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Abstract
Background The Roux-en-Y gastric bypass (RYGB) is one of the most commonly performed procedures for surgical weight
loss. It has been shown that overweight may be associated with an increased risk of gastric cancer. However, the risk of remnant
gastric cancer after RYGB has not been defined yet and the development of neoplasm in the excluded stomach remains a matter
of concern.
Methods PubMed, EMBASE, and Web of Science databases were consulted. Articles that described the diagnosis and manage-
ment of remnant gastric cancer after RYGB were considered.
Results Seventeen patients were included. The age of the patient population ranged from 38 to 71 years. The most commonly
reported symptoms were abdominal pain, nausea/vomiting, and anemia. Abdominal computed tomography was used for diag-
nosis in the majority of patients. The neoplasmwas located in the antrum/pre-pyloric region in 70% of cases and adenocarcinoma
was the most common tumor histology (80%). An advanced tumor stage (III–IV) was diagnosed in almost 70% of patients and
40% were considered unresectable. Gastrectomy with lymphadenectomy was performed in 9 cases (53%). Post-operative
morbidity was 12%. The follow-up ranged from 3 to 26 months and the overall disease-related mortality rate was 33.3%.
Conclusion The development of remnant gastric cancer after RYGB is rare. Surgeons should be aware of this potential event and
the new onset of epigastric pain, nausea, and anemia should raise clinical suspicion. Further epidemiologic studies are warranted
to deeply investigate the post-RYGB-related risk of remnant gastric cancer development in high-risk populations.
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Introduction

The Roux-en-Y gastric bypass (RYGB) is one of the most
commonly worldwide-performed procedures for surgical
weight loss. Because of its standardization and excellent

results, the laparoscopic RYGB is considered by many the
gold standard to treat morbid obesity [1]. However, the
diagnosis and treatment of developing diseases in the gas-
tric remnant are challenging and represent a major limita-
tion [2].
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The epidemiologic association between excess body
weight and gastric cancer is debated. It has been shown that
overweight and obesity may be associated with an increased
risk of gastric cancer and the strength of this association in-
creases with BMI [3]. However, the risk of gastric cancer after
bariatric surgery has not been established and the onset of
neoplasm in the excluded stomach after RYGB remains a
great concern in the western and eastern countries.

The purpose of this narrative review [4] was to evaluate the
reported incidence of remnant gastric cancer after RYGB and
to summarize the current knowledge on diagnostic and treat-
ment workup.

Materials and Methods

An extensive literature review was performed to identify all
English-written published case reports and case series on the
development of remnant gastric cancer after RYGB. PubMed,
EMBASE, and Web of Science databases were consulted
matching the terms Bcancer,^ Btumour,^ Badenocarcinoma,^
Bstomach,^ Bgastric,^ Bbariatric surgery,^ and Bgastric
bypass^ with BAND^ and BOR^ until 31st of December
2018. All abstracts were evaluated and full text acquired for
relevant studies. The search was completed by consulting the
listed references of each article. Non-human studies, reports of
neoplasm after bariatric surgery different from RYGB, cancer
of the esophagus, gastric pouch, alimentary limb, or other sites
different from the remnant stomach were excluded.

Two authors (ST and AA) independently extracted data
from eligible studies. Data extracted included study character-
istics (first author name, year, and journal of publication),
number of patients included in the series, time frame, clinical
and demographic characteristics of patients’ population, type
of surgical procedure, and outcomes.

Results

Fifteen papers were included in the narrative review for a total
of 17 patients (Table 1). There were 3 case series and 12 case
reports. The age of the patient population ranged from 38 to
71 years and 76.5% were females. The medina time from
RYGB to tumor diagnosis was 9.3 years (range 1–22). The
duration of symptoms was reported in 10 papers and ranged
from 1 month to 6 years. The most commonly reported symp-
toms were abdominal pain (76.5%), especially in the epigas-
tric region (35.3%), nausea and vomiting (35.3%), abdominal
distention (29.4%), anemia, excessive weight loss, and gastro-
intestinal bleeding (17.6%) (Table 2). An abdominal comput-
ed tomography was performed for diagnosis in 70.5% of pa-
tients. Other exams include trans-gastric endoscopy, double-
balloon enteroscopy, endoscopic ultrasonography (EUS),

positron emission tomography (PET), and technetium-99m-
labeled red blood cell scan.

The tumor was located in the antrum/pre-pyloric region in
12 patients (70.5%), in the gastric body in two patients
(11.7%), and in the gastric fundus in one patient (5.9%).
Two patients (11.7%) were diagnosed with linitis plastica.
Overall, 5 papers recorded the examination for Helicobacter
pylori (HP) in the specimen, with one positive histologic re-
sult. Other reported risk factors for gastric cancer were
smoking, family history of upper GI neoplasm, alcohol abuse,
and vitamin D3 deficiency.

Gastric adenocarcinoma was the most frequent tumor his-
tology (88.2%), followed by gastric lymphoma (5.9%), and
gastrointestinal stroma tumor (GIST) (5.9%). The pathologi-
cal tumor stage was reported in 15 patients: Tis was diagnosed
in 13.3%, stage IA in 6.6%, stage IIB in 6.6%, stage IIIB in
33.3%, and stage IV in 40% of patients.

At the operation, seven patients had an unresectable tumor
and underwent pa l l i a t ive chemotherapy (41%) .
Decompressive gastroenterostomy and surgical gastrostomy
were performed in two patients. Overall, nine patients
underwent subtotal gastrectomy with lymphadenectomy
while another patient underwent trans-gastric laparoscopic re-
section of a pre-pyloric degenerated polypoid lesion. Post-
operative complications occurred in two patients (11.7%) with
one intra-abdominal abscess managed with percutaneous
drainage and one pneumonia managed with antibiotics. The
30-day mortality was 0%. The follow-up was reported in 15
studies (range 3–26 months) and the disease-related mortality
rate was 33.3%.

Discussion

Morbid obesity has become a worldwide health problem prob-
ably because of the change in dietary habits and sedentary
lifestyle [20]. Concomitantly, bariatric surgery has gained
growing popularity because of its long-term effectiveness in
weight loss and comorbid resolution [21]. Because of its stan-
dardization and excellent results, the laparoscopic RYGB is
considered by many the gold standard to treat morbid obesity,
and the American Society for Metabolic and Bariatric Surgery
(ASMBS) estimated that almost 20% of the 228,000 bariatric
procedures performed in 2017 were constituted by RYGB
https://asmbs.org/[22]. The RYGB combines a restrictive,
malabsorptive, and metabolic effect with a steady reduction
of BMI. However, the difficult endoscopic evaluation of the
gastric remnant is a matter of concern particularly in countries
where the high incidence of gastric cancer mandates the ne-
cessity to perform upper endoscopy screening exams [23].
Even if limited by patients’ number and follow-up, different
surgical alternatives to the classical RYGB have been
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described in an attempt to overcome the limitations of the
original procedure [24, 25].

Data on the development of remnant gastric cancer after
RYGB are scarce and the real-world incidence is unknown. In
the last 10 years, there has been a significant increase in the
number of literature-reported cases probably because of the
concomitant increase of RYGB procedures or previous
underreporting. The exact pathological mechanism remains
unclear. Flickinger et al. conducted a study to evaluate the
gastric remnant in 53 patients after RYGB. The presence of
bile reflux was documented in all patients while 17 patients
were diagnosed with chronic gastritis and 5 with gastric meta-
plasia. The authors concluded that the chronic alkaline reflux,
not washed out by meals or gastric peristalsis, may act as a
chronic inflammatory stimulus possibly causing intestinal
metaplasia and dysplasia [26]. Additionally, family history
of gastric cancer, intestinal metaplasia, or dysplasia has been
proposed to be associated with an increased risk of remnant
gastric cancer.

The diagnosis is usually late because symptoms are
aspecific, puzzled, and could be interpreted as physiological
consequences of the bariatric operation. Weight loss up to
40% EWL is expected after a RYGB, abdominal pain could
be related to the presence of post-operative peritoneal adhe-
sions, and anemia may be caused by iron, and folate or vita-
min B12 malabsorption. However, the new onset of symptoms
in patients with a regular post-bariatric course and the con-
comitant presence of the triad abdominal pain, excessive
weight loss, and nausea/vomiting should alarm clinicians.
The diagnostic workup and the definitive histological diagno-
sis are troublesome. Abdominal CT scan with intravenous
iodine contrast was used in the majority of patients and may
be useful to detect gastric wall thickening, remnant gastric
distention with outlet obstruction, lymphadenopathies, metas-
tasis, free fluid, and signs of peritoneal carcinomatosis.
However, these radiological signs may not be present in early
tumor stages. Direct endoscopic examination is feasible and
safe in the presence of a short limb loop or through a surgical-

assisted trans-gastric endoscopy, and double-balloon
enteroscopy has been proven useful in reaching the remnant
in selected patients [27, 28]. Despite all these procedures be-
ing valuable options, they are costly, time-consuming, limited
by patients’ post-operative adhesions/strictures, and not suit-
able for screening purposes [29]. For all these reasons, the
definitive diagnosis is challenging and usually completed in
a late stage when curative resection is not feasible with palli-
ative chemotherapy or decompressive gastric surgery being
the only therapeutic options. If feasible, surgical resection of
the gastric remnant with celiac lymphadenectomy has been
shown to be feasible and safe and should be considered as a
definitive treatment.

Principal limitations of this narrative review are the small
number of patients and the possible background selection bias
related to the heterogeneity of the included studies and meth-
odological quality. It is worthwhile that the development of
remnant gastric cancer after RYGB should be further investi-
gated in high-risk populations and reported in long-term fol-
low-up datasets.

Conclusion

Data on the development of remnant gastric cancer after
RYGB are scarce and the real incidence is unknown.
Because of the increasing number of bariatric operations, sur-
geons should be aware of this potential event. The new onset
of epigastric pain, nausea, and sense of abdominal distension
should always raise clinical suspicion to obtain an early diag-
nosis and achieve definitive treatment. Further epidemiologic
studies are warranted to deeply investigate the risk of post-
RYGB remnant gastric cancer development especially in
high-risk populations.
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Table 2 Patients’ symptoms. Data are reported as numbers and
percentages (%)

Symptoms n (%)

Abdominal pain 13 (76.5)

Epigastric pain 6 (35.3)

Nausea/vomiting 6 (35.3)

Abdominal distention 5 (29.4)

Anemia 3 (17.6)

Weight loss 3 (17.6)

GI bleeding 3 (17.6)

Fever 2 (11.8)

Hyporexia 2 (11.8)

2612 OBES SURG (2019) 29:2609–2613



References

1. Angrisani L, Santonicola A, Iovino P, et al. Bariatric surgery world-
wide 2013. Obes Surg. 2015;25(10):1822–32.

2. Grimes KL, Maciel VH, Mata W, et al. Complications of laparo-
scopic transgastric ERCP in patients with Roux-en-Y gastric by-
pass. Surg Endosc. 2015;29(7):1753–9.

3. Long E, Beales ILP. The role of obesity in oesophageal cancer
development. Ther Adv Gastroenterol. 2014;7(6):247–68.

4. Rozas LW. The value and purpose of the traditional qualitative
literature review. J Evid Based Soc Work. 2010;7(5):387–99.

5. Raijman I, Strother SV, Donegan WL. Gastric cancer after gastric
bypass for obesity: case report. J Clin Gastroenterol. 1991;13:
191–4.

6. Lord RV, Edwards PD, ColemanMJ. Gastric cancer in the bypassed
segment after operation for morbid obesity: case report. Aust N Z J
Surg. 1997;67:580–2.

7. Khitin L, Roses RE, Birkett DH. Cancer in the gastric remnant after
gastric bypass: a case report. Curr Surg. 2003;60:521–3.

8. Escalona A, Guzmán S, Ibáñez L, et al. Gastric cancer after Roux-
en-Y gastric bypass. Obes Surg. 2005;15:423–7.

9. De Roover A, Detry O, de Leval L, et al. Report of two cases of
gastric cancer after bariatric surgery: lymphoma of the bypassed
stomach after Roux-en-Y gastric bypass and gastrointestinal stro-
mal tumor (GIST) after vertical banded gastroplasty. Obes Surg.
2006;16:928–31.

10. Corsini DA, Simoneti CA, Moreira G, et al. Cancer in the excluded
stomach 4 years after gastric bypass. Obes Surg. 2006;16:932–4.

11. Watkins BJ, Blackmun S, Kuehner ME. Gastric adenocarcinoma
after Roux-en-Y gastric bypass: access and evaluation of excluded
stomach. Surg Obes Relat Dis. 2007;3(6):644–7.

12. Harper JL, Beech D, Tichansky DS, et al. Cancer in the bypassed
stomach presenting early after gastric bypass. Obes Surg. 2007;17:
1268–71.

13. Swain JM, Adams RB, Farnell MB, et al. Gastric and
pancreatoduodenal resection for malignant lesions after previous gas-
tric bypass–diagnosis and methods of reconstruction. Surg Obes
Relat Dis. 2010;6(6):670–5.

14. Abellán I, Ruíz de Angulo D, Parrilla P. Incidental gastric gastroin-
testinal stromal tumor (GIST) in the excluded stomach after Roux-
en-Y gastric bypass: a case report and review of the literature. Surg
Obes Relat Dis. 2014;10(1):e13–4.

15. Nau P, Rattner DW, Meireles O. Linitis plastica presenting two
years after elective Roux-en-Y gastric bypass for treatment of mor-
bid obesity: a case report and review of the literature. Surg Obes
Relat Dis. 2014;10(2):e15–7.

16. Tinoco A, Gottardi LF, Boechat ED. Gastric cancer in the excluded
stomach 10 years after gastric bypass. Case Rep Surg. 2015;2015:
468293.

17. D’Antonio A, Borgheresi P, Addesso M. An unexpected adverse
event of gastric bypass: giant hyperplastic polyp showing an
intramucosal adenocarcinoma. Gastrointest Endosc. 2017
Oct;86(4):734–6.

18. Ali S, Chaar A, FrandahW. Exploring the excluded stomach: a case
series of novel endoscopic techniques to diagnose gastric cancer in
the excluded stomach after Roux-en-Y gastric bypass surgery.
Cureus. 2018;10(6):e2825.

19. Haenen FW, Gys B, Moreels T. Linitis plastica of the bypassed
stomach 7 years after Roux-en-Y gastric bypass: a case report.
Acta Chir Belg. 2017;117(6):391–3.

20. Hurt RT, Kulisek C, Buchanan LA, et al. The obesity epidemic:
challenges, health initiatives, and implications for gastroenterolo-
gists. Gastroenterol Hepatol (N Y). 2010;6(12):780–92.

21. Courcoulas AP, Yanovski SZ, Bonds D, et al. Long-term outcomes
of bariatric surgery: a National Institutes of Health symposium.
JAMA Surg. 2014;149(12):1323–9.

22. Aiolfi A, Tornese S, Bonitta G, et al. Roux-en-y gastric bypass:
systematic review and Bayesian network meta-analysis comparing
open, laparoscopic, and robotic approach. Surg Obes Relat Dis.
2019. https://doi.org/10.1016/j.soard.2019.03.006.

23. ZappaMA, Aiolfi A, Musolino C, et al. Vertical gastric bypass with
fundectomy: feasibility and 2-year follow-up in a series of morbidly
obese patients. Obes Surg. 2017;27(8):2145–50.

24. Naitoh T, Kasama K, Seki Y, et al. Efficacy of sleeve gastrectomy
with duodenal-jejunal bypass for the treatment of obese severe di-
abetes patients in Japan: a retrospective multicenter study. Obes
Surg. 2018;28(2):497–505.

25. Lesti G, Aiolfi A, Mozzi E, et al. Laparoscopic gastric bypass with
fundectomy and gastric remnant exploration (LRYGBfse): results
at 5-year follow-up. Obes Surg. 2018;28(9):2626–33.

26. Flickinger EG, Sinar DR, Pories WJ, et al. The bypassed stomach.
Am J Surg. 1985;149(1):151–6.

27. Choi EK, Chiorean MV, Coté GA, et al. ERCP via gastrostomy vs.
double balloon enteroscopy in patients with prior bariatric Roux-en-
Y gastric bypass surgery. Surg Endosc. 2013;27(8):2894–9.

28. Aiolfi A, Asti E, Rausa E, et al. Trans-gastric ERCP after Roux-en-
Y gastric bypass: systematic review and meta-analysis. Obes Surg.
2018;28(9):2836–43.

29. Kasama K, Tagaya N, Kanehira E, et al. Laparoscopic sleeve gas-
trectomy with duodenojejunal bypass: technique and preliminary
results. Obes Surg. 2009;19(10):1341–5.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

OBES SURG (2019) 29:2609–2613 2613

https://doi.org/10.1016/j.soard.2019.03.006

	Remnant Gastric Cancer After Roux-en-Y Gastric Bypass: Narrative Review of the Literature
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	References


