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Abstract: Sixty-three patients who had undergone 
pancreatoduodenectomy for carcinoma of the ampulla of 
Vater were analyzed with respect to tumor extent and progno- 
sis. The postoperative mortality rate was 3% and overall sur- 
vival rates 3 and 5 years after surgery were 55% and 46%, 
respectively, pTNM stage did not reflect prognosis after resec- 
tion in patients at stages 2 and 3, while pancreatic invasion and 
regional lymph node metastasis clearly reflected prognosis 
after resection. Of the 26 patients who had no pancreatic 
invasion, regional lymph node metastasis was seen in only 
19%, whereas of the 37 patients with pancreatic invasion, 62% 
exhibited lymph node metastasis. These factors were signifi- 
cantly correlated (P < 0.001). Pancreatic invasion appeared 
to be an indirect indicator of regional lymph node metastasis. 
We conclude that, to improve prognosis for patients with 
pancreatic invasion, extended resection including extended 
lymphadenectomy, is a preferable additional procedure. 
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Introduction 

The prognosis for carcinoma of the ampulla of Vater, 
with a reported 5-year survival rate after radical opera- 
tion of 34%-61%,  1-11 is relatively good in comparison 
with prognoses for other  periampullary malignancies 
for which; 4%-19% has been reported for pancreatic 
cancer 11-I4 and 16%-33% for distal bile duct cancer. 1Lt4 
This relatively favorable outcome for carcinoma of the 
ampulla of Vater  is due, in part, to recent advances in 
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endoscopic diagnosis, 15,16 and in part to the clinical char- 
acteristics of the tumor, which sometimes exhibits signs 
or symptoms e.g., obstructive jaundice, hepatic dysfunc- 
tion, pancreatitis, melena, or abdominal pain, in the 
early period of the disease. Once the disease is ad- 
vanced, however, prognosis is poor, even after radical 
resection of the tumor, t7 In the present study, an at- 
tempt  was made to identify an indicator that would 
precisely reflect prognosis after radical resection and 
that would suggest how surgeons should conduct the 
operation. The experience of 63 consecutive patients 
who had undergone pancreatoduodenectomy for carci- 
noma of the ampulla of Vater  was analyzed retrospec- 
tively with respect to tumor extent  and prognosis. Our 
results suggest that pancreatic invasion of the tumor is a 
good prognostic indicator and, for those patients with 
pancreatic invasion, further resection, including ex- 
tended lymphadenectomy, is the procedure  of choice to 
improve prognosis. 

Patients and methods 

Between 1983 and 1994, 98 patients with carcinoma of 
the ampulla of Vater were surgically treated at the 
Depar tment  of General  Surgery, University of Uhn, 
Germany.  Sixty-three of the 98 patients underwent  
radical resection of the tumor; 37 patients had the 
Kausch-Whipple operation (partial pancreato- 
duodenectomy; PD) and 26 had a pylorus-preserving 
pancreatoduodenectomy (PPPD). Nine patients had a 
wide resection of the ampulla (ampullectomy) and 26 
had a palliative bypass operation. The 63 patients who 
had undergone PD or PPPD were selected for this 
study. Thirty-four were men and 29 were women; the 
median age of all patients was 63 years (range, 28-82 
years). 

The  resected specimens were submitted to pathologi- 
cal examination and classified based on the pTNM clas- 
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sification? 8 The patients were divided into two groups 
based on pT, pT1,2 being considered a tumor negative 
for pancreatic invasion and pT3,4 as a tumor positive for 
pancreatic invasion. The patients were also divided into 
two groups based on pN, pN0 being considered as nega- 
tive for lymph node metastasis and pN1 to be positive 
for lymph node metastasis. The survival rates of these 
groups after surgery were assessed. The prognosis for 
PD and PPPD was also evaluated. The survival rate was 
calculated by the Kaplan-Meier method. For  the sta- 
tistical analyses, the generalized Wilcoxon test and 
Fisher's exact test were used. Statistical significance was 
taken as P < 0.05. 

Results 

Of the 63 patients who received radical resection of the 
tumor, there was no residual tumor (R0) in 61 patients 
(97%) and 2 patients died of causes related to the op- 
eration (operative mortality rate, 3%). The survival 
rates 3 and 5 years after the radical resection were 55% 
and 46%, respectively (Table 1). Of the 9 patients who 
had the ampullectomy, the operat ion resulted in R0 in 2 
(22%) and the 3-year survival rate was 54%. Two of the 
patients who had the ampullectomy are still alive and 
cancer free, and 1 is alive with tumor recurrence. None 
of the patients who had the bypass operation survived 
for more  than 17 months. 

pTNM stage and prognosis 

When the patients were classified according to pTNM 
stage, 11% were stage 1, 43% were stage 2, 37% were 
stage 3, and 9% were stage 4. No patient had a distant 
metastasis at operation. The survival rate at 5 years was 
100% for patients at stage 1, decreasing to 47% for 
stage 2 and 42% for stage 3, no stage 4 patient survived 
for more  than 1 year after the operation (Fig. 1). The 
differences in survival rates between stages 1 and 2 (P - 
0.04) and stages 3 and 4 (P = 0.006) were significant, 
whereas no significant difference in survival rate was 
found between stages 2 and 3. 

Histological pancreatic invasion and prognosis 

In the 26 patients without pancreatic invasion, the sur- 
vival rate was 87% at 3 years and 79% at 5 years. 
Among the 37 patients with pancreatic invasion, how- 
ever, the 3- and 5-year survival rates were 40% and 24% 
(Fig. 2). The  differences in survival rates between these 
two groups were significant (P < 0.002). 

Histological regional lymph node metastasis 
and prognosis 

Thirty-five patients had no regional lymph node 
metastasis and 28 patients were positive for regional 
lymph node metastasis. The  prognosis of the patients 
without lymph node metastasis was significantly bet ter  
(with 3-year and 5-year survival rates being 72% and 
57 %, respectively), than that of the patients with lymph 
node metastasis, whose survival rates at 3 and 5 years 
were both 35% (P = 0.01) (Fig. 3). 

Correlation between histological pancreatic invasion 
and regional lymph node metastasis 

In the 26 patients who had no pancreatic invasion, re- 
gional lymph node metastasis was seen only in 19%, 
whereas 62% of the patients with pancreatic invasion 
exhibited lymph node metastasis (Table 2). Statistical 
analysis revealed a significant correlation between 
pancreatic invasion and regional lymph node metastasis 
(P < 0.001). 

Prognosis after PD or PPPD 

Before 1990, PD was employed for all patients with 
carcinoma of the ampulla of Vater, in our institute, 
however, since 1990, PPPD has been employed, pTNM 
stage in the patients who underwent  PD or PPPD is 
shown in Table 3; there were no significant differences 
in the background of the two groups. The survival rate 
at 3 years was 82% "in the patients with PPPD and 50% 
in those with PD (Fig. 4). 

Table 1. Degree of residual tumor, mortality rate, and survival rate according to operative procedure 

Residual tumor h 

Number of patients R0 R1 R2 Mortality rate 

Survival rate c 

3-Year 5-Year 

Radical resection" 63 61 2 0 3% 55% 46% 
Ampullectomy 9 2 7 0 0% 54 % 0 % 
Bypass operation 26 0 0 26 19% 0% 0% 

"Radical resection, i.e., partial pancreato duodenectomy (PD) and pylorus-preserving pancreato duodenectomy (PPPD). 
bR0, NO residual tumor; R1, microscopic residual tumor; R2, macroscopic residual tumor. 
c Survival calculations done by the Kaplan-Meier method. 
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Fig. 1. Survival rates after radical resection 
for carcinoma of the ampulla of Vater ac- 
cording to stage (Kaplan-Meier method). 
*P = 0.04; **P = 0.006 
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Fig. 2. Survival rates after radical resection 
for carcinoma of the ampulla of Vater ac- 
cording to pancreatic invasion (Kaplan- 
Meier method). Dots, Negative for 
pancreatic invasion (n - 26); circles, pan- 
creatic invasion (n = 37). *P = 0.002 
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Fig. 3. Survival rates after radical resec- 
tion for carcinoma of the ampulla of Vater 
according to regional lymph node metas- 
tasis (Kaplan-Meier method). Dots, No 
lymph node metastasis (n = 35); circles', 
lymph node metastasis (n = 28). *P = 0.01 
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Fig. 4. Survival rates after partial 
pancreatoduodenectomy (circles, n = 37) 
or pylorus-preserving pancreatoduo- 
denectomy (dots, n = 26) for carcinoma of 
the ampulla of Vater (Kaplan-Meier 
method) 

Table 2. Correlation between pancreatic invasion and regional lymph node metastasis 

Lymph node metastasis 

(-)  (+) Total 

Pancreatic invasion (-)  21 5 (19%) 26 
Pancreatic invasion (+) 14 23 (62%) 37 
Total 35 28 63 

P < 0.001 

Table 3. pTNM stage in patients who underwent PD or PPPD 

pTNM stage 

1 2 3 4 Total 

PD (1983-1990) 5 19 8 5 37 
PPPD (1990-1994) 2 8 15 1 26 
Total 7 27 23 6 63 

Discussion 

Recent advances in diagnostic techniques such as 
endoscopic ultrasonography (EUS) make it possible to 
provide precise preoperative diagnosis with regard to 
the extent of the tumor. In carcinoma of the ampulla of 
Vater, EUS has a particular advantage for the detection 
of pancreatic invasion of the tumor and regional lymph 
node metastasis. Accuracy rates of 78%-87% have 
been reported for the diagnosis of pancreatic invasion 
and 54%-83% for the diagnosis of regional lymph node 
metastasis. ~s,16 Because of this marked progress, sur- 
geons have been able to obtain useful information con- 
cerning resection margins. 

As shown in this report, the prognosis of stage 1 
patients was excellent, with a 5-year survival rate of 
100%, while the prognosis of stage 4 patients was ex- 

tremely poor, similar to that for patients who had the 
palliative bypass operation. No significant difference in 
survival rate was noted between stages 2 and stage 3, 
however. In the present series of patients, the classifica- 
tion of stages 2 and 3 did not indicate prognosis after 
surgery, so that it is unclear what operative course sur- 
geons should take for these patients. When we analyzed 
differences in survival rate after surgery between two 
groups classified on the basis of pancreatic invasion or 
regional lymph node metastasis, these factors clearly 
reflected prognosis, and the two factors were signifi- 
cantly correlated. Regional lymph node metastasis was 
seen in only 19% of the patients who had no pancreatic 
invasion, whereas'the proportion rose to 62% in pa- 
tients with pancreatic invasion. These findings suggest 
that pancreatic invasion indirectly indicates the status of 
regional lymph node metastasis. It is also possible that, 
once the tumor invades the pancreatic parenchyma, 
cancer cells easily spread to the regional lymph nodes. 
The prognostic significance of pancreatic invasion in 
carcinoma of the ampulla of Vater has been reported by 
other investigators.<8,~ Imaizumi et al. 4 reported that the 
incidence of lymph node metastasis around the superior 
mesenteric artery (SMA) was 15.8% in 38 patients who 
had received radical resection accompanied by ex- 
tended lymphadenectomy, while the recurrence rate 
around the SMA in patients who did not have 
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lymphadenectomy was higher (25%). Kayahara et 
al. 19,2~ reported the incidence of lymph node metastasis 
around the SMA to be 15.6% in carcinoma of the am- 
pulla of Vater, and they showed the lymphatic pathway 
from posterior pancreatoduodenal lymph nodes to 
para-aortic lymph nodes via lymph nodes around the 
SMA. In 1995, Hanyu et al. 21 reported that extended 
lymphadenectomy improved prognosis, showing a 
higher 5-year survival rate (81%) in patients who had 
undergone complete lymphadenectomy around the 
SMA compared with 40% in patients who had received 
incomplete lymphadenectomy around the SMA. In 
light of these findings, as well as our own, it would 
appear that an extended lymphadenectomy should be 
performed as an additional procedure for patients with 
pancreatic invasion, as positive regional lymph node 
metastasis predicts possible further lymph node 
metastases. 

With respect to the results of PPPD in the present 
series, the survival rate at 3 years was 82% for patients 
who received PPPD and 50% for those who received 
PD. While these findings are not strictly comparable 
because of differences between operative periods, the 
results demonstrate that, at least to date, PPPD has not 
had unfavorable effects on prognosis. Nakasako et al. 22 
investigated the incidence of lymph node metastasis in 
54 patients who had undergone PD for carcinoma of the 
ampulla of Vater, finding the incidence of infrapyloric 
lymph node metastasis to be 3.7%, this value was the 
highest for lymph nodes around the stomach. Accord- 
ingly, if no metastasis is confirmed in the infrapyloric 
lymph node by intraoperative frozen section examina- 
tion, PPPD can be employed for carcinoma of the am- 
pulla of Vater. 

We conclude that pancreatic invasion is a good prog- 
nostic indicator after radical resection for carcinoma of 
the ampulla of Vater. To improve the prognosis for 
patients with pancreatic invasion, further resection that 
includes extended lymphadenectomy is a recommended 
additional procedure. 

References 

1. Akwari OK, Heerden JP, Adson MA, Baggenstoss AH (1977) 
Radical pancreaticoduodenectomy for cancer of the papilla of 
Vater. Arch Surg 112:451-456 

2. Shutze WP, Sack J, Aldrete JS (1990) Long-term follow-up of 24 
patients undergoing radical resection for ampullary carcinoma, 
1953 to 1988. Cancer 66:1717-1720 

3. Hayes DH, Bolton JS, Willis GW, Bowen JC (1987) Carcinoma of 
the ampulla of Vater. Ann Surg 206:572-577 

4. Imaizumi T, Araida T, Hanyu F (1988) Surgical treatment for 
cancer of the papilla of Vater (in Japanese). Digestive Medicine 
8:305-314 

5. Nakayama T, Tsuru A (1989) Surgical results and postoperative 
problems after pancreaticoduodenectomy for cancer lesions, es- 

pecially in the papilla of Vater, the central or distal bile duct, and 
the head of the pancreas (in Japanese). Nippon Shokakigeka 
Gakkai Zasshi (Jpn J Gatroenterol Surg) 22:2516-2520 

6. Araida T (1989) A clinicopathological study of carcinoma of the 
papilla of Vater, with special reference to factors influencing its 
prognosis and recurrent mode (in Japanese). Nippon 
Shokakigeka Gakkai Zasshi (Jpn J Gastroenterol Surg) 22:2009- 
2017 

7. Kawarada Y, Takahashi K, Tabata M, Isaji S, Ogura Y, Mizumoto 
R (1993) Surgical treatment for carcinoma of the papilla of Vater. 
J Hep Bil Pancr Surg 1:8-13 

8. Nakao A, Harada A, Nonami T, Kishimoto W, Takeda S, Ito K, 
Takagi H (1994) Prognosis of cancer of the duodenal papilla of 
Vater in relation to clinicopathological tumor extension. Hepato- 
Gastroenterol 41:73-78 

9. Shirai Y, Tsukada K, Ohtani T, Koyama S, Muto T, Watanabe H, 
Hatakeyama K (1955) Carcinoma of the ampulla of Vater: 
Histopathologic analysis of tumor spread in Whipple 
pancreatoduodenectomy specimens. World J Surg 19:102-107 

10. Monson JRT, Donohue JH, McEntee GP, McIlrath DC, Heerden 
JA, Shorter RG, Nagorney DM, Ilstrup DM (1991) Radical resec- 
tion for carcinoma of the ampulla of Vater. Arch Surg 126:353- 
357 

11. Tsao JI, Rossi RL, Lowell JA (1994) Pylorus-preserving 
pancreatoduodenectomy. Is it an adequate cancer operation? 
Arch Surg 129:405-412 

12. Hanyu F, Suzuki M, Imaizumi T (1993) Whipple operation for 
pancreatic carcinoma: Japanese experience. In: Beger HG, 
Biichler M, Malfertheiner P (eds) Standards in pancreatic sur- 
gery. Springer, Berlin Heidelberg Tokyo New York London, pp 
646-653 

13. Cameron JL, Crist DW, Sitzmann JV, Hruban RH, Boitnott JK, 
Seidler AJ, Coleman J (1991) Factors influencing survival after 
pancreaticoduodenectomy for pancreatic cancer. Am J Surg 
161:120-125 

14. Tarazi RY, Hermann RE, Vogt DP, Hoerr SO, Esselstyn CB, 
Cooperman AM, Steiger E, Grundfest S (1986) Results of surgical 
treatment of periampullary tumors: A 35-year experience. Sur- 
gery 100:716-723 

15. Mukai H, Nakajima M, Yasuda K, Mizuno S, Kawai K (1992) 
Evaluation of endoscopic ultrasonography in the pre-operative 
staging of carcinoma of the ampulla of Vater and common bile 
duct. Gastrointest Endosc 38:676-683 

16. Tio TL, Tytgat GNJ, Cikot RJLM, Houthoff HJ, Sars PRA (1990) 
Ampullopancreatic carcinoma: Preoperative TNM classification 
with endosonography. Radiology 175:455-461 

17. Yamaguchi K, Nishihara K (1992) Long- and short-term survivors 
after pancreatoduodenectomy for ampullary carcinoma. J Surg 
Oncol 50:195-200 

18. Hermanek P, Scheibe O, Spiessl B, Wagner G (1987) TNM 
Klassifikation maligner Tumoren. 4th ed. Springer, Berlin Heidel- 
berg New York London Tokyo, pp 66-68 

19. Kayahara M, Nagakawa T, Ueno K, Ohta T, Tsukioka Y, 
Miyazaki I (1995) Surgical strategy for carcinoma of the pancreas 
head area based on clinicopathologic analysis of nodal involve- 
ment and plexus invasion. Surgery 117:616-623 

20. Kayahara M, Nagakawa T, Kobayashi H, Mori K, Nakano T, 
Kadoya N, Ohta T, Ueno K, Miyazaki I (1992) Lymphatic flow in 
carcinoma of the head of the pancreas. Cancer 70:2061-2066 

21. Hanyu F, Araida T, Imaizumi T (1995) Surgical treatment for 
carcinoma of the ampulla of Vater (in Japanese). Tan to Sui (J Bil 
Pancr) 16:1041-1045 

22. Nakasako T, Hanyu F, lmaizumi T, Nakamura M, Yoshikawa T, 
Suzuki M (1990) Criteria for pylorus-preserving pancre- 
aticoduodenectomy in patients with periampullary carcinoma - -  
histopathological study of 245 surgically resected cases (in Japa- 
nese with English abstract). Jpn J Gastroenterol Surg 23:2532- 
2537 


