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Safety of duodenal ampullectomy for benign periampullary tumors

Alvin Lyle Kim, and Young Il Choi

Department of Surgery, Kosin University Gospel Hospital, Kosin University College of Medicine, Busan, Korea

Backgrounds/Aims: Surgical resection, such as pancreaticoduodenectomy (PD), is used for treatment of benign peri-
ampullary tumors, but high morbidity and mortality resulting from PD can be a huddle. The aim of this study is to 
suggest a safe and less invasive procedure for treatment of benign periampullary tumors. Methods: From January 
2001 to September 2016, 31 patients with ampulla of Vater (AOV) tumors were reviewed retrospectively. Patients who 
were confirmed with malignancy through biopsy were excluded, except for one patient with malignancy and multiple 
underlying diseases. To investigate the safety and availability of transduodenal ampullectomy (TDA), TDA and endo-
scopic papillectomy (EP) were compared. Results: There was no significant difference in the occurrence of complica-
tions between the TDA group and EP group (p=0.145), and the resection margins were negative in both groups. There 
was no recurrence in patients who had TDA, while one patient had a recurrence after EP. Conclusions: This study 
suggests that TDA is as safe as EP for treating benign periampullary tumors. (Ann Hepatobiliary Pancreat Surg 
2017;21:146-150)
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INTRODUCTION

Tumors originating from the ampulla of Vater (AOV) 

may be either benign neoplasms or malignant. Benign ne-

oplasms are rare, representing less than 10% of peri-

ampullary neoplasms.1 The most common benign lesions 

are adenomas.2,3 Ampullary adenomas may possibly prog-

ress to carcinoma.4

There are three ways to remove periampullary ad-

enomas: pancreaticoduodenectomy (PD), transduodenal 

ampullectomy (TDA), or endoscopic papillectomy (EP). 

Indications for surgical resection are an adenoma greater 

than 2 cm in diameter, evidence of lymph node involve-

ment, and evidence of ingrowth of adenoma into the bile 

or pancreatic duct.5 However, high morbidity and mortal-

ity due to aggressive resection remain an issue. Before PD 

was introduced by Whipple in 1899, Halstead first in-

troduced TDA. However, due to high recurrent rate in 

AOV cancers, interest in TDA has retreated without much 

response.6,7 Consequently, a less invasive procedure, EP, 

first described in the late 1980s,8,9 has been developed due 

to high morbidity and mortality associated with surgical 

resection. Only recently have EP and TDA become com-

mon procedures for treatment of benign ampullary tumors.

Since there are no clear guidelines for treatment of per-

iampullary tumors,10 the purpose of this study was to sug-

gest a safe and minimally invasive method to radically re-

move AOV tumors by comparing TDA with EP.

MATERIALS AND METHODS

From January 2001 to September 2016, 31 patients 

with AOV tumors were reviewed retrospectively. Patients 

confirmed with malignancy through biopsy were excluded 

from this study. Patients underwent a preoperative lab 

test, esophagogastroduodenoscopy (EGD) exam, pre-

operative biopsy, computed tomography (CT), endoscopic 

ultrasonography (EUS), and magnetic resonance imaging 

(MRI). Endoscopic retrograde cholangiopancreatography 

(ERCP) was conducted to confirm ductal involvement be-

fore conducting EP. Since there are no clear guidelines 

for treatment of ampullary tumors, EP was conducted for 
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Table 1. Patients’ characteristics

Characteristics TDA (n=21) EP (n=10) p-value

Sex
  Female
  Male
Age (years) (median, range)
Size of tumor (cm) (median, range)

 
 9 (42.8%)
12 (57.1%)
61 (35-79)

1.5 (1.0-3.5)

 
3 (30%)
7 (70%)

64 (52-78)
0.8 (0.2-1.0)

 
0.492

 
0.501
0.000

TDA, trans-duodenal ampullectomy; EP, endoscopic papillectomy

benign ampullary tumors measuring less than 1 cm in di-

ameter, and TDA was conducted for tumors greater than 

1 cm in diameter. Pancreatic and biliary stents were in-

serted into patients that underwent EP to prevent post-

operative complications such as pancreatitis and stenosis. 

Lab tests and chest pain film radiography were routinely 

conducted to check for complications after EP. Five days 

after EP, EGD was conducted to remove the stent and to 

investigate possible ulcerative lesions or bleeding sites, 

often appearing during the early recovery period after 

EP.11,12

For patients unable to undergo EP, TDA was conducted 

as initial treatment. TDA was conducted under two con-

ditions: tumor size greater than 1 cm in diameter; and pre-

operative biopsy confirming tumor as benign with no evi-

dence of lymph node involvement through image studies. 

Intraoperative frozen sections for pancreatic duct, bile 

duct, and tumor margins were routinely submitted to 

pathology. An upper midline or extended right subcostal 

incision was used. When colonic hepatic flexure was mo-

bilized, the Kocher maneuver was conducted to expose 

the posterior aspect of the second portion of the 

duodenum. A 5-6 cm longitudinal duodenotomy was con-

ducted along the anterior wall where mass was palpated. 

After identifying the common bile duct (CBD) and pan-

creatic duct, full-thickness excision of the entire grossly 

visible tumor was conducted until the pancreas head tissue 

was exposed. To prevent stricture in the pancreatic duct, 

a plastic tube measuring approximately 2-3 cm in length 

was inserted, and tagging sutures were applied with 5-0 

absorbable polydioxanone (PDS). Both ducts were re-

inforced with interrupted suture technique on the wall of 

the duodenum using 5-0 PDS. To avoid narrowing of the 

lumen, the duodenum was closed in a transverse direction. 

A closed suction drain was inserted routinely in a standard 

manner. Fascial and skin closures were conducted in usual 

fashion.

Preoperative symptoms and patient characteristics, in-

cluding size of the tumor, postoperative outcomes, ERCP 

biopsy results, frozen biopsy results during the operation, 

and final pathological findings, were compiled.

Statistical analysis

Statistical analysis was conducted using SPSS version 

18.0 (SPSS Inc., Chicago, IL, USA). The significance of 

differences between groups in estimated blood loss, mean 

hospital admission time, and follow-up characteristics was 

assessed by Student’s t-test. The total number of compli-

cations, transfusions, and recurrence rates was assessed by 

chi-squired test. A p-value＜0.05 was an indication of 

statistical significance.

RESULTS

This study is based on a retrospective review of 31 pa-

tients that underwent TDA or EP for ampullary tumors. 

Of these patients, 16 were diagnosed during routine health 

checkup without symptoms, except for one patient pre-

sented with recurrence. Twelve patients reported abdomi-

nal pain, two had jaundice, and one had general weakness 

(Table 1). Twenty-one TDAs and 10 EPs were conducted. 

There was no significant difference in the total number 

of complications between the TDA group and EP group 

(p=0.145). Resection margins were negative in both 

groups. There was no recurrence in patients with TDA, 

while one patient experienced recurrence after EP. Four 

patients that underwent TDA have malignancy even 

though intraoperative analysis of frozen sections sug-

gested tumors were benign. There were no cases of con-

verted operation from TDA to PD. In the TDA group, 

nine patients were female and 12 were male, the median 

patient age was 61 years (range: 35-79), and the median 
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Table 4. Pathology of trans-duodenal ampullectomy

Preoperative 
diagnosis.

(ERCP biopsy)

Frozen biopsy: 
malignancy

Final diagnosis
No. of cases

Total=21

Accuracy of
Preoperative vs. 
final diagnosis.

Accuracy of frozen 
biopsy. vs final 

diagnosis.

AOV cancer
Adenoma, LGD
Adenoma, LGD
inflammation
Adenoma, LGD
Adenoma, LGD
Adenoma, LGD

Negative
Negative
Negative
Negative
Negative
Negative
Negative

Adenoma, LGD
Adenocarcinoma
Adenoma, LGD
Adenocarcinoma
Adenomatous hyperplasia
Adenoma, HGD
Reactive atypia

1
3

10
1
3
1
1

81% 81%

LGD, low grade dysplasia; HGD, high grade dysplasia; AOV, ampulla of Vater

Table 3. Postoperative outcomes after trans-duodenal ampullectomy vs. endoscopicpapillectomy

Outcomes TDA (n=21) (%) EP (n=10) (%) p-value

Bleeding
Duodenal ulcer
Perforation
T-tube leakage
Wound infection
Common bile duct stricture
Total
Transfusion
  Yes
  No
Estimated blood loss (ml) (median, range)
Hospital duration (days) (median, range)
Recurrence
Resection margin (+)
Follow up (months)
Follow up loss

1 (4.76%)
 
 

1 (4.76%)
2 (9.52%)
1 (4.76%)
5 (23.8%)

 
1 (4.76%)

20 (95.23%)
100 (50-500)
20 (10-30)

0
0

8 (6-60)
3

3 (30%)
1 (10%)
1 (10%)

 
 
 

5 (50%)
 
0
0
0

8.5 (5-15)
1
0

15 (1-26)
0

 
 
 
 
 
 

0.145
0.384

 
 

0.012
0.000
0.217

 
0.447

 

Table 2. Symptoms and signs before trans-duodenal ampullec-
tomy or endoscopic papillectomy

Symptoms and signs No. of patients

Abdominal pain
Jaundice
Checkup study
General weakness

12 (38.7%)
2 (6.4%)

16 (51.6%)
1 (3.2%)

tumor size was 1.5 cm (range: 1.0-3.5). In the EP group, 

three patients were female and seven were male, the me-

dian patient age was 64.4 years (range: 52-78), and the 

median tumor size was 0.8 cm (range: 0.2-1.0) (Table 2).

Postoperative outcomes

There was no significant difference in the total number 

of complications between the TDA group and EP group 

(p=0.145). Five cases of complications were observed in 

the TDA group: one patient that had a transfusion of five 

packs of red blood cells due to postoperative bleeding, 

one case of T-tube leakage, two cases of wound infection, 

and one case of common bile duct stricture. Three cases 

of bleeding, one case of duodenal ulceration, and one case 

of duodenal perforation were observed in the EP group. 

Median estimated blood loss was 100 ml (range: 50-500) 

in the TDA group. Duration of hospital stay was longer 

in the TDA group compared with the EP group (20 vs. 

8.5 days, respectively). Resection margins were negative 

in both groups. One patient experienced recurrence after 

EP, although the procedure had been conducted in a dif-

ferent institute several years before admission to the pres-

ent hospital (Table 3).

Pathology

There were seven cases of low-grade adenoma, one case 

of hamartoma, and two cases of ectopic pancreatic tissue 

in the EP group (Table 4). In the TDA group, 11 cases 
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Table 5. Pathology of endoscopic papillectomy

Pathology No. of cases

Adenoma, LGD
Hamartoma
Ectopic pancreatic tissue
Total

7
1
2

10

LGD, low grade dysplasia

of low-grade adenoma, five cases of adenocarcinoma, 

three cases of adenomatous hyperplasia, one case of 

high-grade adenoma, and one case of reactive atypia were 

verified by permanent pathology. One patient diagnosed 

with adenocarcinoma prior to TDA was previously men-

tioned above. Accuracy of preoperative biopsy versus fi-

nal pathological assessment was 81%, and that of intra-

operative frozen section versus final pathological results 

was also 81% (Table 5).

DISCUSSION

Development of surveillance studies and accurate meth-

ods for detection of malignancy has yielded innovative and 

less invasive techniques. For reasons mentioned above, 

clinicians have often conducted TDA and EP in recent 

years even though there are no definite criteria indicating 

patients should have either procedure performed.10,13 For 

patients lacking an indication for EP, TDA may be an al-

ternative method for removing ampullary tumors.

EP is a less invasive technique, with low morbidity and 

mortality.4 Mean length of stay (LOS) in the hospital for 

EP is comparatively short, a benefit for the patient. 

Despite advantages, frequent endoscopic checkups are re-

quired after EP, and false negative results resulting from 

inadequate margins may be a drawback.14-16 Procedural 

outcomes may vary depending on the type of institution 

at which the operation is conducted and if surgeons in-

volved have previously conducted the procedure. Presence 

of obstacles and inadequate excision of tissue may occur 

due to limited visual space. The AOV must be resected 

in full layers with negative margins to prevent remnant 

tumors.17,18 EP should be considered in patients with 

smaller lesions that do not contain carcinoma and patients 

that are poor surgical candidates. Tumor size may be an 

additional issue to consider if choosing the optimal meth-

od for a patient. A previous study revealed that adenomas 

with high-grade dysplasia (HGD) or cancer were 1.8 and 

2.0 cm on average, respectively, whereas those with 

low-grade dysplasia were 1.3 cm on average.19 One of our 

cases had duodenal perforation after EP, that could have 

developed into peritonitis. This indicates that a simple 

procedure may become critical; therefore, close monitor-

ing is recommended in all cases.

TDA may be an alternative treatment to aggressive sur-

geries such as PD. Although there are currently no clear 

guidelines for election of TDA, it may be considered un-

der following conditions: adenoma greater than 2 cm in 

diameter; no evidence of lymph node involvement; and 

no evidence of ingrowth of adenoma in the bile or pancre-

atic duct. According to the International Classification of 

Disease for Oncology (ICD-O), defined by the World 

Health Organization (WHO), adenoma with HGD may be 

considered as carcinoma in situ (Tis). In a Tis neoplasm, 

the lamina propria is intact with no lymph node 

metastasis.20,21 This forms the basis of the possibility of 

using TDA for ampullary Tis neoplasms. However, there 

is no significant data regarding patient outcomes from 

these surgeries.

Converting from TDA to PD is possible with intra-

operative frozen biopsy. It may prevent unnecessary in-

vasive surgery for benign tumors in the AOV. TDA al-

lows complete resection compared to EP of the AOV.17,22 

There was one case in which malignancy was suspected 

on preoperative analysis, but the tumor was benign in fi-

nal pathological analysis. Conversely, if preoperational di-

agnosis is not accurate, there is a risk of misdiagnosis of 

benign tumors, and of missed cancer. Therefore, an accu-

rate diagnosis with intraoperative lymph node biopsy is 

critical. In this study, four patients initially diagnosed with 

adenoma have adenocarcinoma in final pathological anal-

ysis; however, no evidence of recurrence was revealed 

during mean patient follow-up of 24 months. Another pa-

tient diagnosed with adenocarcinoma via preoperational 

biopsy underwent TDA due to the presence of other un-

derlying diseases. Although it was not necessary to con-

duct in concert with TDA, palliative chemotherapy was 

conducted, and there was no recurrence in 60 months.

PD is the definitive approach for radical resection of am-

pullary tumors. It lowers risk of recurrence and the need 

for post-procedural surveillance endoscopy. Recurrence 

rates for ampullary adenomas after PD are nearly zero. 
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However, high morbidity and mortality rates may be an 

obstacle with such an aggressive surgical resection.

There are several limitations to this study. 1) The study 

was conducted by two separate departments. Since no 

consensus has been reached regarding the definition of a 

1.0 cm benign tumor, the Internal Medicine Department 

conducted EP, and the Department of Surgery conducted 

TDA. 2) Three cases from the TDA group were lost dur-

ing the follow-up period, and the median follow-up dura-

tion was less than 24 months; 8 months (range: 6-60) in 

the TDA group and 15 months (range: 1-26) in the EP 

group. 3) Sample sizes in both groups were too limited 

to be analyzed statistically. Further evaluation with a 

lengthier follow-up period is required. 4) An evi-

dence-based study with a larger sample size is required 

to conclude that TDA is safe and recommended in ear-

ly-stage cancers of the AOV. 5) There may be an in-

formation bias or a selection bias. To investigate safety 

of TDA in treatment of Tis, similar sample sizes in TDA 

and PD groups should be compared.

EP prevents unnecessary abdominal exploration. However, 

patients that cannot undergo EP must face the risk of ag-

gressive surgical resection. This study suggests that TDA 

is as safe as EP for benign periampullary tumors. TDA 

may be considered especially for patients requiring precise 

resection or for patients with remnant or recurrent tumors 

after EP.
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