuscular layer 4 1334 922
Most of the patients who underwent resectional surgery  Subserosal layer or more 61 703 270
had advanced disease, and 60.0% were classified as havingerineural invasion* 0.1680
stage IVA or IVB disease (Table 2). Major hepatic resection ~ A?sent 5 524 NA
i i .3% of patients with stage IVA or IVB Present S0 AT 270
W_as Ca”'ed QUt in 92.3 _/° Orpa - g . . Invasion of liver parenchyma 0.2583
disease. Limited hepatic resections and resections without apsent 35 842 386
hepatectomy were used in patients with less-advanced dis- Present 30 392 263
ease. The stage distribution varied significantly=(19.037) EXLGSSiOT to gallbladder o i1 ase 0.0023
H H sen . .
with the procedure applied. bresent 8 148 147
Involvement of large vessels 0.0987
; : Absent 47 827 377
HIStOIOQIc Type Present 18 31.8 239
The histologic type of the lesions reflects the predominant pT factor 0.0511
type. One patient (1.5%) had adenosquamous carcinoma, 4 1334922
; : : 23 919 483
and the other 64 patients (98.5%) with resectional surgery 37 384 263
had adenocarcinomas. Papillary adenocarcinomas werenodal involvement 0.0127
found in 9.2% of patients, and the other cases were tubular Absent or regional 58 784 377
adenocarcinomas: well differentiated in 41.5%, moderately  Beyond regional 7154 147
differentiated in 33.8%, and poorly differentiated in 13.8%. Distant metastases other than to 0.0676
. . . g . lymph nodes
Pat|ent's with paplllary gnd Well-dlﬁerentlatgd tubular ade- 5 cont 57 789 355
nocarcinoma had significantly better survival than those  pregent 8 9257 118
with the other histologic types (Table 3, Fig. 2). Stage 0.1338
| 4 1334 922
I 13 881 495
Resectional Margins Il 8 532 226
) . ) ) IVA 32 399 277
An extensive histologic survey frequently found the mi- VB 8 257 118
croscopic extension of tumor cells in and around the cut en@arameters related to treatment 0.8872
of the bile duct and in the dissection margin of major Hepatic resection
vessels. Only 34 cases (52.3%) were judged to have com- Hepatectomy or more 52743 270
pletely free margins. The incidence of positive margins in Limited 18 602 386
X e e K Resectional margin 0.0018
major hepatectomies was 44.2%; that in limited resections Cancer-negative 34 102.8 67.4
was 61.5%. However, this difference was not statistically  Cancer-positive 31 296 235

significant. Particularly good results were observed in pa-

tients with completely free resectional margins. The 5-yeaf'A notavaiable
. . . . L. * Data were not available in 10 cases.
survival rates for patients with negative and positive resec-
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1.0 1.0
0.9 09 F
0.8 08 | ——No nodal involvement (N=35)
0.7 07 F 54.1% - - Involvement of regional nodes (N=23)
% ) o — —Nodal metastasis beyond regional (N=7)
0.6 T 06
3 42.5% =
=2 05 } 2 05
§ | | | | = oo
3 04 304 I
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Figure 4. Comparison of survival according to nodal status. Significant
differences were found between no involvement and beyond regional
(p = 0.0211) and between regional and beyond regional (p = 0.0190).

Figure 2. Comparison of survival according to the predominant histologic
type. A significant difference was found between papillary or well-differen-
tiated tubular adenocarcinoma and the others (p = 0.0015). pap, papillary;
well, well-differentiated tubular; mod, moderately differentiated tubular;
poor, poorly differentiated tubular; ad-sq, adenosguamous.

Distant Metastases Other Than to

Lymph Nodes

tional margins were S|gn|f|gantly d|_fferent (p 0.0018) é_lt Eight patients had small metastatic foci in sites other than
51'6% ano_l .16'8%' r_eSpectlver (Fig. 3_)' Although pat'em%ymph nodes—five in the liver, two in the lesser omentum,
W!th a positive margin had worse Sur.V'Vé_“ rates than thosel, one in the duplicated intestine. These lesions could not
with a negat_lve margin, they were still _S|gn|f|cantly better be detected before surgery, and a definitive diagnosis was
than those in patlgnts with nonresectional surgery<(p made after resection. One of the patients with hepatic me-
0.0001) or nonsurgical procedures £00.045). tastasis lived 3 years 8 months, and one of those with an

omental deposit is alive and well 7 years 7 months after
Nodal Status surgery.

Metastases to lymph nodes were documented in 29 pébnivariate Analysis
tients, accounting for 44.6% of those with resectional sur-
gery. These were classified as regionaHr23) or beyond The results of a univariate analysis for the relations
regional (n= 6) according to the definition given above. between clinical, pathologic, and interventional variables
The mean and median durations of survival were 78.8 andnd patient survival after resectional surgery are shown in
38.6 months in patients without nodal involvement, 51.7Table 3. Based on the result mentioned above, the effect of
and 26.3 months in those with metastases limited to th@odal status was compared between the patient group with-
regional nodes, and 15.4 and 14.7 months in those witlout nodal involvement or with involvement limited to the
nodal involvement beyond regional nodes, respectivelyregional nodes and that with metastases beyond regional
Whereas the survival curves of the first two patient groupsiodes. Factors that significantly predicted survival were
were similar (Fig. 4), the last group had significantly worsehistologic type of the lesion, clearance of resectional mar-
survival than the other groups. gins, transmural extension to the gallbladder, patient gen-

der, and nodal status.

or Multivariate Analysis

Og -" . . oy . . .

08 | 66.2% The variables that were significant by univariate analysis

07 | ‘ ‘ were subsequently analyzed using the Cox proportional
o6 | Negative margins (N=34) hazard model. The factors that were significantly related to
Sost g 40.6% patient survival were the same as those indicated by the
Foal  aasm — — univariate analysis (Table 4).

03T EES | 12:6%

02 s

Positi ins (N=31
o1 b oL ositive margins ( ) DISCUSSION
6 1 2 5 4 5 6 7 5 6 1011 12 13 14 15 16 17 18 Hilar cholangiocarcinoma is unique among cancers of the

extrahepatic bile duct with regard to the difficulty of radical
Figure 3. Comparison of survival between resections with and without reSGCt!OI’l. 'Recently, many quthors have advocated surgical
marginal involvement. A significant difference was found (p = 0.0018). resection instead of palliative procedui‘éé‘.‘o However,

Years
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Table 4. VARIABLES SIGNIFICANTLY ASSOCIATED WITH SURVIVAL AFTER
RESECTIONAL SURGERY USING MULTIVARIATE ANALYSIS

Variable B SE P Hazard Ratio 95% CI
Transmural extension to gallbladder (absent vs. 1.2160 0.4470 0.0065 3.3737 1.4047-8.1024
present)
Nodal involvement (none or regional vs. beyond 1.1794 0.5208 0.0235 3.2525 1.1719-9.0271
regional)
Resectional margin (cancer negative vs. positive) 1.0595 0.3429 0.0020 2.8850 1.4731-5.6500
Histologic type (papillary or well-differentiated 1.0513 0.3447 0.0023 2.8613 1.4560-5.6232

tubular vs. moderately or poorly differentiated
tubular or adenosquamous)
Gender (female vs. male) 1.0299 0.5089 0.0430 2.8007 1.0329-7.5938

most of them have provided insufficient information con- In the present study, we compared all resectional surger-
cerning the effect of extensive surgery for the treatment ofes with nonresectional treatments because the judgment of
advanced disease. This report reviews our attempt to tregurative intent was ambiguous. Nonetheless, resectional
hilar cholangiocarcinoma with extensive procedures includsurgery was shown to offer a clear survival benefit. Despite
ing major hepatectomy, caudate lobectomy, and systematitie large proportion of patients with advanced disease, the
nodal dissection. survival rate was far better in patients who were treated with
The overall in-hospital mortality rate of 9.2% in resec- resectional surgery than in those who received nonresec-
tional surgery was not satisfactory but was comparable tdional treatments. Consequently, the benefit of extensive
those in previous reporfs32 All of the in-hospital deaths surgery for patients with advanced disease is estimated.
occurred in the 1980s. A common cause of death wag#lthough previous reports have commonly noted the advan-
hepatic insufficiency that developed after complications thatage of resectional surgery, the majority of these have been
were considered to be recoverable, such as cholangitibased on a small number of patients treated with radical
hepatitis, and anastomotic leakage. Uncontrolled cholangitisesection.
was dangerous for patients with major hepatectomy. Resec- Only four single-center series, including the present study
tion of an infected hepatic lobe was attempted to relieveand excluding those with overlapping patients, have in-
septic cholangitis in two patients; however, a persistentluded>50 patients treated with major hepatectdfif-3’
septic state complicated the postoperative course and led {@able 5). Klempnauer et ¥l resected hilar cholangiocar-
the death of one of these patients. Definitive surgery had tainoma in 151 patients, 73.5% of them with major hepatec-
be postponed until the infectious state subsided. In twdomy. Stage IV disease constituted 59.6% of their patients.
patients, posttransfusion hepatitis triggered the onset ofhe overall 5-year survival rate was 25.6%, with an in-
hepatic insufficiency. No such episodes have been encoutospital mortality rate of 9.9%. The relatively good results
tered since a system for screening blood products for conin treating a large number of patients with advanced disease
tamination with hepatitis C virus was established in 1990. ltwere consistent with ours. Miyazaki et*alreported the
is thought that hepatic functional deterioration provoked byresults of 76 cases of resectional surgery, 69.7% of which
obstructive jaundice continues for a long time even aftemwere with major hepatectomy. The in-hospital mortality rate
biliary decompression, and that a perioperative inflammawas 13.2% and the 5-year survival rate was 26%. Their
tory episode is hazardous for patients with minimal hepatiaesults were similar to those of Klempnauer et al. However,
functional reserve. However, no hospital deaths were enthe distribution of the stage of disease was not provided.
countered in the 10 most recent years. We have performelladariaga et &P reported their results with a more aggres-
a large number of hepatic resections to treat hepatocellulaive approach—78% of their 28 patients had stage IV dis-
carcinoma in patients with liver cirrhosis and chronic hep-ease. However, their results were disappointing: the 5-year
atitis** The general improvement of our technique andsurvival rate was 8.0% and the mortality rate within 30 days
knowledge concerning hepatic resection for patients with avas 14.0%. Considering our experience in the early period,
compromised liver, along with our experience in the earlythis may be attributable to insufficient experience with
period, has contributed to the enhanced safety of majoextensive surgery for hilar cholangiocarcinoma.
hepatectomy complicated with obstructive jaundice. This Three reports have documented 5-year survival rates
achievement is also reflected in the excellent short-terngreater than that in the current sertés2*®In one of these
results reported at Shinshu University, which has a technicateports, the survival rate was 37.8%However, only pa-
background similar to ours:*° Although we might have tients with curative resection were included in the calcula-
initially overestimated the advantageous effect of portation. Recently, the results of 124 hepatic resections were
embolization, the risk of extensive surgery for hilar cholan-reported by the same authors, again with survival rates
giocarcinoma, although not negligible, can be controlled. calculated only after curative resectiofisand the rate at 5
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Table 5. SUMMARY OF PREVIOUS REPORTS
Mortality Rate
Author Period (yrs) Resection Resection Rate Major Hx <30 days In-hospital
Present series 1980-1997 (18) 65 63.1% 52 6.2% 9.2%
Burke®® 1991-1997 (6) 30 34.5% 22 7.0% NA
Klempnauer®* 1971-1995 (25) 151 49.2% 111 NA 9.9%
Su®® 1983-1995 (13) 49 NA 24 NA 10.2%
Miyazaki®” 1981-1995 (15) 76 63.3% 53 4.2% 13.2%
Madariaga®® 1981-1994 (14) 28 NA 27 14.0% NA
Nimura'® 1979-1989 (11) 55 83.3% 35 7.8% NA
Nagino®® 1977-1996 (20) 138 79.8% 102 9.7% NA
Ogura?’ 1976-1991 (16) 55 84.6% 24 NA NA
Sugiura®' (multicenter) 1973-1991 (19) 83 53.0% 76 NA 8.4%
Reding®? (multicenter) 1955—* (>30) 98 31.9% NA 15.5% NA
Bismuth?® 1960-1990 (31) 23 16.9% 12 0.0% NA
Baer?* 1986-1990 (5) 21 43.8% 10 NA NA
Tashiro®® 1975-1990 (16) 34 73.9% 20 NA 2.9%
Cameron?® 1973-1989 (17) 53 55.2% 8 NA 1.9%
Tsuzuki'® 1973-1989 (17) 25 50.0% 23 0.0% 4.0%
Hadjis®! 1977-1985 (9) 27 20.6% 16 NA 7.40%
Pinson'” 1962-1983 (22) 25 16.0% 9 NA 4.0%
Launois'? 1968-1978 (11) 11 57.9% 5 18.2% NA

Hx, hepatectomy; NA, not available or not precisely documented.
* The last date of patient collection was not documented.

years fell to 25.8%. In another report, the 5-year survivalassess the effects of caudate lobectomy because it was
rate in 30 patients with potentially curative resection was asncorporated in 92.6% of major hepatic resections.
high as 45%® However, this excellent value will have to be  The particularly good results in patients with clear resec-
reassessed in the future because of the relatively short studipnal margins demonstrate the importance of microscopic
period (6 years). In the other report, the 5-year survival rateurative resection to ensure better survival. However, resec-
in 25 resections was 35%.A low resection rate of 16% tional margins were frequently positive for cancer cells
and the infrequent application of major hepatectomy (36.0%lespite our intent to enhance curability by incorporating
of resections) suggest that this result reflects the treatmembajor hepatectomy. Although the extent of the lesion could
of less-advanced disease. be estimated with limited accurady;*°the invasive nature
The present study showed that the independent predictivef the lesion and the anatomic complexity of the hilar region
factors for the survival of patients with hilar cholangiocar- hindered us from securing sufficient surgical margins in
cinoma undergoing resectional surgery were transmural expatients with advanced disease. The frequent involvement
tension to the gallbladder, nodal status, clearance of reseof resectional margins was a common problem in most of
tional margins, histologic type of the lesion, and patientthe previous reports:—18:23.24.26.27,:31-33.35.47|though
gender. Among these, clearance of resectional margins arsbme authors3*3¢=38eported an exceptionally high rate
nodal status were closely related to the strategy of surgicaif curative resection, their patients with resectional surgery
treatment. The extent of hepatic resection was not a signifmostly did not show better survival than ours. This suggests
icant factor; however, it was closely related to the extent othe difficulty and wide interinstitutional differences in the
the disease. Sixty percent of our patients with resectionahistologic evaluation of surgical margins in this disease.
surgery had stage IV disease, and major hepatectomy wéa3onsidering that resection with positive margins still offers
carried out in 92.3% of them. The similar survival and a significant benefit over nonresectional treatment, at-
significantly different stage distribution in patients with and tempted macroscopically curative resection would be justi-
without major hepatectomies support the use of major hepfied.
atectomies for patients with advanced disease. We consider Adjuvant treatment is expected to confer a benefit in light
that caudate lobectomy is also an essential component @ff the high possibility of microscopic or occult residue of
radical surgery for hilar cholangiocarcinoma, as mentionectancer cells around the resectional margins. Although some
in previous report$31518.19.26353n4 we believe that this authors have recommended adjunctive radiothe?3fyits
contributed to the good long-term results in our patientseffect is controversii®
treated with resectional surgery. However, we could not Nodal status was a significant predictive factor for sur-



670 Kosuge and Others

vival, as mentioned in previous repoffs?>29-31:32.3¢o\y-
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Safety would be enhanced with the proper use of precau-

ever, in the present study the survival of patients withtionary measures such as controlling preexisting cholangi-

metastases limited to regional lymph nodes was similar tais,

biliary decompression, and preoperative portal emboli-

that in patients without nodal involvement. This result zation. Less-extensive procedures are also beneficial for
strongly supports the notion that the incorporation of syspatients with less-advanced disease if clear resectional mar-
tematic nodal dissection in our resectional procedures igins are secured. Systematic dissection of regional lymph
beneficial. A prospective trial that is controlled for technical nodes should be performed because metastases are frequent
quality and the accurate localization of metastatic nodesind manageable.

would be required to obtain reliable results. However, our
results are encouraging. We believe that systematic nodal

dissection should be incorporated in the radical surgery untiReferences

its value is established.

In the present study, transmural extension to the gallblad--
der was a significant predictor for survival. However, it is
unlikely that involvement of the gallbladder itself is of 5
primary importance for patient survival. We consider that
this factor represented the invasive nature of the cancer in
our series. Lesions involving the gallbladder were com- 3:
monly accompanied by the diffuse infiltration of cancer
cells into the connective tissue in the hepatoduodenal liga-
ment. Other factors, such as perineural invasion and the
involvement of major vessels, may have a similar meaning
and have been discussed with various regglts:?83334 s
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though significance was not established. The ability of
transmural extension to the gallbladder to represent the
invasive nature of the tumor is uncertain because no othes.
reports have focused on it. It would be interesting to eval-
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of the tumor were comparable with those in other reports,
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Different survival rates by gender have not been previ-
ously emphasized in cholangiocarcinoma. In the prese
series, women lived longer than men after resectional surg,
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been undertaket. Our results suggest that a similar ap- ;7.
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with resection of the extrahepatic bile duct and the caudatés:

lobe gives a good chance of prolonged survival for patients
with bile duct carcinoma involving the hepatic hilus, even g
when the disease is advanced. However, care should be
taken regarding the latent risk of hepatic insufficiency.
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