Blood Purification Methods 11T

Kidney function:

Axcretory (removal of small and middle size
molecules)

AVletabolic (acid base-balance, removal of
molecules of higher molecular weight?)

AEndocrine (erythropoetin, vitamine D)



Goals of dialysis techniques

., Transport or clearance of solutes: by

diffusion and convection (adequacy of
dialysis)

~ Fluid removal or Ultrafiltration
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The transfer of solutes (substances) across the membrane, dow

Diffusion

concentration gradient
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Hemodialysis
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Hemodialysis monitor




Vessel acces for hemodialysis |

V. axillaris
— A. axillaris ——

V. cephalica
— A. brachialis
V. brachialis

V. basilica -

V. mediana cubiti

V. cephalica
A. radialis

V. basilica
A. ulnaris

Blood flow of 20-50ml/min in peripheral vein

Blood flow of more than 500ml/min in AV shunt
16-23% of all hospitalisations of HD patients because of vessel acces problems
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6 weeks growing up period - preparation in
advance



Vessel access for hemodialysis

1. native -primary- arteriovenous shunt
a/ radiocephalic
bl brachiocephalic

cl brachiobasilic -deep localisation usually- not suitable
for punction, higher risk of hyperfunction, steal
syndrom

2. vessel prothesis

-large anatomical possibilities -axilo-axillar,brachio-
jugular,sapheno-femoral,femoro- brachial

-synthetic (polytetrafluorethylen)
-autologous (v.saphena)
-xenografts Ibovine



Arteriovenous fistula
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shunt survival rate
1 year... 60-70%
2 years... 50-60%

Brachio-brachial AV
shunt with synthetic
PTFE interposition,

right arm



Vessel access for hemodialysis
- complications

-thrombosis

-stenosis

-steal syndrom

-development of aneurysm

-n.medianus leasion

-Infection

-heart failure-hypercirculation

-punction damagement of vessel graft

-risk of stenosis of subclavian vein after CVC



Central venous catheter 135
-low blood supply-
200ml/min

-vessel access for period
of several weeks-
months

-recommended use in less
than 10% HD patients -
increased morbidity

tunneled, cuffed
permanent catheter in
subclavian vein l.dx.




Vessel access for hemodialysis

20-40% shunts unsuitable for HD use
poor outcome in old and diabetic patient

shunt survival rate
1 year... 60-70%
2 years... 50-60%

US - 30% native shunt
Europe - 70-85% native shunt



Duration of the hemodialysis
procedure

. 3-5 hours

. 2-3times / week

. Transportation time
., Preparation time




Bioincompatibility of HD

Bioincompatiblility of the procedure
-noncontinuous puriffication
-sudden changes in homeostasis

Bioincompatibility of the materials
-Plastics
-anticoagulants




Complication of hemodialysis

Infectious (vessel access, septicemia)

Non infectious

Acute

arrhytmias

Hypotension

bleeding

Chronic

Cardiovascular
overhydratation
Metabolic and endocrine (uremia?)
MIA syndrome- (uremia?)
Immunosuppression




Continuous Ambulatory Peritoneal Dialysis

1. Infuse fresh dialysate
2. Dwell
3. Drain saturated dialysate




Types of PD

Continuous Automated
Ambulatory Peritoneal
Peritoneal Dialysis

Dialysis



CAPD



CAPD

. Manual therapy
., Prescription volumes are standardized
1500ml, 2000ml, 2500ml, 3000ml solution bg

, 6-12 hour dwell period each night (depends on tpe of |
membrane)

. 4-5 day exchanges
7 days a week
. 3-5 hr dwell per day exchange
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Day exchanges Night dwell




CAPD : Continous Procedure | ::
Drain Fill Dwell
+/-2 06 +/-1 06 % 4-12 hours
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Old dialysate New solution Disposables Dialysis
thrown away



Peritoneal

dialysis exchange
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APD Treatment

Cycler performs exchanges/cycles automatically while patient
IS sleeping

Patient connects when going to bed and disconnects in the
morning

Long dwell during the day




TYPES OF PD
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Figure 20: Continuous regimens of dialysis. The dialysis exchanges are perform-
ed at convenient times, and the dialysis solution is in the peritoneal cavity all the
time to provide continuous dialysis. A = CAPD, B = CCPD.

Khanna, Nolph, Oreopoulus, Essentials of PD , 1993, p 38




COMPLICATIONS OF PD

. Infection

. Abnormal Membrane Permeabillity

. Nutrition Related 1 Protein loss

. Abdominal Structuret Her ni1 a0 s, O n

. Procedure Related



COMPLICATIONS OF PD

Set/Catheter Junction
Catheter/Skin Junction
Bag Port

Injection Site

Internal




Acute complication
of PD

INFECTIOUS
- Tunnel infection
Treatment- antibiotics

-Acute peritonitis

(turbid dialysate, subfebrile,
abdominal pain, typical laboratory
picture)

Treatment:

-cefalosporine 1.a 3.generation once
daily intraperitoneally

-cefalosporine 1.generation and
aminoglykoside more than 20 days
intraperitoneally




Mean interval between peritonitis
episodes
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COMPLICATIONS OF PD

Low Transport . High Transport
Increased Ultrafiltration Decreased Ultrafiltration
Dehydration Fluid Overload

Inadequate Clearances Increased Protein Loss



COMPLICATIONS OF PD

Wt Gain (glucose uptake)
Diabetic patients- glucose control a challenge
Protein Loss Malnutrition

Decreased app=atite - Feeling of Fullness
ncrease in Triglycerides (glucose exposure)




COMPLICATIONS OF PD

Membrane Leak

Hernia ( pleural,scrotal/labial edema)
Catheter dislocation

Catheter obstruction

Catheter leak
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Mean survival of dialyzed
patients
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Dialysis modality determinates
residual renal function

AResidual GFR is better preserved in PD (n= 243) patients than HD
patients (n=279)

Jansen et al. Kidney Int: 1046-1053, 2002

Lysaght et al: ASAIO Trans 37:1991



