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Abstract
Pancreatic cancer has long been associated with profound morbidity and 
mortality, much of which stems from its anatomic location and the resultant 
complications such as biliary obstruction and gastric outlet obstruction. 
Due to the insidious nature of the disease, up to 80-85% of individuals 
diagnosed with this either have metastatic or unresectable disease. As 
such, palliation of the disease remains central in its care. Moreover, as 
advances in systemic chemotherapy have led to meaningful prolongation 
of survival, optimizing functional status and even quality of life have 
become increasingly imperative. 

This article traces the historical evolution of palliative interventions for 
pancreatic cancer, beginning with the highly morbid surgical procedure 
of the 19th century, such as cholecystocolonic anastomoses and the 
original Roux-en-Y reconstruction, progressing to contemporary 
surgical approaches such as the laparoscopic loop gastrojejunostomy 
or hepaticojejunostomy. These surgical strategies are contrasted with 
the rapidly growing field of advanced endoscopy, highlighting novel, 
minimally-invasive techniques for palliation, including endoscopic 
retrograde cholangiopancreatography with stenting, duodenal stenting, 
endoscopic ultrasound-guided gastrojejunostomy or hepaticojejunostomy.
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Definitions of abbreviations:
GOO: Gastric outlet obstruction; PJ: Pancreaticojejunostomy; HJ: – 

Hepaticojejunostomy GJ: Gastrojejunostomy; ERCP: Endoscopic retrograde 
cholangiopancreatography; EUS-BD: Endoscopic ultrasound-guided biliary 
drainage; EUS-GE: Endoscopic ultrasound-guided gastroenterostomy; EUS-
GJ: Endoscopic ultrasound-guided gastrojejunostomy; EUS-HJ: Endoscopic 
ultrasound-guided hepaticogastrostomy; SEMS: Self expanding metal stents; 
LAMS: – Lumen opposing metal stent

Introduction
Pancreatic cancer is the 4th leading cause of cancer-related death in the 

United States, a statistic that can be much attributed to late diagnosis. The 
dismal five-year survival rate of approximately 5% is a direct consequence 
of the fact that 80−85% of patients already have unresectable or metastatic 
disease at presentation. Even for the minority who are candidates for surgical 
resection, five-year survival rate is only 17% [1].

Much of the disease's morbidity arises from the tumor's anatomic 
location. As the head of the pancreas encases the common bile duct and lies 
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adjacent to the duodenum, a growing mass frequently causes 
mechanical obstruction of these structures, leading to two 
primary complications: biliary obstruction and gastric outlet 
obstruction [2].

Biliary obstruction is the more common complication, 
affecting up to 70% of patients and leading to the classic 
presentation of painless jaundice [3]. This blockage 
leads to progressive hyperbilirubinemia, in turn causing 
symptoms like malaise, nausea, and pruritus. Critically, 
significant elevations of bilirubin can also preclude patients 
from receiving systemic chemotherapy, delaying essential 
treatment [4].

Historically, gastric outlet obstruction (GOO) occurs in 
10−25% of patients. As advances in chemoradiation allow 
patients with unresectable disease to live longer, they are now 
developing late-stage duodenal obstructions at higher rates, 
with some studies reporting an incidence of up to 50−60% 
[5].

Due to the significant morbidity associated with the 
complications associated with pancreatic cancer, surgical 
and procedural techniques to palliate the disease and manage 
these complications have developed over the past 150 years. 

Historical surgical procedures
The first surgeries developed for pancreatic cancer were 

palliative in nature. To manage biliary obstruction, early 
surgeons connected the gallbladder to various parts of the 
GI tract to create a biliary bypass. The first documented 
surgical intervention for pancreatic disease was performed 
by Alexander Winiwarter in 1880. He attempted the first 
bilioenteric bypass by anastomosing the gallbladder to 
the colon. Due to anastomotic complications, this was 
later revised to a cholecystojejunostomy [6]. As surgical 
techniques and anatomical understanding progressed, so did 
the complexity of intraabdominal procedures. 

In 1904, Ambrose Monprofit introduced the Roux-en-Y 
reconstruction, a technique that would become a cornerstone 
of the modern pancreaticoduodenectomy, now know as the 
Whipple [7].

The procedure involves dividing the jejunum and 
creating a Y-shaped anastomosis: the proximal end of 
the divided jejunum (the Roux limb) is brought up and 
anastomosed to a proximal gastrointestinal structure (such as 
the stomach, esophagus, or bile duct), while the distal end 
is reconnected to the jejunum further downstream, forming 
a jejunojejunostomy. This configuration diverts the flow 
of bile and pancreatic secretions away from the proximal 
anastomosis, reducing reflux and allowing for effective 
drainage or bypass of the upper gastrointestinal tract.

The evolution of the Whipple procedure is credited to 
several pioneering surgeons included Walter Kausch and 

Allen O. Whipple [8]. It was Whipple in 1940 who refined the 
operation into a single-stage resection, significantly improving 
its feasibility and outcomes [9]. The modern Whipple 
procedure involves a complex resection, including partial 
gastrectomy, cholecystectomy, removal of the distal common 
bile duct, head of the pancreas, duodenum, proximal jejunum, 
and regional lymph nodes. Reconstruction is achieved via 
pancreaticojejunostomy (PJ), hepaticojejunostomy (HJ), and 
gastrojejunostomy (GJ) [10].

Initially, the procedure was performed infrequently due to 
high perioperative mortality rates, which initially exceeded 
20% [11]. However, improvements in surgical technique and 
perioperative care in the mid-20th century led to a steady 
decline in mortality [11, 12]. Today, perioperative mortality 
rates at high-volume centers are reported to be as low as 1.6% 
[13].

Current approaches to palliation
Currently, most surgical interventions for advanced 

pancreatic cancer are aimed at relieving biliary or gastric outlet 
obstruction, particularly in patients with a life expectancy 
greater than six months. When surgery is indicated for 
malignant biliary obstruction, bypass is typically achieved 
via either HJ or cholecystojejunostomy, with evidence 
suggesting that HJs are generally more successful than 
cholecystojejunostomies [14].

Surgical management of biliary obstruction in this 
setting is generally effective, with a low reintervention rate 
of approximately 1.5% [15]. However, given the frailty 
and advanced disease status of this patient population, 
both morbidity and mortality remain significant. Major 
complications occur in roughly 17-23% of cases, and the 30-
day postoperative mortality rate is approximately 17% [16]. 
As a result, with advances in endoscopic techniques, surgical 
bypass for biliary obstruction is generally not recommended 
as the first-line approach.

Endoscopic approaches to palliation: ERCP
Endoscopic bile duct drainage via ERCP with transpapillary 

placement of a 7 French pigtail catheter was first described in 
1980 [17]. The procedure was particularly innovative as it 
provided a less invasive way to manage biliary obstruction 
when compared to surgery. Originally, plastic stents were 
used primarily for their low cost, but they were more prone 
to clogging and recurrent obstruction due to bacterial biofilm 
formation [17,18]. Plastic stent occlusion usually develops 
after 3-5 months, then requiring reintervention [19].

The development of self-expanding metal stents (SEMS) 
provided a more durable solution. SEMS, with their larger 
diameter have double the length of stent patency when 
compared with their plastic counterparts [20, 21]. As a result, 
guidelines and major medical societies such as The American 



Kallumkal GH., Arch Intern Med Res 2026
DOI:10.26502/aimr.0235

Citation:	Govind H. Kallumkal, Christina S. Gainey, Todd H. Baron. Palliation of Pancreatic Cancer: A History. Archives of Internal Medicine 
Research. 9 (2026): 34-39.

Volume 9 • Issue 1 36 

Gastroenterological Association (AGA) and the American 
Society of Clinical Oncology (ASCO) recommend the use 
of SEMS for management of malignant biliary obstruction 
as SEMS provide significantly longer stent patency and 
reduce cholangitis events, leading to fewer interruptions in 
chemotherapy and lower rates of hospitalization, thereby 
improving quality of life [22, 23].

EUS-biliary drainage (EUS-BD)
Endoscopic ultrasound-guided biliary drainage (EUS-

BD) was first described in the early 2000s. Initially used only 
as a salvage for failed ERCP, inaccessible papilla (duodenal 
obstruction), or to avoid percutaneous drainage. It is now 
increasingly used as first-line drainage over ERCP. EUS-BD 
had a lower reintervention rate than ERCP and EUS-BD with 
lumen apposing metal stent (LAMS) had a higher technical 
success rate than ERCP [24].

evidence supporting the use of a prophylactic GJ for patients 
with unresectable cancer at high risk of developing a future 
obstruction. Seminal studies and a subsequent meta-analysis 
have shown that this preventative surgery dramatically 
reduces the risk of gastric outlet obstruction (odds ratio 0.06, 
[95% confidence interval; p<0.001]) [31]. 

While early landmark studies supported prophylactic 
GJ for the prevention of GOO in high-risk patients without 
increasing morbidity [32-34], more recent data has challenged 
this approach. Newer evidence, which emerged alongside new, 
advanced systemic therapies as well as endoscopic stenting, 
suggests that prophylactic surgical bypass may actually 
increase perioperative complications, prolong hospital stays, 
and potentially shorten survival without improving symptom 
control [35]. Although the utility of prophylactic GJ is now 
debated, surgical GJ remains a durable palliative treatment 
for patients who have already developed an obstruction, 
providing long-term luminal patency in the majority of 
patients who receive one [36].

Endoscopic management of GOO
Endoscopic duodenal stenting for malignant GOO was 

first described in the 1990s and has since become a standard 
minimally invasive palliative option for patients with 
unresectable malignancies causing GOO. 

The technique involves the endoscopic deployment of a 
self-expandable metal stent (SEMS) across the obstructed 
duodenum to restore luminal patency and allow resumption 
of oral intake. Compared to surgical GJ, it offers more rapid 
symptom relief, shorter hospital stays, and faster return to 
oral intake [37, 38]. However, these stents have high rates 
of symptom recurrence and reintervention due to migration, 
caused by insufficient radial force and the duodenum’s 
natural curvature [39], and tumor ingrowth through the mesh 
of uncovered stents or overgrowth at the stent ends [40].

2015 brough the emergence of endoscopic ultrasound-
guided gastroenterostomy (EUS-GE) as an alternative (Figure 
1). EUS-GE achieves clinical success in approximately 90% 
of cases, with adverse event rates comparable to duodenal 
stenting, though stent misdeployment, which can lead to 
perforation, is a unique risk for EUS-GE. EUS-GE provides 
more durable palliation, especially in patients with longer 
life expectancy, and is recommended to be performed at 
centers with expertise in training. Duodenal stenting remains 
appropriate for those with a limited prognosis due to its rapid 
symptom relief and minimally invasive nature.

Combination biliary obstruction and GOO
For patients with advanced pancreatic cancer causing 

simultaneous biliary and gastric outlet obstruction, palliative 
management has traditionally involved a surgical double 
bypass. This technically complex open procedure combines 

Figure 1: Endoscopic approach to palliation of pancreatic cancer. 
[25]

Malignant gastric outlet obstruction
The surgical management of malignant gastric outlet 

obstruction (GOO) has evolved significantly, with the 
traditional open GJ of the 20th century being succeeded by the 
minimally invasive laparoscopic approach developed in the 
1990s by Cuschieri and colleagues (Figure 1). Laparoscopic 
GJ was just as effective as open GJ, although with key 
advantages, including short hospitalization and quicker return 
to diet. Open GJ poses an increased risk of post-operative 
delayed gastric emptying when compared to its laparoscopic 
counterpart, with the open procedure having a 10-30% risk 
and the laparoscopic procedure having a 0-15% risk [26, 27]. 
Modern laparoscopic GJ carries an operative mortality under 
2.5–4.5% [28] and restores oral intake in more than 85–90% 
[29, 30] of appropriately selected patients.  

Prophylactic gastrojejunostomy is however, a controversial 
topic. Studies from the 1990’s and 2000’s showed strong 
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a gastrojejunostomy with a bilioenteric anastomosis. The 
surgery is highly effective, with recurrence rates of either 
obstruction being less than 5% [41]. Advancements in 
therapeutic endoscopy have opened newer, less-invasive 
options for management of combined obstruction. Through 
single session EUS-guided double-bypass (consisting of a 
hepaticogastrostomy and gastrojejunostomy) simultaneous 
obstructions can be palliated. A recent study showed technical 
success was 100% for EUS-HG and 95.6% for EUS-GJ. 
All patients tolerated a soft diet, 72.7% had ≥50% bilirubin 
reduction, and the median hospital stay was two days [42].

Conclusion
For patients with advanced pancreatic cancer, the 

management of malignant biliary and gastric outlet obstruction 
has shifted from surgery to less invasive endoscopic solutions. 
Initially, this involved endoscopic stenting, which reduced 
post-procedural morbidity compared to surgery but often 
required re-intervention due to stent occlusion.

More recently, EUS-guided therapies have become the 
forefront of care for these complex obstructions. These 
advanced techniques, combining stenting with EUS-guided 
anastomoses, provide higher rates of technical succ17ess 
and improved long-term patency compared to traditional 
stenting. In challenging scenarios, such as severe duodenal 
obstruction, an EUS-guided hepaticogastrostomy has a far 
superior success rate (93.3%) than a conventional ERCP 
approach (22.2%) [43]. As patient life expectancies increase 
with better systemic therapies, these durable EUS procedures 
are vital alternatives to surgery or percutaneous drainage.

Disclosures: 
Dr. Baron is a consultant for Boston Scientific, Conmed, 

Cook, GIE Medical, Olympus, W.L. Gore, Asahi. Dr. 
Kallumkal and Dr. Gainey declare no relevant funding for 
this work.

References
1.	 Bengtsson A, Andersson R, Ansari D. The actual 5-year 

survivors of pancreatic ductal adenocarcinoma based on 
real-world data. Scientific Reports 10 (2020): 16425.

2.	 Gonzalez JM, Bouteiller I, Lorenzo D, et al. Combined 
biliary obstruction and gastric outlet obstruction 
management: comparison of various strategies of 
biliary stenting and duodenal derivation in terms of 
reintervention risk: an expert single-center experience. 
Scand J Gastroenterol (2025): 1-8.

3.	 Hidalgo M. Pancreatic cancer. N Engl J Med 362 (2010): 
1605-1617.

4.	 Álvarez R, Carrato A, Adeva J, et al. Management of 

hyperbilirubinaemia in pancreatic cancer patients. Eur J 
Cancer 94 (2018): 26-36.

5.	 Chandrasegaram MD, Eslick GD, Mansfield CO, et al. 
Endoscopic stenting versus operative gastrojejunostomy 
for malignant gastric outlet obstruction. Surg Endosc 26 
(2012): 323-329.

6.	 Ahrendt SA, Pitt HA. A History of the Bilioenteric 
Anastomosis. Archives of Surgery 125 (1990): 1493-
1500.

7.	 Griffin JF, Poruk KE, Wolfgang CL. Pancreatic cancer 
surgery: past, present, and future. Chin J Cancer Res 27 
(2015): 332-348.

8.	 DiMagno EP, Reber HA, Tempero MA. AGA technical 
review on the epidemiology, diagnosis, and treatment of 
pancreatic ductal adenocarcinoma. Gastroenterology 117 
(1999): 1464-1484.

9.	 Are C, Dhir M, Ravipati L. History of 
pancreaticoduodenectomy: early misconceptions, initial 
milestones and the pioneers. HPB (Oxford) 13 (2011): 
377-84.

10.	DiMagno EP, Reber HA, Tempero MA. AGA technical 
review on the epidemiology, diagnosis, and treatment 
of pancreatic ductal adenocarcinoma. American 
Gastroenterological Association. Gastroenterology 117 
(1999): 1464-1484.

11.	Fernández-del Castillo C, Morales-Oyarvide V, McGrath 
D, et al. Evolution of the Whipple procedure at the 
Massachusetts General Hospital. Surgery 152 (2012): 
S56-63.

12.	Cameron JL, Riall TS, Coleman J, et al. One thousand 
consecutive pancreaticoduodenectomies. Ann Surg 244 
(2006): 10-15.

13.	Xu H, Bretthauer M, Fang F, et al. Dramatic improvements 
in outcome following pancreatoduodenectomy for 
pancreatic and periampullary cancers. Br J Cancer 131 
(2024): 747-754.

14.	Watanapa P, Williamson RC. Surgical palliation for 
pancreatic cancer: developments during the past two 
decades. Br J Surg 79 (1992): 8-20.

15.	Wu P, Chen K, He J. Palliative management for malignant 
biliary obstruction and gastric outlet obstruction from 
pancreatic cancer. Ann Gastroenterol Surg 9 (2025):  
218-225.

16.	Adams AM, Reames BN, Krell RW. Morbidity and 
Mortality of Non-pancreatectomy operations for 
pancreatic cancer: An ACS-NSQIP analysis. The 
American Journal of Surgery 225 (2023): 315-321.



Kallumkal GH., Arch Intern Med Res 2026
DOI:10.26502/aimr.0235

Citation:	Govind H. Kallumkal, Christina S. Gainey, Todd H. Baron. Palliation of Pancreatic Cancer: A History. Archives of Internal Medicine 
Research. 9 (2026): 34-39.

Volume 9 • Issue 1 38 

17.	Soehendra N, Reynders-Frederix V. Palliative bile duct 
drainage - a new endoscopic method of introducing a 
transpapillary drain. Endoscopy 12 (1980): 8-11.

18.	Leung JW, Liu Y-L, Desta TD, et al. In vitro evaluation 
of antibiotic prophylaxis in the prevention of biliary stent 
blockage. Gastrointestinal Endoscopy 51 (2000): 296-
303.

19.	Levy MJ, Baron TH, Gostout CJ, et al. Palliation of 
malignant extrahepatic biliary obstruction with plastic 
versus expandable metal stents: An evidence-based 
approach. Clin Gastroenterol Hepatol 2 (2004): 273-285.

20.	Baron TH, Grimm IS. Plastic stents or covered self-
expandable metal stents for benign biliary strictures: same 
song, different verse? Hepatobiliary Surg Nutr 5 (2016): 
506-508.

21.	Davids PH, Groen AK, Rauws EA, et al. Randomised 
trial of self-expanding metal stents versus polyethylene 
stents for distal malignant biliary obstruction. Lancet 340 
(1992): 1488-1492.

22.	Tamura T, Ashida R, Kawaji Y, et al. Self-expandable 
metal vs. plastic stents for preoperative biliary drainage 
in patients receiving neoadjuvant chemotherapy. Clin 
Endosc (2025).

23.	Balaban EP, Mangu PB, Khorana AA, et al. Locally 
Advanced, Unresectable Pancreatic Cancer: American 
Society of Clinical Oncology Clinical Practice Guideline. 
J Clin Oncol 34 (2016): 2654-2668.

24.	Khoury T, Sbeit W, Fumex F, et al. Endoscopic 
ultrasound- versus ERCP-guided primary drainage of 
inoperable malignant distal biliary obstruction: systematic 
review and meta-analysis of randomized controlled trials. 
Endoscopy 56 (2024): 955-963.

25.	Gainey C, Baron, T. Endoscopic approach to 
palliation of pancreatic cancer. The American 
Journal of Gastroenterology (2025). :10.14309/
ajg.0000000000003762, Reproduced with the consent of 
Gainey and Baron.

26.	Zhang LP, Tabrizian P, Nguyen S, et al. Laparoscopic 
gastrojejunostomy for the treatment of gastric outlet 
obstruction. Jsls 15 (2011): 169-173.

27.	Ojima T, Nakamori M, Nakamura M, et al. Laparoscopic 
Gastrojejunostomy for Patients with Unresectable Gastric 
Cancer with Gastric Outlet Obstruction. J Gastrointest 
Surg 21 (2017): 1220-1225.

28.	Manuel-Vázquez A, Latorre-Fragua R, Ramiro-
Pérez C, et al. Laparoscopic gastrojejunostomy for 
gastric outlet obstruction in patients with unresectable 
hepatopancreatobiliary cancers: A personal series and 

systematic review of the literature. World J Gastroenterol 
24 (2018): 1978-1988.

29.	Denley SM, Moug SJ, Carter CR, et al. The outcome of 
laparoscopic gastrojejunostomy in malignant gastric outlet 
obstruction. International Journal of Gastrointestinal 
Cancer 35 (2005): 165-169.

30.	Kazanjian KK, Reber HA, Hines OJ. Laparoscopic 
Gastrojejunostomy for Gastric Outlet Obstruction in 
Pancreatic Cancer. The American Surgeon™ 70 (2004): 
910-913.

31.	Hüser N MC, Schuster T, Friess H, et al. Systematic review 
and meta-analysis of prophylactic gastroenterostomy for 
unresectable advanced pancreatic cancer. British Journal 
of Surgery 96 (2009): 711-719.

32.	Lillemoe KD, Cameron JL, Hardacre JM, et al. Is 
prophylactic gastrojejunostomy indicated for unresectable 
periampullary cancer? A prospective randomized trial. 
Ann Surg 230 (1999): 322-328; discussion 328-330.

33.	Gurusamy KS, Kumar S, Davidson BR. Prophylactic 
gastrojejunostomy for unresectable periampullary 
carcinoma. Cochrane Database Syst Rev (2013): 
Cd008533.

34.	Van Heek NT, De Castro SM, van Eijck CH, et al. The 
need for a prophylactic gastrojejunostomy for unresectable 
periampullary cancer: a prospective randomized 
multicenter trial with special focus on assessment of 
quality of life. Ann Surg 238 (2003): 894-902; discussion 
902-905.

35.	Insulander J, Sanjeevi S, Haghighi M, et al. Prognosis 
following surgical bypass compared with laparotomy 
alone in unresectable pancreatic adenocarcinoma. Br J 
Surg 103 (2016): 1200-1208.

36.	Jeurnink SM, van Eijck CHJ, Steyerberg EW, et al. Stent 
versus gastrojejunostomy for the palliation of gastric outlet 
obstruction: a systematic review. BMC Gastroenterology 
7 (2007): 18.

37.	Teoh AYB, Chan SM, Yip HC. Is endoscopic 
ultrasound-guided gastroenterostomy better than surgical 
gastrojejunostomy or duodenal stenting? Dig Endosc 37 
(2025): 77-84.

38.	Kastelijn JB, van de Pavert YL, Besselink MG, et al. 
Endoscopic ultrasonography-guided gastroenterostomy 
versus surgical gastrojejunostomy for palliation of 
malignant gastric outlet obstruction (ENDURO): study 
protocol for a randomized controlled trial. Trials 24 
(2023): 608.

39.	Hori Y, Hayashi K, Naitoh I, et al. A pilot study of novel 
duodenal covered self-expandable metal stent fixation. 
Sci Rep 11 (2021): 19708.



Kallumkal GH., Arch Intern Med Res 2026
DOI:10.26502/aimr.0235

Citation:	Govind H. Kallumkal, Christina S. Gainey, Todd H. Baron. Palliation of Pancreatic Cancer: A History. Archives of Internal Medicine 
Research. 9 (2026): 34-39.

Volume 9 • Issue 1 39 

40.	Kim JW, Jeong JB, Lee KL, et al. Comparison between 
uncovered and covered self-expandable metal stent 
placement in malignant duodenal obstruction. World J 
Gastroenterol 21 (2015): 1580-1587.

41.	Lesurtel M, Dehni N, Tiret E, et al. Palliative surgery 
for unresectable pancreatic and periampullary cancer: a 
reappraisal. J Gastrointest Surg 10 (2006): 286-291.

42.	Canakis A, Hathorn KE, Irani SS, et al. Single 
session endoscopic ultrasound-guided double bypass 
(hepaticogastrostomy and gastrojejunostomy) for 
concomitant duodenal and biliary obstruction: A case 
series. J Hepatobiliary Pancreat Sci 29 (2022): 941-949.

43.	Zaheer Nabi DNR. Endoscopic Management of Combined 
Biliary and Duodenal Obstruction. Clinical Endoscopy 
(2019).

This article is an open access article distributed under the terms and conditions of the  
Creative Commons Attribution (CC-BY) license 4.0


	Title
	Abstract 
	Keywords
	Definitions of abbreviations: 
	Introduction
	Current approaches to palliation 
	Endoscopic approaches to palliation: ERCP 
	EUS-biliary drainage (EUS-BD) 
	Malignant gastric outlet obstruction 
	Endoscopic management of GOO 
	Combination biliary obstruction and GOO 

	Conclusion
	Disclosures
	References
	Figure 1

