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Abstract: Peritoneal dialysis (PD) is used to a limited extent in most deve-
loped countries for haemodialysis (HD). However, the survival using PD does not differ
from that using HD and may even to some extent favour the use of PD.

In patients who are expected to stay for many years in a chronic renal repla-
cement therapy programme an important reason for starting with PD is to save the
vascular access for later use. Other favourable issues are also discussed. This paper will
also cover various aspects of how to reduce the risk of problems in a PD programme. In
addition the concept of early start or acute start of peritoneal dialysis will be covered.
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The use of PD as a treatment for chronic kidney failure in Sweden is
approximately 20%. The extent of its use/prevalence has been stable over the
previous 10 years although data indicate that the prognosis is at least as good
using PD as for HD [1, 2] or may be even better in some areas [3].

According to Swedish guidelines [4], the use of PD is suggested as the
first choice if the patient does not have contraindications (Table 1)

Besides preservation of vessels, a further reason is reluctance to estab-
lish an AV access that causes large recirculation of blood in a patient with a
tendency to develop congestive heart failure [5].

Ethnic, economic and technical reasons exist in various countries and

centres that may restrict a frequent use of PD. In addition, on the other hand, the
absolute and relative contraindications for PD have to be considered.
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Table 1 — Tab6emna 1

Reasons for preferring PD as the first choice of dialysis mode

Ipuuunu 3a oasarve tipeorociu Ha I1/] kaxo tips uzbop
Ha oujaausen mooaauitiei

e Vascular access preservation

e Cardiologic aspects incl. increased volume load for the heart by a large
AV-fistula.

e Less risk of bleeding complications — no use of anticoagulation
e No risk of transmission of diseases through the device, e.g. viral hepatitis

Table 2 — Tabemna 2

Relative and absolute contrindications for PD [4]
Penaitiuenu u aticoayitinu xkoritipaunourxavyuu 3a I1/1

Absolute contraindications:

e Severe intra-abdominal adhesions

e [arge diaphragmatic defects (i.e. secondary pleural effusion)

e Active diverticulitis or inflammatory bowel disease

e No compliance (failure even to be in an assistant PD-programme)

Relative contraindications:

e Large abdominal and especially inguinal hernia (rec. operation before
PD-start)

e Use of a colostomy or PEG (percutaneous epigastrical gastrostomy)

e Recent abdominal surgery

e Severe adiposities

e Low memory capacity (if the patient performs PD him/herself)

Once it has been decided that PD should be used it also has to be
considered how the facilities at the centre and the abilities of the patient allow
the procedure. Thus, the operation conditions, numbers of trained and devoted
physicians that insert the PD-catheter, post-operative care and training prog-
rammes are important to reduce the risk of access problems, subsequent infec-
tions and peritoneal membrane dysfunction or psychical failure.

The most frequently used PD catheter-insertion techniques request a
break-in period of 2 weeks [6]. If the patient is in acute need of dialysis such a
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break-in period may be a reason for the physician to insert a central dialysis
catheter and initiate HD. Since many patients are reluctant to change the mode
of treatment once they have started dialysis, this will in up to 30 % of the pa-
tients be a reason to lose them from the PD programme [7]. One option using
those techniques would be to start PD by having the patient in a supine position
during the following period until the catheter is adequately healed and adhered
to the tissue and the risk of leakage is strongly reduced. Another option would
be to only use nightly PD exchanges with or without the use of an exchange de-
vice. The third option would be to use an insertion technique that enables imme-
diate start of PD with a very low risk of early or late leakage [6, 8, 9]. Such
surgical technique should also enable insertion under local anaesthesia, even in
a partly sitting position in patients with congestive heart failure [10].

Thereby the catheter is inserted through the rectus muscle above the
linea arcuata, with the inner cuff fixed between the peritoneal membrane and
the inner rectus fascia, fixed in total by three purse string sutures that tighten the
tissue at all levels. By using a bent stylet during the operation procedure [11]
the location of the catheter into the lower abdominal region can be facilitated.
Prophylaxis against post-operative infections is done by a single preoperative
dose of 1.5 g cefuroxime and directly postoperatively, in the first PD-dialysis
bag, instillation of cefuroxime 250 mg/L into the PD fluid. This action reduces
the risk of postoperative infections significantly [12] as well as the risk of
subsequent peritonitis and tunnel infections [13]. It also allows the immediate
start of acute dialysis, for example in patients in the ICU [14, 15]. By using
this insertion technique two different types of Tenckhoff catheters were tested.
Thereby, a randomized study showed that a straight instead of a coiled catheter
caused fewer postoperative drainage problems [16]. In patients who have prob-
lems in keeping the intraabdominal part of the catheter in the lower abdomen
the use of a Di Paolo catheter may be considered [17]. Possibly the direct use of
such catheter is also preferable, according to an Italian multi-centre study [17].
To reduce the tension in the operation wound and postoperative pain, the use of
a surgical girdle may be favourable. It can be used when the patient is out of
bed during the next 3—5 days [18, 19]. By measuring the drained volume in re-
lation to time elapsed it can be decided if outflow problems are due to the po-
sition of the patient or, e.g., to outflow obstruction. If flow obstruction is pre-
sent it might be due to location problems (Fig 1). The use of a bent stylet [11] or
guide wire [20] may help to correct such dislocations so as to avoid a second
operation. To avoid exit-site infection, early detection of any infection and early
initiation of antibiotics may help to avoid the progress into a tunnel infection
and subsequent peritonitis. Those infections in most cases need the removal of
the catheter and the reinsertion of another one at another location using antibio-
tic prophylaxis during the procedure.
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The glucose load caused by intra-abdominally inserted peritoneal dia-
lysis fluids may partly be considered as a disadvantage if patients are obese.
Thus the use of polymers of glucose (Icodextrin, Baxter) and amino acids are
used additionally in some PD-programmes. Thereby the use of 2-3 bags with
low glucose concentration are supplemented by one bag of glucose polymer (to
induce ultrafiltration) that is used over a longer dwell and one bag with amino
acids (Nutrineal, Baxter) as a supplement for dialysis. In contrast, in patients
with malnutrition or poor appetite, the addition of the glucose-containing bags
secures a caloric supplement without an additional load of water to the patients.
This additional nutritional support may be essential in the early phase of acute
kidney injury during the Intensive Care Unit period when parenteral alternatives
may cause volume overload and congestive heart failure. A concentration of
2.2-3.5% glucose in the bags in these situations helps to withdraw excessive
water over 24h in a slow manner, and in addition supplements the patient with
up to 1000 calories using six 4 dwells/24 h (Table 3). In diabetic patients the pre-
sence of glucose in the PD-fluid may be one factor in reducing the risk of severe
hypoglycaemic episodes induced by insulin treatment. During the period prior
to the dialysis start, insulin resistance and lowered ability to experience hypo-
glycaemia frequently result in the fact that the patients want to "feel safe" by
having a somewhat higher blood glucose and subsequent HbAlc. When starting
them on PD a significant improvement of the HbAlc can be achieved, although
that is again impaired when the patients change for a kidney transplant [21].

In the chronic haemodialysis programme it has been shown that an in-
tensive need for ultrafiltration of approximately more than 3% of body weight
in one session [22] or more than 10 ml/kg/h [23] increases the risk of death.
Such an excessive ultrafiltration need will rarely be present in PD patients. In
contrast, patients with congestive heart failure may improve their cardiac con-
dition using peritoneal dialysis [10].

However, even patients on peritoneal dialysis may develop congestive
heart failure (CHF). A reason for CHF is, besides progressive heart dysfunction
in the course of an acute myocardial infarction or progressive valvular calcify-
cations, an underestimate of the fluid retention of the patient when residual re-
nal function, and thereby urine output, drops. This, besides a catabolic state,
with loss of fat and muscles, may cause a wrong "dry weight" to be set in the
patient. In the PD programs the use of, e.g., x-ray to estimate heart and lung
status in order to optimize dry weight is less frequently used. Possibly such
measures should be included in the follow-up programme, similarly to the case
of HD patients. The loss of ultra filtration capacity of the peritoneal membrane
(less than 200ml fluid removed using a routine PET with 2.27% glucose or <
400 ml using 3.86% glucose for 4 hours) may also be a reason for a progressive
fluid retention. Such loss may be due to recurrent episodes of peritonitis with
intestinal adherences and in the course of sclerosing peritonitis [24]. A lack of
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function of the peritoneal membrane is also attributed to the long-term use of
PD fluids that are contaminated with glucose degradation products or contami-
nants that derive from the processing during manufacturing of the fluids [25,
26]. Notable is the fact that biocompatible PD fluids may even improve residual
renal function and urine output [27]. In patients who lack residual urine output
such ultrafiltration dysfunction may be critical and urge a change from the PD
to the HD programme. Attempts may be made by addition of diuretics to increase
urine output, or another alternative is the use of glucose polymers (Icodextrin).
In addition, data indicate that in some patients beta blockers may interfere
negatively with the ultrafiltration function of the peritoneal membrane [28]. In
such patients the withdrawal, or reduction of the dose of beta blocker used, may
help to recover this dysfunction.

The self-experienced quality of life in a prospective 12 months trial
showed no significant differences between those on PD versus those on HD, in-
dicating that patients are prone to adapt to the treatment they have chosen (un-
published data from the study by Stegmayr et al.) [29].

In conclusion, data indicate that PD should be considered as a first
choice option for a patient who is expected to have a long life expectancy in a
chronic renal replacement therapy programme.

Options for reducing problems are suggested in Table 4. One of the in-
sertion techniques using a straight Tenckhoff catheter is a surgical insertion
through the rectus muscle, fixing the inner cuff between the peritoneal mem-
brane and inner rectus fascia. Pre- and peri-operative cefuroxime prophylaxis is
helpful. This technique does not need any break-in period and allows an imme-
diate start of PD with few postoperative complications.

Table 3 — Tabemna 3

Approximate glucose absorption in calories/L PD fluid during a 1-4 hour dwell using
various glucose concentrations

Ipubauxcra ancopiiyuja Ha ZauKo3aitia 60 KUAOKAAOPUL HA AUTLAD
00 I1]] itieunocin 8o ilexor Ha 1-4 uaca tipu yiioitipeba Ha pasauyHu
HUB0Aa HA 2AUKO03A

Dwell, hours | 1.2% glucose |2.3% glucose |3.8% glucose |4.3% glucose
1 11 21 36 40
2 21 37 64 72
3 25 46 78 88
4 27 50 85 96
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Figure 1 — Drainage protocol to evaluate if problem of drainage is due to obstruction
or suboptimal position of the patient. A) normal drainage;,
B) temporary outflow reduction corrected when patient changed position,
C) persistent outflow obstruction due to catheter dysfunction

Cnuxa 1 —IpoToxon na Openadica e da ce esanyupa oanu IpodremMo T Ha OpeHadxcaTa
e ropadu oIc IpyKyujaTa uau cyoo ITUMaiHaTa mo3uyuja Ha IIayueHTo T
A) nopmanna openasica, b) npuspemena pedykyuja na uc Teko T KOpuTupauna Kora
HnayuenTo T ja npomenun nozuyujata L]) moc1ojana npeuxa 60 ucTekoT
HpuuuneTa 00 Ouc@yHKYUja Ha KaTeTep

Table 4 — Tabena 4

Suggestions for approaches to reduce extent of problems
Ilpedaosu 3a fipucitiaiiiu KOH HAMAAY8AHE HA Olice20ill Ha Hpobaemuitie

e Break-in period 0 days — Use 3 purse-string suture technique
e Post-operative access problems — Use stylet for correction
e Post-operative leakage and late leakage — Use 3 purse-string sutures

e Post-operative drainage problems — Stylet to correct or change into Di-
Paolo catheter

e Reduce risk of postoperative. infection — Cefuroxime iv. 1.5g and intra
peritoneally. 250 mg/L first bag

e Reduce risk of exit site infection — Cefuroxime iv. 1.5g and i.p. 250
mg/L first bag

e Reduce risk of ultrafiltration failure — Avoid peritonitis and B-blockers
if possible, use biocompatible PD fluid
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e Reduce risk for late peritonitis — Good training programme, avoid
tunnel infections

e Reduce risk of congestive heart failure — adjust for loss of RRF, dry weight

e Maintain PD membrane function — avoid peritonitis, use biocompatible
fluids

e Achieve compliance — motivate patient with trained staff, good follow-up
programme and be ready to change to assisted PD/APD or change to HD
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Pe3zume

NEPUTOHEA/IHATA TUJA/IN3A KAKO JPATOIHEHO CPEJICTBO
3A ITIPOYUCTYBAILE HA KPBTA

IMitermaep b.

Oo0oenenue 3a Hegppoaozuja, O00en 3a UHITIEPHA MEOULUHA,
YHusepsuitieiticka boanuya, Ymea, lllseocka

IMepuroneannara aujanusa (I1]1) ce KopucTH BO OTpaHUYEH CTaneH BO
MOBEKeTO pa3BHeHN 3eMju 3a xemopmjaimmsa (X]I). Cemak, IpeXUBYBamETO YIO-
TpeOyBajku I1]] He ce pa3nukyBa of Toa npu ynorpeba Ha X]I u BO U3BeceH cTe-
NIeH MOXe IypH U Jla € 01 KOPUCT Npu KopucTemeTo Ha [1]1.

Kaj manueHTHTE Kaj KOM Ce OYEKYBa JOJTH FOfMHU 1a OCTAaHAT Ha MpOr-
pamaTa Ha XpOHMYHA PEeHaJlHa 3aMECTUTEIHA Tepalnuja, Kako Ba>kKHa IPUYNHA Ja
3anoyHar co I1]l e fa ro 3auyBaaT BacKyJapHHOT IIPHUCTAIl 32 IOMOLHEXHA YIIO-
Tpeba. McTo Taka M3HECeHU ce U PYr'u KOPHCHHU TeMU 3a Auckycuja. OBOj Tpy.d
UCTO TaKa I'd olipaka pa3IMyHUTE ACHEKTU HAa TOA KAKO fia c€ HamMaJld PU3UKOT 3a
nojaBa Ha nmpob6iyiemu Bo mporpamara Ha [1]1. [Tokpaj Toa Ke Oupe omndaTeH KOH-
LIENTOT 3a paHO WM aKyTHO 3ano4yHyBame co I1]11.

Knyuynu 300poBu: nepuToHeanHa Aujanusa, TEXHUKH, IPUCTAIl, KOMIIJIUKAIUH.
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