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rates after RO, R1, and R2 resections were 37%, 9%, and
0%. In a multivariate analysis, surgical radicality was the
strongest determinant of survival (p < 0.001). The rate of for-
mally curative resection (RO resection) was significantly lower
in hilar resections (29%) than in liver resections (left hemihepa-
tectomy 59%, right hemihepatectomy 55%, right trisegmen-
tectomy 65%; p < 0.05). The highest rate of RO resection
was observed after LTPP (93%; p < 0.05). Right trisegmen-
tectomies achieved the highest rate of 5-year survival after RO
resection (57%). In a multivariate analysis of patient survival
after RO resection, additional portal vein resection was the
only significant factor. The 5-year survival rate after formally
curative liver resection with portal vein resection was 65%
versus 28% without.

Objective
To evaluate different strategies for extended resections of hilar
cholangiocarcinomas on radicality and survival.

Summary Background Data

Surgical resection of hilar cholangiocarcinoma is the only po-
tentially curative treatment. Resection of central bile duct car-
cinomas, however, cannot always comply with the general
principles of surgical oncology to achieve wide tumor-free
margins with no-touch techniques.

Methods
From 1988 to 1998, 95 patients underwent resection of hilar
cholangiocarcinoma. Eighty patients had hilar and hepatic

resections and 15 had liver transplantation and partial pancre-
atoduodenectomy (LTPP; i.e., eradication of the entire biliary
tract using a no-touch technique).

Results
The 60-day death rate was 8%. The overall 1- and 5-year sur-
vival rates were 67% and 22%, respectively. Five-year survival

Conclusion

Extended resections, especially right trisegmentectomies and
LTPP, resulted in the highest rate of RO resection. Right tri-
segmentectomy together with portal vein resection best rep-
resents the principles of surgical oncology and may be re-
garded as the surgical procedure of choice.
Immunosuppression limits the applicability of LTPP.

Surgical strategies in the therapy of hilar cholangiocarciresent the least extensive resection procedures and have
noma afford patients the best chance for significant survivabeen shown to be safe, with a surgical death rate b6 in
Radical resections are currently considered as optimal treaselected seriedIn principle, patients with Bismuth-Corlette
ment, but<20% of patients are estimated to be amenable tg/pe | or type Il tumors can undergo hilar resections with a
a formally curative approach? Local or hilar resections curative intent. In practice, failure, even after formally cur-
including the extrahepatic suprapancreatic biliary tract repative extrahepatic bile duct resection, occurs in a high

percentage of patients (76%) with locoregional recurrénce.

Hilar cholangiocarcinomas involving either the right or
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tumor stage showed a clear correlation only in single studeombining total hepatectomy, partial pancreatoduodenec-
ies>® Moreover, extended hepatic resections can be extomy, extended lymphadenectomy, and liver transplanta-
pected to increase not only the rate of curative resection buton.*® The importance of a no-touch technique in oncologic
also the total number of patients amenable to surgery. hepatobiliary surgery is evident when considering the sur-
Anatomic restrictions within the biliary tree make it dif- gical therapy of gastrointestinal cancers. Dissection of tu-
ficult to comply with the basic principle of surgical oncol- mor or peritumorous tissue is considered obsolete, whereas
ogy to achieve wide tumor-free margins. In the hepaticthe hepatic artery and portal vein in the hepatoduodenal
hilum, a more distant segmental ramification of the leftligament are regularly dissected close to the tumor during
hepatic duct, which varies in length from 1 to 5 cm, is likely preparation of the hepatic hilum.
to allow more radical resections on the right than on the left. This report is a retrospective analysis of 95 patients
Conversely, the right hepatic duct rarely exceeds 1 cm inundergoing resection of hilar cholangiocarcinomas during
length! In addition, the common bile duct is on the right the past 10 years. During this period, surgical efforts toward
side of the hepatoduodenal ligament, with the right hepatienore radical resections have constantly increased. There-
artery behind its proximal portion. Therefore, left lobecto- fore, our strategy, developed over 10 years, may have re-
mies are more likely to be prevented by an encasement afulted not only in more extended resections for tumors with
the contralateral hepatic artery than right lobectomies.  comparable pathologic features, but also in an increase in
Right trisegmentectomy including the caudate lobe repthe total number of patients undergoing surgery.
resents the most extended right-sided hepatic resection and
can achieve the largest benefit with respect to resectabilit
and oncologic radicality. The main obstacle to this approac ATIENTS AND METHODS
is frequently the preoperative anticipation of a limited func- patients
tioning hepatic remnant because of the small size of the left
lateral segments in some patients or because of an insuffi- From October 1988 to December 1998, 95 patients (50
cient postoperaﬁve Compensatory en|argement from chohen, 45 Women) underwent Surgical resection of hilar chol-
lestasis-associated liver damage. Preoperative hypertropingiocarcinoma. The mean age of the patients was 58.2
of the future remnant liver, induced by unilateral portal vein11.1 years and the mean follow-up was 22.24.9 months.
embolization, has been shown to minimize the associatefathologic tumor staging was performed according to the
risk of postoperative liver failurB.Decompression of the UICC classification. Twenty patients had stage I or Il tu-
biliary system may also be indicated to improve hepatocelmors, 9 had stage Ill tumors, 55 had stage IVa tumors, and
lular function. We use a modified approach with internalll had stage IVb tumors (T1,# 4; T2, n= 26; T3, n=
stent decompression of the left side of the liver and arteriaP5; N1, n= 51; histopathologic grading: high, & 12;
platinum-coil embolization of the right liver artery; this has moderate, = 55; low, n= 28). Infiltration of perineural
been shown to be safe and to induce contralateral hypegheaths or lymphangiosis carcinomatosa was detected in 71
trophy? (75%) and 66 (69%) patients, respectively. Longitudinal
Unresectable tumors and functional restrictions, as welextension of the tumor was classified according to the
as the assumption that greater extirpative procedures mightodified Bismuth-Corlette classification as type 14n6),
provide an increased chance for cure, resulted in the mor® (0 = 8), llla (n = 27), lllb (n = 29), and IV (n= 25).
radical concept of resecting the entire intrahepatic biliaryTumors were classified as type | when there was no ob-
tree by combining hilar resection, total hepatectomy, andptruction of the confluence, type Il when the obstruction was
liver transplantation. However, postoperative and long-termiimited to the confluence, and type llla or lllb when the
survival figures have been disappointing_ In a review of 56tum0r extended into the rlght or left ductal ramifications.
patients originating from 13 studies, the 5-year survival rateTYpe IV indicated bilateral involvement. The Bismuth-Cor-
after total hepatectomy and liver transplantation for hilarlette categories were assessed before surgery by endoscopic
cholangiocarcinoma was approximately 5%The unpre- retrograde cholangiography or percutaneous transhepatic
dictable risk caused by a potentially accelerated growth ofholangiography. However, tumors were definitely classi-
residual tumor cells during chronic immunosuppressionfied by the surgeon after surgery.
which has been shown after hepatectomy and liver trans-
plantation for hepatocellular carcinoma, has been suggest
as a major obstacle to longevityln addition, unrecognized
microscopic or gross metastases, intraoperative tumor cell The surgical procedures comprised hilar resections (n
seeding, and peripancreatic tumor extension into lymphatid4), left hepatic resections (segments 1 to 4=n29),
vessels or perineural sheaths along the distal residual bileght-sided hemihepatectomies (segments 1 and 5 through 8;
duct served as an explanation for posttransplant faiftfres. n = 11), right trisegmentectomies (segments 1 and 4
To use a no-touch technique and to achieve a wider distahrough 8; n= 26), and liver transplantation and partial
radicality, we have described the extended bile duct rese@ancreatoduodenectomy (LTPP=n15). A change in pro-
tion—an en bloc eradication of the entire biliary tree by tocol occurred over this 10-year period. Hilar resections

egurgical Procedures
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with curative intent were performed only in the early years1992 and has been described in defailt offers the advan-
of the program. In general, surgical radicality increasedtage of wide tumor-free margins, and as a no-touch tech-
This is partly reflected by the introduction of LTPP in 1992, nique, it dispenses with the need to dissect the hepatoduo-
and preoperative unilateral biliary decompression and artedenal ligament. An attempt was made to select patients with
rial embolization before right trisegmentectomy in 1995. Inless advanced tumors because it is known from other can-
neither group did patients undergo adjuvant radiotherapy ocers that there is a limited chance of cure at an advanced
chemotherapy. stage, even with excellent surgical technique. Immunosup-
Resections were considered formally curative (RO resecpression consisted of cyclosporine A, prednisolone, azathio-
tion) when there was no evidence of gross residual diseag@ine, and antithymocyte globulin. Concomitant treatment
(R2 resection) or microscopic infiltration of the resectionwas performed as described previou¥lyAfter 7 of 15
and dissection margins (R1 resection). This classificatio. TPP procedures, a 7-day course of postoperative oct-
was used despite the reservation that doubts may exist as teotide was included in the protocol.
whether lymph node-positive tumors are surgically curable. In the groups of partial hepatic resections, 23 patients
Hilar resections included the extrahepatic suprapancreatignderwent additional resection of the portal vein (6 left
bile duct and were performed with a curative intent in hepatic resections, 3 right hemihepatectomies, 14 right tri-
Bismuth-Corlette type | and Il carcinomas or as a palliativesegmentectomies). The indication for resection of the portal
procedure in patients not suitable for liver resection or thoseein bifurcation was tight adherence of the portal bifurca-
with advanced tumors. Few patients with Bismuth-Corlettetion to the resection specimen, which at surgery could not be
type Il carcinomas underwent right or left hepatic resectiongudged with respect to pathology. Carcinomatous invasion
in an intent to achieve wider tumor-free margins. Generallywas always suspected in these patients, although it was
right or left hepatic resections were performed for Bismuth-macroscopically indistinguishable from adherence and
Corlette type Illa or lllb tumors, respectively. In the group perivascular fibrosis>
of left-sided hepatectomies, the extent of the procedure
varied only with respect to the resected liver parenchyma L ]
whereas the resection of the right hepatic duct was limitecPtatistical Analysis
by its first segmental ramification, which regularly occurred  statistical analysis of patient survival was performed
within 1 cm from the hepatic hilum. Therefore, all left according to the Kaplan-Meier method, calculated from the
hemihepatectomies are analyzed as a common category.time of surgery until January 4, 1999. Comparison of patient
In contrast, right-sided hepatic resections are differentisyrvival in different groups was performing using the log-
ated as anatomic hemihepatectomies and trisegmentect@ank test. To assess the outcome of a surgical treatment in
mies—that is, procedures without or with resection of segterms of oncologic criteria, the survival analyses with re-
ment 4 and the total left hepatic duct, respectively. Thisspect to the various procedures and to different tumor char-
distinction is required because of the more distant ramifiacteristics were restricted to RO resections, excluding post-
cation of the left hepatic duct into segmental ducts 2 and 3gperative deaths. A multivariate analysis of parameters
which may extend 5 cm from the hepatic hilum, allowing influencing survival was performed for this group of pa-
more radical resections than on the right sidieall patients  tients, as well as for all patients in the study. The variables
who underwent right trisegmentectomy, resection of segsurgical radicality, tumor stage, Bismuth-Corlette category,
ments 1 and 4 through 8 was performed. lymph node infiltration, histopathologic differentiation,
To minimize the risk of postoperative liver failure asso- ymphangiosis carcinomatosa, perineural sheath infiltration,
ciated with rlght trisegmentectomies, left hepatic hypertro-and type of Surgica| procedure were ana|yzed app|y|ng the
phy was induced in 11 patients undergoing right trisegmencox multiple stepwise regression model. Categorical and
tectomy by left hepatic biliary decompression andcontinuous variables were compared using the chi square

embolization of the rlght hepatiC artery. The aim of this test and the Mann_Whitney test, respective|y‘
combined treatment was to achieve maximal hypertrophy of

segments 2 and 3. Since 1995, all patients considered suit-
able for right trisegmentectomy were eligible for this pro- RESULTS
cedure. In brief, endoscopic retrograde insertion of innerD
drainage for decompression of the left segments was com-
bined with placement of 4 to 15 embolization platinum coils The 30- and 60-day death rates were 6%-(8) and 8%
in the right hepatic artery Resection was performed 27 to (n = 8), respectively. Among these eight patients, two had
75 days after embolization, when serum bilirubin levels hadundergone a formally curative liver resection and two had
dropped to<5 mg/dl and volumetric helical CT measure- undergone LTPP. The other four patients died during the
ments disclosed an increase in volume of the left hemiliveipostoperative course after palliative procedures. The 60-day
of 11% to 68% (median 35%). No patient had severedeath rates according to the surgical procedures were 10%
complications from the embolization procedure. (n = 3) after left hemihepatectomy, 9% ¢n 1) after right

The combined LTPP procedure has been performed sindegemihepatectomy, 8% (# 2) after right trisegmentectomy,

eath and Complications
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Table 1. SURGICAL RADICALITY ACCORDING TO SURGICAL PROCEDURES

n RO (n = 58; 61%) R1 (n = 25; 26%) R2 (n = 12; 13%)
Hilar resection 14 4 (29%)* 3 7
Liver resection 66 40 (61%) 21 5
Liver transplantation & partial 15 14 (93%)* 1 -

pancreatoduodenectomy

RO, formally curative resection; R1, microscopic infiltration of the dissection line; R2, gross residual disease.
*p < 0.05 (vs. liver resection).

and 13% (n= 2) after LTPP. In the group of hilar resec- different surgical procedures are given in Table 1. Among
tions, no patient died of postoperative complications withinthe groups who underwent partial liver resection (RO resec-
60 days after surgery. The main cause of death after partialons: n= 40; 61%), the rates of RO resection did not differ
liver resections was hepatic failure. In the LTPP group, twosignificantly. Hilar resections resulted in significantly fewer
patients with pancreatic fistulas died, one of hemorrhage oR0 resections than partial liver resections (29%6 61%:

the arterial anastomosis at the celiac axis and another ¢f < 0.05). Incomplete resections in the group of hilar
multiple organ failures after severe pancreatitis. Chronologresections were the result of invasion of the proximal or
ically, these were patients number 4 and 6 in a group of 13jistal dissection margin and lateral infiltration of vascular
undergoing LTPP for hilar cholangiocarcinoma. hilar structures.

~ The postoperative complication rate was 59%-(86). It The highest rate of RO resection was observed after LTPP
mpreased v_\nth the extent of resection and was lowest gfte(rn = 14; 93%); this differed significantly from the groups of
hilar resections (43.%; & 6). The most common compli- ;o resections (p< 0.01) and partial liver resections o
cations were cholangitis (r= 17), hepatic insufficiency 0.05). Only one noncurative (R1) LTPP was performed in a

(n = 12), and bile Iea!<age ”O'T‘ _the hepatic resection Iinefemale patient, who had waited 3 months after evaluation
(n=11). Pleural effusions requiring percutaneous dramag?or a suitable graft. Distal paraaortic lymph nodes were

(n = 5) occurred after right trisegmentectomies exclusively.

The highest complication rate was observed after LTPF;‘I)_zS'“V?. a(r;_d the right O\t/ary dwaf mft'.llt ;ﬁted by_a rlnetasta;ss.
(80%; n= 12). Specific problems in this group were pan- €se findings were not evident until In€ surgical procedure

creatic fistulas (n= 4) and cellular graft rejections ( 3) wa; already advgnced. In the resectipn specimen of appther
resulting from insufficient enteral cyclosporine uptakeinthep""t'ent undergoing a formally cura}tlve LTPP, a positive
early phase of the study. Rejections were successfulllymPh node was detected at the right renal vein and the

treated by conversion to oral tacrolimtfs. umor was classified as UICC stage IVb.. _
In the various Bismuth-Corlette categories, RO resections

were achieved in 43% of type /11, 63% of type llla, 59% of
type llib, and 72% of type IV tumors (Table 2). Except for
Formally curative (R0) resections were achieved in 58four patients, all patients with Bismuth-Corlette type I or Il
patients (61%). In 25 patients (26%), microscopic infiltra-carcinomas (n= 14) were treated by hilar resection. All
tion of the dissection margin (R1 resection) was disclosedioncurative resections in type I/Il tumors were hilar resec-
histologically, and 12 patients (13%) had gross residuations, with the exception of one trisegmentectomy (R1 re-
disease (R2 resection). The rates of RO resection for thsection) in which distal radicality along perineural sheaths

Surgical Radicality

Table 2. BISMUTH-CORLETTE CLASSIFICATION AND SURGICAL RADICALITY

1 | Illa llib v

All RO All RO All RO All RO All RO
Total 6 2 (33%) 8 4 (50%) 27 17 (63%) 29 17 (59%) 25 18 (72%)
Hilar resection 6 2 4 1 — — — — 4 1
Left hemihepatectomy — — 2 2 — — 26 14 1 1
Right hemihepatectomy — — 1 1 8 4 — — 2 1
Right trisegmentectomy - — 1 — 17 11 1 1 7 5
Liver transplant & partial — — — — 2 2 2 2 11 10

pancreatoduodenectomy
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Figure 1. Actuarial patient survival according to surgical radicality (RO
resections, n = 58; R1 resections, n = 25; R2 resections, n = 12; p <
0.001). Individual patients still alive during follow-up are indicated by
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Figure 2. Actuarial patient survival according to surgical procedure (RO

resections, 60-day deaths excluded). Individual patients still alive during
follow-up are indicated by marks on the curves.

marks on the curves.

hepatectomies, 16 patients after right trisegmentectomies,

and Iymphatics had not peen achieved. Typel llia tumor%nd 11 patients after LTPP (one patient excluded despite an
were mainly resected by right hemihepatectomies or trlsegRO resection because of a UICC stage IVb tumor)

mentectomies, resulting in 50% RO resections (4 of 8 pa- The 5-year survival rate was 28% after left hemihepate-
tients) for hemihepatectomies and 65% RO resections (11 0é(tomies 50% after right hemihepatectomies, 57% after right
17 patients) for trisegmentectomies. Left hemihepatecmfrisegméntectomies and 38% after LTPP ,(Fig. 2). In the
mies were performed in most patients with type I11b tumorsgroup of hilar resecitions no patient survived for 5 years.
qnd were classified as formally gurative in 14 of 26 resec'Accordingly, there was n,o 5-year survival in the Bismuth-
tions (54%). One type Ilib carcinoma was resected by Lorlette type /1l group (Fig. 3). Five-year survival rates in

right trisegmentectomy (RO resection). A formally curat|vethe Bismuth-Corlette type llla, Illb, and IV groups were

resection could be achieved because the tumor infiltrated thgg% 40%, and 34%, respectively

segment 4 duct but not the left lateral segments. In type IV Recurrent tumors arose mainly at the former resection

tumoor‘s,. RO resections were.achleved n 18 _Of 25 pat|entﬁne7 as peritoneal carcinomatosis or as distant metastases.
(72%; right trisegmentectomies, 5/7 patients; LTPP, 10/1]In the group of patients who underwent LTPP, recurrent

patients). malignancy was observed in 8 of 15, including 4 patients
with peritoneal carcinomatosis. The other four patients had

Survival Rates tumors at the jejunojejunal anastomosis, at the terminal

Overall 1- and 5-year survival rates, including the post-
operative deaths, were 67% and 22%, respectively. Figure 1
shows the survival rate with respect to surgical radicality.
One-year survival rates after RO, R1, and R2 resections,
excluding the postoperative deaths, were 86%, 58%, and 8%/
50%, respectively (p< 0.0001); the 5-year survival rate was 70% |
37% after RO resections and 9% after R1 resections, with

----- Bismuth-Corlette type I/Il, n=6
----- Bismuth-Corlette type llla, n=16
~~~~~~~~~~~~~~ Bismuth-Corlette type Illb, n=15
Bismuth-Corlette type IV, n=16

100% -

90% -

60% - e S

only one patient after R1 resection (trisegmentectomy) be- | {—-. i
ing alive for >5 years. No patient survived beyond 22 it |
months after a R2 resection. Median survival was 36  “*] T S —— -+
months, 15 months, and 13 months after RO, R1, and R2  30%1 _'L_'—+
resections, respectively. In a multivariate analysis, surgical § 2%,
radicality was the most relevant determinant of patient § ,, | :
survival. 5w

The survival analyses according to the different surgical o 1 2z 3 4 5§ & 7 8 9 1

procedures as well as to histopathologic parameters in- Vears

cluded Only _RO re;ectlons WIFhOUt the. pOStOpera.tlveFigure 3. Actuarial patient survival according to Bismuth-Corlette cat-
deaths—that IS, 4 patlents_after h"ar_ resections, .16 paner}@gory (RO resections, 60-day deaths excluded). Individual patients still
after left hemihepatectomies, 6 patients after right hemisalive during follow-up are indicated by marks on the curves.
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Table 3. UICC STAGES AND LYMPH NODE INFILTRATION ACCORDING TO SURGICAL
PROCEDURES AND SURGICAL RADICALITY

uUiccC /Il uicc il UICC IVa UICC IVb NO N1/2
(n = 20) (n=29) (n = 55) (n=11) (n = 44) (n = 51)
Hilar resection 6 2 4 10
Left hemihepatectomy 3 3 21 2 8 21
Right hemihepatectomy 1 2 8 — 5 6
Right trisegmentectomy 5 2 16 3 11 15
Liver transplantation & partial 5 — 8 2 10 5
pancreatoduodenectomy
RO resection 15 (75%) 4 (44%) 37 (67%) [ 31 (72%)t 26 (51%)t

* Resection of primary tumor and metastases.
tp<0.05.

ileum, or within the abdominal wall (7= 2), where post- postoperative deaths, in the groups of well-, moderately, or
operative wound drainage and preoperative percutaneoymorly differentiated tumors were 44%, 37%, and 34%,
transhepatic drainage had been in place, respectively.  respectively.

Lymph node-negative hilar cholangiocarcinomas were
detected in 44 patients (46%), whereas infiltration of lymph_ | . .
nodes occurred in 51 patients (54%). Lymph node-negativ{er'"e""'al Sheath Infiltration and
tumors outnumbered lymph node-positive tumors only incYMPhangiosis Carcinomatosa

the hilar resection and LTPP groups (Table 3). With respect |nfiltration of perineural sheaths was detected in 66 spec-
to surgical radicality, significantly more RO resections wereimens (69%). The rate of RO resection in these patients was
performed in lymph node-negative than in lymph node-589, (n= 38), compared with 66% (& 19) in patients with
positive patients (72%s.51%; p < 0.05). Five-year sur- hijlar cholangiocarcinoma without perineural sheath infiltra-
vival rates after RO resection of lymph node-negative andjon (see Table 4). The 1- and 5-year survival rates after RO
-positive carcinomas were 45% and 28%, respectively.  resection of tumors with perineural sheath infiltration were
Positive lymph nodes frequently coincided with tumors 100% and 37%, respectively, compared with 82% and 37%
infiltrating the surrounding structures (stage T3). Thereforejn the other patients (not significant). According to surgical
only 9 patients had UICC stage Il tumors, but 55 had UICCprocedure, the highest rates of perineural sheath infiltration
stage IVa tumors (see Table 3). UICC stage I/ll tumors:(n  were observed in the groups of right hemihepatectomies
20) predominated only in the hilar resection group, whereagg19, n = 9) and LTPP (87%, n= 13), although the
the other procedures were predominantly performed in pancrease in frequency did not reach statistical significance.
tients with UICC IVa carcinomas. The rate of RO resection Lymphangiosis carcinomatosa occurred in 71 patients
did not differ between UICC stages I/11, 11, and IVa tumors (75%) A Significanﬂy increased rate of RO resection (79%,
(see Table 3). Patient survival rates were comparable after
resection of UICC stage I/l (42% 5-year survival) and stage

IVa tumors (39% 5-year survival; Fig. 4). No patient with a 0% e e UICC stage Ill, n=13

UICC stage Il carcinoma survived beyond 40 months. e T UICC stage IVa, n=35
The different grades of histopathologic differentiation e

were distributed evenly in the groups of surgical procedures %1 FR

(Table 4). The postoperative death rate increased signifi- ER

cantly in patients with poorly differentiated tumors, where 5 60% +

of 28 patients (18%) died within 60 days after surgery. In +F

contrast, in patients with well or moderately differentiated 40% HIE i e

carcinomas, 3 of 67 patients (4%) died within 60 days after
surgery (p< 0.05). In the multivariate analysis, the his-
topathologic grading was a significant determinant of pa-
tient survival in the total series, but not when the postoper- o
ative deaths were excluded (Table 5). The rates of RO o 1 2 3 4 5§ & 7 & s 1
resection of well-, moderately, or poorly differentiated hilar
thIanglocar_C'nomaS Were 75%, 63%’_ a.nd 4.8%_’_reSpeqfigure4. Actuarial patient survival according to UICC stage (RO resec-
tively. The difference did not reach statistical significance.tions, 60-day deaths excluded). Individual patients stil alive during fol-
The 5-year survival rates after RO resection, excluding théw-up are indicated by marks on the curves

20% -

Survival [%]

Years
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Table 4. HISTOPATHOLOGIC GRADING, PERINEURAL SHEATH INFILTRATION, AND
LYMPHANGIOSIS CARCINOMATOSA ACCORDING TO SURGICAL PROCEDURES
AND SURGICAL RADICALITY

Perineural Sheath Lymphangiosis
G1 G2 G3 Infiltration Carcinomatosa
(n =12) (n = 55) (n = 28) (n = 66) (n=T71)
Hilar resection 2 6 6 9 (64%) 9 (64%)
Left hemihepatectomy 5 17 7 17 (69%) 22 (76%)
Right hemihepatectomy — 7 4 9 (81%) 11 (100%)
Right trisegmentectomy 4 15 7 18 (69%) 15 (58%)
Liver transplantation & 1 10 4 13 (87%) 14 (93%)
partial
pancreatoduodenectomy
RO resection 9 (75%) 35 (64%) 13 (46%) 38 (58%) 38 (54%)*

G1, well-differentiated tumors; G2, moderately differentiated tumors; G3, poorly differentiated tumors.
*p < 0.05 (lymphangiosis carcinomatosa vs. no lymphangiosis carcinomatosa: 79% vs. 54%).

n = 19) was observed for tumors negative for lymphangio-curative in 14 patients (61%; Fig. 5, Table 6). No postop-
sis carcinomatosa when compared with positive tumor®rative deaths occurred among these 14 patients. The overall
(54%, n= 38; p< 0.05). After RO resection, 1- and 5-year postoperative death rate after portal vein resection was 17%
survival rates were 100% and 48%, respectively, in patient$n = 4); deaths occurred only after noncurative resections.
without lymphangiosis carcinomatosarsus79% and 30% A direct relation between portal vein resection and postop-
in the other patients, respectively (not significant). The faclerative death was not evident. In these 23 patients, the
that almost all tumors in patients undergoing right hemi-proportion of RO resections was highest in those undergoing
hepatectomy (100%, n= 11) or LTPP (93%, n= 14)  right hemihepatectomies (2 of 3 patients) or trisegmentec-
showed lymphangiosis carcinomatosa did not result in aomies (10 of 14 patients) and lowest in patients undergoing
significant accumulation (see Table 4). Apart from the sur{eft hemihepatectomies (2 of 6 patients). However, this
gical radicality, perineural sheath infiltration and lym- gifference did not reach statistical significance. Histologi-
phangiosis carcinomatosa were independent variables detef|ly confirmed tumor infiltration into a resected portal vein
mining patient survival in a multivariate analysis of the total a5 detected in five specimens (22%) and perivascular
series, irrespective of an exclusion of the postoperativg,mor growth in three specimens (13%). Comparing the

deaths. In the selected subset of patients undergoing Rbare of tumorous portal vein infiltrations with respect to the
resection, a significant influence on survival no longer prey arious surgical procedures of liver resection, half of the

vailed (see Table 5). patients undergoing a left hemihepatectomy with portal vein
resection, 2 of the 14 patients undergoing right trisegmen-
tectomy with portal vein resection, and 0 patients undergo-
Resection of the portal vein was performed in 23 patienting right hemihepatectomy had vascular tumor infiltration.
undergoing partial liver resections, which were formally In this subset of patients, a significantly increased number of

Portal Vein Resection

Table 5. MULTIVARIATE ANALYSES OF FACTORS INFLUENCING PATIENT SURVIVAL

Patients After RO

All Patients, 60-Day Resection, 60-Day Deaths
All Patients (n = 95) Deaths Excluded (n = 87) Excluded (n = 53)
Risk Ratio Risk Ratio Risk Ratio
(95% CI) p (95% Cl) p (95% CI) p
Surgical radicality (RO, R1, 2.1(1.4-3.1) 0.0005 2.1 (1.4-3.4) 0.001 . —
R2)
Perineural sheath infiltration 2.5 (1.2-5.0) 0.0074 3.0 (1.4-6.5) 0.006 2.1(0.6-8.2) 0.3
Lymphangiosis 2.5(1.0-5.9) 0.043 3.0(1.0-8.7) 0.042 3.4 (0.6-19.7) 0.2
carcinomatosa
Histopathologic grading 1.7 (1.0-2.9) 0.042 1.5(0.8-2.6) 0.2 1.2 (0.5-3.2) 0.6
Portal vein resection 1.6 (0.8-3.4) 0.2 2.2(0.9-5.1) 0.08 3.4 (1.0-11.6) 0.047
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100% qtp===n = Portal vein resection, n=14 difference reached statistical significance. One- and 5-year
Hee o0 No portal vein resection, n=24 . . .
00%{ i 7 survival rates in the decompression group after formally
sl - curative liver resections, excluding the postoperative deaths,
_— ’--: were 89% and 41%, respectively, compared with 91% and
s (I P | 45% in patients in whom decompression had not been

%1 5 performed. Comparing patient survival irrespective of pre-
50% 1 T - operative decompression for those undergoing hepatic re-
40% | S section with serum bilirubin levels less than or more than 10
0% | mg/dl, the respective rates were 92%rsus78% after 1

S 20/ et year and 41%versus31% after 5 years (not significant).

g 10% -

@ 0% , ; . ‘ . ' ‘ . . ‘ DISCUSSION

0 1 2 3 4 5 6 7 8 9 10

Surgical Radicality

Years
Figure 5. Actuarial patient survival according to additional portal vein Long-term survival is the most conclusive parameter in

resections after liver resection (RO resections, 60-day deaths excluded; the assessment of therapeutic strategies for malignant tu-
p = 0.036). Individual patients still alive during follow-up are indicated by mors. In our series of 95 patients undergoing resection of
marks on the curves. hilar cholangiocarcinoma, 5-year survival was observed al-
most exclusively in patients in whom a formally curative
s . resection (RO) had been performed. Multivariate analysis
portal vein .|nf|ltrat|ons. occurred after left-sidedersus revealed surgical radicality, perineural sheath infiltration,
rlght-s.|ded liver reseguons .(50%5' 12.%; p= 0'05).' RO lymphangiosis carcinomatosa, and histopathologic grading
reseonns were ach|.eved in 14 pa}tlents (61%) n whonhs variables significantly influencing patient survival. Sur-
partial hepatic resections and additional portal vein resecg-]ical radicality had been shown in multivariate analyses of

tions had bgen performed .(2 of 6.pat|'ents W'th. left heml'previous studies to be the only parameter with a significant
hepatectomies, 2 of 3 patients with right hemihepatecto:

. 4 10 of 14 patients with riaht tri tectomies) mPact on survival identified in all reports®The question
mies, an ° patients with right trisegmentec Om'e.s)remains of how to achieve an RO resection in patients with
One- and 5-year survival rates after formally curative partial ar cholangiocarcinoma
liver resections with additional portal vein resection were '

. The tumor’s location in the hepatic hilum and also the
0 0, 0,
100% and 65%, respectivelyersus8s% after 1 year and . type of growth create a situation that impairs the chances for

0% after 5 years when there was no additional portal veiry, o “the nodular type with a well-demarcated tumor is

_r(tjesetc;;]og (p= Q'%%)' Odnlyt por_tatl)lvgln reSﬁftlonstwerelrarely found in cholangiocarcinoma, and a fibrous capsule,
identified as an indeépendent variable in a multivanate anal, pi-p cap frequently be detected in hepatocellular carci-

ysis .Of patients aftgr RO rgsectlon (sge Table 5.3)' Afternoma, is almost always absent. Conversely, the periductal
additional portal vein resection, 13 patients survived

. : : : type, with infiltration and proliferation along thickened bile
years, including only one patient after a left hemihepatec yP P g

ioht-sidedvs. left-sided : 0.05 f duct walls with minimal mass formation, is exclusively
tomy (right-sidedvs. left-sided resections, p< 0.05 for  \c0r 64 in the hilar type of cholangiocarcinoa®Apart
postoperative survival 2 years).

from local spread by lymphatic vessels, microscopic tumor
extension can independently be observed through perineural
Preoperative Biliary Decompression spaces, predominantly in the hepatofugal direction because

Preoperative biliary decompression had been performed
in 40 patients undergoing partial hepatic resections (61%:

inner drainage, == 35; percutaneous transhepatic drainage, Table 6. LIVER RESECTIONS WITH
n = 3; nasobiliary drainage, = 2) and resulted in a PORTAL VEIN RESECTIONS
significant decrease in the number of patients with elevated Right-Si

. - . ght-Sided
preoperative serum bilirubin levels (75%s. 96%; p < Left Liver
0.001). Among the patients with elevated serum bilirubin Total Hemihepatectomy  Resection
levels, mean levels were significantly lower in the decom-
pression group (8.1 6.8 mg/dlvs.15.2+ 8.6 mg/dl; p< N . 2 6 o
0.05). Three patients died in each grou.( 8% of the gg_éeasyegte'gﬁs* 135?%3 gggoﬁ; 15%0//3
patients with and 12% of the patients without biliary de-p.iq vein 5 (22%) 3 (50%)t 2 (12%)t

compression before liver resection); the respective rates infitration
were 20%versus35% for postoperative hepatic insuffi-
ciency 25%versusl5% for postoperative cholangitis and * All postoperative failures occurred after noncurative resections.

20% versus15% for postoperative bile leakage. Neither fp=00
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of the intrahepatic narrowing of the perineurid?°There-  number of histologically high-grade tumors in the left hemi-
fore, the already difficult diagnosis of hilar cholangiocarci- hepatectomy group, although this difference did not reach
noma, including its differentiation from benign fibrosing statistical significance. Moreover, the highest rates of lym-
diseases at the hepatic confluence (especially primary sclghangiosis carcinomatosa and perineural space infiltration
rosing cholangitis, primary biliary cirrhosis, and Caroli dis- occurred in the right hemihepatectomy group.
ease), is complicated by a tumor extension that even during
surgery can hardly be defined and that may easily reac . .
beyond its palpable confines. E’ortal Vein Resection

In the group of patients undergoing hilar resection, the The superior survival rate after right hemihepatectomies
rate of RO resection was 30%, in accord with previouslymay raise questions with respect to the lateral rather than the
reported dat&:*>?*In our series, half of the 14 hilar resec- longitudinal radicality in left hemihepatectomies. The left
tions were palliative procedures in patients with locally hepatic artery runs through a portion of the hepatoduodenal
extensive disease or distant metastases. However, even ligament that is frequently not directly infiltrated by a hilar
those undergoing RO hilar resections, no 5-year survival washolangiocarcinoma. In contrast, the right hepatic artery,
observed, emphasizing the relativity of the terms “formallywhich must be preserved during left hemihepatectomy,
curative” or “R0O resection.” Moreover, the apparent para-crosses directly behind the choledochal bifurcation. Tumor-
dox that in our study patients with more extensive tumorsous tissue, which may macroscopically be indistinguishable
had a better survival rate is most likely the result of thefrom adherence or perivascular fibrosis, must regularly be
increased radicality in the group of wider resections. Tu-stripped off the artery. Histologic data about involvement of
mor-free margins 0&10 mm, which are not uncommon in the artery are usually not available (nor were they in our
oncologic hepatobiliary surgery, are considered insufficienstudy). Therefore, it was all the more interesting to find that
for all gastrointestinal carcinomas. In a review of the patterrinfiltration or perivascular involvement after 23 additional
of recurrence after formally curative hilar resections, 76%portal vein resections could be disclosed in only 22% and
of these patients had locoregional recurrence, an unacce@3% of the specimens, respectively. Although fibrosis had
able figure for other tumorse(g, rectal cancerf:?? Distant  previously been reported to be more common than histo-
metastases developed in most patients exhibiting a locdegic invasion®® it is an unprecedented finding that direct
regional recurrence but were the site of first failure inportal vein infiltration occurred significantly more often
only 24%?% after left hemihepatectomies (50%) than after right-sided

The most promising strategy to yield additional tumor- liver resections (12%). This is another clue for an insuffi-
free distance is an extension of the resection line toward theient lateral radicality, especially in left-sided resections
left-lateral segments until the ramification of the left hepaticperformed for hilar cholangiocarcinoma.
duct by performing a right trisegmentectomy including the In a multivariate analysis after RO resection, additional
caudate lobe. In our series, the rates of RO resection (65%gsection of the portal vein was the only variable with a
and of 5-year survival (57%) after right trisegmentectomysignificant influence on patient survival. The 5-year survival
exceeded those of all other resection groups (excludingate was 65% after combined hepatic and portal vein resec-
LTPP). Moreover, these results were achieved despite thioon, compared with no 5-year survivors after liver resection
highest share of Bismuth-Corlette type IV carcinomaswithout an additional portal vein resection. A putative in-
(27%) when compared with the other resection groupsrease in lateral radicality by resecting the portal vein may
(13%). Indeed, five of the seven right trisegmentectomiebe one explanation. In addition, a significantly increased
performed for Bismuth-Corlette type IV tumors were for- share of 2-year survivors in the group of right hepatic
mally curative. resections with portal vein resection (12 patients after right-

The worst outcome in terms of 5-year survival (28%) sided resections compared with only 1 patient after left
after formally curative partial hepatic resections was ob-hemihepatectomy) suggests a side-specific problem as well.
served in patients undergoing left hemihepatectomy. Th&he above-mentioned differing relation of the right and left
RO resection rate was 59%, and most patients had Bismuthlascular branches with respect to the bifurcation of the
Corlette type lllb carcinomas. However, the longitudinal hepatocholedochal duct also result in different surgical ap-
radicality along the right hepatic duct is unlikely to be proaches. Whereas dissection of the hilar region is required
comparable to the contralateral clearance because of the left-sided lobectomies, it can frequently be left untouched
early right segmental ramification into anterior and posterioduring right-sided hepatectomies. No-touch techniques are
ducts. Not only right trisegmentectomies but also rightgenerally used in oncologic surgery to prevent dissemina-
hemihepatectomies (RO resection rate, 55%) compared faion of tumor cells. Right-sided liver resections follow this
vorably with left hemihepatectomies, with a 5-year survival principle more closely than left lobectomies, all the more so
rate of 50%. Right hemihepatectomies were predominantlyf the resection line is extended to the left portion of the
performed for Bismuth-Corlette type Illa tumors. A lower hepatoduodenal ligament by portal vein resection. Thus, itis
proportion of lymph node-positive carcinomas in the rightunnecessary to strip the right portal vein branch of the
hemihepatectomy group is in contradistinction to a greatehepatic duct bifurcation, and the portal bifurcation can be
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left undisturbed as well, which further decreases the rethe rate of RO resection.€¢., the number of patients for
quired extent of hepatoduodenal dissection. These argwsurvival analysis) were increased in comparison to the other
ments may support the concept of resection of the portajroups of surgical procedures. An analysis of the late fail-
vein bifurcation. However, all portal vein resections in theures disclosed implantation metastases in about half of the
present study were directed by the assumed need to achiepatients with tumor recurrence. The pathway is not fully
local tumor clearance. apparent, although exfoliation of tumor cells is likely to be
the causé’
LTPP Even more disappointing results are reported after ab-
dominal organ cluster transplantation, performed by Starz|

Intraabdominal tumor seeding confronts the surgeon wittet al in Pittsburgtt®2® This procedure was designed to
a problem that is probably as important as lateral andesect the whole complexity of visceral organs deriving
longitudinal radicality. It is still common practice in some during embryonal life from the portion of the foregut that
centers to establish the diagnosis of cholangiocarcinoma bhater in life differentiates into the duodenum, liver, and
open biopsies, although dissection of tumor or peritumoroupancreas. In the subset of patients with cholangiocarcinoma,
tissue is considered obsolete for other carcinomas. In rectglostoperative death and 5-year survival rates were 20% and
cancer, for example, not only perforation of the tumor but14%, respectively. Most of these patients underwent addi-
even dissection of the mesorectum, which is considered #ional transplantation of the pancreas, and all postoperative
“holy plane,” has been identified as a main reason for locatleaths could be related to the pancreatic graft. Transplan-
recurrencé?3 The “holy plane” in oncologic surgery of tation of the liver alone was advocated for some patients,
the extrahepatic biliary tract may be the hepatoduodenalespite the creation of diabetes mellitus, to avoid the con-
ligament, which is regularly dissected during preparation ofsiderable rates of death and complications associated with
the hepatic artery and portal vein for liver resections orthe pancreas graft.
transplantation.

To comply with the basic rules of oncologic surgery—
wide tumor-free margins and no dissection of tumor-bearingDeath Rates
areas—we have described the extended bile duct resection After LTPP, two patients (13%) died of complications
(LTPP) as aren bloceradication of the entire biliary tree by associated with the pancreatic tail. After the protocol was
a no-touch technique combining total hepatectomy, partiathanged to include the routine administration of octreotide,
pancreatoduodenectomy, extended lymphadenectomy, amek did not observe any more severe complications. Al-
liver transplantatiort®> Despite an attempted selection of though a postoperative death rate of 13% represents a con-
patients with early tumor stages, the postoperative classifisiderable share of the patients, it is still on the low end of
cation revealed UICC stage IV tumors in 10 of 15 anddeath rates after extensive procedures for hilar cholangio-
Bismuth-Corlette type IV tumors in 11 patients. Difficulties carcinom&®*°The same holds true for the entire series, in
in the assessment of patients with tumors arising at thevhich a 60-day death rate of 8% demonstrated that an
hepatic confluence include not only staging but also theaggressive approach resulting in an increase in surgical
differentiation from benign fibrosing disease, because theadicality does not increase the death rate?!
current state of diagnostic imaging fails to discriminate Preoperative biliary decompression has been discussed as
reliably between these lesiof$2° In contrast, the staging a means of decreasing postoperative death and complica-
systems themselves suffer from inaccuracies. For exampléipns3? Indeed, a serum bilirubin levet 10 mg/dl had been
the UICC classification combines lymph node-positiveidentified as an unfavorable indicator for postoperative sur-
and -negative tumors in a common stage (IVa). Importantival.® In our patients, preoperative biliary decompression
pathologic variables such as perineural sheath infiltrationvas conceptualized only in the unilateral approach before
and lymphangiosis carcinomatosa are not included at alkight trisegmentectomy; in the other patients, preoperative
The Bismuth-Corlette diagnosis, which relies on preoperadrainage of the biliary tract had almost exclusively been
tive cholangiography, frequently must be revised after surperformed previously by the referring gastroenterologist.
gery?® Tumor extension into the right and left ducts can Former randomized trials did not demonstrate an advantage
easily remain invisible during cholangiography, as long asassociated with preoperative external biliary drainége.
the lumen is not obstructed. Therefore, a preoperative clagdowever, older studies mainly involved bypass surgery and
sification is likely to be reliable only with respect to ob- included a low proportion of hepatectomie( the group
struction or nonobstruction of the primary confluence. most likely to have insufficient postoperative compensatory

Formally curative liver transplantations and partial pan-enlargement of the parenchyma as a result of cholestasis-
creatoduodenectomies were achieved in all but one patiendssociated liver damage). In our series, the rates of postop-
in whom a metastasis at the right ovary was not apparergrative death and hepatic insufficiency increased=50%
until the procedure had already reached an irreversiblevhen patients underwent liver resection without prior de-
stage. The 5-year survival rate was a disappointing 38%compression. However, these differences did not reach sta-
However, the total number of more advanced tumors andistical significance, and neither preoperative stenting nor a
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serum bilirubin levek<10 mg/dl had a significant influence 11.

on survival. Theoretically, the group with biliary decom-
pression may also have represented a favorable selection—
that is, a group in whom intubation of the tumor was still
possible.

Interestingly, the histopathologic grade was a determi4s.

nant of 60-day death. We have no conclusive explanation
for this finding. Presumably, more aggressive tumors re-
sulted in a more aggressive surgical approach, or patients

may have been in a more compromised general condition*

before surgery.

CONCLUSION

Multivariate analysis disclosed surgical radicality as the

most relevant determinant for patient survival. More ex-1g.

tended resections, especially right trisegmentectomies and

LTPP, not only resulted in an increased rate of RO resectiof?.

but also allowed the inclusion of patients deemed previously

to have unresectable tumors. Because of the tumor biolog$?

of hilar cholangiocarcinoma and anatomic considerations,
hilar resections cannot be considered potentially curative. I
contrast, right trisegmentectomy and portal vein resection

should be regarded as the surgical procedure of choicep.

because longitudinal and lateral radicality as well as the use

of no-touch techniques within the hepatic hilum are bes#!-

combined in this approach. LTPP may offer additional
advantages. However, the risk of tumor recurrence from

posttransplant immunosuppression is probably reflected by,

a high rate of implantation metastases, which at the present
time limit the applicability of this method.
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Discussion groups, and think it would be interesting to compare the different
o techniques in this special setting.
Pror. H. BismutH (Villejuif, France): | congratulate you, Peter,
for a very nice paper on your experience with this tumor and its - pror. D. CHerqui (Creteil, France): First of all, | want to say that
resection. | have two questions and one comment. the numbers and the results were very impressive. | have three
Firstly, h;)W did you know before surgery that the patients Werequestions.
resectable? If you did know, how did you choose the type of g qly in these types of disease, the treatment of choice is
resection to perform? Nlmura, for instance, describes the use ercutaneous biliary drainage. Personally, | do not use that be-
percutaneous cholangiography of each lobe, and even of eaq use, like you, I am afraid of implantation of tumor cells within

segment, in order to see precisely which part of the intrahepati?he tractwhich | also have seen in some of my patients. So our

biliary tree and the corresponding segment he has to resect. HOWoIic is to operate without drainage in these patients with iaun-
do you decide before surgery, for instance between right hepatec-. y P g P J

tomy, extended right hepatectomy, or transplantation? dice. Recently a study from Hong Kong showed a very high

The second question concerns the induced hypertrophy in thi@cidgnce of cholangitis when a retrograde cholangiogram "’?”d
remnant liver. This approach is of great importance for increasingStentlng were performed. YO‘% Sa_'d earlier that your endoscopists
the resectability of some patients in whom a too-small future/6'® V€Y goo.d, but the .pomt is that when you use that, by
remnant is a contraindication to resection. We perform preoperad€finition, you infect the bile. You cannot always avoid to have
tive portal vein embolization, usually by a percutaneous approach‘?omraSt |pjectlon above the strlcture. If it is not dralngd, thgn it
Why do you use arterial embolization? My experience is that it isbecomes infected. So | would like to know if you have infectious
less efficient at inducing hypertrophy than portal embolization. complications.

The comment applies to some surgeons, but mainly to the other My second question is about segment 1. You did not mention if
specialists—the radiologists and endoscopists—who most oftelOU Were removing segment 1 systematically as part of the resec-
stent these patients before knowing if they are candidates folion.
radical resection or not. After stenting they are most often not. My third question concerns the resection. | agree that it would
Your paper stresses that the first objective in the treatment of hilabe better always to do right trisegmentectomies or extended right
cholangiocarcinoma, as with all cancers, is radical excision. Thesbepatectomies, but some of the tumors extend in the left lobe and
specialists, and sometimes gastroenterologists too, say that vemme of them are sometimes associated with atrophy of the left
surgeons are too aggressive, but what is aggressivity? To udebe, so you cannot always choose to do that. Sometimes you have
adequate tools against malignant disease is not aggressivity, btd do what the tumor tells you to do. So how often can you actually
logical strategy. do this right trisegmentectomy?

Pror. P. Neunaus (Berlin, Germany): Thank you, Henri, for  Pror. Neunaus (Closing Discussion): First we compared the
your comment. Concerning the preoperative decision-making, it igroups of patients undergoing liver resection with preoperative
important to note that many patients are referred to our institutionjliary decompression to those in whom a stent or a PTCD had not
after they had already undergone ERC and stent insertion byeen inserted, and could not observe any significant differences.
gastroenterologists. Obviously, gastroenterologists consider treahe rates of postoperative mortality (8¥. 12%) and hepatic
ment of hilar cholangiocarcinomas mainly in terms of palliation. insufficiency (20%vs. 35%) decreased slightly in the decompres-
Currently, we use a different approach by combining MRCP, theryijo, group, whereas cholangitis (2596. 15%) occurred more
a selective ERC, with stenting of the segments to be preserved. Af?‘equently after decompression. However, these figures represent a

d;ascrlbed |tn 02ur p3p3er_,r’;1he r(;zmnant I|v$tr W'”tTOStIy ft_)e C?r?qp”se%istorical situation rather than the present status. Today, almost all
ol segments < and 3. Therelore, we attempt to confirm the poss‘f)atients are stented, and it is our current experience that the old
bility of a segment 1 and 4 to 8 resection. Only if this procedure

. . . . . a}dvice not to do so because of the fear of infection is largely
is not possible, more extensive evaluation regarding other types o

liver resection are performed. We consider PTCD as an importanlt'nfounded' Moreover, our endoscopists have analyzed the data of

additional tool, but we also have reservations about the risk Opatlents who did not undergo surgery and in whom they have

needle track metastases, especially in the subset of patients undg{-a":ed ohn_b;] %n?j rtr;ajor seg(;nfent, ml co_lr_’r;]panson ltOdthO o :(r)]u_r
going transplantation with subsequent immunosuppression. stents, which had been used formerly. They conclude from their

The concept of liver transplantation and partial pancreatoduogiata that the infection rate will not increase if only one major

denectomy is not part of our general approach. These patients We_;@_gment_ is dralne_d_, unless the contrast media had been forcefully
selected on the basis of a good general condition, an age below é@iected into the biliary system. _ _
years, and a less advanced tumor stage, though this did not hold Secondly, segment 1 should be routinely resected, as it generally
true after the histopathological workup of the specimens. drains directly into the hepatic bifurcation or within a distance of
The last point is about arteriakrsusportal embolization. Our 1 cm.
arguments in favor of a unilateral arterial embolization were the Thirdly, the usual condition is that in the bifurcation, you have
arterial supply of the biliary tree and the large experience of our@d tumor which is small and extends to both sides. As we do not
radiologists with this technique. To our knowledge, other groupsreally know whether it is a type llIA or type llIB tumor, we
have not reported about the effects of arterial embolization indecided to resect within the umbilical fissure in order to use the
livers with cholestasis due to hilar cholangiocarcinomas. We arelength of the left hepatic duct. In this resection line, we can almost
of course, aware of the excellent data of Makuuchi’s and Nimura'salways achieve clear margins.



