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Stellingen behorende bij het proefschrift: 

Surgical strategies in 

the management of 

hilar cholangiocarcinoma 

M.F. Gerhards 

Amsterdam, 2 mei 2000 



1. Een niet curatieve resectie van een hilair cholangiocarcinoom hoeft niet per se 

gepaard te gaan met een kortere mediane overleving. Mogelijk speelt de 

adjuvante bestraling hierbij een rol. 

2. Hoewel de morbiditeit en mortaliteit na (uitgebreidere) leverresecties voor een 

hilair cholangiocarcinoom nog steeds aanzienlijk zijn, blijken de post

operatieve complicaties na locale resecties thans sterk te zijn gedaald. 

3. Door beperkingen in de preoperatieve diagnostiek blijkt nog steeds dat bij een 

aantal patiënten die een resectie hebben ondergaan van een voor hilair 

cholangiocarcinoom verdachte laesie, de tumor bij histo-pathologisch 

onderzoek benigne is 

4. Bij patiënten met een resectabel hilair cholangiocarcinoom die preoperatie -

endoscopische biliaire drainage hebben ondergaan, is het in verband met he t 

voorkómen van entmetastasen aan te bevelen preoperatieve radiotherapie to 

te passen. 

5. Brachytherapie als aanvulling bij adjuvante uitwendige bestraling na resecti 

van een hilair cholangiocarcinoom gaat gepaard met veel complicaties en gee 

geen langere overleving. 

6. Aangezien de lymfatische drainage van de extrahepatische galwegén 

retro-pancreatisch verloopt, verdient het aanbeveling om bij patiënten mfet 

een distaal galwegcarcinoom geen locale resectie maar een subtotale 

pancreaticoduodenectomie uit te voeren. 



7. Indien bij patiënten met een Bismuth type III en IV tumor al een exploratieve 

laparotomie is ondernomen, heeft in het geval van irresectabiliteit een bilio-

digestive bypass de voorkeur. 

8. A well-planned operation makes an assistant look good. A poorly planned 

operation needs a skilled assistant with his own plan to make a surgeon look 

good. (RM. Anderson et al., Technique in the use of surgical tools, 1980) 

9. Ondanks de vergrijzing van de bevolking dient de term 'hole in one' zich te 

beperken tot de golfsport. 

10. Helaas is het nog steeds zo, dat men zich de problemen binnen de 

gezondheidszorg pas realiseert wanneer men zelf patiënt wordt. Dan pas 

worden de gevolgen van minimale zorg en een lange wachtlijst voor iedereen 

duidelijk, óók voor verantwoordelijke politici. 

11. Veel geschreeuw maar weinig WOL®. 

12. No NlitS, no glory. (Met dank aan CLE Gerhards.) 
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General Introduction 

Incidence 

Cholangiocarcinoma can arise along the entire intrahepatic and extrahepatic biliary 

tract. Approximately between 2250 and 4500 new cases of cholangiocarcinoma are repor

ted each year in the United States. In large autopsy series the incidence varied from 0.01% 

to 0.5%.'2 The hepatic duct bifurcation is the site most often involved, and approximately 

60% to 80% of cholangiocarcinomas encountered at tertiary referral centers are found in 

the perihilar region.1,3"5 

Classification 

Altemeier et al. first reported 3 cases of primary adenocarcinoma of the perihilar region 

in 1957.6 In 1965 however, Gerald Klatskin (Connecticut, USA), described distinctive clinical 

and pathologic features of this tumor at the hepatic duct bifurcation, and due to the 

subsequent interest in this tumor, it came to be called Klatskin.s tumor.7 In 1975, Bismuth 

and Corlette divided hilar cholangiocarcinoma into 4 types, according to the anatomic 

localization of the tumor at the biliary ducts. A modification was made 17 years later.89 

This classification, which is generally based on ultrasonic- and cholangiographic-findings 

or macroscopic pathologic appearances at operation, is most frequently used to determine 

further treatment. In type I tumors, the primary hepatic duct confluence is not obstruc

ted. In type II tumors, the obstruction is limited to the primary hepatic duct confluence 

and does not extend beyond the left or right hepatic duct. In type III tumors, the 

primary confluence is obstructed with tumor extension into the right (A) or left (B) 

secondary biliary radicals. In type IV tumors, the right and left secondary biliary radi

cals are both involved. 

Clinical presentation/ Radiological evaluation 

The lesion is usually slow growing and metastases are uncommon, however the diagno

sis is usually not made until the bile duct is occluded and the patient is jaundiced. 
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Patients seldom suffer from pain, and therefore in every patient with signs of painless 

biliary obstruction, this diagnosis should be considered. During subsequent radiologic 

evaluation, abdominal ultrasound (US) or CT scan are most often used, showing dilated 

intrahepatic biliary ducts, a normal or collapsed gallbladder and normal extrahepatic 

biliary ducts. The tumor mass itself is often difficult to visualize on standard CT scan or 

US. More recent studies on US however, demonstrated the primary tumor in more than 

85% of the patients.'0" The tumors are most often small (mean size of 2.7 cm) and iso-

echoic to hepatic parenchyma. It can be difficult to distinguish these tumors from benign 

lesions.'2 In selective cases, sonographic findings are found to be different. When there is 

nodular mural thickening, inflammation should be considered. Even infiltrative lesions 

however, can mimic sclerosing cholangitis." The combination of US with Duplex ultra

sound is used to identify possible tumor invasion into surrounding vascular 

structures.'" 

During further assessment, cholangiography by either endoscopic retrograde cho

langiopancreatography (ERCP) or percutaneous transhepatic cholangiography (PTC), will 

greatly contribute to the diagnosis and classification.1"" A focal, irregular and eccentric 

pattern and/ or blunt ending is highly suggestive for cholangiocarcinoma. However, 

although sclerosing cholangiocarcinoma is the most common cause of focal hilar 

obstruction, many other causes, including several benign lesions, have been recognized 

and differentiation between these diagnoses is difficult.'8 

Biliary drainage 

Many authors claim that (bilateral) PTC is preferable above ERCP for high bile duct 

lesions, in which complete obstruction may prevent proximal visualization by ERCP. 

However, ERCP with balloon occlusion and (forceful) contrast injection can also fill the 

proximal biliary tree and thus, can often be helpful to determine the proximal extent of 

the tumor and thereby resectability. During both procedures, bacterial flora in the bile 

ducts is being altered, which increases the risks of resistant nosocomial infection and 

may be associated with increased mortality and morbidity rates after resection or pallia-
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tive procedures.1920 Even before any instrumental contamination could have occurred, 

the biliary tree appeared to be contaminated in as many as 36% of cases.1314 Therefore, 

biliary drainage by placement of endoprostheses or transhepatic catheters, is found 

necessary and can be achieved during both procedures.21"28 Randomized studies however, 

did not support the role of preoperative drainage to reduce operative mortality.2930 On 

the contrary, the use of one or more stents during biliary drainage, in patients with a 

cholangiocarcinoma, may even have adverse side-effects. Perturbation of the tumor can 

cause tumor cells to detach. Contamination of bile with malignant cells can result in 

tumor spill during resection and subsequent reconstruction of the biliary-enteric system, 

with the potential hazard of occurrence of implantation metastases in the operative 

field.31 

Assessment of resectabil ity 

In 1992, laparoscopy with ultrasonography has been introduced in our institution for 

evaluation of operability in patients with proximal bile duct tumor. In 40% of patients 

with proximal bile duct tumors, unnecessary explorative laparotomies could be avoided.'2 

The additional value of ultrasonography during laparoscopy, was however limited.33 

Application of other diagnostic methods in hilar cholangiocarcinoma, such as endo-

sonography and cholangioscopy have been described but, due to its operator dependency, 

are not standard procedures in most referral centers.3""7 More recent results of thin-section 

multiphasic spiral CT scan and MRCP seem to be more promising.18"12 

Biopsy/ cytology/ tumor markers 

Preoperative tissue diagnosis by fine-needle aspiration biopsy, brush biopsy during cholan

giography or cytologic examination of bile is not considered to be essential, especially 

when surgery is planned. Bile obtained from a percutaneous catheter demonstrates 

malignant cells in only 30% of cases, which can be improved to 40% by brush cytologic 

studies, and to 67% by fine-needle aspiration.1 Therefore, a negative brush or cytology study 

does not exclude malignancy and because also false-positive brushes have been found after 

CHAPTER 1 GENERAL INTRODUCTION AND OUTLINE OF THE THESIS 13 



previous stenting, cytologic studies have limited impact on treatment strategy. 

The use of tumor markers during diagnostic assessment of hilar cholangiocarcinoma 

seems to be limited because they are not specific and may also be present under non-

malignant conditions.43 However, cancer antigen (CA) 19-9 is currently widely used, in 

particular for detecting cholangiocarcinoma in patients with primary sclerosing cholan

gitis and also increased levels of CEA in bile have been reported in patients with 

cholangiocarcinoma.'4 

Surgical resection 

The aim of surgical treatment in hilar cholangiocarcinoma is twofold: reestablishment 

of biliary drainage and local control by eradication of the tumor. Depending on the 

extent of the tumor, these objectives can be obtained either by local resection of the 

hepatic duct confluence together with the tumor mass, or by hilar resection in combi

nation with major liver resection.9 In our institution, in addition to the judgement of 

the patient, s overall medical condition, the lesion is considered for resection, during 

both preoperative assessment and subsequent operative exploration, when peritoneal or 

distant metastatic involvement is absent, and when there are no signs of local tumor 

progression.45 Local irresectability is hereby defined as bilateral tumor extension into 

the segmental intrahepatic bile ducts (Bismuth type IV tumor), or tumor invasion into 

left and right branches or the main trunk of the portal vein and/ or hepatic artery, or 

tumor invasion into a portal vein and/ or hepatic artery branch combined with tumor 

extension into segmental bile ducts of the contralateral liver lobe. 

Generally, the following procedures for each type of lesion are recommended: local 

resection of the confluence area in type I tumors and local resection combined with 

resection of segment I (caudate lobe) in type II tumors.'' The technique of local resection 

basically consists of division of the common bile duct at its entry of the pancreas and 

posterior dissection of the bile duct in cephalad direction up to the hilum.2046 At this 

point, the dissection is continued intrahepatically proximal of the confluence and the 

bile ducts are resected above the tumor. The resection margins are checked for residual 
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tumor by frozen section examinations. For biliary reconstruction, two or more hepatico-

jejunal anstomoses are created using a Roux-en-Y jejunal limb. 

For tumors extending into the right (Ilia) or left (Illb) segmental ducts, respectively, a 

right or left hemihepatectomy, often including the caudate lobe has to be performed.47"52 

During a right hemihepatectomy, extension of the resection with the extirpation of 

segment IV, will facilitate the procedure and is therefore commonly performed in our 

institution. Biliary drainage of the residual liver is completed via intrahepatic cholangio

jejunostomies between segmental hepatic ducts, which are often sutured together, and 

a Roux-en-Y jejunal loop. In type IV tumors, Bismuth et al. recommended total hepatectomy 

plus liver transplantation.9 Previous studies have not shown that liver transplantation 

has substantial benefit in the treatment of extended hilar cholangiocarcinoma, and in our 

institution, palliation is generally performed in these cases.53'55 In recent series from 

Japan, the USA and Germany, however, in case of advanced hilar cholangiocarcinoma, 

the highest surgical radicality is claimed after liver transplantation, resulting in satis

factory long-term survival.56"59 

Postoperative complications 

As a result of these extensive procedures, postoperative complication rates are high, 

including complications as: bile leakage, liver failure, sepsis/cholangitis, intra-abdo

minal abscessess and postoperative or gastro-intestinal bleeding.1526061 The overall 

morbidity rate in most recently published reports varied between 22% and 54% for 

local resections and liver resections, respectively.4-9'50-5261"64 A 30-days mortality of 14% for 

local resections and 22% for liver resections has been reported before 1980, whereas 

between 1980 and 1989, these rates decreased to 8% and 15% respectively.65More recently, a 

mortality rate of 8% after hepatic resections has been reported.' The advantage of local 

excision obviously is the lesser procedure compared to the more complex, extended 

resections which are associated with higher operative morbidity and mortality rates. 

Whether this lesser procedure results in complete tumor clearance, on the other hand, 

is a major concern.52 
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Resection margins 

Despite the fact that the tumor usually is small, it has close relations with important 

local structures in the hilum of the liver, such as the hepatic artery and portal vein, and 

often there is progression along the proximal biliary system with perineural and lympha

tic involvement.67 Therefore, to achieve a margin-negative resection is technically 

demanding and often impossible.,6'"6869 In recent series, resectability rates among 

patients operated for hilar cholangiocarcinoma varied among 50-97%, with margin-

negative resections reported between 11 and 78%.3-9-S2-fil-62M' 78 However, examination of 

surgical resection planes alone, in these studies, probably did not provide adequate infor

mation for complete surgical extirpation of these tumors. Surgical dissection (cleavage) 

planes should also be taken into consideration. Extensive pathological examination of 

these planes, may explain the lower rate of'radical', resections, as previously reported 

from our institution.67 And, although several studies have concluded that in the treat

ment of hilar cholangiocarcinoma, radical excision of the lesion still offers the best 

treatment option with respect to long-term survival, survival results from our institution 

were comparable with the literature.5,207980 In view of this controversy, possible other 

unknown factors determining long-term survival have to be discovered. 

Radiotherapy 

There is no consensus about the use of perioperative radiotherapy in patients with re

sectable hilar cholangiocarcinoma. Preoperative radiotherapy proved to be effective in 

preventing scar implants after surgical treatment of bladder cancer, by decreasing via

bility of cells shedded by the tumor.8' In a previous study, cytologic examination of bile 

obtained during surgery from intrahepatic bile ducts, in patients with malignant proximal 

bile duct obstruction, has shown a high incidence of tumor cells.82 Spill of bile occurs 

frequently during resection and to diminish the implant ability of spilled tumor cells, 

Buskirk et al. suggested also low-dose irradiation before surgery of extra hepatic bile duct 

carcinoma.81 No other reports about the use of preoperative radiotherapy for bile duct 

tumors have been published. 
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The role of additional radiation therapy after resection in patients with hilar cholan-

giocarcinoma is controversial. In a previous study from our institution, resection with 

postoperative radiotherapy showed a significantly improved survival as compared to 

resection only.80 Other retrospective studies have also suggested that radiation therapy 

augments survival in patients with hilar cholangiocarcinoma, especially in the palliative 

setting.35284 In a prospective study, Pitt et al. suggested that postoperative radiation for 

perihilar cholangiocarcinoma has no effect on either length of survival or quality of 

life.77 Application of radiotherapy for bile duct carcinoma may even result in substantial 

morbidity.8587 Virtually no data have been reported on complications of adjuvant ra

diation after resection for hilar cholangiocarcinoma, especially not in regard with the 

use of intraluminal brachytherapy. 

Palliative treatment 

The main purpose of palliation in irresectable hilar cholangiocarcinoma is relief of 

symptoms as jaundice and cholangitis. There is however no consensus if percutaneous 

or endoscopical biliary palliative drainage is preferable above a surgical bypass procedu

re.88"96 Also the role of radiotherapy in treatment of these irresectable hilar cholangio

carcinoma remains controversial.7997"102 Throughout the years, extensive experience with 

endoscopical biliary drainage for irresectable tumors has accumulated in our institution, 

and this procedure is always the first choice in palliation of hilar cholangiocar

cinoma.132223 Even in patients who underwent explorative laparotomy, endoscopical 

palliation was generally preferred above a biliary-enteric bypass procedure in case of irre-

sectability. However, as previously reported, endoscopic biliary drainage in extended hilar 

cholangiocarcinoma is technically more difficult and is accompanied by more complica

tions.23 Therefore the question remains, when the tumor is not resectable during 

exploration, a surgical bypass procedure should be prefered to achieve good palliation 

with long-term adequate biliary drainage.103104 
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Conclusions 

In conclusion, all different diagnostic radiological procedures in the preoperative assess

ment of hilar cholangiocarcinoma have their limitations. It is difficult to differentiate 

between benign and malignant lesions, which results in misdiagnosis and mismanage

ment in patients with these lesions. Furthermore, performing a cholangiogram carries a 

potential risk of inducing an infection in the obstructed biliary tract, for which drainage 

is necessary, with the subsequent risk of tumor spill during pertubation of the tumor. 

When resection is planned, the extension of the tumor will dictate the extension of the 

resection. At the same time, the high incidence of complications, especially after liver 

resections, has to be weighed against the low rate of complete tumor clearance and the 

impact on long-term survival. In addition, the precise role of radiotherapy, in both resec-

tional and palliative treatment has to be analyzed in detail. Finally, when eventually only 

palliation can be offered in patients undergoing exploration, the question remains if 

patients should undergo a bilio-digestive bypass procedure. 
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Aim of the Thesis 

Surgical treatment in hilar cholangiocarcinoma is not limited to only performing the 

resection. Assessment of the tumor and subsequent evaluation of resectability needs a 

multi-disciplinary approach in which the surgeon plays an important role. In choosing 

for additional therapy, but also during follow-up, and during further palliative treatment 

when the tumor is irresectable, the surgeon will guide the patient. All diagnostic and 

treatment modalities are associated with limitations and complications and should be 

analyzed carefully to achieve optimal management in these rare tumors. 

The studies in this thesis address the problems concerning diagnostic assessment 

of hilar cholangiocarcinoma and the differentiation of malignant and benign lesions, 

in which Granular Cell Tumors will be discussed separately. Furthermore, surgical 

treatment and subsequent complications are analyzed and the role of local resections 

will be highlighted. The use of radiotherapy, in the preoperative, postoperative and 

palliative setting is also assessed. Special attention is hereby given to the occurrence 

of implantation metastases, the complications of intraluminal brachytherapy and 

the resulting survival benefit. Finally, long-term survival and results of endoscopic 

palliation are investigated. 

Between 1983 and 1998, resection of hilar cholangiocarcinoma has been performed in 

112 patients at the Academic Medical Center, Amsterdam, The Netherlands. The operations 

varied from local resections to extended liver resections, including vascular resections 

and reconstructions, and were performed by different surgical teams. Not only surgical 

treatment but also preoperative assessment changed during the years. Eventually, all 

resections had substantial morbidity and mortality, which however was different 

during the years and clearly influenced the overall benefit of the procedure. In Chapter 2, 

we retrospectively analyzed all consecutive patients who had undergone resection 

during this period, with the aim of identifying risk factors for morbidity and mortali

ty. Special attention was paid to preoperative work-up and also to the influence of 
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different treatment policies resulting from changes in the surgical teams, was a point of 

consideration during this analysis. 

Reports about benign lesions at the hepatic hilum are scarce. Wetter et al. found among 

98 consecutive patients, diagnosed as having a cholangiocarcinoma, 8% benign lesions.18 

Also in a previous study from our institution, during the period 1984 to 1990, a 13% false-

positive preoperative diagnosis of malignancy in patients resected for a suspicious hilar 

obstruction, was reported.'0" Because of the considerable incidence of these benign 

lesions, we have to be aware of inappropriate (surgical) treatment of benign lesions at 

the hepatic hilum, without a histological diagnosis. The aim of the study described in 

Chapter 3, was to determine if preoperative diagnosis and staging of hilar cholangio

carcinoma after 1990, resulted in a decrease of false-positive diagnoses of malignancy. 

Among all consecutive patients who underwent resection of a hilar stricture that was 

suspicious of a cholangiocarcinoma, we analyzed all patients who eventually were found 

to have a benign lesion during histopathological assessment. In trying to define suspicious 

features of a hilar stricture, which could be helpful in future diagnostic work-up, details 

from clinical presentation and radiological examinations were blindly re-assessed by a 

panel of specialists, all experienced in hepatopancreatobiliary disorders.1"6 Finally, com

plications and follow-up in this particular group of patients who had undergone a 

resection for a benign lesion were analyzed. 

Within the group of patients with benign lesions at the hepatic duct confluence, 2 

patients had granular cell tumors and are described in detail in Chapter 4. These rare 

tumors are non-metastasizing and have a predilection in the dermal and subcutaneous 

tissues, especially within the oral cavity, chest wall and extremities. A review of litera

ture is presented, in which a total of 53 cases of biliary granular cell tumors are reported. 

Like in any malignancy of the gastrointestinal tract, treatment of biliopancreatic tumors 

requires local and regional control of the disease and therefore, radical surgical excision 

of the tumor has classically been the mainstay of therapy. As mentioned before, patients 
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with Bismuth type I and II Klatskin tumors are generally treated by local resection. Type 

IIIa/b tumors are treated with hilar resection in combination with a hepatic lobectomy 

However, during a specific period in the past (1988-1992), type III tumors were preferably 

treated with local resection in an attempt to obtain good palliation with adequate 

biliary drainage. In view of the discussion regarding local resection vs. radical resection, 

the study presented in Chapter 5 was undertaken to assess the effectiveness of local resec

tion in the management of proximal bile duct tumors, mid-choledochal duct tumors 

and ampullary tumors. Although these tumors each have their specific, diagnostic and 

management problems, experience with local resections for these tumors at different 

locations along the extrahepatic biliary tract has accumulated in our institution and 

results after local resections are evaluated. 

In a previous study, a high incidence (95%) of cytologically proven tumor cells was 

found in bile of patients with a proximal bile duct carcinoma after endoscopic biliary 

drainage.821"7 A potential hazard of bile spill is the occurrence of implantation metasta

ses in the operative field. The purpose of the study described in Chapter 6 was to analyze 

the development of implantation metastasis in drain tract scars and laparotomy scars in 

patients who had undergone resection of a Klatskin tumor following preoperative endo

scopic biliary drainage. 

To prevent implantation metastases, preoperative radiotherapy was introduced in our 

institution in 1990, and in patients with resectable hilar bile duct carcinoma who had 

undergone preoperative stent placement during ERCP, 10.5 Gy was administered in 3 

fractions during three consecutive days preceding surgery. In all patients, surgery was 

performed within one week after the last fraction. In Chapter 7, the results of this pre

operative irradiation were evaluated with respect to reduction of implantation metastases 

after resection of hilar bile duct carcinoma. Also special attention was given to the poten

tial adverse effects of this specific treatment and to the influence on survival. 
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The role of adjuvant radiation therapy after resection in patients with hilar cholangio-

carcinoma remains an issue. The benefit regarding survival has to be weighed against 

the substantial morbidity of radiation therapy. During the past 15 years, in which post

operative radiotherapy was given after resection for hilar cholangiocarcinoma in our 

institution, only external irradiation was given with a mean of 46 Gy or radiotherapy 

was given by a combination of external (mean 42 Gy) and intraluminal brachytherapy 

(10 Gy), using iridium-192 wires. These wires were used to load catheters, which were 

placed across the bilio-digestive anastomoses, via the distal end of the Roux-en-Y loop 

that was brought out for this purpose as a terminal jejunostomy at the time of resecti

on. The aim of the study described in Chapter 8, was to asses the results and 

complications of additional radiotherapy after resection of hilar cholangiocarcinoma, 

with special interest in the difference of using external radiation alone or in combination 

with intraluminal brachytherapy. 

In Chapter 9, the long-term survival of patients that had undergone resection of a 

Klatskin tumor was assessed, in an attempt to determine prognostic factors for survival. 

Between 1983 and 1991, 79 consecutive patients with a carcinoma of the hepatic duct 

confluence underwent resection in our institution. Patients were included until 1991, to 

obtain a minimum of 5 years follow-up. Hospital mortality was 15/79 (19%). All remaining 

patients were studied in detail. 

Various histopathological characteristics of the tumor were assessed, including lymph 

node involvement, multifocality of the lesion, and residual tumor in the surgical margins. 

The tumors were graded on both the histologic and cytologic level according to two 

main categories of differentiation.''7 Tumor DNA content of the specimens (diploid or 

aneuploid tumor status), as determined by flow cytometric cell analysis, was also inclu

ded in this analysis.I08-"W Besides these histopathological characteristics, tumor extension 

found during preoperative diagnosis and results of adjuvant therapy were also assessed 

and a comparison of all characteristics was made between long-term survivors and the 

other patients. 
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Patients referred to our surgical unit, who were fit to undergo an explorative laparotomy, 

should be considered to comprise a selected group, compared to the patients who, because 

of apparent irresectability during radiological assessment, primarily underwent endo

scopic palliation. Furthermore, as previously reported, endoscopic palliation in especially 

Bismuth type III and IV hilar cholangiocarcinoma is technically difficult and accompa

nied by more complications when compared to the other types.23 Therefore in Chapter 10, 

patients with a Bismuth type III or IV tumor were analyzed, who were referred for 

resection but eventually were considered irresectable. Results regarding direct and long-

term complications as well as survival were compared with results from literature, with 

special attention to bilary-enteric bypass procedures. A comparison was made between 

patients who underwent an explorative laparotomy and patients who did not. Finally, 

also the role of radiotherapy in palliation of these tumors was analyzed. 

In Chapter 11, the results of the studies presented in this thesis have been shortly 

summarized and discussed with respect to clinical implications and future studies. 
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Alislrad: 

Background: Hilar resection, especially in combination with liver resection, results in 

substantial morbidity and mortality, which clearly influences the overall outcome. In 

the present study, patients who underwent resection of a proximal bile duct tumor, were 

analyzed with the aim of identifying risk factors for morbidity and mortality. 

Method: Between 1983 and 1998, 112 consecutive patients underwent a local resection, 

in 32 patients combined with a hemi-hepatectomy (11 extended resections). Eighty-four 

percent of the patients underwent preoperative (endoscopic) drainage. For evaluation of 

different treatment strategies during the study, the period was divided in three, 5-years 

intervals. 

Results: Postoperative complications occurred in 65% of all patients. The overall hospital 

mortality was 15% for local resections and 25% for hemi-hepatectomies. There was a 

significantly lower morbidity and no mortality after hilar resection during the last 

5-years. A higher Bismuth classification showed significant correlation with postoperative 

morbidity. Extended liver resections and vascular resections and a preoperative albumin 

level below 35 g/L were found to be significant predictors of increased mortality in 

univariate analysis. 

Conclusion: The overall morbidity and mortality rate in this series is higher than most 

recently published series. More (extended) liver resections resulted in an increased rate 

of microscopical tumor-free resections, at the cost of higher hospital morbidity and 

mortality. Improved preoperative work-up will result in a selection of patients who might 

benefit from these extensive resections. 
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ntroduction 

Proximal bile duct tumor, hilar cholangiocarcinoma, carcinoma of the hepatic duct 

bifurcation, carcinoma of the hepatic duct confluence and Klatskin tumor, are all 

synonyms for the same tumor, defined by Klatskin in 1965 as an adenocarcinoma of the 

hepatic duct at its bifurcation within the porta hepatis.' Treatment of this tumor has 

been extensively analyzed in the past and the major outcome of these clinical reports 

was that a curative resection is essential to achieve the best long-term results.2'" Because 

these tumors have close relation to important structures in the hepatic hilum, such as 

the hepatic artery and portal vein, and have progression along the proximal biliary system 

with perineural and lymphatic involvement, a margin-negative resection is technically 

demanding and often impossible.13'5"17 

During the last 15 years, resection of hilar cholangiocarcinoma has been performed 

in our institution by different surgical teams and consequently, with different surgical 

strategies. This varied from local hilar resections to (extended) liver resections, including 

vascular resections and reconstructions.18 

It is known that hilar resection, especially in combination with liver resection, can 

be associated with substantial morbidity and mortality, which clearly influences the 

overall benefit of the procedure.iy Long-term survival (more than 5 years) of these patients 

and possible significant factors relating to their survival have been assessed previously.20 

In the present study, we have analyzed all patients who underwent resection of a proximal 

bile duct tumor during the past 15 years in our institution, with the aim of identifying 

risk factors for morbidity and mortality. The influence of different treatment policies as 

a result of change in the surgical teams, was a special point of consideration during this 

analysis. 
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Patients and Methods 

Patients 

Between 1983 and 1998, 112 patients with hilar cholangiocarcinoma underwent resection. 

For evaluation of different treatment strategies during the years, these 15 years were divided 

into 3 equal periods in time. The number of patients in each period varied: '83-87: n=42, 

'88-,92: n=45 and '93-97: n=25. In 1993 the surgical staff changed in our institution and 

because of organizational changes, less operations for bile duct tumors were done during 

the following two years, which explains the lower total number of patients in this group. 

Resections were performed in 43 women and 69 men with a median age of 59.9 years (range: 

18 to 74 years). Patient characteristics are given in table 1. There was no significant diffe

rence in age, gender, medical history, signs or symptoms between the three different periods. 

TABLE 1. PATIENT CHARACTERISTICS/RISK FACTORS/SYMPTOMS IN RELATION WITH THE DIFFERENT PERIODS 

Total 

Female/ Male 

Median Age (years) 

Range 

Age > 70 years (n=112)* 

Period '83-'87 

42 

16/26 

57 

18-74 

4 (10%) 

Card iopu lmonary diseases (n=101)' 8 (25%) 

Jaund ice (n=109)' 

Malaise (n=101)' 

(abdominal pain/nausea) 

Weight loss (n=94) 

Cholangit is (n=82)* 

Prur i tus (n=84)* 

39 (100%) 

25 (76%) 

27 (87%) 

7 (28%) 

25 (86%) 

Period '88-'92 

45 

15/30 

64 

21-74 

10 (22%) 

11 (25%) 

43 (96%) 

30 (70%) 

35 (88%) 

11 (31%) 

26 (76%) 

Period '93-'97 

25 

12/13 

59 

37-73 

5 (20%) 

7 (28%) 

24 (96%) 

17 (68%) 

19 (83%) 

2 (9%) 

13 (62%) 

Total 

112 

43/69 

59.5 

18-74 

19 (17%) 

26 (26%) 

106 (97%) 

72(71%) 

81 (86%) 

20 (24%) 

64 (76%) 

" Note: In parentheses patients with complete data 
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Preoperative work-up 

In the first 5 years, preoperative work-up consisted of (endoscopic) ultrasonography and 

ERCP (endoscopic retrograde cholangiopancreatography) with subsequent biliary 

drainage.21 In the minority of these patients (19%), PTC (percutaneous transhepatic 

cholagiography) was used. To assess vascular involvement of the tumor, angiography 

followed in most patients (86%). All tumors were classified using the Bismuth-Corlette 

classification (fig. I).6 

FIGURE 1. CLASSIFICATION OF KLATSKIN TUMORS ACCORDING TO BISMUTH-CORLETTE. 

Type I and II tumors are limited to the confluens of the right and left hepatic duct. In type III 
tumors the segmental branches of the right or lefthepatic duct are involved (type Ilia or Illb, 
respectively). In type IV tumors the tumor extends into the segmental branches of both right 
and left hepatic duct. 
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In the second period, preoperative management was mostly similar to the previous 

period. Ultrasound with Doppler imaging was used routinely to rule out vascular involve

ment of the tumor. However, in two-thirds of all patients angiography was still performed. 

The last period was characterized by a different preoperative work-up scheme. ERCP 

and ultrasound with Doppler imaging were still used routinely. However, endoscopic 

ultrasonography was not performed anymore. PTC was only done in one patient and 

angiography was only used in 3 cases (12%). Furthermore, laparoscopy with ultrasono

graphy was started routinely and carried out in the last 19 patients (76%).22 

Computed tomography (CT) was not routinely used, since it was considered inferior 

to ultrasound in the evaluation of proximal bile duct tumors.23" It was used throughout 

the three periods in 83%, 42% and 48% of the patients, respectively. Most CT scans were 

performed in other hospitals before referral to our center. 

The preoperative classification determined the operative plan. However, as mentioned 

in other reports, the definitive classification, obtained during operation, often differed 

from the preoperative classification.'" As shown in table 2, the original classification had 

to be adjusted during operation in 38 patients (35%). 

TABLE 2. CONVERSION OF PREOPERATIVE TO DEFINITIVE BISMUTH-CORLETTE CLASSIFICATION 

Definitive type 

Preoperat ive type 

Type I 

Type II 

Type Ilia 

Type Illb 

Type IV 

Not available 

Total 

Type I 

13 

1 

14 (13%) 

Type II 

4 

28 

5 

1 

38 (35%) 

Type Ilia 

5 

6 

15 

1 

1 

28 (26%) 

Type 

2 

9 

14 

1 

[lib 

26 (23%) 

Type 

1 

1 

l 

1 

4 (4% 

rv Total 

24 

45 

21 

17 

1 

2 

110" 

'Note: In 2 patients the definitive classification could not be retrieved 
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To relieve jaundice and prevent possible cholangitis after introducing micro

organisms during diagnostic cholangiography, 93 (84%) patients underwent preoperative 

biliary drainage by means of ERCP (n=81, 87%) or PTC (percutaneous transhepatic 

cholangiography) (n=4, 4%) or both (n=8, 9%).25'27 The overall mean time interval between 

insertion of the first biliary drainage catheter and the resection was 36 days (median 

period: 28.5 days). Subdividing the three periods, the percentages of patients who under

went preoperative biliary drainage were 78%, 82% and 96% with a mean duration of 

drainage of 35, 30 and 49 days respectively. The reason for the difference in preoperative 

drainage time between the last and the two earlier periods has probably to do with two 

factors. First, while in the earlier periods patients were referred at the onset of jaundice 

for drainage, during the last period drainage was often performed in the referring 

hospital, thereby inducing delay before referral. Secondly, the long waiting list which 

was a purely logistic problem. Mean values of total bilirubin (j.imol/L) after biliary draina

ge were 110, 123 and 48 respectively. The overall mean total bilirubin level after biliary 

drainage was still 99 (6-553) umol/L. 

Surgical procedures and adjuvant therapy 

The first 5 years ('83-'87) were characterized by extensive surgical procedures (table 3). In 

this period, one surgeon completed almost all procedures and frequently performed 

extensive operations, often including vascular resections and reconstructions. In two-

thirds of the cases the resection was combined with postoperative radiation therapy. The 

second 5 years ('88-'92) were characterized by limited surgery. During this second period, 

91% of the patients underwent a local resection (table 3). A reconstruction with two 

hepatico-jejunostomies was carried-out most frequently during this period (71%). Pre

operative radiotherapy was added to the therapy since 1990, to prevent implantation 

metastases in patients who had undergone endoscopic or percutaneous biliary drainage.2S 

One-third of the patients in this period underwent preoperative radiotherapy. During 

this second period, patients underwent postoperative radiotherapy routinely. The last 5 

years ('93-'97) were characterized by again more extensive resections, performed by a 
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surgical team rather than one surgeon. Most hemi-hepatectomies (52%), and almost all 

extended resections (6/25, 24%), were undertaken during this period (table 3). Pre- and 

postoperative radiotherapy was given routinely. Macroscopically nonradical resections 

were less frequently performed during the last period (20%). These percentages were 39% 

and 35% for the first and second periods respectively (table 3). Overall, palliative hilar 

resections were performed for biliary drainage in 26 of all 58 patients with type III or IV 

tumors (45%). Since most proximal bile duct tumors infiltrate into the posterior part of 

the liver, local resection was often combined with caudate lobe resection.15**" Overall, 

local resection was combined with partial liver resection (segment I and/or (part of) 

segment IV) in 33 cases (41%). In the remaining type III and IV tumors (n=32) local 

resection was combined with a hemi-hepatectomy. 

Pathological examination 

The histopathological resection and dissection margins were analyzed for the assessment 

of microscopical presence or absence of tumor.34 Margin-negative resections were more 

frequently performed in the last period (32%). This percentage was significantly lower 

for the first (5%) and second period (14%) (table 3). 

Stat ist ical analysis 

Each clinical, laboratory, surgical and pathological parameter was tested by chi-square 

analysis (Pearson test and the two tails Fisher,s exact test) and One-Way ANOVA, using 

SPSS for Windows 8.0.0™, in analyzing significant differences within the three groups. 

These parameters were tested for their ability to predict hospital morbidity and mortality. 

Probabilities of less than 0.05 were considered as significant. The variables of statistical 

significance during univariate analysis were included in a following multivariate analysis, 

using the logistic regression test. 
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TABLE 3. OPERATIVE PROCEDURES IN RELATION WITH THE DIFFERENT PERIODS 

Resections Period '83-'87 Period '88-'92 Period '93-'97 Total p-value 

Total 42 45 

Local resection 27 (64%) 41 (91%) 

Local resection/r ight 

hemi-hepatectomy' 6{4}(14%) 1{1}(2%) 

Local resection/left 

hemi-hepatectomy 9 (22%) 3 (7%) 

25 112 

12 (48%) 80(71%) 

7{6)(28%) 14{11}(13%) - p<0.05 

6 (24%) 18(16%) 

Hepatico-jejuno-
s tomies ' 

-one 

-two 

-three or more 

Vascular 

resection/reconstr . 

-artery 

-vein 

-artery and vein 

11 (29%) 

18 (47%) 

9 (24%) 

0 (0%) 

2 (5%) 

6 (14%) 

7 (17%) 

30(71%) 

5 (12%) 

1 (2%) 

0 (0%) 

1 (2%) 

14 (56%) 

8 (32%) 

3 (12%) 

V (4%) 

1 (4%) 

0 (0%) 

32 (31% 

56 (53% 

17 (16% 

2 (2%) 

3 (3%) 

7 (6%) 

p<0.05 

- NS 

Macroscop.palliative 

resections (n=103)4 13 (39%) 

Microscop.margin-

negative resections 

i n = i i i r 2 (5%) 

16 (35%) 

6 (14%) 

5 (20%) 

(32%) 

34 (33%) 

16 (14%) 

NS 

p<0.05 

1 Note: Between { } all extended right hemihepatectomies 
: Note: During this resection (left hemihepatectomy) it was not possible to reconstruct the right artery 

' Note: In 7 patients the number of hepatico-jejunostomies could not be retrieved 
4 Note: Between () only patients with complete data 

CHAPTER 2 EVALUATION OF MORBIDITY AND MORTALITY AFTER RESECTION FOR HILAR CHOLANGIOCARCINOMA 43 



Results 

In 11 patients the postoperative complications could not be retrieved. In the remaining 

group, postoperative complications occurred in 65% (66/101) (table 4). The thirty-day 

mortality was 14% (16/112) and the overall hospital mortality was 18% (20/112). Morbidity 

and mortality were not significantly different in the three periods. 

The postoperative hospital stay was not different for the three periods or for the type 

of resections (mean: 23 days after local resection and 31 days after a combined liver 

resection). The mean total hospital stay (including all patients) was 25 days, ranging 

between 1 and 98 days (median hospital stay: 21 days). 

The types of postoperative complications are given in table 5. All other complications 

(pleural fluid, lung-emboli, cardiac failure, cardiac infarction, wound infection, urinary 

tract infection, renal failure and intestinal obstruction) were categorized as miscellaneous 

and were coexistent with one or more of the above mentioned complications. 

In the second period 12 patients (27%) and in the third period 5 patients (20%) had to 

be re-operated because of bile leakage and/or intra-abdominal abscesses or arterial 

bleeding. The number of re-operations during the first period could not be retrieved in 

this retrospective analysis. In one patient, during the second period, a gastric outlet 

stenosis required a gastroenterostomy after 3 weeks. In another patient, during the last 

period, an exploration of the femoral artery was necessary for a complication during 

arterial catheter placement. Abscesses were often drained by percutaneous ultrasound 

or CT guided drainage. All other complications could be managed conservatively. 

Twelve clinical, laboratory, surgical and pathological parameters suggested as possible 

risk factors for complications, were investigated in relation with postoperative morbidity 

and mortality during univariate analysis (table 6). The Bismuth classification showed a 

significant correlation with postoperative morbidity (p<0.05). A preoperative albumin 

level below 35 g/L was found to be a significant predictor of increased mortality (p<0.05), 

which was also reported by others.27. Preoperative levels of total Bilirubin, Alkaline 

Phosphatase and Alanine Aminotransferase or the duration of drainage had no 
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TABLE 4. HOSPITAL MORBIDITY/ MORTALITY IN RELATION WITH THE DIFFERENT 

Total 

Morbidity ' 

Mortality 

Days in hos 

(mean valu 

Range 

pital 

es) 

Period 

42 

83-'87 

21/32 (66%) 

8 (19%) 

27 

1-78 

Period 

45 

'88-

32/44 (73% 

9 (20%) 

24 

2-98 

92 Period -93-'97 

25 

13/25 (52%) 

3 (12%) 

23 

7-63 

Total 

112 

66/101(65%) 

20 (18%) 

25 

1-98 

p-value 

NS 

NS 

NS 

NS 

'Note: In 11 patients complete data regarding to morbidity could not be retrieved 

TABLE 5. POSTOPERATIVE COMPLICATIONS IN RELATION WITH THE DIFFERENT PERIODS 

Total' 

Bleeding2 

Bile leakage 

Liver/intra-abdominal 

abscess 

Liver failure/ 

Cholangitis 

necrosis 

Period 

32 

7 (22%) 

4 (13%) 

8 (25%) 

5 (16%) 

3 (9%) 

83 '87 Period '88-

44 

10 (23%) 

13 (30%) 

10 (23%) 

3 (7%) 

2 (5%) 

92 Period ' 

25 

1 (4%) 

5 (20%) 

7 (28%) 

4 (16%) 

5 (20%) 

93 '97 Total 

101 

18 (18%) 

22 (22%) 

25 (25%) 

12 (12%) 

10 (10%) 

p-value 

NS 

NS 

NS 

NS 

NS 

Pneumonia 

Miscellaneous' 

1 (3%) 

16 (50%) 

4 (9%) 

22 (50%) 

2 (8%) 

8 (32%) 

7 (7%) 

46 (46%) 

NS 

NS 

! Note: In 11 patients complete data regarding to morbidity could not be retrieved 

-Note: Intra-abdominal and/ or upper gastrointestinal bleeding 

'Note: Pleural fluid, lung-emboli, cardiac failure, cardiac infarction,wound infection, urine tract infection, 

renal failure and intestinal obstruction 
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correlation with hospital morbidity or mortality. 

Most of the patients died due to multi organ failure after massive intra-abdominal 

(11/20, 55%) or upper gastro-intestinal (2/20,10%) blood loss, liver failure/ necrosis (9/20, 

45%) and/or sepsis (cholangitis) (10/20, 50%) with intra-abdominal abscesses (6/20, 30%) 

and/or liver abscesses (4/20, 20%). The diagnosis was confirmed by autopsy in 12 patients 

(60%). Of the 20 patients who died postoperatively, 12 patients had undergone a local 

resection (12/80, 15%), 3 patients had undergone a hemi-hepatectomy (3/21, 14%) and 

5 patients had undergone an extended hemi-hepatectomy (5/11, 46%) (table 6b). Overall, 

these extended liver resections and also vascular resections (mortality rate: 50%, 6/12), 

were found to be significant predictors of increased mortality during univariate analysis 

(p<0.05) (table 6b). 

In analyzing the different types of resection in relation with the different periods, 

there was a significant lower morbidity for local resections during the last period (33%), 

compared with the two preceding periods (67% and 75% respectively, p<0.05). 

Furthermore, overall highest mortality resulted from (extended) hemi-hepatectomies 

during the first period (27%) and, in contrast, no patient died after a local resection 

during the last period. 

Eventually, only preoperative albumin levels below 35 g/L and extended liver 

resections were significant independent variables. This was determined by using logistic 

regression testing in multivariate analysis. 
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TABLE 6. CLINICAL AND LABORATORY RISK FACTORS CORRELATED WITH MORBIDITY AND MORTALITY 

Patients No (%) Morbidity % p-value Mortali ty % p-value 

Sex(n=112) * 

Age (yrs) (n=112) * 

Cardio-Pulmonary 

History (n=101) * 

Male 

Female 

>/70 

< 70 

Yes 

69 (62) 

43 (38) 

19(17) 

93(83) 

26 (26) 

65 

67 

74 

63 

73 

Weight loss (>5 kg) 

(n=94) ' Yes 

No 

Albumin (n=95) * 

Preoperat. biliary 
drainage (n= l l l ) * 

Cholangitis (n=82)" 

Classificat. (n=102) * 

81 (86) 

13(14) 

</ 35 g/1 30 (32) 

> 35 g/1 65 (68) 

Preoperat. Rth (n=112) 

Yes 

No 

Yes 

No 

Type I 

Type II 

Type Ilia 

Type Hlb 

Type IV 

Yes 

No 

93 (84) 

18 (16) 

20 (24) 

62 (76) 

14(13) 

38 (34) 

28 (25) 

26 (24) 

4 (4) 

33 (30) 

79 (70) 

70 

50 

77 

64 

63 

72 

53 

72 

38 

74 

81 

50 

75 

66 

65 

- NS 

h NS 

- NS 

- NS 

- NS 

- NS 

- NS 

p<0.05 

- NS 

20 

14 

32 

15 

19 

20 

21 

15 

30 

12 

17 

17 

15 

23 

7 

If, 

32 

14 

0 

12 

20 

- NS 

NS 

- NS 

- NS 

_ p<0.05 

- NS 

] NS 

NS 

} NS 

'Note: In parentheses only patients with complete data 
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TABLE 6B. CLINICAL AND LABORATORY RISK FACTORS CORRELATED WITH MORBIDITY AND MORTALITY 

Opera t ive t r e a t m e n t (n=112) 

Patients No (%) Morbidity ' % p-value Mortality % p-value 

Hilus resect ion 

Hemi-hepatectomy 

Extended 

Hemi-hepatectomy 

80(71) 

21 (19) 

11 HO) 

66 

50 

91 

NS 

15 

14 

46 

p<0.05 

'Note: In 11 patients complete data regarding to morbidity could not be retrieved 

Opera t ive t r e a t m e n t accord ing to t h e different per iods (n=112) 

Patients No (%) Morbidity* % p-value Mortality % p-value 

Hilus resection 80(71) 

'83-'87 27 

'88-'92 41 

'93-'97 12 

+ (Extended) Hemi-hepatectomy 32 (29) 

'83-'87 15 

'88-'92 4 

-93-'97 13 

66 

67 

75 

33 

65 

64 

50 

69 

p<0.05 

MS 

15 

15 

20 

0 

25 

27 

25 

23 

NS 

NS 

"Note: In 11 patients complete data regarding to morbidity could not be retrieved 

O p e r a t i v e t r e a t m e n t (n=112) 

Patients No (%) Morbidity % p-value Mortality % p-value 

Vascular resection (n=110)" 

Artery 

Vein 

Artery and vein 

None 

No. Hep.-jejunostomies (n= 

One 

Two 

Three or more 

105)*' 

2(2) 

3(3) 

7(6) 

98 (87) 

32 (31) 

56 (53) 

17 (16) 

100 

100 

71 

63 

68 

63 

71 

NS 

NS 

100 

33 

43 

14 

25 

IS 

6 

p<0.05 

NS 

"Note: In parentheses only patients with complete data 
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Discussion 

In the past, hilar resections combined with major liver resections for Klatskin tumors 

resulted in high postoperative morbidity and mortality.81335"37 A 30-days mortality before 

1980 has been reported as 14% for local resections and 22% for liver resections, whereas 

between 1980 and 1989, as 8% and 15% respectively.8 More recent, an operative mortality 

of 7.6% after a local resection (n=118) and 8.2% after a hepatic resection (n=280) has been 

reported.35 However, the overall operative mortality was calculated without taking into 

account the different definitions of mortality rate, used in the different studies included 

(30-day-, 60-day- and hospital related mortality). 

In the present study, the hospital mortality was 15% for local resections (30-days mortality: 

14%) and 25% for liver resections (30-days mortality: 16%), which is higher than most 

reports. The mortality rate was the lowest in the last period (12%) as compared with the 

earlier periods. In this period, there was no mortality after a local resection and 

3 patients died after a liver resection of whom two after more than 30 days postoperatively. 

The overall morbidity rate of 65% in this series is also higher than most recently 

published reports in which it varied between 22% and 54% for local resections and liver 

resections, respectively.6'27-31-33-37-40 However, most reported complications in these studies 

are similar to the complications in this study. Bile leakage was the most common 

complication, followed by liver failure, sepsis/cholangitis, intra-abdominal abscesses and 

postoperative or gastro-intestinal bleeding, in decreasing frequencies. Compared with 

these studies, postoperative bleeding or gastro-intestinal bleeding and intra-abdominal 

abscesses occurred more frequently in present study. Nevertheless, the percentage of 

these complications decreased substantially during the last period. 

Overall, the one factor that correlated with hospital morbidity was the definitive 

Bismuth classification. In particular type I and type 1Kb tumors were correlated with a 

lower morbidity rate. For type Ilia tumors, as also mentioned in other reports, often an 

extended right liver resection including segment IV and the caudate lobe was performed 

(79%), resulting in higher hospital morbidity.'5,3,,37-4M3 
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In an attempt to clarify differences in postoperative complications throughout the 

years, we analyzed factors involved in the peri-operative management of patients with a 

hilar bile duct carcinoma. During analysis of the periods, three significant different 

characteristics were found: 1) The type of resection (less liver resections during the 

second period). 2) The percentage of curative resections (highest during the third period). 

3) The number of hepatico-jejunostomies (mostly two anastomoses during the first and 

second period and one anastomosis during the third period). An explanation for these 

differences is given below. 

After the first period, it was found that (extended) liver resections with vascular 

resections and reconstructions in addition to hilar resections, were associated with high 

morbidity, although many resulted in non-radical resections without substantial benefit 

in survival.44 Therefore, the surgical policy was changed in the second period toward 

more local resections, in an attempt to obtain at least good palliation with adequate 

biliary drainage and radiotherapy. However, in this period the morbidity and mortality 

remained high. Eventually, due to improved results of extended resections in the recent 

literature to obtain margin-negative resections, this policy was changed again in 1993 to a 

more aggressive approach. This resulted in more (extended) liver resections (52%, table 3), 

which led to a higher percentage of radical resections (32%, table 3) with still high 

morbidity and mortality (69% and 23% respectively, table 6b). However, due to significant 

lower morbidity (33%, table 6b) and no mortality for local resections during the last period, 

and less frequently performed vascular resections, the overall morbidity and mortality 

(52% and 12% respectively, table 4) was even improving. During these (extended) liver 

resections, usually only one anastomosis remains to be constructed, which explains the 

highest percentage of only one (common)hepatico-jejunostomy (56%) in the last period. 

In our institution, biliary drainage generally is performed after diagnostic ERCP to 

prevent cholangitis.15 In this series, 89/111 (80%) patients underwent preoperative 

endoscopic biliary drainage. However, the place of preoperative biliary drainage in 

reducing postoperative morbidity and mortality has been discussed frequently in the 

past.25274''5' In this series, no correlation was found between the preoperative levels of 
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serum total Bilirubin, Alkaline Phosphatase and Alanine Aminotransferase or the duration 

of drainage on the one hand , and hospital morbidity and/or mortality on the other 

hand.2752 Furthermore, the high incidence of liver or intra-abdominal abscesses may be 

related to preoperatively not sufficiently drained and/ or septic liver segments. In this 

series, highest percentage of abscesses was recorded during the last period (28%), in 

which however most patients (98%) underwent preoperative biliary drainage. While 

introducing microorganisms, possible insufficient drainage could have caused these 

abscesses. In view of these facts and the now available diagnostic tools as MRCP, it is 

debatable if ERCP still should be the standard in preoperative work-up.53'55 

Under-classification during the preoperative work-up was found most frequently in 

the first and second period. The percentage adjustments of the preoperative Bismuth 

classification to definitive classification after resection, was 15/40 (38%), 18/45 (40%) and 

5/25 (20%) for the three different periods. In the majority of all patients (n=29), mainly 

during the first period, the tumor seemed to be more extended into the segmental bile 

duct branches. However, in 8 patients during resection, the tumor appeared to be less 

extended into the proximal bile ducts. This "over-grading" is probably due to the fact 

that during ERCP it was not always possible to fill the entire biliary system with contrast 

and that non-filled parts at the proximal bile duct were interpreted as tumor lesions. 

However, different diagnostic work-up with newer diagnostic tools, especially with the 

use of preoperative laparoscope led eventually to improvement of tumor staging which 

resulted in a selected group of patients with Bismuth type III tumors eligible for an 

extended resection and overall less unnecessary palliative laparotomies.222440 

During the years, we have learned that Bismuth type I and II tumors are more suitable 

for a local resection with less morbidity and mortality, as shown in the last 5-years. 

Furthermore, we have learned that for the mere purpose of achieving adequate biliary 

drainage, local resection is preferable to extensive liver resections. And finally, we have 

learned that vascular resections for proximal bile duct tumors have to be abandoned. 

The ultimate benefit of performing more extended resections for type III tumors in the 

last period, at the cost of still high mortality, has to be shown in the survival rates, which 
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are not processed in this analysis because of too short follow-up. The survival of the first 

79 patients of this series was reported previously.''' In this series, pre-operative Bismuth 

classification, absence of multifocality, diploid type tumors and negative proximal bile 

duct margins at histopathological examination, were found to be the only significant 

prognostic factors for long-term survival. Correlation between long-term survival and 

type of resection (local resection vs. local resection in combination with hemi-hepatectomy) 

was not statistically significant (P>0.6) 

In conclusion, more (extended) liver resections for type III tumors during the last 

period, resulted in an increased rate of tumor-margin free resections, at the cost of higher 

procedure related hospital morbidity and mortality. Owing to better preoperative work -

up, resulting in a better preoperative diagnosis and operative plan, unnecessary palliative 

resections were less frequently performed during the last period. This, in combination 

with significantly better results after local resections during the last period, resulted in 

lower overall hospital morbidity and mortality rates than the two preceding periods. 

However, these rates were not significantly different and therefore it remains to be seen 

if indeed in the future, when also taking into account the latest survival rates, present-

day management of Klatskin tumors will yield the expected benefits. 
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Abstract 

Background: Among 132 consecutive patients with a resected tumor mass at the 

hepatic hilum, 20 patients (15%) had a histopathologically proven benign tumor. The aim 

of this study was to re-evaluate all clinical and radiographical characteristics in these 

patients, in order to define (non)suspicious features of a hilar stricture, which could 

result in future reduction of false-positive diagnosis of cholangiocarcinoma. 

Pat ients and Methods: A panel of specialists, all experienced in hepato-pancreato-

biliary disorders, blindly re-assessed all medical files and radiological examinations of 

these patients. Suspicion was graded on a 0/ +/ ++ scale: no suspicion = 0, suspicious = +, 

highly suspicious = ++. 

Results: The combination of symptoms was considered not suspicious in 3/19 (16%) 

patients. At US, only 1/16 (6%) patients had no suspicious features. In 4/18 (22%) patients 

the cholangiography images were considered not suspicious. However, the overall index 

of suspicion was + in 10 patients and ++ in the other 10 patients. 

Conclusions: Careful review of all preoperative information confirmed the initial 

diagnosis. Only the grade of suspicion differed but would have had no influence on the 

choice of treatment. Therefore, due to limitations of current diagnostic tools, a false-

positive preoperative diagnosis of malignancy cannot be excluded, resulting in a 15% 

resection rate of benign lesions in this series of suspicious hilar strictures. 
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Introduction 

Cameron previously stated that cholangiographic demonstration of a stricture at or near 

the hepatic duct confluence, with proximal dilatation and with a normal or collapsed 

distal biliary duct, is virtually pathognomonic for the diagnosis of a proximal cholangio-

carcinoma.' He also stated that, even if the pathologist has difficulty to confirm the 

diagnosis after resection, the subsequent clinical course will prove the cholangiographic 

diagnosis being correct in the vast majority of these patients. And, although segmental 

sclerosing cholangitis may be confused with the diagnosis of proximal bile duct carci

noma, localized sclerosing cholangitis at the hilar region is distinctly unusual. However, 

because of the incidence of benign lesions at the hepatic hilum, previous reports have 

warned for just inappropriate surgical treatment of suspicious lesions in this area, 

without histological diagnosis." In an earlier study during the period 1984 till 1990, we 

reported a 13% false-positive preoperative diagnosis of malignancy in patients resected 

for a suspicious hilar obstruction. Therefore, as long as a malignant lesion has not been 

proven by histological examination, unnecessary extended operations to achieve a radical 

resection are preferably avoided. 

The aim of this study was firstly, to determine if preoperative diagnosis and staging 

of hilar bile duct tumors after 1990, resulted in a reduction of false-positive diagnoses of 

malignancy. Secondly, if it would be possible to define suspicious features of a hilar stric

ture, during re-evaluation of all clinical and radiographical characteristics in these 

patients.5 Thirdly, to analyze the complications and follow-up in this particular group of 

patients that had undergone resection of a benign proximal bile duct lesion, presumed 

to be malignant. 
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Patients and Methods 

Between 1983 and 1998, 132 consecutive patients underwent resection of a hilar stricture 

that was suspicious of a proximal bile duct carcinoma. In 20 patients (15%), final 

histopathological assessment of the specimen showed a benign lesion, diagnosed as 

chronic fibrosing or erosive inflammation, sclerosing cholangitis, or a granular cell tumor. 

These patients (7 women and 13 men) had a median age of 50 years (range: 24-72 years). 

The medical files and radiological examinations of these 20 patients were re-assessed. 

In one patient who emigrated postoperatively, the peri-operative clinical findings as well 

as follow-up data could not be retrieved. The clinical history was re-evaluated paying 

special attention to the presentation and duration of the following symptoms: jaundice, 

abdominal pain and weight loss. Furthermore, histories of gallstone disease, inflamma

tory bowel disease and former abdominal operations were also evaluated in this study. 

Preoperative diagnostic work-up consisted of abdominal US with (color) Doppler flow 

assessment of the portal venous system and hepatic artery in 16 patients, all performed 

by a single radiologist. Conventional CT was considered as a less useful modality in the 

evaluation of proximal bile duct tumors and therefore, was not routinely used in our 

institution.'7 However, in 9 patients a CT scan was performed in the referring center. In 

16 patients, ERCP was performed. In one patient, cholangiography was performed via the 

T-tube, which was left after a CBD exploration (patient no.14, see further) and two 

patients (no.5 and no.7) underwent a PTC procedure. One of the ERCP procedures, which 

was performed elsewhere, was not re-evaluable (patient no.3). Biliary drainage was 

established during all ERCP procedures by positioning of one or more endoprostheses 

into the right and/ or left biliary system.89 Brush cytology studies were done in 14 patients. 

Visceral angiography, more frequently used in the past, was performed in 4 patients. 

Since 1992, laparoscopy in combination with intra-abdominal US was used in 6 patients.10 

Results of endoscopic-US (EUS), in the past performed in a minority of the patients and 

MRCP (magnetic resonance cholangio-pancreaticography), which was used only 

occasionally since 1997, were not included in this analysis. 
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A panel consisting of two surgeons, two radiologists, and one gastroenterologist, all 

experienced in hepatopancreatobiliary disorders, blindly re-evaluated the clinical history 

and re-examined the radiological examinations of each patient. In order to prevent a bias 

because of the knowledge of dealing with only benign lesions, six patients with 

histopathologically proven malignant lesions were arbitrarily mixed with the above 

mentioned patients. Suspicion on malignancy regarding clinical presentation as well as 

radiological investigations was graded on a 0/ +/ ++ scale: no suspicion = 0, suspicious = +, 

highly suspicious = ++. 

Concerning clinical presentation, the following combination of signs and symptoms 

was considered suspicious: jaundice, pruritus and/or discoloration of stools with symptoms 

of weight loss and abdominal pain. The combination of painless jaundice and weight loss 

was thought to be highly suspicious of a malignancy. 

When US showed a tumor mass with extraductal extension at the hepatic confluence, 

the lesion was considered highly suspicious of a malignancy. Although infrequent, a 

tumor mass at CT with proximal bile duct dilatation was considered highly suspicious. A 

stenosis and/ or proximal (intrahepatic) bile duct dilatation without a tumor mass, was 

considered suspicious at US and/ or CT. 

During re-evaluation of cholangiography, an irregular and eccentric pattern and/ or 

blunt ending was considered to be typical of a malignant lesion (++). In contrast, a smooth 

and concentric pattern and/ or tapering of the duct was thought to be a feature of a 

benign lesion (0). In case of a combination of malignant and benign features, the benign 

signs were overruled and the lesion was considered suspicous (+). 

At color-Doppler US, increase of flow compatible with stenosis or absence of flow 

compatible with occlusion, as well as vascular stenosis or occlusion during visceral 

angiography, was considered highly suspicious of malignancy. 

On the basis of re-assessment of all clinical and radiographic data, an overall index of 

suspicion on malignancy was determined for each patient by weighing the scores of all 

investigations of the patient. However, the final suspicion score was not derived from 

the exact mean or sum of scores of the individual tests but was primarily based on the 
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investigations giving the highest suspicion. The final suspicion score in most cases was 

dictated by the outcome of cholangiography. 

Furthermore, in this series of patients, also the type of resection, intra-operative 

suspicion on malignancy and definitive histological examination, were analyzed. Early 

and late postoperative complications during follow-up were also studied. 
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Results 

Clinical presentation 

Jaundice was the most frequently recorded symptom at first presentation and was 

present in 16 patients (84%). Eleven patients (58%) suffered from upper abdominal pain. 

Pain, usually prominent in the right upper abdomen or epigastric region, was mostly 

vague and not persistent. In all 13 patients with retrievable data concerning weight, only 

one had no weight loss. In all other patients weight loss varied between 3 and 15 kilo

grams, with a mean of 7 kilograms. The duration of symptoms until presentation at our 

department varied between one week and one year, with a mean period of 21 weeks. For 

patients whose symptoms started with non-persistent mild abdominal pain (in two 

patients it existed for years), we considered the moment of development of jaundice as 

starting-point of symptoms. 

Four patients had undergone a cholecystectomy. In 3 patients (no.2, 4 and 18) chole

cystectomy was performed one year before presentation of symptoms and they now had 

recurrent episodes of jaundice. In one patient (no.14) cholecystectomy had been perfor

med in another hospital, 3 months earlier. 

During this operation the CBD was explored for a suspected bile duct stone, which could 

not be identified. Instead, a hilar stenosis suspicious of a malignancy was found in which 

case a T-tube was left. With this T-tube still in situ, this patient was referred to our 

hospital for further management. 

Except for one patient (no.3) who had a prior history of alcohol abuse, and also had 

suffered from hepatitis-A 21 years earlier, no other relevant history was recorded. None 

of the patients was known with inflammatory bowel disease. 

Except for 3 patients (16%) who had no jaundice as first symptom, the combination of 

symptoms was considered suspicious of malignant disease in all remaining 16 evaluable 

patients (84%) ( + in 10 patients and ++ in 6 patients) (table 1). 
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TABLE 1. PREOPERATIVE FINDINGS IN 2 0 PATIENTS WITH A HILAR BILE DUCT TUMOR, PREOPERATIVELY 

DIAGNOSED AS CHOLANGIOCARCINOMA 

Patient 
(Gender. 

Age) 

1 (M.45) 

2 (M.42) 

3 (M,56) 

4 (M,55) 

5 (M.59| 

6 (M,67) 

7 (F.41) 

8 (F.48) 

9 (F.51) 

10 (F.72) 

11 (M.23) 

12 (F,43) 

13 (M.62) 

14 (M.62) 

15 (M,36) 

16 (M,38) 

17 (F.35) 

18 (F.53) 

19 (M,57) 

20 (M,38) 

Clinical 

presen

ta t ion 

NA 

+ + 

+ 

+ 

+ + 

+ 

0 

-

+ + 

+ 

+ 

0 

+ 

+ 

0 

+ + 

+ + 

+ + 

+ 

+ 

us 

ND 

ND 

ND 

ND 

+ 

~~ 

0 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ 

+ + 

+ 

+ 

+ + 

+ 

+ + 

CT 

ND 

0 

0 

ND 

+ + 

ND 

ND 

ND 

ND 

0 

- i 

0 

0 

ND 

ND 

XL) 

+ 

XL) 

+ 

NO 

ERCP/ 

(PTC) 

+ 

0 

NA 

+ 

•H- (PTC) 

+ 

O(PTC) 

++ 

++ 

0 

++ 

+ 

0 

ND 

+* 

+ 

++ 

++ 

++ 

++ 

Doppler 

(D)/ 

Angio (A) 

ND 

0(A) 

0(A) 

ND 

0 (D/A) 

+ + (D/A) 

0(D) 

0(D) 

+ + (D) 

+ + (D) 

++(D) 

0(D) 

+ + ( D ) 

0(D) 

+MD) 

0(D) 

0(D) 

0(D) 

0(D) 

0(D) 

Brush 

cytology 

ND 

Atypical 

Atypical 

Benign 

ND 

Benign 

Atypical 

Benign 

ND 

Atypical 

ND 

Benign 

Benign 

ND 

ND 

Benign 

Malignant 

Benign 

Benign 

Benign 

Laparo

scope' 

ND 

ND 

ND 

ND 

ND 

ND 

XI) 

ND 

X!) 

ND 

ND 

ND 

ND 

XI) 

+ + 

+ + 

0 

+ ' 

-

+ + 

Type 

II 

IIIH 

IIIA 

11 

IIIA 

II 

mi', 

IIIA 

I! 

1 

IIIA 

II 

I 

I 

I I I R 

11 

IIIA 

IIIA 

IIIA IV 

II 

Overall 

suspicion 

score 

+ 

+ 

+ 

+ 

+ + 

+ + 

+ 

+ + 

+ + 

+ 

+ + 

+ 

+ 

+ 

+ + 

+ 

+ + 

+ + 

.... 

+ + 

M: male. F: Female 

0: not suspicious; +: suspicious; ++: highly suspicious; 

NA: not available: ND: not done 

:Gcilbladder carcinoma with invasion into the hepatic duct 
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Ultrasonography / Computed Tomography/ MRCP 

In 10 patients (63%), a tumor mass with extraductal extension at the hepatic hilum was 

shown during US, scored as highly suspicious (fig.1). In 2 patients (no. 5 and 11)(22%), CT 

scan showed a tumor mass. In only one patient (no.11), this mass was also seen on US. In 

contrast, a tumor mass was demonstrated on US in three more patients (no. 10, 12 and 

13), while on CT scan this could not be confirmed. In 5 patients (no.5,14, 16, 17 and 19) a 

stenosis and/ or proximal (intrahepatic) bile duct dilatation was seen during US. Mean 

tumor diameter at US was 26 millimeters with a range between 15 and 40 millimeters. 

FIGURE 1. ULTRASONOGRAPHY: A TUMOR MASS WITH EXTRADUCTAL EXTENSION AT THE HEPATIC DUCT 

CONFLUENCE (ARROWS). 

Histopathological examination after resection showed a benign lesion. L: Liver, BD: right intra
hepatic bile ducts, PV: portal vein, IVC: inferior caval vein 
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ERCP / PTC 

Of 16 performed ERCP procedures, 3 were considered as not suspicious (fig.2), 5 as 

suspicious and 8 as highly suspicious (fig.3). One of the patients (no.5) who had under

gone a PTC procedure, had highly suspicious images. In total, 14 of all cholangiographies 

(78%) were considered as (highly) suspicious. All tumors were classified according to the 

Bismuth-Corlette classification (table l).11 

At brush cytological examinations, no malignant cells were found in 9 patients. In 

4 patients, atypical cells were found and in one patient (no.17), brush cytology revealed 

cells highly suspicious for cholangiocarcinoma (table 1). 

FIGURE 2 . ERCP: A LONG EXTRA-HEPATIC SMOOTH STENOSIS WITH TAPERING (ARROW), COMPATIBLE WITH A 

BENIGN LESION. 

However, clinical presentation and ultrasound images were suggestive of malignancy lipping the 
scales toward resection. Histopathological examination after resection showed a benign, fibrosing lesion. 
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FIGURE 3. ERCP: AN IRREGULAR STENOSIS WITH BLUNT ENDING AT THE SITE OF THE BIFURCATION WITH 

PROXIMAL DILATATION, SUGGESTIVE OF A MALIGNANT LESION (ARROW). 

Histopathological examina t ion after resection showed a benign lesion (granular cell tumor ) . 

Doppler flow assessment / Angiography 

During (color-) Doppler assessment of the portal venous system and hepatic arterial 

system, increase of flow was found in 3 patients (no.9, 11 and 13) and absence of flow in 

3 patients (no.6, 10 and 15). Angiography showed possible tumor involvement into the 

right hepatic artery in one patient (no.6). All 6 cases were found to be highly suspicious 

of a malignancy (table 1). 
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Diagnostic laparoscopy with intra-abdominal US (IAUS) 

Diagnostic laparoscopy with intra-abdominal US was used in the last 6 patients (table I). In 

4 patients (67%), a tumor mass was found at the hepatic hilum. In one patient (no. 18), 

during IAUS, there was suspicion on a gallbladder carcinoma with extension into the cystic 

duct. None of the diagnostic laparoscopies revealed vascular involvement of the tumor. 

Overall index of suspicion 

Taking together the re-assessments of clinical presentation; ERCP/ PTC; US (with Doppler 

flow assessment); angiography; diagnostic laparoscopy with IAUS and brush cytology, we 

determined an overall index of suspicion on malignancy for each patient, as shown in 

table 1. Ten cases were classified as suspicious and ten cases as highly suspicious 

according to the consensus of opinion of the reviewing panel. 

Intraoperative findings and postoperative histologic examination 

At laparotomy, an obviously suspicious tumor was found in 11 patients (55%) (table 2). In 

all other cases, there were doubts as to the nature of the fibrosing lesion, being 

malignant or benign. In two patients (no.6 and no.14) even bile duct stones were found 

and in one patient (no.17) a Mirizzi syndrome was diagnosed at laparotomy.' In this 

series, all patients underwent local resection of the hepatic duct confluence to establish 

at least adequate biliary drainage, even when a lesion was thought to be benign during 

laparotomy. In 3 patients with a suspicious tumor, local resection was combined with an 

extended hemi-hepatectomy. 

No biopsy specimens for frozen section examination were taken before resection had 

been accomplished, to avoid spilling of tumor cells in the operative field.2 During resection, 

frozen-section examinations of the surgical margins were performed to ensure a radical 

resection. In only one patient (no.18), frozen-section of the proximal surgical margin 

revealed adenocarcinoma and because of impossibility to resect more proximal into the 

liver, a presumed palliative local resection was performed. However, the diagnosis of 

malignancy was rejected after definitive pathological examination, revealing only fibrosis. 
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In all 3 patients after liver resection, definitive histopathological examination of the 

liver specimen showed signs of sclerosing cholangitis with concentric periductal fibrosis 

and focal formation of granulomatous tissue. In 2 patients, hrstopathology was 

compatible with a granular cell tumor, with cells displaying granular cytoplasm.'2" In all 

patients, the specimen showed fibrosis with nonspecific mild to moderate chronic 

inflammation, consisting of mixed cells (lymphocytes, granulocytes and plasma cells), 

sometimes with signs of erosion. 
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TABLE 2 . PERI-OPERATIVE FINDINGS AND COMPLICATIONS IN PATIENTS (N = 20) WITHBENIGN HILAR 

BILE DUCT TUMORS 

Patient 

(Gender 

Age) 

1 (M.45) 

2 (M.42) 

3 (M.56) 

4 (M,55) 

5 (M,59) 

6 (M,67) 

7 (F.41) 

8 (F,48) 

9 (F.51) 

10 (F.72) 

11 (M,23) 

12 (F.43) 

13 (M,62) 

14 (M,62) 

15 (M.36) 

16 (M,38) 

17 (F,35) 

18 (F.53) 

19 (M.57) 

20 (M.38) 

M: male , F 

Overall Type of 

suspicion Resection 

score 

+ 

+ 

+ 

+ 

+ -

++ 

+ 

++ 

++ 

+ 

++ 

+ 

+ 

+ 

+ 

++ 

++ 

++ 

++ 

Female 

0: no t suspicious; + 

Local 

Local 

HHR-e' 

Local 

HHR-e' 

Local 

Local 

Local 

Local 

Local 

Local 

Local 

Local 

Local 

HHL-e2 

Local 

Local 

Local 

Local 

Local 

suspicious; -» 

Intra

operative 

conclusion 

Malignant 

Malignant 

Malignant 

Benign 

Malignant 

Benign 

Malignant 

Benign 

Benign 

Benign 

Malignant 

Malignant 

Benign 

Benign 

Malignant 

Malignant 

Benign 

Malignant7 

Benign 

Malignant 

Histologic 

Examination 

Fibrosis 

Fibrosis 

Scler.Chol! 

Fibrosis 

Scler.Chol' 

Fibrosis 

Fibrosis 

Fibrosis 

Fibrosis 

Fibrosis 

Fibrosis 

Gcr 

Fibrosis 

Fibrosis 

Scler.Chol' 

Fibrosis 

Fibrosis 

Fibrosis 

Fibrosis 

GCT 

Pre

operative 

Radiother 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

+: highly suspicious; NE: not evaluable 

Complications 

Early 
ipy 

NE 

++/R 

++/R/T 

++ 

++/R 

+ 

++ 

-

-
+ 

-

++/R 

-

-

-
++ 

++ 

++/R 

++/R 

+ ^ 

Late 

NE 

++ 

« 

++/R 

++ 

-

+ 

++/R 

+ 

++ 

-

++ 

++ 

-
! • 

++ 

-

Alive 

NE 

ts 

« 

NE 

r 

Alive 

Alive 

Alive 

t5 

Alive 

Alive 

Alive 

Alive 

Alive 

Alive" 

Alive 

Alive 

Alive 

Alive 

Alive 

Foil, up 

period 

(months] 

NE 

148 

« 

30 

2 

102 

97 

94 

60 

88 

46 

70 

70 

64 

36 

31 

30 

29 

10 

5 

Early complications: -; no; +: minor; ++: major; R: re-operation; t; death 

Late complications: -: no; +: without re-admission; ++: with re-admission: R: re-operation 

' Extended right Hemi-hepatectomy; - Extended lift Hcmi-hepatectomy; 

' Sclerosing Cholangitis;4 Granular cell tumor;' Died during follow-up (see text); 

" This patient is waiting for a liver transplantation for primary sclerosing cholangitis; 

' Frozen section proximal resection margin (R. hepatic duct); adenocarcinoma 
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Postoperative complications 

Postoperative complications were found in 13/19 patients (68%) (table 2). Fever, wound 

infection, and pneumonia, recorded as minor complications, occurred in 2 patients (10%) 

(table 2). Gastro-intestinal bleeding; leakage of anastomoses; intra-abdominal or liver 

abscesses or severe liver failure, recorded as major complications, occurred in 11 patients 

(58%). In 6 patients (32%), re-laparotomy was performed for lavage and drainage of 

abcesses, treatment of intra-abdominal bleeding or anastomotic leakage. One patient 

(no.3) died postoperatively due to sepsis and multi organ failure after a second re

laparotomy for a colon perforation. (Hospital mortality: 5%). 

During follow-up (mean period: 56 months, range: 2-148 months), 10 patients (56%) had 

recurrent episodes of cholangitis and 2 patients had jaundice without fever (11%), which 

both were recorded as late complications (table 2). Three patients were treated with oral 

antibiotics and 9 patients (50%) required re-admission for intra-venous antibiotic 

treatment and/or PTBD, in one patient combined with repeated efforts of pneumo-

dilatation of the hepatico-jejunostomy. In two patients, a re-laparotomy was needed for 

bending of the Roux-en-Y loop with obstruction (patient no.4) and for revision of the 

hepatico-jejunostomy (patient no.9), respectively (table 2). 

Three patients died during the follow-up period. One patient (no.2) died of postoperative 

complications after a liver transplantation for secondary biliary cirrhosis, 12 years 

postoperatively. The second patient (no.5) died two months postoperatively, due to 

respiratory insufficiency, exacerbation of Kahler disease and cardiac failure, for which he 

was re-admitted. The third patient (no.9) died of a second primary tumor (a 

hepatocellular carcinoma) with lung metastases, 4'j, years postoperatively. 
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Discussion 

Reports about benign lesions at the hepatic hilum are scarce. Wetter et al. found among 

98 consecutive patients, all diagnosed as having a cholangiocarcinoma, 8 patients with a 

benign lesion (8%).' He reported many other causes of focal hilar obstruction such as 

other malignant tumors (gallbladder carcinoma or metastatic lesions); lymphoid tumors; 

apudoma; carcinoid; granular cell myoblastoma; an extrahepatic localized form of 

sclerosing cholangitis or an inflammatory stricture secondary to choledocholithiasis.4 

Due to the relative inexperience with these benign lesions and the inability to demonstrate 

these lesions with the current preoperative diagnostic tools, the chance for (under-) or 

over-treatment of these patients is considerable. In the present study, a false-positive 

preoperative diagnosis of malignancy was found in 15% of patients. This percentage is 

comparable with our previous results.2 When focussing only on the period after the 

previous study (1991-1997), a period in which IAUS was used routinely, 9 patients with a 

benign lesion were found among 50 patients (18%), showing that the incidence of 

diagnostic errors did not decrease. Consequently, despite the fact that 2 patients had a 

granular cell tumor for which also a resection was needed, 7 patients (14%) underwent, 

besides for establishing at least adequate biliary drainage, an unnecessary resection." 

The issue is that, in the absence of previous biliary surgery or stones, any tumor mass 

obstructing the hepatic confluence should be considered malignant.2,3,21 Application of 

improved diagnostic methods, such as intra-abdominal ultrasonography (IAUS) and also 

thin-section multiphasic spiral CT scan and MRCP, possibly are more efficient in the 

preoperative diagnosis of a benign lesion, but the value of these tools awaits further 

assessment.1420 Preoperative histologic or cytologic examination by means of biopsies or 

brush is often difficult, is liable to false-negative results and carries a potential risk of 

implantation metastases.1"2224 Therefore, in order to improve diagnostic accuracy, we 

examined the possibility of using an objective suspicion index. 

Painless jaundice with weight loss was thought to be highly suspicious of a 

malignancy and was seen in six patients (32%). Otherwise, re-evaluation of the clinical 
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presentation did not really contribute to the suspicion index. 

At ultrasonography (US), cholangiocarcinomas are usually isoechogenic and small. 

The differential diagnosis of these tumors differs according to the US appearance. For 

nodular mural thickening, inflammation should be considered and infiltrative lesions 

can mimic sclerosing cholangitis." In this series, a tumor mass at the hepatic hilum with 

extraductal extension was considered highly suspicious, whereas proximal (intrahepatic) 

bile duct dilatation alone or a stenosis at the hepatic hilum was considered suspicious. 

However, using these criteria during re-evaluation of US, only one patient could be 

excluded of having a possible malignancy. 

As discussed in another study, in which CT was more sensitive (44%) than US (31%) in 

detecting a hilar mass, the additional value of CT over US can be questioned.6 In the 

present study, CT scan had no additional value, probably due to the fact that all 

ultrasound investigations were done by one single radiologist who was very experienced 

in US of the hepatobiliary tract. In contrast, most CT scans were performed before referral 

by different rar^ologists and spiral CT scan was not applicable at that time. 

During re-assessment, cholangiography (ERCP or PTC) showed 4 patients (22%) with 

lesions at the hepatic hilum, not particularly suspicious for a proximal cholangio-

carcinoma. In two patients, a smooth stricture, probably due to compression from 

outside the common hepatic duct, was seen. In two other patients, with type Illb 

strictures, the cholangiographic appearance was found not suspicious, because the 

obstruction which was situated more proximal into the left intrahepatic biliary radicals 

was more suggestive of sclerosing cholangitis. It is remarkable that during re-evaluation 

of cholangiography, none of the type I strictures were deemed suspicious, whereas all 

6 tumors classified as type Ilia tumors were considered highly suspicious. 

Doppler flow assessment and angiography were used when a resection for (highly) 

suspicious tumors was considered. Six patients were found to have signs of vascular 

involvement, however during laparotomy no evidence of vascular involvement was found, 

showing that preoperative signs of vascular involvement can also be falsely present in 

benign lesions. This has been reported before for benign intrahepatic bile duct strictures.26 
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The routine use of IAUS, in addition to conventional US, has the advantage of 

providing more specific images of the biliary tract and surrounding tissues.10 However in 

this study, the value of IAUS was limited and had additive value in only one patient. 

While all other examinations showed a (highly) suspicious lesion, IAUS revealed a Mirizzi 

syndrome, which was confirmed during laparotomy. Nevertheless, because brush 

cytology in this patient showed cells suspicious of malignancy, resection followed. 

As has been stated by others, due to the mainly extraluminal growth pattern, 

brushing of hilar bile duct tumors is a relatively ineffective diagnostic procedure.J~ 

However, of all 14 brush cytology studies in this series, 4 patients had atypical cells and 

in one patient (7%), for cholangiocarinoma suspicious cells were even found. Therefore, 

brush cytology was not very helpful in ruling out a malignant lesion. 

As discussed in a previous study of pancreatic head cancer and benign inflammatory 

pancreatic disease, it proved to be difficult to achieve a final suspicion score based on 

calculation of the separate scores of each investigation.5 Even careful review of all pre

operative information and radiographic images, confirmed the initial diagnosis. 

Therefore, the decision to undertake resection, was not an error in judgement, but 

reflects a consistent policy in the management of proximal bile duct lesions. Re

assessment, resulted in only a difference in the gradation of suspicion in several cases, 

which otherwise would not have resulted in a different choice of treatment. 

There was no correlation between the overall suspicion score and the intra-operative 

findings. Even during laparotomy, in the majority of cases (55%), the tumor was considered 

to be malignant. Obviously, resection of the lesion is still the most reliable way to rule 

out malignancy' 

In this study, resection of these presumed malignant lesions by local resection, if 

necessary combined with a liver resection, was associated with substantial hospital 

morbidity (68%) and even mortality (5%). The morbidity rate is comparable with that of 

patients resected for histopathologically proven cholangiocarcinoma."8'" However, the 

hospital mortality rate is lower. Furthermore, during follow-up, only 6 patients were 

completely symptom free, with a maximum period of 81 months. Three patients with 
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recurrent episodes of cholangitis were treated with oral antibiotics. All remaining patients 

had to be re-admitted at one time or another, clearly influencing their quality of life. 

In conclusion, due to limitations of current diagnostic tools and based on the 

intention of not wanting to miss a potentially curable cancer, resection of a benign lesion 

mimicking a malignant stricture at the proximal bile duct, cannot be avoided. In at 

least 15% of patients in this series, an inflammatory lesion or other benign tumor 

masquerading as cholangiocarcinoma, was diagnosed by histopathologic analysis of the 

surgical specimen. Furthermore, the price of these resections regarding postoperative 

and late complications is high and therefore, at least (extended) liver resections have to 

be reserved for only highly suspicious cases and should be performed in specialized 

centers. Nowadays, in uncertain cases, we prefer to wait for frozen section analysis of the 

resection margins of the local resection specimen, before continuing with an extended 

liver resection. 
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Abstract 

Two patients are described presenting with biliary obstruction due to a granular cell 

tumor at the hepatic duct confluence. One patient is a 38-year-old white male with 

concomitant cutaneous granular cell tumors, and the other a 50-year-old white female. 

Granular cell tumors are rare tumors most often located in the oral cavity, skin or 

subcutaneous tissue. Occurrence of this tumor in the biliary tree is extremely rare and 

has been reported mostly in young black women. At preoperative examination, hilar 

granular cell tumors are difficult to differentiate from cholangiocarcinoma, sclerosing 

cholangitis or more common benign biliary tumors. Treatment consists of surgical 

excision after which prognosis is favorable. 
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Introduction 

Granular cell tumors are benign lesions diagnosed by histopathological and immuno-

histochemical findings. These rare tumors are nonmetastasizing and have a predilection 

in the dermal and subcutaneous tissues, especially within the oral cavity, chest wall and 

extremities, but may present at any location. Only few reports exist of granular cell 

tumors arising in the biliary tree, mostly occurring in young black women with initial 

symptoms of abdominal pain, jaundice or both.' Clinically, biliary granular cell tumors 

may be diagnosed as any other benign or malignant bile duct tumor such as 

cholangiocarcinoma, sclerosing cholangitis or a benign biliary stricture. So far, 53 cases 

of biliary granular cell tumors have been reported in the literature. Most of these cases 

were not diagnosed until surgery. The prognosis after surgical excision is favorable. We 

present 2 cases of a granular cell tumor at the hepatic duct confluence, mimicking a 

Klatskin tumor. 
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Case Reports 

Patient 1 

A 37-year-old white male presented with an 18-month history of slowly progressive weight 

loss, right upper abdominal pain and eventually, an episode of obstructive jaundice. In 

the past this patient had undergone several excisions of cutaneous and muscular lesions, 

diagnosed as granular cell tumors. Endoscopic retrograde cholangiopancreatography 

(ERCP) and magnetic resonance cholangiopancreatography (MRCP) revealed a hilar lesion 

classified as a Bismuth type II stricture (fig. 1). Brush cytology was negative for a 

malignancy Abdominal ultrasound showed a 1.0 cm solid tumor at the hepatic duct 

confluence extending into the right (1.0 cm) and left (1.5 cm) hepatic ducts. Under the 

presumptive diagnosis of a Klatskin tumor type II, a diagnostic laparoscopy was 

performed in combination with laparoscopic ultrasonography, revealing no evidence of 

metastases. On subsequent laparotomy and exploration of the hilar lesion, no infiltration 

into the liver, portal vein or hepatic arteries was found. 

Local excision of the tumor was undertaken with construction of two hepaticojejuno-

stomies on the right and left hepatic duct, respectively, using a Roux-Y jejunal loop. The 

postoperative course was complicated by a subhepatic abces which required surgical 

drainage. The patient is currently well 6 months after surgery; however, he underwent 

excision of two facial lesions which proved to be granular cell tumor. 

Histopathological examination: The tumor consisted of a proliferation of cells lying 

individually or in groups, displaying a granular cytoplasm. The tumor infiltrated 

between collagenous vessels and was in close contact with surrounding nerve vessels. 

The tumor cells were microscopically similar to ganglion cells. The granules were 

periodic acid-Schiff positive and also S-100 immunoreactivity was positive. A diagnosis of 

granular cell tumor was made. 
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FIG. 1. ENDOSCOPIC RETROGRADE CHOLANGIOPANCREATOGRAPHY OF PATIENT 1 DEMONSTRATING A 

STRICTURE AT THE LEVEL OF THE HEPATIC DUCT CONFLUENCE (ARROWS). 
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Patient 2 

A 43-year-old white woman presented at our outpatient clinic with a 6-month history of 

fatigue, nausea, changed stools and weight loss. Laboratory examination showed signs of 

cholestasis. ERCP revealed a complete stop at the origin of the main left hepatic duct in 

combination with tumor impression at the hepatic confluence area with no dilatation of 

the right intrahepatic system (fig. 2). Brush cytology was negative for a malignancy. 

Abdominal ultrasound showed a solid, oval structure of 2 x 1 centimeters at the hepatic 

confluence with extension mainly in the left intrahepatic system. A stent was inserted 

into the left system at ERCP. There were no signs of tumor infiltration into the portal 

vein or hepatic arteries as assessed by duplex ultrasonography. On the suspicion of a 

Klatskin tumor type II or III b, a laparotomy was performed. A hilar mass was encountered 

which extended into the left intrahepatic system. The liver, portal vein and hepatic 

arteries were all free of the growth. Deep hilar excision was carried out resulting in 

transection of the ducts of segments 4,2,3,1 and the right common hepatic duct. These 

open ducts were combined into one hepaticojejunostomy for reconstruction of the 

biliary tract. The postoperative course was uneventful. The patient is currently well 

almost six years after surgery. 

Histopathological examination: the tumor consisted of cells with granular cytoplasm 

and locally some eosinophilic granulocytes. Histopathology was compatible with a gra

nular cell tumor, with resection margins free of tumor. 
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FIG. 2 . ENDOSCOPIC RETROGRADE CHOLANGIOPANCREATOGRAPHY OF PATIENT 2 SHOWING TUMOR 

IMPRESSION AT THE HEPATIC DUCT CONFLUENCE AREA (ARROW HEAD) AND A COMPLETE STOP 

AT THE ORIGIN OF THE MAIN LEFT HEPATIC DUCT (ARROW). 

CHAPTER 4 GRANULAR CELL TUMOR AT THE HEPATIC DUCT CONFLUENCE MIMICKING KLATSKIN TUMOR 91 



Discussion 

The first description of a granular cell tumor in the skin was by Abrikossoff in 1926.2 A 

similar tumor located in the biliary tree was first described by Coggins in 1952.3 Since 

that time, 53 biliary granular cell tumors were reviewed in the literature (table 1, 2). 

Abrikossoff believed that these tumors originated in striated muscles and therefore 

classified them as myoblastomas.2 Since then, there has been great controversy 

concerning the origin of these tumors. Light microscopy, electron microscopy and 

immunohistochemical staining suggested a close relation of these tumors with peri

pheral nerves. The now widely accepted theory is that granular cell tumors arise from 

Schwann cells.4'' The cases described in the literature so far (n=53) showed that 62% (n=33) 

of these biliary granular cell tumors occured in black women with a median age of 31 

years (range 14-91 years). The initial symptoms of a biliary granular cell tumor are most 

often abdominal pain, jaundice or a combination of these two. Biliary granular cell 

tumors with concomitant other locations in the same patient are very rare. This has been 

described in only five cases (6%) in the literature, of which three were located in the skin 

or subcutaneous tissue.'0-12 In the other 2 cases, the concomitant extra-biliary granular 

cell tumor was located in the stomach wall.",ia The differential diagnosis of any 

obstructive lesion in the region of the hepatic duct confluence includes cholangio-

carcinoma, sclerosing cholangitis or the more common benign biliary tumors, such as 

papillomas or adenomas, and should also include a biliary granular cell tumor. 

Treatment of biliary granular cell tumor with stents, either percutaneous or 

endoscopic, other than for temporary biliary decompression, is inappropriate in this 

curable disease. In other types of benign biliary strictures, endoscopic treatment was 

associated with a significantly higher complication and mortality rate in comparison 

with local resection of the tumor.m6 The treatment of choice, therefore, is excision of the 

tumor with tumor-free margins, followed by construction of a hepaticojejunostomy. 
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Macroscopically these granular cell tumors appear yellow-white and are usually less 

than 3 centimeters. Microscopically these tumors consist of polygonal granular 

eosinophilic cells. These granules react strongly with periodic acid-Schiff staining. 

Furthermore, they have centrally located small vesicular nuclei. The granular cells often 

lie in clusters or sheets and infiltrate diffusely within the surrounding nerves and soft 

tissue. Mitoses are scant and there are no areas of necrosis. A granular cell tumor can be 

malignant, but this is very rare and has only been described in the skin.1718 This malignant 

type tends to be larger than 3 cm, shows many mitoses, necrosis and the cells are smaller 

in size. Until now, no malignant, granular cell tumor has been described in the biliary 

system. Thus far, 2 cases of local recurrence have been reported, but they were probably 

due to incomplete resection of the tumor.12,19 

In summary, granular cell tumors are benign lesions that occassionally occur in the 

biliary tree. These tumors often present in young black women with initial symptoms of 

abdominal pain, jaundice or both. These tumors are indistinguishable from cholangio-

carcinoma, sclerosing cholangitis or the more common benign biliary tumors, on pre

operative imaging studies. Excision with tumor free margins is the only appropriate 

treatment and is associated with a good prognosis. 
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TABLE 1. REPORTED CASES OF BILIARY GRANULAR CELL TUMORS 

Reference Age 

37 

43 

33 

53 

38 

35 

27 

24 

24 

29 

44 

37 

26 

31 

38 

33 

58 

37 

38 

4 3 

31 

91 

56 

41 

22 

28 

31 

38 

21 

46 

33 

37 

Sex 

M 

F 

F 

F 

F 

F 

F 

M 

F 

F 

F 

F 

F 

F 

F 

F 

M 

F 

F 

F 

M 

F 

F 

F 

F 

1-

F 

F 

F 

F 

F 

F 

Race 

W 

W 

B 

B 

W 

B 

W 

W 

B 

B 

W 

B 

W 

B 

W 

0 

0 

B 

B 

B 

B 

I! 

B 

W 

B 

15 

B 

B 

B 

15 

Symptoms 

Jaundice/pain 

Fatigue/cholest. 

Jaundice/pain 

Jaundice/pain 

Pain 

Jaundice/pain 

Jaundice 

Jaundice 

Jaundice 

Pain 

Jaundice 

Pain 

Pain 

Pain 

Pain 

Pain 

Pain 

Pain 

Jaundice 

Pain 

Jaundice 

Jaundice/pain 

Pain 

Jaundice 

Jaundice 

Jaundice 

Jaundice 

Jaundice 

Pain 

Jaundice 

Pain 

Location 

CHD/HD 

CHD/HD 

CBD/CHD/CD 

CBD 

CD 

CHD 

HJ 

CBD 

CBD 

CHD 

CD 

CHD 

CHD 

CD 

CD/CHD 

CBD 

GB 

CD 

CD 

CBD 

CI) 

CBD 

USD 

GB/CD/CBD 

CBD 

CBD 

CBD 

CHD/CD 

CBD 

CBD 

CBD 

CBD 

This report 

This report 

MacKenzie (Med Pedi Oncol 1994:23:50-56) 

MacKenzie (Med Pedi Oncol 1994;23:50-56) 

Foulner (Gin Radiol 1994;49:503-504) 

Mulhollan (Am) Surg Pathol 1992;16:204-206) 

Lewis (HPB Surgery 1992;6:311-317) 

Eisen (Am] Surg Pathol 1991;15:460-465) 

Eisen (Am] Surg Pathol 1991,15:460465) 

Sanchez (Am Surgeon 1991;57:446A50) 

Timberlake (Mil Med 1988;153:98-99) 

Butterly (Surgery 1988;103:328-334) 

Butterly (Surgery 1988;103:328-334) 

Hobbiss (] R Coll Surg Edinb 1987;32:117-118) 

Cheslyn-Curtis (Postgrad Med J 1986;62:96-103) 

Kienzle (Drsch Med Wochenschr 1986;1U:197) 

Yamaguchi (Acta Pathol )pn 1985;35:687-691) 

Yamashina (Am ] Gastroenterol 1984;79:701-703) 

Barber (J R Coil Surg Edinb 1984;29:56-57) 

Chandrasoma (Cancer 1984;53:2178-2182) 

Orenstein (Am] Surg 1984;147:827-831) 

Orenstein (Am] Surg 1984;147:827-831) 

Balart (Am] Gastroenterol 1983;78:297-300) 

Aisner (ArchPathol Lab Med 1982;106:470-471) 

Penalba (Ann Chir 1982;36:723-726) 

Dewar (Gut 1981;22:70-76) 

Manstein (Dig Dis Sci 1981;26:938-942) 

Mauro (J Can Assoc Radiol 1981;32:254-256) 

Bocquet (ArchAnat Cytol Pathol 1980;28:360-364) 

Jain (Am ] Gastroenterol 1979;71:401-407) 

Assor (Am] surg 1979;137:673-675) 

Assor (Am] Surg 1979;137:673-675) 
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(TABLE 1: SEQUENCE) 

Reference Ag 

Assor (Am J Surg 1979;137.673-675) 31 

Farris (Arch Pathol Lab Med 1979;103:510-512) 31 

Farris (Arch Pathol Lab Med 1979;103:510-512) 23 

Zvargulis (Am J Dis Child 1978;132:68-70) 11 

Raia (AMB 1978;24:379-380) 30 

Ishii (Am] Gastroenterol 1977;68:38-44) 39 

Savage (Postgrad Med J 1977;53:574-577) 30 

Reul (Am ] Surg 1975;129:583-587) 39 

Kittredge (Am] Radiol 1975;125:35A6) 41 

Dursi (Rev Surg 1975;32:305-310) 30 

Whisnant (Am ] Dig Dis 1974;19:471-476) 15 

LiVolsi (Arch Pathol 1973;95:13-17) 40 

LiVolsi (Arch Pathol 1973;95:13-17) 30 

Abt (Mt. Sinai ] Med NY 1971;38:457-461) 44 

Christiansen (Arch Pathol 1970;90:423A32) 34 

Whitmore (Am] Dig Dis 1969;14:516-520) 37 

Whitmore (Am J Dig Dis 1969;14:516-52) 61 

McKay (Can ] Surg 1968;11 -.44-51) 34 

Goldman QAMA 1967;200:1185-1186) 14 

Serpe (Am J Dig Dis 1960;5:824-826) 34 

Duncan (Ann Surg 1957;145:271-274) 30 

Fialho (Rev Bras Med 1952;9:616-618) 21 

Coggins (Arch Pathol 1952;54:398-402) 25 

CD=cystic duct; GB=gallbladder; 

CHD=common hepatic duct; 

HD=hepatic ducts (excluding CHD); 

CD/CHD=tumor at the confluence of CD and CHD; 

CBD=common bile duct; 

W=white; B=black; 0=oriental; 

M=male; F=female 
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Sex 

F 

F 

F 

M 

M 

F 

F 

F 

F 

F 

M 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

F 

Race 

B 

B 

B 

1! 

w 
0 

w 
B 

15 

B 

B 

W 

B 

B 

W 

B 

B 

B 

B 

B 

B 

B 

Symptoms 

Pain 

Pain 

Jaundice/pain 

Jaundice 

Jaundice 

Pain 

Jaundice 

Pain 

Jaundice/pain 

Jaundice 

Jaundice 

Pain 

Jaundice 

Pain 

Pain 

Jaundice 

Autopsy finding 

Pain 

Pain 

Pain 

Jaundice 

Pain 

Jaundice 

Location 

CD 

CBD 

CD 

CBD 

CBD 

CBD 

CBD 

CD 

CHD/CD 

CBD 

CBD 

CD 

HD 

CD 

CD 

CBD 

CBD 

CD 

CD 

CD 

CBD 

CD 

CBD 
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TABLE 2. CASES OF BILIARY GRANULAR CELL TUMORS SUMMARIZED FROM THE LITERATURE ACCORDING 

TO AGE, SEX, RACE, SYMPTOMS AND LOCATION 

Number 

Age, years 

Sex 

Race 

Symptoms 

Location 

<20 

20-29 

30-39 

40-49 

>50 

F 

M 

Black 

White 

Oriental 

Unknown 

Jaundice 

Pain 

Jaundice + Pain 

Fatigue + Cholestase 

Unknown 

CBD 

CD 

CHD 

CD/CHD 

HD/CHD 

HD 

CBD/CHD/CD 

GB 

GB/CD/CBD 

3 

11 

28 

8 

5 

48 

7 

38 

13 

3 

1 

21 

24 

7 

1 

2 

25 

16 

5 

3 

2 

1 

1 

1 

1 

5 

20 

51 

15 

9 

87 

13 

69 

24 

5 

2 

38 

43 

13 

2 

4 

45 

29 

9 

5 

4 

2 

2 

2 

2 

CD=cystic duct; GB=gallbladder; 

CHD=common hepat ic duct ; 

HD=hepatic ducts (excluding CHD); 

CD/CHD=tumor at the conf luence of CD and CHD; 

CBD=common bile duct : 

M=male; F=female. 
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Summary 

Biliopancreatic tumors that are potentially amenable to local resection include proximal 

bile duct tumors (Klatskin tumors), mid-choledochal duct tumors and tumors arising 

from the papilla of Vater. This paper reviews our experience in the AMC, with local 

resection of these conditions. 

From 1983-1998, 112 patients underwent surgical resection of a carcinoma of the 

hepatic duct confluence (Klatskin tumor). Local resection was undertaken in 80 patients 

(52 patients with type I and II tumors, and 28 patients with type III tumors) whereas in 

32 patients with type III tumors, hilar resection was performed with liver resection. 

Negative surgical margins were achieved in 10 patients after local resection of type I and 

II tumors (19.2%), in 1 patient after local resection of a type III tumor (3.6%), and in 5 

patients after hilar resection and liver resection (15.6%). 

Middle-third carcinomas of the extra-hepatic biliary tract are less common than 

proximal or distal bile duct tumors. From 1993-1998, 13 patients underwent resection of 

a mid-choledochal duct carcinoma. In 8 patients, local resection was performed and in 

5 patients, subtotal pancreatoduodenectomy (PPPD) because of the close relationship of 

the tumor and the pancreas. Four patients had negative surgical margins, 2 after local 

resection (25%) and 3 after PPPD (60%). 

Although accepted for villous adenomas located in the ampulla, local resection for 

ampullary carcinoma is controversial. Nine patients underwent local resection of a 

presumed adenoma that proved an ampullary carcinoma. In 4 patients with Tl tumors, 

resection of the carcinoma was locally complete (44%). Additional PPPD was performed in 

6 patients, including the 4 patients with complete local resections, showing no residual 

tumor at the previous site of excision, but, lymphnode metastases in two resection 

specimens (both of patients with presumed Tl tumors). Hence, local resection of a Tl 

ampullary carcinoma might result in tumor free margins, but does not deal with (usually 

retropancreatic) lymphnode metastases. 
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In conclusion, local resection is applicable to Klatskin type I and II tumors. Local 

resection may be considered in the proximally located, mid-choledochal duct carcinomas 

but, when located closer to the pancreas, PPPD is the preferred treatment. For ampullary 

adenomas, local resection is feasible unless frozen section examination raises suspicion 

on a malignancy. Local resection of even limited ampullary carcinomas is not advisable 

because of lymphatic dissemination of the tumor and consequently, inadequate 

clearance. 
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Introduction 

Tumors of the extrahepatic biliary ducts comprise, apart from gall bladder tumors, 

proximal bile duct tumors located in the liver hilum and distal bile duct tumors arising 

in the retropancreatic portion of the bile duct. At the far end of the bile duct in the 

duodenal wall, tumors occurring at the papilla of Vater are termed ampullary tumors. 

Although less frequent, tumors may also arise inbetween the proximal and distal bile 

duct, in the middle-third of the hepato-choledochal duct. All these biliopancreatic 

tumors have in common that they are closely related to the liver on the one side, and the 

pancreas on the other side. 

Like in any malignancy of the gastrointestinal tract, treatment of biliopancreatic 

tumors requires local and regional control of the disease and radical, surgical excision 

of the tumor has classically been the mainstay of therapy. Even extended procedures 

have been devised to achieve a better loco-regional control, however, if this translates 

into improved survival needs further assessment. In light of this paradigm, local 

resection has been exclusively reserved for the more limited tumors, the stage I or Tl 

tumors. However, because reliable preoperative staging is often difficult in these types 

of tumors, surgeons tend to prefer wider excisions. There is no doubt that distal bile 

duct tumors because of their intimate relation with the duodenum and pancreatic 

head, require subtotal pancreatoduodenectomy to achieve local and regional control.' 

Likewise, proximal bile duct tumors that extend as far as the biliary radicals of the 

right or left liver lobe, the Klatskin type IIIa/b tumors, are resected in combination 

with (extended) right or left liver resection. However, bile duct tumors confined to the 

hepatic duct confluence, typicality the type I and type II Klatskin tumors, are amenable 

to local resection.- Gall bladder carcinomas limited to the mucosa, are adequately 

removed by cholecystectomy which can be regarded local therapy. Local resection of 

mid-choledochal duct tumors and ampullary tumors, however, is controversial. 

Ampullary adenomas are resected locally, but, the preoperative or intraoperative 

distinction of an ampullary adenoma or carcinoma is difficult, and even for the 
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limited ampullary carcinomas, the effectiveness of local resection is questionable.' 

The advantage of local excision obviously is the lesser procedure compared to the 

more complex, radical resections which are associated with higher operative morbidity 

and mortality rates. Whether the lesser procedure results in complete tumor clearance, 

on the other hand, is a major concern. In view of the present controversy regarding local 

resection vs. radical resection, this study was undertaken to assess the effectiveness of 

local resection in the management of proximal bile duct tumors, mid-choledochal duct 

tumors and ampullary tumors. Although these tumors each have their specific, 

diagnostic and management problems, experience with local resections has accumulated 

in our institution and it therefore seemed worth while to evaluate the results of local 

resection with regard to the whole extrahepatic biliary tract. 
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Patients and methods 

Proximal bile duct tumors (Klatskin tumors) 

From 1983-1998, 112 patients (69 male; 43 female; age range 18-74 years) underwent 

surgical resection of a carcinoma of the hepatic duct confluence (Klatskin tumor). 

Klatskin tumors are classified according to the system devised by Bismuth and Corlette4, 

which takes into account the proximal extension of the tumor. Patients with Bismuth 

type I and II Klatskin tumors undergo local resection. Although in recent years, type 

IIIa/b tumors are preferably treated with hilar resection in combination with hepatic 

lobectomy, at one time (1988-1992), a number of type III tumors were treated with local 

resection only. In case of involvement of the caudate lobe or segment IV, an additional 

caudate lobe resection or resection of a portion of segment IV was performed. The 

technique of local resection has been described elsewhere 5 and basically consists of 

division of the common bile duct at its entry of the pancreas and posterior dissection of 

the bile duct in cephalad direction up to the hilum. At this point, the dissection is 

continued intrahepatically proximal of the confluence and the bile ducts are cut above 

the tumor. The resection margins are checked for residual tumor by frozen section 

examinations. For biliary reconstruction, two or more hepaticojejunal anstomoses are 

created using a Roux-en-Y jejunal limb. Transanastomotic, intraluminal tubes are not 

anymore used in our department. 

Local resection was undertaken in 80 patients (52 patients with type I and II tumors, 

and 28 patients with type III tumors) whereas in 32 patients with type III tumors, hilar 

resection was performed with liver resection. 

Mid-choledochal duct tumors 

From 1993-1998,13 patients (5 male; 8 female; age range 35-79 years) with mid-choledochal 

duct tumors were managed surgically. A mid-choledochal duct tumor was defined as a 

lesion proximal of, or at the level of the cystic duct junction, but, >2cm distal of the 

confluence of the hepatic ducts. The level of the tumor was assessed by ultrasound 
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investigations and ERCP. During surgical exploration all patients were confirmed to 

have a mid-choledochal duct tumor. 8/13 patients underwent local resection of the 

hepatocholedochal duct, with the proximal resection plane at (3 patients) or proximal 

(5 patients) of the confluence. In 5/13 patients, a PPPD was performed because of the 

close relation of the tumor to the pancreas. In 4 patients, all in patients undergoing 

local resection, the right hepatic artery was resected with the specimen. Local resection 

of the hepatocholedochal duct consisted of dissecting the distal common bile duct for 

1 cm into the pancreas, thus dividing the duct in its intrapancreatic portion. After 

posterior dissection towards the hilum, the confluence and main hepatic ducts were 

exposed. Frozen section samples of the proximal and distal resection margins were 

obtained. Bilateral hepaticojejunal anastomoses were constructed using a Roux-en-Y 

jejunal limb. 

Ampullary tumors 

From 1983-1997, 141 patients underwent resection of an ampullary carcinoma. PPPD was 

performed in 132 patients and local resection was undertaken as the initial treatment 

in 9 patients (male 4; female 5; age range 67-76 years). In these 9 patients, the preopera

tive diagnosis was ampullary adenoma with varying degrees of dysplasia, as based on 

endoscopic biopsies. Final histopathological examination of the specimen, however, 

revealed an ampullary carcinoma. 

The technique of local resection for ampullary tumors consisted of wide excision of 

the papilla of Vater including part of the posterior duodenal wall, thus exposing the 

distal ends of the common bile duct and pancreatic duct. After division, both ducts are 

reïmplanted in the duodenal wall using interrupted sutures.67 
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RÊSUÜS 

Klatskin tumors 

Negative surgical margins were achieved in 10/52 patients after local resection of type I 

and II tumors (19.2%), in 1/28 patient after local resection of a type III tumor (3.6%), and 

in 5/32 patients after hilar resection and liver resection for type III tumors (15.6%). 

Lymphe node involvement was found in 26/64 (41%) patients after local resection and in 

7/18 (39%) patients after hilar resection and liver resection. Morbidity (overall) and 

mortality was 66% and 14%, respectively, after local resection, and 65% and 16%, 

respectively, after hilar resection combined with liver resection. Median survival was 17 

months after local resection and 15 months after hilar resection combined with liver 

resection. These survival results are broken down for each type of Klatskin tumor in table 1. 

TABLE 1. SURVIVAL (MEDIAN) AFTER RESECTION OF KLATSKIN TUMORS, IN RELATION WITH TUMOR TYPE 

(BISMUTH CLASSIFICATION) AND TYPE OF RESECTION (LOCAL RESECTION OR COMBINED HILAR 

RESECT ON AND LIVER RESECTION). 

Median survival All types resections Local resection Hilar resection 
(AMC '83-'98) combined + liver resection 

Overall 15.5 mths 

Type I 

Type II 

Type Ilia 

Type Illb 

Overall mortality (30-days| 

n=112 17 mths 

39 mths 

18 mths 

15 mths 

17 mths 

14.6% 

n=80 15 mths n=32 

n=14 

n=38 

n=17 5 mths n=15 

n=ll 28 mths n=17 

14% 16% 
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Mid-choledochal duct tumors 

Histopathology showed a carcinoma of the bile duct in 13 patients, invading into the 

pancreas in 2 patients (these patients had undergone a PPPD). Microscopically, only 5 

resections were radical (local resection 2/8, PPPD 3/5). The 8 nonradical resections (local 

resection 6/8, PPPD 2/5) showed residual tumor at the dissection margins and in 3 also in 

the resection margins (1 only in the proximal resection margin, and 2 in proximal and 

distal resection margins, all after local resections). 7/13 (54%) patients had tumor positive 

lymphnodes in the specimen (local resections 4/8, PPPD 3/5). There was no postoperative 

mortality and 6 patients had a postoperative complication, managed non-operatively. 

Three patients died (all with irradical resections) after 3-13 months (mean: 8 months). 

Ten patients are still alive after 2-50 months (mean survival: 17 months) of which 2 have 

developed distant metastases. 

Ampullary tumors 

In 132 patients who had undergone PPPD for an ampullary carcinoma, the radicality rate 

was 82%. Lymphe node involvement was found in 67 (51%) of the resection specimens of 

these patients. Of 9 patients undergoing local resection, 4 patients with a Tl carcinoma 

had a locally complete resection (44%). Additional PPPD was performed in 6 patients, 

including the 4 patients with complete local resections, showing no residual tumor at 

the previous site of excision, but, lymphnode metastases in two resection specimens 

(both of patients preoperatively staged as Tl tumors). Hence, local resection of a Tl 

ampullary carcinoma did result in tumor free margins, but failed to deal with (usually 

retropancreatic) lymphnode metastases. Three patients had died at the time of this study. 

The remaining 6 patients are alive without signs of recurrence. 
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Discussion 

It was already the pathologist Virchow (1820-1902) who described the centrifugal spread of 

tumors. Surgeons like Halsted and Whipple in pioneering the concept of radical re

sections 8, took account of this centrifugal spread and devised wide local-regional excisions 

to achieve tumor control. In contrast, local resections have been reserved for small, loca

lized tumors or for elderly patients not fit to undergo major surgery. Local resections as 

compared to radical resections are associated with less operative morbidity and mortality. 

It may be evident that local resection is not appropriate for tumors manifesting 

lymphatic invasion. However, the absence of lympahtic involvement is difficult to 

exclude with conventional imaging techniques or during surgery. The lymphatics of the 

extrahepatic biliary bile ducts drain in the lymphatics of the hepatoduodenal ligament 

and can spread to the retropancreatic lymphatic basin and the celiac trunk.9 In a previous 

study in 63 patients who had undergone resection of a Klatskin tumor, we found positive 

lymphnodes in 23 (37%) of the specimens.10 The presence of lymphnode metastases, 

however, did not preclude long term survival in this study. Also in the literature, data 

concerning the prognostic significance of lymphnode involvement for survival in 

Klatskin tumors, is conflicting.2'"1 Hence, the importance of lymphnode clearance 

during resection of Klatskin tumors is uncertain with regard to survival. 

The lymphatics of the ampullary region terminate in the lymph nodes of the 

retropancreatic area.14 In a series of 104 patients who underwent radical resection for an 

ampullary carcinoma, 51% had microscopic evidence of lymphatic invasion and 31% had 

involved regional lymphnodes.15 In the presence of positive lymphnodes, median survival 

was significantly reduced from 3.3 years without positive lymphnodes to 1.4 years with 

lymph node metastases. Lymphatic involvement, therefore, appears to be a strong 

prognostic factor in ampullary tumors. 

Klatskin tumors in many ways seem to exhibit a different biological behavior than 

their counterparts elsewhere in the biliary tree. Despite the high incidence of incomplete 

resections and lymphnode metastases, patients after local resections do quite well. In a 
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recent report from our department, analysing long-term survival among 64 patients who 

underwent resection of a Klatskin tumor, 51 patients had undergone local resection 

whereas 13 had hilar resection combined with liver resection.10 In the whole group, there 

were 12 patients (19%) who survived for more than 5 years, all of whom were pre

operative^ classified as Bismuth type I or type II Klatskin tumors. Of these patients, 

9 underwent local resection and 3 hilar resection combined with liver resection. 

Mortality after local resection and after the combination of hilar resection and liver 

resection was 14% and 16%, respectively. Survival was not significantly different for 

patients after local resection or after the combination of hilar resection and liver 

resection (median survival of 17 months and 15 months, respectively). These results are 

in line with data reported by Nakeeb et al. who in 109 patients, found a median survival 

of 19 months after local resection and of 18 months after the combination of hilar 

resection and liver resection.16 Cheng et al.'- reported a median survival of 15 months 

after local resection and of 9.3 months after combined hilar resection and liver resection 

(table 2). Remarkable in our series is, that overall survival in the subset of patients with 

type III tumors undergoing local resection (n=28) or combined hilar resection and liver 

resection (n=32), were not significantly different (table 1). 

Hilar resections combined with major liver resections are associated with an 

increased mortality. Boerema in a large review of the literature found that hilar 

resections in combination with liver resections were associated with higher postoperative 

mortality than local resections, but that ultimately, patients had a better chance for 

longer survival.17 In the present series, mortality was highest in patients undergoing 

hilar resection with extended right hemihepatectomy and consequently, median survival 

was shorter than in patients undergoing hilar resection with left hemihepatectomy (5 

mths and 28 mths, respectively; table 1). Now that the results of hilar resections 

combined with major liver resections have improved in several series, the benefit of these 

extended procedures are becoming apparent.'" The choice of performing local resection 

vs. resections with partial liver resections, is however, in the first place dictated by the 

proximal extension of the tumor. Klatskin tumors confined to the confluence, can be 
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appropriately treated by local resection, including the caudate lobe when there is 

posterior infiltration of the tumor into this segment. 

Mid-choledochal duct tumors occur less frequent than proximal or distal bile duct 

tumors. In a survey of the French Surgical Association (AFC) comprising 572 patients with 

tumors of the extrahepatic bile ducts, the middle-third tumors comprised 12.6% of all 

tumors.'9 The relation of the tumor to the duodenum and pancreas determines if local 

resection is feasible. Since this is difficult to ascertain on preoperative imaging studies, 

the decision to undertake local resection or PPPD, usually depends on assessment of the 

tumor during laparotomy. In view of the potential involvement of lymphnodes -more than 

half (7/13 patients) in this series- and drainage of the periductal lymphatics into the retro-

pancreatic lymphatic basin, PPPD is probably the more effective resection in terms of wider 

tumor and lymphe node clearance. The small series included in the present study with 

involved dissection margins in 8/13 (62%) patients, however, suggests that achieving free 

dissection margins of mid-choledochal duct tumors is a far greater problem determining 

outcome of the resection. This is in part due to the tumor infiltrating in the free, middle 

section of the hepatoduodenal ligament. 

Although accepted for villous adenomas located in the ampulla, local resection for 

ampullary carcinoma is controversial3 7. The high incidence of lymph node metastases 

justifies radical resection by performing PPPD for even small ampullary carcinomas. As 

villous adenomas are commonly resected by local resection, an additional problem is the 

poor accuracy of preoperative diagnosis and staging. In the present series, local resection 

was carried out in ampullary tumors misdiagnosed as adenomas. Subsequent radical 

resection, as carried out in 6/9 (66%) of the patients that underwent PPPD, learns us that 

even if no residual tumor was found after local resection in the pancreatoduodenectomy 

specimen, lymph node metastases existed in the retropancreatic area. This experience 

has led us to the policy that after local excision of an ampullary adenoma, intra-operative 

frozen section examinations are performed and when these are suspicios of malignancy, 

we proceed with PPPD. 

In conclusion, local resection is applicable to Klatskin type I and II tumors. In mid-
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choledochal duct carcinomas, the choice of local resection or PPPD depends on the 

relation of the tumor to the pancreas. The high incidence of lymphnode metastases 

favors total excision of the hepatocholedochal duct in combination with PPPD. However, 

tumor free dissection margins at the level of the hepatoduodenal ligament are difficult 

to achieve. For ampullary adenomas, local resection is feasible unless frozen section 

examination raises suspicion on a malignancy. Local resection of even small ampullary 

carcinomas is not advisable because of lymphatic dissemination of the tumor and 

consequently, inadequate clearance. 

TABLE 2. SURVEY OF SURVIVAL DATA REPORTED AFTER RESECTION OF KLATSKIN TUMOR 

(MODIFIED FROM REFERENCE 13) 

Median survival 

AMC '83-'98 
(n=112) 

Boerma '80-'89 
(n=499) 

Wolff'90 
(n=32) 

Reding'91 
(n=307) 

Childs '93 
(n=31) 

My burgh '95 
(n=32) 

Washburn '95 
(n=36) 

Nakeeb '96 
(n=109) 

Chen-Hsi Su '96 
(n=49) 

Klempnauer '97 
(n=136) 

All types re 
combined 

15.5 mths 

16-18 mths 

22 mths 

16-24 mths 

13 mths 

20 mths 

9.7 mths 

19 mths 

14 mths 

24.6 mths 

All types resections Mort.' Local resection Mort." Hilar resection Mort. 
+ liver resection 

14.6 % 17 m t h s 

12% 

12% 

15.5% 

30% 

3.6% 19 m t h s 

10.2% 15 m t h s 

9.9% 

14% 15 mths 16% 

18 m t h s 

9.3 m t h s 

"30-days mor ta l i ty " n a : not available 
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Summary 

Background: We found a high proportion of patients with implantation metastases 

during follow-up after resection of a proximal cholangiocarcinoma. A remarkable fact 

was that all these patients had undergone preoperative ERCP with placement of a stent. 

ERCP is frequently used in the assessment of the proximal extension of Klatskin tumors 

and is usually followed by stent insertion for biliary drainage. The aim of this study was 

to analyze in this series of patients, possible risk factors leading to implantation meta

stases. 

Method: Fifty-two patients who had undergone resection of a Klatskin tumor were 

divided into two groups, comparing patients who had had preoperative ERCP and stent 

placement (n=41) and patients without preoperative drainage (n=ll). 

Results: Eight patients developed implantation metastases within 1 year after resection, 

all of whom had undergone preoperative stent placement (8/41 (20%)). None of the 

patients without preoperative stenting developed implantation metastases. In 22 patients 

bile samples were taken during operation. Sixteen (72.7%) patients had malignant cells 

and 4 (18.2%) patients atypical cells in the bile sample. There was no difference in 

cytology results between the two groups. 

Conclusion: This study suggests that preoperative ERCP with biliary drainage is asso

ciated with a higher frequency of implantation metastases after resection of Klatskin 

tumors. A properly planned prospective study, however, is needed to determine whether 

bile duct stenting in patients with resectable bile duct tumors, is a true risk factor for the 

development of implantation metastases. 
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Introduction 

Cholangiocarcinoma of the hepatic duct confluence (Klatskin tumor) is an uncommon 

malignancy associated with poor prognosis and a high mortality rate.16 Proximal 

extension of the tumor determines resectability of the lesion and, therefore, reliable 

assessment of the intra-and extrahepatic bile ducts is crucial to planning a patient for 

resection or palliative treatment.79 Endoscopic retrograde cholangiopancreatography 

(ERCP) is a diagnostic procedure applied in most of the jaundiced patients that are 

presented at our institution. Cholangiographic images can provide valuable information 

concerning the proximal extent of the tumor and can help to define the type of hilar 

obstruction in accordance with the Bismuth classification.81" At the same time, the 

biliary tract is usually drained by passing one or more stents into the bile ducts across 

the obstruction. The use of stents in patients with a tumor in the hepatic duct 

confluence, however, also brings along adverse effects caused by manipulating 

obstructed bile ducts. Micro-organisms are introduced into the bile ducts giving rise to 

cholangitis, and perturbation of the tumor by the stent may cause tumor cells to detach, 

contaminating the bile with malignant cells." In previous studies, high incidences of 

cytologically proven tumor cells were reported, in bile of patients with a proximal bile 

duct carcinoma after endoscopic biliary drainage.1213 

Bile spill will take place in all patients during surgery in the process of resection 

before the biliary anastomoses have been constructed. A potential hazard of bile spill is 

the occurrence of implantation metastases in the operative field. We found a high 

proportion of patients with implantation metastases during follow-up after resection of 

a proximal cholangiocarcinoma. A remarkable fact was that all these patients had 

undergone preoperative ERCP with placement of a stent. The aim of this study was to 

analyze risk factors for the development of implantation metastasis in drain tract scars 

and laparotomy scars in patients who had undergone resection of a Klatskin tumor 

following preoperative endoscopic biliary drainage. 
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Material and Methods 

At our institution, resections for proximal cholangiocarcinoma have been carried out 

since 1983. After 1990, patients were enrolled in a protocol of preoperative radiotherapy, 

and therefore were excluded from the present analysis. All patients with (peritoneal) 

metastases at the time of exploration did not undergo resection and therefore, were not 

assessed in this analysis. In this period, 66 patients underwent resection of a Klatskin 

tumor. Fourteen patients died postoperatively (hospital mortality rate 21.2%) and were 

excluded from this analysis. The occurrence of implantation metastases was assessed in 

the remaining 52 patients. There were 32 (61.5%) men and 20 (38.5%) women, with 

median age 57.5 (range 18-74 years) years. 

After diagnostic ERCP, one or two stents were inserted into the bile ducts as a standard 

procedure to relieve jaundice, unless drain insertion was not possible. Plasma bilirubin 

levels were assessed shortly before surgery to evaluate the effect of biliary drainage after 

ERCP and stent placement. 

Local resection was carried out for type I and II tumors according to the Bismuth 

classification.10 This procedure consisted of excision of the extrahepatic bile duct, its 

confluence and part of liver segment IV and/or segment I, when indicated. For patients 

with tumor extension in accordance with Bismuth classification type III, hilar resection 

was usually combined with partial liver resection. 

Postoperative radiotherapy was given either as external beam irradiation or as a 

combination of external beam irradiation and internal irradiation applied intra-

luminally at the hepatic duct anastomoses. Access to the biliary tract was provided by 

extending the Roux- and Y loop to the abdominal wall, creating a temporary jejunostomy. 

The overall irradiation dosis was 55 Gy in all patients. 

The diagnosis of cholangiocarcinoma was confirmed histopathologically in all 

resected specimens. Resection as well as dissection margins were examined and 

assessed for microscopical radicality. Bile samples were examined for malignant cells 

in 22 patients. 
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Follow-up of patients occurred until death or until evaluation for this study. All 

implantation metastases were histologically proven after biopsy. 

Statist ical analysis 

The chi-square test (Pearson; Mantel-Haenszel and two tails Fischer's exact test, table 1) 

was used in SPSS™, to assess the significance of differences between groups. Only 

probabilities of < 0.05 were accepted as significant. 

CHAPTER 6 THE OCCURRENCE OF IMPLANTATION METASTASES AFTER RESECTION OF KLATSKIN TUMORS 121 



Results 

Forty-one patients had undergone endoscopic biliary drainage with stent placement 

(4 in combination with percutaneous transhepatic drainage) prior to operation (group I) 

whereas 11 (21.2%) patients (group II) were not drained preoperatively. Technical problems 

such as inability to pass the tumor or the absence of congestion of bile proximal to the 

tumor, were the main reasons for not succeeding in placing an endoprosthesis. 

Doppler ultrasonography (n=40) and percutaneous transhepatic cholangiography 

(n=7) was helpful to determine the proximal extent of the tumor. There was no signi

ficant difference between the two groups in regard with Bismuth classification, type of 

resection, number of hepatico-jejunostomies or average total operation time. The 

characteristics of both groups of patients are shown in table 1. 

Eight patients (15.4%; 2 women and 6 men, median age 60, range 52-72 years) 

presented with an implantation metastasis in drain tract scar or laparotomy scar within 

one year after the initial operation. All implantation metastases were found among 

patients of group I (19.5%). In group II, in which patients had no preoperative biliary 

drainage at all, no implantation metastases were encountered during follow-up (table 1). 

Four out of 8 patients (50%) with implantation metastases had no postoperative 

radiotherapy, whereas 3 patients (37.5%) received a combination of internal and external 

radiotherapy, and 1 (12.5%) only external radiotherapy. 

The bile of 22 patients was examined cytologically for malignant cells, including 6 of 

the 8 patients with implantation metastases. In the latter 6 patients, 4 bile samples 

(66,7%) revealed tumor cells and in 1 sample (16,7%) atypical cells were found. Of 16 

patients with no signs of implantation metastases, 12 patients (75%) had malignant cells 

and 3 patients (18,75%) atypical cells in the bile. In summary, of all 22 patients who had 

cytological assessment of the bile, 16 patients (72,7%) had malignant cells and 4 patients 

(18,2%) atypical cells in the bile. Comparing the two groups, with or without preoperative 

biliary stent placement, no significant (p = 0.60) difference in the percentages of 

malignant and atypical cells in the bile samples was found (table 2). 
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TABLE 1. CHARACTERISTICS OF PATIENTS WHO HAD UNDERGONE PREOPERATIVE BILIARY DRAINAGE 

(GROUP I) OR WHO HAD NO PREOPERATIVE DRAINAGE (GROUP II) 

Group I (n=41) Group II (n=ll) p-value" 

Sex 

Median age (years) 

Bismuth classification' 

-Type I 

-Type II 

-Type III 

-Type IV 

Missing observations'" 

Local resection 

-with par t ia l liver resection 

Radicality of resection 

Total bi l i rubine blood level"" 

(mean values) (min-max) 

External radiotherapy 

Combined radiotherapy 

No radiotherapy 

Implantat ion metastases 

27M/14F 

58 (range 21-74) 

24% (n=10) 

37% (n=15) 

24% (n=10) 

2.5% (n=l) 

12.5% (n=5) 

78% (n=32) 

22% (n=9) 

2% (n=l) 

117 Mmol/1 

(12-511) 

14% (n=6) 

49% (n=20) 

37% (n=15) 

20% (n=8) 

5M..6F 

52 (range 18-70) 

9% (n=l) 

64% (n=7) 

27% (n=3) 

0% (n=0) 

73% (n=8) 

27% (n=3) 

18% (n=2) 

235 umol/1 

(14-412) 

18% (n=2) 

55% (n=6) 

27% (n=3) 

0% 

0.29' 

- 0.49' 

0.70' 

0.10' 

0.008-

0.84' 

0.18' 

' Pre-operative Bismuth classification 

" In 5 patients the definitive classification was not retrieved 

"" Measurements in the week before operation. For group I after stent placement 

# See statistical analysis: ] Pearson test;' Mantel-Haenzel test; Two-tailed Fischer's exact test 
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TABLE 2. RESULTS OF CYTOLOGICAL EXAMINATION OF BILE SAMPLES IN 22 PATIENTS WITH (GROUP I) 

OR WITHOUT (GROUP II) PREOPERATIVE STENT PLACEMENT AND CORRELATION WITH PROVEN 

IMPLANTATION METASTASES (%) (P=0.60) 

Cytology Group I Implantation Group II Implantation 

Results (n=17) metastases (n=5) metastases 

Malignant Cells 13 (76.5%) 4 (31%) 3 160%) 0 

Atypical Cells 3 (17.6%) 1 (33%) 1 (20%) 0 

Benign Cells 1 (5.9%) 1(100%) 1(20%) 0 

Of all 52 patients only 3 (5.8%) patients had microscopically free resection margins 

(free resection as well as dissection margins). Only one of these 3 patients had pre

operative drainage (table 1). Remarkably, this patient developed an implantation 

metastasis. None of the other two patients with radical resected tumors, developed 

implantation metastases. 

The overall median survival of the 8 patients with implantation metastases was 9.4 

months. The overall median survival of the 44 patients without implantation metastases 

was significantly better (Mantel - Haenzel ratio of 0.043), with a median survival of 21.5 

months. Three patients are still alive. None of them has developed an implantation 

metastasis (fig.1). 
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FIGURE 1. KAPLAN MEIER SURVIVAL CURVE IN RELATION WITH THE EXISTENCE OF IMPLANTATION METASTASES 

PATIENTS WITHOUT IMPLANTATION METASTASES 

PATIENTS WITH IMPLANTATION METASTASES 

• PATIENTS STILL ALIVE 

SURVIVAL IN MONTHS 

80 

60 

40 

20 

0 

\ 

\ 

[ \ 
I L 

s ~\ 
1 L-i 

s 1 
1 

20 40 60 80 100 120 140 160 

Months 

C H A P T E R 6 THE OCCURRENCE OF I M P L A N T A T I O N METASTASES AFTER RESECTION OF KLATSKIN TUMORS 125 



Discussion 

It is well known that bile duct epithelium is continuously shed into the bile. Likewise, in 

case of an epithelial proliferation as in carcinoma of the hepatic duct confluence, tumor 

cells exfoliate and contaminate the bile.1213 The insertion of stents through the tumor 

obviously enhances this process by disengaging tumor cells at the site of obstruction.1" 

In this study, unfortunately, the number of analyzed bile samples were too low (41.1% 

and 45.5%, in both groups, respectively), to draw firm conclusions. 

However, despite the fact that the occurrence of benign cells in the group without pre

operative stent placement was threefold higher than in the group with stent placement, 

the incidence of malignant cells in bile samples of both groups, was not significantly 

different. Probably, there is another, unknown factor during stent placement, besides the 

presence of malignant cells, which contributes to the development of implantation 

metastases. 

Spill of bile containing tumor cells, during surgery of the bile ducts, is a potential hazard 

for the occurrence of implantation metastases. Especially when many small bile ducts 

are involved, there is a continuous spill of bile while performing the biliary anastomoses. 

The occurrence of implantation metastases not only depends on possible spill of tumor 

cells, but is also promoted by a favorable environment for seeding of tumor cells. Experi

mental data suggest that an extensive healing wound enhances the growth of metastatic 

tumors."' Implantation metastases encountered in this study were accordingly found in 

the scars of laparotomy wound or drain tract. 

Percutaneous transhepatic cholangiography with drainage and ERCP are widely used for 

the diagnosis and treatment of malignant biliary obstruction.12'""In our institution, the 

majority of patients with a suspected proximal cholangiocarcinoma have undergone ERCP 

with stenting, before referral to our surgical department. Several studies in the past, 

however, have shown that preoperative drainage probably has no beneficial effects in the 

preoperative management of hilar cholangiocarcinoma.1819 Major complications have been 

associated with these interventional procedures. The main complications reported are 
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cholangitis (14-37%), hemorrhage, bile leakage and seeding of malignant cells.1214-20 It is still 

doubtful whether these preoperative procedures have to be performed routinely. 

Despite the frequent use of percutaneous transhepatic cholangiography with drainage in 

the diagnosis and treatment of malignant biliary disease, there are only occasional 

reports (total of 18 patients found in literature) of associated tumor seeding in catheter 

track after percutaneous transhepatic drainage.1214151721"25 ERCP has been regarded as a 

safer option compared to percutaneous transhepatic cholangiography with drainage." 

However, this study suggests that ERCP and stent insertion for hilar tumors is associated 

with a higher frequency of implantation metastases, after resection. 

Preoperative radiation therapy was shown to be effective in preventing scar implantation 

metastases in bladder cancer.26 In our institution, therefore, preoperative low-dose 

irradiation is applied as of 1990, in patients with potentially resectable hilar tumors after 

preoperative biliary drainage. This approach seems hopeful in order to reduce the risk of 

implantation metastases. A study concerning the results of preoperative radiotherapy is 

currently underway. 

The hospital mortality rate in this series of patients of 21.2% is high compared with 

modern standards. However, this series of patients was operated before 1990. During 

the last 5 years in our institution, the hospital mortality rate after local resections and 

combined liver resections for proximal bile duct tumors was 12%, which is comparable 

with results from recent studies.27 

In conclusion, we assessed the occurrence of implantation metastases in 52 surviving 

patients after surgery for Klatskin tumor. Implantation metastases were seen within one 

year in 8 patients, who all had preoperative biliary stent placement. None of the 

remaining patients in the same period, who had not undergone preoperative biliary 

stent placement, developed implantation metastases. These observations suggests that 

preoperative transtumoral stenting of Klatskin tumors is associated with a higher 

frequency of implantation metastases. A properly planned prospective study is needed to 

answer the question, whether bile duct stenting in patients with resectable bile duct 

tumors, is a true risk factor for the development of implantation metastases. 
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Abstract 

Background: Preoperative ERCP with biliary drainage is associated with a greater risk of 

implantation metastases after resection of proximal bile duct tumors. In a previous study 

among patients who had undergone biliary drainage before resection, 8 patients (20%) 

developed implantation metastases, within one year after resection. The aim of this 

analysis was to evaluate the results of preoperative irradiation with regard to a possible 

reduction of implantation metastases. 

Methods : Twenty-one patients with a proximal bile duct tumor who had undergone 

resection following preoperative irradiation were retrospectively analyzed. Preoperative 

radiation therapy consisted of three fractions of 3.5 Gy external beam irradiation of the 

hilar area. 

Results: Preoperative biliary drainage was performed in 19 patients (90%). All patients 

received preoperative radiotherapy. No complications were noted during preoperative 

radiotherapy. None of the patients developed implantation metastases within a follow-

up time of 2 to 79 months. 

Conclusion: The results of this study suggest that preoperative radiotherapy in patients 

with a resectable proximal bile duct tumor who have undergone preoperative drainage, 

decreases the risk of implantation metastases. To be certain about the role of preoperative 

radiotherapy, a randomized study is required. Until then, we advocate standard low dose 

radiotherapy preceding resection, in all patients with lesions suspicious of a proximal bile 

duct tumor who have undergone biliary drainage. 
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Introduction 

Bile duct carcinoma is an uncommon malignancy associated with a poor prognosis. Most 

series report an overall 5- year survival after resection between 5 and 30%.'7 Of all 

extrahepatic bile duct carcinomas 28% occur at the hepatic duct confluence.8 

There are surgical limitations in performing a radical resection because of the 

location of the tumor, which is usually in strong relation with the portal vein and the 

hepatic artery. Also the proximal extension of the tumor with possible bilateral invasion 

of the secondary branches of the hepatic ducts and liver parenchyma, makes curative 

surgery only possible in 15 to 55% of all these tumors.59"14 Therefore assessment of the 

tumor and its extension into the intra- and extrahepatic bile ducts is crucial in forming 

a treatment strategy in particular for patients who are candidates for resection. 

More than 90% of the patients with hilar bile duct carcinoma will present with 

obstructive jaundice due to the tumor. Endoscopic retrograde cholangiopancreatography 

(ERCP) is the most common diagnostic procedure for these patients. To relief the 

obstruction, the biliary tract can be drained by passing one or more stents across the 

obstruction, during this procedure. 

However, stent placement has several disadvantages. During placement of an endo

prosthesis, microorganisms are introduced into the bile ducts frequently leading to 

cholangitis when the biliary system is not completely drained. Furthermore, in case of 

cholangiocarcinoma, the bile potentially contains tumor cells exfoliated from the 

primary tumor. Endoscopic drainage may increase the risk of contaminating the bile 

with tumor cells by detaching more cells when the stent is forced through the 

obstruction.15'7 Spill of contaminated bile into the abdominal cavity will occur during 

resection of the tumor and in particular during the construction of the hepato-

jejunostomies. In a previous study from our department, implantation metastases were 

found in 8 out of 41 patients (20%) who had undergone resection for a proximal bile duct 

tumor after endoscopic biliary drainage.18 These implantation metastases were apparent 

in drain tract scar or laparotomy scar. 
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Buskirk et al. suggested low-dose preoperative irradiation before surgery of extra hepatic 

bile duct carcinoma, to diminish the implant ability of spilled tumor cells during the 

operative procedure.19 No other reports about the use of preoperative radiotherapy for 

bile duct tumors have been published. Starting in 1990, preoperative radiotherapy was 

introduced in our institution in patients with resectable hilar bile duct carcinoma who 

had undergone preoperative stent placement during ERCP, in an attempt to prevent the 

occurrence of implantation metastases. The aim of this study was to evaluate the results 

of preoperative irradiation with respect to reduction of implantation metastases after 

resection of hilar bile duct carcinoma. 
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Material and methods 

Patients 

Twenty-three patients with proximal bile duct carcinoma who had undergone resection 

following preoperative irradiation between 1990 and 1996, were retrospectively analyzed. 

Because in a previous study, all implantation metastasis were found to occur within one 

year after surgery, only patients operated before 1997 were included. Two patients died 

early in the postoperative period due to either massive gastro-intestinal bleeding or 

persistent liver failure with cholestasis (hospital mortality: 9%). They were excluded from 

this analysis. The remaining group of patients consisted of 12 men and 9 women with a 

mean age of 59 years (median age: 60 years, range 37-73 years). 

Pre-operative work-up 

In all patients, preoperative imaging consisted of ultrasonography combined with Doppler 

and ERCP. Since January 1993 diagnostic laparoscopy with laparoscopic ultrasonography 

is performed, to more accurately determine resectability of the tumor and to differentiate 

a hilar bile duct tumor from an infiltrating gallbladder carcinoma.'0 Bile duct tumors 

were classified according to the modified Bismuth-Corlette classification.21 

Although all patients underwent ERCP, preoperative stent placement in one or two 

bile ducts was achieved in only 18 patients (86%). In one patient the bile duct was drained 

by PTC (percutaneous transhepatic cholangiography) because it was not possible to pass 

the stricture at ERCP. In the remaining two patients, biliary drainage failed during ERCP 

for reasons that could not be retrieved. 

Preoperative radiation therapy 

Preoperative radiation therapy consisted of external beam irradiation of the hilar area, 

which was identified using the ERCP images and the radiographic position of the stent(s). 

Irradiation fields were generally 10 x 10 cm. and two opposite fields (anterior-posterior 

and posterior-anterior) were used. Irradiation was given with megavoltage energy. Three 
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fractions of 3.5 Gy in three consecutive days were given (total dose: 10.5 Gy). The radiation 

dose was specified at midplane. In all patients surgery took place within one week after 

the last fraction. 

Surqical procedures 

Surgical procedures consisted of local resection of the hilar region, including part of 

segment IV and/or the caudate lobe for Bismuth type I and type II tumors, and in some type 

III tumors if a macroscopically non-radical resection was carried out as a palliative, biliary 

drainage procedure. For the remaining type III tumors a local resection was combined with 

hemi-hepatectomy. All right sided hemi-hepatectomies were extended including resection 

of segment IV, and in most cases, also with resection of the caudate lobe. 

Pathology 

The diagnosis of cholangiocarcinoma was confirmed histologically in all resected 

specimens. The resection margins are defined as the surgical resection planes of the 

distal and proximal bile ducts or the liver. The dissection margins constitute the surgical 

cleavage planes with adjacent hilar structures, such as the portal vein.22 In 6 patients 

(29%), a bile sample was taken during the operation for assessment of tumor cells. 

Postoperative radiotherapy 

Standard postoperative radiotherapy was given in addition to preoperative irradiation. 

Postoperative radiotherapy consisted of a basis dose of 35 Gy directed to an area 

encompassing the liver hilus and the site of the hepatico-jejunostomies. The target area 

was defined by referring to the report of the operative procedure, the postoperative 

computed tomography (CT) scan in treatment position and the original ERCP. We did not 

aim to include all the lymphatic nodes in the vicinity of the hepatic hilus within the 

radiation fields. Initial field sizes were not larger than 8 x 8 cm. A more-field technique 

was used to avoid excessive radiation doses to the liver, kidneys and stomach. A boost of 

10 Gy was given to a small area around the anastomosis either by using brachytherapy or 
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external beam irradiation. For brachytherapy endoscopical access to the biliary 

anastomoses was obtained via the end of the Roux-Y loop, brought out for this purpose as 

terminal jejunostomy during the resection.23 Mean total dose to the hilum in all patients 

was 45 Gy, excluding the 10.5 Gy already administered preoperatively. None of the 

patients were treated with adjuvant chemotherapy. 

Follow-up 

During the first postoperative year, all patients were checked once every 3 months. 

After one year this frequency was reduced to twice a year. At the end of this study 

six patients (29%) were still alive and had visited the outpatient clinic between 

October and December 1997. 
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Results 

In 8 patients (38%), preoperative radiotherapy was given on an out-patient basis. In all 

other patients, the complete preoperative irradiation schedule was given after admission. 

The longest time interval between the last radiation fraction and the surgical procedure 

was 7 days. One patient had the last irradiation at the day of operation. The mean duration 

between the last fraction and the operation was 2.9 (±2.0) days. No complications were 

noted during preoperative radiotherapy and the days preceding surgery. The mean time 

interval from admission to surgery was 7.9 (±1.7) days, which was 1.2 days longer than the 

mean interval in the period before preoperative irradiation was instituted. 

Local resections were carried out in 16 patients (76%). Three patients (14%) underwent 

local resection combined with a left hemi-hepatectomy and two patients (10%), combined 

with an extended right hemi-hepatectomy (table 1). In all patients one or more cholangio

jejunostomies were constructed to restore biliary continuity. In no patients adverse 

effects of preoperative irradiation were experienced during surgery. 

In 2 of 6 patients (33%), bile samples obtained during the operation revealed tumor 

cells. One sample showed atypical cells and in the remaining 3 samples (50%), no viable 

tumor cells were found. 

Resection and dissection margins were microscopically tumor free in 5 patients (24%), 

(R0 resections). Two patients had a type Ilia tumor, one of them underwent a local 

resection including a central part of the liver parenchyma, and the other a local resection 

in combination with an extended right hemi-hepatectomy. The other three patients had 

undergone a local resection for type I or II tumors. In all remaining patients, the surgical 

margins showed residual tumor on microscopical examination (table 1). 

As mentioned above, all patients were treated with preoperative radiotherapy. Two 

patients died within 2 months after discharge from the hospital and did not receive 

postoperative radiotherapy. In the remaining 19 patients (90%) postoperative external 

irradiation was given. An extra boost by using brachytherapy was given in 14 patients, 

and in 5 patients the complete dose was given by external beam irradiation alone. 
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TABLE 1. PATIENTS, TREATMENT AND FOLLOW-UP 

Gender 

Male 

Male 

Male 

Female 

Male 

Male 

Female 

Female 

Female 

Male 

Male 

Female 

Male 

Male 

Female 

Male 

Male 

Female 

Male 

Female 

Female 

Age 
(Years 

69 

45 

69 

70 

48 

60 

65 

68 

59 

43 

60 

61 

71 

46 

63 

48 

71 

73 

59 

55 

37 

Type 

II 

I 

I 

11 

Ilia 

Ilia 

II 

II 

II 

Illb 

Ilia 

Ilia 

II 

11 

Ilia 

Ilia 

II 

Ilia 

Illb 

Illb 

Ilia 

Preoper. 

Drainage 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Resection' 

FIR 

HR 

HR 

HR 

HR 

HR 

HR 

HR 

HR 

HR/HHL 

MR 

HR 

HR 

IIR 

HR 

HR 

HR 

HR/HHRe 

HR/HHL 

HR/HHL 

HR/HHRe 

Curative 

No 

No 

Yes 

No 

No 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Postoper. 

Irradiat.2 

Brach/Ext 

Brach/Ext 

Brach/Ext 

Brach/Ext 

External 

Brach/Ext 

No 

External 

Brach/Ext 

External 

Brach/Ext 

Brach/Ext 

Brach/Ext 

Brach/Ext 

Brach/Ext 

Brach/Ext 

Brach/Ext 

No 

External 

Brach/Ext 

External 

Local 

Recurr 

No 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Distant 

Metastas 

Liver 

Lymphnode 

No 

Pleural 

Skeletal 

No 

Mesenteric 

No 

Liver 

No 

No 

Liver 

No 

Liver 

No 

No 

No 

No 

No 

No 

No 

Alive' 

No 

No 

No' 

No 

No 

N o " 

No 

Yes 

No 

N o -

No 

No 

N o " 

No 

N o -

Yes 

Yes 

N o -

Yes 

Yes 

Yes 

Survival 

Months 

13 

39 

18 

19 

19 

8 

2 

79 

20 

15 

27 

15 

4 0 

18 

19 

51 

41 

3 

30 

26 

18 

1 Resection: HR=Hilus (Local) resection; HHRe=Extended Right Hemi-hepatectomy; HHL=Left Hemi-hepatectomy 

•' Postoperative irradiation: Brach.=Brachytherapy; Ext=External irradiation 

'Alive at the end date of this analysis: 

' : Died due to irresectable esophagus carcinoma 

" : Died without proven local recurrences or metastases (US and/or CT was done at least twice a year) 
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Morbidity and mortal i ty 

Hospital morbidity in this series of patients was 57% (n=12). The most frequently recorded 

late complications (after discharge from the hospital) were cholangitis (n=10, 48%), 

jaundice (n=7, 33%), abdominal pain (n=6, 29%), ileus (n=4, 19%), ascites (n=4, 19%) and 

upper gastrointestinal ulcers and/or bleeding (n=4, 19%). Only 3 patients (14%) did not 

have any late complications. 

Two patients died within 3 months after discharge from the hospital. One patient 

with histologically proven mesenteric metastases, who had undergone local resection 

and had no postoperative complications, died within 2 months at home of recurrent 

disease. The other patient died 3 months after the resection in another hospital. She had 

undergone a radical, extended hemi-hepatectomy with as late complications, liver 

abscesses and gastro-intestinal bleeding. 

Follow-up, local recurrence and/or metastases 

In contrast to the previous period in which preoperative radiotherapy was not given, 

implantation metastases were now not seen in one patient (table 2). In 9 patients (43%), 

distant metastases and local recurrences were recorded during follow-up (table 2). All 

metastases and local recurrences were confirmed by US and/ or CT. In the 2 patients 

with pleural metastases or supraclavicular lymphnode metastases, malignancy was 

proven by biopsy and histological examination. One of the patients with liver meta

stases was also treated for a prostate carcinoma in the past. Because no liver biopsies 

were taken, the primary tumor causing these metastases was not identified. None of 

the radically resected patients developed distant metastases or a local recurrence 

during follow-up. 

Six patients died without evidence of a local recurrence or distant metastases on US 

and/ or CT. As mentioned above, one of them died within 3 months after discharge from 

the hospital due to late postoperative complications. Another patient died due to an 

irresectable esophagus carcinoma, diagnosed one year after the local bile duct resection. 

The remaining 4 patients were conservatively treated for recurrent episodes of cholangitis 
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or other late complications and eventually died at home. At the end of 1997, 6 patients 

(29%) were alive. None had evidence of local recurrence or distant metastases. 

Median survival of all patients with a resected proximal bile duct tumor and pre- and 

postoperative radiotherapy was 19 months (range: 2-79 months). The actuarial survival 

rate was calculated for all patients (fig. 1, Kaplan-Meier curve). A second, disease specific 

actuarial survival rate was calculated for patients with proven local recurrences or 

distant metastases (n=9, all dead, median survival: 19 months) and for the remaining 

group (n=12, 6 alive, median survival: 40 months) (fig. 2, Kaplan-Meier curve). 

TABLE 2 . INCIDENCE OF IMPLANTATION METASTASES, IN PATIENTS WHO HAVE UNDERGONE A RESECTION OF 

A PROXIMAL BILE DUCT TUMOR 

Sex 

Age (median) 

Preoperative drainage 

Local resection 

-with hemihepatec tomy 

Radical resections 

Preoperative Rth. 

Postoperative Rth. 

Implantat ion metastases 

Group I (n=41) 

27m/14f 

58 (21-74) 

100% (n=41) 

78% (n=32) 

22% (n=9) 

2% (n=l) 

None 

63% (n=26) 

20% (n=8) 

Group II (n=ll) 

5 m / 6 f 

52(18-70) 

None 

73% (n=8) 

27% (n=3) 

18% (n=2) 

None 

73% (n=8) 

None 

Group III (n=21) 

12m/ 9f 

60 (37-73) 

90% (n=19) 

76% (n=16) 

24% (n=5) 

24% (n=5) 

100% (n=21) 

90% (n=19) 

None 

Group 1: patients after biliary drainage, without preoperative radiotherapy 

Group II: patients without preoperative drainage and without preoperative radiotherapy 

(Group I and II are analyzed in an earlier study") 

Group III: patients after both preoperative biliary drainage and preoperative radiation therapy 

(Group III is analyzed in this study) 
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FIGURE 1. (KAPLAN MEIER CURVE) ACTUARIAL SURVIVAL RATE OF ALL 21 PATIENTS WHO UNDERWENT 

RESECTION FOR A PROXIMAL BILE DUCT TUMOR AFTER PREOPERATIVE RADIOTHERAPY 

80 
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\ 

Survival, months 

FIGURE 2. (KAPLAN MEIER CURVE) DISEASE SPECIFIC ACTUARIAL SURVIVAL RATE OF 9 PATIENTS WHO 

DIED OF RADIOLOGICALLY AND/OR PATHOLOGICALLY PROVEN LOCAL RECURRENCES AND/OR 

DISTANT METASTASES ( ), AND THE REMAINING 12 PATIENTS WITHOUT RECURRENT 

DISEASE OR METASTASES ( ) 
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Discussion 

Tumor cells from bile duct tumors can exfoliate and contaminate the bile, as has been 

shown previously in bile samples taken during surgery.1516 During resection of bile duct 

tumors, these malignant cells spill with the bile into the operative field at the time of 

transection and construction of the biliary-digestive anastomoses. Also some bile leakage 

from the anastomoses may occur postoperatively. Both events can lead to contamination 

of the peritoneal cavity, the operative wound and even drain tracts with tumor cells.'6 

Some studies in the literature have shown that bile contaminated with tumor cells can 

cause drain tract metastases after PTC with biliary drainage (PTBD).15 We previously 

reported in patients with proximal bile duct tumors, who were drained preoperatively by 

ERCP or PTC, 8 patients (20%) who developed implantation metastases in the drain tract 

scar or laparotomy scar, within one year after resection (table 2). Patients without 

preoperative drainage did not show any implantation metastases. In bile samples of both 

groups, malignant or atypical cells were demonstrated in similar percentages. This 

previous study strongly suggested a correlation between an ERCP procedure with biliary 

drainage preoperatively and the development of implantation metastases postoperatively. 

The concept of preoperative radiotherapy was devised to alter the implant ability of 

free-floating malignant cells in the bile.19 In the present study no implantation meta

stases were found after preoperative irradiation therapy and resection of hilar bile duct 

tumors. Although patient characteristics in this series and in the above-mentioned study 

without preoperative radiotherapy are not completely comparable in terms of tumor 

classification, radical resection and postoperative radiotherapy, the outcome seems to be 

in favor of preoperative radiotherapy. Preoperative radiotherapy already proved to be 

effective in preventing scar implants after surgical treatment of bladder cancer by 

decreasing viability of cells shedded by the tumor.24 

In a recently published analysis from our institution, regarding usefulness of cytology 

of peritoneal lavage performed during staging laparoscopy for gastrointestinal 

malignancies, 11/72 (15%) patients with a hilar cholangiocarcinoma had tumor cells in 
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their lavage fluid.25 However, because of also found metastases during laparoscopy in 

almost all cases, eventually none of these patients were included in current analysis. This 

is an important fact, because when malignant cells had been present in the peritoneum, 

local radiation should have had no effect on the frequency of implantation metastases. 

Some authors have claimed that preoperative drainage is effective in preventing 

postoperative complications after major resections for proximal bile duct tumors and 

provided a better outcome, especially in jaundiced patients.26'7 In our previous study, we 

concluded that the advantage of biliary drainage has to be weighed against the greater 

risk of implantation metastases. Because preoperative radiotherapy now has proven to be 

effective in prevention of implantation metastases, ERCP with biliary drainage should 

not necessarily be avoided in patients with a proximal bile duct tumor. Because the 

majority of patients with an obstruction at the proximal bile duct are treated with an 

endoprosthesis during ERCP, preoperative radiotherapy is now adapted as standard 

therapy in our department in every patient with a resectable proximal cholangio-

carcinoma. However, because the definitive histological diagnosis is established only 

after resection, we can not prevent that also patients with benign strictures, resected for 

presumed hilar bile duct carcinoma, are irradiated before resection.28 

In this analysis, preoperative radiotherapy did not seem to improve survival time. 

When we compare the survival time in patients analyzed in this series with results of 

other studies, it also ranged between 19 and 25 months.52931 

Adverse effects of preoperative radiotherapy were not seen both during operation and 

in the postoperative period. We recently assessed hospital morbidity and mortality 

among 112 patients with a hilar cholangiocarcinoma after resection. There was no 

significant difference in hospital morbidity or mortality between the groups with 

preoperative radiotherapy (n=33, morbidity: 66% and mortality: 12%), or without 

preoperative radiotherapy (n=79, morbidity: 65% and mortality: 20%). 

Although in our previous study, postoperative radiation therapy was administered in 

nearly all cases, still 8 of 41 patients developed an implantation metastasis, (table 2) Thus, 

postoperative irradiation does not seem to have any influence on the development of 

144 PREVENTION OF IMPLANTATION METASTASES AFTER RESECTION OF PROXIMAL BILE DUCT TUMORS CHAPTER 7 



implantation metastases. We have to consider in this respect, that a healing wound is a 

favorable environment for malignant cells particularly during the first few days.3233 

Patients in our protocol usually undergo postoperative radiotherapy several weeks after 

surgery It is therefore unlikely that postoperative radiotherapy has any impact on the 

viability of peri-operatively spilled tumor cells. 

In conclusion, the results of this study suggest that preoperative radiotherapy in 

patients with a resectable proximal bile duct carcinoma decreases the risk of implan

tation metastases. Adverse effects of this treatment modality were not encountered. To 

be certain about the role of preoperative radiotherapy however, a randomized study is 

needed. Until then, in our institution, all patients with lesions suspicious of a proximal 

bile duct tumor, who have undergone biliary drainage, are treated with radiotherapy 

before resection. 
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Abstract 

Objective: The addition of radiation therapy after resection of hilar cholangiocarcinoma 

is controversial. The aim of this study was to assess the value of radiotherapy, and 

especially intraluminal brachytherapy, after resection of hilar cholangiocarcinoma by 

analyzing long-term complications and survival. 

Pat ients and Methods: Between 1983 and 1998, 112 patients underwent resection of 

a hilar cholangiocarcinoma. Of the 91 patients who survived the postoperative period, 

20 patients had no additional radiotherapy, 30 patients had only external radiotherapy 

(46 ± 11 Gy) and 41 patients had a combination of external (42 ± 5 Gy) and intraluminal 

brachytherapy (10 ± 2 Gy) via a jejunostomy at the distal end of the Roux-en-Y loop used 

for the biliary-enteric anastomoses. 

Results: Overall, 88% of the patients had late complications, with a significantly higher 

rate in patients receiving external beam irradiation and brachytherapy. Second to ab

dominal pain (56%), cholangitis (49%) was the most frequent complication and occurred 

significantly more often in patients who had had brachytherapy. Retrograde bile leakage 

after closure of the temporary jejunostomy was a troublesome complication in 24% of 

patients. Overall median survival after treatment with adjuvant radiotherapy was higher 

than after resection without additional radiation (24 months vs. 8 months, respectively). 

There was, however, no significant benefit of the use of intraluminal brachytherapy. 

Conclus ions : Additional radiotherapy after resection of hilar cholangiocarcinoma 

significantly improved survival. Combination of external beam irradiation with 

brachytherapy did not lengthen survival of irradiated patients. Long-term complications 

associated with adjuvant radiotherapy were substantial and were increased in patients 

who had brachytherapy. Additional radiotherapy after resection of hilar cholangio

carcinoma is therefore continued by giving external beam irradiation only. 
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Introduction 

Carcinoma of the extrahepatic bile ducts is uncommon. The incidence in autopsy series 

varies between 0.14 and 0.4 %.12 The majority of cholangiocarcinomas are located at the 

hepatic duct confluence. These hilar cholangiocarcinomas which are relatively small and 

slow growing, are notoriously difficult to treat. Because of the low incidence and 

complexity of the tumor, prospective studies on different treatment modalities are hard 

to conduct and have rarely been accomplished. 

Surgical resection offers the only chance for cure.1'0 The role of additional radiation 

therapy after resection in patients with hilar cholangiocarcinoma is controversial. In a 

previous series from this institution, resection with postoperative radiotherapy showed a 

significantly improved survival as compared to resection only." Other retrospective 

studies have also suggested that radiation therapy augments survival in patients with 

proximal bile duct tumors, especially in the palliative setting.5'213 In a more recent, 

prospective study however, Pitt et al. suggested that postoperative radiation for perihilar 

cholangiocarcinoma has no effect on either length of survival or quality of life.14 

Application of radiotherapy for bile duct carcinoma may even result in substantial 

morbidity.1317 Less, however, has been reported about complications of adjuvant radiation 

after resection for hilar cholangiocarcinoma, especially in respect with intraluminal 

brachytherapy. 

The aim of this study was to asses the results and complications of additional 

radiotherapy after resection of hilar cholangiocarcinoma, paying special attention to the 

difference of using external radiation in combination with intraluminal brachytherapy, 

or external radiation only. 
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Patients and Methods 

Patients and tumor classification 

Between 1983 and 1998, 112 patients with hilar cholangiocarcinoma underwent 

resection. Ninety-one patients survived the postoperative period and are included in this 

study. Twenty patients had no adjuvant radiotherapy. In the remaining patients, 

radiotherapy had been given either externally (n=30) or as a combination of external and 

intraluminal brachytherapy (n=41), the latter via the Roux-en-Y loop used for the biliary-

enteric anastomoses. Patient and treatment characteristics are shown in table 1. Patients 

were subdivided in three groups: no irradiation, external radiation in combination with 

intraluminal brachytherapy, and external radiation only. For grading of tumors, the 

classification proposed by Bismuth and Corlette was used.18 There were no significant 

differences between the three different groups in respect with gender, age or tumor type. 

Preoperative bil iary drainage and radiotherapy 

To relieve jaundice and to prevent cholangitis after contaminating the obstructed biliary 

system at diagnostic cholangiography, 82% of the patients underwent preoperative 

biliary drainage by means of ERCP or PTC (n=4).19,20-Z3 As of 1990, preoperative low-dose 

radiation was introduced in our institution for patients with resectable hilar bile duct 

carcinoma who had preoperative biliary stent placement, with the aim of preventing 

implantation metastases after resection.'921 •'- Thirty percent of the patients received 

preoperative low-dose irradiation, consisting of three fractions of 3.5 Gy, given in three 

consecutive days prior to surgery (total dose: 10.5 Gy). In all patients surgery took place 

within one week after the last fraction was given. Regarding both preoperative drainage 

and preoperative radiotherapy, there were also no significant differences between the 

three groups (table 1). 
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TABLE 1. PATIENT AND TREATMENT CHARACTERISTICS OF PATIENTS WHO UNDERWENT RESECTION 

OF A HILAR CHOLANGIOCARCINOMA, SUBDIVIDED ACCORDING TO THE USE AND TYPE OF 

POSTOPERATIVE RADIOTHERAPY 

No irradiation External beam irradiation External beam irradiation Total 

(n=20) wi th brachytherapy(n=41) only (n=30) (n=91) 

54 (59%) 

37 (41%) 

56.8H.3 

13 (14%) 

32 (35%) 

40 (44%) 

4 (5%) 

2 (2%) 

23 (25%) 

46 (51%) 

16 (18%) 

6 (7%) 

Gender 

-male 

-female 

Mean age (±SEM) 

Type 

I 

II 

III (A/B) 

IV 

Not retrievable 

Number of 

anastomoses 

1 

2 

3 

Not retrievable 

Preoperative 

drainage 

Preoperative 
radia t ion 

Resection 

Local 
+ Hemi-hepatectomy 

Tumor marg in 

negative resection 

11 (55%) 

9 (45%) 

57.6 ±2.4 

3 (15%) 

5 (25%) 

11 (4/7) (55%) 

1 (5%) 

3 (15%) 

10(50%) 

5 (25%) 

2 (10%) 

17 (85%) 

3 (15%) 

14 (70%) 

6 (30%) 

2 (10%) 

24 (59%) 

17 (41%) 

58.6 ±1.9 

4 (10%) 

18 (44%) 

17 (9/8) (41%) 

2 (5%) 

8 (20%) 

22 (54%) 

8 (20%) 

3 (7%) 

31 (76%) 

13 (32%) 

33 (80%) 

8 (20%) 

5 (12%) 

19 (63%) 

11 (37%) 

53.5 ±2.4 

6 (20%) 

9 (30%) 

12 (6/6) (40% 

1 (3%) 

2 (7%) 

12 (40%) 

14 (47%) 

3 (10%) 

1 (3%) 

27 (90%) 

11 (37%) 

21 (70%) 

9 (30%) 

6 (20%) 

75 (82%) 

27 (30%) 

68 (75%) 

23 (25%) 

13 (14%) 
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Surgical procedures and histopathological examination 

The surgical procedures and complications have been reported previously.2' Briefly, local 

resection of the confluence area was performed in type I tumors. In type II tumors, local 

resection was often combined with partial resection of segment IV (quadrate lobe) and/or 

segment I (caudate lobe).-"1 In type III tumors local resection was combined with a hemi-

hepatectomy to achieve a 'radical' resection, or local resection was performed palliatively 

to achieve at least adequate biliary drainage. Type IV tumors were usually considered 

unresectable requiring palliative endoscopical or percutaneous drainage.-" The number 

of hepatico-jejunostomies was not significantly different between the three groups. 

Overall, in the majority of biliary reconstructions, two anastomoses were created. In the 

assessment of microscopical radicality of the resection, both resection and dissection 

planes of the specimen were analyzed.2'1 Tumor margin negative resections were achieved 

in only 13 patients (14%). There were no significant differences between the three groups 

in regard with type of resection or the percentage of tumor margin negative resections 

(table 1). 

Postoperative radiotherapy 

From 1983 till 1986, only 6 of 17 patients (35%) received postoperative (external beam) 

radiotherapy. Since 1986, all patients routinely received radiation therapy. In this group 

of 74 patients, only 9 patients (12%) had no radiation therapy after resection. Reasons for 

not receiving postoperative irradiation in this period, were poor general condition or 

refusal of the patient. 

External beam irradiation was given after resection, starting after the patient had 

fully recovered from surgery. Median time interval between surgery and radiotherapy 

was 62 ± 46 (SD) days. The center of the target volume was directed to the site of the 

biliary-enteric anastomoses. Usually 3 or 4 radiation fields were used around this area, 

guided by clips left during surgery as well as by the postoperative CT-scan in treatment 

position. CT-scan based computer planning dosimetry was performed in all patients 

avoiding high doses to the liver, small bowel and kidneys as much as possible. 
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As of July 1986, until January 1994, the protocol of postoperative radiation was 

modified and comprised a combination of external irradiation and brachytherapy. For 

brachytherapy, iridium-192 wires were used to load catheters, subsequently placed across 

the hepaticojejunal anastomoses.27 Endoscopical access to the biliary anastomoses was 

obtained via the distal end of the Roux-en-Y loop that was brought out for this purpose as 

a terminal jejunostomy at the time of resection (figure 1). 

FIGURE 1. FOR INTRALUMINAL BRACHYTHERAPY, THE DISTAL END OF THE ROUX-EN-Y LOOP WAS BROUGHT 

OUT AS TERMINAL JEJUNOSTOMY AT THE TIME OF RESECTION, GIVING ENDOSCOPICAL ACCESS 

TO THE BILIARY ANASTOMOSES 
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The position of the catheters was checked in the simulator in which also orthogonal x-

rays were used for dosimetry. The radiation dose was specified at 1 cm from the sources 

if only linear geometry of the sources could be achieved. If the anastomoses were more 

distant from another and the radioactive sources considerably diverged, a volume around 

the sources was defined of which the external edge was 1 cm away from the more lateral 

sources. Usually, three iridium wires were used applying a mean dose of 10.4 ±1.7 (SD) Gy. 

In all, 44 patients underwent resection with preparation of a Roux-en-Y loop for intra

luminal brachytherapy. However, in 5 patients (11%) brachytherapy could not be applied 

because endoscopic cannulation of the biliary tree failed due to stenosis or malposition 

of the jejunal loop. In patients who received the combination of external irradiation and 

brachytherapy, the mean administered dose of external radiation was 42.3 ± 4.9 (SD) Gy. 

This dose was given in three fractions per day of each 1.1 Gy, with 4 hours interval 

between fractions, and was continued 5 days per week until 18 days overall. In time, 

adjuvant treatment with additional brachytherapy was abandoned because of the 

incidence of complications. In the following period, patients received external beam 

irradiation only. In patients who were treated exclusively with external beam radiation, 

a mean dose of 46.0 ± 11.3 (SD) Gy was used, in a similar three fractions per day schedule. 

Statistical analysis 

The chi-square test (the Pearson and the two tails Fisher's exact test) and One-Way ANOVA 

table were used in SPSS™ 8.0, to assess the significance of differences between groups. 

Numeric data are expressed as the mean ± standard error of the mean (SEM). Only 

p-values <0.05 were accepted as significant. Univariate analysis of possible prognostic 

factors was performed using Kaplan-Meier survival curves and the log-rank significance 

test for comparison of survival between groups. 
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Results 

Complications 

Immediate symptoms which were directly attributable to irradiation, were recorded in 

the radiotherapy department. Data could be retrieved in 38/41 patients (93%) who 

received postoperative brachytherapy and in 14/30 patients (47%) who were treated with 

external beam irradiation only. Most symptoms recorded were nausea, abdominal pain, 

fever and diarrhea (table 2). No statistically significant differences were found between 

patients receiving the combination of external beam irradiation and brachytherapy, and 

patients treated with external beam irradiation only. 

TABLE 2 . IMMEDIATE COMPLICATIONS DIRECTLY ATTRIBUTABLE TO RADIOTHERAPY AFTER RESECTION 

OF HILAR CHOLANGIOCARCINOMA 

Nausea 

Abdominal pain 

Fever 

Diarrhea 

Mild complaints of discomfort 

No complications 

Mean weight before therapy (kg) 

Mean weight after therapy (kg) 

External beam irradiation 

with brachytherapy (n=38) 

12 (32%) 

11 (29%) 

9 (24%) 

5 (13%) 

17 (45%) 

14 (37%) 

66±10 

65±10 

External beam irradiation 

only (n=14) 

2 (14%) 

4 (29%) 

1 (7%) 

1 (7%) 

5 (36%) 

9 (64%) 

70±11 

70±10 

P 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

Data referring to late complications and tumor recurrence during follow-up were 

retrieved by studying all available patients, documentation. These data could be retrieved 

In all 41 patients treated with the combination of external beam irradiation and 
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brachytherapy. In patients treated with external beam irradiation only, these data were 

available of 28/30 (93%) patients, whereas in patients who had no additional irradiation 

after resection, data were available of 15/20 (75%) patients. Mean follow-up time after 

operation was 28.8 ± 3.0 (SEM) months (table 3). 

Most complications recorded were jaundice, cholangitis, abdominal pain, ileus, 

ascites/ portal venous block or upper gastro-intestinal bleeding (table 3). In the 48 

patients with signs of intermittent, insufficient biliary drainage (jaundice, n=7; 

cholangitis, n=41) due to tumor recurrence or stenosis of the hepatico-jejunostomy, 32 

patients had maintenance antibiotic treatment. Percutaneous transhepatic external/ 

internal biliary drainage was needed in 16 patients, with successful balloon dilatation of 

the stricture in 7 patients. There were no significant differences between the three 

groups regarding treatment of biliary obstruction. Stenosis of the Roux-en-Y limb 

resulting in bowel obstruction, required surgical intervention in 6 patients who had all 

been treated with adjuvant irradiation, and of whom 5 patients received the 

combination with brachytherapy. Surgical intervention consisted of a proximal entero-

enterostomy in all these cases. 

Fourteen patients (17%) presented with gastro-intestinal bleeding. In 4/9 (44%) patients 

treated with brachytherapy who presented with gastro-intestinal hemorrhage, the 

bleeding evidently originated from a radiation ulcer. These radiation ulcers were, how

ever, not found in patients treated with external beam irradiation only. Overall, upper 

gastro-intestinal bleeding did not significantly correlate with the use or type of 

radiotherapy. In one patient, bleeding required surgical intervention. Bleeding was 

caused by esophageal varices in 7/14 (50%) patients. Portal vein obstruction was caused by 

tumor recurrence in 12/24 (50%) patients and was treated in one patient by means of a 

meso-renal shunt. Overall, 88% of the patients had late complications with a significantly 

higher rate in patients receiving the combination of external beam irradiation and 

intraluminal brachytherapy. 
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TABLE 3. LATE COMPLICATIONS IN PATIENTS WHO UNDERWENT RESECTION OF A HILAR CHOLANGIO-

CARCINOMA, SUBDIVIDED ACCORDING TO THE USE AND TYPE OF POSTOPERATIVE RADIOTHERAPY 

No irradiation 
(n=15) 

External beam 
irradiation with 
brachytherapy (n=41) 

External beam 
irradiation only 
(n=28) 

Total 
(n=84) 

P 

Mean follow-up period1-

(±SEM) (months) 

Jaundice' 

Cholangitis 

Abdominal pain 

Ileus 

Ascites/ Portal vein 

obstruction 

Upper gastrointestinal 
bleeding 

17.1 ±5.1 

2 (13%) 

6 (40%) 

6 (40%) 

1 (7%) 

6 (40%) 

1 (7%) 

Stenosis of the Roux-Y limb 

requi r ing surgery 0 (0%) 

Number of pat ients 
w i t h o u t complications 1 (7%) 

33.9 ±4.3 

3 (7%) 

26 (63%) 

25 (61%) 

21 (51%) 

13 (32%) 

9 (22%) 

5 (12%) 

2 (5%) 

29.6 ±5.9 28.8 ±3.0 NS 

2 (7%) 7 (8%) NS 

9 (32%) 41 (49%) <0.03 

16 (57%) 47 (56%) NS 

8 (29%) 30 (36%) <0.01 

5 (18%) 

4 (14%) 

1 (4%) 

7 (25%) 

24 (29%) NS 

14 (17%) NS 

6 (7%) NS 

10 (12%) <0.04 

+ period between date of operation and date of death or 31-12-97 for patients still alive 

' without other sings or symptoms 

In the majority of patients receiving the combination of external irradiation and 

brachytherapy, the jejunostomy was closed after completion of internal radiation. Mean 

time interval between date of resection and closure of the jejunostomy was 104 ± 25 

(SEM) days. A relatively frequent complication after closure of the temporary loop was 

retrograde bile leakage from the closed stump, as observed in 10 (24%) patients. This 

specific complication was however not seen in the five patients in which endoscopic 

cannulation of the biliary tree failed, and in whom the temporary loop was closed 

without receiving brachytherapy. 
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Local tumor progression, distant metastases and survival 

When there was suspicion on local progression of the tumor during follow-up, tumor 

growth was assessed by means of ultrasound or CT. Only 8 patients underwent autopsy 

and in all these patients a local recurrence and/ or distant metastasis was confirmed. 

The percentages of patients with local tumor progression or local recurrence in case of 

tumor margin negative resections and the number of patients with distant metastases 

(isolated, liver and peritoneal metastases) were not significantly different within the 

three groups (table 4). Twenty patients had local tumor progression as well as distant 

metastases. 

TABLE 4. NUMBER OF PATIENTS WHO UNDERWENT RESECTION OF A HILAR CHOLANGIOCARCINOMA WITH 

LOCAL TUMOR PROGRESSION AND/ OR DISTANT METASTASES, SUBDIVIDED ACCORDING TO THE 

USE AND TYPE OF POSTOPERATIVE RADIOTHERAPY 

No irradiation External beam External beam Total p 
(n=15) irradiation with irradiation only (n=84) 

brachytherapy (n=41) (n=28) 

Local tumor progression 4(27%) 15(37%) 11(39%) 30(36%) NS 

Distant metastasisJ 10(67%) 21(51%) 13(46%) 44(52%) NS 

Not assessed 3(20%) 15(37%) 12(43%) 30(36%) NS 

'20 patients had both local recurrences and distant metastases 

A late re-operation was indicated in 11 patients (13%) to palliate bowel obstruction 

due to local tumor progression or distant metastases. A gastro-enterostomy was 

performed in 8 patients, an entero-enterostomy in 2 patients and an end-colostomy in 

one patient. 

Survival data were retrievable in all patients (table 5). Overall median survival was 

significantly higher in patients treated with adjuvant radiotherapy compared to those 

resected without additional radiotherapy (24 months versus 8 months, figure 2). The 
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combination of external radiation and brachytherapy did not result in longer survival 

than after external irradiation only (median survival: 21 months and 30 months, 

respectively, figure 3). 

TABLE 5. NUMBER OF PATIENTS STILL ALIVE, MEDIAN SURVIVAL AND 5-YEARS SURVIVAL AFTER 

RESECTION OF HILAR CHOLANGIOCARCINOMA, SUBDIVIDED ACCORDING TO THE USE AND 

TYPE OF ADJUVANT RADIATION THERAPY (N = 91) 

No irradiation 

(n=20) 

External beam 

irradiation with 
brachytherapy (n=41) 

External beam 
irradiation only 

(n=30) 

Total 

(n=91) 
P 

Alive 0 (0%) 6 (15%) 

Median survival (months) 8 (5-11)" 21 (13-29)* 

5-years survival" 2/18(11%) 6/36(17%) 

15 (50%) 21 (23%) p<0.01 

30 (6-54)" 21 (17-25)" p<0.01' 

4/17(24%) 12/71 (17%) NS 

" 95% confidence interval 
/Iog- rank test 

'patients operated more than 5 years ago 

Preoperative low-dose radiotherapy, applied to decrease the risk of implantation 

metastases after resection, did not show a significant correlation with survival (median 

survival: 19 and 22 months, with or without preoperative radiotherapy, respectively, 

p=1.0). As discussed in a previous study from our institution, implantation metastases 

were not anymore encountered after preoperative application of low-dose radiotherapy 

in this category of patients. '9 2' 

Of the 21 patients still alive at the conclusion of this study (table 5), 2 patients (10%) 

have evidence of progressive disease. None of the patients resected without adjuvant 

radiotherapy are still alive. The number of patients still alive was significantly higher in 

the group treated with external beam irradiation only. Overall, 2/12 (17%) patients who 

had died without evidence of progressive disease had any previous postoperative 
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complications. In the remaining 10 patients, death was an (in-)direct result of compli

cations during follow-up (sepsis; upper GI-tract hemorrhage; pulmonary embolism; liver 

insufficiency or cachexia). One patient died of a car accident and three patients died 

because of (metastases of) a second primary tumor (esophageal carcinoma; pancreatic 

head carcinoma and ovarian carcinoma, respectively). All other patients are assumed to 

have died of tumor progression. 
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FIGURE 2. ACTUARIAL OVERALL SURVIVAL (KAPLAN MEIER) IN PATIENTS RESECTED WITH OR WITHOUT 

POSTOPERATIVE RADIOTHERAPY 
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p<0.01 

FIGURE 3. ACTUARIAL SURVIVAL (KAPLAN MEIER) OF PATIENTS AFTER RESECTION AND ADDITIONAL 

RADIOTHERAPY CONSISTING OF THE COMBINATION OF EXTERNAL IRRADIATION AND INTRA

LUMINAL BRACHYTHERAPY, OR EXTERNAL BEAM IRRADIATION ONLY. 
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Discussion 

In the present study, median survival was significantly longer in patients who underwent 

resection with postoperative irradiation (24 months) as compared to patients who 

underwent resection without additional radiotherapy (8 months). The number of 

microscopic tumor margin free resections in this series was low (14%), a finding similarly 

reported by others.526 Many authors have claimed an effective role of adjuvant 

radiotherapy after non-radical resections.1- Possibly, the survival advantage of 

postoperative radiotherapy found in our study relates to the high proportion of tumor 

margin positive resections."2S2<' This would explain why the overall median survival rate 

of 19 months found in the present study, is comparable with recently reported results 

showing overall median survival rates between 14 and 29 months (table 6). In the majority 

of these series, resection margins were microscopically tumor free in (more than) half of 

all patients and no radiotherapy was given after (radical) resection. 

Adjuvant radiotherapy in combination with brachytherapy did not add to the length 

of survival in this study. Median survival was even shorter (9 months) which in part may 

be due to the higher number of radiation related complications after brachytherapy. In 

literature, only scant attention had been given to the complications of adjuvant 

radiotherapy after resection, especially in regard with intraluminal brachytherapy. Most 

studies, showing results of intraluminal iridium (19Tr) treatment following biliary 

drainage procedures, or intraoperative radiation therapy during palliative procedures for 

unresectable bile duct carcinoma, comprise small numbers of patients and deal with a 

heterogeneous population.'6,213(KM In the present study which included only patients who 

had undergone resection, we focused on the value of adjuvant, external beam 

irradiation, in part combined with intraluminal brachytherapy by way of a temporary, 

terminal jejunosto my. 
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TABLE 6. RESULTS FROM LITERATURE FOLLOWING RESECTION AND ADJUVANT RADIOTHERAPY FOR HILAR 

CHOLANGIOCARCINOMA 

Author Year Number 

of Patients* 

Curative Adjuvant 

resections Radiation 

Brachy-therapy Median survival 

(months)3 

Cameron et al'' '73-'i 53 11% 

(8 HH / 45 LR) 

Tashiro et al" '75-'90 34 74% 
(24 HH / 10 LR) (92% HH 

30% LR) 

Hul van der et aï" '80-'90 16 38% 

Sugiura et al" 

Ogura et al™ 

Pitt et alh 

Pare et aV '82-'94 18 78% 
(13 HH / 5 LR) 

Washburn et alm '85-'94 59 49% 

(26 HH / 10 LR / 

13 Other) 

Madariaga et aV '8l- '94 28 50% 
(28 HH) 

Nakeeb et al4" '73-'95 109 26% 

(15 HH / 94 LR) 

Su et aV' 

72% 

(50-60 Gy) 

26% 
(only 
non-radical) 

38% 
(40 Gy) (only 

non-radical) 

51% 

(20 Gy) (trans

hepatic UJIr) 

24% 
(intra-operative: 

30 Gy) 

25% 
(postoperative 

drain: 25 Gy) 

<18 
(Rth+ / Rth - : no 

signif.difference) 

<20 

(Rth+:17 
/ Rth -: 5) 

23 

(Rth+:20 / 
Rth -: 29) 

'73-'91 

'75-'91 

•88-'93 

83 
(83 HH) 

55 

(33 HH / 22 LR) 

31 

(28 HH / 3 LR) 

57% 

51% 

29% 

None 

None 

45% 

(46 Gy) 

None 

None 

26% 

(13 Gy) (trans
hepatic "2Ir) 

28 

<15 

20 
(Rth+ / Rth - : no 

signif.difference) 

None 

None 

92% / 

None 

None 

None 

5 3 % / 33% 

(mean 48Gy) ( transhepatic 
'-Ir) 

2 f, 

23 

24 

(Rth+ / Rth - : no 

signif.difference) 

19 

(Rth+ / Rth - : no 

signif.difference) 

'83-'95 49 

(28 HH / 21 LR) 

'83-'98 91 
(23 HH/ 68 LR) 

49% 

14% 

None 

78% 

(43 Gy) 

None 

45% 

(10 Gy) 
(Roux-YmIr) 

14 

21 

(Rth +:24 

Rth -: 8) 

#Same institution 'HH: lobectomy and/or hemi-hepatectomy; LR: local bile duct resection; 

Other, livertransplantation / Whipple procedure 

'Excluding operative deaths /Also chemotherapy (Nakeeb: n=9; Madariaga: n=6) 
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Overall, the variety and rate of late complications in the present series was higher when 

compared to most previously reported series.5151"35 Cholangitis was recorded significantly 

more frequent in patients treated with intraluminal brachytherapy and bowel obstruction 

was significantly less frequent in patients resected without adjuvant radiotherapy. 

Cholangitis can be attributed to stricture and obstruction of the biliary anastomotic sites 

or of the Roux-en-Y limb, due to displacement of the radiation source after endoscopic 

insertion. Bowel passage problems and even ileus may be the result of a radiation related 

type of enteropathy. Furthermore, the temporary jejunostomy remains a continuous entry 

site for micro-organisms during treatment, facilitating cholangitis. Several studies have 

shown that external beam irradiation can give rise to complications as duodenal ulcera 

and stenosis, resulting in obstructive problems.15'1731 However, Pitt et al. did not find any 

significant differences regarding duodenal obstruction and small intestinal problems 

between irradiated and non-irradiated patients.14 Upper gastro-intestinal hemorrhage in 

this series, due to esophageal varices, duodenal ulceration or severe gastritis, was found in 

22% of patients after brachytherapy. This was not significantly different among patients 

treated with external irradiation only or no radiotherapy, although in 44% of patients 

treated with brachytherapy, a radiation ulcer was seen. 

Upper GI-tract bleedings as negative side effects of brachytherapy, were also mentioned 

by Iwasaki et al. who reported arterial changes noted directly in the radiation field during 

surgical manipulation following massive intraoperative radiotherapy (20-27.5 Gy).15 The 

temporary, terminal jejunostomy used for brachytherapy was an important burden 

influencing the quality of life of patients. Even after closure of the jejunostomy, 

retrograde leakage of bile from the Roux-en-Y loop resulted in troublesome complaints, 

sometimes requiring re-admission for percutaneous drainage of the loop or repeated 

closure. Other techniques to allow access for brachytherapy seem to offer some benefit in 

decreasing morbidity but await further clinical assessment.15 

In all, late adverse effects of radiation treatment are still difficult to distinguish from 

symptoms of defective drainage or tumor recurrence.15 Although not all complications 

during follow-up are categorized along the same lines in literature, most signs and 
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symptoms are comparable in the different studies.5151735 Remarkable in the present study 

is the fact that the group of patients who received external beam irradiation only, had 

the highest percentage of patients lacking any long-term complication (table 3). 

Surprisingly, this percentage was even higher than in patients resected without adjuvant 

radiotherapy. However, as concluded in a previous study on postoperative complications 

after resection of a hilar cholangiocarcinoma in our department, hospital morbidity, 

especially after local resections, was considerably lower during the last 5-years, as 

compared with previous periods.24 As in this period, nearly all patients (92%) received 

postoperative irradiation and almost exclusively (78%) were treated without brachy-

therapy, selection of patients with less postoperative complications and therefore better 

physical condition, may have biased the overall results in this treatment group. 

In conclusion, additional radiotherapy after resection of hilar cholangiocarcinoma in 

this series resulted in significantly improved survival. Combination of external beam 

irradiation with brachytherapy by means of a temporary jejunostomy did not show any 

benefit on either the length or the quality of survival, but generated more complications 

and therefore, was abandoned. These results have led us to continue our therapeutic 

strategy of additional radiotherapy after resection of hilar cholangiocarcinoma, delivered 

exclusively by external beam irradiation. 
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Abstract 

This retrospective study in 79 surgically treated patients with a proximal bile duct 

carcinoma, revealed 12 patients [median age (range): 59.5 years (21-73)] who survived for 

more than 5 years. These 12 patients were analyzed in order to identify specific patient 

characteristics for long-term survival. Fifteen patients died due to postoperative compli

cations and were excluded from this survival analysis. 

In relation with preoperative Bismuth classification, there were 3/15 (20%) long-

term survivors with type I tumors and 9/26 (35%) long-term survivors with type II 

tumors. In the group of type III and IV tumors, there were no long-term survivors. 

Concerning type of resection, 9/51 (18%) patients had long-term survival after local 

resection and 3/13 (23%) patients after local resection combined with hemi-hepatec-

tomy. Complete tumor free surgical specimen margins were found in only 4/64 cases 

(6%), of which only one survived for more than 5 years. Negative proximal bile duct 

margins, absence of multifocality and diploid tumors showed a significant correlation 

with long-term survival. There was no significant correlation between long-term 

survival and postoperative radiotherapy 

Of the 12 long-term survivors, five died after 5 years, of which 2 had developed 

metastases and one a local recurrence. The other two died of a metastasis of an ovarian 

adenocarcinoma and of cachexia, respectively. The mean survival of the 64 patients 

analyzed in this study (in which hospital mortality was excluded) was 33.7 months, with 

a median survival of 18.8 months. 

In conclusion, preoperative Bismuth classification of the tumor, absence of multi

focality, diploid type tumors, and negative proximal bile duct margins at histopathological 

examination, were found to be the only significant prognostic factors for long-term 

survival. 
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Introduction 

It is now 31 years since Klatskin first reported on adenocarcinoma of the hepatic duct 

confluence' and still, there are many controversies regarding the management of this 

lesion. The range of therapeutic modalities varies from a curative approach by 

performing extensive liver resections -in some cases even total hepatectomy and liver 

transplantation2"- to a more palliative approach in which a surgical bypass, or even 

percutaneous or endoscopic stent insertion is undertaken only, with or without 

radiotherapy.46 Several studies have concluded that radical excision of the lesion offers 

the best treatment option with respect to long-term survival.7" However, curative 

resections are difficult to achieve due to the unfavorable location of the tumor, its 

tendency to grow into the perineural tissue, and its infiltration proximal into the biliary 

tree and the liver.121! Some authors argue that due to multifocal presentation of the 

tumor, the addition of a hepatic resection to hilar excision will not lead to more curative 

resections.'1 Others, on the other hand, doubt if a nonradical resection will result in 

adequate biliary drainage and long-term palliation.7" In view of these controversies, we 

assessed the outcome of a series of patients that had undergone resection of a Klatskin 

tumor, in an attempt to determine prognostic factors for long-term survival. 
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Patients and Methods 

Patients 

Between 1983 and 1991, 79 consecutive patients with a carcinoma of the hepatic duct 

confluence underwent resection in our institution. Patients were included until 1991, to 

obtain a minimum of 5 years follow-up. There were 28 women and 51 men with a median 

age of 58 years (range: 18-74 yr.). Fifteen patients died due to postoperative complications 

(hospital mortality rate 19%). Twelve of these patients died within 30 days postoperatively 

(30-day mortality rate 15%). Nine patients died after a local resection and 6 after a 

combination of local resection and (extended) hemi-hepatectomy. They died due to the 

following complications: peri-operative blood loss (n=9); multiple organ failure (n=7); 

sepsis (n=3); liver abscesses (n=6), and bile leakage (n=2). Of the remaining 64 patients, we 

identified 12 patients who survived five years or longer. 

Pre-operative work-up 

The preoperative diagnosis of a proximal bile duct tumor was based on ultrasonography, 

endoscopic retrograde cholangio-pancreaticography (ERCP), percutaneous transhepatic 

cholangiography (PTC), angiography or cytology obtained at ERCP. The tumors were 

classified according to the system proposed by Bismuth-Corlette.14 In type I tumors, the 

primary hepatic duct confluence is not obstructed. In type II tumors, the obstruction is 

limited to the primary hepatic duct confluence and does not extend beyond the left or 

right hepatic duct. In type III tumors, the primary confluence is obstructed with tumor 

extension into the right (A) or left (B) secondary biliary radicals. In type IV tumors, the 

right and left secondary biliary radicals are both involved. 

Surgical procedures 

In our institution, the standard surgical procedure for type I and II tumors is local hilar 

resection. In case of posterior infiltration into the liver parenchyma, the resection 

included the caudate lobe. When parenchymal involvement occurred anteriorly, as was 
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often the case in larger type II tumors, (part of) segment IV was excised. For type III 

tumors, hilar resection is carried out in combination with (extended) hemi-hepatectomy. 

Type IV tumors are considered unresectable and are palliated endoscopically.'5 

In some patients, the preoperative Bismuth classification was adjusted during surgical 

exploration because of apparent, more proximal tumor extension. These patients had a 

hemi-hepatectomy in addition to the preoperatively planned local hilar resection. In a 

small number of patients, in whom the tumor ultimately was diagnosed as type III or IV, 

a macroscopically non-radical local resection was carried out as a palliative biliary 

drainage procedure. Occasionally, regional vascular structures were resected.16 Frozen 

section examinations of the proximal and distal resection margins of the bile duct(s) 

were obtained during the operative procedures.17 

Pathology 

Of all 64 remaining patients (after exclusion of peri-operative mortality), the histologic 

specimens of 63 patients were reviewed (one resection specimen could not be retrieved). 

Various histopathological characteristics of the tumor were assessed, including lymph 

node involvement, multifocality of the lesion, and residual tumor in the surgical margins. 

The tumors were graded on both the histologic and cytologic level according to two main 

categories of differentiation12, and were classified as follows: highly to moderately (A), and 

moderately to poorly (B). This grading system was chosen because each tumor showed, 

apart from moderately differentiated regions, also either highly or poorly differentiated 

areas; only occasionally was a combination of A and B observed in the same tumor. 

Histologic grading: adenocarcinoma was classified as highly differentiated when tumor 

cells formed glandular structures. It was classified as poorly differentiated when solid 

strands of tumor cells were found. Moderate differentiation was featured by 

predominantly a cribiform growth pattern of tumor cells. 

Cytologic grading: tumor cells were graded as highly differentiated when they showed 

ample mucin-filled cytoplasm, with or without signet cell configuration, and a regularly 

shaped and inconspicuous nucleus. Tumor cells were considered poorly differentiated 
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when the nucleus to cytoplasm ratio was unfavorable and the nucleus was large, 

irregularly shaped, and hyperchromatic. 

Maximal tumor diameter was recorded on examination of the resected specimens. 

The resection margins are defined as the surgical resection planes of distal and proximal 

bile ducts or the liver. The dissection margins constitute the surgical cleavage planes 

with adjacent hilar structures, such as the portal vein. 

Tumor DNA content of the specimens, as assessed in a previous study18, was included 

in this analysis. Diploid or aneuploid tumor status of the long-term survivors, as deter

mined by flow cytometry cell analysis, was recorded. 

Postoperative radiotherapy 

From 1983 till 1986, only 5 of a total of 17 patients received postoperative (external beam) 

radiotherapy. Since 1986, all patients routinely receive radiation therapy. Only 7 patients 

had no radiation therapy after resection due to severe morbidity or refusal of the patient, 

including one case of a curative resection. Postoperative radiotherapy consisted of a 

combination of external beam (45Gy) and intraluminal brachytherapy (10.5Gy) in 

32 (50%) patients. For brachytherapy, iridium-192 wires were passed intraluminally 

through the biliary anastomoses. Endoscopical access to the biliary anastomoses was 

obtained via the distal end of the Roux-Y loop that was brought out for this purpose as 

terminal jejunostomy.ly When this was not possible, because of technical reasons, 

patients were treated with external beam irradiation only, in a higher dose (55Gy). Thus, 

13 (20%) patients underwent only external beam irradiation. 

Stat ist ical analysis 

The chi-square test (the Pearson and the two tails Fisher's exact test) were used to assess 

the significance of differences between groups. Only probabilities of less than 0.05 were 

accepted as significant. Survival curves were constructed by the Kaplan-Meier technique. 
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Results 

Of 64 patients, 12 (19%) survived more than 5 years after resection and are termed 

long-term survivors. There were 7 men and 5 women, with a median age of 59.5 years 

(range: 21-73). Age and gender were not significantly different among long-term survivors. 

The long-term survivors group was analyzed taking into account the following cha

racteristics: 

Tumor classification and type of resection 

Preoperative tumor classification of the 12 long-term survivors as compared to the whole 

group, was as follows: 3/15 type I (20%), and 9/26 type II (35%). Of the patients 

preoperatively diagnosed as having a type III (n=17) or a type IV (n=l) tumor, no long-term 

survivors were included. In 5 patients the preoperative classification was not retrieved. 

The definitive Bismuth classification of the tumor as established during operation, 

differed from the preoperative classification in 3 patients, in which the tumor was 

upgraded from type II to a type III tumor (table 1). In these patients a hemi-hepatectomy 

was carried out in combination with hilar resection. Long-term survival did not correlate 

significantly with the definitive Bismuth classification (p>0.1). 

TABLE 1. LONG-TERM SURVIVAL IN RELATION WITH THE DEFINITIVE BISMUTH CLASSIFICATION" 

Type Total 

(n=57) 

I 11 

II 15 

III 27 

IV 4 

' In 7 patients the definitive classification was not retrieved 

Long-term survivors 
(n=12) 

3 

6 

3 

0 

% 

27 

40 

11 

0 
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Concerning the type of resection, nine patients had long-term survival after local 

resection and three patients after a combination with hemi-hepatectomy. Correlation 

between long-term survival and type of resection was not statistically significant (p>0.6) 

(table 2). 

TABLE 2 . LONG-TERM SURVIVAL IN RELATION WITH LONG-TERM SURVIVAL IN RELATION WITH TYPE 

OF RESECTION 

Type Total Long-term survivors % 
(n=64) (n=12) 

Local resection 51 9 18 

LR+hemi-hepatectomy " 1 3 3 23 

" Five right hemi-hepatectomies (4 extended), and 8 left hemi-hepatectomies (none extended) 

Histopathologic features 

The results of histopathological examination of the specimens of the 12 long-term 

survivors were compared with the whole group of patients reviewed (table 3 and 4). 

Tumor multifocality, usually presenting as in situ malignancy, was found in 15 cases 

(24%). There were no long-term survivors within this group, giving a statistically 

significant correlation between long-term survival and unifocality of the tumor (p<0,05). 

Complete tumor free surgical margins (i.e., both resection and dissection margins) were 

found in only 4 cases (6%). In 12 patients, the dissection margins were involved but the 

resection margins were microscopically free of tumor. When considering the resection 

margins only, the percentage of radical resections would be 25% (16/63), which is more in 

line with the results reported in the literature. Only 1 of these 4 patients survived for more 

than 5 years, and died after 75 months due to metastases of a primary ovarian carcinoma. 
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TABLE 3. LONG-TERM SURVIVAL IN RELATION WITH HISTOPATHOLOGIC FEATURES (1) 

Differentiation Total 

(n=63)* 

21 

41 

25 

37 

23 

36 

Long-term survivors 

(n= 

2 

10 

4 

8 

4 

8 

12) 
% 

10 

24 

16 

22 

17 

22 

—1 

— 

~ 
—' 

—' 

p-value 

Histologic: high-moderate * 

Histologic: moderate -poor 

Cytologic: high-moderate 

Cytologic: moderate-poor 

Positive lymphnodes """ 

Negative lymphnodes 

Mean tumor size (mm) 18 (4-60) 17 (5-25) 

0.19 

0.75 

0.75 

0.65 

" One resection specimen could not be retreived 

"One patient with an undifferentiated small cell carcinoma is not included 

""In 4 patients no lymphnodes were found in the histologic specimen 

TABLE 4. LONG-TERM SURVIVAL IN RELATION WITH HISTOPATHOLOGIC FEATURES (2) 

Specimen margins Total 

(n=63)-

20 

11 

55 

8 

33 

24 

10 

49 

Long -term 

survivorsfn 

3 

3 

11 

1 

3 

8 

1 

11 

=12) 
% 

15 

27 

20 

13 

9 

33 

10 

22 

—1 

— 

~ 

— 

— i 

— 

p-value 

Positive liver margin * 

Negative liver margin 

Positive dissection margins 

Negative dissection margins 

Positive proximal bile duct "" 

Negative proximal bile duct 

Positive distal bile duct ""' 

Negative distal bile duct 

0.64 

1.00 

0.04 

0.67 

" Only the hemi-hepatectomies and local resections with a partial liver resection (central part lobus IV and/ or caudate lobe), (n=31) 

"Excluding all resections with liver tissue at the proximal bile duct margin. In 2 patients the proximal bile duct could not 

be reviewed completely 

""In 4 patients the distal bile duct could not be reviewed completely 
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In a previous study, tumor DNA analysis was carried out in 46 of all 64 patients 

included in this study." In 23 cases (50%) the tumor specimen showed a diploid pattern, 

and this was correlated with improved survival. Tumor ploidy data were available in 8 of 

the 12 long-term survivors, identified in this study. Seven long-term survivors had diploid 

tumors and one an aneuploid tumor, showing a statistically significant correlation 

between diploid tumors and long-term survival (p<0,05). 

Postoperative radiotherapy 

Forty-five patients had postoperative radiotherapy (70%). Thirteen patients had 

external beam irradiation, four (31%) of whom were long term survivors; 32 patients 

had a combination of external beam irradiation and brachytherapy and in this group, 

6 patients (19%) survived for more than 5 years. Among the 19 patients who did not 

receive postoperative radiotherapy, there were 2 long-term survivors (11%). Among the 

four patients with complete tumor-free surgical specimen margins, only one did not 

receive radiotherapy; this patient was one of the two long-term survivors. There was 

no statistically significant correlation between long-term survival and postoperative 

radiotherapy (p>0.35). 

Follow-up 

Complications noted during follow-up are shown in table 5. Only the incidence of ascites 

was significantly different (p=0.01) when the group of long-term survivors was compared 

to the rest of the group with complete follow-up. None of the long-term survivors 

developed ascites. 

Of 12 patients, follow-up was not complete concerning the development of metastases 

or local recurrence. In the group of patients who were suspected of having developed 

metastases during follow-up, only 8% (three patients, two died) survived more than 

5 years, compared to 56% (9 patients), in the group of patients who had no evidence of 

metastases. One patient died of a metastasis of a second primary tumor, diagnosed as an 

ovarian adenocarcinoma. 
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TABLE 5. LONG-TERM SURVIVAL IN RELATION WITH POST-OPERATIVE COMPLICATIONS 

Complications Total 

(n=55)-

Long-term survivors 

(n=12) 

Periods of cholangi t is 31 (56%) 

Abdominal pain 28(51%) 

Recurrent j a u n d i c e 24(44%) 

Ascites 17(31%) 

Ileus 16 (29%) 

' Of nine patients, follow-up was not complete 

8 (67%) 

5 (42%) 

3 (25%) 

0 (0%) 

1 (8%) 

0.42 

0.47 

0.59 

0.01 

0.80 

Of patients with a suspected local recurrence, 12% (two patients) survived for more 

than 5 years (one died, and one is still alive), compared to 29% (ten patients) in the group 

of patients without a suspicion of local recurrence. This difference was not statistically 

significant (p>0.15). In another long-term survivor, who presently is still alive, a primary 

pancreatic head carcinoma was recently diagnosed. The last of the 5 deceased long-term 

survivors died of cachexia. 

Survival 

The survival period is calculated until 1996, at the completion date of this study. At this 

time, there were still seven patients (four men and three women) alive, after 62, 72, 76, 

77, 77, 103 and 139 months, respectively. The overall (79 patients) mean survival was 27.4 

months (limited to 139.2 months), with a median survival of 15.6 months. The mean 

survival of the 64 patients analyzed in this study (in which hospital mortality was 

excluded) was 33.7 months, with a median survival of 18.8 months. The 5 years actuarial 

survival rate was 15% (fig.1.). 
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FIGURE 1. KAPLAN-MEIER SURVIVAL CURVE OF 12 PATIENTS WHO SURVIVED MORE THAN FIVE YEARS 

AFTER RESECTION OF A PROXIMAL BILE DUCT CACINOMA (KLATSKIN TUMOR). SEVEN PATIENTS 

WERE STILL ALIVE. 
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Discussion 

In this survival analysis of a series of 64 patients who underwent resection of a Klatskin 

tumor and did not die during the postoperative period, 12 patients (19%) survived more 

than 5 years and were called the "long-term survivors". The objective of this study was to 

determine prognostic factors for long-term survival in this subset of patients. All of the 

long-term survivors were preoperatively diagnosed as type I and II, according to the 

Bismuth classification. In three patients, the tumor appeared to extend into the seg

mental branches during surgical exploration and therefore, the definitive classification 

needed to be upgraded. Despite the fact that surgical classification did not significantly 

correlate with long-term survival, only in these 3 patients with a type III tumor, survival 

of more than 5 years was achieved after hilar resection in combination with hemi-hepa-

tectomy. Chances for long-term survival, therefore, seem to be better in patients preope

ratively diagnosed as type I and II. 

Type I and II tumors (confined to the confluence and main hepatic ducts), are usual

ly amenable to local resection although there is much controversy concerning this sub

ject. Pichlmayr et al.1 advocate a combination of local resection and partial liver resecti

on, not only in all tumors of Bismuth type III, but also in type II tumors, because in these 

cases the rate of radical resections could be enhanced. They argue that in Bismuth type 

II tumors, extension is usually predominant at one side, being the preferred side for liver 

resection. Bismuth et al.9, however, recommend in type II tumors, in which the biliary 

ducts draining the caudate lobe are almost unvariably involved by tumor, that local resec

tion is performed in combination with resection of the caudate lobe. In case of large type 

II lesions, tumor extension may involve the parenchyma of segment IV, requiring partial 

resection of segment IV as well. Right or left hemi-hepatectomy seems to be necessary 

only for type III tumors because of ductal involvement of the secondary bile ducts of the 

involved side,. Although we maintain the latter policy, the chances for long-term survi

val in this group of patients seems limited (table 1). 

Recently, Nakeeb et al.20 showed a median survival of 18 months after a combination 
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of hepatic lobectomy and extrahepatic bile duci resection, and 19 months after bile duct 

resection alone. They achieved a 5-year actuarial survival rate of 19% in patients with 

negative microscopic margins, which was significantly prolonged as compared to a 9% 5-

year survival rate in patients with positive margins. Many authors have emphasized that 

lobar hepatectomy should be added to a local resection, to achieve a higher rate of radical 

resections, and consequently better survival times.2'-4" They all, however, achieved 5-year 

actuarial survival rates of less than 20%."'" These numbers are not very different from 

the results of this study (fig. 1) despite the claimed higher curative resection rates (22-

57%) compared to the 6% curative resection rate of this analysis.-'-"'As emphasized in a 

previous study'2, examination of the surgical resection planes only, in our opinion, does 

not provide sufficient information for assessment of radicality of the resection. The 

surgical dissection (cleavage) planes should be taken into account as well. In the present 

study, these planes were a major criterion for completeness of the resection, although no 

significant correlation could be demonstrated between negative surgical dissection 

margins and long-term survival. Scrutiny of the dissection planes in this study, may 

explain the discrepancy in percentage of radical resections found in this series, compared 

to reports in the literature. 

Tumor multifocality appeared to be an important, negative prognostic factor, as it 

was not found within the group of patients who survived for more than 5 years. Among 

the other tumor characteristics, only the state of the proximal bile duct margin was a 

prognostic factor, negative margins being related to long-term survival. All other factors, 

even histological differentiation of the tumor, showed no statistically significant 

correlation with long-term survival, in contrast to other reports.26 

In a previous study18, tumor DNA analysis of Klatskin tumors showed that diploid 

tumors were associated with significantly better prognosis after resection. This finding is 

in keeping with the results of the present study- in which seven of eight evaluable long-

term survivors were found to have a diploid tumor. 

The role of postoperative radiotherapy in the treatment of resectable Klatskin tumors 

remains a matter of controversy.18,27'29 Most of the patients of this study underwent 
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postoperative radiotherapy as part of their protocol.30 In an earlier communication, we 

reported a significant survival benefit of postoperative radiotherapy: patients who had 

undergone resection without additional radiotherapy had a median survival of 8 (±1.2, SD) 

months whereas patients with radiotherapy had a median survival of 27 (±5.5, SD) months.30 

Although 10 of 12 long-term survivors underwent postoperative radiotherapy, 

postoperative irradiation in this study did not significantly contribute to long-term 

survival. However, as we reported previously18, the beneficial effect of radiotherapy was 

apparent only in patients with aneuploid Klatskin tumors, providing a possible expla

nation why radiotherapy was not found to be a significant factor in the long-term 

survival group in which tumors were mainly diploid. 

Seventy percent of 52 evaluable patients (after exclusion of the deceased patients due 

to postoperative complications and the twelve patients with insufficient follow-up data), 

had a suspicion of metastases during follow-up. Of the long-term survivors, however, 

metastatic disease was suspected in only 3 (25%) patients. 

In conclusion, among 64 patients who had undergone resection for a Klatskin tumor 

in this analysis, 12 (19%) patients survived longer than 5 years. Bismuth type I and II 

classification, absence of multifocality, diploid tumors, and negative proximal bile duct 

margins at histopathological examination, were all significant prognostic factors for 

long-term survival. 
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Abstract 

Background : Due to extensive experience with ERCP in our institution, palliative 

treatment of hilar cholangiocarcinoma is predominantly achieved by means of 

endoscopic biliary drainage. Survival after palliative stenting is however short, and 

probably due to patient selection, better results are reported after bilio-digestive bypass 

procedures. Furthermore, endoscopic palliation in type III and IV hilar cholangio

carcinoma is less satisfactory in respect with success and complication rate. In this 

study, results after palliative endoscopic treatment in patients with type III and IV 

tumors, who were initially admitted for resection, were analyzed retrospectively. 

Method: Between 1992 and 1999, 41 patients who were referred for surgical resection, 

were eventually considered irresectable during additional diagnostic work-up in our 

department, including an explorative laparotomy in 16 patients. In all patients, biliary 

drainage was established by means of ERCP with insertion of endoprostheses. In 12 

patients, additional PTBD was performed. 

Resul t s : The group without explorative laparotomy (group A) had lower hospital 

morbidity rate (4% vs. 25%), when compared with the group who underwent 

exploration (group B). In both groups, all patients had one or more long-term 

complications during follow-up, of which cholangitis, jaundice and abdominal pain 

were the most recorded. In 91% of all patients, replacements of endoprostheses were 

needed, with a mean of 4 ± 3.5 times. Median survival was 9 months, with no 

significant difference between group A and B (8 vs. 11 months). Adjuvant radiation had 

no influence on survival. 

Conclusion: The concise group of patients described in this series, had relatively long 

survival. During this longer period, they were exposed to a substantial number of 

predominantly biliary-drainage-related complications. Because, in the literature, 
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biliary-enteric bypass procedures showed effective relief of symptoms and accordingly, 

excellent palliation, we suggest, when already a surgical exploration is performed in 

patients with type III and IV tumors, that a surgical bypass procedure should be 

effectuated. 
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Introduction 

Cholangiocarcinoma are difficult tumors to treat. Most studies support aggressive 

surgical treatment, sometimes in combination with adjuvant radiotherapy. In recent 

series, resectability rates among patients operated for hilar cholangiocarcinoma, varied 

between 50-97%, with up to 78% negative resection margins.'' However, published data 

about treatment of patients with irresectable cholangiocarcinoma has been limited.-1 The 

choice of palliative treatment in patients with irresectable tumors due to extensive 

locoregional disease or metastatic involvement, remains a discussion. The main purpose 

of palliation is relief of symptoms such as obstructive jaundice and cholangitis. There is 

however no consensus whether percutaneous or endoscopic biliary drainage is preferable 

above a surgical bypass procedure.4 "Also the role of radiotherapy in palliative treatment 

remains controversial.9'" 

Due to extensive experience with ERCP in our institution, palliative treatment of hilar 

cholangiocarcinoma is predominantly achieved by means of endoscopic biliary drainage."12 

Even if the tumor proves to be irresectable during explorative laparotomy, non-surgical 

drainage is preferred above a biliary-enteric bypass procedure. In literature however, it has 

been suggested that survival is longer after bypass surgery, compared to (percutaneous or 

endoscopic) stenting.'7811 This is mainly due to a bias because of patient selection. Patients 

who have undergone an explorative laparotomy in an attempt for resection, comprise a 

selected group, compared to patients who are considered irresectable at first presentation. 

The aim of the present study was to analyze results after palliative endoscopic treatment 

in patients who where initially submitted for resection. Postoperative and long-term 

complications as well as survival were analyzed retrospectively and compared with results 

in other series, after both surgical and non-surgical palliation. Endoscopic palliation in type 

III and IV hilar cholangiocarcinoma14 is reported to be less satisfactory in respect with 

success and complication rate, and this particular group might benefit from a surgical 

biliary bypass procedure, therefore only patients with extensive (type III/ IV) tumors were 

studied.13 
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Patients and Methods 

All consecutive patients with a Bismuth type III or IV hilar cholangiocarcinoma14, referred 

for surgery between 1992 and 1999 (n=67), were analyzed. All patients were considered fit 

for surgery. Diagnostic work-up consisted of trans-abdominal US with color-flow Doppler 

and ERCP. In a number of patients, additional diagnostic tools (PTC, CT, angiography and 

MRI/MRCP) were used. Brush cytology studies were done in 52% of all patients. Forty-six 

patients (69%) underwent a diagnostic laparoscopy with US.16 

Eventually, 25 patients were considered irresectable after further diagnostic work-up 

(group A), including laparoscopy in 44% of patients. In 16 patients the tumor was found 

to be irresectable during exploration (group B). Five patients (7%) underwent different 

surgical bypass procedures. These patients were excluded from the current analysis, 

because this group was to heterogeneous and too small to draw any conclusions. Twenty-

one patients (31%) underwent tumor resection and this group has been described 

previously1718 Thus, overall, 42 patients underwent a laparotomy and in only 21 patients 

a resection followed (resectability rate: 50%). 

In group A, patients were excluded from exploration because of the following criteria: 

bilateral tumor extension into the segmental intrahepatic bile ducts (n=12), detection of 

distant metastases (n=4), tumor involvement of the common hepatic artery or the main 

trunk of the portal vein (n=3), involvement of the right portal vein in a type 1Kb tumor 

(n=l), extensive loco-regional disease (n=l), poor general condition (n=3) and patient 

refusal (n=l). Malignancy was proven in 10 patients by means of either a percutaneous or 

laparoscopical biopsy of the tumor, liver and/or peritoneum. In addition, examination of 

lavage fluid taken during laparoscopy or brush cytology during ERCP, revealed malignant 

cells in another 9 patients. Cytological or histological confirmation of malignancy lacked 

in 6 patients. 

In group B, the (combination of the) following reasons for irresectabilty were found 

during laparotomy: extensive loco-regional disease with mainly infiltration into the 

hepatoduodenal ligament (n=6), tumor infiltration into distant lymphnodes (n=4), tumor 
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invasion into the portal vein and/ or a hepatic artery branch combined with tumor 

extension into the segmental bile ducts of the contralateral liver lobe (n=4), liver 

metastases (n=2), tumor invasion into the main trunk of the hepatic artery (n=l) and 

finally, distant metastases (n=2). In this group, 8 patients underwent a cholecystectomy 

and one other patient underwent a gastroenterostomy for relief of gastric obstruction. 

Histo-pathological examination of intraoperative tumor biopsies showed cholangio-

carcinoma in 14 patients. In the remaining 2 patients, malignant cells were previously 

detected during ERCP and brush cytology analysis. 

In all patients, biliary drainage was established by means of ERCP with insertion of 

endoprostheses (fig 1). In 12 patients, an additional PTC/ PTBD- (percutaneous transhepatic 

biliary drainage) procedure was needed. PTBD was established by external drainage in 

6 patients and by combined external-internal drainage in the other 6 patients.'9 In 

3 patients, a rendezvous procedure was achieved by means of ERCP and PTC. 

Stat ist ical analysis 

The chi-square test (the Pearson and the two tails fisher's exact test) and One-Way ANOVA 

table were used in SPSS™ 8.0, to assess the significance of differences between groups. 

Numeric data are expressed as the mean ± standard error of the mean (SEM). Only p-values 

<0.05 were accepted as significant. Univariate analysis of possible prognostic factors was 

performed using Kaplan-Meier survival curves and the log-rank significance test was used 

for comparison of survival between groups. 
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FIGURE 1. BILIARY DRAINAGE ESTABLISHED BY MEANS OF ERCP WITH PLASTIC ENDOPROSTHESES. 

(ONE ENDOPROSTHESIS IN THE LEFT HEPATIC DUCT AND THREE ENDOPROSTHESES IN 

THE RIGHT HEPATIC DUCT) 
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Results 

Patient characteristics 

The patient characteristics for group A and B are summarized in table 1. Data on 

concomitant medical problems (diabetes, hypertension, heart disease, chronic obstructive 

airway disease or inflammatory bowel disease) were only available in 24 patients. There 

was no significant difference regarding age, gender and concomitant medical problems 

between both groups. Regarding the Bismuth classification, more patients with type IV 

tumors were included in group A (p<0.05). Serum-values of gamma-glutamyl transferase, 

alkaline phosphatase, total bilirubin and albumin, recorded on the day before operation 

(or first day of admission in the non-operated group), were not significantly different 

between both groups. 

In group A, 1 patient died during hospital admission due to severe recurrent 

cholangitis resulting in multi organ failure and a second patient died due to a 

pulmonary embolus (hospital mortality: 8%) (table 1). Another patient developed 

cholangitis (hospital morbidity: 4%). In group B, hospital morbidity and mortality was 

4/16 (25%) and 1/16 (6%), respectively. The patient who died suffered from bowel 

obstruction for which he was operated and his demise was due to complications of this 

intervention. Other postoperative complications in this group were: bile leakage after 

cholecystectomy (n=l), ultimately treated with an endoprosthesis; cholangitis (n=2) and 

urinary tract infection (n=l). 

To prevent implantation metastases after biliary drainage, preoperative radiotherapy 

(10.5 Gy) was routinely used in most patients (88%) elected for surgery, as reported 

previously (table l).20 Postoperative radiotherapy was given in 15/38 patients (39%). Five 

patients received only external radiation (55 Gy) and 10 patients received both external 

radiation (40 Gy) in combination with brachytherapy (20 Gy) through 1 or 2 nasobiliary 

catheters, placed at the tumor site. In our institution, chemotherapy is not given in 

patients with cholangiocarcinoma. 
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TABLE 1. PATIENTS CHARACTERISTICS IN PATIENTS WITH IRRESECTABLE TYPE I I I / IV 

HILAR CHOLANGIOCARCINOMA 

Group A 
(no-exploration) 

Group B 

(explorative 

laparotomy) 

Total p-value 

Number of pat ients 

Gender 

Age (years) 
-mean 

-range 

Concomitant medical 

problems ' 

Bismuth type 
-III (Ilia/ Illb) 
-IV 

Laboratory data": 

-ggt (U/L) 

-af (U/L) 

-bil (umol/L) 

-alb (g/L) 

Preoperative Radiotherapy 

Hospital morbidi ty 

Hospital morta l i ty 

Hospital stay ' 

(days) (±SEM) 

Postoperative 

Radiotherapy ' 

25 

92 
16cf 

58 

31-75 

9/15 (60%) 

13 (8/ 5) 
12 

342 + 55 

394 ± 54 

181 ±31 

38 ± 1 

-

1 (4%) 

2 (8%) 

5 ± 1 

7 (33%) 

16 

62 
lOd" 

60 
40-73 

2/9 (22%) 

16 (9/ 7) 

0 

603 ±111 

483 ± 83 

131 ± 4 7 

39 + 2 

14 (88%) 

4 (25%) 

1 (6%) 

11 + 2 

8 (57%) 

41 

152 
260" 

59 
31-75 

11/24 (46%) 

29(17/12) 

12 

439 ± 57 

429 ± 46 

162 ± 26 

38 ± 1 

14 (34%) 

5 (12%) 

3 (7%) 

7 ± 1 

15 (43) 

p<0.05 

p<0.01 

'Only retrievable in 24 patients 

'ggt: gamma-glutamyl transferase, af: alkaline phosphatase, bil: total bilirubin, alb: total albumin 
3 After exclusion of hospital mortality 
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Long-term complications 

Long-term complications could be analyzed in 35 patients (3 patients were lost to follow-

up). All patients in both groups had one or more long-term complications. Complications 

were divided according to their most likely origin, as summarized in table 2: 1) biliary-

drainage-related, and 2) progressive-disease-related. The most recorded biliary-drainage-

related complications were: recurrent jaundice, cholangitis and liver abscesses. One 

patient suffered from bile leakage after PTC. The most common progressive-disease-

related complications were: abdominal pain, ileus, portal block/ ascites and gastro

intestinal ulcer/ bleeding. One patient had pneumonia. 

TABLE 2. LONG-TERM COMPLICATIONS AFTER PALLIATIVE TREATMENT IN TYPE III AND IV HILAR 

CHOLANGIOCARCINOMA 

Group A 

(no-exploration) 

Group B 
(explorative 
laparotomy) 

Total p-value 

Number of patients 21 14 35 

Biliary drainage related 

-Jaundice 

-Cholangitis 

-Liver abscess 

Progressive disease related 

-Abdominal pain 

-Ileus 

-Porta block/ Ascites 

-Gl bleeding/ ulcer 

10 (48%) 

12 (57%) 

2 (10%) 

9 (43%) 

3 (14%) 

11(52%) 

2 (10%) 

8 (57%) 

10(71%) 

2 (14%) 

9 (64%) 

2 (14%) 

3 (21%) 

2 (14%) 

18 (52%) 

22 (63%) 

4 (11%) 

18 (52%) 

5 (14%) 

14 (40%) 

4(11%) 

ns 

ns 

ns 

ns 

ns 

ns 
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Overall, cholangitis and jaundice were the most frequently recorded complications 

and obviously, biliary drainage (of both liver lobes) remained the leading problem. In 

both groups, replacement of endoprostheses by means of ERCP was needed in 32/35 

patients, often performed in an out-patient setting. The number of replacements varied 

between 1 and 15, with a mean of 4 ± 3.5 (SD). Usually, one or more plastic endoprostheses 

were used.'52' Eventually, in one-third of the patients, an expandable Wallstent™ was 

used.'- The number of patients in whom replacement of endoprostheses was needed and 

the mean number of replacements was however not significantly different between 

groups A and B. In 10/35 patients (29%) only the right hepatic duct was drained, in 5/35 

patients (14%) only the left hepatic duct was drained and in 20/35 (57%) both hepatic 

ducts were drained. During follow-up, in 6/10 remaining patients (60%), in whom PTC 

was performed, one or more re-interventions were needed. Eventually, in 5 patients (50%) 

both right and left hepatic ducts were drained during PTBD. 

As parameters for biliary drainage, blood-values of alkaline phosphatase and total 

bilirubin were analyzed. If available, plasma samples taken on the day before operation 

(or the first day of final admission preceding definitive diagnosis) were compared with 

arbitrarily taken serum samples, during the last visit to our institution (tabel 3). The 

number of patients with increasing alkaline phosphatase and total bilirubin, after biliary 

drainage, was remarkably high. Especially in group B, most patients had even more than 

50% higher plasma-values of alkaline phosphatase and total bilirubin, at their last visit. 

Eventually, 24 patients (68%) had to be re-admitted one or more times, in our insti

tution as well as in the referral centers. In only 8 patients, the reason for re-admission 

was not primarily biliary-drainage-related. Three patients (2 patients in group A (10%), 

and 1 patient in group B (7%)) needed an operation for bowel obstruction due to loco-

regional tumor progression. In two patients, a gastroenterostomy was performed and in 

one patient an ileo-transversostomy. One of these patients had to be re-operated, and two 

small bowel bypasses were performed. Other non biliary-drainage-related reasons for re-

admissions were: GI-ulcers with bleeding (n=2), abdominal pain (n=2) and pneumonia 

(n=l). Eventually, 2 patients died in hospital. 
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TABLE 3. PERCENTAGE PATIENTS WITH DECREASE ( > 5 0 % OR 0 - 5 0 % ) OR INCREASE (>50% OR 0 - 5 0 % ) IN 

BLOOD-VALUES OF ALKALINE PHOSPHATASE AND TOTAL BILIRUBIN, AFTER PALLIATIVE TREAT

MENT IN TYPE III AND IV HILAR CHOLANGIOCARCINOMA 

Blood-value' Group A Group B Total p-value 
(no-exploration) (explorative 

laparotomy] 

af 

>50% 14% 29% 

0-50% 29% 7% 

0-50% 7% 21% 

>50% 50% 43% 

bil 

50% 54% 50% 

0-50% 37% 0% 

0-50% 0% 8% 

>50% 8% 42% 

'af: alkaline phosphatase, bil: total bilirubin 

Survival 

Survival was calculated from the day of operation in group B, and in group A, from the 

first day of the hospital admission, in which the definitive diagnosis and planning of 

palliative treatment was established. End-date of this analysis was July, 1999. In figure 2, 

the median survival and patients-alive are given for both treatment groups. In group A, 

one patient was still alive after 32 months. In group B, 5 patients (36%) were still alive 

after 7-31 months. Overall, one-year and two-year survival in group A was 29% and 14%, 

respectively and in group B and 21% and 7%, respectively. 

There was no significant difference in median survival between the two different 

tumor types (median survival: 9 and 8 months for patients with type III and IV tumors, 

respectively). There was also no significant difference in median survival between 

patients treated with and without adjuvant radiotherapy: 11 months and 8 months, res

pectively (p=0.05, Log rank test) (figure 3). 

21% 

18% 

14% 

47% 

52% 

20% 

4% 

24% 
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FIGURE 2. FOLLOW-UP OF PATIENTS WITH COMPLETE SURVIVAL DATA AFTER PALLIATIVE TREATMENT 

IN TYPE III AND IV HILAR CHOLANGIOCARCINOMA 

Palliative treatment in patients with type III and IV hilar cholangiocarcinoma 
(n=35) 

Median survival'. 9 months 
(Alive: n=6) 

Irresectable after preoperative work-up 
(n=21) 

Median survival: 8 months 
(Alive: n=1) 

Explorative laparotomy 
(n=14) 

Median survival: 11 months 
(Alive: n=5) 

Radiotherapy 
(n=7) 

Median survival: 8 months 
(Alive: n=1) 

No 

Median 

Radioth 
(n=14) 

survival: 
(Alive: n= 

erapy 

7 months 
0) 

Radiotherapy 
(n=8) 

Median survival: 11 months 
(Alive: n=4) 

No Radioth 
(n=6) 

Median survival: 
(Alive: n= 

erapy 

9 months 
=1) 
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FIGURE 3. ACTUARIAL OVERALL SURVIVAL (KAPLAN MEIER) IN PATIENTS WITH IRRESECTABLE TYPE III 

AND IV HILAR CHOLANGIOCARCINOMA, TREATED WITH OR WITHOUT RADIOTHERAPY 
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Discussion 

In the present series, dealing with patients who had irresectable type III and IV hilar 

cholangiocarcinoma, and underwent palliative endoscopic biliary drainage, a relatively 

long median survival of 9 months was found, compared to previous results after 

endoscopic treatment (77 and 43 days in type III and IV tumors, respectively13). During 

this period, a high rate of biliary-drainage-related long-term complications was recorded 

and even 91% of patients needed replacement of endoprostheses, with a mean of 4 times. 

Despite even the use of metallic, self-expanding prostheses15 2122 in one-third of patients 

(figure 4), blood-values of alkaline phosphatase increased after treatment in 61% of all 

patients. This increase of alkaline phosphatase together with a decrease of total bilirubin 

in 72% of all patients, indicates that biliary drainage of the liver was only partially 

achieved. 

Because in our institution, PTBD was second choice in biliary drainage and therefore 

only used when endoscopic biliary drainage failed, it was not possible to analyze the 

value of percutaneous biliary drainage in the current study. PTBD was applied in only 

29% of the patients, and during follow-up, a re-intervention for obstruction or leakage 

was indicated in 60% of the patients. When analyzing the benefit of both palliative 

treatment modalities in literature, there is no consensus as to which procedure is 

preferable in the treatment of hilar cholangiocarcinoma. Previously, due to a higher 

complication rate after PTC, ERCP had become the modality of choice for non-surgical 

drainage.1223 In a recent review article however, England et al. suggested that current 

percutaneous techniques, using metallic stents, are at least comparable if not superior to 

earlier published reports on the endoscopic management of hilar lesions.24 

A previous study from our institution described a series of 257 patients with malignant 

hilar obstruction who were palliatively treated by endoscopic stenting.15 In 

163 patients (63%), obstruction was caused by a primary cholangiocarcinoma. Total success 

percentage was 85%. One liver lobe was drained in 85% of patients and in 15%, both liver 

lobes were drained. Median stent patency was 175 days and the mean number of stent 
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FIGURE 4. FINAL PALLIATIVE TREATMENT IN A PATIENT WITH A BISMUTH TYPE IV HILAR CH0LANG10-

CARCINOMA. TREATMENT CONSISTS OF 3 WALLSTENT ENDOPROSTHESES (SMALL ARROWS), 

PTBD BY MEANS OF AN EXTERNAL CATHETER IN THE RIGHT INTRAHEPATIC BILIARY TRACT 

(ARROW) AND A PERCUTANEOUS DRAIN FOR A LIVER ABSCESS (BOLD ARROW). 
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placements was 1.5 times (range: 1-14). Analysis revealed however, that Bismuth type III 

and IV obstructions had the lowest success percentage (85% and 53%, respectively) with 

normalization of bilirubin in 57% and 44% of patients, respectively (compared with 66% 

overall, p<0.01). Also, early cholangitis was apparent in a significantly higher percentage 

of patients (29% and 40%, in Bismuth III and IV respectively, compared to 25% overall, 

p<0,01). Furthermore, both Bismuth type III and IV obstructions had a significantly 

higher procedure related mortality (13% and 18%, respectively, compared to 10% overall, 

p<0.01). These previous results suggest certain limitations in the endoscopical treatment 

of these extended tumors. In light of these facts, it is the question if perhaps other 

treatment modalities, such as surgical procedures, will result in better palliation. 

Especially in the concise group of patients, analyzed in the current series, a surgical 

bypass procedure should be considered when already an explorative laparotomy is 

performed. 

Almost all studies, using a segment III cholangiojejunostomy (round ligament 

approach), showed effective relief of symptoms and consequently, excellent palliation.13,25"27 

Guthrie et al. even claimed permanent control of biliary symptoms in 15/23 (65%) 

patients. Bypass to the right sectoral, hepatic ducts however, was associated with higher 

procedure-related and late complications and therefore seems to be a less attractive 

option.28 In order to analyze the differences in palliation regarding surgery or stenting in 

malignant hilar biliary obstruction, we found 4 studies in which surgical and non

surgical therapies were compared (table 4). In these studies, not all patients had 

cholangiocarcinoma and even the level of obstruction was not always specified. In only a 

minority of patients radiotherapy was given. Furthermore, different'techniques were 

used and therefore the risk of comparing totally dissimilar groups of patients is 

substantial, as previously reported.2'' 
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TABLE 4 . RESULTS FROM LITERATURE FOLLOWING PALLIATIVE TREATMENT IN MALIGNANT HILAR BILIARY 

OBSTRUCTION, COMPARING NON-SURGICAL STENTING AND BILIARY-ENTERIC BYPASS PROCEDURES 

Author Lai et al Guthrie et al Magistrelli et al Nordback et al Present series 

(1984-1990) (1980-1991) (1979-1991) (1973-1989) (1992-1999) 

Number of pa t ien ts n=50 n=33 

Endoscopic dra inage (ED) 7 (14%) 

(-combined endoscopic/ (-3) 

percutaneous) 

n=129 

73(57%) 

20(61%)' 

n=65 

Percu taneous dra inage 

Surgical bypass (BYP) 

•left (segment III) 

•right 

•bilateral 

(PD) 9 (18%) 

34 (68%) 

-28 (25) 

-3 

-3 

13 (39%) 

•13 

26 (20%) 

30 (23%) 

-27 

-1 

-2 

21 (32%) 

Int.drain: If 

Ext.drain; 3 

44 (68%)'-

n=41 

41 

(-12) 

Groups of t r e a t m e n t ' Stent Bypass Stent Bypass Stent Bypass Stent Bypass Stent 

(ED/ 

PD) 

Morbidity (hospital) 50% 50% 45% 8% 18%/ 23%s 67% 61% 12% 

19%"' 

Mortal i ty (hospital) 56% 26% 25% 8% 6%/ 10%5 14% 7% 7% 

15%5 

Cholangit is 

p<0.05 

-53% -25% -20%/ -26% -50% -51% -63% 

-39% 

Median survival (months) 1.5 3 4 5 7/5 10 5 8 9 

p=0.06 

Note: Number of patients. Values in parenthesis are percentages. Only significantly differences are given. 

'Stent: Endosocpic (ED) or Percutaneous (PD) placement of endoprostheses or external drainage, Bypas: biliary-enteric bypass. 

-Patients with stent placement had significantly (p<0.03) more frequent admissions for catheter related problems; overall 

quality of survival was however similar. ' Only results in upper third cholangiocarcinoma are mentioned in this table. 
4 For upper third cholangiocarcinoma not specified; in all cholangiocarcinoma (n=27); ED 14/ PD 4/ Combination 9 

5 30-days. ' 76F/I8F silicone rubber transhepatic stents placed in duodenum (32%) or Roux-Y loop (68%). 
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Overall, when all 4 studies are taken together, median survival after non-surgical 

drainage was 5.4 months, compared with 6.8 months after biliary-enteric bypass, which 

approximates the survival found in the present series of patients. Except for one study, 

hospital morbidity and mortality rate was higher after non-surgical treatment. Regarding 

long-term complications, biliary-drainage-related problems were most often mentioned. 

Not all studies, however, did specify other long-term complications. In most series, 

cholangitis was found in about equal rates after both treatment modalities. Only Guthrie 

et al., claimed about half the rate of recurrent cholangitis after segment III cholangio

jejunostomy when compared with stent insertion.30 In another study, also the number of 

re-admissions for catheter-related problems was found significantly higher after stent 

placement. From most of these studies can be concluded that patients with irresectable 

hilar cholangio-carcinoma who are fit for surgery, may benefit from operative palliation 

and non-operative, biliary drainage can be reserved for patients who are poor operative 

risks and have limited life expectancy. In contrast, only Magistrelli et al. concluded that 

for patients with type II or III strictures, endoscopic or combined percutaneous-

endoscopic stenting allows easier palliation, with lower procedure-related complications.7 

In the present study, patients who underwent a diagnostic laparotomy, had a median 

survival which was 3 months longer compared to the group who did not undergo an 

exploration. Survival in this group of patients who had only type III tumors, is 

comparable with results after surgical bypass. Boerma reported in a collective review 

among 574 patients with proximal bile duct carcinoma, treated with an intrahepatic 

cholangioenteric bypass, an overall mean postoperative survival of 12 months.'3 Thus, 

regarding the survival, a surgical biliary-enteric bypass procedure should be considered, 

if the tumor is found irresectable during an exploration. 

The role of radiotherapy in palliative treatment of hilar cholangiocarcinoma is still 

not clear. In the present series, there was no clear survival benefit after radiotherapy. 

Survival advantage after palliative resections and other types of surgical palliation, 

however, has been described.910-31'33 In non-surgical palliation, also good results after both 

external beam irradiation and intraluminal radiotherapy have been reported.3435 Less is 
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known however, about the comparisons between treatment with or without radiotherapy. 

A retrospective comparison of endoscopic stenting alone vs. stenting and radiotherapy in 

non-resectable cholangiocaricnoma showed only a survival advantage of radiotherapy in 

type II and III strictures during the first 10 months after diagnosis.'6 

In conclusion, due to the lack of prospective randomized controlled trials, it remains 

the question which palliative therapy should be preferred in malignant proximal bile 

duct obstruction. In the present series of patients with type III and IV hilar cholangio-

carcinoma, after endoscopic palliation, survival was comparable with most series of 

surgical palliation. Due to this relatively long survival, the incidence of biliary-drainage-

related complications was high and eventually, has to be weighed against a lower long-

term complication rate after a biliary-enteric bypass. A surgical bypass procedure should 

therefore be performed in patients with a proximal bile duct tumor, found to be 

irresectable during exploration. Finally, radiotherapy did not prolong survival in these 

tumors. 
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Summary and conclusions 

Primary cholangiocarcinoma continue to pose challenging diagnostic and therapeutic 

problems. From 1983 till 1998, 112 patients with these so called Klatskin's tumors, 

underwent resection in the Academic Medical Center, Amsterdam, The Netherlands. This 

thesis deals with the limitations, complications and alternatives of surgical treatment in 

hilar cholangiocarcinoma. The difficult differentiation from benign lesions, the type of 

resection and subsequent complications as well as the use of additional radiotherapy and 

long-term survival are evaluated. Finally, palliative treatment in extended tumors is 

analyzed. 

Because hilar cholangiocarcinoma have not only close relationship to important 

structures such as the hepatic artery and portal vein, but often shows progression along 

the proximal biliary tree with perineural and lymphatic involvement, a margin-negative 

resection is technically demanding and often impossible to achieve. Local resection of 

these tumors, and especially the combination with partial liver resection, results in 

substantial morbidity and mortality. Results after resection are analyzed in Chapter 2, 

describing a period between 1983 and 1998. In this period, 80 consecutive patients 

underwent a local resection and 32 patients local resection combined with a hemi-

hepatectomy. For evaluation of different treatment strategies during the study, the 

period was divided in three, 5-years intervals. Postoperative complications occurred in 

65% of all patients. The overall hospital mortality was 15% for local resections and 25% 

for hemi-hepatectomies. There was a significantly lower morbidity and no mortality after 

local resection during the last 5-years. A higher Bismuth classification showed significant 

correlation with postoperative morbidity. Extended liver resections and vascular 

resections and a preoperative albumin level below 35 g/L were found to be significant 

predictors of increased mortality in univariate analysis. However, more (extended) liver 

resections resulted in an increased rate of microscopical tumor-free resections. Improved 

preoperative work-up will result in less unnecessary palliative resections and further

more, in a selection of patients who can be treated sufficiently with a local resection 

216 SUMMARY AND CONCLUSIONS CHAPTER 11 



resulting in less complications and in a selection of patients who might benefit from 

extensive resections. 

In an earlier study during the period 1984 till 1990, we reported a 13% false-positive 

preoperative diagnosis of malignancy in patients resected for a suspicious hilar 

obstruction. As a consequence, these patients were exposed to substantial complications 

after these (extended) resections, which might have been avoided. In order to define 

(non-) suspicious features of a hilar stricture, which could result in future reduction of 

false-positive diagnosis of cholangiocarcinoma, the aim of the study in Chapter 3 was 

to re-evaluate all clinical and radiographical characteristics in patients who underwent 

resection and had eventually a histopathologically proven benign tumor. Among 

132 consecutive patients with a tumor mass at the hepatic hilum, resected between 1983 

and 1998, 20 patients (15%) had a benign tumor. In this group, postoperative morbidity 

was 68% and mortality was 5%. Three patients died during follow-up, however, not due to 

primarily disease-related complications and only 33% of the patients had no symptoms. 

A panel of specialists, all experienced in hepato-pancreatobiliary disorders, blindly 

re-assessed all medical files and radiological examinations of these patients. The 

combination of symptoms was considered not suspicious in 3/19 (16%) patients. At US, 

only 1/16 (6%) patients had no suspicious features. In 4/18 (22%) patients the cholangio

graphy images were considered not suspicious. The overall index of suspicion however, 

primarily based on the investigations giving the highest suspicion, was positive in 50% of 

the patients and highly positive in the other 50%. Therefore, careful review of all 

preoperative information confirmed the initial diagnosis. Only the grade of suspicion 

differed but would have had no influence on the choice of treatment. Due to limitations 

of current diagnostic tools, a false-positive preoperative diagnosis of malignancy cannot 

be excluded, resulting in a 15% resection rate of benign lesions in this series of suspicious 

hilar strictures. 

Among these patients with a benign lesion, 2 patients had a granular cell tumor. In 

Chapter 4, these 2 patients are described and a review of the literature regarding these 

lesions is given. These rare tumors are non-metastasizing and have a predilection in the 
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dermal and subcutaneous tissues, especially within the oral cavity, chest wall and 

extremities, but may present at any location. In literature, so far, 53 cases of biliary 

granular cell tumors have been reported. These tumors often present in young black 

women with initial symptoms of abdominal pain, jaundice or both. At preoperative 

examination, hilar granular cell tumors are difficult to differentiate from cholangio-

carcinoma, sclerosing cholangitis or more common benign biliary tumors. Therefore, 

most of these cases were not diagnosed until surgery. Excision with tumor free margins 

is the only appropriate treatment and is associated with good prognosis. 

Besides hilar cholangiocarcinoma, also mid-choledochal duct tumors and tumors 

arising from the papilla of Vater are potentially amenable to local resection. Chapter 5 

reviews the experience in the AMC, with local resection of these conditions. From 1983-

1998, local resection was undertaken in 80 patients with hilar cholangiocarcinoma 

(52 patients with type I and II tumors, and 28 patients with type III tumors). Negative 

surgical margins were achieved after local resection in 10 patients with type I and II 

tumors (19.2%), and in one patient with a type III tumor (3.6%). Among 32 patients who 

underwent a hilar resection combined with liver resection, 5 patients had negative 

surgical margins (15.6%). From 1993-1998, 13 patients underwent resection of a mid-

choledochal duct carcinoma. In 8 patients, a local resection was performed, and in 

5 patients, a subtotal pancreatoduodenectomy (PPPD). Five patients had negative surgical 

margins, 2 after local resection (25%) and 3 after PPPD (60%). From 1993-1997, 9 patients 

underwent local resection of a presumed ampullary adenoma that proved a carcinoma. 

In 4 patients with Tl tumors, resection of the carcinoma was locally complete (44%). 

Additional PPPD was performed in 6 patients, including the 4 patients with complete 

local resections, showing no residual tumor at the previous site of excision, but 

lymphnode metastases in two resection specimens. In conclusion, local resection is 

applicable to Klatskin type I and II tumors. Local resection may be considered in the 

proximally located, mid-choledochal duct carcinomas but, when located closer to the 

pancreas, PPPD is the preferred treatment. For ampullary adenomas, local resection is 

feasible unless frozen section examination raises suspicion on a malignancy. Local 
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resection of even limited ampullary carcinomas is not advisable because of lymphatic 

dissemination of the tumor and consequently, inadequate clearance. 

We found a high amount of patients with implantation metastases during follow-up 

of patients after resection of a hilar cholangiocarcinoma. A remarkable fact was that all 

these patients had undergone preoperative ERCP with stent placement. Therefore, in 

Chapter 6, possible risk factors leading to implantation metastases were analyzed. Fifty-

two patients who had undergone a resection of a Klatskin tumor were divided into two 

groups, comparing patients who had had preoperative ERCP and stent placement (n=41) 

and patients without preoperative drainage (n=ll). Eight patients developed 

implantation metastases within 1 year after resection, all of whom had preoperative 

stent placement (20%). None of the patients without preoperative stenting developed 

implantation metastases. This study shows that preoperative ERCP with biliary drainage 

is associated with a higher frequency of implantation metastases after resection of 

Klatskin tumors. A properly planned prospective study, however, is needed to determine 

whether bile duct stenting in patients with resectable bile duct tumors, is a true risk 

factor for the development of implantation metastases. 

Starting in 1990, preoperative radiotherapy was introduced in our institution, in 

patients with resectable hilar cholangiocarcinoma, who had undergone preoperative 

stent placement during ERCP, in an attempt to prevent the occurrence of implantation 

metastases. The aim of the analysis presented in Chapter 7, was to evaluate the results 

of preoperative irradiation with regard to a possible reduction of implantation 

metastases. Twenty-one patients with a proximal bile duct tumor who had undergone 

resection following preoperative irradiation were retrospectively analyzed. Preoperative 

radiation therapy consisted of three fractions of 3.5 Gy external beam irradiation of the 

hilar area. Preoperative biliary drainage was performed in 19 patients (90%) and all 

patients received preoperative radiotherapy. No complications were noted during 

preoperative radiotherapy. Preoperative radiotherapy did not seem to improve survival 

time but eventually, none of the patients developed implantation metastases, within a 

follow-up time of 2 to 79 months. The results of this study suggest that preoperative 
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radiotherapy decreases the risk of implantation metastases in patients who have 

undergone preoperative drainage. However, to be certain about the role of preoperative 

radiotherapy, a randomized study is required. 

The need for postoperative radiation therapy after resection of hilar cholangio-

carcinoma is questionable. A recent prospective study suggests that postoperative 

radiation has no effect on either the length of survival or quality of life. The aim of the 

study presented in Chapter 8, was to assess the value of radiotherapy, and especially 

intraluminal brachytherapy, after resection of hilar cholangiocarcinoma, by analyzing 

long-term complications and survival. Between 1983 and 1998, 91 patients survived the 

postoperative period after resection of a hilar cholangiocarcinoma. Twenty patients had 

no additional radiotherapy, 30 patients had only external radiotherapy (46 ± 11 Gy) and 

41 patients had a combination of external (42 ± 5 Gy) and intraluminal brachytherapy 

(10 ± 2 Gy) via a jejunostomy at the distal end of the Roux-en-Y loop used for the biliary-

enteric anastomoses. Overall, 88% of the patients had late complications, with a signi

ficantly higher rate in patients receiving external beam irradiation and brachytherapy. 

Second to abdominal pain (56%), cholangitis (49%) was the most frequent complication 

and occurred significantly more often in patients who had had brachytherapy. Ileus 

(36%) was the third most common late complication associated with additional 

radiotherapy. Retrograde bile leakage after closure of the temporary jejunostomy was a 

troublesome complication in 24% of patients treated with brachytherapy. Overall median 

survival after treatment with adjuvant radiotherapy was higher than after resection 

without additional radiation (24 months vs. 8 months, respectively). There was, however, 

no significant benefit of the use of intraluminal brachytherapy. Long-term complications 

associated with adjuvant radiotherapy were substantial and were even increased in 

patients who had brachytherapy. Therefore, in our institution, additional radiotherapy 

after resection of hilar cholangiocarcinoma is continued by giving external beam 

irradiation only. 

In an attempt to determine prognostic factors for long-term survival, in Chapter 9, 

all patients who underwent a resection for a hilar cholangiocarcinoma, were analyzed 
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retrospectively. To obtain a minimum of 5 years follow-up, patients were included until 

1991. Fifteen patients died due to postoperative complications and were excluded from 

this survival analysis. Among the remaining 64 consecutive patients, 12 patients (19%) 

had a long-term survival of more than 5 years. In relation with preoperative Bismuth 

classification, there were 3/15 (20%) long-term survivors with type I tumors and 9/26 

(35%) long-term survivors with type II tumors. In the group of type III and IV tumors, 

there were no long-term survivors. Concerning type of resection, 9/51 (18%) patients had 

long-term survival after local resection and 3/13 (23%) patients after local resection 

combined with hemihepatectomy. Complete tumor free surgical specimen margins were 

found in only 4/64 cases (6%), of which only one survived for more than 5 years. Of the 

12 long-term survivors, five died after 5 years, of which 2 had developed metastases and 

one a local recurrence. The mean survival was 34 months, with a median survival of 

19 months. Eventually, besides preoperative Bismuth classification of the tumor, also 

absence of multifocality, diploid type tumors and negative proximal bile duct margins at 

histopathological examination, were found to be significant prognostic factors for long-

term survival. 

Due to extensive experience with ERCP in our institution, palliative treatment of 

hilar cholangiocarcinoma is predominantly achieved by means of endoscopic biliary 

drainage. Survival after palliative stenting is however short, and probably due to patient 

selection, better results are reported after bilio-digestive bypass procedures. Furthermore, 

endoscopic palliation in type III and IV hilar cholangiocarcinoma is less satisfactory in 

respect with success and complication rate. In Chapter 10, patients with type III and IV 

tumors were analyzed retrospectively, with the aim to compare results after endoscopic 

palliation in a concise group of patients, who were primarily referred for resection. 

Between 1992 and 1999, 41 patients were considered irresectable during additional 

diagnostic work-up in our department, including an explorative laparotomy in 

16 patients. In all patients, biliary drainage was established by means of ERCP with 

insertion of endoprostheses. In 12 patients, additional PTBD was performed. Overall 

median survival was 9 months, which is relatively long. During follow-up, biliary 
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drainage remained the leading problem. In 91% of patients, replacements of endo

prostheses were needed, with a mean of 4 ± 3.5 times. Adjuvant radiation had no 

influence on survival. Because, in the literature, biliary-enteric bypass procedures 

showed effective relief of symptoms and accordingly, excellent palliation, we have come 

to the conclusion, when already a surgical exploration is performed in patients with type 

III and IV tumors, a surgical bypass procedure should be performed. 

General discussion and future perspectives 

Hilar cholangiocarcinoma are difficult to treat and need a multidisciplinary 

approach in specialized referral centers. Due to limitations of imaging techniques and 

based on the intention of not missing a potentially curable cancer, resection of a benign 

lesion mimicking a malignant lesion cannot be avoided in 15% of patients with suspected 

hilar cholangiocarcinoma. Resection can generally be performed by local resection for 

Bismuth type I and II tumors. For type III tumors, however, an additional hemi-

hepatectomy is mandatory. In our opinion, type IV tumors carry a high risk of leaving 

behind tumor tissue, and therefore extended resections in these tumors are better 

avoided. 

Overall, hospital morbidity (65%) and hospital mortality (14%) after these resections 

remain high, especially after vascular and extended liver resections. In most recent years 

however, a different preoperative assessment was adopted in which laparoscopy with 

ultrasound was the major difference. A better preoperative diagnosis led to a better 

operative plan and unnecessary (extended) palliative resections could be avoided in 40% 

of patients. This, in combination with better results after local resection, resulted in 

lower overall complication rates. During the last 5 years, even an overall higher margin 

negative resection rate (32%) was achieved. It remains to be seen however, if in the future 

this also will lead to higher survival rates. 

Overall median survival in patients with hilar cholangiocarcinoma after resection 

was 21 months. There was however a significant difference between the use of adjuvant 

radiotherapy (24 and 8 months, with and without irradiation, respectively). Possibly, the 
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survival advantage of additional radiotherapy relates to the high proportion of tumor 

margin positive resections (86%). Among the long-term survivors (>5 years, 19%), 

preoperative Bismuth classification, absence of multifocality, diploid type tumors and 

negative proximal bile duct margins at histopathological examination, were found to be 

the only significant prognostic factors for survival. 

Long-term complications associated with adjuvant radiotherapy were substantial, 

however difficult to distinguish from symptoms of defective drainage or tumor recur

rence. The combination of external beam irradiation with brachytherapy by means of a 

temporary jejunostomy did not show any benefit on either the length or the quality of 

survival, but generated more complications and therefore, has been abandoned. Recently, 

we suggest additional radiotherapy (50 Gy) in all patients who have undergone a resection 

for a hilar cholangiocarcinoma, delivered exclusively by external beam irradiation. And, 

because of the risk of development of implantation metastases (20%), which was 

associated with patients who had undergone biliary drainage before resection, we also 

advise preoperative radiotherapy of 10.5 Gy in these patients. Results after preoperative 

radiotherapy suggest that the risk of implantation metastases decreases, without any 

specific adverse effects. 

The choice of palliative treatment in hilar cholangiocarcinoma remains controversial. 

The type of palliation seems to depend on local expertise in a center. However, when 

patients are primarily referred for resection and eventually tumor excision appears not 

possible, this selected group of patients will probably survive a considerable time 

(median survival: 9 months) and more complications will be anticipated during follow 

up. And, because we know that in advanced hilar cholangiocarcinoma endoscopic 

palliation is less satisfactory with respect to success and complication rate, the possible 

adverse effects of surgical palliation have to be weighed against the complications 

associated with endoscopic treatment. Therefore, in unresectable disease determined at 

explorative laparotomy, a surgical bypass procedure is probably the preferable option. 

Furthermore, for palliation, radiotherapy did not prolong survival and therefore was 

abandoned. 
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Concerning future perspectives, diagnostic laparoscopy with US, thin-section 

multiphasic spiral CT scan and MRCP are promising and need further clinical 

assessment. MRCP has potential to replace ERCP, avoiding the adverse effects of the latter, 

including alteration of bacterial flora in the bile ducts and detachment of tumor cells. 

Also the use of other diagnostic tools, such as serum tumor markers and endoscopic US-

guided fine-needle aspiration, need to be further explored. Several, limited studies have 

even documented the ability of positron-emission-tomography (PET) to detect 

cholangiocarcinomas as small as 1 cm in diameter. 

Regarding treatment, further development of chemotherapy, in which combinations 

of different agents are tested, can possibly offer prolonged survival. Preoperative 

strategies, however, such as chemo-radiotherapy are not realistic in view of the high rate 

of misdiagnosed, benign lesions in the hepatic hilum. Furthermore, it is questionable if 

major improvement in survival will result from more aggressive and advanced surgical 

techniques or radiation therapy. Instead, perhaps early detection or genetic alteration of 

the tumor will bring more hope for the future. 
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Samenvatting en conclusies 

Primaire cholangiocarcinomen vormen nog steeds een uitdagend diagnostisch en 

therapeutisch probleem. Tussen 1983 en 1998 ondergingen 112 patiënten met een 

dergelijke tumor ter plaatse van de lever hilus, vaak ook wel Klatskin tumor genoemd, 

een resectie in het Academisch Medisch Centrum, te Amsterdam. Dit proefschrift 

behandelt de beperkingen, de complicaties en de alternatieven van de chirurgische 

behandeling van proximale cholangiocarcinomen. Hierbij wordt het vaak lastige onder

scheid met goedaardige laesies geëvalueerd en verder wordt het soort resectie met 

bijbehorende complicaties en het gebruik van adjuvante bestraling en de lange-termijn 

overleving behandeld. Er wordt ook ingegaan op de palliatieve behandeling van de 

uitgebreidere tumoren. 

Aangezien hilaire cholangiocarcinomen niet alleen een nauwe relatie hebben met 

belangrijke structuren zoals de arteria hepatica en de vena portae, maar vaak ook uit

breiding vertonen langs het proximale gedeelte van de galwegen met perineurale en 

lymfatische ingroei, is een radicale resectie moeilijk en vaak zelfs onmogelijk. Een locale 

resectie van deze tumoren, en zeker wanneer dit gecombineerd wordt met een partiele 

lever resectie, gaat gepaard met een aanzienlijke morbiditeit en mortaliteit. Resultaten 

na resectie worden geanalyseerd in Hoofdstuk 2, waarin de periode tussen 1983 en 1998 

wordt beschreven. Gedurende deze periode ondergingen 80 opeenvolgende patiënten 

een locale resectie en bij 32 patiënten werd deze resectie uitgebreid met een hemi-

hepatectomie. Om de verschillende vormen van behandeling gedurende deze studie goed 

te kunnen evalueren werd de gehele periode verdeeld in 3 intervallen van 5 jaar. Het 

totale percentage patiënten met postoperatieve complicaties was 65%. De totale mortali

teit was 15% na een locale resectie en 25% na een hemi-hepatectomie. Gedurende de laatste 

5 jaar was er een significant lagere morbiditeit en geen mortaliteit na een locale resectie. 

Verder bleek er een significante relatie te bestaan tussen de hoogte van de Bismuth 

classificatie en de postoperatieve morbiditeit. Na univariant analyse bleken uitgebreide 

lever resecties en vasculaire resecties evenals een albumine niveau in het bloed van onder 

2 2 6 SAMENVATTING EN CONCLUSIES 



de 35 g/L, een significant voorspellende waarde te hebben voor verhoogde mortaliteit. 

Overigens bleek wel dat (uitgebreide) lever resecties resulteerden in een hoger percentage 

microscopisch tumorvrije resecties. Uiteindelijk zal verbeterde preoperatieve diagnos

tiek, minder onnodige palliatieve resecties tot gevolg hebben en door de hier uit 

voortkomende selectie van patiënten zal kunnen worden bepaald wie alleen een locale 

resectie hoeft te ondergaan met minder complicaties en wie kan profiteren van een 

uitgebreidere resectie. 

In een voorgaande studie gedurende de periode 1984 tot 1990 meldden wij dat in 13% 

van de patiënten die een resectie ondergingen voor een voor maligniteit verdachte laesie 

ter plaatse van de lever hilus, deze laesie uiteindelijk niet maligne bleek te zijn. Ten 

gevolge hiervan werden deze patiënten bloot gesteld aan niet onaanzienlijke resecties. 

Met het doel om verdachte kenmerken van een galweg vernauwing ter plaatse van de 

lever hilus te kunnen definiëren, worden in Hoofdstuk 3 alle klinische en radiologische 

karakteristieken herbeoordeeld van patiënten die een resectie ondergingen van een 

tumor die uiteindelijk bij histo-pathologisch onderzoek goedaardig bleek te zijn. Deze 

kenmerken zouden dan mogelijk in de toekomst gebruikt kunnen worden om het 

bovengenoemde percentage aan vals-positieve diagnoses ten aanzien van cholangio-

carcinomen, te kunnen verminderen. Onder 132 opeenvolgende patiënten met een 

tumor ter plaatse van de lever hilus die een resectie ondergingen tussen 1983 en 1998, 

hadden 20 patiënten (15%) een benigne afwijking. De postoperatieve morbiditeit en 

mortaliteit in deze groep was respectievelijk 68% en 5%. Hoewel niet primair ten gevolge 

van ziekte-gerelateerde complicaties, overleden 3 patiënten na ontslag uit het ziekenhuis. 

Slechts 33% van de patiënten had geen enkel symptoom gedurende de follow-up. Alle 

medische gegevens en verrichte radiologische diagnostiek van deze patiënten werd door 

een panel van specialisten, allen met ervaring in lever-, pancreas- en galwegziekten, 

geblindeerd herbeoordeeld. De combinatie van symptomen werd uiteindelijk in slechts 3 

van de 19 patiënten (16%) als niet verdacht beschouwd. Bij herbeoordeling van het 

echografisch onderzoek bestond er in 15 van de 16 patiënten (94%) waarbij dit onderzoek 

was verricht, verdenking op maligniteit. Bij 14 van de 18 patiënten (78%) waarbij een 
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cholangiogram (ERCP/ PTC) was verricht, werd deze als verdacht beschouwd. De uit

eindelijke gemeenschappelijke score, welke primair gebaseerd was op het onderzoek dat 

de meeste verdenking opleverde, was verdacht in 50% en zeer verdacht in de overige 50% 

van de patiënten. Dus, zelfs na nauwgezette herbeoordeling van de preoperatieve 

informatie, werd de primaire diagnose bevestigd. Alleen de ernst van de verdenking 

verschilde maar dit zou geen invloed hebben gehad op de uiteindelijke keuze van 

behandeling. Ten gevolge van de beperkingen van de huidige preoperatieve onderzoeken, 

kan een vals-positieve diagnose ten aanzien van een maligniteit niet worden vermeden, 

hetgeen in deze serie resulteerde in 15% resecties voor een uiteindelijk benigne afwijking. 

Van deze patiënten met een goedaardige laesie hadden 2 patiënten een zogenaamde 

Granular Cell tumor. In Hoofdstuk 4, worden deze patiënten besproken en wordt er een 

overzicht van de literatuur gegeven. Deze zeldzame tumoren metastaseren niet en 

hebben een voorkeurslocalisatie in de dermis en het subcutane weefsel, met name in de 

mondholte, borstwand en extremiteiten. Ze kunnen uiteindelijk overal voorkomen. In de 

literatuur zijn tot nu toe 53 gevallen met een biliaire Granular Cell tumor beschreven. 

Deze tumoren komen vaak voor in jonge vrouwen met een donkere huidskleur en gaan 

gepaard met symptomen van buikpijn, geelzucht of een combinatie hiervan. Tijdens het 

preoperatieve onderzoek is het moelijk om deze hilaire Granular Cell tumoren te 

onderscheiden van cholangiocarcinomen, scleroserende cholangitis of vaker 

voorkomende goedaardige, biliaire tumoren. Daarom worden de meeste gevallen pas 

vastgesteld na operatie. Excisie met tumorvrije randen is de enige adequate behandeling 

en heeft een goede prognose. 

Naast hilaire cholangiocarcinomen kunnen ook tumoren halverwege de ductus 

choledochus en tumoren uitgaande van de papil van Vater worden behandeld met een 

lokale resectie. Hoofdstuk 5 behandelt de ervaring binnen het Academisch Medisch 

Centrum te Amsterdam met lokale resectie van deze afwijkingen. Tussen 1983 en 1998, 

werden 80 patiënten met een hilair cholangiocarcinoom middels een lokale resectie 

behandeld (52 patiënten met Bismuth type I en II tumoren en 28 patiënten met type III 

tumoren). Tumorvrije resectieranden na een lokale resectie werden gevonden in 10 
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patiënten met een type I en II tumor (19.2%), en in 1 patiënt met een type III tumor 

(3.6%). Hiertegenover stond een groep van 32 patiënten waarbij naast een lokale resectie 

ook een lever resectie volgde. In deze laatste groep bleek dat bij 5 patiënten (15.6%) de 

resectieranden tumorvrij waren. In de periode 1993-1998 werden 13 patiënten met een 

mid-choledochus tumor behandeld. In 8 patiënten werd een lokale resectie verricht en in 

5 patiënten een subtotale pancreaticoduodenectomie (PPPD). Vijf patiënten hadden 

negatieve snijranden, 2 na een locale resectie (25%) en 3 na een PPPD (60%). Tussen 1993 

en 1997 ondergingen 9 patiënten een locale resectie voor een voor ampullaire adenoom 

verdachte afwijking, waarbij het uiteindelijk bleek te gaan om een carcinoom. Bij 

4 patiënten (44%) met een Tl tumor, was de resectie van het carcinoom locaal radicaal. 

Bij 6 patiënten, waaronder de 4 patiënten met een complete lokale resectie, werd 

aanvullend een PPPD verricht waarbij geen resttumor werd gevonden maar wel in 2 

preparaten lymfklier metastasen. Samenvattend, Klatskin type I en II tumoren kunnen 

goed behandeld worden d.m.v. een lokale resectie. Ook mid-choledochus carcinomen, 

met name de proximaal gelegen tumoren, kunnen worden behandeld met een lokale 

resectie, echter gezien de mogelijke lymfkliermetastasen heeft een PPPD de voorkeur. Bij 

adenomen ter hoogte van de papil van Va ter kan met een lokale resectie worden volstaan, 

wanneer er bij vriescoupe onderzoek geen verdenking op een maligniteit bestaat. Echter, 

zelfs bij beperkte carcinomen bij de papil is een lokale resectie niet verstandig gezien de 

kans op lymfatische uitzaaiing. 

Tijdens de follow-up van patiënten na een resectie van een hilair cholangiocarcinoom 

werd een groot aantal patiënten met entmetastasen gevonden. Opvallend hierbij was het 

feit dat alle patiënten preoperatief een ERCP met stent plaatsing hadden ondergaan. In 

Hoofdstuk 6 worden daarom mogelijke risicofactoren die entmetastasen zouden kunnen 

veroorzaken geanalyseerd. Tweeënvijftig patiënten die een resectie van een Klatskin 

tumor hadden ondergaan werden in 2 groepen verdeeld, waarbij de patiënten die 

preoperatief een ERCP met stent plaatsing hadden ondergaan (n=41) werden vergeleken 

met patiënten waarbij preoperatief geen galweg drainage had plaats gevonden (n=ll). 

Acht patiënten, allen na preoperatieve drainage (20%) ontwikkelde entmetastasen binnen 
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1 jaar na resectie. Geen van de patiënten uit de niet-gedraineerde groep ontwikkelde een 

entmetastase. Uit deze studie blijkt dat er in ieder geval enig verband bestaat tussen een 

preoperatief ERCP met biliaire drainage en het ontwikkelen van entmetastasen, na 

resectie van een Klatskin tumor. Echter, een goed opgezet prospectieve studie zal nood

zakelijk zijn om te bepalen of inderdaad galweg drainage bij patiënten met receseerbare 

galweg tumoren, een risicofactor is voor het ontwikkelen van entmetastasen. Met het 

doel om het ontstaan van entmetastasen te voorkomen, werd in 1990 in het Academisch 

Medisch Centrum te Amsterdam gestart met het geven van preoperatieve radiotherapie 

bij patiënten met resectabele hilaire cholangiocarcinomen, die preoperatief een 

endoscopische stent plaatsing hadden ondergaan. Het doel van de in Hoofdstuk 7 

gepresenteerde analyse was het evalueren van de resultaten na preoperatieve bestraling, 

met het oog op een eventuele vermindering op het ontstaan van deze entmetastasen. 

Eenentwintig patiënten met een proximaal cholangiocarcinoom, die na preoperatieve 

bestraling een resectie hadden ondergaan, werden retrospectief geanalyseerd. De 

preoperatieve bestraling bestond uit 3 fracties van 3.5 Gy uitwendige bestraling van het 

hilus gebied. Preoperatieve drainage vond bij 19 patiënten (90%) plaats, die allemaal 

preoperatief bestraald werden. Tijdens deze behandeling werden geen complicaties 

gezien. Hoewel de preoperatieve radiotherapie geen invloed leek te hebben op de 

overleving, ontwikkelde gedurende een follow-up periode van 2 tot 79 maanden, geen 

enkel patiënt een entmetastase. De resultaten van deze studie suggereren daarom dat 

preoperatieve radiotherapie de kans op entmetastasen bij patiënten die galweg drainage 

hebben ondergaan, vermindert. Echter, om zeker te zijn van het nut van preoperatieve 

radiotherapie is een gerandomiseerde studie noodzakelijk. 

Het is de vraag of postoperatieve radiotherapie een overlevingsvoordeel biedt na een 

resectie van een hilair cholangiocarcinoom. Uit een recente prospectieve studie blijkt dat 

postoperatieve radiotherapie geen effect heeft op noch de overlevingsduur noch de 

kwaliteit van leven. Het doel van de studie die in Hoofdstuk 8 wordt beschreven, is het 

onderzoek naar de waarde van radiotherapie en met name intraluminale brachytherapie, 

na resectie van een hilair cholangiocarcinoom, waarbij de lange-termijn complicaties en 
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de overleving worden geanalyseerd. Tussen 1983 en 1998 overleefden 91 patiënten de 

postoperatieve periode na resectie van een hilair cholangiocarcinoom. Twintig patiënten 

werden niet aanvullend behandeld, 30 patiënten ontvingen alleen uitwendige bestraling 

(46 ± 11 Gy) en 41 patiënten kregen een combinatie van uitwendige bestraling (42 ± 5 Gy) 

en intraluminale brachytherapie (10 ± 2 Gy) via een jejunostomie op het distale gedeelte 

van de Roux-en-Y lis, die gebruikt werd voor de biliodigestive anastomose. In de gehele 

groep had 88% van de patiënten late complicaties, die significant meer aanwezig waren 

bij de patiënten die werden behandeld door middel van brachytherapie. Cholangitis 

(49%) was na buikpijn (56%) de meest voorkomende complicatie en kwam significant 

vaker voor na brachytherapie. Heus (36%) was hierna de meest voorkomende late 

complicatie en was specifiek gerelateerd aan adjuvante bestraling. In 24% van de met 

brachytherapie behandelde patiënten werd retrograde gallekkage gezien na het sluiten 

van de tijdelijke jejunostomie. De algehele mediane overleving na behandeling met 

adjuvante bestraling was hoger vergeleken met niet behandelde patiënten (24 maanden 

t.o.v. 8 maanden). Er bestond echter geen significant voordeel ten aanzien van het 

gebruik van brachytherapie. Het aantal lange-termijn complicaties was niet onaanzien

lijk en duidelijk gerelateerd aan aanvullende bestraling, waarbij zelfs een toename werd 

gezien bij patiënten na brachytherapie. Het gebruik van adjuvante bestraling na resectie 

van een hilair cholangiocarcinoom wordt daarom in onze kliniek nog steeds voortgezet, 

waarbij echter alleen gebruik wordt gemaakt van uitwendige bestraling. 

In een poging om prognostische factoren voor lange-termijn overleving te bepalen 

werden in Hoofdstuk 9 alle patiënten die een resectie voor een hilair cholangio

carcinoom hadden ondergaan retrospectief geanalyseerd. Alle patiënten werden ge-

includeerd tot en met 1991, om een minimale follow-up van 5 jaar te kunnen bepalen. 

Vijftien patiënten overleden ten gevolge van postoperatieve complicaties er werden 

buiten deze overlevingsanalyse gehouden. Van de overgebleven 64 opeenvolgende 

patiënten, overleefden 12 patiënten (19%) een periode van meer dan 5 jaar. In relatie met 

de preoperatieve Bismuth classificatie waren er 3/15 (20%) lange-termijn overlevenden 

met een type I tumor en 9/26 (35%) lange-termijn overlevenden met een type II tumor. In 
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de groep patiënten met een type III en IV tumor heeft geen patiënt langer dan 5 jaar 

geleefd. In de groep van 51 patiënten die een locale resectie ondergingen hadden 9 

patiënten (18%) een lange-termijn overleving en in de groep van 13 patiënten die naast 

een locale resectie ook een hemi-hepatectomie ondergingen waren er 3 lange-termijn 

overlevenden (23%). Compleet tumorvrije resectie- en dissectievlakken werden slechts in 

4/64 (6%) patiënten gevonden, waarvan er één langer dan 5 jaar heeft geleefd. Vijf 

patiënten, bij wie in 2 gevallen metastasen en in 1 geval een locaal recidief was 

vastgesteld, zijn na meer dan 5 jaar alsnog overleden. De gemiddelde overleving was 34 

maanden en de mediane overleving was 19 maanden. Uiteindelijk bleek na analyse dat 

naast de preoperatieve Bismuth classificatie ook de afwezigheid van multifocaliteit, 

diploïde tumoren en een negatief proximaal snijvlak bij histopathologisch onderzoek 

significante prognostische factoren voor lange-termijn overleving zijn. Als gevolg van de 

uitgebreide ervaring met ERCP,s, bestaat de palliatieve behandeling van hilaire 

cholangiocarcinomen in ons ziekenhuis voornamelijk uit endoscopische galweg 

drainage. Echter, de overleving na deze palliatieve behandeling is kort en mogelijk ten 

gevolge van een selectie van patiënten, worden betere resultaten vermeld na bilio-

digestive procedures. Verder is het succespercentage en het percentage aan complicaties 

bij type III en IV hilaire cholangiocarcinomen minder gunstig na de endoscopische 

palliatie. In Hoofdstuk 10 worden patiënten met type III en IV tumoren, die aanvankelijk 

naar ons waren doorverwezen voor het eventueel ondergaan van een resectie, 

retrospectief geanalyseerd met het doel om resultaten na endoscopische behandeling in 

deze specifieke groep patiënten te vergelijken met de literatuur. Tussen 1992 en 1999 

werd bij 41 patiënten, na aanvullende diagnostiek op onze afdeling waaronder een 

exploratieve laparotomie bij 16 patiënten, de tumor als irresectabel beschouwd. Bij alle 

patiënten werd de galweg drainage verzorgd door het endoscopisch plaatsen van een 

endoprothese. Bij 12 patiënten werd aanvullend nog een PTBD verricht. De algehele 

mediane overleving was 9 maanden, hetgeen relatief lang is. Gedurende de follow-up 

bleef echter de galweg drainage een groot probleem. Bij 91% van de patiënten was 

gemiddeld 4 ± 3.5 keer vervanging van de endoprothese noodzakelijk. Adjuvante 
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bestraling had overigens geen effect op overleving. Omdat in de literatuur goede 

resultaten worden beschreven na behandeling door middel van een bilio-digestive 

anastomose en derhalve goede palliatie wordt bereikt, zijn wij van mening dat bij type III 

en IV tumoren, zeker na exploratie, getracht moet worden een chirurgische bypass 

procedure aan te leggen. 

Algemene discussie en toekomstperspectief 

Hilaire cholangiocarcinomen zijn moeilijk te behandelen en vereisen een multi

disciplinaire aanpak in gespecialiseerde centra. Ten gevolge van de beperkingen van de 

beeldvormende technieken en mede gebaseerd op het feit dat een in principe curabele 

vorm van kanker niet gemist mag worden, kan in 15% van alle patiënten met een voor 

maligniteit verdachte laesie, een resectie voor een uiteindelijke goedaardige afwijking 

niet vermeden worden. In het geval van een Bismuth type I en II tumor kan in het 

algemeen worden volstaan met een locale resectie. Echter, bij een type III tumor is een 

aanvullende hemi-hepatectomie aan te bevelen. In onze ogen is in het geval van type IV 

tumoren de kans op het achterlaten van tumorweefsel groot en kunnen uitgebreidere 

resecties beter worden vermeden. In het algemeen is de ziekenhuismorbiditeit (65%) en 

mortaliteit (14%) na dergelijke resecties hoog, met name na vaat- en uitgebreidere 

resecties. Echter, de meer recente jaren werden gekenmerkt door een veranderd 

preoperatief onderzoek, waarin met name laparoscopic met echografisch onderzoek een 

groot aandeel kreeg. Ten gevolge van een betere preoperatieve diagnose en vervolgens 

een beter operatieplan konden hierdoor in maar liefst 40% van de patiënten onnodige 

(uitgebreide) palliatieve resecties worden vermeden. Dit, gecombineerd met het feit dat 

er betere resultaten volgden na een locale resectie, resulteerde in algeheel lagere 

complicatie cijfers. Gedurende de laatste 5 jaar steeg zelfs het percentage aan tumorvrije 

snijvlakken (32%), waarbij het overigens nog moet blijken of dit ook tot hogere 

overlevingspercentages zal leiden. De gemeenschappelijke mediane overleving van 

patiënten na resectie van een hilair cholangiocarcinoom was 21 maanden. Hierbij was er 

overigens een significant verschil in het wel of niet toepassen van adjuvante 
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radiotherapie (24 maanden en 8 maanden, respectievelijk met en zonder bestraling). De 

winst in overleving na aanvullende bestraling heeft mogelijk te maken met het feit dat 

er in een groot aantal van de resecties een tumor positief resectie vlak aanwezig was 

(86%). Onder de lange-termijn overlevenden (>5 jaar, 19%) waren de preoperatieve 

Bismuth classificatie, de afwezigheid van multifocaliteit, diploïde tumoren en resecties 

met tumorvrije proximale resectievlakken de enige significante prognostische factoren. 

De aan adjuvante radiotherapie gerelateerde lange-termijn complicaties waren 

aanzienlijk, waarbij het overigens moeilijk was om onderscheid te maken met 

verschijnselen van insufficiënte galweg drainage of voortkomend uit een tumor recidief. 

De combinatie van uitwendige bestraling en brachytherapie door middel van een 

tijdelijke jejunostomie had, terwijl het met meer complicaties gepaard ging, geen 

aanvullende waarde ten aanzien van de overlevingsduur en de kwaliteit van overleving 

en wordt daarom ook niet meer toegepast. Thans adviseren wij uitsluitend uitwendige 

bestraling (50 Gy) bij alle patiënten die een resectie van een hilair cholangiocarcinoom 

hebben ondergaan. Gezien de kans op het ontwikkelen van entmetastasen bij patiënten 

die voor de resectie galweg drainage hebben ondergaan (20%), adviseren wij preoperatieve 

radiotherapie in een dosis van 10.5 Gy. De resultaten van preoperatieve bestraling 

suggereren dat de kans op entmetastasen kleiner wordt zonder dat er specifieke 

bijwerkingen voorkomen. De keuze van palliatie van hilaire cholangiocarcinomen blijft 

een punt van discussie. De vorm van palliatie lijkt af te hangen van de plaatselijke 

ervaring in behandelcentra. Echter, bij patiënten die in eerste instantie zijn 

doorverwezen voor het mogelijk ondergaan van een resectie en waarbij uiteindelijk blijkt 

dat de tumor irresectabel is, bestaat de kans dat de overleving in deze groep iets langer 

is (mediane overleving: 9 maanden) dan in de groep van patiënten die op voorhand niet 

resectabel blijken, waardoor er gedurende de follow-up weer meer complicaties te 

verwachten zijn. Bovendien is de ervaring dat bij uitgebreidere hilaire cholangio

carcinomen de endoscopische palliatie minder bevredigend is ten aanzien van het succes

percentage en de kans op complicaties, zodat de mogelijke nadelen van chirurgische 

palliatie dan afgewogen moeten worden ten opzichte van de lange-termijn complicaties 
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na endoscopische behandeling. Daarom is, wanneer toch al een exploratieve laparotomie 

is ondernomen, een chirurgische bypass procedure waarschijnlijk een betere optie. Bij de 

palliatieve behandeling had bestraling overigens geen effect op de overlevingsduur en 

kan daarom ook achterwege worden gelaten. 

Aangaande de toekomstperspectieven lijken de diagnostische laparoscopic gecombi

neerd met echografie, de meerfasen spiraal CT scan en ook de MRCP veelbelovend en 

deze dienen verder in de kliniek toegepast te worden. Hierbij heeft de MRCP zelfs het 

potentieel om de ERCP te vervangen, waarbij dan de nadelen van deze laatste techniek, 

waaronder infectie van de galwegen en het losmaken van tumorcellen, vermeden 

kunnen worden. Het gebruik van andere diagnostische hulpmiddelen zoals serum 

tumormarkers en endoscopische echogeleide dunne-naald aspiratie dient ook verder 

vervolgd te worden. Verscheidene kleinere studies hebben zelfs de mogelijkheid van het 

gebruik van positron-emissie-tomografie (PET) beschreven om cholangiocarcinomen met 

een grootte van 1 cm aan te kunnen tonen. Aangaande de behandeling zal de verdere 

ontwikkeling van chemotherapie, waarbij combinaties van verschillende middelen 

worden getest, mogelijk verlenging van overleving brengen. Preoperatieve strategieën 

zoals chemo-radiotherapie lijken echter niet realistisch gezien de hoge mate van vals-

positiviteit door het voorkomen van niet vast te stellen, benigne afwijkingen in de lever 

hilus. Het blijft overigens de vraag of grote verbetering in overleving verwacht kan 

worden van meer agressieve en uitgebreidere chirurgische technieken of van radio

therapie. In plaats hiervan zal mogelijk vroege herkenning en genetische manipulatie 

meer hoop voor de toekomst geven. 
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aan mijn huidige functie van Chef de Clinique. Het is een voorrecht met u te mogen werken. 

Uw charisma, geduld en humor zullen voor mij altijd een voorbeeld blijven. Ook dank ik u 
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Dr. E.A.J. Rauws, beste Erik, graag wil ik je bedanken voor het feit dat je de taak van 

co-promoter op je hebt willen nemen. 

Ook de overige leden van de promotiecommissie, Prof. K. Huibregtse, Prof. O.T. 

Terpstra, Prof. G.G.M. Bartelink en Prof. F.J.W. ten Kate dank ik voor het kritisch doorlezen 

van het manuscript. 

Prof. H. Obertop, ten eerste ben ik u zeer dankbaar voor het feit dat u mij op dit 

onderzoek geattendeerd heeft, en verder dank ik u voor het kritisch doorlezen en corri

geren van hoofdstuk 2. Last but not least, het was een voorrecht om in uw kliniek het 

eerste gedeelte van mijn opleiding te volgen. 
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Dr. L.Th. de Wit, beste Laurens, allereerst wil ik je danken voor het feit dat jij de 

meeste resecties hebt verricht, hetgeen jouw grootste aandeel in dit proefschrift is 

geweest. Verder dank ik je voor de vele plaatjes die ik van je over mocht nemen. Ik ben 

blij datje naar het OLVG bent gekomen alwaar ik thans de mogelijkheid heb om van jou 

de chirurgische kneepjes te leren. 

Helgard Neumann, dank je voor de start van dit onderzoek en voor jouw aandeel bij 

het invoeren van patiënten gegevens. Het was monnikenwerk. Niet in de laatste plaats 

dank ik je natuurlijk ook voor jouw actieve bijdrage aan meerdere hoofdstukken. 

Dennis te Boekhorst, ik ben je zeer erkentelijk dat ik het hoofdstuk over Granular Cell 

Tumors in dit proefschrift heb mogen verwerken. 

Patrick Vos en Dennis den Hartog, ik dank jullie beiden voor jullie aandeel in dit 

proefschrift. Het is prettig om met echte ras-wetenschappers te mogen werken. 

Prof. D. Gonzales Gonzales en Dr. A. Bosnia, u beiden wil ik apart danken voor de 

gegevens die ik heb mogen gebruiken en ook voor het kritisch doorlezen van enkele 

hoofdstukken. 

Verder wil ik de overige mede auteurs danken voor hun bijdrage aan de diverse 

hoofdstukken. 

Zonder het werk van Prof. M.N. van der Heyde was dit proefschrift waarschijnlijk 

nooit tot stand gekomen. Zijn aandacht en enthousiasme voor de Klatskin tumoren 

hebben er voor gezorgd dat deze serie in het AMC geopereerde patiënten, ook 

internationaal gezien, zo groot is. 

Dr. P.C.M. Verbeek, beste Paul, ook jouw bijdrage aan de behandeling van deze 

patiënten populatie is in het verleden groot geweest. Ik heb veel van jouw voorbereidend 

werk kunnen profiteren. 

Niet in de laatste plaats ben ik veel dank verschuldigd aan de chirurgische staf van 

het Onze Lieve Vrouwe Gasthuis. Zij hebben mij in de gelegenheid gesteld om me tijdens 

mijn opleiding een aantal weken op het onderzoek toe te leggen. Verder hebben ze het 

vertrouwen in mij gehad om me, na mijn opleiding, aan te nemen als Chef de Clinique. 

Het is een genoegen om nu mét jullie te mogen werken. 
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Anne Toledo, wat is het mooi geworden. Ik ben blij dat je deze spoed opdracht hebt 

aangenomen. Mede dankzij jou kan ik het boekje vol trots tonen. 

Mijn paranimfen Peter Paul Coene en Rutger Klicks, wil ik bedanken voor alles wat er 

nog komen gaat. Ik ben blij dat jullie deze taak op jullie hebben willen nemen. Komt er 

nu eindelijk eens een einde aan jullie aantrekkelijke vrijgezellen bestaan? 

Lieve Bramiene, ik heb jouw eeuwige steun weer eens danig op de proef gesteld. De 

meeste dank ben ik jou verschuldigd. Ik hoop dat we nog heel lang samen kunnen 

genieten. 
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