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by Two-Stage Gastrectomy and Adjuvant 
Hyperthermic Intraperitoneal Chemotherapy 
(HIPEC) for Perforated Gastric Carcinoma: 
A Case Report

 E Daniele Bernardi
 B Emanuele Asti
 F Davide Ferrari
 ADE Luigi Bonavina

 Corresponding Author: Daniele Bernardi, e-mail: daniele.bernardi@grupposandonato.it
 Conflict of interest: None declared
 Source of support: This work was supported by AIRES (Associazione Italiana Ricerca ESofago)

 Patient: Male, 65
 Final Diagnosis: Gastric carcinoma
 Symptoms: Abdominal and/or epigastric pain
 Medication: —
 Clinical Procedure: —
 Specialty: Surgery

 Objective: Unusual clinical course
 Background: Perforated gastric cancer accounts for less than 1% of patients who present with an acute abdomen and for 

up to 16% of all gastric perforations. A two-stage laparoscopic procedure may be the therapeutic strategy of 
choice in selected patients, and adjuvant hyperthermic intraperitoneal chemotherapy (HIPEC) can reduce the 
incidence of peritoneal recurrence. A rare case of subphrenic abscess and gastric perforation due to carcinoma 
of the gastric fundus, followed by two-stage gastrectomy and adjuvant HIPEC is presented.

 Case Report: A 65-year old man presented with a left subphrenic abscess secondary to perforated gastric carcinoma. 
Laparoscopic drainage of the abscess was performed. Ten days later, following recovery from sepsis, the patient 
underwent total laparoscopic gastrectomy, and adjuvant HIPEC followed by a Roux-en-Y esophagojejunostomy. 
Histopathology showed an intestinal-type gastric adenocarcinoma. The tumor was staged as pT4aN0. The post-
operative course was uneventful except for transient atrial fibrillation. The patient was discharged home on 
postoperative day 11. Systemic adjuvant chemotherapy was begun one month later. At six-month follow-up, 
the patient had no discomfort on eating or any other symptoms.

 Conclusions: In this case, a two-stage laparoscopic treatment for perforated gastric carcinoma combined with adjuvant HIPEC 
was feasible and safe and may be considered at the time of laparoscopic gastrectomy in selected patients with 
perforated gastric carcinoma.
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Background

Gastric perforation is a rare condition which is associated with 
less than 1% of cases of primary gastric carcinoma and up to 
16% of all causes of gastric perforation [1]. The preoperative 
diagnosis of gastric malignancy is rare [2], and a two-stage 
surgical operation has been recommended to control perito-
nitis following perforation and to achieve complete resection 
of the tumor [3].

Gastric perforation associated with gastric carcinoma may 
cause dissemination of cancer cells in the peritoneal cavity, 
leading to peritoneal carcinomatosis. Adjuvant hyperthermic 
intraoperative chemotherapy (HIPEC) has been shown to re-
duce the risk of developing peritoneal carcinomatosis from 
gastric cancer [4].

We report the case of a patient with perforated carcinoma 
of the gastric fundus treated by emergency laparoscopy with 
drainage of subphrenic and perisplenic abscesses, and sub-
sequent laparoscopic total gastrectomy with adjuvant HIPEC 
and Roux-en-Y esophagojejunostomy.

Case Report

A 65-year-old Caucasian man was admitted to the emergency 
department with persistent dyspnea, fever, and mild abdom-
inal pain in the left upper quadrant. He had a body mass in-
dex (BMI) of 28.1 kg/m2 and a past medical history of type 2 
diabetes mellitus and mild hypertension. Before admission to 
hospital, he had been treated with levofloxacin and ceftriaxone 
during the previous week for suspected left basal pneumonia. 

On physical examination, there was slight tenderness of the 
upper left quadrant without peritoneal signs.

His body temperature was 38°C, blood pressure was 120/60 
mmHg, pulse rate was 95 beats/min, and oxygen saturation 
was 95% on room air.

On hospital admission, blood gas analysis showed acute re-
spiratory alkalosis and increased serum lactate (3.90 mmol/L). 
Laboratory findings also included hemoglobin (Hb) 6.7 g/dL 
(normal range, 14.0–18.0 g/dL); white blood cell (WBC) count 
45.01×103/uL (normal range, 4.00–11.00×103/uL), consisting of 
97.2% neutrophils (normal range, 55.0–70.0%). C-reactive pro-
tein (CRP) was 34.1 mg/dL (normal, <0.5 mg/dL). Chest X-ray 
showed left basal atelectasis and pleural effusion. A computed 
tomography (CT) scan of the chest and abdomen showed the 
presence of a left subdiaphragmatic and perisplenic abscess 
with air-fluid levels and multiple enlarged celiac and splenic 
lymph nodes (Figure 1A). About 900 mL of cloudy fluid was 
drained from the left pleural cavity. An upper gastrointestinal 
endoscopy showed a large and deep ulcerative lesion of the 
gastric fundus with no active bleeding (Figure 1B). During en-
doscopy, multiple gastric biopsies were taken.

Emergency laparoscopy was performed, with drainage of the 
abscesses. Samples of peritoneal fluid were taken for bacte-
rial culture and for cytology. Peritoneal cytology showed the 
presence of carcinoma cells. Histopathology of the endoscop-
ic biopsies confirmed the diagnosis of intestinal-type gastric 
adenocarcinoma, of moderate grade (G2).

Ten days later, following resolution of sepsis (Figure 2), the pa-
tient underwent a laparoscopic total gastrectomy. The surgical 
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Figure 1.  Computed tomography (CT) imaging of the chest and upper abdomen and endoscopy of the gastric fundus. (A) Computed 
tomography (CT) scan of the chest and upper abdomen shows a left subdiaphragmatic and perisplenic abscess with an 
air-fluid level (arrow). Multiple enlarged celiac and splenic lymph nodes are present. (B) Upper endoscopy shows a large 
ulcerative lesion of the gastric fundus (arrows).
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gastrectomy specimen was retrieved through a 5 cm mini-lap-
arotomy protected by an Alexis® device. Based on the find-
ings of a locally advanced gastric tumor of the upper-third of 
the gastric fundus, with positive peritoneal cytology, hyper-
thermic intraperitoneal chemotherapy (HIPEC) was admin-
istered as an adjuvant therapy. Fifteen minutes before start-
ing the HIPEC treatment, the patient received 20 mg/m2 of 
folinic acid and 400 mg/m2 of fluorouracil (5FU) intravenously, 
as induction chemotherapy. The Combat PRS™ peritoneum 
recirculation system (Galmaz Biotech, Madrid, Spain) was used, 
which allowed HIPEC to be undertaken with a closed abdo-
men technique and CO2 recirculation, maintaining a constant 
temperature of 42°C [5]. The laparoscopic port sites were used 
to accommodate the inflow and outflow catheters. The solu-
tion used for intraperitoneal chemotherapy was a combina-
tion of oxaliplatin 250 mg/m2 and a 2 L/m2 solution of 5% glu-
cose, and perfusion lasted for 60 minutes. At the end of the 
HIPEC treatment, a Roux-en-Y esophagojejunostomy was per-
formed using the OrVil™ circular stapler, introduced through 
the mini-laparotomy.

The patient’s postoperative course was uneventful, except for 
an episode of atrial fibrillation, which was successfully treated 
with amiodarone. The patient had a postoperative serum cre-
atinine and glomerular filtration rate (GFR) that remained 
within normal limits. The diagnosis of intestinal type gastric 
adenocarcinoma (Grade 2) was confirmed on the surgical spec-
imen (Figure 3) and the surgical resection margins were nega-
tive. The tumor was staged as pT4a–N0 following histological 
examination of 48 retrieved lymph nodes. Oral nutrition com-
menced on postoperative day 5, after a CT scan, performed 
with oral water-soluble contrast, confirmed regular esophago-
jejunal transit and the absence of leaks.

The patient was discharged home on postoperative day 11. 
Systemic adjuvant chemotherapy with capecitabine and oxali-
platin was initiated one month later. At six-month postoper-
ative follow-up, the patient had no discomfort on eating and 
had no other symptoms.

Discussion

To our knowledge, this is the first report of a perforated gas-
tric carcinoma treated by a sequential two-stage laparoscopic 
approach and adjuvant hyperthermic intraperitoneal chemo-
therapy (HIPEC). The high mortality rate associated with one-
stage surgical procedures and the fear that peritoneal dissemi-
nation of viable neoplastic cells may adversely affect long-term 
prognosis has profoundly influenced the approach to the man-
agement of patients with perforated carcinoma in the past.

In a retrospective review of ten patients with perforated gas-
tric carcinoma, a preoperative diagnosis of gastric cancer was 
made in three individuals and the overall mortality rate fol-
lowing simple closure or gastrectomy was 40% [1]. A system-
atic literature review showed that the mortality rates for one-
stage gastrectomy ranged from between 0–50% [6]. Because 
one-stage emergency gastrectomy is associated with high 
mortality rates, a two-stage approach, including the con-
trol of peritonitis and subsequent curative or excisional gas-
trectomy, was initially proposed by Lehnert et al. in 2002 [7]. 
In 2014, a 78.4% rate of curative R0 resection, with 1.9% 
patient mortality, was reported in a series of 54 Japanese pa-
tients, in which five patients underwent laparoscopic omen-
tal patch repair at initial surgery [3].

In the patient described in this report, the initial laparoscopy 
allowed effective drainage of the subphrenic abscess, which 

Figure 2.  A postoperative computed tomography (CT) scan of 
the chest and upper abdomen. The postoperative 
computed tomography (CT) scan of the upper abdomen 
shows resolution of the abscess (arrow).

Figure 3.  The macroscopic appearance of the gastrectomy 
surgical resection specimen. The postoperative 
gastrectomy specimen shows a large ulcerated tumor 
of the gastric fundus (arrow).
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reduced the development of postoperative adhesions, and fa-
cilitated the subsequent laparoscopic gastrectomy. A previously 
published report did not find significant differences in the pat-
tern and the rate of recurrence of perforated versus non-per-
forated gastric cancer [8]. However, the patient in this report 
had positive cytology at initial laparoscopy in the absence of 
overt macroscopic peritoneal malignancy or metastatic disease.

The importance of staging laparoscopy and positive perito-
neal cytology in patients with locally advanced gastric cancer 
has been recently reviewed, and the role of immediate gas-
trectomy has been questioned, at least in the non-emergency 
setting [9]. We decided to offer to our patient the chance of a 
radical gastrectomy with adjuvant HIPEC in an attempt to re-
duce the risk of recurrence of peritoneal cancer [4,10]. In our 
experience with adjuvant HIPEC, the closed abdomen technique 
using the CO2 recirculation system results in safe and effective 
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treatment because of the constant temperature and the ho-
mogeneous distribution of the chemotherapy perfusate [5,11].

Conclusions

Hyperthermic intraperitoneal chemotherapy (HIPEC) may be a 
safe and useful adjunctive treatment to a two-stage surgical ap-
proach in selected patients with perforated gastric carcinoma. 
However, prospective clinical studies are still required to pro-
vide evidence that this management approach can reduce 
the recurrence rate in cases of perforated gastric carcinoma.
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