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Abstract
We here present a case report of a patient with Stage IV gastric cancer with peritoneal metastasis (P1, CY1) who underwent 
conversion surgery after a successful response to chemotherapy (S-1 + oxaliplatin + nivolumab). The patient was a woman 
in her 60 s. Her chief complaint was epigastric pain. Upper gastrointestinal endoscopy showed Type 4 advanced carcinoma 
on the lesser curvature of the gastric body. Biopsy showed Group 5 (poorly differentiated adenocarcinoma) and HER2 was 
negative. Staging laparoscopy revealed seeding in the round ligament of the liver (P1) and adenocarcinoma cells in ascites 
(CY1). Ten courses of chemotherapy (S-1 + oxaliplatin + nivolumab) were administered, after which contrast-enhanced 
computed tomography showed that the primary tumor had shrunk and seeding was no longer detectable. Upper gastroin-
testinal endoscopy revealed scar-like changes. A second staging laparoscopy revealed that ascites cytology was negative 
and a biopsy of the round ligament of the liver showed no malignant cells (P0, CY0). Conversion surgery comprising lapa-
roscopic total gastrectomy with D2 lymph node dissection and resection of the round ligament of the liver was performed. 
The postoperative course was uneventful. Histopathological examination of the resected specimen revealed no tumor cells 
in the gastric mesentery or the round ligament of the liver. The pathological diagnosis was gastric cancer [M, U, L, Less, 
Ant, Post, type4, T3(SS), N0, M0 (H0, P0, CY0), ypStage IIA]. Adjuvant chemotherapy (S-1) was commenced. The patient 
is still alive 7 months later with no evidence of recurrence.
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Abbreviations
CS	� Conversion surgery
GC	� Gastric cancer
ICI	� Immune checkpoint inhibitor
irAEs	� Immune-related adverse events
RCT​	� Randomized controlled trial
PD-1	� Programmed death 1
PD-L1	� Programmed death-ligand 1
SOX	� Oxaliplatin + S-1

Introduction

Gastric cancer (GC) is the fifth most common type of cancer, 
being responsible for over one million new cases in 2020 and 
an estimated 769,000 deaths worldwide [1]. The majority 
of patients with GC present with unresectable or metastatic 
tumors and have a poor prognosis [2].

Until recently, platinum-based chemotherapy [oxalipl-
atin + S-1 (SOX)/S-1 + cisplatin] was the most frequently 
administered first-line therapy for HER2-negative unre-
sectable advanced GC in Japan; however, the overall sur-
vival was poor [3–5]. The ATT​RAC​TION-2 trial showed 
that immune checkpoint inhibitors (ICIs) are useful as 
third-line therapy for advanced GC [6]. Two randomized 
controlled trials (RCTs) (ATT​RAC​TION-4, CheckMate 
649) have recently reported the usefulness of ICIs as first-
line agents [7, 8]. In these trials, nivolumab in combina-
tion with chemotherapy (capecitabine + oxaliplatin, folinic 
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acid + fluorouracil + oxaliplatin, or SOX) was more effective 
than chemotherapy alone. Combination treatment is now a 
recommended first-line regimen in Japanese gastric cancer 
treatment guidelines [4].

Conversion surgery (CS) denotes the conversion of a 
chemotherapeutic treatment strategy to radical surgery 
[9–12]. Improvements in chemotherapy have given some 
patients with Stage IV GC the opportunity to undergo CS. 
Some studies have reported that patients with Stage IV GC 
who have undergone CS have better survival rates than those 
who continue on chemotherapy alone [13–15], suggesting 
that CS is a promising option that may be capable of curing 
Stage IV GC, although it is still contentious.

We here report a patient with Stage IV GC with peri-
toneal dissemination who responded well to S-1 + oxalipl-
atin + nivolumab and underwent CS.

Case presentation

A woman in her 60 s presented with epigastric pain. Upper 
gastrointestinal endoscopy revealed a type 4 advanced 
GC extending to the lesser curvature of the gastric body 
(Fig. 1A). Biopsy showed Group 5 (poorly differentiated 
adenocarcinoma) and HER2 was negative. The patient was 
referred to our department for surgery. Laboratory data were 
as follows: leukocyte count, 4 × 103/μL; hemoglobin, 12.8 g/

dL; C-reactive protein, < 0.05 mg/dL; carcinoembryonic 
antigen, 7.8 ng/mL; carbohydrate antigen 19-9, 137 U/mL; 
carbohydrate antigen 125, 63 U/mL; and cancer-related anti-
gen 72-4, 31 U/mL. Contrast-enhanced computed tomog-
raphy showed diffuse gastric wall thickening with a con-
trast effect on the lesser curvature of the gastric body and a 
17 × 10 mm lymph node near the lesser curvature (Fig. 1B).

Staging laparoscopy revealed that the tumor was mainly 
located in the gastric body and exposed on the serosa 
(Fig. 1C). It had disseminated to the round ligament of 
the liver (P1a) (Fig. 1D). Intraoperative washing cytology 
showed adenocarcinoma cells in the ascitic fluid (CY1). The 
patient was diagnosed with GC [M, U, L, Less, Ant, Post, 
Type 4, T4a, N3a, M1 (H0, P1a, CY1), cStageIV], in accord-
ance with the 15th edition of the Japanese Classification of 
Gastric Carcinoma.

We administered 10 courses of chemotherapy 
(S-1 + oxaliplatin + nivolumab). The patient didn’t have any 
immune-related adverse events (irAEs). Tumor markers 
decreased as follows: CEA, 2.8 ng/mL; CA 19–9, 30 U/mL; 
CA125, 9 U/mL; and CA 72-4, 1.8 U/mL. Upper gastroin-
testinal endoscopy revealed scar-like changes and a 15 mm 
residual tumor on the lesser curvature of the gastric body 
(Fig. 2A). Computed tomography showed that the primary 
tumor had shrunk (Fig. 2B). Fluorodeoxyglucose-position 
emission tomography showed no abnormal accumulation in 
the primary tumor, lymph nodes, or round ligament of liver. 

Fig. 1   Prechemotherapy studies. 
A Upper gastrointestinal endos-
copy image showing a Type 
4 advanced gastric carcinoma 
extending to the lesser curvature 
of the gastric body. B Contrast-
enhanced computed tomography 
image showing diffuse gastric 
wall thickening with contrast 
effect on the lesser curvature 
of the gastric body. C Staging 
laparoscopy photograph show-
ing that the tumor is exposed to 
the serosa. D Photograph show-
ing dissemination to the round 
ligament of the liver
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A second staging laparoscopy revealed a whitish area on 
the lesser curvature of the gastric body (Fig. 2C), scar-like 
changes on the round ligament of the liver, and no evidence 
of dissemination in the peritoneal cavity (Fig. 2D). Intraop-
erative washing cytology was negative (CY0), as were two 
biopsies of the round ligament of the liver. Considering the 
above findings, the diagnosis after chemotherapy was GC 
(M, U, L, Less, Ant, Post, Type4, T4a, N1, M0 [H0, P0, 
CY0], ycStageIII), and CS was scheduled. 

The patient underwent laparoscopic total gastrectomy 
with D2 lymph node dissection and resection of the round 
ligament of the liver. The operation time was 354 min and 
the blood loss 10 mL. The postoperative course was unevent-
ful. Gross examination of the resected specimen showed that 
the primary tumor was mainly located on the lesser curva-
ture of the gastric body (Fig. 3A). Pathological examina-
tion showed that the center of the tumor was composed of 
poorly differentiated adenocarcinoma (por1) (Fig. 3B) sur-
rounded by signet ring cell carcinoma (sig) (Fig. 3C). The 
primary tumor was infiltrated by a small to moderate num-
ber of lymphocytes; however, there was little phagocytosis 
by neutrophils or macrophages. Small amounts of fibrosis 
were also evident (Fig. 3B, C). The depth of invasion was 
T3(SS) (Fig. 3D). The round ligament of the liver showed no 
seeding nodules (Fig. 4A). Pathological examination showed 
that the tumor was composed mainly of adipose tissues with 

some lymphocytes, but no malignant cells (Fig. 4B). Thus, 
the pathological diagnosis was GC [M, U, L, Less, Ant, 
Post, type4, T3(SS), N0, M0 (H0, P0, CY0), ypStageIIA]. 
The efficacy of chemotherapy was grade 1a. Our patient is 
currently undergoing postoperative adjuvant chemother-
apy (S-1) and has survived 7 months with no evidence of 
recurrence. 

Discussion

In recent years, cancer treatment, including for GC, has 
changed dramatically with the development of ICIs target-
ing immune checkpoints such as programmed death 1 (PD-
1) and programmed death-ligand 1 (PD-L1). Nivolumab 
monotherapy is reportedly more effective than placebo or 
standard chemotherapy for GC, non-small cell lung cancer, 
renal cell carcinoma, and squamous cell carcinoma of the 
head and neck [6, 16–19].

The CheckMate 649 trial, a phase 3 RCT, evaluated first-
line PD-1 inhibitor-based therapies (nivolumab + chemother-
apy) for untreated, HER2-negative, unresectable advanced 
gastric cancer. In this study, nivolumab + chemotherapy 
achieved significantly better overall and progression-free 
survival than chemotherapy in patients with PD-L1 com-
bined positive score ≥ 5. In addition, subgroup analysis 

Fig. 2   Post-chemotherapy stud-
ies. A Upper gastrointestinal 
endoscopy image revealing 
scar-like changes and a 15-mm 
residual tumor on the lesser 
curvature of the gastric body. 
B Computed tomography 
image showing that the primary 
tumor has shrunk. C Staging 
laparoscopy photograph show-
ing a residual whitish area on 
the lesser curvature side of the 
stomach that is confined to the 
gastric mesentery. D Intraop-
erative photograph showing 
scar-like change in the round 
ligament of the liver and no 
evidence of dissemination in the 
peritoneal cavity
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suggested a benefit in patients with PD-L1 combined posi-
tive score ≥ 1 [7]. Another phase 2–3 RCT (ATT​RAC​TION-
4) found that nivolumab combined with oxaliplatin-based 
chemotherapy significantly improved progression-free sur-
vival in Asian patients with stage IV GC [8]. These findings 
have resulted in nivolumab in combination with chemo-
therapy becoming the first line regimen for stage IV GC 
[4]. In the current case, the patient received 10 courses of 
chemotherapy (S-1 + oxaliplatin + nivolumab). Fortunately, 
the patient didn’t have any irAEs. Since irAEs can occur 
even after completion of ICIs administration, it is necessary 
to monitor irAEs over the long term during follow-up.

Improvements in chemotherapy have enabled them to 
undergo CS. In patients with Stage IV GC, CS has been 
reported to achieve a better overall survival than is achieved 
in patients who do not undergo resection. In particular, the 
R0 group had a better prognosis than the R1/2 resection 

group [15, 20]. In addition, CS reportedly achieves a better 
prognosis in patients who have progressed to P0CY0 with 
chemotherapy than in patients who undergo chemotherapy 
alone [21]. The CONVO-GC-1 and AIO-FLOT5 trials are 
currently evaluating the efficacy of CS in Stage IV GC [22]. 
A new classification of Stage IV GC has been proposed to 
clarify the indications for CS [23]. In this classification, 
Categories 3 and 4 are defined as advanced GC with macro-
scopic peritoneal dissemination. Chemotherapy ± molecu-
lar targeted therapy, including ICI ± intraperitoneal chemo-
therapy, is recommended for patients with Category 3 and 
4 disease. CS may be indicated in patients with partial or 
complete responses in whom it is considered that achieving 
CY0 is possible.

In our institution, the current indications for CS are as 
follows: (1) normalization of tumor markers; (2) achieve-
ment of a partial response by chemotherapy ± ICI; and (3) 

Fig. 3   Surgical specimen (stom-
ach). A Photograph showing the 
tumor is mainly located on the 
lesser curvature of the gastric 
body. B Photomicrograph with 
H&E staining showing the 
center of the tumor is composed 
of poorly differentiated adeno-
carcinoma (por1). C Photomi-
crograph with H&E showing 
signet ring cell carcinoma (sig) 
surrounds the center of the 
tumor. D Photomicrograph with 
H&E showing the deepest part 
of the lesion extends close to 
the serosa

Fig. 4   Surgical specimen (round 
ligament of the liver). A Photo-
graph showing no visible seed-
ing on the round ligament of the 
liver. B Photomicrograph with 
H&E showing abundant adipose 
tissues and some lymphocytes, 
but no tumor cells
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absence of factors indicating that the tumor is not resectable. 
The current patient was initially classified as having Cat-
egory 4 disease. This is considered the most advanced of the 
Stage IV categories and was allocated because of metastasis 
to the round ligament of the liver and positive peritoneal 
washing cytology. After chemotherapy, her tumor markers 
were within the normal range, two biopsies of the round 
ligament of the liver were negative, and the primary tumor 
had shrunk. There being no indicators of unresectability, we 
decided to perform CS. Regarding the surgical approach, we 
performed laparoscopic total gastrectomy with D2 lymph 
node dissection because we have standardized the surgical 
procedure for minimally invasive surgery, including robotic 
and laparoscopic surgery, for advanced GC [24]. However, 
the safety and feasibility of using a minimally invasive 
approach for CS have not yet been established. The indica-
tions for CS, approach (open, laparoscopic, robotic), and 
extent of lymph node dissection are still controversial. In 
this case, we did not perform splenectomy and omentectomy. 
Omentectomy is often performed for advanced GC. How-
ever, the survival superiority of omentectomy has not been 
established even in now [25]. As for splenectomy, the tumor 
did not invade to the greater curvature and No.10 lymph 
nodes were not swelled in both prechemotherapeutic and 
post-chemotherapeutic state. In total gastrectomy for proxi-
mal gastric cancer that does not invade the greater curvature, 
splenectomy should be avoided as it increases operative mor-
bidity without improving survival [26]. Furthermore, the 
benefits of omentectomy and splenectomy in conversion 
surgery were unclear. Therefore, we did not perform omen-
tectomy and splenectomy.

Regarding adjuvant chemotherapy, S-1, capecit-
abine + oxaliplatin, and S-1 + docetaxel regimens are 
standard treatment regimens for Stage II or III GC 
[27–30]. However, no definitive evidence is available for 
postoperative chemotherapy after CS. Some studies have 
reported the benefit of postoperative chemotherapy for 
patients with Stage IV GC who have undergone resection 
[31, 32]. In our patient's case, although her ypStage was 
IIA, her disease had progressed prior to chemotherapy. 
We, therefore, decided to administer postoperative adju-
vant chemotherapy with a single agent (S-1) for 1 year.

In conclusion, we here report successfully perform-
ing conversion gastrectomy using a minimally invasive 
approach for a patient with Stage IV GC in whom peri-
toneal dissemination and metastases had apparently been 
eradicated by S-1 + oxaliplatin + nivolumab. Our findings 
may justify CS for Stage IV GC after a good response to 
an ICI combined with chemotherapy.
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