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Advanced gastric cancer with lymph node metastasis successfully
treated using multimodal therapy: a case report
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Abstract: The emergence neo-adjuvant chemotherapy and multi-disciplinary team (MD'T) approach
has improved the prognosis of advanced gastric cancer in the recent years and our medical center has been
implementing both treatment modality in the treatment of our surgical oncological patients. This case report
describes a 64-year-old patient who was initially diagnosed with a ¢T4N2MO gastric adenocarcinoma by CT,
positron emission tomography (PET)-CT, gastroscopy with lesion biopsy and endoscopic ultrasound. After
MDT discussion, the patient was treated with neo-adjuvant chemotherapy (5 SOX cycles), where marked
remission was observed (under CT and gastroscopy), then she underwent surgical intervention with radical
gastrectomy (D2 + PAND), followed by hyperthermic intraperitoneal chemotherapy (HIPEC) and adjuvant
chemotherapy (6 SOX cycles). The patient was regularly followed up and underwent regular check-ups (CT
and gastroscopy), and till last follow-up, the patient is alive and disease free. This shows that multi-modality
treatment with peri-operative chemotherapy, appropriate surgical intervention and HIPEC may serve as a

promising treatment combination for advanced gastric cancer.
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Introduction

Despite decreases in incidence worldwide, gastric cancer is
the fourth most common cancer worldwide and accounts
for 1.5% of all new diagnoses of cancer and 5.2% of all
cancer deaths (1,2). The highest mortality rates are reported
in East Asian countries such as China, Japan and Korea with
28.1 per 100,000 males and 13.0 per 100,000 females (3).
Approximately 41% of all new gastric cancer diagnosis are
in China (3). Gastric cancers are usually diagnosed late at
an advanced stage where most patients are ineligible for
gastric resection, since most patient with late stage gastric
cancer who undergoes surgery as their primary treatment
method have a high risk of recurrence, disease progression
and mortality (4). This is particularly true for high-risk
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patients with locally advanced tumor stage, where the tumor
is serosa positive and multiple lymph node metastases are
present. Peri-operative chemotherapy or also known as
neo-adjuvant chemotherapy appears to improve prognosis
of such patients according to MAGIC, FNCLCC/FFCD
trial and EORTC 40954 phase I1I clinical trials (5-7), but at
the cost of increased surgical mortality. Our medical center
has been pioneering in neo-adjuvant chemotherapy therapy
in China, and here is a brief report of a patient of ours who
likely benefitted from this form of treatment.

Case presentation

The patient was a 64 years old female patient who on a
routine health check found elevated levels of CA19-9 at
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Figure 1 Gastroscopy at initial diagnosis showing a massive ulcerated mass along the small curvature of the stomach.

6,744 U/L, a subsequent gastroscopy discovered a massive
ulcerated mass along the small curvature of the stomach that
covered up 1/3 of the surface area of the stomach (Figure I),
which was later histologically confirmed to be a gastric
adenocarcinoma by lesion biopsy. Physical examination
revealed no remarkable abnormalities other than a palpable
mass around the epigastrium about 3 ¢m x 3 cm in size.
The patient’s CT showed heterogenous enhancement of the
gastric wall and antrum which combined with the previous
test results confirmed the diagnosis of gastric cancer which
had invaded across all the layers of the gastric wall into
the adipose tissue surrounding the stomach. There were
multiple enlarged lymph nodes detected by CT in the
peritoneum, around the stomach and the spaces between the
stomach and the liver, which were possible positive lymph
node metastases (Figure 2). The patient’s positron emission
tomography (PET)-CT further revealed thickened gastric
walls and antral wall with remarked metabolic activity,
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multiple enlarged and highly metabolic lymph nodes in
the peritoneum and the spaces surrounding the stomach.
Endoscopic ultrasound showed an image that conformed
to gastric cancer and detected small amount of ascites.
All imaging tests did not detect any remarkable distant
metastasis. Her case was then brought in front of our multi-
disciplinary team (MDT) to set-up a treatment plan for her.

The patient was diagnosed with a ¢T4N2MO gastric
adenocarcinoma according to the TNM staging system
of Union for International Cancer Control (UICC) and
American Joint Committee on Cancer (AJCC), the most
widely used staging system to evaluate the prognosis
of gastric cancer patients, and the MDT suggested
preoperative neoadjuvant chemotherapy using SOX
chemotherapy regimen first.

After 3 cycles of SOX regimen (oxaliplatin 200 mg
+ S-1 60 mg, BID 14 days) where the patient reported
no severe adverse effect from the chemotherapy drugs,
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Figure 2 Patient’s CT showing heterogenous enhancement of the gastric wall and antrum, and peri-gastric lymph nodes.

she underwent a second CT to observe the effect of
neoadjuvant chemotherapy and the second CT showed
that the gastric cancer still infiltrated the whole depth of
the gastric wall but there were now slightly visible margins
in the surrounding adipose tissue the previously enlarged
peri-gastric lymph nodes were slightly smaller as seen in
Figures 3 and 4. A repeat gastroscopy revealed a regression
in size of the ulcerated mass in the stomach (Figure 5). After
another round of MDT discussion, it was decided that
the patient was responsive to chemotherapy and should
continue 2 more rounds of neoadjuvant chemotherapy and
then reassess her condition for surgery.

After 2 more cycles of SOX (oxaliplatin 200 mg + S-1
60 mg, BID 14 days), a repeat CT showed that the previously
thickened gastric wall and antrum were slightly thinner, and
the margins clearer, the lymph nodes were smaller compared
to her previous CT. Blood tests showed a lowered level of
CA19-9 of 62.75 U/mL. After another MDT discussion
she was deemed surgery fit and was operated on the 26"
August 2016, she underwent radical gastrectomy as seen in
Figure 6 (D2 + PAND) (8,9), post-operative pathology
confirmed that she had a poorly differentiated gastric
adenocarcinoma which had invaded across all the thickness
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of the gastric wall and reached but not breached the serous
layer, a total of 60 lymph nodes were positive for cancer
cells out of 148, and the paraaortic lymph nodes were
also positive for cancer cells. Immunohistochemical test
showed that the tumor was CerbB-2 negative. According
to the 8" version of AJCC cancer staging system, our
patient was diagnosed with ypT4N3bM1, stage IV gastric
adenocarcinoma.

Three days after surgery, the patient was put under
hyperthermic intraperitoneal chemotherapy (HIPEC) with
1,000 mg of 5-FU once daily for 3 consecutive days (10).
Afterwards she was given 6 cycles of adjuvant chemotherapy
using SOX regimen (oxaliplatin 200 mg + S-1 60 mg, BID 14
days), where the first cycle of chemotherapy started a month
after surgery. She has not complained of serious adverse
reactions during her chemotherapy cycles, that is there
were no grade 4 or 5 adverse events (according to Common
Terminology Ciriteria for Adverse Events, CTCAE v4.0).
She has had several follow-ups checks after surgery, and up
to the last follow-up which was at the end of her adjuvant
chemotherapy, she was disease-free without any sign of
recurrence or disease progression as seen in Figure 7 which is a
follow-up CT scan after surgery and adjuvant chemotherapy.
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Figure 3 Comparing CT of the stomach before and after 3 cycles of neo-adjuvant chemotherapy. (A) CT at initial diagnosis; (B) CT after

3 cycles of neoadjuvant chemotherapy showing thinner gastric wall and clearer margins in the peri-gastric adipose tissues.

Discussion

Multimodal treatment including neoadjuvant chemotherapy,
surgical resection with negative margins (RO-resection)
followed by adjuvant chemotherapy is gaining more and
more importance in the treatment of gastric cancer (11,12)
after several previous trials have shown that perioperative
chemotherapy to be superior to surgery alone in terms of
disease-free survival and overall survival (5-7).

However, it seems that preoperative neo-adjuvant
chemotherapy increases surgical morbidity and mortality
(13,14). The most common complications in multimodal
treatment using neo-adjuvant chemotherapy are surgical
wound infections and anastomotic leakage (15,16), which
ranges from 7-58.9% (17,18) and post-operative mortality
which ranges from 0-13% (19,20). Hence careful measures
should be undertaken to screen patients before the
treatment and proper care taken during the course of the
treatment to reduce operative morbidity and mortality.

In Asia, the chemotherapy regimen of choice is SOX,
which is both recommended in NCCN, AJCC and has been
shown to be more beneficial to Asian patients from the
CLASSIC trial which has been carried out in Korea, Taiwan
and China (21). Our patient has been responsive to this
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regimen and has shown next to no adverse reactions to it.

Usually the most challenging question to gastric cancer
surgeons worldwide is when surgery should be done and
which level of lymph node dissection should be done, for
our patient the optimal window for surgery was decided
by an MDT team which assessed her based on her clinical
status and through thorough imaging modalities including
endoscopic ultrasonography (EUS), CT, PET-CT, and
endoscopy with lesion biopsy. In our medical center, a D2
lymph node resection is the norm for patients with T2 or
higher, and PAN dissection is recommended in patients
with confirmed second station enlarged lymph nodes
confirmed pre-operatively (22,23), and since the patient CT
and PET-CT both showed involvement of the PAN, the
surgical team decided on a total gastrectomy with D2 and
PAND resection.

Another important issue surrounding this patient
treatment choices is the use of prophylactic HIPEC (10).
In about 25% of all recurrent tumors of gastric origin,
the recurring disease will be confined to the peritoneum,
which is why surgeons focused on finding a way to stop the
metastatic process of the tumor in the peritoneum. However,
HIPEC in patients can also increase morbidity (24)
and patients should be properly screened before treatment.
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Figure 4 CT scans of peri-gastric lymph nodes before and after 3 cycles of neoadjuvant chemotherapy where (A) CT at initial diagnosis and
(B) CT after 3 cycles of neoadjuvant chemotherapy with smaller and less enhanced lymph nodes.

Figure 5 Gastroscopy after 3 cycles of neo-adjuvant chemotherapy.
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Figure 7 CT of patient 1 week after surgery and 6 months after surgery (end of chemotherapy), showing no signs of recurrence or metastasis

in the abdominal cavity.

This type of prophylactic HIPEC in patients at high
risk of developing peritoneal metastatic tumors was first
investigated by Japanese studies led by Fujimoto ez a/. in
1999 (25), where they submitted that patients with high
grade serosa positive tumors had a higher 8 years overall
survival rate when compared to radical surgery and adjuvant
chemotherapy alone (62% vs. 49%) (25,26).

Our patient gastric cancer was a ¢ [4N2MO which in
the recent past was indicative of a poor prognosis but
with the development of treatment modalities and the
advent of multidisciplinary team using and coordinating
multiple treatment modalities, patients with more and
more advanced stage of gastric cancer can gain from it.
With a well-coordinated treatment plan consisting of
perioperative chemotherapy, RO resection and HIPEC
our patient with a post-operative ypT4N3bM1, stage IV
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gastric adenocarcinoma is still alive and disease free till last
follow-up.
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