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ABSTRACT
Introduction. Early complications of peritoneal dialysis (PD) catheter restrict the applicability of the 

method. Highlighting and removing the predisposing factors contribute to a bett er survival of this renal 
replacement therapy. 

Aims. To establish a correlations between serum albumin, urea and creatinine values before surgery and 
the risk of early complications after catheter insertion. 

Methods. We conducted a prospective study between March 2009 and March 2014 including all patients 
that underwent laparoscopic insertion of Tenckhoff  catheter in our hospital. Several biochemical character-
istics of interest were assessed before surgery (serum albumin, BUN, creatinine) and we correlated their 
values in the groups of patients presenting or not early complications of PD catheter. 

Results. In the total of 77 patients (mean age 60.08 +/- 11.64 years), 54.54% men, we noted 23 early 
complications (29.76%), of which 13 infectious complications (56.52%) and 10 mechanical complications 
– catheter malposition (n = 4), fl uid leakage (n = 3), abdominal wall hematoma (n = 3). Low levels of serum 
albumin have shown positive association both with infectious and mechanical complications (p = 0.02112, 
respectively p = 0.01277). High values of urea and creatinine are strongly correlated to mechanical compli-
cations (p = 0.18295 and 0.18770), but not to the early infectious complications (p = 0.5754, p = 0.86001). 

Conclusions. Forcing the early use of Tenckhoff  catheter due to high and dangerous levels of serum urea 
and creatinine proved to result in increased episodes of mechanical complications; hypo-albuminemia in 
pre-dialysis patients correlates positively both with mechanical and infectious catheter complications in the 
fi rst month after insertion.
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INTRODUCTION
There are currently several surgical inserti on 

techniques of peritoneal dialysis (PD) catheters. 
Some centers usually use for implantati on a less 
invasive method, the so-called percutaneous 
approach under radiological control. The most 
common methods of a catheter inserti on re-
main the laparoscopic technique and the ap-
proach through the classical surgery.

The laparoscopic technique is associated 
with higher operati ve durati on, higher costs and 
it requires a general anesthesia. This is the 
method to prefer when you want to save a cath-
eter that no longer works properly in pati ents 
with previous abdominal surgery. It is also the 
preferred method when the presence of perito-
neal adhesions is suspected that requires an ex-
tended eviscerati on in order to opti mize the 
catheter functi on.

It is advisable that the surgeon who makes 
such operati ons to be familiar with both tech-
niques. The decision to use one of them must 
be made individually for each pati ent, also tak-
ing into account the resources of the insti tuti on 
(1,2).

The initi ati on of dialysis exchanges must be 
delayed 10-14 days aft er catheter inserti on; in 
the meanti me the bowel of the pati ent, the gen-
eral and localized phenomena painful abdomen 
and the body temperature are to be monitored 
daily. The wound dressing should be performed 
once a week. If the dressing is moisted and if 
local painful phenomena occur then the dress-
ing should be changed daily. During this period 
the pati ent will be given a daily series of 3-4 la-
vages with 200 mL dialysis serum and 1,000 
Units heparin. This technique, recommended by 
the European Best Practi ce Guidelines, should 
minimize the complicati ons risk (3,4).

Post-operati ve complicati ons can occur early 
– less than 30 days aft er the surgical interven-
ti on – or late, aft er more than 30 days from the 
catheter inserti on.

Early complicati ons:
• intesti nal perforati on – rarely occurs in about 

1% of cases when opening the abdomen and 
handling (5,6).

• hemoperitoneum is rarely generated by de-
fecti ve hemostasis in the pro-peritoneal area. 
It may be self-limiti ng and does not require 
further interventi on but tracking. If bleeding 
sti ll persists, local pressure can stop the 
bleeding (7).

• the outf low failure may be a consequence of 
fi brin clots existi ng in the catheter, of a trans-

parietal stenosis or in the subcutaneous tun-
nel or of a sleeve with omentum. This can be 
solved by using a guide wire or the laparo-
scopic approach (8). The nature of a catheter 
obstructi on may be suggested by the interval 
of ti me it occurs aft er the surgery. In case of 
a twist, a catheter obstructi on can appear 
immediately aft er its placement. Malposi-
ti on occurs within a few days aft er the instal-
lati on of a catheter.

• the malpositi on or migrati on of the catheter 
– 5-20% of cases (9-16) may be accompanied 
by pain and impaired drainage. The diagno-
sis is made by clinical examinati on, anamne-
sis and simple abdominal radiography. The 
use of a guide wire can successfully reposi-
ti on the catheter; the recurrence can occur, 
leaving only 33% of pati ents who will not re-
quire repositi oning. For the rest, the surgical 
interventi on may be performed in the classi-
cal or laparoscopic manner (17). Few dis-
placements occur due to consti pati on. In this 
case the treatment consists in enemas, glyc-
erin suppositories, and lactuloses.

• dialysate leakage can be caused by a defect 
in closing the parietal gap, a weak abdominal 
wall or an early mobilizati on of the pati ent 
during dialysis, accompanied by an increased 
inter-abdominal pressure. The incidence 1 to 
40%, having higher rates of occurrence in the 
percutaneous placement of a catheter as 
compared to open surgical method. Putti  ng 
the catheter to rest for a few weeks and 
passing to temporary hemodialysis can solve 
this complicati on. If these methods fail, the 
pati ent undergoes surgery to repositi on the 
deep cuff  or even catheter replacement (18-
20).

• catheter cuff  extrusion appears in 3.5-17% of 
cases (18-22). It is favored by infecti on at the 
implant site and consists in the exposure of 
the superfi cial sleeve to the skin surface by 
erosion. The treatment involves remodeling 
or parti al reducti on of the sleeve. Vicious 
wound healing, infl ammatory persistent 
signs or local infecti on require the removal 
of the catheter.

• infecti ous complicati ons treated in ti me are 
easy to solve, but if neglected, they can eas-
ily turn into an early peritoniti s. By using Mu-
pirocin and Vancomycin early peritoniti s rate 
may signifi cantly decrease (23). If there are 
no signs of peritoniti s but of a non-respond-
ing gateway or an inter-parietal infecti on, 
the catheter can be removed and another 
will be placed in the contralateral abdominal 
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region during the same operati ve session 
(24-26). If there are signs of peritoniti s, the 
new catheter will not be placed in another 
operati ve session (27).
Many studies underline the importance of 

hypo-albuminemia complex infecti ous during 
the treatment of renal remediati on by PD (28, 
29). However, the risk of early complicati ons of 
PD is not correlated with the values of albumin 
and other constant bioumoral parameters in pa-
ti ents undergoing PD catheter inserti on.

AIMS OF THE STUDY
During 5 years, in a comprehensive study 

analyzing all surgical complicati ons recorded in 
a group of 118 PD pati ents, we focused on the 
subjects with a peritoneal catheter implanta-
ti on performed in the Department of Surgery, 
“Sf. Ioan” Emergency Clinical Hospital. We eval-
uated the clinical and biological features for 
catheter inserti on and the postoperati ve evolu-
ti on of the individuals both in the early stage, 
during the fi rst post-implantati on month and 
the late stage, aft er more than one month the 
peritoneal catheter inserti on.

METHODS
Between March 2009 and March 2014, the 

study analyzes pati ents with recent Tenckhoff  
catheter implantati on for initi ati ng PD. Accord-
ing to the pati ents’ medical records, the study 
underlines the preoperati ve values of serum al-
bumin, urea and creati nine. Additi onally, one of 
the two ways for placing the catheter Tenckhoff  
used in the Department of Surgery was the 
open method, performed under local anesthe-
sia using lidocaine 1% (30 mL). Aft er inserti on, 
the catheter placement shall always be tested 
by insti llati on of 100 mL saline into the perito-
neal cavity. Catheter permeability, the ti ghtness 
suture and the way the effl  uent looks should be 
checked (the effl  uent must not contain blood or 
feces).

Following the postoperati ve evoluti on, we 
divided the initi al segment of pati ents into 
groups according to the presence and type of 
early postoperati ve complicati ons – within one 
month aft er implantati on of the catheter. We 
centralized the interesti ng values of the biologi-
cal parameters in these groups of pati ents and 
we analyzed their mean values in correlati on 
with the risk of early complicati ons of a perito-
neal catheter.

Stati sti cally, we expressed the values of the 
biological constants as mean +/- SD; we used 
Chi-square test for qualitati ve variables compar-
ison and student T-test for comparisons between 
quanti tati ve mean variables values in the estab-
lished groups of pati ents.

RESULTS
During the research years a total number of 

77 peritoneal catheters were inserted in 70 pa-
ti ents; 7 pati ents required a catheter re-implan-
tati on during the study, so we considered them 
twice, as another case for the second catheter 
implant.

Demographic characteristi cs and important 
bioumoral features in the group of pati ents with 
catheter implant were centralized in Table 1.

TABLE 1. Demographic and bioumoral preoperati ve 
characteristi cs in the selected pati ents

Characteristi cs Values 
1. total number 77
2. males (%) 42 (54.54%)
3. median age +/- SD 60.08 +/- 11.64
4. primary 
disease

diabeti c nephropathy 11
hypertension 15
glomerulopathy 14
tubular nephropathy 16
ischemic nephropathy 17
others 4

5. mean creati nine (mg/dL) 3.54 +/- 0.37
6. mean urea (mg/dL) 183 +/- 31.70
7. mean albumin (mg/dL) 8.37 +/- 1.92

All noti ced complicati ons in the fi rst month 
aft er Tenckhoff  catheter implantati on were as-
sessed, analyzed and correlated with clinical 
and biological characteristi cs. The mean interval 
from the inserti on to the onset of the complica-
ti on was 8.4+/- 1.2 days.

A total of 23 detailed complicati ons that oc-
curred during the fi rst month aft er the implan-
tati on of the PD catheter (29.87%) were graded, 
as follows:
• 13 cases of pati ents who developed early in-

fecti ous complicati ons – 7 operati ve wound 
infecti ons and 6 infecti ons of the subcutane-
ous tunnel;

• 10 cases of pati ents who developed new me-
chanical complicati ons of the implanted 
catheter;

• 3 pati ents had fl uid leaking through implan-
tati on site – by analyzing the bioumoral con-
stants of pati ents who presented this type of 
complicati on, we found serum albumin lev-
els below 3.5 g/dL (mean levels of 3.1 +/- 
0.05 g/dL) and high levels of nitrogen waste 
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products. These values imposed the early 
initi ati on of peritoneal fl ushing in order to 
speed up the start of dialysis exchanges (ure-
mia 241 +/- 23.57 mg/dL – mean values, cre-
ati nine 12.13 +/- 0.95 mg/dL – mean levels);

• in 3 cases hematoma occurred on the ab-
dominal wall at the site of implantati on – 
these subjects presented hypoalbuminemia 
(3.0 +/- 0.1 g/dL), and the following biou-
moral features: serum urea 151.33 +/- 18.58 
mg/dL, serum creati nine 7.36 +/- 0.5 mg/
dL). Two of the pati ents underwent emer-
gency hemodialysis (HD) initi ated on a tem-
porary catheter with perioperati ve HD made 
without anti coagulant;

• 4 cases in which we diagnosed catheter mal-
positi on – insuffi  cient exhaust aft er initi ati on 
of dialysis lavage and exchanges, one solved 
by accelerati ng bowel moti lity, the other 3 
required repositi oning of the catheter using 
a guiding wire.
In this group, mean levels of serum urea was 

195.75 + / 19.7 mg/dL, of serum creati nine was 
9.1 +/- 1.83 mg/dL and albumin was 3.5 +/- 0.08 
g/dL.

The mean values of preoperati ve bioumoral 
parameters for the whole group, the group with 
mechanical complicati ons and the group with 
infecti ous complicati ons are listed in Table 2.

Stati sti cal correlati ons revealed that mean 
albumin values are signifi cantly lower in the in-
fecti ous complicati ons group (p = 0.02112) and 
in the mechanical complicati ons group (p = 
0.01277) than those found in the global group 
of pati ents.

The mean values of urea were found signifi -
cantly higher in the group of pati ents with me-
chanical complicati ons (p = 0.18295), but no 
correlati ons were made between the group 
with infecti ous complicati ons and the global 
group (p = 0.5754).

As for the mean values of creati nine, we de-
termined a signifi cantly higher value in the me-
chanical complicati ons group versus the total 
group (p = 0.18770), but no signifi cance in the 
relati onship between the infecti ous complica-
ti ons group and the whole group (p = 0.86001).

DISCUSSIONS
During the study years a total number of 77 

peritoneal catheters was placed in 70 pati ents; 
7 pati ents required a catheter re-implantati on 
The inserti on of a second peritoneal catheter in 
7 pati ents was imposed by:
• a series of prolonged peritoniti s with micro-

bial biofi lm formati on in the catheter;
• the persistent leakage of fl uid at the site of 

implant, with or without ti ssue macerati on 
associated with pulling out of the periorifi -
cial external Dacron sleeve.
Wound and tunnel infecti ons are diffi  cult to 

diagnose because in the fi rst 14 days no PD ex-
change is recommended and the implant site 
has to remain at rest, with as few medical ma-
neuvers as possible at this level.

Pati ents are marked by the received surgery 
and they are less cooperati ve. Therefore, it is 
diffi  cult to disti nguish between major com-
plaints given by uremia milieu and wound infec-
ti on, oft en with subclinical onset (uremic pati ents 
do not present fever, diabeti cs are aff ected by 
painful sensiti vity; their ti ssues are hyper-hy-
drated and in poor conditi ons, their healing be-
ing diffi  cult).

Taking into account these circumstances, al-
though pati ents were hospitalized, the unfavor-
able development of wound infecti on and/or of 
the subcutaneous tunnel with the development 
of peritoniti s in 7 cases, resulted in the removal 
of the catheter in 3 pati ents. An important re-
corded fact was the presence of diabetes co-
morbiditi es in seven of the 13 pati ents who had 
infecti ous complicati ons aft er catheter implan-
tati on. The values of analyzed constants in cor-
relati on with the early complicati ons issued af-
ter catheter inserti on can give us clues to their 
importance in adopti ng an acti ve medical atti  -
tude.

Pati ents who developed early complicati ons 
showed low levels of serum albumin. The indi-
cator showed that it had favored both infecti ous 
complicati ons and mechanical complicati ons of 
PD catheter implantati on.

The values of nitrogen waste products were 
relati vely high in the group of infecti ous compli-

TABLE 2. Pati ents’ bioumoral characteristi cs
N Albumin (g/dL) Urea (mg/dL) Creati nine (mg/dL)

Median SD Median SD Median SD

Implants 77 3.4 0.37 183.70 31.70 8.37 1.92
Infecti ous complicati ons 13 3.29 0.24 189.60 51.17 8.27 1.65
Mechanical complicati ons 10 3.24 0.08 198.5 40.87 9.25 2.36
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cati ons, the diff erences in the total group of 
subjects with catheter implants not being, how-
ever, signifi cant, because most of the infecti ons 
occurred in diabeti c pati ents, in which dialysis 
started early, without waiti ng for large values of 
uremia. In pati ents who had mechanical compli-
cati ons, urea and creati nine values were signifi -
cantly higher than the overall group of subjects 
with implants. These individuals have forced 
early initi ati on of dialysis, because of their high 
levels of uremia and the presence of severe 
symptoms caused by the end-stage renal dis-
ease and its complicati ons.

The incomplete healing of the implant site 
especially favored the liquid leakage att ached to 
the catheter and the catheter malpositi on. As a 
feature of mechanical complicati ons subgroup 
through peri-catheter hematoma at the site of 
implantati on, the pati ents had extreme uremia, 
because most of them had already started renal 
supplant by HD on temporary catheter.

European Best Practi ce Guidelines recom-
mend that we should allow the healing of the 
abdominal wall around the Tenckhoff  catheter 
for a period of 10-14 days aft er the surgical in-
serti on (4). In the group of pati ents with early 
mechanical complicati ons the mean interval be-
tween the surgery and the start of the exchang-
es was 8 +/- 1.89 days; the mean interval be-

tween inserti on and exchanges in the group of 
pati ents without early mechanical complicati on 
was 12 +/- 2.19 days. As a recent study conclud-
ed, each day of delay for exchanges initi ati on 
can lower the risks for early mechanical compli-
cati ons (30). Therefore, the inserti on of the 
catheter should be done early enough, before 
the high values of urea and creati nine force us 
to start urgently the exchanges.

CONCLUSIONS
Hypoalbuminemia is a risk factor for both 

early post-implant infecti ons of peritoneal cath-
eter and for early post-implant mechanical com-
plicati ons.

High levels of urea and creati nine have not 
proven contributi on as risk factors of infecti ous 
complicati ons, but can signifi cantly infl uence 
post-implant mechanical complicati ons of the 
peritoneal catheter.

Forcing the early use of the Tenckhoff  cathe-
ter due to high and dangerous levels of serum 
urea and creati nine proved to result in an in-
creased number of mechanical complicati ons; 
hypoalbuminemia in pre-dialysis pati ents corre-
lates positi vely both with mechanical and infec-
ti ous catheter complicati ons in the fi rst month 
aft er inserti on.
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