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Backgroun d d 

Neoplasmss of the ampulla of Vater have a better 5-year survival than pancreatic and bile duct neoplasms 

afterr resection. This study was performed to analyze the outcome after local resection (LR) and 

pancreatoduodenectomyy (PD) and to identify predictive factors for survival. 

Method s s 

Wee evaluated 145 patients (1992-2002) with a neoplasm of the ampulla of Vater from a prospective 

database.. Preoperative histology was obtained by endoscopic biopsy, and agreement between preoperative 

andd postoperative findings were evaluated. Short-term results and long-term survival after local and 

radicall resection of ampullary adenomas and carcinomas were analyzed. 

Result s s 

Thee median age of the entire cohort was 66 years. Agreement between preoperative biopsies and definite 

resectionn specimen was 58% for invasive adenocarcinoma. Local resection was performed in 25 patients 

butt was an adequate therapy in only 16 patients (64%). Subsequent PD (n=9) was performed in the 

remainingg patients because of a R1 resection. The other patients (n=120) underwent an elective PD. 

Hospitall mortality was 4.0% (1/25) after LR and 5.0% (6/120) after PD. Multivariate analysis revealed 

thatt advanced invasion and nodal status were independent predictive factors for survival. The overall 5 

yearr actuarial survival of patients with adenocarcinoma after PD was 37%. 

Conclusion s s 

Preoperativee biopsies have a poor diagnostic accuracy. Local resection is an adequate surgical treatment 

forr adenomas. In experienced hands, PD is the preferred treatment for patients with adenocarcinoma. 



Neoplasmss arising from the ampulla of Vater are uncommon and have a relatively good prognosis 

afterr resection. The overall 5-year survival ranges from 35% to 46%, which is better than distal 

biliaryy (5-year survival ranging from 24% to 27%) or pancreatic head adenocarcinoma (5-year 

survivall of 15%).'s Pancreatoduodenectomy (PD) is the current treatment of choice for invasive 

adenocarcinomaa of the ampulla of Vater. 

Thee preoperative diagnosis and differentiation between adenoma and adenocarcinoma has proven 

too be difficult during endoscopy, even with biopsies. Adenomas are known for their deceptive 

nature.. Adenocarcinoma is often hidden in the depths of the neoplasm as shown by studies that 

reportt a malignant transformation in up to 50% of the "suspected" adenomas.6 

Adenocarcinomaa requires resection with wide margins according to the principles of cancer 

surgeryy while adenomas should preferably be treated with local resection (LR), first described by 

Halstedd in 1899.? Controversy currently exists whether the "suspicious" adenomas or early pT1 

adenocarcinomass can be adequately treated by LR. 

Thee aim of this study was to analyze short-term outcome and long-term survival after local and 

radicall resection of ampullary adenomas and adenocarcinomas, and to identify predictive factors 

forr survival in order to evaluate which neoplasms may be treated by LR. 

DD  S 

Betweenn January 1992 and December 2002, 459 consecutive patients underwent resection for a 

pancreaticc head neoplasm at the Academic Medical Center (AMC), Amsterdam, the Netherlands. 

Alll hospital records collected during this period were entered prospectively into a database. Two 

seniorr pathologists would independently identify mucosal neoplasms originating at the ampulla 

off Vater and 145 patients (32%) were included in the present study. Patients with multiple 

adenomass and who suffer from familial adenomatous polyposis were not included. 

Preoperativee histology was obtained by multiple endoscopic biopsies in our center or from 

examinationss performed in referral centers. All biopsies taken in our center were used to analyze 

agreementt between preoperative and postoperative findings. 

Alll patients with invasive adenocarcinoma (one patient with adenocarcinoma in situ not included) 

off the ampulla of Vater (n=125) including patients who underwent LR were used to identify 

predictivee factors for survival. 

Preoperativee work-up generally consisted of a computed tomography scan followed by endoscopy 

too obtain a tissue sample. Endoscopic ultrasonography was not used regularly. Patients who 

underwentt endoscopic ampullectomy or endoluminal resection using the saline lift technique 

weree not included in the present study. 

Locall resection was performed for neoplasms, preoperatively diagnosed as small (<2cm wide) 



adenomass (including adenomas with severe dysplasia) and even small (<2cm wide) "suspicious" 

adenomas.. A PD was performed for adenocarcinoma (including in situ adenocarcinoma) or if 

ingrowthh in the pancreas was found during exploration, and for large or circumferential adenomas. 

Thee technique of LR has been described previously.8-10 In short, the abdomen is explored through 

aa right subcostal incision. An extended Kocher maneuver is performed followed by a longitudinal 

duodenotomy.. A stay suture through the neoplasm is extremely helpful to identify the local 

anatomy.. Excision of the neoplasm is undertaken with electrocautery. Circumferential stay sutures 

aree placed at the dissection margin in the duodenal wall and the pancreatic and bile duct. 

Reconstructionn is performed by re-implantation of the pancreatic and bile duct in the posterior 

walll of the duodenum or sewing of the non-separated pancreatic and bile ducts to the mucosa of 

thee duodenum. In most patients a 10 French silicone biliary drain is inserted via the cystic duct 

(afterr cholecystectomy) through the anastomosis into the duodenum. T-drains were not used. 

Pancreatoduodenectomyy was defined as en bloc resection of the duodenum and pancreatic 

headd and preferably with preservation of the pylorus as described after a consensus meeting in 

Europe".. Lymph node dissection was performed according to the same consensus of which the 

definitionn was as follows (including Japanese classification): lymph nodes surrounding the anterior 

andd posterior head (group 13 and group 17, respectively), the common and proper hepatic 

arteryy (group 8), the hepatoduodenal ligament (group 12) and lymph nodes right of the superior 

mesentericc vein (group 14).1113 More recently the para-aortal nodes (group 16) were sampled for 

stagingg studies and no action was undertaken if these nodes were positive. Reconstruction was 

performedd by a retrocolic jejunal loop with an end-to-side pancreaticojejunostomy, 

hepaticojejunostomyy and gastrojejunostomy or duodenojejunostomy. 

Alll complications were registered during hospital stay or readmission within 90 days after discharge. 

Complicationss were divided into surgical complications (intra-abdominal abscess, wound infection, 

hemorrhage,, pancreatic leakage, biliary leakage and delayed gastric emptying) and general 

postoperativee complications (urological, pulmonary and cardiac). Patient follow-up took place 

accordingg to a standardized scheme of visits at 3, 6 and 12 months for five years and yearly after 

55 years at the outpatient clinic, and patients who underwent local resection underwent endoscopic 

surveillancee every year. General practitioners were contacted for definite follow-up. Overall survival 

wass analyzed from the date of surgical resection to the date of death including patients who 

diedd after surgery. Disease specific survival was calculated by censoring all other causes of death 

exceptt for death from recurrent disease. Patients were classified according to the pTIMM staging 

(Unionn Internationale Contre le Cancer, 1997) with exception of nodal status (N2 was added to 

thee pN class and denotes patients with distant (group 16) positive lymph nodes).1415 The resection 

wass divided into R0 resection defined as macroscopically complete removal by non-contaminated 

operationn with wide or radical margin, R1 resection defined as macroscopically complete removal 



off gross disease but resection margin contains microscopic evidence of disease or R2 resection 

definedd as macroscopic tumor left in situ. 

Statisticall analysis was performed using SPSS statistical software (SPSS Inc, Chicago, IL). A p 

valuee of O.05 was considered statistically significant. The Students Mest was used to analyze 

differencess between continuous data. Pearson's chi-square test was used to test if differences 

betweenn dichotomous groups were significant. Fisher's exact test was used when a table had a cell 

withh an expected frequency of less than 5. Survival was computed by the Kaplan-Meier method. 

Univariatee analysis of specific predictive factors for survival was performed using the Log-Rank 

test.. Multivariate analysis of all significant factors was performed with the Cox proportional 

hazardss model with simultaneous inclusion of the significant predictive factors. 

Tablee 1 Patient characteristics 

Patientt  characteristic s 

LRR (n=25)* PD(n=120) P value 

Malee to female ratio 
Meann age ) 

Preoperativ ee symptom s 
Mediann duration in weeks (range) 
Jaundicee (%) 
>55 kg. weight loss (%) 
Palee stools (%) 
Recentt onset diabetes mellitus (%) 

1.3:: 1.0 
677 ) 

122 (1-40) 
177 (68) 
9(36) ) 
9(36) ) 

0 0 

1.4:: 1.0 
644 ) 

10(1-75) ) 
103(86) ) 
711 (59) 
611 (50) 
3(2.5) ) 

0.890 0 
0.229 9 

0.174 4 
0.042 2 
0.034 4 
0.177 7 
1.000 0 

Patientt characteristics < 
Thee patients were divided in two groups (LR 25 patients vs. PD 120 patients) The patient 

characteristicss are summarized in table 1. The median age of all patients was 66 years and 

rangedd from 33 to 88 years. Mean age in years was not different between both groups (LR 

44 vs. PD . The median duration of symptoms between onset and admittance was 

111 weeks (range 1-75) for the entire cohort (n=145). Reported symptoms include at least one 

episodee of clinical jaundice in 120 patients (83%), > 5 kg. weight loss in 80 patients (55%), pale 

stoolss in 70 patients (48%), and recent onset of diabetes mellitus in 3 patients (2.1%). Jaundice 

(LRR 36% vs. PD 86%, p=0.042) and > 5kg weight loss (LR 36% vs. PD 59%, p=0.034) occurred 

significantlyy less in the LR group. 

o o 

'' Including nine patients who crossed over to the PD group after LR 



Tablee 2 Accuracy of multiple preoperative endoscopic biopsies (1992-2002, n=100) 

Preoperativ ee biops y result s 

Definit ee patholog y Norma l Adenom a Adenom a Adeno- Agreement * False 
inn resectio n specime n epitheli a wit h sever e carcinom a negativ e 

dysplasi a a 
n=200 n=8 n=22 n=50 

Adenocarcinoma,, n=86 19 2 15 50 58% 42% 
Adenoma,, n=14 1 6 7 93% 7% 

** Agreement is defined as percentage of all positive biopsies compared with definite pathology of resection 
specimen n 

Preoperativee histology 
Betweenn 1992 and 2002, multiple endoscopic biopsies were obtained in 100 of the 145 patients 

(69%)) at the AMC (table 2). The remaining patients either had no biopsies or biopsies taken in a 

referrall center, and these were not included in the analysis. Diagnostic agreement between 

preoperativee biopsies and definite postoperative findings for patients with histologically proven 

adenocarcinomaa (n=83) was 58% and agreement for adenoma (n=14) was 93%. 

Surgicall procedure 
Meann operation time in minutes was significantly shorter (LR 141 7 vs. PD , pO.001) 

andd postoperative hospital stay in days was also significantly shorter (LR 13 days 7 vs. PD 23 

dayss , p=0.032) for patients who underwent LR. Mortality was nearly equal in both groups 

(LRR 4.0% vs. PD 5.0%). Surgery related morbidity was significantly lower in the patients who 

underwentt LR (LR 27% vs. PD 52%, p=0.035). General postoperative complications occurred less 

oftenn in patients who underwent LR, but this was not significant (LR 12% vs. PD 23%).The 

numberr of patients who underwent relaparotomy was lower after LR, but this was not significant 

eitherr (LR 8.0% vs. PD 17%). Relaparotomy was performed for pancreatic leakage in 13 patients 

(11%)) after PD and for postoperative hemorrhage in one patient (4%) after LR. Another patient 

(4%)) suffered from colon necrosis after LR and underwent a hemicolectomy. 

Pathologyy after resection and recurrence during follow-up 
Thee majority of the patients (87%) had an adenocarcinoma of the ampulla of Vater of which one 

wass a carcinoma in situ. Definitive pathology showed an R0 resection after LR in 12 patients with 

adenomaa and 3 patients with a stage I invasive adenocarcinoma (table 3). Nine patients with a 

R11 resection after LR underwent subsequent PD and one patient with a R1 resection did not 

undergoo PD because of poor physical condition. This patient developed local recurrence at 38 

months.. The subsequent PD was performed during the same procedure (n=2) or within 7 days 

(n=7)) after LR and had a combined complication rate of 44%. Pathological evaluation of patients 



Tablee 3 Pathology after local resection (LR) and pancreatoduodenectomy (PD) and follow-up (n=145) 

1992-2002 2 

LRR (n=16) 

Adenom aa (%) 
R00 resection (%)' 
Recurrencee (%)" 

Adenocarcinom aa (%) 
R00 resection (%)' 
Recurrencee (%)' 

Meann follow-u p in month s (95% CI) 67 (43-92) 

122 (48) 
12(100) ) 

11 (8) 

4 ( 1 6 ) ) 

3(75) ) 
22 (50) : 

LRR 8! PD(n= 

0 0 
0 0 
0 0 

9 ( 4 4 ) ) 

8 ( 8 9 ) ) 
2 (22 ) ) 

=9) ) 

533 (38-67) 

PD(n=120) ) 

7 ( 6 ) ) 
77 (100) 

0 0 

113(94) ) 

103(86) ) 
522 (43) 

322 (27-37) 

'percentagee of subgroup, 'including one patient with non-radical resection margins 

withh an additional PD revealed that 5 patients had no residual adenocarcinoma, one patient had 

residuall adenocarcinoma and three patients had a stage III disease. All other patients underwent 

aa PD(n=120) of which 110 patients (92%) had an R0 resection and 52 patients (43%) developed 

recurrencee during follow-up. 

Survival l 
Patientss who underwent LR for adenomas had an overall 5-year actuarial survival of 92% and a 

diseasee specific survival of 100% (figure 1). The overall 5-year and disease specific survival was 

75%% for patients with an adenocarcinoma (one patient with in situ carcinoma included) after 

primaryy LR with or without subsequent PD. The overall 5-year survival after PD for adenomas and 

adenocarcinomass was 86% and 37% respectively. The disease specific 5-year survival was 100% 

andd 39% respectively. 

Procedure e 

PDD benign 

LRR & PD malignant 

PDD maiignan! 

Total l 
(n) ) 

12 2 

7 7 

13 3 

113 3 

Patientss at 
riskk after 5 years 

(n> > 

11 1 

6 6 

8 8 

24 4 

Months s 

Figur ee 1 
(PD),, the 

Overalll actuarial survival for patients who underwent local resection (LR) and pancreatoduodenectomy 
pp value shown has been pooled over strata 
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Figur ee 2 (A) Overall actuarial survival for patients with adenocarcinoma (n=125) stratified forT-stage according 

too the UICC (B) N-stage (C) Disease stage according to the UICC 



Predictivee factors for survival of patients with adenocarcinoma 
Univariatee analysis showed that the 5-year disease specific and overall survival were significantly 

lowerr in the patients wi th R1 and R2 resections, advanced invasion, lymph node metastasis, 

advancedd disease stage and (peri)neural ingrowth. Patients wi th (peri)vascular ingrowth had 

significantt lower 5-year disease specific survival (table 4). 

Tablee 4 Results of univariate analysis 
n n 

Variabl e e 

Residuall disease 
RO O 

R11 and R2 

Tumorr infiltration 
T1 1 

T2 2 

T3 3 

T4 4 

Nodall status 
NO O 

N1a a 

Nib b 

N2 2 

Stagee of disease 
1 1 

II I 

III I 

IV V 

Vasculairr ingrowth 
Negative e 

Positive e 

Neurall ingrowth 
Negative e 

Positive e 

Patient s s 
(n=125) ) 

108 8 

17 7 

36 6 

31 1 

37 7 

21 1 

67 7 

20 0 

33 3 

5 5 

26 6 

33 3 

37 7 

23 3 

95 5 

30 0 

105 5 

20 0 

5-yearr  diseas e relate d surviva l 

%% (95% CI) 

50(39-61) ) 

o(-) ) 

688 (50-86) 

555 (35-74) 

277 (4-50) 

o(-) ) 

677 (54-81) 

40(13-68) ) 

O(-) ) 

0(-) ) 

766 (57-94) 

711 (52-89) 

1212 (5-40) 

o(-) ) 

522 (40-63) 

19(1-37) ) 

477 (36-59) 

199 (0-38) 

PP valu e 

<0.001 1 

0.243* * 

0.045* * 

<0.001* * 

0.03* * 

<0.001* * 

0.007* * 

0.670* * 

<0.001* * 

<0.001* * 

0.026 6 

0.009 9 

5-yearr  overal l 

%% (95% CI) 

488 (37-59) 

O(-) ) 

622 (45-80) 

555 (35-74) 

266 (4-49) 

o(-) ) 

633 (50-76) 

40(13-68) ) 

O(-) ) 

o(-) ) 

70(51-89) ) 

699 (50-87) 

222 (4-39) 

O(-) ) 

477 (36-58) 

199 (1-37) 

455 (34-56) 

19(0-38) ) 

surviva l l 

PP valu e 

<0.001 1 

0.609* * 

0.034* * 

<0.001* * 

0.108* * 

<0.001* * 

0.012* * 

0.988* * 

<0.001* * 

<0.001* * 

0.081 1 

0.030 0 

fD D 

Q Q 

l / l l 

c c 

< < 

O O 

3 3 
o o 

< < 
3 3 

o o 

l / l l 

g g 
i / i i 

PP values are paired over strata, CI denotes confidence interval 



Thee overall 5-year survival rate for patients wi th a pT1 adenocarcinoma was 62% (figure 2A). The 

5-yearr survival dropped to 55% for patients wi th a pT2 adenocarcinoma. Pathologic examinations 

showedd that 6 of the 36 patients (17%) wi th pT1 adenocarcinoma had one positive lymph node 

(pN1a)) and 4 of the 36 (11%) had two or more positive lymph nodes (pN1b). 

Patientss wi thout lymph node metastases had a 5-year overall survival rate of 63% (figure 2B). If 

onee lymph node (pN1a) was involved, the 5-year survival rate was 40%. If two or more lymph 

nodess (pN1 b) were involved the 5 year survival dropped to 0. Patients with disease stage I and II 

hadd a significantly better prognosis than patients wi th disease stage III. The overall 5-year survival 

ratee was 70%, 69% and 22% respectively (figure 2C). 

Thee final results of multivariate analysis (table 5) show that advanced invasion (pT4) and nodal 

statuss (N1b or N2) were associated wi th poor outcome and were independent predictive factors 

forr survival. Disease stage was omitted f rom analysis because it consists of a combination of 

advancedd invasion depth and lymph node status which were analyzed separately. The patient 

wi thh carcinoma in situ was also omitted because the relatively good survival would influence the 

hazardd ratio data. 

Tablee 5 Results of multivariate analysis (n=125) 

Variabl ee 5-year diseas e relate d survival * 

Residuall disease 

Tumorr infiltration 
T1 1 
T2 2 
T3 3 
T4 4 

Nodall status 
NO O 
Nla a 
Nib b 
N2 2 

Vasculairr ingrowth 

Neurall ingrowth 

Hazard d 
rati o o 

1.2 2 

1.0 0 
1.4 4 
1.8 8 
4.7 7 

1.0 0 
2.0 0 
5.3 3 
16.6 6 

1.1 1 

1.5 5 

(95%% CI) 

(0.3-2.1) ) 

(-) ) 
(0.5-3.4) ) 
(0.7-4.3) ) 
(1.6-14.1) ) 

(-) ) 
(0.8-5.0) ) 
(2.5-11.1) ) 
(4.6-59.3) ) 

(0.5-2.2) ) 

(0.8-3.0) ) 

PP valu e 

0.701 1 

0.475 5 
0.210 0 
0.005 5 

0.128 8 
<0.001 1 
<0.001 1 

0.812 2 

0.224 4 

5-yearr  overal l survival * 

Hazardd (95% CI) P valu e 
rati o o 

1.3 3 

1.33 3 

(0.4-1.7) ) 0.565 5 

1.0 0 
1.0 0 
1.5 5 
3.6 6 

1.0 0 
1.5 5 
4.1 1 
10.9 9 

(-) ) 
(0.5-2.4) ) 
(0.7-3.5) ) 
(1.4-9.6) ) 

(-) ) 
(0.7-3.5) ) 
(2.1-8.1) ) 
(3.5-34.1) ) 

0.960 0 
0.229 9 
0.009 9 

0.348 8 
<0.001 1 
<0.001 1 

(-) ) 

(0.7-2.6)) o.: 

** Analysis was performed with Cox proportional hazard model by simultaneous inclusion of all significant 
predictivee factors omitting disease stage (UICC) and patients with carcinoma in situ (n= 1), CI denotes confidence 
intervall and (-) is the reference variable 



Thee present study found that preoperative endoscopic biopsy has poor diagnostic accuracy and 

thatt LR is an adequate treatment for patients with adenomas that can easily be converted to a 

PDD without additional morbidity and mortality, if necessary. Ihe study also shows that PD is the 

treatmentt of choice for (in situ) adenocarcinoma of the ampulla of Vater with good results in 

experiencedd centers. Finally, the multivariate analysis showed that advanced invasion and nodal 

statuss are independent predictors of survival. These findings are in accordance with those from 

previouss studies from our center.8 '6 

Thee fact that preoperative biopsies are of limited value has been reported previously with a rate of 

falsee negative findings ranging from 25 to 50%.'719 The diagnosis adenoma clearly does not rule 

outt the presence of carcinoma in the deeper layers off the lesion. In a previous study we also found 

thatt endoscopic ultrasonography is not helpful to differentiate and to predict the extent of ingrowth.8 

LRR can be performed with a shorter operative time and less surgery-related morbidity compared 

withh PD, If the surgeon is confronted with an unexpected malignant neoplasm with advanced 

invasion,, the procedure can easily be converted to a PD without additional morbidity and mortality. 

Duringg the last years a frozen section of the resection specimen was performed routinely to decide 

duringg the initial exploration if PD should be performed immediately. However, it has proven to be 

difficultt to differentiate between submucosal and deeper invasion during frozen section. Nevertheless, 

wee still recommend frozen section because it is relatively easy to perform. 

Previouslyy it was already shown that submucosal invasion does not have lymph node metastases 

butt deeper invasion already might have lymph node metastases.2021 In these patients, in particular 

thee high risk patients unfit for PD, LR is a good alternative to a PD. Local resection offers a chance 

forr cure and good palliation. 

Begerr et al. recently published excellent results using the same policy, even performing LR for 

submucosall invasion.'7 Beger also included peripancreatic lymph node dissection when performing 

LR.1'' In general, we prefer a PD in fit patients, when a malignant neoplasm is found in the frozen 

sectionn independent of pT stage, because considerable staging benefit is lost when LR is performed 

forr adenocarcinomas (28% of the patients with pT1 neoplasms have positive lymph nodes). 

Comparisonn of survival after LR with survival after PD is generally unreliable because of selection 

biass and the relative small number of patients. Most series include patients with too high operative 

riskss to undergo PD. Patient selection in the present series was initially based on the preoperative 

diagnosiss of a small (<2cm) adenoma. 

Radicall resection by PD is the most accepted treatment for patients with invasive adenocarcinoma. 

Thee overall 5-year actuarial survival was 37%. This is considerably better compared with pancreatic 

adenocarcinomass (5-year survival of 15%).1J5 An explanation for the relatively good survival may 

bee partly related to the biological behavior of ampullary carcinoma compared with pancreatic 



carcinoma.. A much lower frequency of local (peri)vascular and (peri)neural invasion has been 

reported.22-33 Moreover, lesions growing into the ampulla can cause obstruction of the bile duct 

inn an early phase leading to jaundice, cholangitis and early intervention.'2-

Unfortunately,, hospital mortality in patients who underwent PD for ampullary neoplasms is higher 

comparedd with patients who underwent PD for pancreatic head carcinoma, respectively 5.3% 

andd 0 in our center during the same timeframe. The mortality in these patients is mostly attributable 

too pancreatic leakage and its consequences. A soft pancreas and a non-dilated pancreatic duct, 

oftenn associated with ampullary neoplasms, are well known risk factors for pancreatic leakage/"' 

Inn the earlier studies dating back to the 60's the operative mortality had a considerable impact on 

survival.. However, current studies report a mortality rate of less than 5% in experienced centers.,; 

Inn the present study a disease related 5-year survival of 39% was found. This only dropped to 37% 

whenn the overall survival was calculated. The overall 5-year survival of patients with stage I cancer 

wass 70%. Unfortunately, the 5 year survival of ampullary cancer drops to zero if two or more 

regionall lymph nodes are involved. These findings comply with the literature.226 Lymph node 

metastasiss proved to be extremely important in predicting the prognosis of patients with 

adenocarcinomaa of the ampulla of Vater. 

Locall recurrence is a problem often faced after LR for adenomas. A local recurrence rate ranging 

fromm 0% to 42% for adenomas has been reported in literature."29 In the present study the 

recurrencee rate was relatively low (8% after local resection). This is probably due to a relative 

shortt follow-up since other studies had a follow up of at least 10 years and noted that recurrence 

tendss to occur very late. The high recurrence rate is also attributable to inadequate resection 

marginss (R1 or R2 resection) in these studies. Broad resection margins (at least 3 mm) although 

oftenn difficult to achieve, and endoscopic surveillance after LR are very important for these patients. 

Iff local recurrence cannot be treated adequately by endoscopic removal, PD should be considered 

ass final definitive procedure. 

Inn summary, LR is an adequate procedure for patients with an adenoma of the ampulla of Vater. 

Thee use of frozen section during the procedure is advised because of poor diagnostic accuracy of 

preoperativee biopsies. Local resection for adenocarcinoma can be considered for high risk patients 

unfitt for PD. In experienced hands, PD is an adequate treatment for fit patients with adenocarcinoma, 

andd in patients who are found to have invasive adenocarcinoma during or after LR. 
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