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Purpose: Transduodenal ampullectomy (TDA) has been reported in a limited number of cases and in a small number
of case series. The aim of this study was to analyze perioperative and long-term oncological outcomes of patients with
ampullary tumors who underwent TDA in a single large-volume center.

Methods: Through a retrospective review of data from 2004 to 2016, we identified 26 patients who underwent TDA at Asan
Medical Center.

Results: Eleven of 26 patients underwent TDA for T1 and carcinoma in situ (high-grade dysplasia) cancer; these patients
are still alive without recurrence. A major in-hospital complication (3.8%) occurred in 1 case, but there was no case of 90-
day mortality. In addition, none of the patients was diagnosed as having newly developed diabetes mellitus after TDA. No
significant differences were found between open and laparoscopic-TDA in terms of operation time, painkiller use, and
hospital stay.

Conclusion: TDA is a feasible and effective surgical procedure for the treatment of selected patients with ampullary
tumors. It is an alternative treatment option in cases of ampullary tumors not amenable to endoscopic papillectomy or

pancreaticoduodenectomy.
[Ann Surg Treat Res 2018;95(1):22-28]
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INTRODUCTION

Ampullary cancer could develop from adenomas by adenoma-
carcinoma progression similar to the development of colorectal
cancer [1]. Therefore, both benign and malignant ampullary
tumors should be resected completely [2,3].

Although endoscopic papillectomy (EP) is a simple procedure
and globally recognized as the first choice for treatment of
benign ampullary tumors, it can only be applied to small

tumors confined at the papilla, without involvement of the
common bile duct (CBD) or pancreatic duct (P-duct) [4,5]. If
EP is not successful or the ampullary tumor recurs, a surgical
approach needs to be considered.

Pancreaticoduodenectomy (PD) is the standard surgical
treatment approach for ampullary tumors, especially malignant
tumors [2,3,6]. However, although the postoperative mortality
and morbidity associated with PD have decreased, they remain
high. In addition, several reports have been published regarding
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the development of diabetes mellitus (DM) after PD. The
quality of life after surgery should be considered in patients
with benign and low-grade tumors.

Transduodenal ampullectomy (TDA) was first introduced
by Halsted in 1899, but the use of this procedure remains
controversial, and has failed to be widespread because the
surgical technique had not been standardized, along with
apprehension for the possibility of recurrence [7,8]. TDA has
been reported in limited cases and in a small number of series.

However, several reports have indicated that TDA can be
used as an alternative treatment approach for large ampullary
tumors not indicated for EP, and poor surgical candidates for PD
[79.10].

The aim of this study was to analyze perioperative and long-
term clinical outcomes of patients with ampullary tumors who
underwent TDA in a single large-volume center.

METHODS

Patients and perioperative outcomes
A retrospective review of data from 2004 to 2016 revealed 26

patients who underwent TDA at Asan Meidical Center. Patients'
demographic characteristics, preoperative- or postoperative
endoscopic interventions, operative procedures, postoperative
morbidity and mortality, hospitalization, and follow-up time
were analyzed. All surgery-related morbidities were evaluated.
Postoperative surgical complications were described in
accordance with the classification proposed by Dindo et al.
[11]. Postoperative mortality was defined as in-hospital or 90-
day death. The T stage of the ampulla of Vater cancer was
staged according to the seventh edition of the American Joint
Committee on Cancer system.

Indication for TDA at our institution
TDA is indicated for the following patients:

(1) Those determined not to be suitable for EP by a
gastroenterologist owing to the presence of high-
grade dysplasia (HGD) with CBD or p-duct invasion on
endoscopic ultrasonography (EUS), large size, or flat lesion.

(2) Those with recurrent adenoma after EP.

(3) Those who have incomplete resection (positive resection
margin) after EP.

(4) Those with malignancy but poor general condition for PD.

Preoperative work-up
Magnetic resonance imaging cholangiopancreatography,

contrast-enhanced computed tomography, endoscopy, and EUS
were used for examining the patients, as required. Preoperative
endoscopic biopsy is also routinely performed.

Surgical procedure for TDA

No significant difference in indication was found between
open and laparoscopic TDA. Surgeons have preference regarding
operation methods. All patients received full explanation about
both the strengths and weaknesses of open and laparoscopic
TDA, and decided with the guidance of the surgeon which
operation will be performed.

Open-TDA

Under general anesthesia, the patient was laid in the supine
position. We usually used a midline or reversed- L-incision for
the open approach. We performed adequate kocherization of
the duodenum, followed by identification of the ampullary
lesion by palpation of the second part of the duodenum. A
lateral duodenotomy incision (3 cm) was then made at the site
overlying the palpated lesion longitudinally along the long
axis of the duodenum. Stay sutures at corners of the incision
were then applied to keep the duodenotomy open. Submucose
infiltration around the lesion was performed with a syringe,
by filling it with saline with or without adrenaline, to elevate
the lesion off the submucosa. The lesion was excised using
monopolar cautery, and both ducts were excised under direct
vision.

The specimen was extracted. We routinely performed
intraoperative frozen biopsy during TDA. The specimen was
sent to a pathologist together with the tumor orientation
details. Examination of the frozen section (FS) revealed the bile
duct and pancreatic duct, and 4 lateral margins (3, 6, 9, and 12
o'clock) without any tumor involvement.

Stay sutures on the pancreatic duct and the CBD for making
a common channel were then applied. The adjacent walls
of the pancreatic duct and CBD were sutured with 5/0 PDS
(Ethicon US, LLC, Cincinnati, OH, USA) to reconstruct the
common channel of the ampulla. Single-layer duct-to-mucosa
choledochoduodenostomy and pancreaticoduodenostomy were
performed with 5/0 PDS (Fig. 1). The duodenotomy incision was
then closed transversely with 1 or 2 layers. After inserting a
drain tube, the wounds were closed in the usual manner.

Laparoscopic TDA

Under general anesthesia, the patient was placed in the
supine and anti-Trendelenburg (10°-30°) position. The surgeon
stood on the patient’s right side, a 12-mm umbilical port was
inserted, and pneumoperitoneum was established with carbon-
dioxide (CO,) insufflation; intra-abdominal pressure was
maintained at < 12 mmHg,

A laparoscope was used and additional 3 ports (two 5-mm
and one 12-mm) were inserted as shown in Fig. 2. Adequate
kocherization was then performed. After locating the tumor,
longitudinal duodenotomy of approximately 3 cm was
performed on the antimesenteric side of the duodenum, just
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Fig. 1. Choledochoduodenostomy (a), pancreaticoduode-
nostomy (b), and common channel (c). After the lesion
is excised with both ducts, single layer duct to mucosa
choledochoduodenostomy, pancreaticoduodenostomy, and
common channel between bile and pancreatic duct are done
with 5/0 PDS (Ethicon US, LLC, Cincinnati, OH, USA).

Fig. 2. Placement of trocars for laparoscopic transduodenal
ampullectomy. (a) 12 mm trocar on the umbilicus for the right
hand of the operator. (b) 5-mm trocar on the right flank for
the left hand of the operator. (c) 5-mm trocar on the left flank
for surgical assistance. (d) 12-mm trocar for the laparoscope.

opposite the tumor. The ampullary mass was identified, and
ampullectomy was performed using ultrasonic shears and by
electrocautery, When the p-duct and CBD were identified, these
were cut sharply with care to ensure an adequate margin.

The specimen was inserted in a vinyl bag and extracted
through the wound at the umbilical port. It was then sent to a
pathologist for evaluation. The next steps are the same as for
the open technique.

Statistical analysis
The categorical variables are presented as number (%). The

Table 1. Patient characteristics (n = 26)

Characteristic Value

Age (yr) 60.2 = 14.2
Male sex 13 (50.0)
Body mass index (kg/m”) 24.7 £2.7
ASA physical status classification

| 2(7.7)

Il 22 (84.6)

1 2(7.7)
Presenting symptoms (%)

No symptom 13 (50)

Abdominal pain & discomfort 6(26.9)

Gastrointestinal bleeding 3(11.5)

Jaundice 2(7.4)

Pancreatitis 1(3.7)

Values are presented as mean =+ standard deviation or number
(%).

continuous variables are presented as mean with standard
deviation. The categorical variables were compared using the
chi-square test or Fisher exact test according to the minimum
expected count, If the minimum expected count was <5, we
used the Fisher exact test. Continuous variables were compared
using a t-test. A P-value of <0.05 was considered statistically
significant.

Ethical statement
The study protocol and all documents used were approved by

the Institutional Review Board of Asan Medical Center (S2018-
1164).

RESULTS

Patients
The demographic and clinical characteristics of the patients

who underwent TDA are presented in Table 1. The study
subjects included 13 men and 13 women, with a mean age of 60
+ 14.2 years. Most patients were diagnosed by regular checkup
without any symptoms (50%). The most frequently presenting
symptom was abdominal pain/discomfort (26.9%), followed by
gastrointestinal bleeding (11.5%) and jaundice (7.4%).

Preoperative interventions, indications of TDA, and

type of surgical procedure
Preoperative endoscopic biopsy was performed in all 26

patients. Three patients had adenocarcinoma. Two patients
were very old, with poor general conditions, and the third
patient had collateral enlarged varix connecting the superior
mesenteric vein and main portal vein, which made PD difficult;
all subsequently underwent TDA rather than PD. Preoperative
endoscopic biopsies for the other 23 were adenomas and other
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Table 2. Operation type

Operation type Number

Open (n =22)

Open-TDA 6

Open-TDA with OC 10

Open-TDA with OC with GJ 2

Open-TDA with OC with GJ with JJ 4
Laparoscopy (n = 4)

Lap-TDA 1

Lap-TDA with LLC 3

TDA, transduodenal ampullectomy; OC, open cholecystectomy;
GJ, gastrojejunostomy; JJ, jejunojejunostomy; LLC, laparoscopic
laser cholecystectomy.

benign masses such as hamartomatous mass or paraganglioma.
Eight patients were offered TDA because of the huge size of
the mass, 6 were due to HGD on endoscopic biopsy and 2
due to CBD invasion. Six patients experienced EP failure: 4
with incomplete resections with positive resection margins
and 2 with recurrences of adenoma after EP. The last patient
underwent TDA because of poor cooperation with EP.

Open TDA was performed in 22 patients (84.6%), whereas
laparoscopicTDA (Lap-TDA) was performed in four (15.4%). Six
underwent TDA with additional gastrojejunostomy (GJ; 23.1%).

The operation types are listed in Table 2. One patient who
underwent Lap-TDA switched to open PD because of severe
bleeding, The patient was excluded from the present study.

Histological findings

FS analysis of the operative specimen was performed for all
patients. FSs were obtained from the CBD and p-duct margin,
and four lateral margins (3, 6, 9, and 12 o'clock) and were sent
to a pathologist together with the orientation details. The
resection margins for all the patients were negative.

For 3 preoperative biopsies proven to be invasive adeno-
carcinomas, FS analysis revealed invasive adenocarcinomas
with negative resection margins. The final pathologies also
revealed negative resection margins with T2 stage for three of
them. The tumor sizes were 2, 1, and 1.5 cm, respectively.

The FS analysis result of one of the other 23 masses was
cancer, but the resection margins were negative and the mass
did not seem to be advanced; therefore, TDA was performed,
rather than PD, after discussion with the guardian. Two cases
were adenoma in the FS analyses, but identified to be invasive
adenocarcinomas in the final pathological report. The final
pathologies for three of them revealed T1 stage with negative
resection margins.

Fifteen masses were confirmed as adenomas, 1 as gan-
gliocytic paraganglioma, 1 as neuroendocrine tumor, 1 as
having an hamartomatous nature, 1 as Brunner's gland
hyperplasia, and 1 as intra-ampullary tubulopapillary neoplasm

Table 3. In hospital complications of 26 patients who
underwent TDA (n = 26)

Surgical complication

by Clavien-Dindo classification UL

No complication 18
Grade | (n =2)

Wound problem with bedside conservative care 2
Grade Il (n=5)

Passage disturbance with L-tube insertion & TPN 4

Pulmonary Thromboembolism with anticoagulation 1
Gradelll (n=1)
Grade Illb

Post op bleeding with reoperation 1

in both FS and final analyses.

The mean tumor size was 2 = 1.4 cm. Postoperative
histopathology revealed ampullary adenomas in 15 patients
(57.7%). Of those, 7 had low-grade dysplasia and 8 had high-
grade dysplasia (carcinoma in situ, Tis).

Perioperative outcomes
The mean operative time was 2509 = 63.3 minutes, and

there was no case of 90-day mortality. In-hospital complications
occurred in 8 patients (30.8%) and were classified according
to the Clavien-Dindo Classification (Table 3). Two wound
problems (7.7%) occurred, which required bedside wound care
and were classified as grade . Five grade II complications (19.2%)
occurred as follows: 4 cases of passage disturbance that needed
nil per os (NPO) and total parenteral nutrition (TPN) therapy
and 1 pulmonary thromboembolism (PTE), which needed
anticoagulation. One patient underwent reoperation due to
postoperative bleeding (grade I1Ib, 3.8%).

Follow-up and recurrence
The mean follow-up was 72 + 40 months. Two of 3 patients

with adenocarcinoma (T2) had recurrence after TDA and
died. One of them was diagnosed as having recurrence with
multiple liver metastases after about 16 months after TDA, and
the other one had recurrence with liver and lung metastases
and peritoneal seeding after about 32 months after TDA.
The remaining one patient had metachronous pancreatic
cancer without recurrence 53 months after TDA. However, no
recurrence occurred in the other patients with early cancer (Tis
or T1), and benign and low grade malignant tumors. No newly
onset DM was found after TDA. Complications occurred after
discharge in four patients, and all of them were readmitted.
One patient was readmitted 15 days after the discharge because
of minor leakage at the duodenostomy site, and was treated
with conservative care and antibiotics. The second patient
was treated with NPO with TPN therapy because of duodenal
stenosis and improved, but had to be readmitted only 19 days
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Table 4. Readmission of the patients who underwent transduodenal ampullectomy

Readmission

Minor leakage and fluid collection at duodenostomy site
Duodenal stenosis

Cholangitis

Pyogenic liver abscess

Table 5. Lap-TDA versus Open-TDA

Lap-TDA  Open-TDA

Variable (n = 4) (n = 22) P-value
Age (yr) 57.5 60.7 0.781
Body mass index (kg/m”) 25.2 24.6 0.036
POHS (day) 11.2 15.8 0.165
Operation time (min) 279.3 245.7 0.505
Recurrence, n (%) 0 (0) 2(9.1) 0.190
Complication, n (%) 1(25.0) 7 (31.8) 0.563
Tumor size (cm) 2.4 2.0 0.799
No. of analgesic injection 7.2 8.5 0.789

TDA, transduodenal ampullectomy; POHS, postoperative
hospital stay.

after discharge with worsened duodenal stenosis; this patient
underwent balloon dilatation. The third patient was readmitted
with cholangitis 28 months after the operation and received
antibiotic therapy. The last one was readmitted because of liver
abscess 34 months after the operation and treated with external
drainage and antibiotics (Table 4).

Comparison between open-TDA and Lap-TDA
Open-TDA was performed in 22 patients (84.6%) and Lap-

TDA was performed in 4 patients (15.4%). Open-TDA took 245.7
minutes and Lap-TDA took 279.3 minutes (P = 0.505). The
patients who underwent open-TDA took painkillers 75 times
during hospital stay and those who underwent lap-TDA took
painkillers 85 times (P = 0.789). The postoperative hospital
stay (POHS) with open-TDA was longer than that with Lap-TDA,
but the difference was not statistically significant (11 days vs. 16
days, P = 0.165). The body mass index of the open-TDA group
was higher than that of the Lap-TDA group (24.6 vs. 25.2, P =
0.036). One complication occurred in the Lap-TDA group and
seven complications occurred in the open-TDA group, although
the difference was not statistically significant (P = 0.563);
1 passage disturbance in the Lap-TDA group, and 2 wound
problems, 3 passage disturbances, 1 PTE, and 1 postoperative
bleeding in the open-TDA group (Table 5).

DISCUSSION

In the present study, we report a single-center experience of
26 cases of TDA.

Treatment Postoperative date
Antibiotic treatment 15 Days
Endoscopic balloon dilatation 19 Days
Antibiotic treatment 28 Months
Pigtail insertion with antibiotics 34 Months

To our knowledge, this study represents the largest cohort
reported in the literature so far. The results demonstrate that
TDA is a feasible method with low morbidity and mortality
rates, as well as good oncological outcomes and high long-term
efficacy in terms of DM.

EP is an attractive option, as it involves no scars, allows
for early return to routine life, and is associated with less
morbidity and mortality than the other treatment options.
In selected patients, EP is worth attempting especially for
small-size tumors with low-risk malignancies [4,5,12,13].
However, it is difficult to perform full-thickness ampullectomy
and to achieve a negative margin in multiple sessions with
endoscopy alone. The procedure requires a highly skilled
interventional endoscopist. In addition, EP is associated with
several procedure-related complications, including pancreatitis,
bleeding, perforation, cholangitis, and papillary stenosis.
Therefore, the role of EP is limited to smaller lesions without
features suggestive of tumor invasion to CBD and p-duct. In the
present study, 6 patients underwent TDA after EP. Four patients
experienced incomplete resection with positive resection
margin and remnant adenoma, and the other 2 patients had
recurrence after EP; they subsequently underwent TDA. By
contrast, there was no recurrence after TDA for early cancer (Tis
and T1) or adenoma showing successful complete resection.

Kim et al. [14] reported a study in which 3 positive resection
margins and 6 remnant tumors were found after 22 EPs, while
1 recurrence and 1 positive resection margin were found after
21 TDAs. EP is associated with higher rates of positive resection
and false-negative margin results than TDA, which can result in
tumor recurrence.

The surgical treatment of ampullary tumors mainly includes
PD and TDA. PD has been widely accepted as the standard
treatment approach for ampullary cancer, even though it is
associated with high morbidity and mortality. On the contrary,
TDA is a less invasive procedure than PD [3,6,8,15,16]. The
advantage of TDA is that it allows complete circumferential
resection of the ampulla of Vater for precise pathological
examination. It is also a feasible approach to avoid pancreatic
head resection [15].

Therefore, TDA should be indicated for patients not suitable
for EP, such as those with large adenomas, those with HGD on
endoscopic biopsy, and poor candidates for PD.

Surgeons also consider the risk of recurrence after TDA. A
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high local recurrence rate is predicted after TDA for advanced
cancer, especially lymph node metastasis. Several studies have
suggested PD as the choice of treatment for ampullary cancer
owing to the risk of recurrence and chances of lymph node
positivity [17,18]. On the other hand, in several other studies,
TDA could be performed for Tis and T1 ampullary neoplasms
without lymph node metastasis, showing similar 5-year survival
and recurrence rates but lower surgical morbidity, estimated
blood loss, intraoperative transfusion, and operation time than
with PD [19,20]. The feasibility of TDA for ampullary cancer is
remains controversial.

TDA has the advantage over PD in terms of pancreatic paren-
chymal preservation. Postoperative endocrine insufficiency,
including DM, has been reported to develop following pan-
creatic resection. According to the previous study from our
center, the development of DM is significantly correlated to
pancreatic resection volume and residual volume ratio [21]. The
incidence of newly developed DM was up to 39% [21-23]. On the
contrary, none of the patients reported newly developed DM
in the present study. In addition, patients with DM had low
quality of life because of the requirement of insulin, and the
presence of depression and comorbidities, especially diabetic
retinopathy. TDA can be suggested to prevent endocrine
insufficiency that might occur after PD [24].

Of the 26 patients, 4 had passage disturbance. They needed
NPO with TPN therapy and showed improvement, but 1 of
them had to be readmitted because of worsened duodenal
stenosis; this patient underwent balloon dilatation with
prolonged hospital stay. By contrast, no passage disturbance
occurred in 6 patients who underwent additional GJ.
Performing TDA with GJ might be an effective treatment option
for preventing postoperative passage disturbance.

Currently, the application of laparoscopic surgery has
been widened owing to increased experience and improved
laparoscopic instrument. However, the use of Lap-TDA has
been rarely reported. The laparoscopic approach has both
strengths and weaknesses. Lap-TDA is still a challenging and
technically demanding operation. In our study, 1 patient who
underwent Lap-TDA patient underwent reoperation because of
postoperative bleeding at the small bowel mesentery. Two Lap-
TDA cases were converted to open procedure. The first case was
converted to openTDA because we could not find the opening

because of fibrotic change around the ampulla of Vater; the
patient underwent surgery because of failure of EP. In addition,
though not included in this study, the second case experienced
intraoperative bleeding during Lap-TDA and eventually
underwent open PD. Laparoscopic surgery is still regarded as
a difficult procedure that can be performed for highly selected
patients by skillful surgeons.

By contrast, the laparoscopic approach is also recognized as a
less invasive and favorable procedure than open surgery, with
expectation of lower intraoperative blood loss and total amount
of analgesics used and small size of the wound. Patients who
underwent laparoscopic surgery also showed better quality of
life in terms of physical, role, emotional, and social functioning
[25,26].

In the present study, Lap-TDA was performed in 4 cases for
ampullary tumors. Although it was not statistically significant,
the POHS was shorter for Lap-TDA than that for open-TDA (P
= 0.165). Painkillers were administered similarly to both the
open TDA and Lap-TDA groups. However, among the 4 Lap-TDA
patients, 1 patient took pain killers more frequently (21 times)
than the others (<3 times). He had acute pancreatitis and
underwent interventions such as EP once and argon plasma
coagulation ablation 4 times because of recurrent adenoma
and ERCP with endoscopic retrograde biliary and pancreatic
drainage insertion before TDA. Therefore, he might have been
more sensitive to pain and addicted to painkillers. Assuming
this was an unusual case, we can propose that patients
undergoing Lap-TDA experience have lesser pain than those
undergoing open-TDA.

Although Lap-TDA is a challenging procedure, we could
expect that it has typical advantages of a minimally invasive
abdominal surgery, such as lower pain, quicker recovery times,
and shorter hospital stays.

In conclusion, TDA is a feasible and effective surgical
procedure for treatment of selected patients with ampullary
tumors. It is an alternative treatment option for cases of
ampullary tumors not amenable to EP or PD.

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article was
reported.

REFERENCES

1. Takashima M, Ueki T, Nagai E, Yao T,
Yamaguchi K, Tanaka M, et al. Carcinoma
of the ampulla of Vater associated with

or without adenoma: a clinicopathologic
analysis of 198 cases with reference to
p53 and Ki-67 immunohistochemical

expressions. Mod Pathol 2000;13:1300-7.
2. Ahmad SR, Adler DG. Cancer of the
ampulla of vater: current evaluation and

Annals of Surgical Treatment and Research

27



28

Annals of Surgical Treatment and Research 2018;95(1):22-28

therapy. Hosp Pract (1995) 2014;42:45-61.

. Ahn DH, Bekaii-Saab T. Ampullary cancer:

an overview. Am Soc Clin Oncol Educ
Book 2014:112-5.

. Hernandez LV, Catalano MF. Endoscopic

papillectomy. Curr Opin Gastroenterol
2008;24:617-22.

. De Palma GD. Endoscopic papillectomy:

indications, techniques, and results.
World J Gastroenterol 2014;20:1537-43.

. Kobayashi A, Konishi M, Nakagohri T,

Takahashi S, Kinoshita T. Therapeutic
approach to tumors of the ampulla of
Vater. Am ] Surg 2006;192:161-4.

7. Dixon E, Vollmer CM Jr, Sahajpal A,

10.

11.

Cattral MS, Grant DR, Taylor BR, et
al. Transduodenal resection of peri-
ampullary lesions. World J Surg
2005;29:649-52.

. Mathur A, Paul H, Ross S, Luberice K,

Hernandez J, Vice M, et al. Transduodenal
ampullectomy for ampullary adenomas:
a safe and effective procedure with
long-term salutary outcomes. Am Surg
2014;80:185-90.

. Song J, Liu H, Li Z, Yang C, Sun Y, Wang

C. Long-term prognosis of surgical
treatment for early ampullary cancers and
implications for local ampullectomy. BMC
Surg 2015;15:32.

Sauvanet A, Dokmak S, Cros J, Cazals-
Hatem D, Ponsot P, Palazzo M. Surgical
ampullectomy with complete resection of
the common bile duct: a new procedure
for radical resection of non-invasive
ampulloma with biliary extension. ]
Gastrointest Surg 2017;21:1533-9.

Dindo D, Demartines N, Clavien PA.
Classification of surgical complications: a

12.

13.

14.

15.

16.

new proposal with evaluation in a cohort
of 6336 patients and results of a survey.
Ann Surg 2004:240:205-13.

Woo SM, Ryu JK, Lee SH, Lee W], Hwang
JH, Yoo JW, et al. Feasibility of endoscopic
papillectomy in early stage ampulla of
Vater cancer. ] Gastroenterol Hepatol
20009;24:120-4.

Ceppa EP, Burbridge RA, Rialon KL,
Omotosho PA, Emick D, Jowell PS, et al.
Endoscopic versus surgical ampullectomy:
an algorithm to treat disease of the
ampulla of Vater. Ann Surg 2013;257:315-
22.

Kim ], Choi SH, Choi DW, Heo JS, Jang KT.
Role of transduodenal ampullectomy for
tumors of the ampulla of Vater. ] Korean
Surg Soc 2011;81:250-6.

Mansukhani VM, Desai GS, Mouli
S, Shirodkar K, Shah RC, Palepu J.
Transduodenal ampullectomy for
ampullary tumors. Indian ] Gastroenterol
2017:36:62-5.

Panzeri F, Crippa S, Castelli P, Aleotti F,
Pucci A, Partelli S, et al. Management of
ampullary neoplasms: a tailored approach
between endoscopy and surgery. World ]
Gastroenterol 2015;21:7970-87.

17. Meneghetti AT, Safadi B, Stewart L, Way

18.

19.

LW. Local resection of ampullary tumors.
] Gastrointest Surg 2005;9:1300-6.

Roggin KK, Yeh J], Ferrone CR, Riedel E,
Gerdes H, Klimstra DS, et al. Limitations
of ampullectomy in the treatment of
nonfamilial ampullary neoplasms. Ann
Surg Oncol 2005;12:971-80.

Lee H, Park JY, Kwon W, Heo JS, Choi DW,
Choi SH. Transduodenal ampullectomy
for the treatment of early-stage ampulla

20.

21.

22.

23.

24,

25.

26.

of vater cancer. World ] Surg 2016;40:967-
73.

Gao Y, Zhu Y, Huang X, Wang H, Huang
X, Yuan Z. Transduodenal ampullectomy
provides a less invasive technique to
cure early ampullary cancer. BMC Surg
2016:16:36.

Kwon JH, Kim SC, Shim IK, Song KB, Lee
JH, Hwang DW, et al. Factors affecting
the development of diabetes mellitus
after pancreatic resection. Pancreas
2015;44:1296-303.

Falconi M, Mantovani W, Crippa S,
Mascetta G, Salvia R, Pederzoli P.
Pancreatic insufficiency after different
resections for benign tumours. Br ] Surg
2008:95:85-91.

Huang JJ, Yeo CJ, Sohn TA, Lillemoe
KD, Sauter PK, Coleman J, et al.
Quality of life and outcomes after
pancreaticoduodenectomy. Ann Surg
2000;231:890-8.

Brown GC, Brown MM, Sharma S,
Brown H, Gozum M, Denton P. Quality
of life associated with diabetes mellitus
in an adult population. ] Diabetes
Complications 2000:14:18-24.

Kim YW, Baik YH, Yun YH, Nam BH, Kim
DH, Choi I, et al. Improved quality of
life outcomes after laparoscopy-assisted
distal gastrectomy for early gastric cancer:
results of a prospective randomized
clinical trial. Ann Surg 2008:248:721-7.
Velanovich V. Laparoscopic vs open
surgery: a preliminary comparison of
quality-of-life outcomes. Surg Endosc
2000;14:16-21.





