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 Abstract  

 

Article information 

 

Background: Pancreas-sparing duodenectomy [PSD] has come a long way since its conception in 

1990s. Since then, less than 200 cases have been published. 

Aim of the study: This study designed to share the outcomes of 3 Lynch Syndrome [LS], 2 

gastrointestinal stromal tumors [GIST], and 1 case of duodenojejunal adenocarcinoma, 

who had successful PSD, aiming to highlight the efficacy and safety of this challenging 

operation. 

Patients and Methods: This case series included 6 patients with duodenal neoplasms who 

underwent PSD from 2022-2024. After obtaining patient’s consent, their clinical and 

histopathological data was reviewed retrospectively using hospital records. Details like 

patient demographic, location of the tumor, past surgical history, associated syndrome, 

and surgical resection were obtained. All patients had biopsy specimens to prove GIST or 

adenocarcinoma. Patients with associated syndromes had specimens validated with 

immunohistochemistry. Selective duodenal resection was performed after excluding the 

involvement of the pancreatic head and other major vessels. The outcomes and 

complications were recorded. 

Results: The mean age of the patients was 57.6 ± 9.6 years with a range of 45-69 years, and the 

female: male ratio was 1:5. The most common presentation was weight loss [66.6%, n=4], 

followed by obstruction [33%, n=2]. Three cases were associated with Lynch Syndrome. 

According to the tumor location, two cases were D3, two cases were DJ, one case was D2, 

and one case was D4. In terms of the histopathological investigation, four cases were 

adenocarcinoma, and two cases were GIST. All patients underwent doudeno -jejunostomy 

with Wide local excision in one case. 

Conclusion: Pancreatic Sparing Duodenectomy is safe technique for the management of cases 

with duodenal adenocarcinoma, and the long term surveillance will add more evidence to 

the literature on how to better approach and manage cases with Lynch Syndrome 

following Pancreatic Sparing duodenectomy. 
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INTRODUCTION 

Cancer of the small intestine is rare but dangerous malignancy. 

It accounts for less than 5% of all gastrointestinal malignancies in the 

United Stated of America [USA][1], and less than 5% of 

gastrointestinal cancers. The median age at diagnosis is in the sixth 

decade of life [2].  

The clinical presentation and diagnosis of small bowel tumors 

are usually delayed, and most patient present initially with non-

specific pain [3]. Thus, they carry a poor prognosis regardless of stage, 

with a 5-year overall survival [OS] rate ranging from 14% to 33%. The 

duodenum is the most frequently involved segment, [55–82%], 

followed by the jejunum and ileum [2], and surgery for complete 

resection [R0] remains the only potentially curative treatment. The 

Duodenum is a complex organ; it is related to the ampulla of Vater, 

the pancreas and major vessels [4].  

Pancreaticoduodenectomy [PD] has been used increasingly as a 

safe and appropriate resection option in selected patients with tumors 

of the pancreas and periampullary region [5]. However, due to the high 

morbidity [30%-50%] and mortality [5%] of PD, alternatives to this 

invasive procedure have been developed. In certain pathologies and 

tumor locations such as duodenal adenoma and adenocarcinoma 

confined to the mucosa, as well as duodenal non-epithelial tumors that 

are difficult to remove by wedge resection, pancreas-sparing 

duodenectomy [PSD] can be safely performed [6].  

PSD surgery has come a long way since its conception in 

1990s[7]. Since then, less than 200 cases have been published[8]. 

Depending on the site of the tumor, PSD can include the entire length 

of the duodenum, or a small portion [9]. In addition, it can be performed 

laparoscopically [10], or in an open surgery setting. It classically 

involves simple bile and pancreatic ductal anastomoses, and gastro 

jejunostomy. Carcinoid tumors, large supra-ampullary adenomas, 

multiple duodenal gastrinomas in patients with Multiple Endocrine 

Neoplasm [MEN-1] syndrome, mucosa-associated lymphoid tissue 

lymphoma, Crohn’s disease, and duodenal gastrointestinal stromal 

tumors [GISTs] are all common indications of PSD. Another 

important indication is familial polyposis [FAP], in which PSD has 

shown safer and more impressive results when compared to its more 

invasive alternatives [11].  

Patients with other hereditary caner, such as Lynch Syndrome 

[LS], can also benefit from this operation. LS is the commonest 

hereditary colon cancer; it is characterized by non-polypoid adenomas 

that quickly develop into colorectal carcinoma, and affects the 

duodenum in about 4.5% of cases [12].  

GIST, mesenchymal or non-mesenchymal tumor of the 

intestinal tract, arises in the duodenum in 10% of cases, and shows 

excellent results when treated with PSD [13].  

In this article, we shared the procedures, and outcomes of 3 LS 

cases, 2 GIST cases, and 1 case of duodenojejunal adenocarcinoma 

who have had successful PSD operations, aiming to highlight the 

efficacy and safety of this challenging operation. 

PATIENTS AND METHODS 
 

This case series study included six patients with duodenal 

neoplasms who underwent PSD from 2022-2024. After obtaining 

patient consent, their clinical and histopathological data was reviewed 

retrospectively using hospital records. Details such as patient 

demographic, location of the resected tumor, past surgical history, 

associated syndrome, and surgical resection were obtained. All 

patients had biopsy specimens to prove GIST or adenocarcinoma, and 

patients with associated syndromes had specimens validated with 

immunohistochemistry. Selective duodenal resection was planned 

after excluding the involvement of the head of the pancreas and other 

major vessels. The outcomes and complications were also assessed. 

Surgical techniques 

With exception of one GIST case with tumor in the 2nd part of 

the duodenum, all cases were operated on laparoscopically. The port 

placement was four quadrant port configurations [10 mm epigastric 

line, 5 mm mid-clavicular line, 5 mm anterior axillary line, and 10 mm 

umbilicus], in addition to supra pubic port used early in the procedure 

as optical port.  

In the 5 laparoscopic cases, the procedure starts by mobilizing 

the root of the mesentery starting from the bifurcation of the 

abdominal aorta, thus exposing the third part of the duodenum, further 

mobilization of the right mesocolon gives us more exposure of the 

surgical field. As the dissection continues, the duodenojejunal [DJ] 

flexure is completely dissected and the distal margin is marked and 

transected; central lymphadenectomy around the superior mesenteric 

vessels is done with control of branches directed to the part of the 

duodenum to be excised. The attention is then directed to separate the 

duodenum from the pancreas; all efforts should hemostasis using 

energy vascular sealing devices. When the proximal margin is 

reached, the main concern is to exclude the limit of the ampulla to 

avoid its injury or in advert closure by staplers, this is easily achieved 

if the location of the tumor is away from the second part, or by probing 

of the Common Bile Duct [CBD], or by Indocyanine green [ICG] dye 

injection. 

A single GIST case with tumor in the second part of the 

duodenum directly opposite to the ampulla was operated on in a 

conventional open setting. Due to this proximity and the open setting 

of the surgery, vital structures were under vision all the time, even 

during reconstruction of bowel integrity. 

Bowel reconstruction was done as stapled duodenojejunal 

anastomosis in all cases, with exception of one aforementioned GIST 

case which was done in a conventional open setting and reconstructed 

in a double layered, hand-sewn fashion 

RESULTS  

The clinicopathological data of patients is outlined in [Table 1]. 

The mean age of the patients was 57.6 ± 9.6 years with a range of 45-

69 years, and the female: male ratio was 1:5. The most common 

presentation was weight loss [66.6%, n=4], followed by obstruction 

[33%, n=2].  

Three cases were associated with Lynch Syndrome. According 

to the tumor location, two cases were in the third part of the duodenum 

[D3], two cases were DJ, one case was in the second part of the 

duodenum [D2], and one case was in the fourth part of the duodenum 

[D4]. In terms of the histopathological investigation, four cases were 

adenocarcinoma, and two cases were GIST. All patients underwent 

doudeno -jejunostomy with wide local excision in one case.  
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All patients with Lynch Syndrome had past history of colon 

cancer and colectomy, two of those patients showed polypoidal lesions 

on upper gastrointestinal endoscopy, and one patient demonstrated a 

stenotic lesion in the third part of duodenum and presented with 

symptoms of gastric outlet obstruction. All LS lesions proved to be 

adenocarcinoma after biopsy and pathology. One GIST patient 

complained of sudden onset anemia and computed tomography [CT] 

imaging showed a mass highly suggestive of stromal tumor in the 

fourth part of the duodenum, after exclusion of invasion, PSD was 

performed. Another GIST patient had a more severe presentation with 

tumor located within a few centimeters to the Ampulla of Vater, 

pancreas sparing resection was possible only after open surgery and 

after safeguarding all vital structures. As regards the surgical 

outcomes, the mean operative time was 2.8 ± 0.8 hours, and the mean 

blood loss was 171.6 ml with a range of 100 – 400 ml.  

The length of hospital stay was 7.8 ± 2.4 days. According to the 

post operative complications, case 2 developed pneumonia, and case 

5 developed intestinal leakage, which was reoperated for control of the 

ligation, however this case died.  

 

 

Table [1]: Clinicopathological features and surgical strategy of patients who underwent pancreas sparing duodenectomy 

No. Age Sex Presentation Associated   

syndrome 

Tumor  

location 

Pathology Surgery  

performed 

1 53 F Weight loss 

Melena 

Lynch Syndrome D3 Adenocarcinoma Doudeno -jejunostomy 

2 48 M Gastric outlet  

obstruction 

Lynch Syndrome D3 Adenocarcinoma Doudeno -jejunostomy 

3 61 M Weight loss 

Melena 

Lynch Syndrome DJ Adenocarcinoma Doudeno -jejunostomy 

4 66 M Anemia None D4 GIST Doudeno -jejunostomy 

5 69 M Weight loss 

Intestinal obstruction 

None DJ Adenocarcinoma Doudeno -jejunostomy 

6 45 M Weight loss 

Melena 

None D2 GIST Wide local excision,  

Doudeno-jejunostomy 
GIST: Gastrointestinal Stromal Tumor. D2/D3/D4: second, third, and fourth parts of the duodenum    
 

 

DISCUSSION 

Due to the increase utilization of complicated and elaborate 

surgical methods, especially in patients with small, resectable, non-

invasive tumors near the pancreas, it is becoming increasingly clear 

that organ preservation should the gold-standard [14]. We presented six 

cases, with syndromal and non-syndromal disease, who showed 

favorable response to pancreas conserving surgery, and better post-

operative results than those expected in a pancreaticoduodenectomy.  

Regarding GIST, previous studies show the feasibility and 

safety of this approach [15,16]. One study even compares PSD and PD 

in a series of GIST cases, and finds superior oncological benefits for 

patients receiving PSD, with only 11.1% patients experiencing minor 

complications [17]. However, research on PSD in patients with Lynch 

Syndrome is lacking and insufficient, and no conclusive studies show 

the benefit of PSD on LS cases. In this study we demonstrated the 

advantage of PSD in LS. 

The laparoscopic, minimally invasive approach is one of the 

main reasons PSD showcases very low mortality and morbidity 

compared to PD. Five of our patients who were operated on 

laparoscopically confirmed this. One GIST patient who received open 

surgery still showed lower risk of common PD complications such as 

chyle leak and pancreatic fistula [18]. This is supplemented by the 

findings of  Busquets et al., [19] who had only 14% of cases experience 

major complications, even in the setting of open surgery. This is             

a great leap from the high [>50%] morbidity seen in open PD 

surgeries[18]. Additionally, the open approach allowed for the wide 

local excision of the tumor in the second part of the duodenum, closely 

related to the ampulla, giving the confidence and ability to preserve 

the pancreas which would not have been possible had the operation 

been done laparoscopically. A few reports exist laparoscopic resection 

of ampullary and periampullary tumours while also preserving the 

pancreas [20,21]; however, a portion of the operation has to be completed 

extracorporially to keep the field and view and limit complications. 

Despite the general safety and efficacy of PSD, one should be 

careful as not overlook the limited but clear indications for this 

surgery. Select tumors with clear margins and no signs of aggressive 

malignancy only should be recommended for this procedure [22]. 

Patient general state should also be considered; in fact, one study in 

2016 implicates age as an important prognostic factor for the success 

of this operation [23]. Resection margins should also be taken into 

account, and that, although ampullary and peri-ampullary tumors can 

be resected using PSD, caution should be taken as not to emulate the 

high mortality and morbidity of PD, as demonstrated in one study by 

Liu et al, where PSD did not show any statistically different overall 

survival [83%] over PD [81%] [22]. PSD is not a complication free 

surgery; Otsuka et al describes a case acute obstructive pancreatitis on 

day one post-surgery [24], highlighting the importance of pancreato-

graphy to exclude congenital variations. Finally, it is worth 

mentioning that the corroboration of the overall safety of PSD without 

acknowledging the stability and orthodoxy of the patient selection is 

not the aim of this study. Care should be taken when selecting the 

patients. On top of that, Lynch Syndrome patients should be monitored 

for at least 5 years, as recurrence in the digestive tract and other 

locations is commonly seen in these patients [25,26].  

Conclusion: Pancreatic Sparing duodenectomy is safe 

technique for the management of cases with duodenal adeno-

carcinoma, and the long term surveillance will add more evidence to 

the literature on how to better approach and manage cases with Lynch 

Syndrome following PSD. 
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