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periampulla ry reg ion: palliation 
versus cure 

A retrospective study of 310 patients with carcinoma of the head of the 
pancreas or periampullary region was performed. Preoperative bile 
drainage by placement of a stent reduced the number of postoperative 
complications, especially bleeding ( P = 0-03). The operative mortality 
rate was nil in patients with periampullary cancer aged under 70 years 
and 23 per cent in those over 70 years of age (P < 0.001). In the last 
2 years of the study, the mortality rate following resection decreased 
to 2 per cent. Tumour-containing resection margins did not influence 
survival after resection (P = 0.48). Tumour dimension of pancreatic 
and periampullary cancer and the presence of tumour in locoregional 
lymph nodes ( N , J  resected with the primary tumour in cancer of the 
head of the pancreas were of no prognostic value. Following palliative 
resection of carcinoma of the pancreatic head, median survival was 
signijicantly better than when no resection was performed (10.1 versus 
3.9 months, P < 0.001). In conclusion, even palliative resection may 
beneJit some patients. Preoperative bile drainage is indicated in those 
with jaundice. Resection should be performed, irrespective of tumour 
size, provided that the unit’s operative mortality rate is suficiently low. 

In patients with cancer of the head of the pancreas, 
pancreatoduodenectomy (Whipple’s procedure) is the treatment 
of choice in most centres. However, the tumour proves to be 
irresectable in many cases and 90 per cent of all patients 
admitted to hospital with pancreatic cancer die within 1 year. 
The only chance of prolonged survival lies in radical tumour 
resection. After surgical treatment with curative intent, a 5-year 
survival rate of only 0-15 per cent has been found and about 
80 per cent of patients die within 2 years of resection. Efforts14 
to improve survival by extending the resection to total 
pancreatectomy or regional extended pancreatectomy as 
described by Fortner’ have not met with great success. 

The question therefore arises as to whether surgical resection 
is the best treatment for pancreatic cancer. The operative 
mortality and morbidity rates are high, and operative risks 
should be weighed against any expected gain in survival. The 
operative mortality rate over the years 1981-1986 reported in 
a recent review of 2398 pancreatic resections from different 
centres was 16 per cent. Nevertheless, improvement has been 
made in recent years and even a 0 per cent mortality rate has 
been reported6*’. 

Operation for cancer of the pancreas can be potentially 
radical if the malignant process is still confined to the resected 
area. Before operation an attempt should be made to select 
patients who have a limited tumour mass without distant 
metastases or lymph node involvement outside the resection 
area. At present, no techniques are available to identify such 
patients accurately. In a previous study8,’, one general risk 
factor for operative mortality was identified: patients aged over 
70 years had an operative mortality rate of 27 per cent 
compared with 3 per cent in those less than 70 years of age. 

In this study, the results of treatment in 310 patients 
admitted in the period 1977- 1988 were analysed retrospectively 
to determine the influence of preoperative symptoms, 
preoperative biliary drainage, tumour size, tumour-containing 
resection margins and lymph node involvement on the outcome 
of surgical resection in cancer of the head of the pancreas and 
periampullary region. 

Patients and methods 
Between 1977 and 1988,310 patients were admitted to the Department 
of Surgery of the University Hospital Dijkzigt, Rotterdam, for cancer 
of the head of the pancreas or periampullary region. Standard 
preoperative investigation included ultrasonography, computed 
tomography (CT), endoscopic retrograde cholangiopancreatography 
(ERCP) or percutaneous transhepatic cholangiography (PTC) and 
optional angiography of the coeliac and superior mesenteric arteries. 

The mean age of the patients was 62.6 (range 26-89) years. There 
were 180 men and 130 women. Cancer of the head of the pancreas was 
diagnosed in 226 patients. No operation was performed in 59 of these 
patients (26 per cent) because of distant metastases or a bad World 
Health Organization performance rating. Clinical history, preoperative 
diagnostic procedures, intraoperative and pathological findings, and 
follow-up data were analysed using the log rank test, the Cox regression 
model and Kaplan-Meier life-tables. 

The standard operation for resectable cancer was Whipple’s 
procedure. A jejunal loop was used for reconstruction, with end-to-side 
or end-to-end pancreatojejunostomy with a one-layer inverting running 
suture. An end-to-side choledochojejunostomy was constructed on the 
same jejunal loop, also with a one-layer running suture. Stents were 
not used for the pancreatic duct and in only a few cases for the bile 
duct. In the case of positive frozen-section examination of the pancreatic 
resection margin, subtotal or total pancreatectomy was carried out. 
Pancreatic resection was performed by a limited number of surgeons. 
Operative mortality was defined as death within 30 days of operation 
or during the first admission to hospital. Tumour node metastasis 
(TNM) staging after operation was as defined in the Union 
Internacional Contra la Cancrum 1987 system, with a modification for 
the N stage, stage N,, indicating positive lymph nodes within the 
resection specimen and N,, positive nodes outside the specimen. 

Results 
Of a total of 242 operations for carcinoma of the head of the 
pancreas ( n  = 167) or periampullary region ( n  = 75), a radical 
resection with curative intent could be performed in 106 patients 
(34 per cent): 50 with cancer of the head of the pancreas 
(30 per cent resection rate) and 56 with periampullary cancer 
(75 per cent resection rate). In 19 patients (6 per cent) a 
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palliative, i.e. non-radical, resection was performed. Non- 
radicality was shown after operation by pathological 
examination: stage T, pancreatic cancer (seven patients) and 
T, periampullary cancer (three), N,, (eight) and M I  (one). 
Stage T, periampullary carcinoma resembles stage T, 
pancreatic cancer, with tumour extending directly to any of the 
stomach, spleen, colon or adjacent large vessels. In 34 patients 
with infiltration of tumour into vital organs or distant 
metastasis to lymph nodes or liver, the operation was limited 
to an exploratory laparotomy. To treat or prevent biliary 
or gastric outlet obstruction, a drainage procedure, i.e. 
choledochojejunostomy and/or gastrojejunostomy, was per- 
formed in 83 patients. 

Preoperative stent drainage was established by means of 
PTC or ERCP in 88 patients (39 per cent) with cancer of the 
head of the pancreas. In 16 patients (7  per cent) stenting was 
undertaken during operation as a palliative procedure when 
none had been placed before surgery and no resection was 
possible. In patients with cancer of the periampullary region, 
a stent was placed before operation in 28 (33 per cent) and 
during operation in six (7 per cent). In total, 138 patients 
(45 per cent) received an endoprosthesis. In 38 patients no 
treatment other than stenting was possible. 

In 40 per cent of all patients (125 of 310) malignancy was 
cytologically or histologically confirmed before operation. 

Patient details 
Presenting symptoms 

in 226 patients with carcinoma of the pancreatic head are listed 
in Table 1. Pain, weight loss, jaundice and increased levels of 
alkaline phosphatase and y-glutamyl transferase were the main 
signs. Of patients with pain, distant metastases were found in 
97 (62 per cent) during preoperative investigation and, as a 

Cancer of the head of the pancreas. 

Table 1 
head of the pancreas or periampullary region 

Preoperative clinical features in patients with cancer of the 

- 

Pain 
Weight loss 
Gastric stasis 
Jaundice 
Altered defaecation 
Raised alkaline phosphatase 
Raised y-glutamyl transferase 
Raised lactic dehydrogenase 
Coagulation disorder 

Head of the 
pancreas 
(n  = 226) 

157 (69) 
173 (77) 
67 (30) 

160 (71) 
72 (32) 

142 (63) 
168 (74) 
78 (35) 
38 (17) 

Periampullar y 
region 
( n  = 84) 

40 (48) 
57 (68) 
16 (19) 
61 (73) 
22 (26) 
68 (81) 
56 (67) 
22 (26) 
24 (29) 

_____ 

Values in parentheses are percentages 

Table 2 Surgical procedures performed 

Head of the Periampullary 
pancreas region Total 
( n  = 226) ( n  = 84) ( n  = 310) 

No operation 59 (26) 
Exploratory 30 (13) 

Drainage procedure 74 (33) 
Palliative resection 13 (6) 
Curative resection 

laparotomy 

Whipple’s procedure 30 (13) 

Total pancreatectomy 12 (5) 
Total 50 (22) 

PPPD 8 (4) 

~ 

68 (22) 
34 ( 1 1 )  

19 (6) 

71 (23) 
22 (7) 
13 (4) 

83 (27) 

106 (34) 
Tumour-containing 9 of 50 (18) 4 of 56 (7) 13ofl06(12) 
resection margin 

Values in parentheses are percentages. PPPD, pylorus-preserving 
pancreatoduodenectomy 

Table 3 Hospital mortality after operation for pancreatic and 
periampullary cancer 

No. of deaths 

Site of tumour 

Head of the pancreas 
Overall (n  = 167) 
After resection (n  = 50) 

Periampullary region 
Overall (n = 75) 
After resection (n = 56) 

Total (n=242) 

Age (years) 

Total <70 > 70 
( n  = 242) ( n  = 164) ( n  = 78) P* 

_____ - 

21 (13) 9 (7) 12 (27) <0.05 
4 (8) 3 (7) 1 (14) n.s. 

5 (7) 1 (2) 4 (17) <0.001 
3 (5) 0 (0) 3 (23) <0.001 

26 (11) 10 (6) 16 (21) n.s. 

Values in parentheses are percentages. * t 7 0  uersus >70 years (log 
rank test); n.s., not significant 

consequence, no operation or surgical drainage procedure was 
performed. Coagulation disorders were all the result of vitamin 
K deficiency. In 54 patients (24 per cent), tumour size was 
estimated before surgery by ultrasonography, CT and ERCP; 
in 15 the tumour was less than 3 cm in diameter. 

The surgical procedures performed are shown in Table2. 
Tumour in the resection margin was found in 20 patients with 
cancer of the head of the pancreas ( 11 after palliative Whipple’s 
resection, nine after curative resection). 

Cancer of the periampullary region. Eighty-four patients 
were admitted for carcinoma of the periampullary region, 
defined as a tumour in the ampulla of Vater (59 patients), distal 
common bile duct (CBD) (13) or duodenum (12). Weight loss, 
jaundice and raised levels of alkaline phosphatase and 
y-glutamyl transferase were the main presenting features in this 
group (Table I ) .  Surgical procedures are listed in Table 2. Six 
patients with periampullary cancer had tumour growth in the 
resection margin (two after palliative, four after curative 
resection). 

Postoperative complications 
After resection, 14 

re-explorations ( 2 2  per cent of patients) were needed, ten for 
intra-abdominal bleeding, one for leakage of the pancreato- 
jejunostomy and three for various reasons. Two wound 
abscesses were drained on the ward and one intra-abdominal 
abscess treated conservatively, as were 12 other minor 
complications. Non-surgical complications (cardiac, respiratory 
and urinary tract) occurred in 45 patients (27 per cent). 

Cancer of the head of the pancreas. 

Cancer of the periampullary region. In this group, 14 
re-explorations (19 per cent of patients) were carried out, four 
for intra-abdominal bleeding, two for intra-abdominal abscess, 
three for leakage of the pancreatojejunostomy and five for other 
reasons. In one patient, leakage of the pancreatojejunostomy 
was treated conservatively, as were eight other minor 
complications. Non-surgical complications occurred in 23 
patients (31 per cent). 

Preoperative drainage. N o  preoperative drainage for 
jaundice was performed in 170 patients; 116 had an 
endoprosthesis inserted for preoperative biliary drainage. 
Postoperative laparotomy for bleeding occurred in two patients 
who underwent stenting before operation and in 14 with no 
stent (xz = 4.60, 1 d.f., P = 0.03), probably due to disturbance 
of coagulation as a result of impaired liver function. 

Operative mortality 
The hospital mortality rate after all surgical interventions was 
11 per cent. Patients aged over 70 years had a higher operative 
risk (Table3) .  However, this was significant only in overall 
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mortality after all surgical interventions for patients with cancer 
of the pancreatic head; following resection the difference 
was not significant. During the last 2 years of study the operative 
mortality rate after curative resection has fallen to 2 per cent 
(one patient) in the last 40 procedures. 

Pathology 
Histological investigation of resection specimen margins 
revealed a high proportion containing tumour, 18 per cent in 
cancer of the head of the pancreas and 7 per cent in that of 
the periampullary region. A tumour-containing resection 
margin was found in five of ten pylorus-preserving pancreatic 
resections, but no duodenal resection margins containing 
tumour were found. Almost all tumours were moderately to 
poorly differentiated adenocarcinoma. In 56 of 78 patients with 
liver metastases and in 11 of 22 with peritoneal carcinomatosis, 
histological confirmation of the metastases was obtained. 

Survival and prognostic factors 
Overall survival in this 

group of patients was 23 per cent at 1 year and 3 per cent at 
5 years, with a median survival of 5.1 months. There were 
significant differences in survival depending on treatment. 
When no resection was performed, the 1-year survival rate was 
significantly lower than that in patients undergoing palliative 
resection (11 uersus 38 per cent respectively). The longest 
survival was achieved after intentional curative resection, with 
survival rates of 56, 28 and 11 per cent at 1, 2 and 5 years 
respectively (median 13.3 months) (Figure 1 ). 

Involvement of local lymph nodes (Nla)  did not influence 
survival after resection with curative intent. In 36 patients with 
stage No and 14 with stage N,, cancer, a 1-year survival 
rate of 61 and 35 per cent and a 2-year survival rate of 28 and 
20 per cent respectively were observed ( P  = 0.43). Higher 
age ( P  = 0.01 ) and pain ( P  = 0.003) were of prognostic 
value for overall survival in pancreatic cancer, as well as a 
y-glutamyl transferase level above 250 units/l ( P  < 0.02) and 
a lactic dehydrogenase concentration greater than 320 units/l 
( P  < 0.002). Tumour dimension measured in the resection 
specimen directly after operation did not have significant 
prognostic value. In contrast, tumour size measured before 
operation showed an unexpected trend ( P  = 0.08): patients 
with larger tumours had a trend towards improved survival. 
A positive resection margin was found in 11 patients after 
palliative and in nine after curative resection. Following 
resection with curative intent, survival was not influenced by 
microscopic tumour growth in the resection margin ( P  = 0.48). 
After multivariate analysis of the prognostic factors significant 
on univariate analysis, age above 70 years, pain and a lactic 

Cancer ofthe head ofthe pancreas. 
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Time (months) 

No. at risk 
Curative 50 28 14 7 6 6 
Palliative 13 5 0 0 0 0 
No resection 163 18 3 0 0 0 

Figure 1 Survival related to treatment in putients with cancer of the 
heud of the pancreas. -, No resection; ---, curative resection; ....., 
pulliutive resection. P < 0,001 (log runk test) 

dehydrogenase level over 320 units/l remained of significant 
value for prognosis as independent factors. 

Cancer of the periampullary region. The overall survival 
rate at 1 year was 65 per cent, at 2 years 45 per cent and at 
5 years 28 per cent. Significant improvements in survival were 
found in this group of patients after both palliative and curative 
resection compared with no resection ( P  < OGOI). After 
resection with curative intent, survival rates of 78, 64 and 
43 per cent were obtained at 1, 2 and 5 years respectively 
(median 54.8 months). 

There was no difference in survival between 40 patients with 
stage No and 16 with stage N,, cancer, with a 1-year survival 
rate of 82 and 65 per cent, a 2-year rate of 70 and 50 per cent, 
and a 5-year rate of43 and 42 per cent respectively ( P  = 0.43). 
However, comparison of survival in these two groups of patients 
with Greenwood confidence intervals suggests that a significant 
difference would be found if more patients were included. Age 
( P  = 0.01) was a significant prognostic factor for overall 
survival. Pain ( P  = 0.83) and raised y-glutamyl transferase 
( P  = 0.77) and lactic dehydrogenase ( P  = 0.31) levels had no 
influence on survival. Tumour-containing resection margins 
( P  = 0.23) and tumour size ( P  = 0.24) had no prognostic value. 
Multivariate analysis showed that only age above 70 years was 
of prognostic value as an independent factor. 

Discussion 
Only a small proportion of patients with pancreatic cancer will 
survive more than 3 years after resection. Apparently the 
tumour process has metastasized beyond the resection area in 
most patients at the time of surgery, and this cannot be 
recognized adequately before or during operation. Better 
selection criteria are therefore needed to achieve successful 
curative surgery. In this retrospective study, an attempt has 
been made to identify variables that might predict outcome or 
help to select appropriate patients for surgery. The authors 
accept the limitations of the method, but prospective controlled 
studies are currently lacking. 

The chosen definition of operative mortality is reliable as it 
includes all deaths related to operation, not only those 
occurring in the 30-day period. The operative mortality rate 
after resection was 8 per cent in patients with cancer of the 
head of the pancreas. The lack of any difference between those 
aged more or less than 70 years probably reflects careful 
selection for operation in the older patients. In periampullary 
cancer in patients aged under 70 years, there were no 
postoperative deaths, which is significantly different from the 
mortality rate of 23 per cent found in patients over 70 years of 
age ( P  < 0,001 )8,9. The operative mortality rate decreased 
progressively in the last 2 years of the study to 2 per cent in 
the most recent 40 resections. A similar low operative mortality 
rate has been reported by others7. 

Surgical drainage procedures for irresectable tumours carry 
a high operative mortality rate (about 10 per cent) and should 
therefore be performed only in the presence of gastric or 
duodenal obstruction when endoscopic stenting for jaundice is 
impossible. In this situation, when an operation has to be 
performed, the addition of gastroenterostomy is advised by 
some '. The present authors' opinion is that 
bilioenteric anastomosis should not be combined with 
gastroenterostomy if the patient has no duodenal ob~truction'~.  

Preoperative relief ofjaundice by stenting the CBD by means 
of ERCP or PTC resulted in a significant reduction in the 
number of postoperative laparotomies for bleeding and fewer 
cases of abscess and anastomotic leakage. Jaundice should be 
treated as early as possible before operation'.''. Resection 
should be performed only in the non-jaundiced patient. 

Non-radical resection was demonstrated in 19 patients by 
pathological examination, which showed tumour cells in 
regional lymph nodes outside the resection specimen or even 
distant metastases. Despite this non-radicality, the prognosis 
of these patients after palliative resection was significantly better 
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than that in those who underwent surgical drainage or 
exploratory laparotomy. Resection margins that appeared to 
contain tumour in the definitive pathological specimen did not 
appear to influence survival in the present study. Attempts to 
avoid non-radical resection by extending the area of excision 
have not been very promising so far5. Recently, however, a 
study from Japani6 showed significantly reduced local 
recurrence rates after extended clearance of regional (R,) lymph 
nodes. 

In the present series of 310 patients admitted for pancreatic 
or periampullary cancer, potentially curative resection could 
be performed in only 106 (34 per cent). After curative resection 
for cancer of the head of the pancreas, 56 per cent of patients 
survived for more than 1 year, and 2- and 5-year survival rates 
were 28 and 11 per cent. These survival data are similar to 
those encountered in other In a recent review6 of 
4100 pancreatic resections for cancer, a 5-year survival rate of 
4 per cent was found. 

In the present study, independent prognostic factors for 
overall survival were found for patients with cancer of the head 
of the pancreas. Age above 70 years, pain and a lactic 
dehydrogenase level greater than 320 units/l correlated with a 
decreased survival rate. In periampullary cancer, only age above 
70 years remained as an independent prognostic factor. In both 
forms of cancer, tumour size had no prognostic value. Thus, a 
larger tumour does not necessarily imply a worse prognosis; in 
the present study, a larger preoperative tumour diameter 
showed a trend towards a better patient survival rate 
( P  = 0.08). Tumour infiltration of locoregional lymph nodes 
(Nla )  resected together with the primary tumour did not appear 
to be of prognostic value in patients with cancer of the head 
of the pancreas. 

In conclusion, pancreatic resection should be performed if 
technically possible, irrespective of tumour size or infiltration of 
locoregional lymph nodes (in patients with cancer of the 
pancreatic head). Non-radical resection may benefit selected 
patients, especially during the first year after resection. 
Although the present study suggests that surgical resection for 
cancer of the head of the pancreas is largely a palliative 
procedure, curing only a small proportion of patients, it is a 
good operation in centres with low operative mortality rates. 
As postoperative morbidity and mortality are increased in 
jaundiced patients and in those aged over 70 years, preoperative 
drainage of bile by endoscopic stenting of the distal CBD should 
be carried out in patients with jaundice and great caution is 
advised in the elderly. 
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