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ABSTRACT

Remnant gastric cancer (RGC) is a rare but clinically significant malignancy that develops in
the remaining part of the stomach after partial gastrectomy. In terms of diagnosis, therapy,
and prognosis, it represents special difficulties. Although the precise cause of RGC is still
unknown, several factors have been identified as potential risk factors, including Helicobacter
pylori infection, prior gastric surgery, postoperative complications, and patient-related 
factors. Recent studies have given insight into certain genetic mutations, chromosomal
abnormalities, and molecular pathways related to the pathogenesis of RGC, which involves
complex molecular modifications. Despite improvements in diagnostic methods, including
molecular markers and imaging modalities, RGC is frequently identified at an advanced stage
with a bad prognosis. Multidisciplinary collaboration and further research efforts are 
necessary to improve our understanding of RGC and develop effective management 
strategies to enhance patient outcomes.
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INTRODUCTIONINTRODUCTION

Gastric cancer is considered the fourth most common malignancy worldwide.
Although advances in cancer diagnosis and treatment have significantly improved
the prognosis for gastric cancer, it is still the second most common reason for 
cancer-related mortality globally (1-3). After a gastrectomy, a remnant gastric
cancer (RGC) carcinoma can develop in the stomach's remaining tissue. RGC was
initially noted by Balfour in 1922 without a specific nomenclature as stomach 
cancer occurring in patients who had gastric ulcer surgery. Since Balfour's 
publication, carcinoma resulting from a stomach remnant after a gastrectomy
surgery due to gastric cancer has also been included in RGC (4-5). However, its
definition and nomenclature were not standardized for a long time. Some
researchers defined RGC as stomach cancer detected more than five years after
surgery. In contrast, it was characterized by other researchers as gastric cancer
detected more than ten years following cancer surgery (6). RGC is 
currently defined as carcinoma arising from the remaining stomach tissue,
regardless of the initial disease or duration following prior surgery (7).
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Figure 1 - (a) The flow of lymphatics after gastroduodenostomy in remnant gastric cancer. 
(b) The flow of lymphatics after gastrojejunostomy in remnant gastric cancer. 
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Many papers have outlined the characteristics of
gastric cancer to this point, but only a small number of
published studies have focused on RGC. There is still a
need for a comprehensive study of RGC worldwide.
Additionally, a systematic review and meta-analysis
have not yet been used to analyze the characteristics
and follow-up results of RGC. This study aims to deliver
an updated understanding of the most recent studies
on RGC as well as existing issues and concerns.

The incidence of remnant gastric cancer is 1-3% and
is more common in men than in women (the ratio is 3-
5:1) (8). Depending on the underlying surgical reason.
There may be a delay before the diagnosis of remnant
stomach cancer is made: After surgery for a malignant
disease, the recovery time is typically shorter (around
10 years) compared to the following gastrectomy for a
benign disease (approximately 30 years). It has been
suggested that this variation in the interval by initial 
disease results from differences in carcinogenesis (9).
RGC development in the remnant stomach in initial
benign diseases is caused by environmental factors,
including mucosa denervation following gastrectomy
and continuous activation by bile reflux. Additionally,
gastrojejunostomy probably has more incidence of
remnant gastric cancer than gastroduodenostomy
reconstruction. As a consequence of the anatomical
changes after the first surgery, the lymphatic outflow
from the remnant stomach differs depending on
whether a gastroduodenostomy or gastrojejunostomy
was performed (9-10).

Additionally, the reason for the first surgery has an
impact on lymphatic drainage because the benign 
disease would have required less or no lymph node 
dissection. In contrast, the malignant disease would
have required a more extensive lymphadenectomy. As
a result, the surgical technique should be differentiated
based on the reconstruction type and the cause of the
previous surgery  (11).

Cancer in the remnant tissue of the stomach
might metastasize to the splenic veins, short gastric
vessels, superior mesenteric vein, and hepatoduodenal
ligament post-gastroduodenostomy. The drainage of 
lymphatics post-gastrojejunostomy is comparable to
gastroduodenostomy, allowing the malignancy to
metastasize to the short gastric and splenic vessels
(12). However, the lymphatic outflow is different
post-gastrojejunostomy because it can also penetrate
through the anastomosis site and reach the mesen-
tery of the jejunum. Therefore, cancer metastasis of
the remnant stomach can go into the lymphatic 
system surrounding the original residual arteries
when the right gastric, right gastroepiploic, and left
gastric vessels are kept following the prior operation
(properly post-surgery of benign condition) (13).
Because of this, all D2 lymphadenectomy for gastric
cancer has to be excised even if there is no clear 
D2 lymphadenectomy for remnant stomach cancer 
(fig. 1). Additionally, careful dissection of the lymph
node in this region is necessary because the lymphatics
near the splenic arteries represent the remnant 
stomach's primary lymphatic supply. Similar to the
upper third of stomach cancer, routine splenectomy
is not advised; however, complete lymphadenectomy
is recommended for completion of total gastrectomy

Nasser Alrashidi



Surgery, Gastroenterology and Oncology, 28 (4), 2023 205

for remnant gastric cancer and spleen-preserving 
surgery (14). 

In contrast to normal gastric mucosa, experimental
research has shown that the remnant stomach has a
higher risk of developing gastric cancer. However, 
epidemiological investigations have yielded no solid
findings (9). In cohort studies prospectively, specific
papers from the Western area have found a link
between the presence of a remnant stomach following
distal gastrectomy for the disease of peptic ulcer and a
risk of developing stomach cancer. In contrast, papers
from Japanese have found the opposite. These 
differences might be caused by the variance in the
prevalence of primary stomach cancer among the 
population; Japan has one of the highest prevalence
rates of primary stomach cancer worldwide (15). In
order to understand the development of newly 
developed RGC, authors have looked into RGC after 
distal gastrectomy for benign diseases. According 
to studies, denervation of the gastric mucosa and 
persistent damage caused by duodenogastric reflux are
the two leading causes of changes in the remnant 
gastric mucosa after surgery (16). 

Over the past two decades, gastrectomy for benign
disease has declined due to advancements in medica-
tion therapy for duodenal and stomach ulcers.
However, because carcinogenesis requires a long 
latency period after the first surgery, the RGC has not
decreased. RGC following distal gastrectomy for 
stomach cancer, however, is becoming more common
(17). The clinicopathological differences between 
gastric cancer and those after RGC after benign disease
have been shown in various studies. In these studies,
RGC was seen more at the anastomotic site in Billroth-
II (B-II) reconstruction than in Billroth-I(B-I) reconstruc-
tion. The likely cause of this difference is that after B-II
reconstruction, the anastomotic location experiences
ongoing bile reflux, which causes inflammation and
regeneration of mucosa. According to studies, the 
average time between the initial DG and the second
surgery for RGC is 6.8–18.8 years for stomach cancer
and 22–34.6 years for benign disease (8,18). The 
continuous stimulation caused by duodenogastric
reflux is assumed to cause the benign group's 
prolonged RGC growth period. It has been shown that
cellular proliferation is sequentially activated at the
anastomotic location. Because patients are continuously
monitored with endoscopic examination and already

have some precancerous abnormalities, such as intes-
tinal metaplasia and atrophic gastritis, the time
between RGC and DG for gastric cancer is shorter (11).

Management of primary gastric cancer in early
stages, endoscopic resection techniques are frequently
used, including endoscopic mucosal resection and
endoscopic submucosal dissection. For endoscopic
resection of gastric cancer, which solely entails 
excision of the primary tumor and does not need
lymph node dissection, no metastases of lymph nodes
are a requirement (19). A thorough analysis of the
pathologic findings from surgical specimens was used
to determine any recommendations for this treat-
ment. In order to create a risk stratification method
for lymph node metastases, Gotoda et al. examined
the histo-pathological data of 5265 patients after 
gastrectomy with lymphadenectomy for early-stage
gastric cancer. These findings led to the endoscopic
resection of patients with a low chance of metastases
to the lymph nodes. However, because of the rarity of
this form of tumor, it is still not clear if endoscopic
resection is practical and effective for remnant gastric
cancer (20).

Additionally, endoscopic resection could be difficult
because of the restricted area and fibrotic alterations
near the site of the anastomosis. Recent investigations
have demonstrated that endoscopic resection for RGC
is possible despite these challenges. Similar guidelines
for endoscopic excision of stomach cancer may also
apply to remnant gastric cancer, it has been claimed.
Endoscopic resection may be an option for treating
remnant gastric cancer with a low risk of lymphatic
metastases, especially in high-risk patients, given the
high degree of difficulty associated with completing a
total gastrectomy for the disease due to adhesions,
fibrosis, and altered anatomy (21).

Technically complex surgery is required to remove
remnant stomach cancer because of adhesions, fibrosis,
and changed anatomy from previous surgery. As a
result, for RGC, minimally invasive surgery (such as
robotic or laparoscopic surgery) is challenging, and
extensive surgical skills, experience, and a comprehensive
understanding of the anatomy are essential.
Nevertheless, skilled laparoscopic surgeons have
attempted this improbable surgery. They have reported
that it can be done safely and successfully with 
mortality and morbidity rates comparable to open 
technique (22).
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Figuri 2 - (a) Distal splenic artery area in remnant gastric cancer, white-light image; (b) fluorescent LNs along the distal splenic artery, 
fluorescent-light image 
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During minimally invasive gastric cancer surgery for
lymphatic identification, fluorescent lymphography (FL)
utilizing indocyanine green under near-infrared imaging
is considered the most effective tool for lymph node
identification (23). The splenic hilar area presents the
most difficulties when undergoing lymphadenectomy
during total gastrectomy beyond the stomach. A rela-
tively high therapeutic index and rates of splenic hilar
lymph node metastases of 14.1% and 19.2% in the RGC
following partial gastrectomy for malignant and benign
disease, respectively, confirm the recommendations for
splenic hilar area dissection (24). Because fluorescent
lymph nodes would be easily visible in the dissected
area and the chance of leaving lymph nodes there
would be minimized, FL allowed for the intraoperative
evaluation of the lymphadenectomy's quality (25). FL is
also recommended when fluorescence is present as a
helpful tool to perform good-quality lymphadenectomy
near the splenic hilum during complete gastrectomy for
primary gastric cancer (fig. 2). FL for RGC is a potential
method for completion gastrectomy because it allows
for complete splenic hilar area dissection (26-27).

Several papers have reported the outcomes of the
completion of total gastrectomy for stomach cancer
that was still present. Mortality rates following surgery
have ranged from 0% to 12.5%, while postoperative
morbidity rates have ranged from 20% to 40%.
Interestingly, most of this research was in Eastern 

countries, including Korea, Japan, and China. The study
from the Western countries found that mortality was
reasonably high. Still, the data was too old to reach any
conclusions about differences in mortality following
completion of total gastrectomy between the East and
the West. Overall, it appears that the morbidity and
mortality rates following the completion of total 
gastrectomy for remnant gastric cancer are generally
comparable to those reported for primary gastric 
cancer (28). A few papers have compared the outcomes
results of primary vs. remnant gastric cancer surgery. In
these publications, results are comparable following
both types of surgery (29). It is debatable if the 
prognosis of remnant stomach cancer in the upper part
of the stomach is worse than that of primary stomach
cancer. The results of earlier research were highly 
varied, according to an updated systematic review that
used analysis to examine this issue—compared to the
outcomes following upper-third primary stomach 
cancer, remnant gastric cancer had the same prognosis
in the early stages 1/2. Still, it was worse in the
advanced stages III/IV. The cause behind these results is
still unclear. Hence, they cannot be regarded as 
definitive. However, they stress the significance of early
gastric cancer remnant diagnosis (30).

DISCUSSIONDISCUSSION

Clinically, remnant gastric cancers include a variety
of malignancies that resemble primary gastric cancers,
tumors brought on by bile reflux-related chronic 
inflammation, and additional cancers with unknown
etiologies. Our present understanding of primary 
gastric cancer and the various causes of remnant gastric
cancer results in diverse clinical responses to traditional
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therapies. Additionally, post-distal gastrectomy cancer
in the remnant stomach has become increasingly 
common in recent years (31). For patients with early-
stage gastric cancer, function-preserving gastrectomy
(proximal gastrectomy) has recently gained popularity,
and survivors who underwent this kind of surgery are
increasingly common. If we consider that Korea and
Japan account for two-thirds of all cases of stomach
cancer, remnant gastric cancer in the lower part of the
stomach following proximal gastrectomy for gastric
cancer is predicted to become more common (32).
Surgery; as a result, the future of remnant stomach 
cancer could be changed. However, it is uncertain
whether this remnant gastric cancer resembles initial
gastric cancer. This is yet another ambiguous matter.
Despite the complexity indicated above, radical surgery
is the only therapy option for residual gastric cancer
that can truly cure the disease (33). However, radical
surgery for stomach cancer remnants is technically
challenging due to adhesions and fibrosis from the prior
operation and to changes in the anatomy, including
abnormalities in the lymphatics. Therefore, surgeons
have to enhance their surgical expertise and skills to
address the difficult condition known as remnant 
gastric cancer, which exists today and will in the future.
Furthermore, the significance of adhering to oncologic
principles for oncology surgery in all surgeries involving
remnant stomach cancer cannot be overstated (34-35).

CONCLUSION CONCLUSION 

Clinically, gastric remnant cancer is not a very
uncommon issue. RGC's clinicopathological features
raise similar problems as those with primary gastric
cancer. To better understand the RGC characteristics,
more samples and studies are required. The best 
surgical oncological approach is the completion 
of total gastrectomy with fluorescence-guided 
lymphadenectomy.
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