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ascites.

the treatment of diuretic-resistant ascites (DRA) in

patients with liver cirrhosis (LC). The conservative
treatment does not allow getting the expected results; the use of
laparocentesis to alleviate their condition, usually leads to the
development of ascites-peritonitis and death in 50% of patients
within 6 months [2].

The removal of 10-15 liters of ascitic fluid worsens the
already critical condition of the patient, aggravates hemody-
namic disorders, and contributes to the progression of hypo-and
dysproteinemia, hypovolemia and other severe disorders of
homeostasis, the development of complications related to the
puncture of the abdominal cavity [1, 4].

Over the past decade, the peritoneovenous valvular
shunting which is more pathogenetically oriented and causes
minimal injuries has been a perspective and crucially new
direction in the surgical treatment of refractory ascites [6].
However, the development of complications such as throm-
bosis or the infection of the shunt, recurrent esophageal
bleeding are possible [3].

The above indicate the need for improved methods of the
correction of refractory ascites and search for minimally invasive
alternative interventions.

The aim of the study is to assess the results and determine
the effectiveness of a new method for the correction of DRA
in patients with LC — PH syndrome with the application of the
completely implanted Celsite® peritoneal port systems.

Material and methods

We observed 104 patients with LC in the stage of sub- and
decompensation of PH, complicated with edematous- ascitic
syndrome. At that, moderate ascites was found in 34 (32.7%)
patients, tense ascites — in 67 (64.4%) patients, and the pres-
ence of free fluid in the abdominal cavity was determined by
instrumental methods in 3 (2.9%) cases. In 101 (97.1%) cases,
the presence of ascites at admission was identified without
special methods of investigation. Thirty-one (57.4%) patients
had a history of repeated laparocentesis.

The results of the correction of DRA in 54 patients with

() ne of the most difficult problems of hepatology is

International Kazakh-Turkish University n.a. K.A. Yasawi, Shymkent c.

THE POSSIBILITIES OF THE APPLICATION OF INNOVATIVE
TECHNOLOGIES IN THE CORRECTION OF DIURETIC - RESISTANT
ASCITES IN PATIENTS WITH LIVER CIRRHOSIS

The results of the treatment of the patients with liver cirrhosis complicated with diuretic-resistant
ascites, applying the Celsite® peritoneal port systems (12 patients) and peritoneovenous shunting
with LeVeen valve (42 patients) are analyzed. The use of peritoneal ports allows performing a
fractional and dosed reinfusion of the ascitic fluid, and this ultimately eliminates the appearance of
serious complications as hemorrhagic syndrome associated with hemodilution and coagulopathy
because of the massive inflow of the ascitic fluid into the venous bed.

Key words: liver cirrhosis, portal hypertension, peritoneal port system, diuretic-resistant

LC are analyzed; at that, the Celsite® peritoneal port systems
(PPS) were implanted in 12 (22.2%) patients (group 1) and
the peritoneovenous shunting (PVSh) with LeVeen valve was
performed in 42 (77.8%) patients (group II). The presence of
tense ascites, resistant to conservative therapy for more than
8-12 months was the indication for the surgical intervention.
According to Child classification, 31 patients fell into func-
tional group B and 23 patients — into C. Thirty-five patients
were males and nineteen patients were females. The majority
of patients (34 (62.9%) were at the age of 21-60 years, i.e. at
the most active working age. The significant enlargement of
the abdomen and the anterior abdominal wall tension due to
the ascitic fluid made it impossible to perform the palpation of
the abdominal cavity organs in 33 (78.6%) cases.

The technique of the PVSh is well known and described in
the literature in detail [3, 5]. The technique of the implantation of
the PPSs was as follows: first, the ascitic fluid was investigated
to solve the issue of the allowability of autoreinfusion of ascitic
fluid. Then, the PPS was completely implanted in the patient
under regional anaesthesia (Fig. 1).

At that, the catheter of the port was introduced into the
abdominal cavity through the incision on the abdominal wall.
The working end of the catheter was directed to the left iliac
fossa with the implantation to the abdominal rectus muscle,
on to the cuff, and then it was carried to the port placed on
the base of ribs. The port was washed with saline solution; the
catheter was cut to the required length and connected to the
port. Subsequently, the nonreusable transfusion system carried
through the Braun FMS infusion pump was connected to the
port system; the venous end of the transfusion system was
connected to the subclavian vein. The reinfusion of the ascitic
fluid was conducted at 15-20 ml per minute, fractionally, by
500-700 ml, at intervals of 5-7 minutes, to prevent the overload
of the cardiovascular system and the let the introduced fluid
be redistributed. The autoreinfusion of the ascitic fluid was
performed every day, at a volume of 1.5-2.5 L, fractionally,
dosing, taking into account the patient’s general condition and
hemodynamic parameters.
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Figure 1 — Computed tomography of the PPS implanted in the abdominal cavity of the three-dimensional reconstruction

Eighteen patients (5 — group I, 13 — group II) developed
toxic-allergic reactions during the introduction of the ascitic
fluid. To prevent such complications, the subsequent reinfu-
sions were performed after the exposure of the ascitic fluid to
low-intensity laser irradiation (LILI): 11 —outside the organ,
7 — intraperitoneally. In these cases, in advance, before the
reinfusion, the irradiation of the ascitic fluid was performed
with the low-intensity helium-neon laser of LG-75 apparatus,
through a waveguide with an output power of 10 mW, an
exposure of 10-15 minutes, and a wavelength of 0.63 pm in
a continuous mode.

Given the fact, that the risk of hemorrhagic syndrome is
significantly increased in the reinfusion of ascitic fluid, the
preventive endoscopic sclerotherapy (EST) was performed
in 19 cases of the presence of DRA and pronounced esopha-
geal varices and gastric cardia. The preventive EST was
used in 5 patients before the implantation of the PPS and
in 14 patients before the installation of PVSh. All patients
were operated on a planned basis after they had undergone
a course of preoperative preparation. The surgical interven-
tions on the implantation of the PPS and LeVeen valves were
conducted under regional anesthesia, and in our opinion, that
is a big advantage of such operations on the background of
the exhausted functional reserves of the liver when all the
compensatory reactions of the body are used up. In all cases
of the implantation of the port systems and reinfusion of the
ascitic fluid, as well as during the laparocentesis for the in-
vestigation of the ascitic fluid, the determination of the intra-
abdominal pressure was performed, which was 249.0+78.0
mm w.g on average. The values of the CVP before the opera-
tion were in the range of 49.0+16.0 mm w.g. The efficacy
endpoints of the operation conducted were the changes in
the abdominal circumference (the perimeter at the level of
the umbilicus), the patient’s body weight, the urinary output
per day, the indices of the clinical analyses and biochemical
tests. A daily weighing of the patients on an empty stomach
with a standard measurement of the abdominal perimeter
was conducted to determine the regression and stabilization
of ascites. The findings were compared with the results of
preoperative examinations.

Results and discussion

The ascitic process dynamics was observed during the con-
trol ultrasound examinations. During the postoperative period,
a course of conservative therapy, including broad-spectrum
antibiotics, analgesics, hepatoprotectors, the transfusion of
protein preparations and blood substitutes and conditioning
exercises was prescribed for all the patients. At that, diuretics,
cardiac glycosides, B-blockers were included to prevent the
overburden of the pulmonary circulation. The dynamic control
of the CVP indices was performed to adequately calculate
their dosages. During the immediate postoperative period,
there was a reduction of the abdominal perimeter — from
116+14 cm to 94+11 cm. At that, first, there was an increase
in the daily urine output — from 620.0+110.0 ml to 2.2+0.4 L
(group I) and 4.8+1.3 L (group II) during the first days and
subsequently to 1.7+0.5 L, after stopping the administration of
diuretics. In cases of the PV Sh, the reduction of the ascites was
observed during the first 3 weeks, the maximal one — during
the first three days; The implantation of the port systems as a
result of the fractional, dosed transfusion of the ascitic fluid
led to a gradual regression of the abdominal perimeter and
a steady increase in the daily urine output, which prevented
the appearance of serious complications associated with the
massive inflow of the ascitic fluid into the venous bed. The
use of PPS in the treatment of refractory ascites is a controlled
process which enables to carry out the reinfusion of the ascitic
fluid by portions.

Conducting the ascites — correcting operations aimed at
the drawing the ascitic fluid into the venous bed can cause the
appearance of serious complications as hemorrhagic syndrome
associated with hemodilution and coagulopathy because of
the massive reinfusion of the ascitic fluid into the venous bed,
which was more pronounced in group II of patients with peri-
toneovenous valvular shunting.

To prevent the pointed out complications, the implantation
of the peritoneal port systems was always conducted taking
into account the patients’ general condition hemodynamic pa-
rameters, conducting intensive conservative therapy, as well as
by the minimization of the starting dose of the reinfused ascitic
fluid — within 0.8+0.25 L. The procedure of the autoreinfusion
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Table 1 — The results of the application of the peritoneal port systems and peritoneovenous shunting in the patients
with liver cirrhosis complicated with diuretic-resistant ascites

Spaiian The number The result of the treatment

of patients good satisfactory not satisfactory | lethal outcome
Peritoneal port systems 12 4 (33,3%) 6 (50%) 2 (16,7%) 1 (8,3%)
Peritoneovenous shunting 42 9 (21,4%) 16 (38,1%) 17 (40,5%) 12 (28,6%)

with astitic fluid was continued until the complete regression
and stop of the process.

The operative treatment on the implantation of the PPS and
installation of the PVSh started after a preliminary course of
complex conservative therapy; in 2 cases this tactic resulted in
the regression of ascites with its complete disappearance.

However, as our experience has shown, the slow perfor-
mance of the operations in DRA can lead to the deterioration
of the patients’ general condition, the occurrence of serious
complications as the appearance of ventral hernias as a result of
the anterior abdominal wall overdistension and the emergence
of chylous ascites, which makes it impossible to perform the
PVSh and ultimately it has a negative impact on the outcomes
of the conducted interventions and casts some doubt on its ef-
fectiveness.

The presence of these complications was not a contraindi-
cation for the implantation of the PPS. A greater frequency of
postoperative complications in group II of patients, where the
PVSh was applied, was associated with the development of
hemodilution and hypocoagulation.

The malfunction of the PVSh due to its obstruction on any
segment led to the development of recurrent ascites in 9 patients
of group 11, followed by the surgical removal of obstacles.

The EST was conducted in 24 patients: in 5 (41.7%) patients
it was combined with the implantation of the PPS and in 19
(45.2%) cases it was with the installation of the peritoneovenous
valvular shunt. The application of the preventive EST during
the preoperative period made it possible to halve the number of
gastroesophageal bleeding during the early postoperative period
compared with a group of patients who had not undergone the
EST during the preoperative period. We associate the occur-
rence of hemorrhagic syndrome in patients of group II, even
despite the conducted EST combined with the LILI, with the
development of pronounced phenomena of coagulopathy on
the background of the massive reinfusion of ascites. The use
of the PPS eliminated the appearance of such a complication
owing to the dosed, fractional transfusion of the ascitic fluid. A
significant difference in the postoperative mortality rates also
took place. The improvement of the surgical methodology led
to the reduction or prevention of complications related to the
reinfusion of the ascitic fluid.

There was a positive effect of the LILI on the ascitic fluid in
its reinfusion, which allowed minimizing the duration of leveling
the functional disorders of the liver and kidneys and preventing
the occurrence of allergic reactions associated with the reinfu-
sion of the ascitic fluid in18 patients (5 patients — group I and
13 patients — group II). The technique allows conducting an ef-
fective desensitization of the reinfused ascitic fluid and prevents
the risk of toxic-allergic reactions. A decrease in the abdominal
perimeter in the postoperative period, the indices of which were
within 11614 cm before the operation was considered as the

efficacy endpoints of the conducted intervention. The technique
of the autoreinfusion of the ascitic fluid with the application of
the peritoneal port system allowed normalizing the homeostatic
indices in all cases.

A good result of the surgical treatment was achieved in
4 (33.3%) patients of group I and in 9 (21.4%) patients of
group II; at that, there was an adequate diuresis without any
stimulation on a background of the satisfactory feeling with
the normalization of the appetite, sleep and stool; there was
no ascites (Table 1).

The presence of mild ascites with an adequate diuresis which
was identified in 6 (50%) and 16 (38.1%) cases, respectively,
in patients receiving diuretics was regarded as satisfactory. At
the same time in all cases there was a significant regression of
ascites: a complete disappearance of ascites was in 5 patients of
group I and in 11 patients of group II; ascites determined only
by the ultrasound examination was in Ipatient of group I and
3 patients of group II; a pronounced reduction with a steady
stabilization of ascites was in 1 patient of group II; ascites did
not grow without the use of diuretics, and the minimum intake
of diuretics provided an adequate diuresis, thus avoiding the
necessity of laparocentesis in 1 patient of group II.

The unsatisfactory outcomes included the cases of ascites
rise with a repeated laparocentesis, lack of diuresis during the
stimulation with diuretics and remote complications (throm-
bosis or an infection of the implant) which were observed in 2
(16.7%) patients of group I and 17 (40.5%) patients of group II.
The reasons for the ineffectiveness of the PVSh in 3 cases were
a high CVP caused by the chronic heart failure that resulted in
the non-functioning of the shunt due to lack of the necessary
pressure gradient between the abdominal cavity and the venous
system. In 2 cases, the above mentioned condition was due to the
thrombosis and the overbending of the venous catheter shunt. In
the application of the PPS there were no such complications.

The mean duration of the PPS functioning was 8 months; the
maximal duration was observed until 14 months; 1.5 years and
5 years, respectively in the application of the PVSh. In different
remote times of the postoperative period we rehospitalized and
reexamined 23 (54.8%) patients. As the experience showed, the
PPS could be used for a long time — up to several years.

During the immediate postoperative period, the lethal out-
comes were observed in 12 patients after the PVSh and in 1
patient after the implantation of the PPS.

At that, 8 patients of group II were discharged from the
hospital because of the growth of phenomena of hepatocellular
and renal failure in the incurable condition, while there was no
reduction of ascites; 5 decompensated patients did not have
an effect of the operation: the ascites quickly rose up to the
operational level, became tense and advanced in the presence
of the evidently non-functioning shunt. The conduction of the
operation with the PVSh was fraught with the appearance of
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hemorrhagic syndrome from the zone of the gastroesophageal
collector, while the inclusion of some therapeutic activities of
the preventive EST led to a relative decrease in the number of
postoperative complications.

The conduction of the operation using PPS with a fractional,
dosed reinfusion of ascitic fluid eliminated the development of
severe fatal complications that led to adverse outcomes.

Conclusions

1. The corrections of diuretic-resistant ascites in patients
with liver cirrhosis using completely implanted the Celsite®
peritoneal port system and peritoneovenous shunting are patho-
genetically effective operations and lead to the improved func-
tional condition of the hepatorenal system, the regression and
relief of ascites, allow removing the use of the vicious treatment
technique — laparocentesis from the therapeutic activities.

2. The application of the peritoneal port system allows
extending the range of the indications and possibilities of the
surgical correction of diuretic-resistant ascites significantly:
performing the implantation at a low gradient between the
intra-abdominal and CVP, in the presence of chylous ascites,
as well as in ventral hernias. Compared to this, the range of
indications in the peritoneovenous shunting is limited and
performable if there is a sufficient gradient between the intra-
abdominal and CVP, transparent ascitic fluid with minimal
viscosity, as well as in the absence of ventral hernias of the
anterior abdominal wall.

3. The use of the peritoneal ports in the correction of diuretic-
resistant ascites is a controlled process which enables to carry
out a fractional, dosed reinfusion of the ascitic fluid taking into
account the patients’ general condition and hemodynamic pa-
rameters, which ultimately eliminates the appearance of serious
complications such as hemorrhagic syndrome associated with
hemodilution and coagulopathy because of the massive inflow
of the ascitic fluid into the venous bed.

4. The conduction of the reinfusion of ascitic fluid using
the peritoneal port system proved to be an effective, minimally
invasive treatment and can be an alternative to the existing
peritoneovenous shunting techniques in the treatment of diuretic-
resistant ascites. The inclusion of the preventive sclerotherapy
of varicose veins into the complex treatment allows decreas-
ing the possibility and frequency of hemorrhagic syndrome
and extending the range of indications for ascites-correcting
interventions.

REFERENCES

1 Andreev G.N., Apsatarov E.A., Ibadildin A.S., Rudiger
P.E., Kadyrbaev R.V. The diagnosis and treatment of complica-
tions of portal hypertension. — Almaty, 1994 — P. 320

2 Buyeverov A.O. Ascites as a complication of liver cirrhosis
// Clinical perspectives of gastroenterology, hepatology. —2001.
—No 6. —P. 24-28

3 Yeramischantsev A K., Lebezev V.M., Musin R.A. Surgical

FENATOJ10INA

treatment of refractory ascites in patients with portal hyperten-
sion // Surgery. — 2003. — No 4. — P. 4-8

4 Lebezev V.M., Musin R.A., Chub R.V., Krasnova T.G.
Surgical treatment of diuretic-resistant ascites in patients with
portal hypertension // Annals of surgical hepatology. — 2007. —
Vol. 12, No 2. — P. 22-25

5 Nazyrov F.G., Akilov H.A., Devyatov A.V. Surgery of
complications of portal hypertension in patients with liver cir-
rhosis. — M.: GOETAR-MED., 2002 — P. 416

6 Wong F., Blendis L. Ascites // Clin. Perspect. Gastroen-
terol. — 1999. — Nel. — P. 47-54

T¥XblIPblM

B.A. ABAYPAXMAHOB

X.A. HAcasu ambiHOarbl Xanbikapanbik Kasak-Typik

yHuUsepcumemiHid urnnomHaH KeliHai 6iniMHIH

OKY-KITUHUKaIbIK opmarnbifbl, LLibIMKeHm K.

BAYbIP LUPPO3bIMEH AYbIPATbIHOAPOA OUYPETUKO-
PE3UCTEHTTI ACUMTTI TY3ETYAIH UHHOBALUUANBLIK TEXHO-
NIOrMANAPBLIH KONAAHY MYMKIHAIKTEPI

MeputoHeanbap! Celsite® (12 HaykacTap) NopT XYMeCiH xaHe
JleBVH knanaHbiH (42 HaykacTap) NepMTOHEOBEHO3AbI LYHTUPNeyai
KOnAaHa oTbIpbIN, ackblHFAH ANYPETUKOPE3NCTEHTTI acumnTTi 6aybip
LMppO3bIMEH ayblpaTbiHAAPAbl emMaey HaTuXenepi TangaHfFaH.
MeputoHeanbabl NopTTapAbl NavganaHy acuMTopenHdY3usiHbI
GenwekTi, Mernepnen xy3ere acblpyfa MyMKiHAik 6epegi, 6yn
aKbIpFbl HOTUXKECiIHAE BEHO3Abl apHarFa acuMTTi KypaMblHH MaccuBTi
Kenin Tycyi HerisiHaeri remoaunoLMs MeH koarynonaTusiveH 6avina-
HbICTBI reMopparnanbibl CUHAPOM TypiHAEri ayblp acKblHynapablH,
OpbIH anyblH 6onasipManabl.

Hezizzi ce30ep: 6aybip yuppo3sl, nopmarnbObl 2UNepmeH3us,
nepumoHeans0bl nopm-xyte, duypemukope3ucmeHmmi acyum.

PE3IOME

B.A. ABAYPAXMAHOB

Y4ebHo-KnuHUYecKul yeHmp nociedurnioMHo20 obpa3osaHusi

MesxdyHapoOdHoeo Kasaxcko-Typeukozo yHugepcumema

um. X.A. Scasu, 2. LLIbimkeHm

BO3MOXHOCTU NPUMEHEHUA MHHOBALUMOHHbIX
TEXHONOIMA B KOPPEKLUIUM OUYPETUKOPE3UCTEHTHOIO
ACLUUTA Y BONbHbLIX LUPPO30OM NEYEHU

AHanuaupoBaHbl pe3ynbraThl fedeHns 6oMNbHbIX LMPPO30OM
MEeYeHU, OCMOXXHEHHBIM AUYPETUKOPE3NCTEHTHBIM acLMTOM, C Npu-
MEHEHMEM neputoHearnbHol nopt-cuctemsl Celsite® (12 60nbHbIX)
N NEepUTOHEOBEHO3HbIM LUYHTMPOBaHUEM knanaHom JleBuHa (42
60onbHbIX). Micnonb3oBaHue nepuToHearnbHbIX NMOPTOB MO3BONSET
OCYLLECTBUTb acLMTOPenHdy3no opobHO, A03MPOBaAHHO, YTO B KO-
HEYHOM WTOre UCKIYaeT BO3HUKHOBEHME CePbE3HbIX OCIOXKHEHUI B
BUe reMopparmyeckoro CMHApPOMa, CBA3aHHbIX C reMoaunsoLmen n
Koaryrnonatuein Ha No4YBe MacCUBHOIO NOCTYMNEHUsI aCLIUTUYECKOTO
CoOepXMMOro B BEHO3HOE pycrio.

Knroyeenie cnioea: yuppos neveHu, nopmaribHasi 2UnepmeHsus,
rnepumoHearbHasi nopm-cucmema, OuypemuKope3ucmeHmHbIU
acyum.

Onyb6nukosaHo 8 XypHare "Eurasian journal of angiosurgery and
interventional radiology”. — 2014. — Ne1. — C. 122-125
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