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�Introduction

Remnant gastric cancer is a type of complicated 
gastric cancer. Although no consensus definition 
has been established to date, the most popular 
definition of remnant gastric cancer is a cancer in 
the remaining stomach at least 5 years after gas-
trectomy, regardless of the reason for the primary 
surgery (i.e., whether it was for benign or malig-
nant disease). In the 1970s and 1980s, gastrec-
tomy was frequently performed for complicated 
peptic ulcer disease, and most instances of rem-
nant gastric cancer were located in the stomach 
remaining after surgery for this benign disorder. 
Nowadays, gastrectomy for benign disease has 
become less frequent because of the development 

of effective medical treatment for peptic ulcer 
disease, which has led to a decrease in the fre-
quency of remnant gastric cancer after surgery 
for benign disease. By contrast, nationwide mass 
screening for gastric cancer has increased the 
proportion of early gastric cancers detected in 
Korea and Japan, and treatment strategies for 
gastric cancer have improved, leading to longer 
survival of patients with gastric cancer. Unlike 
gastric cancers in Western countries, which gen-
erally occur in the upper third of the stomach, 
60–70% of gastric cancers in Korea and Japan 
occur in the distal stomach and are usually treated 
by distal gastrectomy. Consequently, the inci-
dence of remnant gastric cancer is expected to 
increase, especially in East Asia.

Despite the clinical importance of remnant 
gastric cancer, the molecular carcinogenesis and 
clinical features of this cancer have not been well 
characterized; consequently, optimal treatment 
strategies for remnant gastric cancer have not 
been established. Reasons for the lack of clinical 
knowledge about this disease may include its low 
incidence (follow-up after gastrectomy has dem-
onstrated remnant gastric cancer incidence rates 
of 1–3% [1–3]) and the use of variable definitions 
of remnant gastric cancer in the available studies 
(which is especially apparent as we are now in a 
transition period, with the incidence after surgery 
for benign disease decreasing and the incidence 
after surgery for cancer increasing).
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Because of the paucity of information regard-
ing treatment options for remnant gastric cancer 
per se, clinical practice has generally been based 
on knowledge about primary gastric cancer, espe-
cially in terms of staging of the disease [4], extent 
of surgical resection, and chemotherapy regi-
mens. The available knowledge about remnant 
gastric cancer, derived from retrospective studies 
at large-volume hospitals and multiple centers, 
suggests that the prognosis of this cancer is com-
parable to that of primary gastric cancer. 
However, this does not mean that the treatment of 
remnant gastric cancer does not need to be distin-
guished from that of primary gastric cancer 
because the lymphatic structure and molecular 
carcinogenesis of the two types of cancer could 
differ [5].

Detailed discussions of the molecular mecha-
nisms of, and perioperative chemotherapy and 
radiotherapy for, remnant gastric cancer are 
beyond the scope of the current section. In this 
chapter, we introduce the clinicopathologic char-
acteristics of remnant gastric cancer and the 
expected patterns of lymphatic metastases 
according to the type of previous reconstruction. 
In addition, we briefly introduce the possibility of 
endoscopic treatment and minimally invasive 
surgery (laparoscopic or robotic surgery) for 
remnant gastric cancer. Finally, the issues sur-
rounding, and the detailed procedures of, gastrec-
tomy and lymph node dissection for remnant 
gastrectomy will be addressed and related to 
treatment outcomes of remnant gastric cancer.

�Clinicopathologic Characteristics 
of Remnant Gastric Cancer

Remnant gastric cancer has an incidence of 1–3% 
and is much more common in males than females 
(the male/female ratio is 3–5:1). The time interval 
between primary gastrectomy and the diagnosis of 
remnant gastric cancer depends on the reason for 
the initial surgery: the interval is generally shorter 
after surgery for malignant disease (approximately 
10  years) than after gastrectomy for benign dis-
ease (approximately 30 years). In addition, rem-
nant gastric cancer is more frequent after 

gastrojejunostomy than after gastroduodenostomy. 
Chronic inflammation due to bile reflux is one of 
the putative mechanisms responsible for the devel-
opment of remnant gastric cancer, whereas the eti-
ology of other remnant gastric cancers may be 
similar to that of primary gastric cancer.

�Lymph Node Metastases 
in Remnant Gastric Cancer

Lymphatic flow around the remnant stomach is 
changed because of the altered anatomy caused 
by the previous surgery; lymphatic drainage of 
the remnant stomach after gastroduodenostomy 
is different from that after gastrojejunostomy. In 
addition, lymphatic drainage is also affected by 
the reason for the initial surgery because a more 
extended lymph node dissection would have been 
performed for malignant disease, whereas a more 
limited or no lymph node dissection would have 
been performed for benign disease. Therefore, 
the surgical approach should be distinguished 
according to the type of reconstruction and rea-
son for the initial surgery.

After gastroduodenostomy, cancer in the rem-
nant stomach can spread to the hepatoduodenal 
ligament, superior mesenteric vein, splenic ves-
sels, and short gastric vessels (Fig.  22.1). After 
gastrojejunostomy, the lymphatic flow is similar 
to that observed gastroduodenostomy, so the can-
cer can spread through the splenic and short gas-
tric vessels. However, lymphatic flow differs after 
gastrojejunostomy in that metastases can also 
spread to the mesentery of the jejunum through 
the anastomosis site (Fig. 22.2). Of course, when 
the right gastroepiploic, right gastric, and left gas-
tric vessels are retained after the previous surgery 
(mainly after surgery for benign disease), cancer 
in the remnant stomach can spread through the 
lymphatics around these remaining vessels as 
well. Thus, although there is no definition of D2 
for remnant stomach cancer, all D2 lymph nodes 
for primary gastric cancer should be removed. 
Furthermore, because lymphatics around the 
splenic vessels are the main lymphatic flow of the 
remnant stomach, lymph node dissection in this 
area should be performed meticulously. Routine 
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splenectomy for lymph node dissection around 
the splenic vessels is not recommended, which is 
similar to the situation for primary gastric cancer 
in the upper third of the stomach; however, com-

plete removal of lymph nodes is a prerequisite for 
spleen-preserving completion total gastrectomy 
for remnant gastric cancer.

�Minimally Invasive Treatment 
for Remnant Gastric Cancer

�Endoscopic Treatment

Endoscopic resection of gastric cancer, such as 
by endoscopic mucosal resection and endoscopic 
submucosal dissection, has become widely used 
to treat primary gastric cancer in the very early 
stages. The absence of lymph node metastases is 
a prerequisite for endoscopic resection of gastric 
cancer because the procedure only involves 
removal of the primary cancer, without any 
lymph node dissection. Selection of which 
patients can be candidates for this treatment was 
based on a large-scale review of pathologic 
results from surgical specimens. Gotoda et  al. 
reviewed the pathologic results of 5265 patients 
who underwent gastrectomy with lymph node 
dissection for early gastric cancer and developed 
a stratification system regarding the risk of lymph 
node metastasis [6]. Based on these results, 
patients with a very low risk of lymph node 
metastases have been treated with endoscopic 
resection. It is not yet clear whether endoscopic 
resection is feasible or efficacious for remnant 
gastric cancer, however, because of the limited 
number of cases of this type of tumor. In addi-
tion, endoscopic resection would be technically 
challenging because of the narrow space and 
fibrotic changes around the stapled anastomosis 
site. Despite these difficulties, recent studies have 
shown that endoscopic resection for remnant gas-
tric cancer is feasible [7–12], and it has been sug-
gested that the same indications for endoscopic 
resection of primary gastric cancer might be 
applied to remnant gastric cancer as well [13]. 
Considering the high degree of difficulty per-
forming completion total gastrectomy for rem-
nant gastric cancer because of fibrosis, adhesions, 
and changed anatomy, endoscopic resection 
could be a reasonable treatment option for 

Fig. 22.1  The lymphatic flows of remnant stomach after 
gastroduodenostomy. The cancer can spread to hepatodu-
odenal ligament, superior mesenteric vessels, splenic ves-
sels, and short gastric vessels

Fig. 22.2  The lymphatic flows of remnant stomach after 
gastrojejunostomy. The cancer can spread not only 
through vessels around stomach but also through the mes-
entery of the jejunum
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remnant gastric cancer with a very low risk of 
lymph node metastases, especially in patients 
with severe comorbidities.

�Laparoscopic and Robotic Surgery

Surgery for remnant gastric cancer is technically 
challenging because of fibrosis, adhesions, and 
altered anatomy caused by previous surgery. 
Thus, minimally invasive surgery (such as lapa-
roscopic or robotic surgery) for remnant gastric 
cancer is difficult to perform, and substantial sur-
gical skills and experience, as well as a compre-
hensive understanding of the anatomy, are 
required to perform this procedure. Some sur-
geons with advanced laparoscopic skills have 
attempted this seemingly impossible surgery and 
reported it to be feasible and possible to perform 
safely, with morbidity and mortality rates compa-
rable to those of open surgery [14–18]. When sur-
geons try to perform completion total gastrectomy 
by laparoscopic or robotic methods, there should 
be no hesitation to convert to open surgery if a 
problem arises. Detailed results and surgical 
techniques for minimally invasive surgery of 
remnant gastric cancer are addressed in another 
chapter.

�Open Surgery for Remnant  
Gastric Cancer

Difficulties with performing completion total 
gastrectomy for remnant gastric cancer arise 
from two distinct characteristics of remnant gas-
tric cancer: (1) the presence of adhesions and 
fibrosis caused by the previous surgery and (2) 
changes in the lymphatic drainage. It is generally 
agreed that there will be more adhesions and 
fibrosis when the previous surgery was for cancer 
rather than for benign disease. There will be 
adhesions around the remnant stomach extending 
to the wound, other peritoneal surfaces, small 
bowel, colon, and liver, but the most critical 
region for completion total gastrectomy will be 
the supra-pancreatic area. Especially when the 

reason for previous surgery was cancer, lymph 
nodes around the celiac axis would have been 
dissected, which in turn produces more adhesions 
and fibrosis in the supra-pancreatic area. 
Consequently, surgeons should be very careful to 
avoid injuring major vessels, such as the common 
hepatic artery, portal vein, splenic artery and 
vein, and even the aorta and inferior vena cava. 
Dissecting the lymph nodes from the patient’s 
left to right side rather than right to left side may 
help identify the appropriate anatomical plane 
because the anatomy of the left side (around the 
splenic hilum) may not be affected by the previ-
ous surgery. The right gastroepiploic and right 
gastric vessels would usually have been ligated 
during the prior surgery, but the left gastroepi-
ploic and left gastric vessels would rarely have 
been ligated when the reason for previous gas-
trectomy was benign disease. Although the right 
gastroepiploic and right gastric vessels would 
have already been ligated by the previous sur-
gery, careful lymph node dissection around #5 
and #6 would be required if the previous surgery 
was for benign disease. Lymph nodes around the 
superior mesenteric vein (#14v) are not included 
in the current D2 lymph node dissection for pri-
mary gastric cancer, but if this node remains and 
the tumor in the remnant stomach is located near 
the gastroduodenostomy site, dissecting #14v 
would be helpful for accurate staging and prog-
nosis determination.

After careful dissection between the abdomi-
nal wall and intestines, the anatomy around rem-
nant stomach should be identified through 
adhesiolysis. When the greater omentum remains, 
total omentectomy is performed in the same 
manner as during primary gastric cancer surgery. 
Usually adhesions exist between the liver and the 
ventral side of the stomach, and gentle dissection 
of the plane between the liver surface and gastric 
wall is required. When the tumor is located on the 
anterior side of the stomach, the surgeon should 
be careful not to injure the gastric wall during the 
dissection.

When the previous surgery involved a gastro-
duodenostomy, the duodenum is transected by 
stapling, after fully identifying the borders of the 
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duodenum, stomach, and pancreas. Sometimes 
the gastroduodenostomy was performed by sta-
pling during the previous surgery and is close to 
the head of the pancreas; if so, resecting the duo-
denum by stapling will be difficult. In this situa-
tion, the duodenum can be transected by a scalpel 
and the opening repaired by hand suturing 
(recently, delta anastomosis for laparoscopic gas-
troduodenostomy has become popular [19], and 
it would be difficult to secure enough space for 
duodenectomy with stapling after this type of 
anastomosis because the previous staple line may 
extend into the deep part of the duodenum).

Previous gastrojejunostomy would have 
been performed via an antecolic or retrocolic 
route. When the previous anastomosis was 
anterior to the transverse colon, if the cancer 
does not invade the transverse colon, adhesions 
between the stomach, jejunum, and transverse 
colon should be carefully dissected, and both 
the afferent and efferent jejunum should be 
divided and transected. Because remnant gas-
tric cancer can spread through the mesentery of 
the jejunum (Fig. 22.2), the lymph nodes around 
this mesentery should be removed as appropri-
ate. When the previous gastrojejunostomy was 
performed by the retrocolic route, the mesoco-
lon should be carefully divided without damag-
ing the vessels supplying the transverse colon. 
If the cancer invades the transverse colon or 
vessels of the transverse colon, segmental 
resection of the transverse colon should be 
considered.

After resection of the duodenum following gas-
troduodenostomy or resection of both the afferent 
and efferent jejunum (and sometimes the trans-
verse colon as well) following gastrojejunostomy, 
the remnant stomach is lifted upward and retracted 
by a second assistant. There will be fibrotic adhe-
sions in the supra-pancreatic area if the reason for 
previous surgery was cancer. Adhesions in the 
supra-pancreatic area are divided, and any lymph 
nodes at #12a, #8a, #7, #11p, or #9 remaining 
from the previous surgery are dissected in the 
same manner as for primary gastric cancer.

Splenic hilar lymph node dissection is one of 
the most important parts of surgery for remnant 

gastric cancer, but relatively fewer adhesions are 
located here because this area will not have been 
affected by the previous gastrectomy, regardless 
of the reason for the surgery. When the left gas-
troepiploic vessels were not previously dissected, 
dissecting #4Sb and ligating the short gastric ves-
sels (#4Sa) can expose the hilum of the spleen. If 
it is technically difficult to dissect the lymph 
nodes at the splenic hilum, splenectomy must be 
considered. However, routine splenectomy for 
completion total gastrectomy is not recom-
mended, which is similar to the situation with 
total gastrectomy for primary gastric cancer. 
Note that spleen-preserving completion total gas-
trectomy is not the same as lymph nodes-around-
the-splenic-hilum-preserving gastrectomy.

Figures 22.3 and 22.4 depict the extent of 
resection of the remnant stomach for remnant 
gastric cancer according to the type of previous 
anastomosis. The attached video clip summarizes 
the procedure of open completion total gastrec-
tomy for remnant gastric cancer. This 71-year-
old female patient underwent gastrectomy with 
gastrojejunostomy (loop, antecolic) for peptic 
ulcer disease 35  years previously. The order of 
dissection can be changed according to the sur-
geon’s preferences.

Fig. 22.3  The extent of resection of remnant stomach 
after gastroduodenostomy for remnant gastric cancer
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�Treatment Outcomes of Remnant 
Gastric Cancer

Short-term outcomes of completion total gas-
trectomy for remnant gastric cancer have been 
reported by several studies. Postoperative mor-
bidity rates have varied from 20% to 40%, and 
postoperative mortality rates have ranged from 
0% to 12.5% [20–24]. Of note, most of these 
studies were conducted in East Asia, including 
Korea, Japan, and China. The mortality was rela-
tively high in a study from the West [24]; how-
ever, this report was too old (published in 1986) 
to allow one to conclude that there is difference 
in mortality after completion total gastrectomy 
between the East and West. Overall, the morbid-
ity and mortality rates after completion total gas-
trectomy for remnant gastric cancer seem to be 
generally similar to those reported after gastrec-
tomy for primary gastric cancer. Few studies 
have directly compared short-term outcomes 
after remnant gastric cancer surgery to those 
after primary gastric cancer surgery; in these 
reports, outcomes were similar after both types 
of surgery [21, 25].

Whether the prognosis of remnant gastric 
cancer is poorer than that of primary gastric can-
cer in the upper third of the stomach is contro-
versial [3, 26–34]. A recent systematic review 
that conducted pooled analyses examining this 
issue found that the outcomes among previous 

studies were significantly heterogeneous [5]. In 
subgroup analyses, the prognosis of remnant 
gastric cancer was similar in the early stages 
(stage I/II according to the current TNM staging 
system for primary gastric cancer) but poorer in 
the advanced stages (stage III/IV), compared to 
the prognosis after primary gastric cancer in the 
upper third of the stomach. These findings can-
not be considered conclusive, and the reason for 
these results is not yet clear. However, they 
emphasize the importance of early detection of 
remnant gastric cancer.

�Discussion

Remnant gastric cancers that we encounter clini-
cally are mixtures of cancers that are similar to 
primary gastric cancers, tumors caused by 
chronic inflammation secondary to bile reflux, 
and other cancers caused by mechanisms that are 
not yet well understood. These varying etiologies 
of remnant gastric cancer lead to heterogeneous 
clinical responses to standard treatments, which 
are generally based on our current knowledge 
regarding primary gastric cancer. In addition, 
remnant gastric cancer in recent years primarily 
involves cancer in the remnant stomach after dis-
tal gastrectomy. Recently, function-preserving 
gastrectomy (e.g., proximal gastrectomy) has 
become popular to improve the quality of life of 
patients with early-stage gastric cancer, and sur-
vivors who have undergone this type of surgery 
are becoming more common. If we consider that 
two-thirds of gastric cancers in Korea and Japan 
occur in the lower third of the stomach, remnant 
gastric cancer after proximal gastrectomy for 
gastric cancer will likely increase in frequency, as 
the lower third of the stomach remains after this 
surgery; consequently, the landscape of remnant 
gastric cancer will change again. However, 
whether this type of remnant gastric cancer would 
or would not be similar to primary gastric cancer 
is another unclear issue.

Even amidst the aforementioned complexity, 
it is clear that radical surgery for remnant gastric 
cancer is the only treatment strategy available to 
provide a true cure. Nevertheless, radical surgery 

Fig. 22.4  The extent of resection of remnant stomach 
after gastrojejunostomy for remnant gastric cancer
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for remnant gastric cancer is technically difficult 
and challenging because of adhesions and fibro-
sis due to the previous surgery and because of 
alterations in the anatomy, including changes in 
the lymphatic drainage. Therefore, surgeons 
should refine their surgical skills and experience 
to conquer the present and upcoming complex 
disease, remnant gastric cancer. In addition, it 
cannot be overemphasized that following onco-
logic principles for cancer surgery is important 
for all operations involving remnant gastric 
cancer.
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