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Abstract

Background: Peritoneal carcinomatosis is usually a terminal disease with short median survival
in patients with gastric cancer. Systemic FOLFOX is one of the most used regimens in the first-
line treatment of metastatic gastric cancer. However, there is scarce evidence that cytoreduc-
tive surgery (CRS) and intraperitoneal heated chemotherapy (HIPEC) improves oncological out-
comes of patients with advanced gastric cancer. Methods: Herein we present a case of a young
woman with advanced gastric cancer with omental and peritoneal metastases who achieved
an excellent response after 6 months of FOLFOX followed by CRS and HIPEC. Results: A 53-
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year-old woman was diagnosed with advanced gastric carcinoma, with extensive omental cak-
ing and several peritoneal implants measuring 2 cm at the largest diameter. The patient re-
ceived mFOLFOX6 for 6 months with excellent clinical and radiographic response. She was then
submitted to a D2 total gastrectomy followed by CRS and HIPEC with mitomycin. The final
pathology report showed a focal adenocarcinoma in the stomach measuring 0.4 mm with no
residual tumor in the peritoneum (ypT1ypNO). The patient has been well and disease free for
more than 4 years. Conclusion: While still controversial, CRS followed by HIPEC may be a cu-

rative therapeutic option for highly selected patients. © 2018 The Author(s)
Published by S. Karger AG, Basel

Introduction

Gastric cancer is one of the most common cancers worldwide, being responsible for sev-
eral thousands of deaths every year [1]. Most patients either present with advanced disease
or develop recurrence after a curative-intent treatment [2]. Despite improvement of systemic
therapy in the recent era, long-term survival rates for patients with advanced gastric cancer
remains poor [3].

The peritoneal surface is the major failure site for patients with gastric cancer and has
been associated with female gender, advanced T-stage, distal lesions, and diffuse-type tumors
[4, 5]. Indeed, intraperitoneal spread of tumor cells has been observed in more than 50% of
patients who die of recurrence following surgery in gastric cancer [6]. The physiopathology of
peritoneal carcinomatosis involves exfoliation of the cancer cells from the serosal surface of
the stomach into the peritoneal cavity, which confers an even shorter survival in patients with
advanced gastric cancer. Traditionally, treatment options for gastric cancer patients with per-
itoneal deposits include systemic chemotherapy, supportive care, and palliative surgery for
those who develop obstruction.

During the more recent years, novel techniques have been under development and al-
lowed aggressive surgery to gain a definitive role among selected patients with peritoneal car-
cinomatosis. This strategy consists of complete cytoreductive surgery (CRS) of peritoneal le-
sions followed by administration of hyperthermic intraperitoneal chemotherapy (HIPEC). The
aim of CRS is to eradicate all macroscopic disease, while intraperitoneal perfusion of a heated
solution containing antineoplastic drugs tries to eliminate remaining viable tumor cells in the
peritoneal cavity [7]. Since the extent of peritoneal deposits, as measured by the peritoneal
cancer index, is essential to a favorable outcome, prognostic indicators are used to select pa-
tients for treatment [8]. Although long-term survivors have been described with CRS and
HIPEC [9, 10], both complexity and toxicity associated with the procedure have prevented
them from gaining widespread acceptance.

Here we present the case of a patient with advanced gastric cancer who achieved a near-
complete clinical response to neoadjuvant FOLFOX and underwent CRS and HIPEC, being now
cancer free for more than 3 years.

Case Description

A previously healthy 53-year-old woman presented in May 2013 with increased ab-
dominal volume. An ultrasound revealed ascites and peritoneal deposits. This was followed
by computed tomography on May 24, 2013, which demonstrated omental caking and several
peritoneal implants measuring 2 cm at the maximum diameter (Fig. 1). There was no evidence
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of visceral metastasis. An endoscopy was requested and revealed a 5.0-cm ulcerated lesion at
the greater curvature. Biopsy confirmed a signet-ring cell carcinoma of the stomach, HER2
negative (Fig. 2). The patient was started on systemic 5-fluorouracil and oxaliplatin (FOLFOX)
and achieved an excellent clinical response, as demonstrated by a computed tomography scan
of August 1, 2013 (Fig. 3). It showed a marked reduction of the ascites, omental and peritoneal
lesions. After 12 cycles of FOLFOX, she underwent total gastrectomy, D2 lymphadenectomy,
and CRS with HIPEC (mitomycin C) on January 2, 2014. The final pathology report demon-
strated only a focal adenocarcinoma in the stomach measuring 0.4 mm with no residual tumor
in the peritoneum (ypT1 ypNO) (Fig. 4, Fig. 5). Since then, the patient has been well and dis-
ease free for more than 4 years.

Discussion

With limited available data from the literature, CRS with HIPEC seems to provide survival
benefits to selected patients with advanced gastric cancer due to peritoneal carcinomatosis.
However, the results of HIPEC with conventional drugs such as oxaliplatin, mitomycin C, and
5-fluorouracil in peritoneal carcinomatosis of gastric origin have been disappointing when
compared to pseudomyxoma peritonei or colorectal cancer [9]. In a retrospective French
study including 159 gastric cancer patients with peritoneal disease as the only site of meta-
static involvement, CRS plus HIPEC yielded a 5-year overall survival (0S) rate of 13% and a
median OS of only 9.2 months [10]. Moreover, complete cytoreduction increased the 5-year
0S to 23% [10]. Later, the beneficial effect of HIPEC in the treatment of gastric carcinoma with
peritoneal carcinomatosis was demonstrated in a small phase III trial with 68 patients who
were randomized between complete CRS alone or complete CRS followed by HIPEC [11]. Mac-
roscopic complete cytoreduction was achieved in approximately 60% of the patients in each
arm. In this study, intraperitoneal chemotherapy involved cisplatin 120 mg and mitomycin C
30 mg each in 6,000 mL of normal saline at 43°C over 60-90 min. At a median follow-up of 32
months, there was only 1 patient alive (2.9%) in the CRS group, while there were 5 (14.7%)
long-term survivors in the CRS plus HIPEC group. Median OS was significantly increased in
the HIPEC group (11 vs. 6.5 months, p = 0.046). A multivariate analysis revealed that complete
CRS plus HIPEC, synchronous peritoneal carcinomatosis, completeness of surgery, systemic
chemotherapy =6 cycles, and no serious adverse events were independent predictors for bet-
ter OS [11].

More recently, a small trial with 17 gastric cancer patients randomized them to CRS
plus HIPEC and systemic 5-fluorouracil, oxaliplatin, and irinotecan (FOLFOXIRI) or systemic
FOLFOXIRI alone [12]. Median OS was 11.3 months in the more aggressive arm compared to
only 4.3 months in the chemotherapy alone group. In addition, the authors reported 2 long-
term survivors in the surgery plus systemic chemotherapy group (one of them for more than
4 years). All 4 patients surviving beyond 12 months achieved complete cytoreduction and had
an initial peritoneal cancer index of <15 [12].

However, CRC with HIPEC has been considered a highly morbid approach. In the afore-
mentioned retrospective French study, postoperative mortality was 6.5% with an estimated
grade 3-4 morbidity of 28.8% [10]. In addition, the phase III trial comparing CRS with or with-
out HIPEC reported serious adverse events in 14.7% of the combined strategy group, includ-
ing wound infection, sepsis, respiratory failure, gastrointestinal bleeding, severe bone mar-
row suppression, and intestinal obstruction [11]. Those serious adverse events had a marked
negative impact on OS.
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The fact that our patient has been cancer free for more than 4 years highlights the im-
portance of considering CRS plus HIPEC in selected patients. The optimal clinical response to
neoadjuvant FOLFOX was crucial to determine the choice of this aggressive strategy, allowing
the patient to achieve complete cytoreduction. This is a very unique case since patients with
upfront large peritoneal involvement are usually denied surgery and have a dismal prognosis.
However, this patient achieved an almost complete response with FOLFOX and was then sub-
mitted to CRS with HIPEC, offering her a disease-free interval of more than 4 years now.

In conclusion, maximal CRS combined with HIPEC and systemic chemotherapy in well-
selected patients with gastric carcinomatosis and limited disease burden may achieve pro-
longed OS. Patient selection should be carried out by a multidisciplinary team of specialists,
including experienced surgeons, anesthesiologists, clinicians, and oncologists.
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Fig. 1. CT scan showing omental caking and several peritoneal implants measuring 2 cm in the maximum
diameter.
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Fig. 2. a, b Poorly differentiated adenocarcinoma infiltrating the epiplon with signet-ring cells (HE).
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Fig. 4. a—c Sparse clusters of residual neoplastic cells infiltrating the muscular layer of the mucosa. The
largest focus measures 0.4 mm.

Fig. 5. a, b Peritoneum (HE, x200). Areas of peritoneal fibrosis. Absence of residual neoplasia.
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