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CASE REPORT

Pathological complete response 
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Abstract 

Background Advanced gastric cancer has an unfavorable prognosis and poor curability. Immune checkpoint inhibi-
tors, such as nivolumab, have recently emerged as a potential solution for this aggressive disease. However, there 
is a lack of established evidence on the clinical efficacy of these agents, particularly in the perioperative period for 
advanced gastric cancer patients who are unresectable, recurrent, or preoperative. Despite the limited data available, 
there have been rare cases of dramatic therapeutic effects. In this study, we present a successful case of nivolumab 
treatment along with surgery.

Case presentation A 69-year-old female presented with pericardial discomfort and was diagnosed with advanced 
gastric cancer following upper gastrointestinal endoscopy. Laparoscopic distal gastrectomy with D2 lymph node 
dissection was performed, resulting in a final pathological diagnosis of Stage IIIA. The patient received postoperative 
adjuvant chemotherapy with oral S-1 therapy, but was found to have multiple liver metastases at 8 months post-
surgery. Weekly paclitaxel and ramucirumab therapy was initiated, but the patient experienced adverse side effects, 
leading to the discontinuation of treatment. Nivolumab monotherapy was then administered for 18 cycles, resulting 
in a partial therapeutic response and PET–CT revealed a complete metabolic response. However, the patient devel-
oped a Grade 3 pemphigoid as an immune-related adverse event, leading to the cessation of nivolumab. The patient 
underwent laparoscopic partial hepatectomy. Postoperative pathology showed no residual tumor cells, indicating a 
complete response. At present, 25 months after surgery, the patient was alive without recurrence.

Conclusion In this report, we present a case of gastric cancer with liver metastatic recurrence, in which a complete 
pathological response was achieved with nivolumab treatment. Although determining whether surgical intervention 
is necessary following successful drug treatment can be challenging, PET–CT imaging may be useful in decision-
making regarding surgical treatment.
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Background
The prognosis for unresectable advanced or recurrent 
gastric cancer is grim, and current treatment options are 
limited [1, 2]. The standard treatment for Stage IV gastric 
cancer is chemotherapy, and there is currently no high-
quality evidence on the effectiveness of surgical interven-
tion. However, recent years have seen the emergence of 
new anticancer agents, including molecular-targeted 
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drugs and immune checkpoint inhibitors. Although the 
response to anticancer drugs in advanced gastric cancer 
patients is typically poor, some rare cases have shown 
a dramatic therapeutic response. In ATT RAC TION-
2, nivolumab treatment resulted in a partial response 
(PR) in 10.8% of patients and a complete response (CR) 
in 1.1% of patients, underscoring the need to consider 
surgical intervention to further improve prognosis [3]. 
However, numerous issues remain unresolved, including 
treatment indications, timing, surgical techniques, and 
postoperative treatment. We present a case of a patient 
with recurrent liver metastasis after gastrectomy, who 
achieved a pathological CR through laparoscopic par-
tial hepatectomy after treatment with nivolumab. This 
patient has survived for a prolonged period, highlighting 
the potential efficacy of nivolumab treatment in cases of 
advanced gastric cancer.

Case presentation
A 69-year-old woman presented with pericardial dis-
comfort and was subsequently diagnosed with advanced 
gastric cancer after upper gastrointestinal endoscopy. 
The patient underwent laparoscopic distal gastrectomy 
with D2 lymph node dissection, and the final pathologi-
cal diagnosis was U, Less, Type 2, 46 × 38 mm, adenocar-
cinoma with enteroblastic differentiation, pT4a, INFa, 
Ly0, V0, pPM0, pDM0, pN2, and pStageIIIA (Japanese 
Classification of Gastric Carcinoma[4]) (Fig.  1). Human 
epidermal growth factor type 2 was negative, combined 
positive score of programmed cell death ligand 1 was 5 
or higher and microsatellite instability was negative. 
The patient received oral S-1 (80 mg/m2 twice a day for 
1–28 days) as postoperative adjuvant chemotherapy, but 
liver metastases were observed 8  months later in seg-
ments 4 (41 × 39 mm) and 8 (24 × 22 mm). The location 
and number of metastases were confirmed by contrast-
enhanced computed tomography (CT), magnetic reso-
nance imaging (MRI) and positron emission tomography 
(PET)–CT. There was no elevation observed in the tumor 
markers carcinoembryonic antigen (CEA) and carbohy-
drate antigen 19-9 (CA19-9). The patient was switched to 
weekly paclitaxel plus ramucirumab, but Grade 4 neutro-
penia was observed during the first cycle, and nivolumab 
monotherapy was initiated (3 mg/kg intravenously every 
2 weeks) after consultation with the patient (Fig. 2).

After eight cycles, the target lesion of liver metastasis 
achieved a PR by Response Evaluation Criteria in Solid 
Tumors (RECIST), and nivolumab treatment was con-
tinued. After 18 cycles, liver metastases had shrunk to 
24 × 22  mm in segment 4 and 11 × 9  mm in segment 8, 
and PET–CT showed no abnormal fluorodeoxyglucose 
(FDG) accumulation in liver metastases, and no new 
metastases appeared. CEA and CA19-9 did not show any 

significant changes within the normal range during the 
course of treatment. However, at this point, the patient 
developed a Grade 3 immune-related adverse event 
(irAE), a pemphigoid skin disorder, and the nivolumab 
treatment was discontinued.

As the metastases were controllable with antican-
cer agents, no new lesions appeared, and the patient’s 
performance status was maintained, it was decided 
to resect the liver metastases. The patient underwent 
laparoscopic partial hepatectomy for segments 4 and 8, 
resulting in pathological CR (Fig. 3). After a medication 
withdrawal period due to the surgery, the skin disor-
der had resolved, and postoperative chemotherapy with 
nivolumab was resumed. However, due to a recurrence 
of the skin disorder, the chemotherapy was immediately 
stopped. The patient was followed up without treatment, 
and no recurrence findings were observed for 25 months 
postoperatively.

Discussion
This is the first case of long-term survival with patho-
logical CR after nivolumab therapy and resection for 
liver metastases after gastrectomy for gastric cancer. 
While liver metastasis is often thought to be usually 
a predictor of a poor response to nivolumab, strate-
gic planning without compromising treatment time 
may lead to a better patient outcome [5]. Based on 
prior clinical trial data, the median survival period 
for unresectable advanced or recurrent gastric cancer 
is roughly 6–13  months, and the prognosis is exceed-
ingly poor, with few therapeutic choices. Systemic 
chemotherapy is indicated for Stage IV gastric cancer 

Fig. 1 Resected gastric specimen. A 46 × 38 mm Borrmann type 2 
gastric cancer was treated by laparoscopic distal gastrectomy with no 
residual tumor
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with liver metastases because surgical excision of liver 
metastases of gastric cancer is still controversial, and 
in many cases, multiple recurrences of the liver metas-
tases may occur after hepatectomy [6, 7]. The Japanese 
Guidelines for the Treatment of Gastric Cancer also do 
not clearly define the surgical treatment of liver metas-
tases, only suggesting that surgical resection is weakly 
recommended when the number of metastases is small 
and there are no other noncurative factors. Yoshida 
et al. proposed a biological classification for the optimal 
therapeutic strategy for patients with Stage IV gastric 
cancer and indicated conversion therapy [8]. This treat-
ment plan is roughly split into two groups, based on 
whether there is large-scale peritoneal spread, and four 
groups, based on whether metastases can be removed. 
In the classification of liver metastases without gross 
peritoneal dissemination, one metastasis is designated 
Category 1, and more than one metastasis or lesions 
of > 5 cm or close to a vein or portal vein are designated 
Category 2. Category 1 is resection after neoadjuvant 
chemotherapy, and Category 2 is considering surgery if 
resection is not possible after PR and CR results with 
intensive chemotherapy.

Eight months following surgery, the patient was clas-
sified as Category 2 because there were at least two 
recurring liver metastases visible on contrast-enhanced 
CT, MRI and PET–CT. Intensive chemotherapy with 
S-1, paclitaxel, and ramucirumab was tried but failed; 
thus, the patient was given nivolumab. The efficacy of 
nivolumab was not satisfactory in the ATT RAC TION-2 
trial, with a median overall survival of 5.3  months, 
median progression-free survival of 1.6  months, and a 
response rate of 11.2%, although in the 2-year follow-
up report, the survival of responders who achieved CR 
or PR median was 26.6 months, and the 3-year OS rate 
was 35.5%, and it is necessary to consider how to incor-
porate surgical treatment in these patients to improve 
their prognosis[3, 9]. This patient was treated during the 
period when the Japanese Guidelines for the Manage-
ment of Gastric Cancer 2018 suggested nivolumab as 
third-line chemotherapy for patients with unresectable 
advanced or recurrent gastric cancer [10].

Here, the most difficult strategic decision for the patient 
was whether to undergo surgery. Although known metas-
tases could be controlled with nivolumab and CT, and 
PET–CT results showed no new intrahepatic or distant 

Fig. 2 Contrast-enhanced CT and PET–CT during nivolumab treatment. a CT before nivolumab treatment. Liver metastases were 41 × 39 mm 
in segment 4 and 24 × 22 mm segment 8. b CT after 8 courses of nivolumab. The target lesion of liver metastasis achieved a therapeutic partial 
response. c CT after 18 courses of nivolumab. Liver metastases had shrunk to 24 × 22 mm in segment 4 and 11 × 9 mm in segment 8. d PET–CT at 
the time of recurrence and before nivolumab administration. No evidence of intrahepatic metastases other than two recurrent hepatic metastases 
was noted on CT. e PET–CT after 18 courses of nivolumab. No abnormal fluorodeoxyglucose (FDG) accumulation in liver metastases was shown, 
and no new metastases appeared
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metastases, the appearance of irAE due to skin lesions 
made it impossible to continue chemotherapy. Due to the 
need for a drug interruption period, the patient decided 
to undergo surgery. Consequently, pathological CR was 
confirmed by resection of the liver metastatic lesions. 
However, even if the patient had not undergone surgery 
and had been followed up, a similar good prognosis could 
have been achieved in terms of the clinical course. With 
the backward-looking clinical examination factors that 
may have prevented surgery, PET–CT results could sup-
port a treatment strategy in the future when similar cases 
are experienced. A complete metabolic response (CMR) 
is defined as the full elimination of FDG accumulation in 
PET–CT, which is indistinguishable from buildup in sur-
rounding normal tissue [11]. This is equivalent to a CR in 
RECIST and is widely used for functional metabolic and 
anatomic/morphologic imaging of various types of malig-
nant tumors and metastatic lesions. It can also provide 
several metabolic parameters to distinguish metabolically 
active from inactive tumor tissue and has been reported 
to be useful as a therapeutic response determination in 
some tumors, although rarely in the gastric cancer area 
[12]. However, note that CMR on PET–CT in gastric 
cancer at this time cannot be interpreted as a completely 
equivalent finding to pathologically confirmed CR. The 

clinical course of this case may support the possibility 
that if PET–CT shows a response comparable to CMR in 
a case for which chemotherapy cannot be continued and 
aggressive surgery should not be considered, then strict 
follow-up might be an option.

With the new clinical development of immune 
checkpoint inhibitors, there have been some reports 
of nivolumab being used successfully in the periopera-
tive period. We used PubMed to search for case reports 
in English with the key terms “Gastric Cancer”, “Stage 
IV”, “Nivolumab”, and “CR”, and summarized them in 
Table 1 [9, 13–24]. The definition of CR in this search 
also included clinical and pathological CR. Thirteen 
instances have been documented to date, with the 
frequency of complaints rising in recent years. The 
majority of the patients were treated with nivolumab 
for Stage IV gastric cancer with distant metastasis at 
the time of initial diagnosis. The only case in which 
nivolumab was indicated for recurrent liver metasta-
sis after gastrectomy, as in this case, was reported by 
Namikawa et  al. [24] Thus far, this is the first case in 
which CR was acquired pathologically from a meta-
static lesion. The number of courses of nivolumab 
administered before surgery ranges from 5 to 48, indi-
cating that the best physical and oncological conditions 

Fig. 3 Pathological findings of resected liver metastases. The pathological findings showed that there was only mucus accumulation from the 
submucosa to the serosa with no residual tumor cells that could be considered viable, determined to be pathological complete response
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for transition to surgery are known and practiced on a 
patient-by-patient basis. About half of the patients con-
tinue to receive nivolumab as adjuvant therapy after 
surgery, but further discussion is needed on the merits 
and efficacy of nivolumab as a postoperative treatment, 
as well as the necessary duration of administration. 
Such instances are predicted to grow in the future as 
more cases of nivolumab treatment for unresectable 
advanced gastric cancer in the early phases of treat-
ment are documented, as well as its availability for use 
in neoadjuvant chemotherapy. Therefore, it is essential 
that more case series and prospective studies are pub-
lished to help improve patient survival outcomes.

Conclusion
Here, we report a case of recurrent gastric cancer with 
liver metastasis, where complete pathological response 
was achieved with nivolumab. PET–CT could aid in mak-
ing treatment strategy decisions about the need for surgi-
cal intervention.
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