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A B S T R A C T   

Introduction and importance: The presence of severe comorbidities is associated with poor surgical outcomes in 
patients who undergo curative resection for gastric cancer. Herein, we present a report of laparoscopic local 
resection (LLR) for the local recurrence of gastric cancer in a patient with severe comorbidities. 
Case presentation: A 73-year-old man underwent endoscopic submucosal dissection (ESD) for an early gastric 
cancer located at the greater curvature of the gastric antrum. One year after the ESD, follow-up gastroscopy 
revealed a local recurrence. 
Clinical discussion: LLR was performed owing to severe comorbidities such as chronic heart failure, severe chronic 
obstructive pulmonary disease, and diabetes mellitus. We confirmed the location of the tumor with an endo-
scope, and full-thickness stitches were placed outside the tumor to prevent displacement between the submucosal 
and serosal muscular layers. Full-thickness resection of the stomach wall was performed along the stitch points 
using an ultrasonic shear. The edge of the resection line was closed using a laparoscopic stapling system. The 
patient had an uneventful postoperative course and was discharged 8 days after the operation. The patient had 
no disease recurrence and late complications such as digestive symptom and weight loss at the 9-month follow- 
up after the operation. 
Conclusion: LLR might be a suitable treatment option for high-risk patients with gastric cancer. During full- 
thickness resection of the stomach wall, our method enables the maintenance of a negative margin without 
the need for ESD.   

1. Background 

Evidence-based treatment for patients with gastric cancer is decided 
based on treatment guidelines that contribute to improvements in the 
patients' overall survival; however, treatment strategies based on man-
agement guidelines are not always suitable for every patient. Particu-
larly, elderly people and patients with severe comorbidities have a high- 
risk of mortality and complication; consequently, a less invasive surgery, 
and not a typical gastrectomy, may be beneficial for them. Some studies 
have reported partial gastrectomy using laparoscopic and endoscopic 
cooperative surgery (LECS) as a palliative treatment for gastric cancer 
[1–3]. Here, we report our experience and tips for laparoscopic local 

resection (LLR), without the need for endoscopic submucosal dissection 
(ESD), for treating gastric cancer in a patient with severe comorbidities. 
The work was reported in line with the SCARE criteria. [4] 

2. Presentation of case 

A 73-year-old man presented at the hospital with progressing ane-
mia. He had severe chronic obstructive pulmonary disease that was 
treated with long-acting muscarinic antagonist, long-acting beta 
agonist, and inhaled corticosteroids. He also had chronic heart failure as 
well as diabetes treated with sodium-glucose cotransporter 2 inhibitor. 
There was no relevant family history, including any genetic information, 
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or psychosocial history. Gastroscopy revealed a 4.0 × 1.5 cm tumor 
without ulcer (type 0-III) at the greater curvature of the gastric antrum 
(Fig. 1a, b). Histological results of the biopsy specimen indicated 
papillary adenocarcinoma. Initially, we performed ESD for the early 
gastric cancer. Histopathologically, the ESD specimen revealed massive 
submucosal layer invasion of papillary adenocarcinoma (pT1b [9000 
μm]), and the horizontal margin was unevaluable. For this patient, 
curative distal gastrectomy was required; careful follow-up with 
esophagogastroduodenoscopy was selected due to his severe comor-
bidities. One year after the ESD, follow-up gastroscopy revealed a 1 cm 
elevated lesion with ulceration on the post-ESD scar, and microscopic 
examination of the biopsy specimen revealed a well-differentiated 
adenocarcinoma. Distal gastrectomy with lymphadenectomy is the 
standard treatment for local recurrence; however, he had multiple 
comorbidities. The risk of local recurrence and distant metastasis was 
adequately explained to the patient and he opted to receive LLR. To 
determine the resection line, endoscopic negative biopsy was performed 
followed by clip placement around the tumor (Fig. 1c). 

LLR of the stomach was performed as follows. After positioning the 
patient in the reverse Trendelenburg position, a 10 mm-camera trocar 
was inserted at the umbilicus, followed by the production of pneumo-
peritoneum. On initial intraperitoneal observation, there was no ascites, 
peritoneal dissemination, or liver metastasis. The location of the tumor 
was confirmed using an endoscope, while excluding the stomach wall 
using forceps. First, full-thickness stitches were placed outside the 
endoscopy clips to mark the edge of the dissection line and prevent 
displacement between the submucosal and serosal muscular layers 
(Fig. 2a). Subsequently, No. 4d lymph nodes near the tumor area were 
resected using an ultrasonic shear (Harmonic Ace, Ethicon, OH, USA) 
(Fig. 2b). Moreover, full-thickness resection of the stomach wall was 

performed along the stitch points using an ultrasonic shear (Fig. 2c, d). 
The resected specimen was placed in a bag and removed through the 
umbilical port incision. The edge of the resection line was closed using 
temporal hand-sewn sutures followed by a laparoscopic stapling system 
(Fig. 2e, f). The operator was a senior resident with 3 years of special 
surgical training. The operative time and intraoperative blood loss were 
210 min and 30 ml, respectively. The patient had no postoperative 
complications and the postoperative course was good. Oral intake was 
initiated the day after the operation; the patient was discharged 8 days 
after the operation. 

Histopathological examination revealed a 9 × 8 mm well- 
differentiated adenocarcinoma, negative lateral and vertical margins, 
intramucosal cancer with no vascular or lymphatic invasion (pT1a, v0, 
ly0), and no lymph node metastasis (0/3). The patient has no disease 
recurrence or late complications such as digestive symptoms and weight 
loss at the 9-month follow-up after the operation. 

3. Discussion 

According to the Japanese Gastric Cancer Treatment Guidelines, 
gastrectomy with lymphadenectomy is the treatment of choice for pa-
tients with massive submucosal gastric carcinoma after endoscopic 
mucosal resection/ESD [5]. The frequency of lymph node metastasis is 
11–20 % in submucosal cancer [3,6]. However, this also means that 
lymph node dissection is unnecessary in most operations. Yoshida et al. 
reported that the 30-day and in-hospital mortality rates of Stage I gastric 
cancer in patients who underwent laparoscopic distal gastrectomy 
(LDG) were 0.22 % and 0.38 %, respectively [7]. Regarding the post-
operative complications of LDG, the frequency of anastomotic leakage, 
pancreatic fistula, and pneumonia was 1.9 %, 1.0 % and 1.7 %, 

b c

a

Fig. 1. Endoscopic findings. a A lesion was detected at the greater curvature of the gastric antrum. b Indigo carmine contrast. c Negative biopsy and clipping 
were performed. 
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respectively [7]. The presence of severe comorbidities is associated with 
poor short- and long-term outcomes in patients who undergo curative 
resection for gastric cancer [8,9]. Local resection or careful follow-up 
may be relevant options after fully explaining the risk of local and 
distant recurrence to patients. 

In our case, local recurrence occurred 1 year after ESD. Considering 
the ulcerative findings within the lesion, we judged that salvage ESD 
could not achieve curative resection. Although distal gastrectomy with 
lymph node dissection was the most adequate treatment, we performed 
LLR for local recurrence due to the patient's comorbidities. Recently, 
there have been an increasing number of case reports of local resection 
for gastric cancer in high-risk perioperative patients due to old age or 
comorbidities [1,2,10]. The extent of gastric resection and lymph node 
dissection is limited, resulting in less morbidity and early recovery 
compared with distal gastrectomy. Moreover, local gastrectomy pre-
serves the volume and function of the gastric remnant [11]. Okubo et al. 
reported that LLR with sentinel lymph node navigation surgery resulted 
in better postoperative nutritive condition and quality of life than LDG 
for early gastric cancers [12]. This is because LLR preserves and main-
tains the nervous system involved in gastric function. 

LLR, which enables dissection along the tumor, is generally used to 
resect submucosal tumors (SMTs) such as gastrointestinal stromal tu-
mors. The edge of an SMT can be easily detected unless the tumor 
capsule is injured. Moreover, it is necessary to maintain a certain margin 
for the curative excision of cancer. In LLR for gastric cancer, our tips for 
maintaining a negative margin are described as follows. The first is to 
evaluate the tumor extent and attach marking clips in advance through 
endoscopy. In case of advanced cancer, examination using ultrasound 
endoscopy should be considered. Second, full thickness resection 
without misalignment between the submucosal and serosal muscular 
layers is necessary. The mucosa and submucosa, being flexible and 
mobile tissues, hinder an accurate dissection line, which may be mis-
identified during tissue traction. To prevent an inappropriate resection 
margin, full-thickness stitches placed outside the endoscopy clips are 
useful for maintaining planned resection lines. Since, the mucosal layer 
tends to be stretched during suturing from the serosa of the stomach, it is 
important to confirm full thickness suture using an endoscope. The third 
tip is the traction of the stitched suture during full thickness resection. 
This technique allows for counter-traction without touching the spec-
imen directly. We believe that an ultrasonic incision coagulating device 

b
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Fig. 2. Intraoperative findings. a Full-thickness stitches placed on the outside of endoscopic clips. b Resection of the omentum near the tumor area using an ul-
trasonic shear. c, d Full-thickness resection of the stomach wall along the stitch points. e Temporal closure of the edge of the resection line by hand-sewn sutures. f 
Closure of the edge of the resection line using a laparoscopic stapling system. 
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is better than an electric scalpel or vessel sealer system for this purpose. 
Total LLR is simple for surgeons without the need for ESD. 

There are some points to discuss. First, this method temporarily ex-
poses the tumor; therefore, it is necessary to prevent contact between the 
primary tumor and tissues in the peritoneal cavity. For large tumors, it 
might be better to consider methods that avoid tumor exposure such as 
inverted-LECS and unexposed endoscopic wall-invasion surgery. Sec-
ond, it is unclear whether the dissected greater omentum near the tumor 
included sentinel lymph nodes. Evidence regarding the sentinel lymph 
node concept for gastric cancer is not sufficient; however, several fa-
cilities frequently inject indocyanine green into the submucosa to detect 
sentinel lymph node exactly and its usefulness has been reported 
[13,14]. This procedure has the potential to result in accurate sentinel 
lymph node sampling and predict the prognosis of the gastric cancer 
patients. Third, the safety of laparoscopic surgery for patients with 
cardiac or pulmonary diseases is unclear. However, a systematic review 
reported that perioperative cardiac morbidity was less in elderly pa-
tients with laparoscopic surgery than in elderly individuals that under-
went open surgery [15]. Chang et al. reported that the frequency of 
postoperative pulmonary morbidity did not significantly differ between 
laparoscopic surgery and open gastrectomy in gastric cancer patients 
with chronic obstructive pulmonary disease [16]. It would be appro-
priate to consult with the specialty department for each disease based on 
the preoperative examination results and determine the approach. 

4. Conclusion 

We demonstrated our procedure and tips for LLR without the need 
for ESD for treating the local recurrence of gastric cancer. This proced-
ure might be an option for a radical but less invasive surgery for high- 
risk patients. 
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