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PERITONEAL DIALYSIS – EXPERIENCES 

PERITONEALNA DIJALIZA – ISKUSTVA 
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Summary – Peritoneal dialysis is the method of treatment of terminal-stage chronic kidney failure. Nowadays, this method is comple-
mentary to haemodialysis. It is based on the principles of the diffusion of solutes and ultrafiltration of fluids across the peritoneal mem-
brane, which acts as a filter. The dialysate is introduced into the peritoneum via the previously positioned peritoneal catheter. The perito-
neal dialysis is carried out on daily basis, at home by the patient, and the ”exchange” is repeated 4-5 times during the 24 hours.The first 
steps in peritoneal dialysis at the Department for Haemodialysis of the Clinical Centre of Vojvodina date back to 1973. Until 1992, the 
patients were subjected to this program only sporadically. Since 1998 the peritoneal dialysis method has been performed at the Clinic for 
Nephrology and Clinical Immunology. In the period 1998-2008 ninety nine peritoneal catheters were placed. Chronic glomerulonephri-
tis, nephroangiosclerosis and diabetes were identified as the most common causes of chronic renal failure. Two methods of catheter place-
ment were applied: the standard open surgery method (majority of patients) and laparoscopy. Most of the patients were subjected to conti-
nuous ambulatory peritoneal dialysis, whereas four patients received automatic dialysis. Transplantation was performed in 10 patients, i.e. 
cadaveric transplantation and living-related donor transplantation, each in 5 patients. Peritoneal dialysis was available as a service outside 
our institution as well. A ten-year experience in peritoneal dialysis gained at our Centre has proved the advantages and qualities of this 
method, strongly supporting its wider application in the treatment of terminal-stage chronic kidney failure.
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latory

Corresponding author: Tatjana Djurdjević Mirković, MD, PhD, Assistant Professor, Clinical Centre of Vojvodina, 
Clinic for Nephrology and Clinical Immunology, 21000 Novi Sad, Hajduk Veljkova 1-3, E-mail: milanam@nscable.net

Introduction

Chronic renal failure (CRF) is a gradual and per-
manent loss of renal function over time. The number 
of CRF patients shows an increasing tendency, par-
ticularly in patients with diabetes. CRF may develop 
as a consequence of diverse renal diseases, such as:

 – primary and secondary glomerulonephritis
 – nephroangiosclerosis
 – chronic pyelonephritis 
 – diabetic nephropathy 
 – endemic nephropathy 
 – polycystic kidney disease, etc.

Until the 1960s, uraemia was the main cause of high 
mortality rate in such patients. The introduction of dial-
ysis resulted in substantial improvement of life span and 
quality of life in patients in the terminal phase of CRF. 
The three basic methods of renal replacement include: 

 – haemodialysis (HD)
 – peritoneal dialysis (PD)
 – renal transplant (Tx)

Various renal replacement methods are comple-
mentary to each other, and enable a successful con-
tinuation of the treatment. 

Historical overview

Some early attempts at applying the peritoneum, as 
a natural semi-permeable membrane with a surface of 
some 1 – 2.2 m2, for peritoneal lavage and treatment of 
acute renal insufficiency (ARI) go back to 1744 (C. 
Warrick, S. Hales) [1,2].

At that time, the major problem was daily place-
ment of the trocar and pouring of peritoneal dialysis 
fluid. Ganter, a German clinical investigator (1923) 
is credited with the first attempts to use PD in pa-
tients with ARI relying on the capacity of solute par-
ticles and water to move across the semi-permeable 
peritoneal membrane and on diffusion and ultrafil-
tration principles [3]. The 1960s were characterized 
by an intermittent PD; whereas, in 1968, Tenckhoff 
modified the Palmer’s catheter, thus enabling the 
permanent access to the peritoneal cavity [4]. In the 
1980s, the continuous ambulatory peritoneal dialysis 
(CAPD) was introduced as a new technique. The in-
troduction of the PVC bags for dialysate fluids (D. 
Oreopoulos), i.e. Y-set (K. Buoncristiani) [5] result-
ed in the expansion of this therapy programme.

Peritoneal dialysis

Due to technical innovations and improvements 
of the systems and solutions for PD, as well as the 
introduction of automatic peritoneal dialysis (APD), 
this dialysis modality is now on a par with HD in the 
treatment of patients with terminal renal failure. In 
some countries, such as Western Europe, Scandina-
via and Canada this dialysis modality is a method of 
choice, including 30–45% of dialysis population. In 
our country, only some 7–8% of dialysis patients are 
subjected to this therapy method.

The following patient groups are eligible for PD:
 – infants and children
 – school-age children and students
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 – elderly patients
 – patients waiting for the renal transplant 
 – diabetic patients
 – patients with haemodialysis vascular access  

 dysfunction
 – cardiac patients
 – patients with coagulation disorder, HIV infec- 

 tion, etc. 
This modality is not applicable in patients with a 

previous abdominal surgery or inflammatory bowel 
disease [6]. A relative contraindication for PD is the 
presence of hernia in the patient; however, after it has 
been corrected, peritoneal dialysis can be introduced.

Peritoneal dialysis principle is based on diffusion 
and ultrafiltration of fluid across the peritoneal mem-
brane, which acts as a filter. Dialysis fluid is poured 
through a previously positioned catheter into the abdo-
men (Figure 1). The direction and the volume of diffu-
sion depend on the concentration gradient, molecular 
weight of solute particles and permeability of the perito-
neal membrane. The concentration gradient is deter-
mined by the concentration of solute particles in capil-
lary blood of the peritoneal membrane and dialysis fluid 
in the peritoneal cavity, their molecular weight and du-
ration of the contact of dialysis solution with the perito-
neal membrane. Blood of uremic patients contains dif-
ferent toxins and excess fluid. Ultrafiltration and diffu-
sion processes enable removing of excess fluid and ure-
mic toxins, respectively. The osmotic agent normally 
used in PD fluid is glucose. The ability of the solution 
to draw the excessive water out of the patient’s blood 
and tissue depends on the concentration of glucose in it. 
Glucose polymers and amino acids can be used as alter-
native osmotic agents. Besides glucose, PD solution 

typically contains appropriate amounts of electrolytes - 
sodium, potassium, calcium, chloride, magnesium, lac-
tate or bicarbonate (buffer agents) to correct metabolic 
acidosis. Most patients have 4-5 exchanges per day last-
ing 4-5 hours; whereas the nocturnal exchange lasts for 
about 7-8 hours. The volume of the dialysate poured 
into the peritoneal cavity is adjusted to the patient’s 
body surface, and ranges from 1.5 to 3 L. Peritoneal di-
alysis exchange is performed daily, at home, by the pa-
tient himself [7,8].

The key to successful peritoneal dialysis is an ad-
equate, safe access to the peritoneal cavity. A multi-
disciplinary approach is essential, including nephrolo-
gists, surgeons, anaesthesiologists, nurses – technicians, 
and nutritionists. The functional catheter provides a per-
manent access to the peritoneal cavity, thus enabling 
peritoneal exchanges. The catheter functionality and 
longevity are determined by the implantation technique, 
as well as the post-implantation care of the exit-site. 
Nowadays, a wide range of catheters is available on the 
market, the Tenckhoff catheters (in use from 1968) still 
being the most popular and widely used. Each catheter 
consists of three segments: the first one (straight or 
coiled–snail shaped) containing numerous side holes, 
which is positioned into the small pelvis; the second 
one, without holes, which can be straight or ”swan neck” 
shaped, and the third one that is elongated and acts as a 
connector with the ”transfer” catheter, which is posi-
tioned outside the peritoneal cavity of the patient. Cath-
eter placement is performed mostly by applying a stand-
ard surgical technique, so called „blind insertion tech-
nique” or by peritoneoscopic or laparoscopic methods 
[9–11].

Peritoneal dialysis offers a number of advantages 
over HD, allowing greater patient mobility – the patients 
do not have to go to the dialysis centre; they can work 
and do their dialysis at home or at work (almost any-
where if appropriate conditions are provided); the pa-
tient can travel; the dialysis dose is adjustable during 24 
hours depending on the patient’s needs (e.g. hypervo-
lemia); diabetic patients can administer insulin via the 
dialysis solution; patients have less dietary and fluid re-
strictions. Furthermore, the recovery after renal trans-
plant is much faster in PD patients [12,13], thus the 
quality of life of these patients is improved compared 
to HD patients [14].

 Abbreviations
 CRF  – chronic renal failure
 HD – haemodialysis 
 PD  – peritoneal dialysis
 Tx  – renal transplant
 ARI  – acute renal insufficiency
 CAPD  – continuous ambulatory peritoneal dialysis
 APD  – automatic peritoneal dialysis
 SLE  – systemic lupus erythematosus
 CLL  – chronic lymphocytic leukaemia

Fig. 1. Position of the catheter and dialysis system
Slika 1. Položaj katetera i sistem za dijalizu

Graph 1. Number of new patients by years 
Grafikon 1. Broj novih bolesnika po godinama
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Besides the well-established advantages, this meth-
od has certain drawbacks that mainly include infections 
– peritonitis and infections at the catheter exit site, be-
ing the most common. Thus, strict following of hygiene 
and disinfection procedures and adequate dialysis pro-
cedure are essential in preventing such complications 
[15,16]. Catheter malposition (tip migration), dysfunc-
tion, bleeding and bowel perforation are complications 
with significantly lower incidence rate [17,18]. A very 
rare, yet severe complication is sclerosing peritonitis 
that occurs mostly in patients who have been receiving 
peritoneal dialysis for a prolonged time and in patients 
with previous history of frequent peritonitis [19]. 

Our experiences

The first steps in peritoneal dialysis at the De-
partment for Haemodialysis of the Clinical Centre of 
Vojvodina date back to 1973. Until 1992, the patients 
were subjected to this program only sporadically. 
Since 1998 the peritoneal dialysis method has been 
performed at the Clinic for Nephrology and Clinical 
Immunology. 

In the period from 1998 to 2008 ninety nine peri-
toneal catheters were placed. During the first few 
years after the introduction of this method, only in-
dividual patients were subjected to the procedure, 
and in 2001 and 2004 the greatest numbers of treat-
ed patients were recorded (10-12 patients per year) 
(Graph 1). The highest mortality, attributed to car-
diovascular complications, was recorded in 2002 (6 
patients), whereas the mortality rate decreased in the 
following years (2-4 patients per year) (Graph 2).

As for the gender structure of the patients, 58% 
were males and 42% were females, whereas the age 
of patients was 18-79 years (median age 50 years).

Chronic glomerulonephritis, nephroangiosclero-
sis and diabetes, chronic pyelonephritis, systemic lu-
pus erythematosus (SLE) as well as individual cases 
of polycystic kidneys, multiple myeloma and chronic 
lymphocytic leukaemia (CLL) were identified as the 
most common causes of CRF (Graph 3).

During the period of ten years, two catheter place-
ment techniques were applied: the standard open sur-
gery method and laparoscopy. Most catheters, i.e. 
79.8%, were placed using surgical approach, whereas 
laparoscopy was applied in 20.2% cases. Throughout 

this period, the total of 9 successful laparoscopic revi-
sions were performed to correct the catheter malposi-
tion and the omentum wrapping around the peritoneal 
catheter, which had resulted in its dysfunction (Graph 
4).

The majority of patients were subjected to CAPD, 
four female patients received APD, 3 of who under-
went renal transplant. Due to relapsing peritonitis 
one female patient was transferred to chronic HD 
prior to receiving a kidney transplant.

Peritoneal dialysis was available as a service outside 
our institution as well. Acute PD was applied as an 
emergency dialysis in the ICU at the Institute of Lung 
Diseases of Vojvodina in Sremska Kamenica in 2005. 
During the next year, peritoneal dialysis was performed 
as a CAPD programme in a patient who underwent sur-
gical correction of tricuspid valve at the Institute of Car-
diovascular Diseases of Vojvodina in Sremska Kameni-
ca, at the Clinic for Cardiosurgery. The patient had been 
previously subjected to CAPD program. The postopera-
tive course was normal, without infectious complica-
tions and with no need of transfer to HD.

Throughout this period, one case of sclerosing 
peritonitis was identified in the second – inflamma-
tory stage of the disease. The patient responded well 
to the applied therapy, thus severe complications 
were prevented. Another severe complication, i.e. 
peritonitis, developed in another patient as a conse-
quence of inflammatory bowel disease caused by 
Clostridium difficile, resulting in micro-perforation 
of the ascending colon portion. The patient under-
went successful colectomy with ileostomy and was 
transferred to HD.

Out of the total number of monitored PD patients at 
our Centre, transplantation was performed in 10 pa-
tients. Cadaveric transplantation was performed in 5 
(50%) patients and living-related donor transplantation 
in 5 patients (Graph 5). Out of the 10 aforementioned 

Graph 2. Number of deceased patients by years
Grafikon 2. Broj umrlih bolesnika po godinama

Graph 3. Causes of the chronic renal failure
Grafikon 3. Uzroci hronične bubrežne insuficijencije

Graph 4. Placement techniques of peritoneal catheter
Grafikon 4. Tehnike plasiranja peritonealnog katetera
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cases, eight transplant procedures were performed at 
our Centre, whereas the remaining two renal trans-
plants were carried out in Russia and at the Medical 
Military Academy (MMA) in Belgrade. In all patients 
transplanted at our Centre, the peritoneal catheter re-
mained in place for 14 days after the surgery on aver-
age, i.e. until transplant function was established. In 
none of the cases there was a need for emergency dia-
lysis. No infectious complications were observed, and 

post-transplant recovery of the patients was fast and 
successful. 

Conclusion

Nowadays, peritoneal dialysis is complementary to 
haemodialysis in the treatment of terminal-stage chron-
ic renal failure. Numerous advantages of this therapy 
modality have made it the method of choice in the the-
rapy of chronic renal failure. Novel technologies and 
developments in designing appropriate peritoneal dial-
ysis catheters and dialysis solutions ensure maximum 
safety and minimum infection complications. A ten-
year work and experience in peritoneal dialysis gained 
at our Centre strongly emphasize the advantages and 
quality of this therapy modality. Our experiences are of 
paramount importance for our work in the future and, 
hopefully, will result in increased number of patients 
who will accept this therapy method. 

Graph 5. Number of transplant patients on peritoneal dialysis
Grafikon 5. Transplantirani bolesnici na peritonealnoj dijalizi
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Uvod
Peritonealna dijaliza je metoda lečenja terminalnog stadijuma 
hronične bubrežne insuficijencije koja je danas komplementarna 
hemodijalizi. Zasniva se na procesima difuzije i ultrafiltracije 
koji se odvijaju preko trbušne maramice koja ima ulogu filtera. 
U trbušnu duplju se preko prethodno postavljenog katetera uba-
cuje dijalizna tečnost. Bolesnici najčešće izvode 4-5 izmena u 
toku 24 sata, svakodnevno i samostalno ili uz pomoć u kućnim 
uslovima.
Naša iskustva
U periodu 1998-2008. godine u Kliničkom centru Vojvodine pla-
sirano je 99 peritonealnih katetera. Najčešći uzroci bubrežne 

insuficijencije bili su hronični glomerulonefritis, nefroangio-
skleroza i dijabetes. Korišćene su dve tehnike plasiranja katete-
ra, otvorena hiruška i laparaskopija. Najveći broj bolesnika bio 
je na programu kontinuirane ambulantne peritonealne dijalize, 
a četiri bolesnice bile su na automatskoj dijalizi. Transplantacija 
je urađena kod ukupno 10 bolesnika (kod pet je urađena kadave-
rična, a kod pet bolesnika donorska srodna transplantacija). 
Zaključak
Peritonealna dijaliza je danas komplementarna metoda hemodi-
jalizi u lečenju terminalnog stadijuma hronične bubrežne insufi-
cijencije. Desetogodišnje iskustvo našeg centra potvrdilo je sve 
prednosti i kvalitete peritonealne dijalize.
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