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Robotic transduodenal ampullectomy: 
Case report and review of the literature
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Ampullary neoplasms are relatively uncommon lesions with a risk of progression to malignancy. Depending on its nature, 
size and location, it may be best treated with endoscopic papillotomy, pancreaticoduodenectomy or transduodenal am-
pullectomy. Transduodenal ampullectomy offers a higher chance of complete resection compared to endoscopic papil-
lotomy, and carries lower morbidity than a pancreaticoduodenectomy, making it the ideal choice for localised ampullary 
tumour not involving the ducts but not amenable to complete endoscopic resection. While traditionally performed via 
open surgery, it has been attempted via laparoscopic approach and more recently robotic approach. We present a case 
of a 63-year-old man who underwent a robotic transduodenal ampullectomy for ampullary adenoma with high grade 
dysplasia, and review the literature surrounding robotic transduodenal ampullectomy. (Ann Hepatobiliary Pancreat Surg 
2021;25:150-154)
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INTRODUCTION

Tumours of the ampulla of Vater or ampullary neoplasms 

may be benign or malignant.1 These are relatively uncom-

mon with incidence rates of less than 0.5% per 100,000, 

and account for less than 1% of gastrointestinal cancers. 

As malignant tumours may develop from adenomas via 

the adenoma-carcinoma progression, benign ampullary le-

sions should be completely resected in most patients.2

The procedure of choice for resection of ampullary tu-

mours have evolved over the years, and includes endo-

scopic papillectomy (EP), pancreaticoduodenectomy (PD) 

and transduodenal ampullectomy (TDA).3 While EP is a 

minimally invasive procedure which is increasingly adopt-

ed for benign tumours, it is only applicable for tumours 

not involving the pancreatic ducts or common bile ducts. 

On the other hand, PD represent a much more invasive 

treatment choice for radical resection of malignant tu-

mours that has significant associated postoperative mortal-

ity and morbidity. TDA has been used as an alternative 

treatment in patients with tumour not amenable for EP but 

are poor candidates for PD. 

TDA has traditionally been performed via an open ap-

proach since its inception.4 As early as 2003, this proce-

dure was reported to have been performed via a laparo-

scopic approach.5 However, adoption of TDA especially 

via conventional laparoscopy remained limited due to the 

complexity of the surgical anatomy of the ampulla and 

the reconstruction required. However, the recent advance-

ments of minimally invasive surgery (MIS) and growing 

expertise, in particular robotic assisted surgery, meant that 

some of these challenges could be mitigated.6 The first 

case of robotic TDA was reported in 2015.7 We present 

a case of a robotic TDA performed for ampullary ad-

enoma with high grade dysplasia and review the existing 

literature.

CASE

The patient was a 63-year-old male who initially pre-
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Fig. 1. MRCP showing dilated bile duct with cutoff at the 
obstructing ampullary mass.

Fig. 2. Positioning of robotic ports.

Fig. 3. Longitudinal duodenotomy over ampulla.

sented at another institution with deranged liver function 

tests. Magnetic resonance cholangiopancreatography per-

formed showed dilated common bile duct with cutoff at 

an obstructing ampullary mass (Fig. 1). Endoscopic retro-

grade cholangiopancreatography (ERCP) and trawling was 

attempted but the lesion was immobile. Sphincterotomy 

was performed and biopsy of the lesion demonstrated fo-

cal high-grade dysplasia (HGD). As the patient was not 

keen for surgery, a follow up Spyglass choledochoscopy 

was performed which demonstrated an adenomatous tissue 

confined to the papilla with 5 mm extension into the com-

mon bile duct. Due to the bile duct extension, endoscopic 

resection was deemed to be at increased risk of harbour-

ing a positive margin. Biopsies yielded adenomatous le-

sion with predominantly low-grade dysplasia (LGD) and 

focal HGD. Treatment options were discussed with the 

patient, including upfront PD versus TDA with possible 

PD if final histology turns out to be malignant. The pa-

tient ultimately opted for a robotic TDA.

Pre-operatively, ERCP and biliary stent insertion was 

performed to assist in easy identification of the ampulla 

via laparoscopic ultrasonography so has to limit the length 

of the duodenotomy. The patient was positioned supine. 

12 mm port was inserted infra-umbilical for laparoscopic 

camera and another 12 mm port in the right iliac fossa. 

Further three 8 mm working ports were inserted in the 

left hypochondria, left flank and right hypochondria (Fig. 

2). Diagnostic laparoscopy revealed multiple lesions in the 

left lobe of the liver. Laparoscopic wedge resection of 2 

liver lesions were performed and sent for frozen section. 

This demonstrated necrotising granulomatous inflammation 

suspicious for tuberculosis and decision was made to pro-

ceed with the robotic TDA. 

Intraoperative laparoscopic ultrasound was than perform-

ed, which demonstrated the biliary stent at the ampulla. 

The main pancreatic duct was 3 mm in diameter. The hep-

atic flexure was than mobilised, greater omentum divided 

and duodenum was extensively kocherised to expose the 

entire D2. A longitudinal duodenotomy was then performed 

over the ampulla and the stent was noted to be in situ 

(Fig. 3). The duodenal walls were retracted with stay sutures. 

The ampulla was retracted and it was resected using mo-
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Fig. 4. Identification of common bile duct and main pancre-
atic duct.

Fig. 5. Suturing of pancreatic duct orifice with aid of internal 
stent.

Fig. 6. Post reconstruction of main pancreatic duct and com-
mon bile duct.

Fig. 7. Closure of duodenotomy with vicryl.

nopolar diathermy hook until grossly clear resection margins. 

Frozen section was performed of the ampullary lesion yield-

ing LGD and the resection margin was determined to be 

clear. The robot (Da Vinci Si, Intuitive Surgical, USA) was 

docked from the patient’s head. The common bile duct 

and main pancreatic duct (Fig. 4) were identified and re-

constructed with PDS 5/0 interrupted sutures (Figs. 5 and 

6). The duodenotomy was closed with vicryl 3/0 (Fig. 7) 

and covered with omentum, Blake drains were left at the 

surgical site. The total operation time was 425 minutes. 

The estimated blood loss was 50 mls. Final histology of 

the ampullary tumour yielded LGD with negative mar-

gins, and histology of the liver nodule yielded necrotising 

granulomatous inflammation.

Post operatively, our patient’s recovery was complicated 

by delayed gastric emptying (DGE) with persistently high 

nasogastric output, requiring a course of total parenteral 

nutrition (TPN). CT performed on the seventh post-oper-

ative day did not show any anastomotic leak or collections. 

His drains were removed on day five and six post oper-

atively and he was started on feeds day 14 post operation 

and diet day 20 post operation after contrast study on day 

19 post operation demonstrated good flow of contrast with 

no stricture or leak. He was also reviewed by the infec-

tious disease specialists, who started antimycobacterial 

agents for presumptive hepatic tuberculosis. He was dis-

charged on the 27th post-operative day but was subse-

quently readmitted for fever from parainfluenza infection. 

He has since been well on last follow up 6 months post-

operatively.

DISCUSSION

TDA was the first surgery described for malignancy in-

volving the ampulla of Vater. It was first introduced in 1899 

by Halsted,4 and performed via laparotomy. However, 

there were numerous problems initially associated with the 

procedure, including the lack of standardised indication 

and operative technique, as well as high recurrence rate.8 

PD was then introduced by Whipple et al.9 in 1935, which 

became the gold standard for ampullary cancer. This was 
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Table 1. Cases of robotic TDA performed in the literature

Case Author
Age/

gender
Size 
(cm)

Pathology
Operative 

time (min)
Blood loss 

(mls)
Morbidity

Length of 
stay

Margin

1 Current study 63M 2.0 HGD 305 50 DGE, 
abdominal 
collection

27 Free

2 Wong et al.6 63F - HGD 250 20 Nil 7 -
3 Lee et al.15 78M 3.0 HGD 350 350 Biliary 

stricture
8 Free

4 Lee et al.15 42M 1.5 HGD 210 150 Nil 6 Free
5 Lee et al.15 26M 2.0 HGD 190 170 Nil 5 Free
6 Lee et al.15 76M 1.5 HGD 200 30 Nil 7 Free

however associated with significant perioperative morbid-

ity, including post-operative pancreatic fistula, DGE and 

ductal stenosis. With developments in endoscopic technol-

ogy, EP became an attractive minimally invasive option 

for benign tumours limited to the papilla with no ductal 

involvement as well as malignant tumours in patients with 

significant medical comorbidities that would preclude 

them for a PD. Despite its advantages of low morbidity and 

mortality rates, the use of EP is associated with an in-

creased risk of an incomplete resection. 

Today, with the increase utility of MIS and robotic surgery 

for hepatopancreaticobiliary conditions,10 complicated sur-

geries with the need for complex reconstruction can now 

be performed safely via MIS techniques with low rates 

of conversion to open surgery.11-14 In line with this trend, 

TDA was first reported to be performed laparoscopically 

in 2003.5 However, uptake of laparoscopic TDA has been 

limited due to several factors, including the technically 

demanding ductal reconstruction required as well as ana-

tomical considerations such as working space. Much of these 

limitations can mitigated by the use of the robotic surgical 

platform. This offers a more ergonomic setup for the sur-

geon as well as increased dexterity8 over conventional la-

paroscopy which allows the surgeon to perform fine pre-

cise suturing in a narrow space.

A search of the current literature revealed 2 previous 

studies reporting on a total of 6 cases of robotic TDA 

(Table 1). Wong et al.6 presented the first published case 

of robotic TDA in Asia performed in Hong Kong in 2016, 

and Lee et al.15 presented a series of five cases in Korea 

in 2018. The overall mean age of patients who underwent 

robotic TDA was 56 (range, 26-78) years. There was 1 

female and six males (Table 1). One patient presented 

with cholangitis and six were asymptomatic. All seven pa-

tients underwent pre-operative oesophageogastroduodeno-

scopy and biopsy of lesion; one had LGD and six had HGD. 

Three patients underwent pre-operative biliary stent place-

ment via ERCP. The mean size of tumour is 1.96 (range 

1.5 to 3) cm. Intraoperative frozen section was sent for six 

of the seven patients. Median operative time was 210 mi-

nutes (180 to 350 minutes) and median blood loss was 

50 ml (20 to 350 ml). Final histology was reported to be 

HGD in six patients and LGD in one patient, which all 

corresponded to their initial histologies. All margins were 

free of neoplasia. Median length of stay was 7 days (5 to 

27 days). Two patients developed complications, includ-

ing the patient reported by Lee et al.,15 who developed 

bile duct stricture which failed ERCP cannulation requir-

ing percutaneous drainage, and our patient who had DGE. 

No recurrence was reported. This compares favourably to 

the outcomes for open or laparoscopic TDA,3,16 although 

caution is needed in interpreting these small numbers. 

The favourable outcomes with robotic TDA is likely at-

tributable to the superior ergonomics and dexterity con-

ferred by the robotic systems to the primary surgeon.17 This 

should be performed in specialised centres by surgeons 

with expertise in robotic surgery and in hepatopancrea-

ticobiliary surgery. In our cases the primary surgeon had 

extensive prior experience in advanced minimally invasive 

hepatobiliary surgery, having performed over 400 mini-

mally invasive major hepatopancreatobiliary procedures.

We find preoperative stenting to be useful in assisting 

with identifying the ampulla of Vater during surgery via 

use of ultrasound. This enables a more targeted duodenot-

omy, hence avoiding an unnecessarily long duodenotomy. 

Appropriate exposure is also key for this procedure’s suc-
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cess. Extensive kocherisation was needed to expose D2 

for ourcase, and the duodenal wall was retracted with the 

use of stay sutures. Appropriate discussion with patients on 

the limitations of TDA is also important, and they should 

be made aware of the need to proceed with PD if intra-

operative frozen section found extension beyond the bili-

ary ducts or to the muscle layer of the duodenal wall.

We conclude that robotic TDA is a safe and effective 

alternative to traditional open and laparoscopic approach 

for the resection of ampullary neoplasms. As the uptake 

of MIS among hepatopancreaticobiliary surgeons increase, 

we expect more robotic TDA to be performed in future. 

Further studies would benefit from the increasing numbers 

in establishing the role of robotic TDA compared to tradi-

tional open surgery and laparoscopic surgery.
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