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Abstract

Conversion therapy for gastric cancer is a new therapeutic concept. We report a case of a patient with advanced gastric cancer
who underwent conversion surgery due to a remarkable regression of multiple liver metastases following chemotherapy. A
71-year-old man was referred to our hospital with gastric cancer. Esophagogastroduodenoscopy (EGD) revealed an irregular,
nodular, ulcerated lesion in the lower third of the stomach. Analysis of biopsy specimens revealed a poorly differentiated
adenocarcinoma. Abdominal contrast-enhanced computed tomography (CT) showed multiple liver mass lesions. The patient
was clinically diagnosed with advanced gastric cancer with liver metastases and received S-1 plus oxaliplatin chemotherapy.
After 6 cycles of chemotherapy, CT and magnetic resonance imaging showed complete resolution of the liver metastases,
and EGD detected mucosal irregularities only. Since there was no evidence of further metastatic lesions in other organs, the
patient underwent distal gastrectomy with D2 lymphadenectomy. The gross appearance of the surgically resected specimen
showed a slightly elevated tumor measuring 4.5 X 3.5 cm. Pathological examination confirmed the diagnosis of a moderately
differentiated gastric adenocarcinoma invading the muscularis propria with no lymph node metastases. The postoperative
course was uneventful. The patient has continued to receive S-1 and oxaliplatin chemotherapy, and there has been no evidence
of recurrence for 3 months following the operation. We propose that conversion therapy might be an effective treatment for
patients with advanced gastric cancer; however, further studies and assessments are needed to confirm and establish this
treatment strategy.

Keywords Gastric cancer - Liver metastases - Gastrectomy - Conversion surgery - Chemotherapy - Adjuvant surgery

Introduction treatment for prolonging survival and improving quality

of life if the cancer recurs or is an unresectable metastatic

Gastric cancer is currently the fourth most frequent cancer,
and is the third leading cause of cancer-associated death
worldwide [1]. Surgical resection with regional lymphad-
enectomy remains the most effective treatment for gastric
cancer; however, systemic chemotherapy is the standard
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gastric cancer [2]. Although surgical removal of liver metas-
tases of gastric cancer is still controversial, a recent phase
III trial could not prove the superiority of palliative gastrec-
tomy followed by chemotherapy over chemotherapy alone
for stage IV gastric cancer [3].

Conversion therapy is a new therapeutic concept. This is
defined as a surgical treatment, in which a curative resec-
tion is performed after chemotherapy in an attempt to
remove tumors that were originally regarded as technically
or oncologically unresectable or only marginally resectable
[4]. Although this approach has played a crucial role in the
field of colorectal cancer [5], the application of conversion
surgery to gastric cancer is novel. We herein report a case
of advanced gastric cancer with liver metastases that was
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successfully downgraded by systemic chemotherapy using
S-1 and oxaliplatin and conversion surgery.

Case report

A 71-year-old man complaining of epigastric discom-
fort was referred to our hospital for further examination
following diagnosis of gastric cancer by a local medical
doctor. The laboratory findings on admission were as fol-
lows: normal red blood cell count (493 X 10*mm?; nor-
mal range, 435-555 X 104/mm3), normal white blood cell
count (5.7 X 103/mm3; normal range, 3.3-8.6 X 103/mm3),
and high C-reactive protein levels (0.61 mg/dl; normal
range, < 0.3 mg/dl). High levels of the serum tumor mark-
ers alpha-fetoprotein (18.0 ng/ml; normal range, < 7.0 ng/
ml) and carbohydrate antigen (CA) 72-4 (22.8 U/ml; nor-
mal range, < 6.9 U/ml) were detected, while levels of the
serum tumor markers carcinoembryonic antigen, CA 19-9,
and CA125 were within the normal ranges. Esophagogas-
troduodenoscopy (EGD) showed a nodular elevated lesion
with an irregular central depression in the lower third of
the stomach. Biopsy specimens of the lesion revealed a
poorly differentiated adenocarcinoma (Fig. 1a), and immu-
nohistochemical analysis of the tumor showed no reactivity
for the human epidermal growth factor receptor 2 (HER2).
Abdominal contrast-enhanced computed tomography (CT)
revealed wall thickening with homogeneous enhancement in
the lower part of the stomach, enlarged lymph nodes in the
perigastric area, and multiple low-density liver mass lesions
(Fig. 1b).

The clinical diagnosis was cT3N3M1, which is equivalent
to stage I'V in the Japanese classification system [6], and the
patient received chemotherapy using S-1 plus oxaliplatin.

We selected this combination regimen for chemotherapy
from the viewpoint of renal function protection compared
with the cisplatin based one, taking elderly patient into
account. In addition, it allowed outpatient care, because
it was not required a hydration therapy to preserve renal
function. An 80 mg/m?/day dose of S-1 was administered
orally twice daily for the first 2 weeks of a 3-week cycle.
On day 1 of the 21-day cycle, the patient received 100 mg/
m? of intravenous oxaliplatin followed by 80 mg/m?/kg of
S-1. After 4 courses of chemotherapy, the liver metastases
had shrunk remarkably and EGD showed a slightly elevated
lesion with mucosal irregularity in the area in which the ini-
tial tumor was located (Fig. 2a). After 6 courses of chemo-
therapy, the liver metastases were finally not detected by CT
(Fig. 2b). The gastric wall thickening and lymphadenopathy
in the perigastric area also showed remarkable reductions.
In addition, magnetic resonance imaging (MRI) using gad-
olinium ethoxybenzyl diethylenetriamine penta-acetic acid
and '8F-fluorodeoxyglucose positron-emission tomography
combined with computed tomography could not detect any
liver mass lesions.

As there was no evidence of further metastatic lesions in
any other organs, the patient underwent distal gastrectomy
with D2 lymphadenectomy followed by a Billroth I recon-
struction. There was a slight sclerotic change of tissue in the
perigastric area during dissection of the lymph nodes, while
it did not require further technical artifice for the surgical
procedure compared with conventional operation. The oper-
ating time was 275 min, and blood loss was 200 ml.

The gross appearance of the surgically resected
specimen showed a slightly elevated tumor measuring
4.5 x 3.5 cm (Fig. 3). Microscopic examination of the
specimen confirmed the diagnosis of a moderately dif-
ferentiated adenocarcinoma in the stomach with invasion

Fig. 1 Initial esophagogastroduodenoscopy and computed tomogra-
phy. Esophagogastroduodenoscopy shows an obvious elevated lesion
with an irregular central depression in the lower third of the stom-
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ach (a). Abdominal contrast-enhanced computed tomography shows
multiple liver metastases (arrows) and enlarged lymph nodes in the
perigastric area (arrowhead) (b)
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Fig.2 Esophagogastroduodenoscopy and computed tomography
after systemic chemotherapy. Esophagogastroduodenoscopy reveals a
slightly elevated lesion with an indistinct margin in the area where

Fig.3 The macroscopic appearance of the surgically resected speci-
men. The gross appearance of the resected specimen shows a slightly
elevated tumor measuring 4.5 X 3.5 cm in the anterior wall of the
lower third of the stomach (arrows)

of the muscularis propria and no lymph node metastases
(Fig. 4). Viable tumor cells were found in less than one-
third of the section where the tumor was located prior to
chemotherapy. Following preoperative therapy, the tumor
was classified as ypT2NOMO, stage IB. In addition, the
histological response after preoperative therapy meant
that the primary tumor could be downgraded to grade 2,
according to the Japanese classification system [6]. The
postoperative course was uneventful and there has been no
evidence of recurrence for 4 months following the opera-
tion. The patient has been well and continues to receive
S-1 plus oxaliplatin chemotherapy.

the tumor was initially located (a). Abdominal contrast-enhanced
computed tomography shows no liver mass lesions and a remarkable
reduction in lymph node swelling (b)

Fig.4 Histological findings of the surgically resected specimen. The
histological results reveal a moderately differentiated adenocarcinoma
in a limited area of the mucosa. The remains of the cancer cell nest
could be seen in the muscularis propria with fibrous changes

Discussion

Herein we described a case of a patient with advanced
metastatic gastric cancer who was treated with conversion
surgery due to the complete response of the liver metas-
tases after systemic chemotherapy using S-1 plus oxali-
platin. We searched the Medline and PubMed databases
for English-language literature, published between 2000
and 2016, describing the use of conversion surgery for
advanced gastric cancer. We used the keywords “advanced
gastric cancer”, “chemotherapy” and “conversion surgery”.
We obtained a range of data on age, gender, tumor loca-
tion, depth of invasion, histological type, treatments, and
outcomes for each patient. To the best of our knowledge,

@ Springer



300 Clinical Journal of Gastroenterology (2018) 11:297-301

our case report is only the fifth case describing the use of
conversion surgery to treat advanced gastric cancer to be § § L § L
reported in the English literature, and the first case using 2 é é Z é E
S-1 plus oxaliplatin chemotherapy. S g3 g S EE g S ET
The clinicopathological features of the 4 previously 5 aF = E @ ﬁ =
reported cases [7-9] and the present case are listed in
Table 1. From these cases we found that the median patient 2% Sm S« S« g s
age was 57 years (range 54-71 years). Patients were pre- g & 2= 2= E =2 = ;3 =
dominantly male, with a male-to-female ratio of 4:1. Tumors § % E §° é §° E Q‘é" é §° ‘E ?ﬁ”
were located in the lower one-third of the stomach in all €5 &% a® a¥  a¥ e
cases and the gross appearance type was elevated in 4 cases
and ulcerated in 1 case. Treatment consisted of total gastrec- 3
tomy in 1 patient and distal gastrectomy in 4 patients. His- & 756 9 @ ?Es é
tological analyses of the gastric adenocarcinomas revealed % 9 g £ @ g g
3 intestinal types and 2 diffuse-type carcinomas. The initial T = = A A = =
chemotherapy treatment regimen was S-1 plus cisplatin in 5
3 cases, S-1 plus cisplatin with trastuzumab in 1 case, and §
S-1 plus oxaliplatin in 1 case. The median course of chemo- ) 8 8 8 o 8
therapy was 6 courses (range 1-18 courses).
In recent years, several studies have demonstrated the - g
surgical impact on patients initially diagnosed with unre- g £
sectable gastric cancer, which then became resectable dur- = % ?2:)
ing the course of receiving systemic chemotherapy [10-14]. 5 z53|~ — 2 x @
Yoshida et al. devised a system to help clarify the indications § o =
. . . . o =} =) N (=} <
for conversion therapy by proposing 4 new classification cat- B £ g5 3 é g 5 =
egories for stage IV gastric cancer based on the biology and = s g 2 2B Z E
heterogeneous characteristics of the tumors. [4]. Although § E, a 8 (_) % 6‘3 7 8 f _
patient eligibility remains unclear, proposed indications Z|0¢ I I = v » ©,
included patients from category 2, some patients from cat- g ® S B & - Y %
egory 3, and a very small number of patients from category 3|g A @ @ @ @ g
4. The present case was initially presented as a marginally 51|32 S S5 S S S 8
resectable metastasis without macroscopic peritoneal dis- ? T:f mé;o % > % > Z > 2 > 2 > é
semination, which could be classified as category 2 under “i =% = = F == o En
these new guidelines. g, £ 2
S-1-based combination therapy is used mainly as a first- z § - é %
line treatment for unresectable advanced gastric cancer § § 'o'g é § :§, g g, %
[15, 16]. S-1 is an orally active combination of tegafur (a |88 5 5 5 5 5 = &
prodrug that is converted by cells to fluorouracil), gime- § © = moo| 2 = 5 ;
racil (an inhibitor of dihydropyrimidine dehydrogenase), E g i g
and oteracil (which inhibits the phosphorylation of fluo- 2 é g § R B R g 5
rouracil in the gastrointestinal tract, thereby reducing the -;5 5 © § £
toxic gastrointestinal effects of fluorouracil). S-1 plus oxali- 'é g £ 2 % g3 g, ‘Eﬂ
platin chemotherapy has shown promising efficacy against = © = =2 = = = E ‘—§
unresectable advanced gastric cancer in several large trials £z S §
. . 18 I
[17, 18]. Therefore, even if conversion therapy can be per- 3| > Q3
formed, chemotherapy should be continued for as long as Tg :E)D T on0g g = 5 é
possible after tumors have been resected until the tumors 2. - = o« — = 5 g
acquire resistance to chemotherapy or until uncontrollable % ;:3’ § § § § § § '2
adverse events occur in the patients [4, 14, 18, 19]. In the § = % z
present patient, the postoperative time may be not enough to £ = = PR =
evaluate whether the conversion surgery might be beneficial. © 3 % :—‘% é § = §
Further careful medical follow-up is needed to determine the % £ E E‘ & ‘Lg’ g % g
benefit of conversion surgery. e |2 E £ 3 2 & S8
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In general, the term “conversion therapy” is used a
therapeutic concept in which the treatment strategy is con-
verted by chemotherapy to curative treatment through an
onco-surgical approach. Considering the achievements of
adjuvant chemotherapy, which is called for chemotherapy
when a complete resection without residual tumor has been
performed, the term ‘adjuvant’ can be used when the tumor
does not exist macroscopically. On the basis of this sense,
the term ‘adjuvant surgery’ could be defined as the curative
surgery after complete response was detected by chemother-
apy in metastatic advanced cancer [20, 21]. Further discus-
sion seems to be required to determine the most appropriate
terminology.

In conclusion, conversion surgery is a challenging but
promising treatment strategy for patients with initially unre-
sectable gastric cancer and can contribute to improved treat-
ment outcomes for patients with metastatic advanced gastric
cancer. However, further investigations including case—con-
trol studies with large sample sizes and prospective cohort
studies and/or randomized control trials are needed to verify
this.
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