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Abstract: An analysis of postoperative complications and 
survival was conducted in 31 patients undergoing pan- 
creatoduodenectomy (PD) for carcinoma of the pancreas or 
periampullary carcinoma. Of them, 11 were over 70 years 
of age and 20 were under 70. Anastomotic leakage was the 
most common complication after PD. Definite pancreatic 
leakage was found in one patient in the over 70 group, and one 
case each of pancreatic, biliary, and gastric leakage were 
found in the under 70 group. All complications were treated 
conservatively without any further operative intervention. The 
overall morbidity rate was 41.9% (13/31), being 45.5% (5/11) 
in the over 70 group and 40.0% (8/20) in the under 70 group, 
and no operative deaths occurred within 30 days after surgery. 
The cumulative survival rate of the patients aged over 70 years 
with carcinoma of the pancreas or periampullary carcinoma 
did not differ significantly from the rate of those under 70. It 
was thus concluded that PD achieves an adequate prognosis 
and survival in patients over 70 years of age. 
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Introduction 

According to 1989 statistics, the average lifespan in 
Japan has increased to 75.5 years for males and 81.3 
years for females, making this country one of the 
most rapidly graying nations in the world. As a result, 
geriatric surgery performed on patients over 70 years of 
age has increased threefold when compared with just 10 
years ago. 1 In this category of surgery, pancreatoduo- 
denectomy (PD) is not uncommon because 80% of 
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carcinoma of the pancreas and the periampullary 
region occurs in patients aged 60-80 years. 2 

However, it is well known the elderly do not gen- 
erally tolerate surgical intervention well because 
of diminished cardiovascular, pulmonary, and renal 
function. As a natural corollary, the frequency of 
postoperative complications is higher in such patients 
than in the young. 3'4 

An analysis of postoperative complications and 
survival was conducted on patients aged over and under 
70 years of age who underwent PD for carcinoma of the 
pancreas or periampullary carcinoma to evaluate the 
indications for this procedure in elderly patients. 

Patients and Methods 

Subjects 

The subjects consisted of 51 patients with carcinoma of 
the pancreas and 19 with periampullary carcinoma (12 
with carcinoma of the distal common bile duct and 
7 with carcinoma of the ampulla of Vater). The sub- 
jects were selected from among the patients treated at 
Fukui Medical School Hospital between its opening in 
October 1983 and December 1989. Of the 51 patients 
with carcinoma of the pancreas, 18 (35.3%) under- 
went a tumor resection (15 had PD and 3 had total 
pancreatectomy), while the remaining 33 were un- 
resectable due to locally advanced carcinoma. On the 
other hand, among the 12 patients with carcinoma of 
the distal common bile duct and the 7 patients with 
ampullary carcinoma, PD was performed in 10 (83.3%) 
and 6 (85.7%) cases, respectively. 

In this study,-31 PD patients were chosen from these 
two series (Table 1). None of them had renal, cardiac, 
respiratory, or hepatic failure and were considered to 
be suitable for PD in theory. 

Eleven patients were over 70 years of age and 20 
were under 70 (range: 39-82 years). No operative 
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Table 1. Comparison of the groups 

Patient numbers 
Site of tumor (~70 <70) M/F Age (years) 

Pancreas 15 ( 5 10) 10/5 39-81 
Ampulla of vater 6 ( 2 4) 3/3 51-73 
Common bile duct 10 ( 4 6) 5/5 56-82 

Total 31 (11 20) 1 8 / 1 3  39-82 

deaths occurred within 30 days after surgery and the 
patients were followed up until April 1990. 

Brief Description of  the PD Technique 

In most of the patients over 70 years of age, PD includ- 
ing regional lymph node dissection was performed in 
the same manner  as in those under 70 years of age. The 
pancreas is usually transected at the left margin of the 
portal vein in PD, while the regional lymphadenectomy 
extends to the second group of nodes (R2) in accordance 
with the Japanese General  Rules for Carcinoma of the 
Pancreas s or Biliary Tract. 6 The main blood vessels 
around the pancreas, especially the portal vein, are 
resected when portal vein involvement is suspected by 
preoperative angiography and the operating findings 
suggest that a resection of these could improve the 
chances of success for radical surgery. In one patient 
from each age group the portal vein was resected, and 
reconstruction was done by end-to-end anastomosis of 
the superior mesenteric vein to the portal vein. 

Pancreaticojejunostomy is the most important part 
of gastrointestinal reconstruction after PD. This opera- 
tion is performed by end-to-side anastomosis as a rule, 
making a selective use of duct-mucosal suture or the 
duct insertion method depending on the degree of 
pancreatic duct dilatation. The details of these pro- 
cedures have already been described. 7 

Statistics 

To analyze survival, Student's t-test and the generalized 
Wilcoxon test (G-WLCX) were used for statistical 
evalution. P values of less than 0.05 were regarded as 
significant. 

Results 

Postoperative Complications 

Anastomotic leakage, especially pancreatic leakage, 
was the most common complication after PD. Mild 
pancreatic leakage was defined as the seepage of 
pancreatic juice or slight exudate from the necrotic 
pancreatic stump, while definite pancreatic leakage 

Table 2. Postoperative complications 

Patient numbers 
Complications ~70 years <70 years 

Anastomotic leakage 
Definite pancreatic a 1 
Mild pancreatic b 1 
Biliary 
Gastric 

Pnei~monia 1 
Gastric hemorrhage 2 
Total 5 8 

aDefined as the "seepage of pancreatic juice" or a "slight exudate 
from the necrotic pancreatic stump" 
b Defined as involving the detection of intestinal contents in the drain 
fluid or the radiological demonstration of leakage from the 
pancreatojejunal anastmosis 

involved the detection of intestinal contents in the drain 
fluid or a radiological demonstration of leakage from 
the pancreatojejunal anastomosis. According to the 
criteria above, mild pancreatic leakage and definite 
leakage were respectively found in one patient in 
the over 70 group, while mild and definite pancreatic 
leakage were noted in one and five of the under 70 
group, respectively. Biliary and gastric leakage were 
also found in one patient each of the under 70 group. 
Furthermore,  pneumonia occurred in one patient 
and gastric hemorrhage from acute gastric mucosal 
lesions occurred in two patients in the over 70 group 
(Table 2). Thus, the overall morbidity rate was 41.9% 
(13/31), being 45.5% (5/11) in the over 70 group and 
40.0% (8/20) in the under 70 group. One patient with 
pneumonia died 5 months after PD due to multiple 
organ failure. All of the remaining complications 
were successfully treated conservatively without any 
operative intervention. In the two patients with portal 
vein resection, no complications arising from this 
procedure were observed, although the patient who 
eventually died of pneumonia was one of these two. 
The overall mortality rate associated with PD was 
3.2% (1/31). 

Survival in Relation to Tumor Site and Curability 

Of the 15 patients undergoing resection of carcinoma 
of the pancreas, a curative operation was able to be 
performed in seven patients (two in the over 70 group). 
Six of these, except for one in the under 70 group, had 
regional lymph node metastases. In the over 70 group, 
two patients died of metastasis to the liver, one of local 
recurrence and/or carcinomatous peritonitis, and one 
died of postoperative pulmonary complications. In the 
under 70 group two died of metastasis to the liver 
(a patient with portal vein resection was included 
in this group) and seven of local recurrence and/or 
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Fig. 1. Cumulative survival after pancreatoduodenectomy 
(PD) in patients ~>70 (open circles, n = 11) and <70 years old 
(solid circles, n = 20) 

Table 3. Survival period in fatal cases after operation 

Mean + S.D. Range Median 
(months) (months) (months) 

Pancreatic carcinoma 
~70 years 8.3 + 8.6 ac 3.4-20.9 4.2 
<70 years 11.2 + 4.0 aa 5.3-15.5 13.2 

Periampullary carcinoma 
~>70 years 26.2 _+ 29.3 bc 5.0-68.8 13.4 
<70 years 16.2 + 14.7 ba 4.0-37.5 9.0 

No significance for comparison indicated by the paired letter 
superscript 

carcinomatous peritonitis. One patient of each group 
has survived (for 2 years and 5 months in the under 70 
group, and for 6 months in the over 70 group) without 
any signs of recurrence. On the other hand, of the 16 
patients with periampullary carcinoma (i.e., carcinoma 
of the distal common bile duct and ampulla of Vater), 
curative surgery was able to be performed in 11 (3 of 
the over 70 group). Nine of them had no regional lymph 
node metastases. In the over 70 group, two patients 
died of metastasis to the liver and local recurrence and 
two of other diseases at 2 years and 6 months and 5 
years and 9 months after PD, respectively. In the under 
70 group, three patients died of metastasis to the 
liver, one of local recurrence and/or carcinomatous 
peritonitis, and one of other diseases. The remaining 
seven patients (two in the over 70 group) have survived 
for periods ranging from 3 months to 2 years and 8 
months. 

The average survival period in fatal cases after PD 
was 8.3 + 8.6 months for the patients aged over 70 with 
carcinoma of the pancreas and 26.2 _ 29.3 months for 
the geriatric patients with periampullary carcinoma. In 
the patients with periampullary carcinoma, the average 
Survival period in eventually fatal cases was longer for 
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Fig. 2. Cumulative survival after PD in relation to the site of 
the tumor. Open circles, solid line, ~70 years old, pancreatic 
carcinoma (n = 5); solid circles, solid line, <70 years old, 
pancreatic cancer (n = 10); open circles, dashed line, ~70 
years old, periampullary carcinoma (n = 6); solid circles, 
dashed lines, ~70 years old, periampullary carcinoma (n 
= 10) 

the elderly patients, though the difference between the 
two age groups was not significant (Table 3). 

Regarding the cumulative survival rates for car- 
cinoma of the pancreas or periampullary carcinoma, 
there were no significant differences between the 
patients over 70 years of age and those under 70 (Fig. 
1). When the cumulative survival rate was compared 
between the two age groups according to the dis- 
ease, there was no significant difference found between 
these two diseases (Fig. 2), although patients with 
periampullary carcinoma tended to live somewhat 
longer after surgery. Curative operations ironically 
did not provide any longer survival than non-curative 
surgery in either age group or for either disease, 
and the cumulative survival showed no age-related 
differences. 

Discussion 

Abdominal surgery on elderly patients has a high 
risk of postoperative complications and once com- 
plications develop, multiple organ failure is likely to 
ensue, s'9 Infection generally underlies such multiple 
organ failure, and since PD patients often undergo 
several gastrointestinal anastomoses they have a high 
risk of developing fatal intraperitoneal infections. 
secondary to anastomotic disruption, a°-13 

To reduce the mortality and morbidity of geriatric 
patients after PD, we feel that the following pro- 
cedures are required. Nutritional supplementation 
by intravenous hyperalimentation is necessary both 
preoperatively and postoperatively. If the patients 
have severe jaundice, percutaneous transhepatic 
bile duct drainage must be performed to reduce the 
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serum bilirubin level to less than 5.0mg/dl. When 
performing PD, it is important that a reliable surgical 
technique with a minimum risk of anastomotic disrup- 
tion be chosen and undertaken in a skilled manner. 
Since pancreatic anastomosis has a high risk of stump 
disruption, 14'15 special provisions, such as temporary 
drainage of the pancreatic juice should be provided. If 
pancreatic leakage still occurs, a longer retention of the 
tube in the pancreatic duct may allow for a spontaneous 
cure .  

With regard to the occurrence of postoperative 
complications, however, our series showed no ~ig- 
nificant differences between the under 70 and over 
70 age groups regarding the nature and incidence of 
complications. Furthermore, there were no operative 
deaths in the patients over 70 years of age, while only 
one patient (9.1%) died of postoperative complica- 
tions. This mortality rate after PD is markedly lower 
than the 20%-33% reported several years previously 
for pancreatic resection 3'14 and is quite similar to that 
reported recently, lt'16'~7 These results suggest that PD 
can be performed safely even on the patients over 70 
years of age. 

As for the prognosis and survival after PD, the 
cumulative survival rate of patients over 70 years of 
age with carcinoma of the pancreas and periampullary 
carcinoma did not significantly differ from that of the 
patients under 70. Unfortunately curative surgery did 
not achieve a longer survival in either age group of 
patients who had either type of carcinoma. This may 
have been because of the short follow-up period after 
PD and the long survival of patients aged over 70 years 
with periampullary carcinoma and the histologically 
non-curative surgery due to carcinoma cells at the 
common hepatic duct. However, in the patients with 
periampullary carcinoma curative surgery had a 
favorable effect, since all of the patients without lymph 
node metastasis survived in both age groups, except for 
those dying of non-cancerous disease. 

In conclusion, our study showed that patients over 70 
years of age can tolerate PD well and can also survive 
as long as those under 70 with a good quality of life 
(as determined by a questionnaire survey). Therefore, 
PD can be performed on geriatric patients without 
developing an excessive complication rate and with 

an adequate prognosis and survival, provided that 
appropriate perioperative management is carried out. 
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