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Abstract t 
Background:Background: Survival after pancreaticoduodenectomy for periampullary tumours is limited. 
Duringg the past years perioperative management improved and morbidity and mortality 
decreased.. The aim of the study is to analyse survival after pancreaticoduodenectomy and to 
determinee factors that influence survival. 

Methods:Methods: From October 1992 till September 1998, 204 patients with a ductal adenocarcinoma 
inn the pancreatic head (108), distal bile duct (32), and ampulla (64) who underwent standard 
pancreaticoduodenectomyy after up to date diagnostic work-up, were analysed with regard to 
histologyy and tumour status. Survival was calculated by using the Kaplan-Meier method. Risk 
factorss were identified in a univariate and multivariate analysis. 
Results:Results: Median survival after resection for carcinoma of the pancreatic head, distal bile duct, 
andd ampulla were 16*, 25,, and 24*  months respectively (*p=0.008). In the univariate analysis 
veinn resection, blood transfusion of more than 4 packed red cells, the presence of tumour 
positivee resection margins, lymph node metastases, and poor tumour differentiation 
significantlyy decreased survival. In the multivariate analysis positive resection margins, lymph 
nodee metastases, and poor tumour differentiation independently influenced survival. 
Conclusions:Conclusions: Survival after standard pancreaticoduodenectomy for periampullary tumours did 
nott improve and is still limited. Resection margins, lymph node status and tumour 
differentiationn are independent prognostic factors. 
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Introduction n 
Inn periampullary adenocarcinoma, including the pancreatic head, ampulla and distal bile duct, 
surgeryy offers the only hope for cure. Only 10-20% of the patients presenting with 
periampullaryy adenocarcinoma are candidate for resection, associated with a 5-year survival 
thatt varies between 1 and 39%1-8. Survival is more favourable in patients with ampullary 
carcinomaa whereas in patients with pancreatic carcinoma, surgery was considered a waist of 
resourcess by some authors9. Decreased operation mortality after pancreaticoduodenectomy 
(PD)10"188 resulted in a more optimistic view towards resection, and increased survival after PD 
hass been reported as well18'20. This can not be explained by the decreased operation mortality 
alone.. Patient selection as a result of a better diagnostic approach could play a role. Helical 
CTT can detect vascular ingrowth and small metastases more precise than other techniques22"23. 
Diagnosticc laparoscopy and laparoscopic ultrasonography were shown to be useful in staging 
off  some gastrointestinal tumours24 although not so much in patients with periampullary 

25-27 7 

tumours s 
Differentt factors can influence survival and these prognostic factors can be used for the 
selectionn of patients for resection and adjuvant therapy. The predictive value for survival has 
beenn shown for age, sex, duration of symptoms, peri-operative blood transfusions, lymph node 
metastases,, aneuploid tumour DNA content, perineural invasion and tumour size1'3"5,11'20'2 "31. 
Itt is not known whether better patient selection and lower operation mortality that is possible 
nowadayss improve survival, and what prognostic factors are relevant after this improved 
patientt selection. Therefore the aim of this study is to analyse the survival after 
pancreaticoduodenectomyy in a recent series of consecutive patients. 

Patientss and Methods 
Inn the period from October 1992 till October 1998, 204 consecutive patients with ductal 
adenocarinomaa of the pancreas (n=108), distal bile duct (n=32), or the ampulla (n=64) 
underwentt pancreaticoduodenectomy and were analysed. There were 99 males and 105 
femaless with a mean age of 65 (range 32-83). Data was collected from a prospective database. 
Helicall  CT was introduced in our hospital in 1992 and was performed preoperatively in 96 
patientss (47%) as previously described32. Diagnostic laparoscopy was introduced in 1993 and 
wass performed in 146 patients (72%) as previously described33'34. Patients with localised 
diseasee and without total occlusion of the portal or superior mesenteric vein on CT scan, or 
histologyy proven vascular ingrowth or metastases during laparoscopy, underwent an 
explorativee laparotomy. So patients with suspected ingrowth of more than 180 on CT and 
thuss with a high chance of irresectability32 also underwent exploration in absence of 
histologicall  proof. 
Thee technique of choice was a standard pylorus preserving pancreaticoduodenectomy35,36 but 
inn 41 patients a standard Whipple's procedure was performed. Reconstruction was performed 
withh a single retro-colic jejunal-limb reconstruction. In 34 patients previously undiagnosed 
limitedd venous ingrowth was encountered during surgery, mostly after transsection of the 
pancreas.. In these patients a wedge excision or a segmental resection of the portal or superior 
mesentericc vein was performed as has been reported previously . 
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Thee following peri-operative parameters were studied: venous resection, total blood loss, 
surgeryy related blood transfusion (transfusions during surgery and within the first 24 hours 
postoperatively),, postoperative complications, hospital stay, hospital mortality and adjuvant 
therapy. . 

Resultss of the histological examination of the resection specimens were analysed for tumour 
location,, tumour size, tumour differentiation, tumour status of the lymph nodes, and tumour 
statuss of the resection margins. 

Alll  patients were followed for survival analysis on a regular base in the outpatient clinic. 
Whenn follow-up was incomplete the general practitioner or the general registration office was 
contacted. . 

Survivall  analyses were performed using the Kaplan-Meier survival analysis to estimate 
survival.. Hospital mortality was included in the survival analysis. The Log rank test was used 
too compare differences in survival time between the different groups. After univariate analysis 
alll  significant prognostic factors were entered in a Cox proportional hazard model and a 
backwardd logistic regression analysis was performed. Sex and age undisputedly influence 
survivall  and for this reason these factors were entered in the multivariate model anyhow. 
Differencess were considered significant at p < 0.05. Separate analyses were performed only 
forr pancreatic carcinoma because in this group the number of patients was sufficient for a 
reliablee analysis. 

Results s 
ClinicalClinical presentation 

Patientt characteristic and presenting symptoms of patients with pancreatic, distal bile duct, 
andd ampullary carcinoma are shown in table 1. Frequent symptoms in all three groups were 
jaundice,, weight loss, and pain. These symptoms and the duration of these symptoms were not 
differentt in the three groups. 

Peri-operativePeri-operative parameters 

Theree was no difference in the type of operation performed between the three groups 
concerningg preservation of the pylorus (table 2). Partial resection of portal or mesenteric vein 
wass performed significantly more often in patients with a pancreatic tumour compared with 
patientss with an ampullary tumour (27% vs 3%, p<0.01), and compared with patients with a 
distall  bile duct tumour, there was a trend wise difference (27% vs 9%, p=0.06). Median 
peroperativee blood loss and number of blood transfusions were not different in the subgroups. 
Complicationss occurred in a trend wise higher rate in the group with ampullary carcinomas 
comparedd with the group with pancreatic carcinomas (63% vs 44%, p=0.06). Hospital 
mortalityy and median postoperative hospital stay were not different in the three groups. 
Seventeenn patients received a combination of radiation and chemotherapy within an EORTC 
studyy , two patient received only radiation therapy and one patients received only 
chemotherapy. . 
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Tablee 1. Patient characteristics and presenting symptoms by tumour location. 

Gender r 

Male e 

Female e 

Agee (years) 

Median n 

Range e 

Jaundice e 

Pain n 

Weightt loss (kg) 

Median n 

Range e 

Palee stool 

Diabetes s 

Recentt Diabetes 

Durationn (weeks) 

Median n 

Range e 

Pancreatic c 

Carcinoma a 

n== 108 

466 (43)* 

622 (57) 

631 1 

37-83 37-83 

98(91) ) 

40(37) ) 

6 6 

0-25 5 

80(74) ) 

211 (19)1 

9(8) ) 

10 0 

0-104 4 

Distall  bile duct 

Carcinoma a 

nn = 32 

222 (69)* 

10(31) ) 

63 3 

32-77 7 

23(100) ) 

155 (47) 

6 6 

0-20 0 

277 (84) 

3(9) ) 

2(6) ) 

8 8 

0-30 0 

Ampullary y 

Carcinoma a 

nn = 64 

311 (48)* 

333 (52) 

68+ + 

37-78 8 

599 (92) 

26(41) ) 

6 6 

0-14 4 

400 (63) 

4(6)f f 

2(3) ) 

8 8 

0-75 5 

Numberss in parentheses represent percentages. (PP)PD = (pylorus preserving) pancreaticoduodenectomy 

PRCC = Packed Red Blood Cells. P < 0.05 compared with: +Pancreatic carcinoma, *distal bile duct carcinoma, 

'ampullaryy carcinoma. 

Histology Histology 
Tumourss located in the distal bile duct were significantly smaller than pancreatic tumours (2.0 
vss 2.5 cm, p=0.02) (table 3). Resection margins were significantly more often positive for 
tumourr after resection of a pancreatic or distal bile duct carcinoma than after resection of an 
ampullaryy carcinoma (46% and 41% vs 11%, p<0.01). The median number of lymph nodes 
(range)) resected and described in the pathology report for patients with pancreatic carcinoma, 
distall  bile duct carcinoma and ampullary carcinoma were respectively were 6 (0-23), 6 (1-15) 
andd 5 (1-23). Tumour positive lymph nodes were more often present in pancreatic carcinoma 
thann in distal bile duct carcinoma. No difference was seen in tumour differentiation between 
thee subgroups. 
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Tablee 2. Peroperative factors by tumour location. 

Factor r 

Resection n 

PD D 

PPPD D 

Venouss resection 

Estimatedd blood loss (L) 

Median n 

Range e 

Transfusionss (PRC) 

Median n 

Range e 

Complications s 

Hospitall  stay (days) 

Median n 

Range e 

Hospitall  mortality 

Adjuvantt therapy 

Pancreatic c 

Carcinoma a 

n== 108 

23(21) ) 

855 (79) 

29(27)* * 

1.2* * 

0.1-8.5 5 

0 0 

0-12 2 

48(44) ) 

16 6 

8-22 2 

0 0 

12 2 

Distall  bile duct 

Carcinoma a 

nn = 32 

6(19) ) 

26(81) ) 

3(9) ) 

1.3 3 

0.3-5.5 5 

0 0 

0-9 9 

188 (56) 

16 6 

10-107 7 

1(3) ) 

1 1 

Ampullary y 

Carcinoma a 

nn = 64 

12(19) ) 

52(81) ) 

2(3)) + 

1.0+ + 

0.1-3.5 5 

0 0 

0-8 8 

400 (63) 

17 7 

6-67 7 

2(3) ) 

7 7 

Numberss in parentheses represent percentages. (PP)PD = (pylorus preserving) pancreaticoduodenectomy 

PRCC = Packed Red Blood Cells. P < 0.05 compared with: fPancreatic carcinoma, *ampullary carcinoma 

Follow-upFollow-up and Survival 

Thee median follow-up period was 15 months and 130 (64%) patients died during follow-up. 
Twoo patients were lost to follow-up due to emigration and 72 (35%) of the patients were alive 
att the end of the follow-up period. Overall median survival was 20 months. The 1, 3 and 5-
yearr survival rate are respectively 69%, 27% and 16% (figure 1). 

UnivariateUnivariate analysis 
Thee median survival for patients with pancreatic carcinoma was 16 months, which was 
significantlyy less than 24 months for patients with ampullary carcinoma, but did not differ 
fromm the median survival of 25 months for patients with distal bile duct carcinoma (table 4). 
Otherr factors that significantly influenced survival were partial resection of the portal or 
superiorr mesenteric vein, blood transfusion of more than 4 packed red blood cells (PRC), 
tumourr positive resection margins (figure 2), tumour positive lymph nodes (figure 3), and 
tumourr differentiation (figure 4). Other factors, that did not significantly influence survival, 
weree gender, age, tumour size, and blood loss. 
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Tablee 3. Pathology by tumour location. 

Factor r 

Pancreaticc Distal bile duct Ampullary 

Carcinomaa Carcinoma Carcinoma 

nn = 108 n = 32 n = 64 

Tumourr size 

Median n 

Range e 

Resectionn margins 

Tumourr negative 

Tumourr positive 

Lymphh nodes 

Tumourr negative 

Tumourr positive 

Tumourr differentiation 

Low w 

Intermediate e 

High h 

2.5* * 

0.9-5.0 0 

62(57)*' ' 

466 (43) 

355 (32) * 

700 (68) 

54 4 

39 9 

14 4 

2.0T T 

1.0-5.0 0 

199 (59) * 

13(41) ) 

17(53)' ' 

133 (47) 

15 5 

16 6 

1 1 

2.5 5 

0.5-7.0 0 

57(89)* * 

7(11) ) 

311 (48) 

322 (52) 

28 8 

26 6 

10 0 

Numberss in parentheses represent percentages. 

PP < 0.05 compared with: 'Pancreatic carcinoma, *distal bile duct carcinoma, 'ampullary carcinoma. 

Numberr of patients at risk 

Ampullaryy carcinoma 

Distall  bile duct carcinoma 

Pancreaticc carcinoma 

P=0.0083* P=0.0083* 

244 36 

Timee (months) 

Ampullaryy ca. 

Distall  bile duct 

Pancreaticc ca. 

ca. . 

64 4 

32 2 
108 8 

45 5 

19 9 
58 8 

19 9 

9 9 
27 7 

13 3 

3 3 
13 3 

8 8 

2 2 
5 5 

5 5 

--
3 3 

Figuree 1. Survival after resection for periampullary adenocarcinoma by location. Numbers in the box represent the 

numberr of patients at risk at the corresponding intervals. *pancreatic carcinoma versus ampullary carcinoma. 
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Tablee 4. Univariate analysis: prognostic influence of different factors on survival after 

pancreaticoduodenectomyy for periampullary adenocarcinoma with corresponding number of patients involved, 

numberr of deaths, median and 5-year survival. 

Factor r 

Gender r 
male male 
female female 

Age e 
<< 70 years 
>> 70 years 

Tumorr location 
Pancreaticc head 
Distall  bile duct 
Papilla a 

Tumorr size 
<< 2 cm 
>> 2 cm 

Resectionn type 
Standardd PD 
Venouss resection 

Bloodd loss 
< 2L L 
> 2L L 

Bloodd transfusion 
<4PRC C 
>4PRC C 

Resectionn margins 
Tumourr negative 
Tumourr positive 

Lymph-nodess status 
Tumourr negative 
Tumourr positive 

Differentiation n 
Low w 
Intermediate e 
High h 

No.. of 
patients s 

99 99 
105 105 

147 7 
57 7 

108 8 
32 2 
64 4 

73 3 
123 3 

170 0 
34 4 

178 8 
26 6 

187 7 
17 7 

138 8 
66 6 

83 3 
117 7 

97 7 
81 1 
25 5 

No.. of 
deaths deaths 

68 68 
62 62 

99 9 
31 1 

79 9 
20 0 
31 1 

48 8 
79 9 

102 2 
28 8 

111 1 
19 9 

115 5 
15 5 

78 8 
52 2 

40 0 
85 5 

67 7 
49 9 
13 3 

Median n 
survival l 

16 16 
22 22 

21 1 
18 8 

16 6 
25 5 
24 4 

26 6 
16 6 

22 2 
13 3 

21 1 
16 6 

21 1 
14 4 

24 4 
14 4 

27 7 
16 6 

15 5 
24 4 
30 0 

%% survivors 
att 5 years 

13 13 
20 20 

11 1 
33 3 

10 0 
0 0 

32 2 

8 8 
20 0 

20 0 
0 0 

16 6 
14 4 

17 7 
8 8 

22 2 
5 5 

33 3 
0 0 

14 4 
10 0 
35 5 

P-P-
value e 

0.0821 0.0821 

0.5159 9 

0.0083* * 

0.345 5 

0.0004 4 

0.2045 5 

0.049 9 

0.0004 4 

<< 0.0001 

0.0057* * 

Mediann survival in months. 

Logg Rank test was used to calculate significance. 

Pancreaticc carcinoma versus ampullary carcinoma 

*Loww differentiation versus high differentiation 
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MultivariateMultivariate analysis (Cox proportional hazard model) 
Gender,, age, tumour location, blood transfusion of more than 4 PRC, tumour positive 
resectionn margins, tumour positive lymph nodes and tumour differentiation were entered in 
thee multivariate analysis. Vein resections were considered to be marginal surgery with a high 
chancee for tumour positive resection margins37. Therefore this variable was not entered in the 
modell  as a separated variable from but only tumour positive resection margins was used in the 
model.. The following factors independently predicted survival: Tumour positive resection 
margins,, tumour positive lymph nodes, and low tumour differentiation (table 5). Tumour 
positivee lymph nodes was the strongest predictor of a poor survival with a hazard ratio of 2.1 
(CII  1.4-3.0), p value < 0.001). 

Tablee 5. Multivariate Cox regression analysis (n=197): Independent prognostic factors for survival after 

pancreaticoduodenectomyy for periampultary adenocarcinoma 

TestedTested variable 

Gender r 

Male e 

Resectionn margins 

Tumourr positive 

Lymphh nodes 

Tumourr positive 

Tumourr differentiation 

Low w 

Intermediate e 

Reference Reference 

Female e 

Tumourr negative 

Tumourr negative 

High h 

High h 

Hazard Hazard 

ratio ratio 

1.3 3 

1.6 6 

2.1 1 

2.3 3 

1.7 7 

95%95% Confidence 

Limits Limits 

1.0-2.0 0 

1.1-2.4 4 

1.4-3.9 9 

1.3-4.3 3 

0.9-3.1 1 

P P 

value value 

0.092 2 

0.014 4 

0.001 1 

0.006 6 

0.105 5 

SubgroupSubgroup analysis for pancreatic carcinoma 
Inn a subgroup analysis of patients with pancreatic carcinoma, the same factors that 
significantlyy influenced survival were identified as for the whole group in the univariate 
analysiss except for tumour positive resection margins. This variable was borderline significant 
inn the univariate analysis (p=0.06). The same variables as in the overall series were entered in 
thee multivariate analysis and only low tumour differentiation was a significant prognostic 
factor.. Blood transfusion and tumour positive lymph nodes were borderline significant with a 
p-valuee of 0.06 and 0.05 respectively (table 6). 

Discussion n 
Inn the present study 204 consecutive patients underwent pancreaticoduodenectomy for a 
periampullaryy adenocarcinoma. Four patients with duodenal carcinoma were not included 
becausee the limited number of patients is not representative. The operation mortality was as 
loww as 1.5% and is in accordance with the data in the literature1 17'384 . The operation 
mortalityy of a previous series from our institute5 was higher (5%) although not significant. 
Morbidityy is still a major problem affecting half of the patients. Median survival times after 
pancreaticoduodenectomyy for pancreatic carcinoma, distal bile duct carcinoma, and ampullary 
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Tablee 6. Multivariate Cox regression analysis (n=103): Independent prognostic factors for survival after 

pancreaticoduodenectomyy for adenocarcinoma of the pancreas. 

HazardHazard 95% Confidence P 

TestedTested variable Reference ratio Limits value 

Bloodd transfusion 

>4PRC C 

Lymphh nodes 

Tumourr positive 

Tumourr differentiation 

Low w 

Intermediate e 

<4PRC C 

Tumourr negative 

High h 

High h 

2.0 0 

1.7 7 

3.8 8 

2.1 1 

1.0 0 

1.0 0 

1.8 8 

0.9 9 

-4.1 1 

-2.8 8 

8.2 2 

4.7 7 

0.055 5 

0.053 3 

<< 0.001 

0.069 9 

carcinomaa were respectively 16, 25, and 24 months. In recent literature the 5-year survival 
afterr pancreaticoduodenectomy for pancreatic adenocarcinoma is reported between 1 and 
25%% ' ' . For ampullary carcinoma this figure lies between 6 to 50%2,3,5,42. The large range 
mightt be due to patient selection and might be the result of the difficulty to distinguish the 
differentt tumour locations, especially when the tumour overlaps two location it is difficult to 
determinee the origin of the tumour. Despite the fact that in the current series all pathology was 
reviewedd to anticipate this problem, the survival of the current series was low compared to a 
numberr of other series. This discrepancy remains unclear, in particular because a previous 
studyy from the same institution showed a 5-year survival of 50%. The survival data of the 
presentt study are within the range of the survival published in literature, but did not improve 
comparedd to the previous series5. The actuary median survival is short, only 15 months and 
mayy not match the actual survival as has been described before43. Therefore the 5-year 
survivall  data needs to be interpreted with care. In the present series most patients underwent a 
diagnosticc laparoscopy and almost half of the patients helical CT. It could be hypothesised 
thatt the improved perioperative management would possibly have lead to an increased 
survivall  as compared with the previous series. However, survival was still limited and did not 
improve. . 

Duringg the current series there were no changes in the surgical procedure with regard the 
extentt of the resection or the lymph node resection, except for the shift from the classical 
Whipple'ss resection toward the pylorus preserving pancreaticoduodenectomy. 
Bothh types of resection result in a comparable survival44. Therefore this change probably did 
nott affect the survival. 

Thee positive results on morbidity and mortality might have increased the number of 
explorativee laparotomies and thus the number of pancreaticoduodenectomies and might have 
leadd to a tendency to accept the pancreaticoduodenectomy as a palliative resection. This 
hypothesiss is supported by the finding that the mean number of pancreaticoduodenectomies 
perr year performed at our institution has increased from 17 in the previous series5 to 29 in the 
presentt series while incidence of periampullary tumours did not increase over this period. This 
increasee can partly be explained by a nation wide increase of the number of resections, and 
partlyy by centralisation45. However, it can not be explained why the histopathological tumour 
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100 0 

80 0 

40 0 

20 0 

Numberr of patients at risk 

Tumourr negative resection margins 

Tumourr positive resection margins 

P=0.0004 P=0.0004 

244 36 

Timee (months) 

48 8 60 0 

Turn.. neg. res. marg. 138 go. 

Turn.. pos. res. marg 66 34 

44 4 

12 2 

23 3 13 3 

2 2 

Figuree 2. Survival after resection for periampullary adenocarcinoma by tumour status of the resection margins: 

Tumourr positive versus tumour negative. Numbers in the box represent the number of patients at risk at the 

correspondingg intervals 

100 0 

80 0 

60 0 

40 0 

20 0 

"P** * 

Numberr of patients at risk 

Tumourr negative lymph nodes 

Tumourr positive lymph nodes 

P<0.0001 P<0.0001 

— I I 

24 4 
Timee (months) 

36 6 S S 60 0 

Turn.. neg. In. 

Turn.. pos. In. 

83 3 

117 7 

57 7 

61 1 

28 8 

33 3 

17 7 

11 1 

12 2 

2 2 

Figuree 3. Survival after resection for periampullary adenocarcinoma by tumour status of the lymph nodes: 

Tumourr positive versus tumour negative. Numbers in the box represent the number of patients at risk at the 

correspondingg intervals 
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stagee did not change in the light of the willingness to accept marginal resections. In 
comparisonn with the previous series5, the percentage of resections with tumour free margins 
increasedd from 56% to 68% (p<0.05), which suggests an improved patient selection. However 
thee percentage of patients with lymph node metastases did not decrease (51% vs 57%, NS). 
Thee presence of lymph node metastases proved to be a strong prognostic factor for survival in 
thiss study, with a higher hazard ratio than tumour positive resection margins. In patients with 
pancreaticc carcinoma tumour positive resection margins was not a prognostic factor in the 
multivariatee analysis at all. Therefore the presence of lymph node metastases could have 
overruledd the effect of tumour positive resection margins. Furthermore, vein resections 
influencedd survival in the univariate analyses with a similar significance as tumour positive 
resectionn margins and the percentage of vein resections in this series was not different from 
thatt in the previous series (11% vs 16%, NS). 

100 0 

80 0 

as s 
--> > 
•>> 4 0 
i --
3 3 

20 0 

0 0 

00 1 2 2 4 3 6 4 8 6 0 

Tim ee (months ) 
Numberr of patients at risk 

Highh diff. 

Intermediatee diff. 

Loww diff. 

25 5 

81 1 
97 7 

22 2 

50 0 
50 0 

11 1 

24 4 
20 0 

7 7 

12 2 
10 0 

3 3 

6 6 
6 6 

2 2 

2 2 
4 4 

Figuree 4. Survival after resection for periampullary adenocarcinoma by tumour differentiation: High, 

intermediatee and low differentiation. Numbers in the box represent the number of patients at risk at the 

correspondingg intervals. *Low versus high differentiation. 

AA relative high percentage of the two-year survivors (21%) had tumour positive resection 
margins.. The initial histological diagnosis was ductal adenocarcinoma of the pancreas in 
10/122 patients and ampullary carcinoma in 2/12 patients. After revision of histology 2 ductal 
adenocarcinomaa of the pancreas could not be distinguished from ampullary carcinoma, but no 
otherr pathology with a better prognosis, such as a neuroendocrine tumour, was found. The 
relativee high percentage of the two-year survivors (21%) with tumour positive resection 
marginss could be explained by the included ampullary tumours. 

""  " High differentiation 
—— Intermediate differentiation 

Loww differentiation 

P=0.0057* P=0.0057* 

'T'T II 
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Inn this series a standard pancreaticoduodenectomy was performed ' and a considerable 
numberr of patients had lymph node metastases, which influence survival5,1',29'46. Others have 
performedd a more extensive surgical procedure with resection of retroperitoneal tissue and / or 
withh extensive lymph node dissections36 leading to increased number of resections with 
tumourr free resection margins , and increased number of resected lymph nodes46. However, in 
casee of pancreatic carcinoma there is no conclusive evidence that these extended procedures 
translatee into a prolonged survival46'47. This might be explained by micro metastases at the 
timee of surgery ' . In a sub group of patients in this study micrometastases in bone marrow 
weree found in 30% of the patients5 . However the exact interpretation of these findings is still 
unclear. . 
Adjuvantt treatment has frequently been applied to attack the dismal prognosis after 
pancreaticoduodenectomyy for pancreatic carcinoma51. In this series only 17 patients received 
adjuvantt chemoradiation therapy within a recent prospective randomised EORTC trial6 where 
noo effect of this chemoradiation therapy was found. 
Despitee advances in perioperative management, survival in this series did not increase. 
Nonetheless,, pancreaticoduodenectomy is the only possibility of cure for patients with a 
periampullaryy tumour. Together with the limited morbidity and mortality of this surgical 
proceduree in centres with experience, pancreaticoduodenectomy can be considered to be the 
treatmentt of choice for patients with periampullary carcinoma. However, a combination of 
surgeryy and adjuvant therapy could hopefully lead to a new approach in the treatment of 
patientss with periampullary carcinoma with a better survival, but further studies are warranted. 
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