
Abstract. Case Report: A 75-year-old man who underwent
nivolumab as the third-line chemotherapy for advanced gastric
cancer had chylous ascites (CA) after the primary tumor shrank
remarkably. Total parenteral nutrition and subcutaneous
octreotide were initiated, and CA disappeared. Nivolumab was
continued for a total of 23 courses. Computed tomography
showed lymph node swelling; however, staging laparoscopy
showed that peritoneal metastasis had disappeared. Therefore,
conversion surgery and distal gastrectomy with D1+ dissection
were performed. Results: The pathological diagnosis was type
IV, poorly differentiated adenocarcinoma (por2) with signet ring
cells, ypT2 (muscularis propria), without lymphatic or venous
invasion, and no involvement of the proximal and distal
margins. After the operation, no recurrence was observed over
7 months with no adjuvant chemotherapy. Conclusion:
Nivolumab has the potential to lead to R0 resection for patients
with peritoneal carcinomatosis gastric cancer. To our
knowledge, this is the first report of successful conversion
surgery after nivolumab-related chylous ascites.

Nivolumab (Bristol-Myers Squibb, Ono Pharmaceutical), a
monoclonal antibody to human IgG4 programmed cell death
protein 1 (PD1)-blocking, has efficacy in a range of
malignancies. Results from a randomized, double-blind, placebo-
controlled, phase III trial (ONO-4538-12, ATTRACTION-2) (1)
showed that nivolumab as a third-line chemotherapy prolonged
the overall survival of patients with advanced gastric cancer

(GC). On the other hand, immune-related adverse events such
as interstitial pneumonitis, dysthyroidism, and type 1 diabetes
have been reported (1). The activated immune system is assumed
to cause these unique events; however, it is poorly understood.
This report describes a case of successful conversion surgery
after chylous ascites (CA) due to nivolumab as a third-line
chemotherapy for advanced GC.

Case Report

A 75-year-old man was admitted to our hospital for the
treatment of GC in January 2017. Preoperative endoscopy
revealed an advanced GC (Borrmann’s type 3) occupied the
entire circumference of the antrum (Figure 1A and B).

Preoperative computed tomography (CT) revealed slight
swelling of the lesser curvature lymph node and no distant
metastasis (Figure 1C). Staging laparoscopy revealed peritoneal
metastases (category 3), so curative resection was abandoned
and the patient was started on first-line chemotherapy as S-1
plus oxaliplatin (SOX). After two courses, CT revealed a
growing primary tumor (chemotherapy effect judgement:
Progressive disease). The patient underwent gastrojejunostomy
because of stenosis by the tumor, and second-line chemotherapy
of paclitaxel plus ramucirumab was administered. After seven
courses, although the primary tumor shrank slightly, the clinical
condition worsened. The patient abandoned continuing second-
line chemotherapy and was started on nivolumab 240 mg/body
as third-line chemotherapy in February 2018. After two courses,
the primary tumor shrank (Figure 2B); however, he presented
significant abdominal distension, and computed tomography
(CT) showed massive ascites (Figure 2A). He was hospitalized,
and cell-free and concentrated ascites reinfusion therapy
(CART) was performed, which showed no malignant cells and
milky ascites (Figure 2C) (triglyceride level 455 mg/dl). Total
parenteral nutrition and 300 μg/day subcutaneous octreotide was
initiated for the chylous ascites, and it diminished gradually.
After 1 month, CART (each punctured ascites, 4,800, 4,400,
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5,700, and 2,500 ml) was performed four times, and there was
no sign of chylorrhea (triglyceride level 105 mg/dl), so the
patient was discharged from the hospital. Nivolumab was
continued for a total of 23 courses. Follow-up CT results
showed lesser curvature lymph node swelling (Figure 2D);
however, staging laparoscopy showed peritoneal metastases had
disappeared. Therefore, distal gastrectomy with D1+ dissection
was performed.

Results

The pathological diagnosis was type IV, poorly differentiated
adenocarcinoma (por2) with signet ring cells, ypT2
(muscularis propria), without lymphatic (0/32) or venous
invasion, and no involvement of the proximal and distal
margins. in the Japanese Classification of Gastric Carcinoma
(2). After the operation, no recurrence was observed over 7
months with no adjuvant chemotherapy.

Discussion

To our knowledge, this is the first report of successful
conversion surgery after nivolumab-related CA. Peritoneal

carcinomatosis is the most frequent site of metastasis,
occurring in 14-43% of patients with stage IV GC (3), and the
survival of patients with stage IV GC, especially those with
peritoneal carcinomatosis, is poor (4). However, Okabe et al.
noted that the median survival time (MST) of some curatively
(R0) resected patients after the disappearance of peritoneal
dissemination treated with chemotherapy was longer than that
of patients without surgery (MST: 43 vs. 10.3 months) (5). Due
to the development of new drugs and regimens, the number of
cases of conversion surgery is increasing. Most are performed
for patients with advanced GC who exhibited dramatic effects
on first-line chemotherapy (3). Therefore, a successful R0
resection after third-line chemotherapy is valuable and provides
significant hope for peritoneal carcinomatosis of GC.

In addition to nivolumab efficacy, some prudent assessments
contributed to the successful outcome. Firstly, the patient was
not abandoned at the third line despite the appearance of CA,
a rare form of ascites characterized by a milky fluid that
contains high levels of triglyceride (the current consensus
utilizes a cutoff value of >200 mg/dl as the criterion for
diagnosis). Most CA are due to lymph leakage caused by
malignancy progression, cirrhosis, infection, trauma and
surgical intervention (6), and the 1-year mortality rate
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Figure 2. A: Computed tomographic imaging after the second course of nivolumab revealed massive ascites, showing primary lesion shrinkage. B:
Gastric endoscopy after nivolumab showed that the primary lesion had shrunk (arrows). C: Punctured chylous ascites. D: Curvature lymph node
swelling shown again by computed tomographic imaging (circle).

Figure 1. A: First examination of gastric endoscopy showed Borrmann’s type 2 gastric cancer that occupied the entire circumference of the antrum
(arrows). B: Upper gastrointestinal study revealed an irregularly constricted pyloric zone (arrows). C: First computed tomographic imaging revealed
slight swelling at the lesser curvature lymph node (circle) but no distant metastasis.



associated with CA due to malignancy progression is reported
to be 90% (7). However, cytology of the ascites showed that
malignant cells had disappeared; therefore, third-line
chemotherapy of nivolumab was continued after treatment for
CA. The mechanism of this CA was not clear, but Yanagihara
et al. (8) reported a kidney cancer patient whose lung
metastases shrank markedly after developing pleural effusion
containing lymphocytes (68%) after nivolumab therapy. Based
on the report, although cytological analysis was not performed,
it is possible that nivolumab attracts lymphocytes, and
accumulated lymphocytes might attack or occult the lymph
duct, leading to the development of CA. As another hypothesis,
the molecular targeted drug lenvatinib (an inhibitor of vascular
endothelial growth factor receptor-2 and -3 kinase), is reported
to cause arterial bleeding in differentiated thyroid carcinoma
(9). This is because of rapid tumor shrinkage tearing the
feeding artery. In our case, tumor shrinkage was rapid, and the
same destruction might have occurred in the lymph duct.

After 23 courses, follow-up CT showed lesser curvature
lymph node swelling as if there were lymph node metastases.
However, following the pathological diagnosis, all 32 examined
lymph nodes were free of carcinoma cells, and this CT finding
was possibly related to pseudo progression, a false appearance
of disease progression upon imaging examination that occurs in
approximately 10% of patients receiving immunotherapy (10).
It is often difficult to distinguish from true progression. Some
reports have stated that decreased serum tumor marker levels
may be correlated with clinical response (11); however, the
tumor markers carcinoembryonic antigen and carbohydrate
antigen 19-9 were normal at all times. Clinical conditions are
also found to be helpful for discrimination (11). In this case, the
endoscopic findings showed that the primary lesion remained
shrunken and that the patient’s clinical condition was good,
therefore we thought that it might be pseudo progression. 

In conclusion, a patient with stage IV GC with peritoneal
carcinomatosis underwent successful conversion surgery due
to nivolumab, third-line chemotherapy. Immune checkpoint
inhibitors, such as nivolumab, may have the potential to
facilitate R0 resection for patients with peritoneal
carcinomatosis of GC but the unique phenomena of CA and
pseudo progression can confuse judgement of cancer staging
and therapy evaluation. Therefore, prudent assessment from
various viewpoints is required.
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