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Abstract

Background Advancesin chemotherapy have increased clinical experience with conversion surgery for inoperable
advanced gastric cancer. This report describes three patients with unresectable gastric cancer accompanied by multi-
ple liver metastases. In all three patients, nivolumab resolved the liver metastases and subsequent conversion surgery
achieved a pathological complete response.

Case presentation In Case 1, a 68-year-old man with clinical Stage IVB gastric cancer and multiple liver metasta-

ses initiated first-line therapy with SOX plus nivolumab. The patient completed 13 cycles; however, only nivolumab
was continued for 3 cycles because of adverse events. Distal gastrectomy and partial hepatic resection were per-
formed because of a significant reduction in the size of the liver metastases as observed on magnetic resonance
imaging (MRI). In Case 2, a 72-year-old man with clinical Stage IVB gastric cancer and multiple liver metastases
initiated first-line therapy with SOX. Because of the subsequent emergence of new liver metastases, the patient
transitioned to ramucirumab plus paclitaxel as second-line therapy. Third-line therapy with nivolumab was initiated
because of side effects. MRI revealed necrosis within the liver metastasis, and the patient underwent proximal gas-
trectomy and partial hepatectomy. In Case 3, a 51-year-old woman with clinical Stage IVB gastric cancer accompanied
by multiple metastases of the liver and para-aortic lymph nodes began first-line therapy with SOX plus nivolumab.
The patient completed 10 cycles; however, only nivolumab was continued for 5 cycles because of adverse events.
Computed tomography showed a significant decrease in the size of the para-aortic lymph nodes, while MRl indicated
the presence of a singular liver metastasis. Distal gastrectomy and partial hepatic resection were subsequently per-
formed. In all three cases, MRl revealed the presence of liver metastases; however, pathological examination showed
no viable tumor cells.

Conclusions We herein present three cases in which chemotherapy, including nivolumab, elicited a response

in patients with multiple unresectable liver metastases, ultimately culminating in RO resection through conversion
surgery. Although MRI showed liver metastases, pathological analysis revealed no cancer, underscoring the beneficial
impact of chemotherapy.
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Background

The standard treatment strategy for advanced or recur-
rent gastric cancer with multiple liver metastases is pal-
liative chemotherapy [1, 2]. Nivolumab has gained recent
approval worldwide as a first-line treatment for human
epidermal growth factor receptor 2 (HER2)-negative,
unresectable gastric cancer [1, 2]. The CheckMate 649
trial demonstrated that adding nivolumab to first-line
chemotherapy significantly extended both overall sur-
vival- and progression-free survival (PES) [3]. The ATT
RACTION-4 trial also revealed an extension in PFS [4].
Conversion surgery, a new therapeutic approach for
advanced gastric cancer, has recently garnered much
attention as a potential means to improve patients’ prog-
nosis [5, 6]. Conversion surgery is performed for patients
with advanced gastric cancer who exhibit remarkable
responses to chemotherapy. Its aim is to achieve com-
plete resection of primary and metastatic lesions if they
remain, potentially improving survival outcomes [6].
Few reports have described the complete pathological
resolution of liver metastases following chemotherapy
in patients with inoperable gastric cancer. We herein
describe three patients with gastric cancer with multiple
liver metastases in whom chemotherapy combined with
nivolumab was effectively employed, resulting in a patho-
logical complete response in the resected liver tissue and
facilitating subsequent conversion surgery.

Case presentation

Case 1

A 68-year-old man underwent esophagogastroduoden-
oscopy for epigastric pain, revealing a Borrmann type 3
tumor in the gastric antrum (Fig. 1a). Computed tomog-
raphy (CT) showed more than multiple liver metasta-
ses (Fig. 1a), leading to a diagnosis of clinical Stage IVB
[7] gastric cancer. The tumor was negative for HER2,
the combined positive score for programmed cell death
ligand 1 was >5, and microsatellite instability was not
high. The pre-chemotherapy tumor markers were CEA
46.6 ng/ml and CA19-9 1173 U/ml. The patient initiated
first-line therapy with SOX plus nivolumab, receiving 13
cycles while adjusting oxaliplatin administration because
of thrombocytopenia, hepatic dysfunction, and periph-
eral neuropathy.

After completing all 13 cycles of chemotherapy, con-
trast-enhanced magnetic resonance imaging (MRI)
showed two remaining liver metastases measuring 5 mm
in segment 4 and 3 mm in segment 3. Most of the liver
metastases appeared to have regressed, though the two
residual lesions were recognized on MRI (Fig. 1a). Given
the substantial reduction in liver metastases on imaging,
we considered RO resection to be feasible and conducted
a preoperative assessment.
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The assessment revealed that the patient was diag-
nosed with oxaliplatin and S-1-induced liver damage,
and he received three cycles of nivolumab monotherapy.
Subsequent examinations showed improved liver dam-
age. The lesion in segment 4 further regressed, and that
in segment 3 evolved into a scar. However, the primary
tumor necessitated surgery because of progression and
outlet obstruction (Fig. 1a). Surgical resection of the pri-
mary tumor was planned to control the disease progres-
sion. For treatment of the liver metastasis, we planned to
resect any scars caused by the tumor, provided that they
were present on the surface of the liver, without resection
of segments 3 and 4. This decision was based on the MRI
findings, which confirmed the need to preserve these seg-
ments to assess the pathological response to chemother-
apy considering the potential impact on liver function.
While tumor markers temporarily normalized, CA19-9
subsequently worsened. Preoperatively, CEA was 4.5 ng/
ml, and CA19-9 was 434 U/ml

Thirteen months after treatment initiation, laparo-
scopic distal gastrectomy with D2 lymphadenectomy
and laparoscopic partial hepatectomy was performed as
conversion surgery. Intraoperative contrast-enhanced
ultrasonography was not performed during partial hepa-
tectomy because of visible scar tissue. The final diagno-
sis was L, ant, Type 2, por2 > tub2, ypT4a(SE), Lylb, V1b,
pPMO (50 mm), pDMO (35 mm), ypN3b (25/26), and
ypStage IIIC [7] (Fig. 1b). The primary tumor exhibited a
grade 1la histological response [7]. The resected liver tis-
sue had transformed into fibrous tissue devoid of malig-
nancies and tumor cells (Fig. 1c, d).

The patient received S-1+docetaxel therapy postopera-
tively. At the time of this writing, he had remained alive
for 7 months without relapse of liver metastasis. Both
CEA and CA19-9 remained within normal limits. The
remaining liver lesions in segments 3 and 4 were being
carefully followed up, with plans for secondary surgery if
the lesions enlarged without the emergence of new meta-
static lesions.

Case 2

The patient was a 71-year-old man with multiple liver
metastases from gastric cancer. The primary lesion was a
Borrmann type 1 tumor in the fornix, and more than 10
liver metastases were seen on CT imaging (Fig. 2a). HER2
and programmed cell death ligand 1 were both negative.
Initially, the patient underwent 23 cycles of first-line
SOX therapy at a different medical facility, leading to a
near-complete response in the liver metastases. The pri-
mary lesion also markedly decreased in size. However,
this treatment was stopped when a new liver metastasis
appeared in segment 7 (Fig. 2a). Subsequent second-line
therapy with ramucirumab and paclitaxel was halted
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Fig. 1 Case 1.aTreatment course in Case 1. The patient was diagnosed with advanced gastric cancer and multiple liver metastases (yellow

arrowheads) and received SOX plus nivolumab therapy. After 13 cycles of chemotherapy, all liver metastases except those in S3 and S4 were
resolved, and the primary lesion was remarkably reduced. MRI showed two remaining liver metastases measuring 5 mm in segment 4 and 3 mm
in segment 3 (yellow dashed lines). The patient developed sinus occlusion syndrome caused by oxaliplatin and received three additional cycles

of nivolumab monotherapy. The primary lesion slightly increased in size, but the liver metastases remained at a reduced size. The patient thereafter
underwent conversion surgery. b A Borrmann type 3 tumor was found in the gastric antecubital area, and the pyloric ring was deformed. ¢ A white
scar was visible on the surface (green arrowheads). d The resected liver tissue had transformed into fibrous tissue devoid of malignancies. EGD
esophagogastroduodenoscopy, CT computed tomography, MRl magnetic resonance imaging

after just one cycle because of severe neutropenia. A
third-line regimen was initiated with nivolumab mono-
therapy. The primary lesion was initially maintained at a
reduced size but subsequently showed renewed growth.
Contrast-enhanced CT of the liver metastasis in segment
7 showed tumor shrinkage. Contrast-enhanced MRI of
the liver metastases revealed that there was an indication
of necrosis within the liver metastases (Fig. 2a). No other

new metastatic lesions were identified with imaging
examinations. Surgical resection of the primary tumor
and liver lesions located in segment 7 was planned as
conversion surgery. Upon evaluation at our medical facil-
ity, the preoperative tumor markers were within normal
limits.

At 32 months after initiation of first-line chemo-
therapy and 8 months after initiation of nivolumab
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Fig. 2 Case 2. aTreatment course in Case 2. The patient was diagnosed with advanced gastric cancer and multiple liver metastases and received
SOX therapy. The primary lesion shrank (yellow arrowheads) and the liver metastases disappeared soon after the start of treatment. Twenty-one
months after starting SOX therapy, the patient was switched to ramucirumab plus paclitaxel therapy because of the appearance of new

liver metastases (green arrowheads). Only one cycle of ramucirumab plus paclitaxel therapy was completed because of severe neutropenia,

and the patient was then started on nivolumab therapy. Eight months after nivolumab therapy, contrast-enhanced magnetic resonance imaging
showed necrosis of the liver metastasis (pink arrowhead). However, the primary lesion continued to grow. Consequently, the patient underwent
conversion surgery. b A Borrmann type 1 tumor was found on the fornix. ¢ White nodules on the cross-section of the liver (white arrowheads).

d Viable atypical cells disappeared from all specimens. The same area showed fibrosis and edema. RAM ramucirumab, PLX paclitaxel, EGD
esophagogastroduodenoscopy, CT computed tomography, MRl magnetic resonance imaging

therapy, the patient underwent proximal gastrectomy
with D2 lymphadenectomy and partial hepatectomy
for segment 7 and another two scarred lesions on
the liver surface. A contrast-enhanced intraoperative
ultrasound revealed a poorly contrasted area in only
segment 7. The final pathological diagnosis was U,
post, Type 1, porl, ypT2(MP), INFb, Lyla, V1b, pPMO
(25 mm), pDMO (85 mm), ypNO (0/40), and ypStage IB
[7] (Fig. 2b). The primary tumor exhibited a grade la

histological response [7]. Three resected liver resected
were examined, confirming the absence of viable atypi-
cal cells post-chemotherapy. Furthermore, tumor cell
disappearance was achieved (Fig. 2c, d).

The patient did not receive postoperative chemother-
apy. At the time of this writing, he had remained alive
without disease relapse for 7 months. CEA and CA19-9
remained within normal limits in the postoperative
period.
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Case 3
A 51-year-old woman presented with epigastric pain and
elevated tumor marker levels. Esophagogastroduodenos-
copy revealed a Borrmann type 3 tumor on the anterior
wall of the gastric body (Fig. 3a). CT scans indicated mul-
tiple para-aortic lymph node (PALN) metastases, includ-
ing No. 16b2 [7], and four liver metastases in segments 2,
5, 6, and 8. HER2 was negative, and the combined posi-
tive score was >5. The pre-chemotherapy tumor markers
were CEA 46.9 ng/ml and CA19-9 7242 U/ml.

The PALN metastases resolved after 10 cycles of SOX
plus nivolumab therapy. MRI showed that most of the
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liver metastases had regressed, leaving only a 5-mm
nodule in segment 7 (Fig. 3a). The patient subsequently
received five cycles of nivolumab monotherapy because
of chemotherapy-induced liver damage. During this
period, the primary tumor tended to increase in size
(Fig. 3a), but the disappearance of the PALN metastases
and shrinkage of the liver metastases were maintained.
Tumor markers mainly were improved, with a preopera-
tive CEA of 0.8 ng/ml and CA19-9 of 74.8 U/ml.

Eleven months after treatment initiation, distal gas-
trectomy with D2 lymphadenectomy and partial hepa-
tectomy of segment 7 were performed as conversion

Scycles Preoperatively

Fig. 3 Case 3.aTreatment course in Case 3. The patient was diagnosed with advanced gastric cancer, multiple liver metastases (yellow
arrowheads), and multiple para-aortic lymph node (PALN) metastases (yellow dashed lines) and received SOX plus nivolumab therapy. After 10
cycles of chemotherapy, all liver metastases (except those in S7) and the PALN metastases were resolved (green arrowhead and dashed lines),

and the primary lesion was remarkably reduced. The patient developed sinus occlusion syndrome caused by oxaliplatin and received five additional
cycles of nivolumab monotherapy. The primary lesion increased in size, but the liver metastasis and the PALN metastases were maintained

at a reduced size. The patient thereafter underwent conversion surgery. b A Borrmann type 3 tumor with two ulcers in the gastric lesser curvature
and anterior wall. ¢ White nodules in the liver. d Viable atypical cells disappeared from all specimens. The site contained an inflammatory cell
infiltrate and some fibrosis. EGD esophagogastroduodenoscopy, CT computed tomography, MRl magnetic resonance imaging
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surgery. The lesion in segment 7 was visualized as a non-
contrasting area during intraoperative contrast-enhanced
ultrasonography. The final pathological diagnosis was
M, ant, Type 3, muc>tub2, ypT2(MP), INFb, Lylb,
V1b, pPMO (90 mm), pDMO (25 mm), ypN2(3/36), and
ypStage IIB [7] (Fig. 3b). The primary tumor exhibited a
grade 1b histological response [7]. The resected liver tis-
sue showed no viable atypical cells, suggesting their elim-
ination through chemotherapy and the achievement of
tumor cell disappearance (Fig. 3¢, d).

The patient received S-1 plus docetaxel therapy post-
operatively. At the time of this writing, she had remained
alive without disease relapse for 6 months. Both CEA and
CA19-9 remained within normal limits.

Discussion

The standard approach to managing unresectable
advanced or recurrent gastric cancer is palliative chemo-
therapy [1, 2]. However, the prognosis is often unfavora-
ble, with a median survival time of only 15 months [8, 9].
Liver metastasis is a common occurrence in patients with
gastric cancer. Although surgical resection has shown
promising outcomes in patients with a single liver metas-
tasis, the role of surgical intervention in patients with
multiple liver metastases remains uncertain [10-15]. Shi-
rasu et al. [16] compared the outcomes of surgery-first
and chemotherapy-first approaches for patients with two
to three liver metastases. Their analysis demonstrated
that a chemotherapy-first strategy significantly improved
PFS, with subsequent liver resection performed after a
positive chemotherapy response in three cases.

Conversion surgery, designed for patients with unre-
sectable clinical Stage IVB [7] gastric cancer who respond
to chemotherapy, offers the potential for long-term sur-
vival and even cure [5]. The CONVO-GC-1 study, the
most extensive international multicenter study to date,
retrospectively evaluated 1206 patients with Stage IV
gastric cancer who underwent conversion surgery [17]. In
that study, achieving RO resection in conversion surgery
for liver metastases resulted in a median survival time
of 95.2 months for patients with a single liver metastasis
and 56.6 months for those with three or more metasta-
ses, demonstrating positive outcomes even for patients
with multiple liver metastases [17]. These findings indi-
cate that conversion surgery is a promising approach for
treating multiple liver metastases.

Despite the extensive research on liver metastases in
patients with gastric cancer, there is a lack of information
regarding how frequently cancer cells persist in recogniz-
able liver metastases or the specific imaging character-
istics of such cases following chemotherapy. A PubMed
search for similar case reports published since 2000,
using keywords such as “gastric cancer, liver metastasis,
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complete response,” “gastric cancer, liver metastasis,
complete remission,” and “gastric cancer, liver metastasis,
conversion surgery, yielded 52 reports. Among the 47
reports available since 2007, 41 described patients with
gastric cancer in whom liver metastases had responded
to chemotherapy, leading to their disappearance or sig-
nificant reduction in imaging (excluding 6 reports with
unclear imaging findings or insufficient laboratory data).
In 17 cases, liver metastases were still recognizable on
imaging after chemotherapy [18-33]. In eight of these
cases, liver resection was deemed necessary, and in
seven, pathological evidence confirmed the disappear-
ance of cancer cells. Most of the 17 patients with image-
recognized liver metastases achieved long-term survival,
but some developed recurrence of liver metastases. The
significance of resecting markedly reduced liver metas-
tases as shown by imaging remains uncertain. However,
given the importance of achieving RO resection in con-
version surgery [17], hepatic resection may be considered
to achieve a potential cure and long-term survival if the
liver metastases can be safely excised.

The integration of nivolumab into conventional chemo-
therapy regimens has resulted in a 10% to 15% increase in
response rates [3, 4]. Nivolumab holds promise for reduc-
ing or eliminating liver metastases, potentially expanding
the pool of patients eligible for conversion surgery. All
three of our patients received nivolumab, resulting in the
complete eradication of tumor cells and their replace-
ment with fibrous tissue in all liver metastases visible on
contrast-enhanced MRI. In the above-mentioned reports
of successful chemotherapy for liver metastases of gas-
tric cancer, nivolumab was utilized in six patients [28, 29,
32-35]. Of these, only three underwent conversion sur-
gery for liver metastases. The number of reported cases
to date remains small. Analysis of more cases will reveal
whether these characteristics are unique to nivolumab
and how it compares to chemotherapy alone.

This study has two main limitations. First, we reported
only three cases. Second, nivolumab has only been avail-
able for a short time to date. If more clinical experience is
gained and similar case data can be collected, it may be
possible to develop a standard treatment strategy for liver
metastasis of gastric cancer.

Conclusion

In this report, we presented three cases in which multi-
ple unresectable liver metastases at diagnosis responded
favorably to chemotherapy, including nivolumab, ulti-
mately leading to RO resection through conversion
surgery. Furthermore, although preoperative imaging
indicated the presence of liver metastases in Cases 2 and
3, pathological examination revealed no residual cancer



Kawai et al. Surgical Case Reports (2024) 10:138

cells in the resected liver metastases, demonstrating the
efficacy of the chemotherapy.
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