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ABSTRACT

Gastric carcinomatosis is an ominous disease, with a survival of 3-6 months. In the last
decade, cytoreduction surgery and hyperthermic chemotherapy by laparotomy have made
progress in the treatment of carcinomatosis. Laparoscopic surgery has shown its benefits in
the treatment of colon and gastric cancer, obesity, with lower rates of morbidity, shorter 
hospital stays, and early return to cancer treatment. There are few studies on the use of
laparoscopy in gastric carcinomatosis, Arjona et al. (2021,2023) put together an international
registry of laparoscopy and carcinomatosis, which included one case of gastric carcinomatosis
out of 315 patients operated by L-CRS-HIPEC. Our objective is to show a simplified laparoscopic
technique, the simplified HIPEC method (simplified LS-CRS-HIPEC), not yet reported in the 
literature, for the treatment of gastric carcinomatosis and to show the early clinical results of
the technique in one patient. The case of a 44-year-old man with diffuse antral gastric 
adenocarcinoma and laparoscopic peritoneal carcinomatosis index (PCI) 4. Carcinomatosis
managed in our department using simplified L-CRS-HIPEC  in Cali, Colombia, is presented.
The patient received neoadjuvant treatment followed by D2-laparoscopic total gastrectomy
and L-HIPEC. The procedure time was 240 minutes and the intraperitoneal temperature was
42°C for 60 minutes. There were no postoperative complications or death. The hospital stay
was 6 days, with 1 day in the ICU. The return to adjuvant time was 4 weeks and patient is
eight- months disease free. Simplified L-CRS-HIPEC is a a safe surgical method for gastric
carcinomatosis that decrease the surgical time and the time of return to oncological 
treatment.
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INTRODUCTIONINTRODUCTION

Gastric carcinomatosis is an ominous disease, with a survival of 3-6 months.
In the last decade, cytoreduction surgery and hyperthermic chemotherapy by
laparotomy have made advances in the treatment of carcinomatosis.

Laparoscopic surgery has manifest benefits in different tumors: colon, 
stomach, with lower rates of morbidity, less bleeding, shorter hospital stays, and
earlier return to cancer treatment. Similar benefits of laparoscopic surgery in
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obesity have been reported, with simplified techniques
that decrease the rates of complications (1). Studies 
on the use of laparoscopic surgery for gastric carcino-
matosis are scarce (2,3). Balescu (2017) described the 
L-CRS laparoscopic surgical technique for two patients
operated on without morbidity or mortality (4).

Our objective is to show a simplified laparoscopic
technique, the simplified HIPEC method (simplified 
LS-CRS HIPEC), not yet reported in the literature, for the
treatment of gastric carcinomatosis and to report the
early clinical results of the technique in one patient.

CASE REPORTCASE REPORT

The patient reported here signed the required
informed consents. The case of a 44-year-old man
with diffuse antropyloric gastric adenocarcinoma
T4aN1M1 EIV is presented according to the 8th edition
of the staging system of the American Joint
Committee on Cancer. He had a Peritoneal
Carcinomatosis Index (PCI) of 4 by laparoscopy and
positive peritoneal biopsies for metastatic gastric
adenocarcinoma. Human epidermal growth factor
receptor 2 (HER2): negative. Programmed cell death
receptor ligand 1 (PDL1): negative. Immunoscore:
combined positive score (CPS) score of 0. Negative
chest tomography for metastases. Abdominal
tomography showed concentric thickening of the
pylorus to the serosa and perigastric nodes up to 1.2
cm. Upper gastrointestinal endoscopy: ulcerated
lesion of 28 mm, with fibrin that deformed the
pylorus and caused obstruction of 50% with pyloric
syndrome. Loss of 20 kg in 2 months. Weight and
Karnofsky index (KI) at admission: 52 kg and 90%. He
was hospitalized urgently for total parenteral nutri-
tion supplementation and initiation of neoadjuvant
chemotherapy with the FLOT4 regimen. After the
first cycle of chemotherapy, the patient began to tol-
erate a soft and normal diet. He was discharged at 2
weeks to continue neoadjuvant and prehabilitation
with physical therapy, muscular strengthening by
resistance training twice a week, and three walks a
week totaling 150 minutes, following the recommen-
dations given by the World Health Organization. At
week 12 after chemotherapy, after resolution of 
respiratory symptoms and 3-week disability in the
period of the COVID-19 pandemic, he regained 18 kg
and had KI = 100%. Radical resection was performed
with the laparoscopic simplified method L-CRS-
HIPEC, at the Sebastián de Belalcázar Clinic in the city
of Santiago de Cali, Colombia.

SURGICAL TECHNIQUESURGICAL TECHNIQUE

The simplified surgical method for gastric carcino-
matosis (simplified LS-CRS HIPEC) procedure was as 
follows:

The patient was put into the Lloyd-Davies position
(5). Total laparoscopic gastrectomy and laparoscopic
D2 abdominal lymphadenectomy were done as
described by Muguruma et al. (6). Cytoreduction and
laparoscopic hyperthermic chemotherapy (L-CRS-
HIPEC) and anesthetic techniques were as described
by Balescu et al. (4). Laparoscopic cholecystectomy
was done as described by Vishal Gupta and Gaurav J.
(7). We applied the following particular modifications
of the simplified HIPEC method (simplified LS-CRS
HIPEC): Two 5-mm accessory trocars were introduced
for right peritonectomies, one on the left midclavicular
line 4 cm supraumbilical, and the other 2.5 cm medial
to the left superior anterior iliac spine. We used the
same procedure for inserting two 5-mm trocars on the
right side for left peritonectomies. The procedure
began with low-volume laparoscopic peritonec-
tomies, making a small incision at 1 cm around the
peritoneal metastasis and with Maryland forceps, 
creating a subperitoneal tunnel and allowing the entry
and dissection of the peritoneum with CO2 for later
removal of the dissected area with bipolar forceps. An
advanced surgical specimen extraction for labeling
can be seen in fig. 1.

Figure 1 - Creation of a subperitoneal tunnel that allowed entry 
and dissection of the peritoneum with CO2 for later removal of 

the dissected area with bipolar forceps.
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After performing laparoscopic total gastrectomy
and laparoscopic D2 abdominal lymphadenectomy 
fig. 2, laparoscopic hipec (L-HIPEC) was performed as
described by Balescu et al (4). The phrenoesophageal
ligaments were released and the phrenic nerves were
sectioned with advanced bipolar forceps until an
esophagus of approximately 7 cm was obtained in the
abdominal cavity. We sectioned the esophagus to 85%
of its circumference at 2 cm from the gastroesophageal
junction with a 45-mm purple stapler to allow the
stomach to pull the esophagus from the mediastinum
to the abdominal cavity. Next were identification of the
angle of Treitz, follow-up and elevation of the jejunal
loop for esophageal reconstruction, sectioning of the
jejunal loop 50 cm from the Treitz with a 45-mm 
sand-colored Signia stapler, marking of the biliary loop
with a titanium clip, and use of a grasper for jejuno-
jejunal reconstruction.

We performed laterolateral esophagojejunal anas-
tomosis and reconstruction with a linear stapler,
esophagostomy smaller than 1 cm in diameter with the
help of an 18-mm orogastric tube, and identification of
the esophageal mucosa and the hole for Esophago-
Yeyuno anastomosis. Next were the ascent of the pre-
viously sectioned jejunal loop and performance of an
enterotomy of less than 1 cm with advanced bipolar,
use of a 45-mm purple stapler on the previously made
esophageal and jejunal holes, removal of the stapler,
and manual suture of the esophagus jejunum anasto-
mosis with PDS 3-0 Equidistant with reinforcement
points at three sites with 3-0 PDS (fig. 3). A leak test was
done with methylene blue. Complete laparoscopic
anastomosis reconstruction was assisted with an Alexis
M separator through a 5-cm supraumbilical incision
made with a 45-mm Signia stapler, and the enterotomy
was closed with PDS 3-0. We introduced fenestrated
hyperthermia cannulas and abdominal thermometers
into the abdominal cavity through the 5-cm supraum-
bilical incision with a Medtronic kit, oriented the entry
and exit cannulas toward the parietocolic s, fixed them
with 1-0 silk to the fascia, made a temporary skin suture
with 1-0 prolene, performed functional verification of
the system connected to the HT 1000 hyperthermia
machine, introduced 3 liters of sodium chloride at a
temperature of 39 °C for 5 min, raised the temperature
to 42 °C for 1 hour of infusion, and introduced
chemotherapy with mitomycin 20 mg in a total of 4
liters of sodium chloride from the system.
Anesthesiologists and perfusionists verified the tem-
perature and hemodynamic variables. Cytoreduction
time: L-CRS 180 minutes; HIPEC time 1 hour; total sur-
gical time 4 hours.

Optimal oncological cytoreduction (CCR0): The
patient bled 150 ml. He stayed in the intensive care unit
1 day and was hospitalized 6 days. There were no 
complications, and there was no need to transfuse 
the patient. Clinical follow-up was continued with
acceptable postoperative evolution, chemotherapy
was restarted at 4 weeks postoperatively and patient is
8-months disease free.

DISCUSSIONDISCUSSION

The prognosis of gastric cancer is poor in most
regions of the world (8) and is even higher with carcino-
matosis. In the last decade, cytoreduction surgery and
hyperthermic chemotherapy by laparotomy have made
progress in the treatment of carcinomatosis (5-8). The
benefits of laparoscopic surgery have been demon-

Figure 2 - D2-lymphadenectomy and sectioning left gastric artery with
stapler.

Figure 3 - Laterolateral  esophagojejunal anastomosis 
and reconstruction with a linear stapler and manual suture.
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strated in the treatment of different tumors: colon,
(13-15) stomach, (16-18) ovary, low-grade peritoneal
pseudomyxoma, multicystic mesothelioma, and 
carcinomatosis, (2,3,16) with low rates of morbidity,
short hospital stays, and early return to cancer 
treatment. Similar benefits of laparoscopic surgery in
obesity have been reported, and with simplified 
techniques that decrease the rates of complications
and allow easy reproducibility for teaching (1,17,18),
our work is the first description of a simplified 
technique for the treatment of gastric carcinomatosis.
Studies of the extra benefit of laparoscopic surgery 
in gastric carcinomatosis are scarce. Fourteen interna-
tional hospitals contributed cases to the PSOGI 
international registry, laparoscopy being the most fre-
quently used for low-grade peritoneal pseudomyxoma
carcinomatosis (55%), benign multicystic meso-
thelioma (14%), colon cancer (12.5%), and ovary 
cancer (9%) and being recommend in low-volume 
carcinomatosis of grade PCI 3 (2-5) and nonaggressive
histopathologies (2,3). Balescu (2017) described in
detail the L-CRS laparoscopic surgical technique for
two patients operated on without morbidity or 
mortality in Romania, considering that L-CRS-HIPEC in
low-volume gastric carcinomatosis was successfully
performed with very good clinical results and that the
patients simultaneously received the benefits of both
laparoscopy and cytoreduction (4). Gastric cancer is
one of the pathologies with the highest incidence and
mortality in Colombia. Given the relatively young age
of our patient, his KI of 100%, and PCI grade of 4, and
the experience of the main surgeon (JPF) and the 
surgical group in performing laparoscopic oncological
procedures, we designed (JPF) and applied this novel
simplified surgical technique for the treatment of 
gastric carcinomatosis. Our case is one of the few 
published reports in the Western world  of performing
LS-CRS-HIPEC for gastric carcinomatosis.

CONCLUSIONCONCLUSION

The simplified L-CRS L-HIPEC surgical method for
gastric carcinomatosis has proven to be a safe surgical
method that decreases the surgical time and the time
of return to oncological treatment. One limitation was
the sample size.

The authors declare no conflict of interests.
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