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Background: Pancreatic cancer (PC) is among foremost causes of cancer related deaths worldwide
due to generic symptoms and lack of screening. The risk of developing pancreatic cancer in obese or
overweight individuals is 1.5 times higher than individuals with a normal BMI. Bariatric Surgery has
been associated with a reduction of obesity- related cancer, however, the number of cases that
developed pancreatic cancer post Bariatric surgery is not known.

Aim: Examine the relationship between Bariatric Surgery and Pancreatic cancer and identify reported
cases of pancreatic cancer after bariatric surgery.

Materials and Methods: A narrative review of the literature was conducted. A MEDLINE database
search was performed using the following Medical Subject Headings (MeSH) terms: pancreatic
cancer, bariatric surgery, weight reduction surgery, pancreatic adenocarcinoma. These were
combined with the following: postoperative, after surgery, and during surgery. A WebScience search
was then performed using similar terms. Additional references were then identified by manual search
of the articles obtained from the MEDLINE and Web of Science. Cancer cases that were identified
at the pre-operative period or intra-operatively were excluded. The searches covered the period from
January 2000 to November 2020.

Results/Review: Epidemiological evidence has shown that obesity as a risk factor for the
development of PC is a dose dependent risk. The review found that the risk of developing pancreatic
cancer in obese or overweight individuals is 1.5 times higher than individuals with a normal BMI. At
the same time, evidence from literature demonstrated that weight reduction by dietary restriction,
physical activities, pharmacotherapy or weight reduction surgery reduces risk of PDAC. A total of
24 cases of pancreatic cancer were identified and reported post Bariatric Surgery in the literature. The
average age at diagnosis was 57.2 years and onset from surgery to diagnosis ranged from 2 months
to 25 years. Of the identified cases, 23 cases were post Roux-en-Y Gastric Bypass and one case post
Duodenal Switch. The review found that PDAC was the commonest reported pancreatic cancer post
bariatric surgery accounting for 58.3%, followed by Neuroendocrine Tumours (NET) 16.7%.
Conclusions: Along with weight reduction and improving comorbidities, Bariatric surgery reduces
risk of obesity-related carcinogenesis. Given the variation in onset of diagnosis, bariatric surgery did
not increase cancer risk but rather accelerated the diagnosis of pancreatic cancer.
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1. BACKGROUND

The number of Bariatric Surgery across the globe has

Obesity is an epidemic disease that is in the rise around the increased in the last three decades and currently among the
world with increasing associated complications. Along this, most common gastrointestinal procedures performed. This is
obesity increases risk of cardiovascular, respiratory, and liver due to the sustained long-term results with reduction of both
disease with increase in risk of overall mortality. In addition, weight and related comorbidities 1. Several procedures have
it has been reported that obesity is associated with increased been approved and been used worldwide for weight reduction
risk of cancers including Gastrointestinal cancers. with well-defined postoperative complications. However, the
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risk of cancer in general and biliopancreatic cancer post
bariatric surgery remains unclear.

Currently, pancreatic cancer is the third leading cause of
cancer related mortality with lifetime risk of 1.6% of
developing in any person 2. Pancreatic cancer is usually
diagnosed late where 85% of cases are inoperable due to
distant metastases indicating a poor prognosis with less
overall survival rate. Previous Gastric or Bariatric surgery
presents a diagnostic and management challenge for the
treating surgeon 2.

Recent observation found that there is a shift in the
epidemiology of certain cancers where they are happening
more in younger patient that previously known i.e >50 years
4, Similar results were found by Sung et al with the incidence
of six cancers including three gastrointestinal cancers:
Gallbladder, Pancreatic, and Colorectal) °.

Treatment options for obesity include lifestyle changes
(including diet and physical activities), pharmacotherapy,
behavioral counselling and bariatric surgery. Among these
options, bariatric surgery is the only option that offers long
term reduction in both weight and obesity related
comorbidities 6. However, life-long commitment to post
surgery management is mandatory. It has been estimated that
on an annual basis, there are more than 580,000 bariatric
procedures performed worldwide 7.

The role of bariatric surgery on reducing or increasing
pancreatic cancer risk remains unclear. A Canadian study by
Christou et al (2008) analyzed data on 1035 patient post
bariatric surgery and 5746 control group. Pancreatic cancer
was found in 0.1% in post- surgery group and 0.33% in
control group (RR 0.29) &,

Aim: To evaluate current evidence on association between
Obesity and Biliopancreatic cancers and summarise reported
cases of cancer post Bariatric Surgery.

2. MATERIALS AND METHODS

2.1 Scope

This study reviewed the available literature on the
relationship between obesity and cancer and focus on the
reported cases of Biliopancreatic cancers post Bariatric
Surgery.

2.2 Search Criteria

To achieve the objectives of this study the available data on
the literature were searched using PubMed, Google Scholar,
Embase Database, Cochrane database, and Science direct
with one or more of the key words. Database of all published
articles between January 1990 and July 2020 in English
language were searched. Relevant articles were identified by
scanning the title and the abstracts initially followed by
review of the full article. Cited references in the published
articles were identified and then assessed for relevance.
Studies from peer-reviewed journals were included with key
words including obesity, weight gain, weight loss, cancer,
gastrointestinal cancer, Gl cancer, Gl neoplasm, pancreatic

cancer, gallbladder cancer, cholangiocarcinoma, Bariatric
surgery, metabolic surgery, Obesity surgery, adjustable
gastric band, sleeve gastrectomy (LSG), Roux-Y Gastric
Bypass (RYGB), One anastomosis (OAGB, OMG), and
duodenal switch (DS).

2.3 Exclusion Criteria

Non-English language studies and animal model or in vivo
studies were excluded. Along these criteria, studies that
presented cancers that were identified at surgery or pre
surgery were also excluded.

2.4 Data Extraction

Identified articles that met the inclusion criteria were further
grouped and analyzed accordingly. The second part of the
study will explore the role of bariatric surgery on
biliopancreatic cancer risk (Increase and decrease).

3. RESULTS (REVIEW)

3.1 Obesity and risk of Cancer

3.1.1 Pancreatic cancer

Pancreatic ductal adenocarcinoma (PDAC) is one of the
deadliest types of cancer with an estimated incidence of 8 per
100,000 person-years and mortality of 7 per 100,000 person-
years worldwide®.

Epidemiological evidence in the literature has shown that
obesity as a risk factor for the development of PDAC is a dose
dependent risk °, This increased risk was also evident for
early adulthood adiposity and suggests that the population
burden of PDAC will increase worldwide due to childhood
and adolescent obesity °. At the same time, evidence from
literature demonstrated that weight reduction by dietary
restriction, physical activities, pharmacotherapy or weight
reduction surgery reduces risk of PDAC .

Accumulation of fat in the pancreas causes nonalcoholic fatty
pancreas and has been suggested to promote pancreatic
endocrine dysfunction which is linked via insulin resistance
and type 2 diabetes with the development of PDAC *2. Along
with this, a significant contributor for the development of
obesity associated PDAC is adipose tissue inflammation and
raised levels of leptin **. Genkinger and colleagues (2011)
found that the risk of developing pancreatic cancer in obese
or overweight individuals is 1.5 times higher than individuals
with a normal BMI %4,

3.1.2 Gallbladder Cancer

People with obesity and overweight have an increased risk of
developing gallbladder cancer (60% and 20% respectively) *°.
A meta-analysis by Tan et al (2015) found an associated risk
between obesity overweight and cancer of 56% and 14%
respectively 6. This risk is higher in females than males. The
relationship between BMI and risk of gallbladder cancer is a
positive dose response relationship with relative risk of 1.2
with overweight and 1.6 with obesity (WCRF, 2015).
Mechanisms through which obesity is linked to gallbladder
cancer have been hypothesized. One of these is that obesity is
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associated with an increased risk of gallstones which A prospective study by Beghdadi et al (2020) reported the
indirectly can increase risk of gallbladder cancer *’. Another incidence of cholangiocarcinoma post Roux-en-Y Gastric
mechanism is the link between obesity and metabolic bypass to be 0.16% '°. Along with this, there was a low
syndrome, which is characterized by hyperglycemia, incidence of hepatocellular cancer post bariatric surgery
hypertension, dyslipidemias and insulin  resistance. (0.15%-1.13%). Similar results were reported by Yang (2016)
Alterations in circulating levels of insulin, and adipokines, 20 and Adams et al (2009) 2L, Upper Gl cancers post bariatric
along with inflammatory cytokines results in inflammation, surgery present late at an advanced stage. This is usually due
growth signaling and vascular alteration leading to the to the common upper GI symptoms (nausea, vomiting, oral
development of gallbladder cancer and other types of cancer. intolerance, and weight loss) that can also be related to post
Female sex hormones may be the reason for the higher risk of op symptoms.

gallbladder cancer in female as they can affect gallbladder
function and liver bile secretion 8, The impaired gallbladder
emptying caused by progesterone and increased cholesterol
secretion affect bile secretion and cause stasis and increase
gallstone formation.

3.2 Reported Cases Post Bariatric Surgery
The review found 11 authors that reported pancreatic and
cholangiocarcinoma with total 27 reported cases 1% 223!

Total Studies reported Pancreatic cancer and Cholangiocarcinoma Post Bariatric Surgery.

Total Studies reported Post Bariatric
Surgery Biliopancreatic Cancer

12 papers

Studies reported Cholangiocarcinoma. Studies reported Pancreatic Cancer.

1 Author * g 11 Authors

n= 3 Cases n= 24 Cases

Beghdadi et al 2020 Reported cases by years.
| |
| 2007 | [2008| |2009]| [2010] [2011]| [2012] [2017] [2018 | | 2020
I
Fernandez et al
=1 Gagne et al
Rutkoski et al v
n=2+1
Khithani et al
n=2 Swaine et al
Helmick et al v ¢
n=3+1 Cruz-Munoz
n=1 Theoderooulos

n=1 Peng et al v

n=8 Morano

n=1 Mak and Shelat

n=1

Figure 1. Reported Cases in the Literature

Pancreatic cancer cases accounted for 88.9% of the cases. Cholangiocarcinoma cases were found only with Roux-Y Gastric bypass
procedure. At the same time, Roux-Y Gastric Bypass was the procedure performed in almost 96% of pancreatic cancers (1 case
following Duodenal Switch).
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Table 1. Distribution of Reported Cases by procedure

Procedure

Cholangiocarcinoma

Pancreatic | Total by procedure

Adjustable Gastric Banding

Vertical Gastroplasty

Sleeve Gastrectomy

RY Gastric Bypass 3 23 26
MGB/ OAGB/ Mason Loop

BP Diversion 1 1
Total by Cancer Type 3 24 27

3.2.1 Cholangiocarcinoma

Although bariatric surgery has been reported to reduce the
risk of obesity related cancers, data on cholangiocarcinoma
remains limited 2. There are three reported cases of
cholangiocarcinoma in the literature, all three patients
underwent RYGB. However, given the short delay between
surgery and time of diagnosis (0.7-1.1 years), the oncogenic
process is unlikely to have been triggered by the procedure.
On the other hand, surgery could have accelerated the

Table 2: Data Reported on Cholangiocarcinoma

development of undiagnosed cholangiocarcinoma through
signalling modification of bile acid.

Recent study by Deutschmann et al (2018) highlighted the
link between RYGB induced bile acid metabolism
modification and development of cholangiocarcinoma via
activation of liver TGRS5 receptors 3, Although the incidence
cholangiocarcinoma post bariatric surgery appeared low, the
three reported cases of cholangiocarcinoma were diagnosed
at an advanced stage (Beghdadi, 2020).

Author Year Gender Bariatric  Onset Type of Cancer Site Age
Procedure Since
Surgery
(YYears)
Beghdadietal 2020 Female RYGB 1 Cholangiocarcinoma Gallbladder perihilar 58
Beghdadietal 2020 Female RYGB 0.7 Cholangiocarcinoma Gallbladder perihilar 58
Beghdadietal 2020 Female RYGB 1.1 Cholangiocarcinoma Gallbladder intra hepatic 55

3.2.2 Pancreatic cancer

Globally, there are 24 reported cases of pancreatic cancer post
bariatric surgery. The average age at diagnosis was 57.2 years
and onset from surgery to diagnosis ranged from 2 months to
25 years. Eight cases have missing data on age and onset from
surgery to diagnosis. Of the available data, more than 2 thirds

of cases were female (68.75%). The review found that
pancreatic ductal adenocarcinoma (PDAC) was the
commonest reported pancreatic cancer post bariatric surgery
accounting for 85.3%. This was followed by Neuroendocrine
Tumours (NET) with 4 cases.

Cases by Tumour Type

14

12

10

8

6

“ §

z s 8

—

Carcinoid IPMN Unspecified PDAC

Cancer Type

Figure 2. Number of Pancreatic cancer cases by tumour type
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Table 3: Data Reported on Pancreatic Cancer

Author Year Gender  Bariatric Onset Type of Cancer Site Age
Procedure  Since

Surgery

(YYears)
Gagne et al 2008 Female  RYGB 5 Pancreas Pancreas 54
Gagne et al 2008 Female  RYGB 25 Pancreas Pancreas 56
Fernandez 2007 Female  BPD 3 Pancreas (Carcinoid) Pancreas 58
Peng et al 2017 RYGB Pancreas Invasive IPMA
Swain et al 2010 Female  RYGB 0.75 Pancreatic ampullary cancer  Pancreas 56
Helmick et al 2010 Male RYGB 4 Pancreatic IPMN Pancreas 71
Mak and | 2020 Male RYGB 12 Pancreatic NET Head of 59
Shelat pancreas
De la Cruz- | 2011 Male RYGB 0.18 Pancreatic NET Pancreas 61
Munoz
Swain et al 2010 Female RYGB 2 Pancreatic NET Pancreas 55
Swain et al 2010 Male RYGB 10 Pancreatic NET Pancreas 51
Morano et al 2018 Female RYGB 12 Pancreatic PDAC Pancreas 63
Theodorooulos | 2012 Female RYGB 14 Pancreatic PDAC Pancreas 53
Rutkoski 2008 Female RYGB 5 Pancreatic PDAC Pancreas 49
Khithani 2009 Male RYGB NR Pancreatic PDAC Pancreas 61
Khithani 2009 Female RYGB NR Pancreatic PDAC Pancreas 57
Swain 2010 Female RYGB 1.75 Pancreatic PDAC Pancreas 50
Swain 2010 Female RYGB 25 Pancreatic PDAC Pancreas 61
Peng et al 2017 RYGB Pancreatic PDAC
Peng et al 2017 RYGB Pancreatic PDAC
Peng et al 2017 RYGB Pancreatic PDAC
Peng et al 2017 RYGB Pancreatic PDAC
Peng et al 2017 RYGB Pancreatic PDAC
Peng et al 2017 RYGB Pancreatic PDAC
Peng et al 2017 RYGB Pancreatic PDAC

Pancreatic cancer can be asymptomatic or present with
symptoms. In this review, clinical presentations were
recorded for 13 3 242 31 of the 24 cases. These were
distributed as follow; Pain (4), Pain and Jaundice (3),
Jaundice and Weight loss (1), Jaundice (1), and Incidental
finding (4). With regards to surgical management of the
pancreatic cancer, majority of authors reported the option of
gastrectomy of the remnant stomach and when not feasible
gastrostomy was the option of choice. The remnant stomach
was spared in six cases where pancreaticoduodenectomy with
other with reconstruction was performed 324262831,

4. CONCLUSION

With current rise in obesity, the number of performed
bariatric  surgery and intervention will increase.
Epidemiological evidence suggests a dose dependent
association between obesity and risk of pancreatic cancer.
Weight reduction through Bariatric Surgery has been shown
to reduce risk of cancer. Although cases of pancreatic and
cholangiocarcinoma have been reported post Dbariatric
surgery, the number is small comparing to the number of
bariatric procedures performed. The short duration between
surgery and diagnosis of cancer indicates that bariatric

surgery unlikely to be the cause of the tumorigenesis process,
however, it may have accelerated the development of
undiagnosed  cholangiocarcinoma  though  signalling
modifications.

LIST OF ABBREVIATIONS

BMI: Body Mass Index

BPD: Biliopancreatic Diversion

GI: Gastrointestinal

IPMN: Intraductal Papillary Mucinous Neoplasm
LSG: Laparoscopic Sleeve Gastrectomy
NET: Neuroendocrine Tumour

OAGB: One Anastomosis Gastric Bypass
PC: Pancreatic Cancer

PDAC: Pancreatic Ductal Adenocarcinoma
RR: Risk Ratio

RYGB: Roux-Y - Gastric Bypass

REFERENCES
1. Angrisani L, Santonicola A, lovino P, Formisano G,
Buchwald H, Scopinaro N: Bariatric surgery
worldwide. 20132015, 25:1822-1832. 10.1007/
511695-015-1657-z

2513 Hatem Al-Saadi, MD, FRCS!, RAJAR Volume 07 Issue 09 September 2021


https://dx.doi.org/10.1007/s11695-015-1657-z
https://dx.doi.org/10.1007/s11695-015-1657-z
https://dx.doi.org/10.1007/s11695-015-1657-z
https://dx.doi.org/10.1007/s11695-015-1657-z

“Obesity and Biliopancreatic Cancers: Exploring Current Evidence”

2. Siegel RL, Miller KD, Jemal A: Cancer statistics. Annual review of Pathology, 11, pp. 421-449. Doi:
20182018, 68:7-30. D0i:10.3322/caac.21442 10.1146/annurev-pathol-012615-044359
3. Peng, J., Corcelles, R., Choong, K., Poturalski, M., 14. Genkinger, J., Spiegelman, D., Anderson, K., et
Gandhi, N., Walsh, R., Hardacre, J. et al. 2018. al.2011. ‘A pooled analysis of 14 cohort studies of
‘Pancreatoduodenectomy After Roux-en-Y Gastric anthropometric factors and pancreatic cancer
Bypass: technical Considerations and Outcomes.’ risk. International Journal of Cancer, 129(7), pp.
HPB: The Official Journal of the International 1708-1717. Doi: 10.1002/ijc.25794
Hepato Pancreato Biliary Association, 20(1), pp. 15. LiZM, Wu ZX, Han B, Mao YQ, Chen HL, Han SF,
34-40. XiaJL, Wang LS. The association between BMI and
4. Berger N: Young adult cancer: influence of the gallbladder cancer risk: a meta-analysis. Oncotarget.
obesity pandemic. Obesity Surgery. 2018, 641- 2016 Jul 12;7(28):43669-43679. doi: 10.18632/
650:10.1002/0by.22137. 10.1002/0by.22137 oncotarget.9664. PMID: 27248320; PMCID:
5. Sung, H., Siegel, R., Rosenberg, P., Jemal, A. PMC5190051.
2019: Emerging cancer trends among young adults 16. Doi: 10.18632/oncotarget.9664. PMID: 27248320
in the USA: analysis of a population-based cancer 17. Tan W, Gao M, Liu N, Zhang G, Xu T, Cui W. Body
registry.. Lancet Public Health. 4:137-147. Mass Index and Risk of Gallbladder Cancer:
10.1016/S2468-2667(18)30267-6 Systematic Review and Meta-Analysis  of
6. Sjostrom L. Bariatric surgery and reduction in Observational Studies. Nutrients. 2015;7(10):8321-
morbidity and mortality: experiences from the SOS 8334. Published 2015 Sep 25.
study. Int J Obes (Lond). 2008 Dec;32 Suppl 7:593- doi:10.3390/nu7105387
7. doi: 10.1038/ij0.2008.244. PMID: 19136998. 18. Dali-Youcef, N., Mecili, M., Ricci, R., Andres, E.
7. Angrisani, L., Santonicola , A., lovino, P. 2013. ‘Metabolic inflammation: Connecting obesity
2014: Gastric Cancer: A Denovo Diagnosis After and insulin resistance.” Annal of Medicine, 45, pp.
Laparoscopic Sleeve Gastrectomy. Surgery for 242-253. Doi: 10.3109/07853890.2012.705015
Obesity and  Related  Disease.  10:186- 19. Gabbi, C., Kim, H.; Barros, R., Korach-Andre, M.,
187. 10.1016/j.s0ard.2013.09.009. Warner, M., Gustafsson, J. 2010. ‘Estrogen-
8. Christou, N., Sampalis, J., Liberman, M. et al. 2004. dependent gallbladder carcinogenesis in LXRbeta-/-
‘Surgery decreases long-term mortality, morbidity, female mice.” Proc. Natl. Acad. Sci. 107, pp. 14763~
and health care use in morbidly obese patients.’ 14768. Doi: 10.1073/pnas.1009483107
Annals of Surgery, 240, pp.416-423. Doi: 20. Beghdadi, N., Lim, C., Aron-Wisnewsky, J.,
10.1097/01.51a.0000137343.63376.19 Torcivia, A., Goumard, C., Turco, C., et al. 2020.
9. Xiao, A., Tan, M., Wu, L., et al. 2016. ‘Global ‘Cholangiocarcinoma Following Bariatric Surgery:
incidence and mortality of pancreatic diseases: A a Prospective Follow-up Single Center Audit’. Obes
systematic review, meta-analysis, and Surg, 30(9), 3590-94. Doi: 10.1007/s11695-020-
metaregression of population-based cohort studies.’ 04661-7
Lancet gastroeneterology and Hepatology, 1(1), pp. 21. Yang JD, Mohamed HA, Cvinar JL, Gores GJ,
45-55. Doi: 10.1016/52468-1253(16)30004-8 Roberts LR, Kim WR. Diabetes Mellitus Heightens
10. Genkinger, JM., Kitahara, CM., Bernstein, L., et the Risk of Hepatocellular Carcinoma Except in
al.2015. ‘Central adiposity, obesity during early Patients With Hepatitis C Cirrhosis. Am J
adulthood, and pancreatic cancer mortality in a Gastroenterol. 2016 Nov;111(11):1573-1580. doi:
pooled analysis of cohort studies.” Annal of 10.1038/ajg.2016.330. Epub 2016 Aug 16. Erratum
Oncology, 26(11), pp. 2257-2266. in: Am J Gastroenterol. 2017 Feb;112(2):402.
Doi: 10.1093/annonc/mdv355 PMID: 27527741; PMCID: PMC6040826. Doi:
11. Teucher, B., Rohrmann, S., Kaaks, R.2010. 10.1038/ajg.2016.330.
‘Obesity: Focus on all-cause mortality and cancer.’ 22. Adams, T., Gress, R., Smith, S., Halverson, R.,
Maturitas, 65(2), pp. 112-116. Simper, S., Rosamond, W. et al. 2007. ‘Long-term
Doi: 10.1016/j.maturitas.2009.11.018 mortality after gastric bypass surgery.” The New
12. Alempijevic, T., Dragasevic, S., Zec, S., Popovic, England Journal of Medicine. Aug 357, pp. 753—
D., Milosavljevic, T.2017. ‘Nonalcoholic fatty 761. Doi: 10.1056/NEJM0a066603
pancreas disease.” Postgraduate Medical Journal, 23. Fernandez EL-T, Gonzélez IA, Luis HD, et al.
93(1098), pp. 226-230. Doi: 10.1136/postgradmed;j- Carcinoid  syndrome  misdiagnosed as a
2016-134546 malabsorptive syndrome after biliopancreatic
13. Deng, T., Lyon, C., Bergin, S., Caligiuri, M., Hsueh, diversion. Obes Surg. 2007;17(7):989-92.
W. 2016. ‘Obesity, inflammation, and cancer.’ Doi: 10.1007/s11695-007-9157-4
2514 Hatem Al-Saadi, MD, FRCS!, RAJAR Volume 07 Issue 09 September 2021


https://dx.doi.org/10.3322/caac.21442
https://dx.doi.org/10.3322/caac.21442
https://dx.doi.org/10.1002/oby.22137
https://dx.doi.org/10.1002/oby.22137
https://dx.doi.org/10.1002/oby.22137
https://dx.doi.org/10.1016/S2468-2667(18)30267-6
https://dx.doi.org/10.1016/S2468-2667(18)30267-6
https://dx.doi.org/10.1016/S2468-2667(18)30267-6
https://dx.doi.org/10.1016/S2468-2667(18)30267-6
https://dx.doi.org/10.1016/j.soard.2013.09.009
https://dx.doi.org/10.1016/j.soard.2013.09.009
https://dx.doi.org/10.1016/j.soard.2013.09.009
https://dx.doi.org/10.1097/01.sla.0000137343.63376.19
https://dx.doi.org/10.1016/S2468-1253(16)30004-8
https://dx.doi.org/10.1093/annonc/mdv355
https://dx.doi.org/10.1016/j.maturitas.2009.11.018
https://dx.doi.org/10.1136/postgradmedj-2016-134546
https://dx.doi.org/10.1136/postgradmedj-2016-134546
https://dx.doi.org/10.1146/annurev-pathol-012615-044359
https://dx.doi.org/10.1002/ijc.25794
https://dx.doi.org/10.18632/oncotarget.9664.%20PMID:%2027248320%20PMCID:%20PMC5190051
https://dx.doi.org/10.3109/07853890.2012.705015
https://dx.doi.org/10.1073/pnas.1009483107
https://dx.doi.org/10.1007/s11695-020-04661-7
https://dx.doi.org/10.1007/s11695-020-04661-7
https://dx.doi.org/10.1056/NEJMoa066603
https://dx.doi.org/10.1007/s11695-007-9157-4

“Obesity and Biliopancreatic Cancers: Exploring Current Evidence”

24. Gagne, D., Papasavas, P., Maalouf, M., Urbandt , J.,
Caushaj, P. 2009. ‘Obesity Surgery and Malignancy:
Our Experience after 1500 Cases’. Surgery for
Obesity and Related Disease, 5(2), pp. 160-164.
Doi: 10.1016/j.so0ard.2008.07.013

25. Rutkoski JD, Gagne DJ, Volpe C, Papasavas PK,
Hayetian F, Caushaj PF. Pancreaticoduodenectomy
for pancreatic cancer after laparoscopic Roux-en-Y
gastric bypass. Surg Obes Relat Dis. 2008;4(4):552—
4,

26. Khithani AS, Curtis DE, Galanopoulos C, Jeyarajah
DR. Pancreaticoduodenectomy after a Roux-en-Y
gastric bypass. Obes Surg. 2009;19(6):802-5. Doi:
10.1007/s11695-008-9767-5

27. de la Cruz-Mufioz N, Hartnett S, Sleeman D.
Laparoscopic pancreatoduodenectomy after
laparoscopic gastric bypass. Surg Obes Relat Dis.
2011;7(3):326-7.doi: 10.21037/tgh.2020.02.11

28. Swain, J., Adams, R., Farnell, M. et al. 2010. ‘Gatric
and pancreatoduodenal resection for malignant
lesions after previous gastric bypass-diagnosis and
methods of reconstruction’. Surgery for Obesity and
Related Disease. 6 (6): 670-675.

Doi: 10.1016/j.s0ard.2010.03.287

29. Helmick R, Singh R, Welshhans J, Fegelman EJ,
Shahid H. Pancreaticoduodenectomy after Roux-en-
Y gastric bypass: a single institution retrospective
series. IJHPD. 2013;3:17-21. Doi: 10.5348/ijhpd-

2013-12-CS-3
30. Morano, W.F., Shaikh, M.F., Gleeson, E.M. et
al. Reconstruction options following

pancreaticoduodenectomy after Roux-en-Y gastric
bypass: a systematic review. World J Surg
Onc 16, 168 (2018). https://doi.org/10.1186/s12957-
018-1467-6

31. Mak, M. and V. Shelat. “Pancreaticoduodenectomy
after Roux-en-Y Gastric Bypass: a novel

reconstruction technique.” Translational
Gastroenterology and Hepatology (2020): n. pag.
32. Theodoropolous |, Franco C, Gervasoni JE.

Pancreaticoduodenectomy for pancreatic carcinoma
after complicated open Roux-en-Y gastric bypass
surgery: an alternative approach to reconstruction.
Surg Obes Relat Dis. 2012;8(5):648-50.

33. Schauer DP, Feigelson HS, Koebnick C, et al.
Association between weight loss and the risk of
cancer after bariatric surgery. Obesity (Silver
Spring). 2017;25(Suppl 2):S52-7.

Doi: 10.1002/0by.22002

34. Deutschmann, K., Reich, M., Klindt, C., Droge, C.,
Spomer, L., Haussinger, D. et al. 2018. ‘Bile Acid
Receptors in The Biliary Tree: TGR5 in Physiology
and Disease’. Biochim Biophys Acta Mol Basis Dis,
1864(4), pp. 1319-1325.
doi: 10.1016/j.bbadis.2017.08.021

2515 ‘ Hatem Al-Saadi, MD, FRCS!, RAJAR Volume 07 Issue 09 September 2021


https://dx.doi.org/10.1016/j.soard.2008.07.013
https://dx.doi.org/10.1007/s11695-008-9767-5
https://dx.doi.org/10.21037/tgh.2020.02.11
https://dx.doi.org/10.1016/j.soard.2010.03.287
https://dx.doi.org/10.5348/ijhpd-2013-12-CS-3
https://dx.doi.org/10.5348/ijhpd-2013-12-CS-3
https://dx.doi.org/10.1002/oby.22002
https://dx.doi.org/10.1016/j.bbadis.2017.08.021

