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Abstract: Gastric cancer with Virchow’s lymph node metastasis (LNM) is not indicated for initial curative surgery. Although there have 
been some case reports of curative resections after pre-operative treatment, including immune checkpoint inhibitors (ICIs), there is no 
consensus regarding the optimal timing of surgery. We describe a rare case of initially unresectable gastric cancer treated preoperatively 
with nivolumab combined chemotherapy, which achieved a pathologically complete response. An 82-year-old man was referred for gastric 
cancer treatment. Contrast-enhanced computed tomography revealed stomach wall thickening and swollen left supraclavicular LN. This 
gastric cancer was assessed as unresectable due to the presence of Virchow’s LNM; therefore, chemotherapy and ICI using S-1 plus 
oxaliplatin plus nivolumab were administered. After three courses of treatment, the primary tumor and Virchow’s LN showed a marked 
reduction in size. The patient underwent Virchow’s LNM resection as a preliminary step to determine indications for curative surgery. 
A pathological examination revealed no viable cancer cells were found inside the resected LN. The patient underwent distal gastrectomy. 
Pathological examination revealed complete degeneration of the primary tumor and regional LN without residual carcinoma. The patient 
did not receive adjuvant chemotherapy and survived with no evidence of recurrence for one year after the initial treatment. 
Keywords: gastric cancer, Virchow’s lymph metastasis, complete response, pre-operative treatment, nivolumab

Plain Language Summary
We describe a rare case of initially unresectable gastric cancer treated preoperatively with nivolumab combined chemotherapy, which 
achieved a pathologically complete response. An 82-year-old man was referred for gastric cancer treatment. Contrast-enhanced 
computed tomography revealed stomach wall thickening and swollen left supraclavicular LN. This gastric cancer was assessed as 
unresectable due to the presence of Virchow’s LNM; therefore, chemotherapy and ICI using S-1 plus oxaliplatin plus nivolumab were 
administered. After three courses of treatment, the primary tumor and Virchow’s LN showed a marked reduction in size. The patient 
underwent Virchow’s LNM resection as a preliminary step to determine indications for curative surgery. A pathological examination 
revealed no viable cancer cells were found inside the resected LN. The patient underwent distal gastrectomy. Pathological examination 
revealed complete degeneration of the primary tumor and regional LN without residual carcinoma. The patient did not receive adjuvant 
chemotherapy and survived with no evidence of recurrence for one year after the initial treatment.

Introduction
Gastric cancer was the fifth most common malignancy and the second leading cause of cancer-related deaths worldwide 
in 2018.1 In particular, there is no indication for initial surgical resection for stage IV gastric cancer, and the prognosis of 
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these patients remains poor, with their median survival time reported to be 8.8–14.1 months.2,3 Recently, the efficacy in 
prolonging the prognosis for unresectable gastric cancer patients by immune checkpoint inhibitors (ICIs) have been 
demonstrated.4–6 Although there have been some case reports of conversion surgery after pre-operative treatment, 
including ICIs, for stage IV gastric cancer,7–9 there is no consensus regarding the optimal timing of curative gastrectomy. 
In this case, the indication for conversion surgery in a patient with stage IV gastric cancer was determined based on prior 
pathological diagnosis of unresectable factors. Moreover, the present study presents a rare case of initially unresectable 
gastric cancer with Virchow’s lymph node metastasis (LNM) treated preoperatively with nivolumab combined che-
motherapy, which achieved a pathologically complete response.

Case Report
An 82-year-old man was referred for the treatment of gastric cancer. The patient had abdominal pain, nausea, and 
vomiting for several weeks. He had no medical or family history of gastric cancer. Physical examination revealed mild 
anemia in the palpebral conjunctiva. The serum levels of carcinoembryonic antigen (CEA), carbohydrate antigen 19–9 
(CA19-9), and Krebs von den lungen-6 (KL-6) were within the normal limits, but the serum levels of hemoglobin and 
albumin declined to 10.1 g/dL and 3.2 g/dL, respectively. The Helicobacter pylori antibody test result was positive in the 
blood.

Esophagogastroduodenoscopy (EGD) revealed an irregular ulcerative tumor in the middle to lower region of the 
stomach, and the pyloric ring was constricted such that the EGD could barely pass through it (Figure 1). Endoscopically, 
the lesion was diagnosed as a type 3 advanced gastric cancer. Pathological examination of the endoscopic biopsy 
specimen from this region indicated poorly differentiated adenocarcinoma, and immunostaining for human epidermal 
growth factor type 2 (HER2) was negative (Figure 2a and b). Microsatellite instability (MSI) test results were MSI-stable 
In addition, the result of the combined positive score (CPS), which indicates the expression of the programmed cell 
death-ligand 1, was more than 5%.

Contrast-enhanced computed tomography (CT) revealed thickening of the wall of the middle to lower stomach and 
a swollen left supraclavicular LN (Figure 3a and b). However, no distant metastasis to any other organs, including the 
liver, lung, peritoneal dissemination, or paraaortic LN, was observed. The patient did not undergo PET-CT at this time.

Initially, gastric cancer was classified as unresectable because of Virchow’s LNM, and a laparoscopic gastrojeju-
nostomy with partial gastric partitioning was performed to improve the gastric obstruction. Subsequently, the patient 
received chemotherapy combined with ICI treatment using S-1 plus oxaliplatin (SOX) plus nivolumab fifteen days after 

Figure 1 Endoscopic finding before treatment. On esophagogastroduodenoscopy before treatment, an irregular ulcerative tumor in the middle to lower stomach and the 
pyloric ring was constricted so that the scope could barely pass through it.
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gastrojejunostomy with partial gastric partitioning. Anthropometric measurements were as follows: height: 177.5 cm, 
weight: 63.6 kg, and body surface area: 1.79 m². The patient was administered S-1 (120 mg/body/day) orally on days 1– 
14, a 0.5-h intravenous infusion of nivolumab at a dose of 360 mg/body, and then a 2-h intravenous infusion of 
oxaliplatin at a dose of 130 mg/m2, at 3-week intervals. After the first course, the patient experienced an adverse event of 
fatigue (grade 2), so the doses of S-1 and oxaliplatin were reduced from the next course. S-1 (100 mg/body/day) was 
administered orally on days 1–14, a 0.5-h intravenous infusion of nivolumab at a dose of 360 mg/body, followed by 
a 2-h intravenous infusion of oxaliplatin at a dose of 100 mg/m2. The patient did not experience any grade 2 or higher 
adverse event during or after the second course of treatment.

Figure 2 Histopathological findings of biopsied primary gastric cancer. (a) On hematoxylin and eosin staining, alveolar and solid proliferation of tumor cells with 
hyperchromatic and enlarged nuclei with occasional glandular lumina were detected. (b) On immunostaining, the tumor cells were negative for HER2.

Figure 3 Radiological findings before treatment. (a and b) On contrast-enhanced computed tomography before treatment, a thickening of the wall of the middle to lower 
stomach (black arrows) and a swollen left supraclavicular lymph node (white arrows) were detected.
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After three courses of treatment, EGD revealed that the primary gastric cancer had shrunk, and no mucosal 
irregularities were observed (Figure 4a). Pathological examination of the endoscopic biopsy specimen revealed regen-
erative atypia without malignant features. Contrast-enhanced CT detected decreased gastric wall thickening and reduced 
size of the swollen Virchow’s LN (Figure 4b and c). PET-CT showed that mild accumulation was still present in the 
stomach (SUVmax 3.33); however, there was no abnormal accumulation in Virchow’s LN (Figure 4d and e). As an 
adverse effect, chest CT revealed grade 1 interstitial pneumonia (Figure 4f), and the serum level of KL-6 increased to 
1162 U/mL, but no clinical respiratory symptoms were present.

At this point, we determined that continued SOX plus nivolumab therapy was at risk for exacerbation of 
interstitial pneumonia. First, the patient underwent Virchow’s LN resection as a preliminary step to determine 
indications for curative resection. Thus, if Virchow’s LN is cancer-negative, it will be determined that the 
unresectable factor is controlled, and curative conversion surgery will be performed, but if not, drug therapy will 
be continued. Histopathological examination revealed that the insides of the resected Virchow’s LNs were entirely 
necrotic, and histiocytes were conspicuous around them. Furthermore, these necrotic parts were positive for AE1/ 
AE3 staining and were thought to be previously present with metastasis from epithelial malignancy but are now 
thought to be only ghostly cancerous cells. No viable cancer cells were found inside the resected LN 
(Figure 5a and b).

Therefore, in the second phase, the patient underwent robot-assisted distal gastrectomy with D2 regional LN 
dissection because on preoperative PET-CT, a mild accumulation was still present in the stomach (SUVmax 3.33). 
Histopathological examination revealed complete degeneration of the primary tumor and regional LN without any 
residual carcinoma (Figure 5c and d), and the histological response of the tumor was categorized as grade 3.

The patient had no post-operative complications, survived without a recurrence for one year after the initial treatment, 
and did not receive adjuvant chemotherapy. Therefore, a treatment strategy that evaluates unresectable factors patholo-
gically in advance to determine the indications for curative conversion surgery may be useful for initially unresectable 
gastric cancer after pre-operative treatment.

Figure 4 Endoscopic and radiological findings after pre-operative treatment. (a) On esophagogastroduodenoscopy after 3 courses of pre-operative treatment, an irregular 
ulcerative tumor had shrunk, mucosal irregularities had disappeared, and scarring was observed. (b and c) On contrast-enhanced computed tomography after 3 courses of 
pre-operative treatment, a thickening of the gastric wall (black arrows) and the size of swollen left supraclavicular lymph node (white arrows) were decreased. (d and e) On 
PET-CT after 3 courses of pre-operative treatment, a mild accumulation was still present in the stomach (SUVmax 3.33: black arrows) and there was no abnormal 
accumulation in a left supraclavicular lymph node (white arrows). (f) On plain chest computed tomography after 3 courses of pre-operative treatment, a mild ground glass 
opacity was detected.
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Discussion
Gastric cancer is the fifth most common malignant neoplasm and the second leading cause of cancer-related deaths 
worldwide.1 In particular, the incidence and mortality rate of gastric cancer are highest in Eastern Asia. In Japan, gastric 
cancer is still the third most common malignant cancer and the third leading cause of cancer-related deaths.10 Although 
surgical resection is usually the most suitable treatment for resectable gastric cancer, there is no indication for 
gastrectomy in patients with distant metastases, including liver, lung, peritoneal dissemination, and distant LN. 
Therefore, chemotherapy is the standard treatment for stage IV gastric cancer. Patients with stage IV gastric cancer 
still have a poor prognosis, with a five-year overall survival rate of 8.8 to 14.9%.2,11 These survival rates were still 
unsatisfactory. A left supraclavicular LN was first described by Rudolf Ludwig Karl Virchow as a frequent metastasis 
from gastric cancer.12 Subsequently, a left supraclavicular LN is called Virchow’s LN, and metastasis to this site is 
considered the final stage of lymphatic progression of cancer, with a very poor prognosis.

The prognostic significance of non-curative surgery for reducing the tumor burden of stage IV gastric cancer has been 
denied in previous clinical trials.13 However, with the progression of anticancer drug therapy, some case reports state that 
curative surgery for stage IV gastric cancer becomes possible after pre-operative treatment.7–9,14–16 An international 
multicenter retrospective study verified the significance of conversion surgery and found that the median survival time of 
all resected patients who received pre-operative treatment for stage IV gastric cancer was 36.7 months. Those of R0, R1, 
and R2 resection were 56.6, 25.8, and 21.7 months, respectively.17 In addition, the incidence of Clavien–Dindo grade 3 or 
higher post-operative complication and mortality rates in conversion surgery patients were 10.3 and 0.2%, respectively.17 

These results were relatively favorable and have been considered a treatment option for stage IV gastric cancer when R0 
resection is possible after pre-operative treatment.18

Figure 5 Histopathological findings of Virchow’s lymph nodes and primary gastric cancer by the resected specimen. (a) On hematoxylin and eosin staining of the resected 
Virchow’s lymph nodes, there is coagulation necrosis (*) surrounded with histiocyte. There are no viable cancer cells. (b) On immunohistochemical staining for cytokeratin 
(clone AE1/AE3) of the resected Virchow’s lymph nodes, the necrotic regions were stained, indicate of necrotic change of cancer cells. (c, d) On hematoxylin and eosin 
staining of the resected stomach, mucosa (c) and muscularis propria (d) failed to show any viable cancer cell.
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However, there is still no clear consensus on conversion surgery for stage IV gastric cancer, and the optimal criteria 
and duration of pre-operative treatment for which conversion surgery should be performed remain unclear. Moreover, it 
has not yet been concluded at this time whether curative resection or continued chemotherapy for stage IV gastric cancer 
after pre-operative treatment is superior, and comparative clinical trials (The RENAISSANCE trial) are being 
conducted,19 the results of which should be watched closely.

In recent years, a small number of metastases in a small number of metastatic organs is called oligo metastasis. This 
case is thought to be an oligo metastasis. In gastric cancer, the efficacy of radical resection after preoperative treatment 
has been suggested for a small number of localized aortic lymph node metastases.20 In addition, the significance of 
surgical resection has been suggested for single liver metastasis.21,22 Although there are no comprehensive reports on 
Virchow’s LNM, considering the same as aortic lymph node metastasis, radical resection after preoperative treatment as 
in this case may lead to improved prognosis.

In patients with gastric obstruction, there are some options for improving gastric obstruction: gastrojejunostomy, 
stents, naso-enteric nutrition tubes, and gastrostomy. Gastrojejunostomy is considered to be preferable to stenting for 
gastric obstruction if the patient has a certain amount of survival time and is able to tolerate the surgery, and the site of 
gastric cancer is amenable to anastomosis.23,24 In addition, previous literatures reported that up to 50% of patients who 
underwent gastrojejunostomy developed delayed gastric emptying postoperatively and also showed that the addition of 
gastric partitioning improved postoperative gastric emptying.25–27 Therefore, we think that gastrojejunostomy with partial 
or complete gastric partitioning is currently the first choice for patients with gastric obstruction. In addition, decom-
pression via a nasogastric tube or gastrostomy should be considered for patients with a fairly limited prognosis.18

In recent years, ICIs have been shown to prolong the prognosis of various unresectable malignant tumors.28–30 

Concerning gastric cancer, it was reported that nivolumab, which is a fully human IgG4 monoclonal antibody targeting 
programmed cell death 1, improved the prognosis.4–6 First, nivolumab monotherapy as third-line therapy improved 
overall survival time compared to placebo treatment in patients with previously treated unresectable gastric cancer.4 

Subsequently, nivolumab with chemotherapy as the first-line therapy offered a prognostic benefit compared with 
chemotherapy alone.5,6 Therefore, the combination of nivolumab plus chemotherapy is currently recommended as a first- 
line treatment for HER2-negative unresectable gastric cancer with a CPS of more than 5%.31 Some case reports of 
conversion surgery use these agents.7–9 However, the prognostic effect of pre-operative treatment using chemotherapy 
plus ICI for stage IV gastric cancer is still unclear, as with chemotherapy alone.

Since surgical resection is a local treatment, we believe that distant unresectable factors need to be controlled in 
advance when performing conversion surgery. This is because patients with active distant metastases are not candidates 
for local treatment and require systemic therapy. In this case, imaging studies revealed that Virchow’s LN decreased in 
size, and no abnormal accumulation was detected at the same site. Therefore, confirmation that Virchow’s LNM was 
pathologically cancer-negative by pre-operative treatment was performed prior to curative gastrectomy. This was because 
we think that if a pathological complete response is obtained in the largest metastatic lesion, there is a high possibility 
that all other microscopic metastases that may be present have been controlled and disappeared; therefore, primary 
resection will lead to complete curative treatment. However, we believe that this is a necessary but insufficient condition 
for conversion surgery. This factor strictly describes only the disappearance of aggregated cancer and does not indicate 
the absence of microscopic cancer cells in the veins or lymphatics. It was thought that if the serum levels of CEA and 
CA19-9, which were reported to be associated with prognosis in gastric cancer,32,33 were elevated at the time of pre- 
treatment, it would be one of the judgment indicators. However, these tumor markers also do not sensitively reflect the 
existence of a microscopic disease. Recently, it was reported that the detection of minimum residual disease using blood- 
derived circulating tumor DNA (ctDNA) effectively predicted the prognosis of gastric cancer.21,22,34,35 Moreover, for 
colorectal cancer, a prospective study using ctDNA to predict recurrence and indications for adjuvant therapy in curative 
resected colorectal cancer is being conducted.36 However, at present, there is no insurance approval for using ctDNA as 
a predictive marker for gastric cancer patients in routine clinical practice in Japan. It may be a future task to examine the 
usefulness of such technology and to establish factors that predict the appropriate timing to shift from systemic therapy to 
local treatment. However, at this time, a multistep process that evaluates unresectable distant factors and determines 
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curative resection is considered desirable in patients with stage IV gastric cancer. In previous reports, conversion surgery 
was performed based on the improvement in distant metastases on imaging studies.7–9,14–16

Curative gastrectomy and adjuvant chemotherapy prolong the prognosis of patients with resected stage II and III 
gastric cancer compared to curative surgery alone37–40 and have become standard treatments. In addition, in stage IV 
gastric cancer patients, adjuvant chemotherapy is weakly recommended in the Japanese gastric cancer treatment 
guidelines.18 However, there is no clear evidence regarding the indications for adjuvant therapy in patients with stage 
IV gastric cancer who eventually achieve pathological complete remission after chemotherapy and ICI. However, as 
adjuvant chemotherapy has certain adverse effects,37–40 it is necessary to assess the benefits and harms of adjuvant 
treatment. In this case, a good prognosis was obtained without adjuvant therapy; however, the indication of adjuvant 
therapy for such cases may be an issue for future consideration.

In conclusion, the present study reports a rare case of initially unresectable gastric cancer with Virchow’s LNM 
showing a pathologically complete response to pre-operative chemotherapy combined with ICI. A treatment strategy that 
evaluates distant metastasis, aiding in the decision on whether to perform curative conversion surgery, may be effective 
for unresectable gastric cancer.

Abbreviations
CEA, Carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9; CT, computed tomography; EGD, 
Esophagogastroduodenoscopy; ICI, immune checkpoint inhibitor; LNM, lymph node metastasis; PET-CT, positron 
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