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Abstract

AIM: To investigate the procedure, feasibility and ef-
fects of laparoscope-assisted continuous circulatory
hyperthermic intraperitoneal perfusion chemotherapy
(CHIPC) in treatment of malignant ascites induced by
peritoneal carcinomatosis from gastric cancers.

METHODS: From August 2006 to March 2008, the lap-
aroscopic approach was used to perform CHIPC on 16
patients with malignant ascites induced by gastric cancer
or postoperative intraperitoneal seeding. Each patient
underwent CHIPC three times after laparoscope-assisted
perfusion catheters placing. The first session was com-
pleted in operative room under general anesthesia, 5%
glucose solution was selected as perfusion liquid, and
1500 mg 5-fluorouracil (5-FU) and 200 mg oxaliplatin
were added in the perfusion solution. The second and
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third sessions were performed in intensive care unit,
0.9% sodium chloride solution was selected as perfu-
sion liquid, and 1500 mg 5-FU was added in the perfu-
sion solution alone. CHIPC was performed for 90 min
at a velocity of 450-600 mL/min and an inflow tempera-
ture of 43 £ 0.2C.

RESULTS: The intraoperative course was uneventful
in all cases, and the mean operative period for laparo-
scope-assisted perfusion catheters placing was 80 min
for each case. No postoperative deaths or complica-
tions related to laparoscope-assisted CHIPC occurred
in this study. Clinically complete remission of ascites
and related symptoms were achieved in 14 patients,
and partial remission was achieved in 2 patients. Dur-
ing the follow-up, 13 patients died 2-9 mo after CHIPC,
with a median survival time of 5 mo. Two patients with
partial remission suffered from port site seeding and
tumor metastasis,and died 2 and 3 mo after treat-
ment. Three patients who are still alive today survived
4, 6 and 7 mo, respectively. The Karnofsky marks of
patients (50-90) increased significantly (P < 0.01) and
the general status improved after CHIPC. Thus satis-
factory clinical efficacy has been achieved in these pa-
tients treated by laparoscopic CHIPC.

CONCLUSION: Laparoscope-assisted CHIPC is a safe,
feasible and effective procedure in the treatment of
debilitating malignant ascites induced by unresectable
gastric cancers.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Malignant ascites are a common complication induced
mainly by advanced ovarian cancer and also by gastroin-
testinal cancers (e.g. gastric cancer, colorectal cancer, and
liver cancer). Once vast malignant ascites occur in pa-
tients with advanced gastric carcinoma or postoperative
peritoneal seeding, disseminated seeding metastasis can
be observed. Patients would lose the opportunity to un-
dergo surgery, and nothing can be done except treating
the pyloric obstruction or other complications. In ad-
dition, the prognosis is extremely poor and the survival
time is generally as low as less than 2 mo'".

In recent years, continuous circulatory hyperthermic
intraperitoneal perfusion chemotherapy (CHIPC) has
appeared as a new auxiliary chemotherapy for abdominal
malignant tumors. Preliminary clinical efficacy has been
achieved in the prevention and treatment of malignant
tumor metastasis” .

Currently, laparoscope-assisted CHIPC has been
used clinically to treat malignant ascites in a few medi-
cal institutions in the United States, France and Italy. In
comparison with traditional CHIPC, laparoscope-as-
sisted CHIPC has a good clinical profile and carries the
benefits of definitive palliation of ascites with a minimal
invasion, fewer traumas, less pain, shorter recovery time
and more stable efficacy, thus avoiding the abdominal
laparotomy and large incision necessary in patients with
unresectable tumors” . However, little information re-
lated to the facilities, therapeutic temperature, velocity
of drug perfusion or complications involved in laparo-
scope-assisted CHIPC has been available. This limits
the widespread use of laparoscope-assisted CHIPC in
clinical chemotherapy. Therefore, in this study, we pres-
ent a detailed report on the use of laparoscope-assisted
CHIPC in treatment of patients with malignant ascites
induced by advanced gastric cancers.

MATERIALS AND METHODS

Inclusion criteria and clinical data

This protocol was approved by Cancer Hospital of
Guangzhou Medical College. From August 2006 to
March 2008, 16 patients with malignant ascites induced
by advanced gastric cancers were treated zia laparoscope-
assisted CHIPC.

The diagnosis of primary gastric cancer complicated
by malignant ascites was established and existence of
peritoneal diffusive seeding was verified by laparoscopic
examination. Thus these patients were not well suited
for the tumor resection. They had no serious cardiopul-
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monary diseases. Informed consent of CHIPC and lapa-
roscopic surgery was obtained from all the patients.

As shown in Table 1, of the 16 patients in this study,
there were 7 men and 9 women aged 43-74 years (median
age, 56 years). Karnofsky (IKPS) marks ranged from 40 to
70 points and the course of disease ranged from 5-30 d
(15 d on average). There were 7 primary cases of gastric
cancer and 9 cases of postoperative gastric cancer, which
were diagnosed by laparotomy, gastric fiberoptic endos-
copy, serum tumor matkers (CEA and CA199) and ascite
cytology. Ultrasonic B and laparoscopic examinations dis-
played 4000-9000 mL seroperitoneum in all the patients.
Five patients had obvious abdominal distention, abdomi-
nal pain and oliguria or anuria with high intraperitoneal
pressure caused by ascites, and no apparent palliation was
found after repeated abdominal puncture drainage, 11
patients had numerous free cancer cells within the ascites,
2 cases presented obvious bloody ascites, and 1 case pre-
sented chyle-like ascites.

Laparoscopic examination and chemotherapeutic
catheter placement

After endotracheal anesthesia, a transverse cut (10 mm
long) was performed at the belly, 5 mm below the um-
bilicus. The seroperitoneum was extracted as completely
as possible; artificial pneumoperitoneum was established
via an open procedure with a pressure of 13 mmHg
(1 mmHg = 0.133 kPa); a 10-mm Trocar was inserted into
the abdominal cavity »iz the working port. Thereafter, the
laparoscope (10 mm and 30°) was inserted iz the 10 mm
Trocar to examine the abdominal viscera and tumors. The
site, size and clinical stages of tumors were examined lapa-
roscopically. Patients with peritoneal diffusive seeding and
unresectable tumors were advised to receive laparoscope-
assisted CHIPC.

In the process of laparoscope-assisted CHIPC, three
new ports were prepared under the guidance of a laparo-
scope. On the right side, the second and third ports (both
10 mm long) were prepared at the cross-point of the mid-
clavicular line and transverse surfaces, with two finger
spaces above and below the umbilicus, respectively. On
the left side, the fourth port (10 mm long) was prepared
at the cross-point of the mid-clavicular line and trans-
verse surface, with two finger spaces below the umbilicus.
Thereafter, under the guidance of laparoscope, a 10 mm
Trocar was inserted into the abdominal cavity via the
working port. Two perfusion catheters were placed in the
right superior abdominal cavity s the third and fourth
working ports, respectively. One drainage catheter was
placed in the Douglas’ cavity of the lowest place in the
pelvic cavity »ia the second working port. Then, the lapa-
roscope was placed in the inferior abdomen and the Tro-
car was inserted. Subsequently, the laparoscope was pulled
out, and the perfusion catheter was placed in the Douglas’
cavity of the lowest place in the pelvic cavity under the
guidance of the Trocar.

CHIPC procedures
CHIPC was performed by our self-developed “BR TRG
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Case No. Gender Age (yr) Disease course (d) Ascite volume (mL) [free Diagnosis Examination Pathology
cancer cells (+/-)]

1 F 46 17 7000 (+) GC GSB MAC

2 M 58 21 4500 (+) PGC PP M-LDAC
8 F 73 18 6000 (-) GC GSB MDAC
4 F 58 12 4000 (+) PGC PP MAC

5 M 76 7 4800 (+) PGC GSB LDAC
6 M 58 9 9000 (+) PGC PP SRCC
7 F 45 12 7000 (-) GC GSB LDAC
8 F 59 80 4000 (+) PGC PP SRCC
9 M 60 21 4500 (+) PGC PP LDAC
10 M 67 13 4800 (-) PGC 2R M-LDAC
11 F 61 15 5000 (+) GC GSB LDAC
12 M 52 14 6000 (+) PGC PP MAC
13 F 68 9 5500 (+) PGC PP LDAC
14 F 45 5 5800 (+) GC GSB SRCC
15 M 59 12 6000 (-) PGC IR LDAC
16 F 72 16 7200 (-) PGC GSB M-LDAC

CHIPC: Circulatory hyperthermic intraperitoneal perfusion chemotherapy; GC: Gastric cancer; PGC: Postoperative gastric cancer; GSB: Gastroscopic biopsy;

PP: Postoperative pathology; MAC: Mucinous adenocarcinoma; M-LDAC: Medium-low differentiated adenocarcinoma; SRCC: Signet ring cell cancer.

II type high- precision hyperthermic perfusion intraperi-
toneal treatment system” (authorized by two patents from
China: Intraperitoneal Hyperthermic Perfusion Treatment
System with patent number Z1.2006200613779 and Con-
tinuous Intraperitoneal Hyperthermic Perfusion Treat-
ment Apparatus with patent number Z1.2006200613764)
with precise & 0.2°C temperature control, £ 5% flow con-
trol accuracy, and an automatic cooling function.

Patients completed the first session of CHIPC in the
operating room under general anesthesia. The second
and third sessions were performed in the intensive care
unit on the first and second day after the operation. At
the first session, 5-fluorine (1500 mg) and oxaliplatin
(200 mg) were added into the 5% glucose solution
(4500-6000 mL) as perfusion liquid. Then CHIPC was
petrformed for 90 min with a velocity of 450-600 mL/min
and an inflow temperature of 43 £ 0.2°C.

At the second and third sessions, pethidine hydrochlo-
ride (75 mg) and promethazine hydrochloride (25 mg) were
administered by intramuscular injection less than 10 min
before CHIPC. Propofol (3-8 mL/h, iv) as an anesthetic
agent with a continuous vein pump. The dose was con-
tinuously adjusted according to patient status. The tem-
perature and duration of CHIPC were the same as for the
first session; 5-fluorine (1500 mg) was added to the 0.9%
saline solution (4500-6000 mL) as perfusion liquid. When
the third session of CHIPC was completed, the intra-
abdominal perfusate and ascites were drained out. Two
perfusion catheters were then pulled out, and a drainage
catheter was remained most frequently in the body.

Evaluation and determination of efficacy

Two weeks later, malignant ascites were collected for the
last time; the remained drainage catheter was withdrawn;
and ultrasonic B reexamination was performed to evaluate
ascite remission status. Thereafter, ultrasonic B or com-
puted tomography (CT) was performed for follow-up, at
least once a month. Ascite status and tumor progression
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were assessed. Karnofsky marks were used to evaluate
ascite remission and patient quality of life before CHIPC
and one and two weeks after the last CHIPC, respectively.
All data were statistically analyzed using SPSS13.0 statisti-
cal software.

According to the modified WHO criteria of efficacy as-
sessment in malignant tumors'", clinical efficacy was divided
into three grades: (1) complete remission (CR): ascites are
completely absorbed after treatment sustained over 4 wk;
(2) partial remission (PR): ascites are reduced by 50% and
sustained over 4 wk; and (3) no consequence (NC): ascites
reduced no obvious or increased after treatment.

RESULTS

Clinical efficacy

The intraoperative course was uneventful in all cases; mean
operative period for laparoscope-assisted perfusion cath-
eters placing was 80 min; no postoperative deaths or com-
plications related to the laparoscope-assisted CHIPC pro-
cedure occurred in this study. After the first laparoscope-
assisted CHIPC, the daily amount of ascite outflow was
100-300 mL. After the first day, ascite outflow gradually
decreased. A week later, daily outflow was 0-30 mL. Dur-
ing the period from two weeks after laparoscope-assisted
CHIPC to the end of follow-up, clinical CR of ascites and
related symptoms were achieved in 14 of the 16 treated
patients (90.5%), and PR was achieved in 2 patients (9.5%).
Thus the objective remission rate (ORR = CR + PR) was
100%. The Karnofsky mark indicating patient quality of life
was 50-90, which was increased significantly in comparison
with before laparoscope-assisted CHIPC (P < 0.01).

Before laparoscope-assisted CHIPC, free cancer cells
were found in the ascites of 11 patients (Figure 1A). How-
ever, free cancer cells degenerated and necrotized after the
first CHIPC (Figure 1B). No intact free cancer cells were
found in ascites after the second laparoscope-assisted
CHIPC, but degenerated and necrotized cancer cells were
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observed (Figure 1C). No intact free cancer cells were
found in the abdomen after the third CHIPC (Figure 1D).
In addition, bloody ascites in two cases and chyle-like
ascites in 1 case turned clear after the first laparoscope-
assisted CHIPC. In addition, the general status of patients
improved after the third laparoscope-assisted CHIPC.
Mental status, appetite and body weight improved, and
symptoms of anemia were obviously alleviated. Thus, sat-
isfactory initial clinical efficacy has been achieved in these
patients treated by laparoscope-assisted CHIPC.

Side effects

In the course of laparoscope-assisted CHIPC, patients
had no obviously abnormal vital signs except for transient
fever, abdominal distension and bellyache. Dynamic re-
examination in the anterior, median and posterior phases
of laparoscope-assisted CHIPC revealed no anomalies in
hepatorenal functions. Bone marrow suppression of 1 -1I
degrees was observed in three cases and slight gastrointesti-
nal reaction in one case; and symptoms were remitted after
symptomatic treatment. In addition, there were no compli-
cations, such as abdominal incision infection or adhesive
ileus, after the laparoscope-assisted CHIPC operation.

Follow-up and prognosis

Clinical efficacies of laparoscope-assisted CHIPC in pa-
tients with gastric cancer complicated by malignant ascites
are summarized in Table 2. All patients had complete
follow-up data. During the follow-up (2-9 mo), 13 patients
survived from 2 to 9 mo with a median survival time of
5 mo. The causes of death were intestinal obstruction
(7 cases), gastrointestinal bleeding (3 cases), or cachexia
(3 cases). Two patients with partial remission suffered from
port-site seeding of the tumor and died within 2 and 3 mo

(49
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Figure 1 Cancer cells ascites. A:
Numerous free cancer cells were found
in ascites before circulatory hyperthermic
intraperitoneal perfusion chemotherapy
(CHIPC) (HE, x 100 ); B: Intact free
cancer cells in ascites clearly reduced
in number, and some degenerated and
necrotized after the first CHIPC (HE, x
100); C: No intact free cancer cells but
rather degenerated and necrotized cells
were found in ascites after the second
CHIPC; D: No free cancer cells were
found in ascites after the third CHIPC.

after treatment, respectively. Three patients still alive today
survived 4, 6 and 7 mo, respectively. Five patients failed in
resection of the primary lesions in the re-laparotomy, and
cecal fistula or ileal fistula was made in 4 patients for treat-
ment of intestinal obstruction induced by tumor infiltra-
tion. The diagramed survival curves are shown in Figure 2.

DISCUSSION

Malignant ascites induced by malignant tumors in the
abdominal cavity (e.g. ovarian cancer, gastric cancer,
colorectal cancer, and other intra-abdominal cavity) are a
common complication of intraperitoneal malignant tu-
mors. The prognosis is extremely poor and the survival
time is very short''. Gastric cancer is one of the most
common intraperitoneal malignant tumors complicated
by malignant ascites. Patients with gastric cancer compli-
cated by malignant ascites suffer mostly from the rapid
increase in ascites in addition to the clinical symptoms,
vital signs and cachexia of primary diseases. However, di-
uretic treatment is not effective; single-puncture drainage
of ascites leads to rapid re-growth; and multiple punc-
ture drainage of ascites can cause severe complications
such as hypoalbuminemia and hydrogen electrolyte
disturbance. The ascites cause abdominal distention,
abdominal pain and oliguria or anuria, which strongly
impact the quality of life and render clinical treatment
difficult. Therefore, suppressing or eliminating the rapid
growth of ascites has great significance in the compre-
hensive treatment of patients with advanced gastric car-
cinoma or postoperative celiac diffusive seeding'".

In recent years, CHIPC has appeared as a new auxil-
iary chemotherapy for intraperitoneal malignant tumors.
Hyperthermic chemotherapeutic liquid at large doses fa-
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Case No. Therapeutic outcome Port-site seeding KPS mark Survival time (mo) Death/living
ety Before treatment After treatment
1 CR - 40 80 9 Death
2 CR - 60 90 7 Death
3 CR - 60 70 5 Death
4 CR - 50 80 5 Death
5 CR - 70 90 7 Death
6 CR - 50 70 4 Death
7 PR + 40 60 2 Death
8 CR - 50 70 4 Death
9 CR - 50 90 5 Death
10 CR - 60 80 5 Death
11 CR - 60 80 4 Death
12 PR F 50 70 3 Death
13 CR - 40 80 7 Death
14 CR - 70 80 7 Living
15 CR - 60 70 4 Living
16 CR - 60 80 6 Living

KPS: Karnofsky; CR: Complete remission; PR: Partial remission.

0.8 -
0.6 -

0.4 -

Cum survival
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0 2 4 6 8 10
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Figure 2 Diagrammed survival curves of patients undergoing laparoscopic
CHIPC in gastric cancer complicated by malignant ascites.

cilitates a full and effective reach of the drugs to the tiny
celiac carcinoma metastases. Perfusion chemotherapy af-
fects mechanical removal of intra-abdominal free cancer
cells. During the perfusion, chemotherapeutic drugs are
locally administered to the abdominal cavity, which leads
to a high, constant and sustained local drug concentra-
tion. However, fewer drugs enter into the systemic cit-
culation, which reduces the systemic side-effects. There-
fore, CHIPC has obvious advantages in compatison with
simple intraperitoneal chemotherapy in the treatment of
malignant ascites. Preliminaty efficacy has been achieved
in the prevention and treatment of the peritoneal seed-
ing of malignant tumors’ ¥,

In the process of laparoscope-assisted CHIPC, the
site, size and clinical stages of tumors are laparoscopi-
cally examined. Patients with peritoneal diffusive seeding
and unresectable tumors are advised to undergo lapa-
roscope-assisted CHIPC. Laparoscope-assisted CHIPC
integrates the benefits of a definitive palliation of ascites
with a minimal invasion, which leads to fewer traumas,
less pain, shorter recovery time and solid efficacy, thus
avoiding the abdominal laparotomy and large incision
necessary in patients with unresectable tumors. There-
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fore, laparoscope-assisted CHIPC is a potential therapy
for malignant ascites” .

Ferron et al™ performed laparoscope-assisted CHIPC
on five adult pigs in France. Trocar was placed in the four
celiac corners; omental total resection was performed.
The final Trocar below the umbilicus was positioned us-
ing Dapdics, which is helpful in operating upon the ansa
intestinalis. The abdominal cavity was filled with hot saline
for 30 min at 43°C. As a result, the liquid was well distrib-
uted in the intra-abdomen with the appropriate tempera-
ture, and no surgical complications occurred. Therefore,
the authors suggest that laparoscope-assisted CHIPC is
safe and feasible for chemotherapy of malignant ascites.

Gesson-Paute ¢z al"" performed laparoscope-assisted
CHIPC on ten adult pigs to investigate the changes in phar-
macokinetics. In the experiment, perfusion and drainage
catheters were laparoscopically placed in the upper and low-
er abdominal quadrants. In control animals, drainage cath-
eters were placed laparotomically. CHIPC was performed
with perfusion liquid containing oxaliplatin (460 mg/ rnz)
for 30 min at 41-43°C. The perfusion liquid was sampled
every minute to determine the drug concentration. The
results showed that the operation was performed smoothly
without complications. Drug absorption rate was 41.5%
in the experimental group but 33.4% in the control. This
difference was not statistically significant (P = 0.0543, #
= 5). The half-life of oxaliplatin in laparoscope-assisted
CHIPC was significantly shorter than that in laparotomic
CHIPC (37.5 min »s 59.3 min, P = 0.02), which indicates
that the adsorption of oxaliplatin in laparotomic CHIPC is
significantly faster than that in laparotomic CHIPC, lead-
ing to increased clinical efficacy. In addition, the celiac drug
kinetic curvature for laparoscopic and laparotomic CHIPC
was 16.3 »s 28.1, P = 0.02, respectively, which reflects in-
traperitoneal barrier penetration of oxaliplatin. Therefore,
the authors believed that laparoscope-assisted CHIPC-
associated pharmacokinetics elucidate intraperitoneal drug
adsorption and support the viewpoint that laparoscope-
assisted CHIPC is safe, with robust clinical efficacy.
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Facchiano ez a/"™ treated five patients with malignant
ascites after palliative resection of gastric cancer by lapa-
roscope-assisted CHIPC in a hospital affiliated to the Paris
University. Celiac perfusion and drainage catheters were
laparoscopically placed in the upper and lower abdominal
quadrants, and laparoscope-assisted CHIPC was pet-
formed with perfusion liquid containing mitomycin plus
platinum for 60-90 min at an inflow temperature of 45°C.
The results showed that the operation went on smoothly
without related complications for a mean 181 min; ma-
lignant ascites were eliminated in all 5 cases. The authors
suggest that laparoscope-assisted CHIPC in patients with
malignant ascites after palliative resection of gastric cancer
is safe and feasible, with robust clinical effect.

Garofalo et al'” performed laparoscope-assisted CHIPC
on 14 cases of malignant ascites and five cases of gastric
cancer, three cases of colorectal cancer, three cases of
ovarian cancer, two cases of breast cancer and one case of
intraperitoneal pseudomyxoma, respectively. Laparoscope-
assisted CHIPC was performed with chemotherapeutic
drugs (e.g carboplatin, cisplatin and mitomycin according
to the primary tumor type) for 90 min at inflow tempera-
ture of 42°C. Four drainage catheters were laparoscopi-
cally placed in the upper and lower abdominal quadrants
and were pulled out after perfusion. The results indicated
that malignant ascites had been well controlled in all 14
cases, and postoperative CT' scanning confirmed pelvic ef-
fusion in one case. The authors conclude that laparoscope-
assisted CHIPC is safe and efficient for chemotherapy
of patients who suffer from advanced malignhant tumors
complicated by ascites and peritoneal seeding and who are
not suited for cytoreductive surgery. However, the prereq-
uisites are surgeon’s expetience with laparoscopic tumor
staging and patient’s capacity to undergo laparoscope-
assisted CHIPC.

Knutsen ¢z al'” petformed laparoscope-assisted CHIPC
on five patients who underwent laparotomic cytoreductive
surgery three to eight weeks earlier. The primary diseases
included adenocarcinoma of the cecum in one case, ap-
pendiceal adenocarcinoma in three cases and gallbladder
adenocarcinoma in one case. The inflow temperature was
42.1°C and outflow temperature was 40.5°C. After the op-
eration, one patient exhibited port-site seeding, one patient
died of tumor progression, and three patients survived
without tumor progression and enjoyed a normal quality of
life within four months after laparoscope-assisted CHIPC.
The author suggests that laparoscope-assisted CHIPC
after laparotomic cytoreductive surgery can guarantee the
constant velocity of perfusion and maintain a stable intra-
abdominal temperature.

In the process of CHIPC, drainage tubes tend to be
plugged up by the great omentum or intestinal canals, so
unobstructed drainage is the key to successful CHIPC.
Through the long-term observation of clinical practice,
we have mastered reliable means to place laparoscope-
assisted CHIPC tubes and prevent jamming of the
drainage tube. Drainage tubes which pass through the
perforations of the right upper quadrant or left upper
quadrant are placed in the lowest pelvic cavity (Douglas’
cavity), and perfusion tubes are placed in the abdominal
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hepatorenal recess and the splenic recess through the
perforations of the right lower quadrant or left lower
quadrant, respectively. When undergoing laparoscope-
assisted CHIPC, the patient is placed in the supine or
head-high-foot-low (15°) positions. After the abdominal
cavity is full of liquid, drainage tubes are open to drain
the liquid, with help of the body position. The great
omentum and intestinal canals are difficult to position
within the pelvic cavity and therefore unlikely to plug up
the drainage tube, thus unobstructed circulatory perfu-
sion is needed. If pelvic drainage tubes are plugged up,
smooth drainage can be ensured by changing infusion
tube from the right upper quadrant (hepatorenal recess)
into drainage tube to the lower quadrant (Douglas’ cav-
ity) and changing the patient’s position from head low
to supine position. In this study, all the patients suffered
from gastric cancer-induced malignant ascites and their
great omentums were all excised or contracted into
clumps. The abdominal cavity volume was big enough
to ensure smooth drainage; there was no failure in the
drainage tube jam in laparoscope-assisted CHIPC.

We have successfully developed a High Precision In-
traperitoneal Hyperthermic Perfusion Treatment system
with independent intellectual property rights. In this study,
we used this machine for laparoscope-assisted CHIPC to
treat 16 patients with malignant ascites induced by petito-
neal carcinomatosis from gastric cancers.All patients with
ascites have remitted which indicates a 100% effective rate
as reported by other authors'™'". Bloody ascites in two
cases and chyle-like malignant ascites in one case turned
clear very quickly after the first laparoscope-assisted
CHIPC. The median survival time was 5 mo, which is
prolonged as compared with the traditional therapy, and
other reports as well"™! General status, mental status,
appetite and body weight improved, symptoms of anemia
were alleviated, and initial clinical efficacy was satisfactory
in the patients. All these results imply that laparoscope-
assisted CHIPC has good clinical efficacy.

In addition, our clinical observations indicate that the
primary tumors remain or even that peritoneal seeding
foci are aggravated after laparoscope-assisted CHIPC.
However, the symptoms associated with malignant asci-
tes decreased or disappeared completely and ultrasonic
B examination has not revealed ascite recurrence. The
theory of this system remains to be clucidated. At the
same time, bloody and chylous ascites became clear very
quickly after laparoscope-assisted CHIPC, a process
which also requires further studies.

Port-site seeding is a frequent problem for laparo-
scopic doctors. Patients who undergo laparoscope-assisted
CHIPC have many free cancer cells in the abdominal cav-
ity and mote severe port-site seeding. Two patients with
port-site seeding are included in this study and exhibited
only partial remission after laparoscope-assisted CHIPC,
which indicates poor clinical efficacy. However, this study
includes only a limited number of cases, and the influence
of laparoscope-assisted CHIPC on the quality of life and
long-term survival of patients requires further researches.

In conclusion, laparoscope-assisted continuous circula-
tory intraperitoneal hyperthermic perfusion chemotherapy
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(CHIPC) in gastric cancer complicated by malignant ascites
guarantees the uniform velocity of perfusion liquid, main-
tains the stable intra-abdominal temperature, facilitates a
full and effective reach of the drugs to the celiac cancers,
and has advantages such as minimal invasion, less pain and
short recovery time. These factors contribute to achieving a
good clinical efficacy, including improved quality of life and
prolonged survival. Therefore, laparoscope-assisted CHIPC
is safe and feasible for a widespread clinical use.

COMMENTS

Background

Malignant ascites is a common complication of advanced peritoneal malignant
tumors, and treatment of this malady is very difficult clinically. Continuous
circulatory hyperthermic intraperitoneal perfusion chemotherapy (CHIPC) has
achieved satisfactory therapeutic effects in treatment of malignant ascites.

Research frontiers

Laparoscope-assisted CHIPC integrates the benefits of definitive palliation of
gastric cancer complicated by malignant ascites with fewer traumas, less pain,
shorter recovery time and more stable efficacy, thus avoiding the abdominal
laparotomy and large incision necessary in patients with unrespectable tumors.
Innovations and breakthroughs

Laparoscope-assisted CHIPC is a safe, feasible and effective procedure to
treat debilitating malignant ascites induced by unresectable intraperitoneal
carcinomatosis of gastric cancers.

Applications

Laparoscope-assisted CHIPC for gastric cancer complicated by malignant
ascites has advantages such as minimal invasion, less pain and short recovery
time. These factors contribute to achieving a good clinical efficacy, including
improved quality of life and prolonged survival.

Terminology

CHIPC is a novel adjuvant therapy for intra-abdominal malignancies. High-
doses of warm chemotherapy liquid are administered intra-abdominally so
that chemotherapy drugs can have a full contact with the tumor metastases.
Chemotherapeutic agents administered into the abdominal cavity have a
higher, constant, and persistent drug concentration but less drugs entering the
circulatory system, and few systemic toxic side effects.

Peer review

The scientific and innovative contents as well as readability of this paper can
reflect the advanced levels of the clinical research in gastroenterology both at
home and abroad.
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