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Z§kladn² funkce ledvin 

ÅVyluļovac² (odstraŔov§n² l§tek s molekulou o 

mal® a stŚedn² molekulov® hmotnosti) 

 

ÅMetabolick§ (acidobazick§ rovnov§ha, 

odstraŔov§n² l§tek s vŊtġ² molekulou?) 

 

ÅEndokrinn² (erytropoetin, vitam²n D) 



C²le dialyzaļn²ch technik 

¸ Transport nebo clearance solutŢ: difŢze a 

konvekce 

¸ OdstraŔov§n² tekutiny: ultrafiltrace 



SEMI-PERMEABILNĉ MEMBRĆNA 
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Removal of Solutes and Water 

¸ Diffusion  

¸ Principal mechanism for removal of waste products down a 

concentration gradient 

¸ Solute exchange between two solutions (blood and 

dialysate) separated by a semipermeable membrane (the 

peritoneum) 

¸ The diffusion is greatest when the concentration difference 

is highest, but it ceases when the concentration gradient 

ceases 

 



 

 Removal of Solutes and Water   

Convection (Ultrafiltration)  
 

¸ Principal mechanism for removal of water down a pressure 
gradient 

 

¸ Can be caused by an osmotic gradient or a hydrostatic 
pressure 

 

¸ Ultrafiltration also contributes to the total solute removal 



Hemodialysis 

 

The transfer of solutes 

(substances) across the 

semipermeable 

membrane of capilar 

shape. 



Hemodialysis monitor 



Vessel acces for hemodialysis 

Blood flow of more than 500ml/min  in AV shunt 

16-23% of all hospitalisations of HD patients because of vessel acces problems  

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



Vessel access for hemodialysis  

 
1. native -primary- arteriovenous shunt  

a/ radiocephalic  

bl brachiocephalic  

cI 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  

shunt survival rate 1 year... 60-70%  

2 years... 50-60% 

 

3. central venous catheter  

-low blood supply-200ml/min 

-vessel access for period of several weeks-months  

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



Vessel access for hemodialysis 

6 weeks growing up period - preparation in 
advance  

 



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  

 



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  

¸ 2-3 times / week 

¸ Transportation time 

¸Preparation time 



Bioincompatibility of HD 

Bioincompatibility of the procedure 

-noncontinous puriffication 

-sudden changes in homeostasis 

 

Bioincompatibility of the materials 

-Plastics 

-anticoagulants 



Complication of hemodialysis 

¸ Infectious 

¸ Non infectious 

¸ Acute 

¸ arrhytmias 

¸ Hypotension 

¸ bleeding 

¸ Chronic 

¸ Cardiovascular 

¸ overhydratation 

¸ Metabolic and endocrine sp²ġ ur®mie 

¸ MIA syndrome- sp²ġ ur®mie 

¸ immunosuppression 



 

 1.  Infuse fresh dialysate 

2.  Dwell 

3.  Drain saturated dialysate 

Continuous Ambulatory Peritoneal Dialysis 



Types of PD 

CAPD 

¸ Continuous 

¸ Ambulatory 

¸ Peritoneal 

¸ Dialysis 

APD 

¸ Automated 

¸ Peritoneal  

¸ Dialysis 



CAPD 



CAPD 

¸Manual therapy 

¸Prescription volumes are standardized 

     1500ml, 2000ml, 2500ml, 3000ml solution bags 

¸6-12 hour dwell period each night (depends on type of 
membrane) 

¸4-5 day exchanges 

     7 days a week 

¸3-5 hr dwell per day exchange 
 

 

 

Day exchanges Night dwell 



CAPD : Continous Procedure 

Old dialysate 

Drain 

+/- 20ô 

Fill 

+/- 10ô 

New solution Disposables 

 thrown away 

Dwell 

4-12 hours 

 

Dialysis 



Peritoneal dialysis exchange 



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 

 



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

TYPES OF PD  



COMPLICATIONS OF PD 

¸ Infection 

¸Abnormal Membrane Permeability 

¸Nutrition Related ï Protein loss 

¸Abdominal Structure ï Herniaôs, omentum 

¸Procedure Related 



COMPLICATIONS OF PD 

Infection ï Sources  

¸ Set/Catheter Junction 

¸ Catheter/Skin Junction 

¸ Bag Port 

¸ Injection Site 

¸ Internal 



 

Akutn² komplikace 

peritone§ln² dialĨzy 

 
 

INFEKĻNĉ  

-infekce ¼st² katetru a podkoģn²ho 

tunelu 

L®ļba: lok§lnŊ a event. celkovŊ ATB 

nejm®nŊ 2 tĨdny 

-akutn² peritonitida 

(zkalen² dialyz§tu, subfebrilie, bolesti 

bŚicha, typickĨ laboratorn² obraz) 

L®ļba: 

-cefalosporin 1.a 3.generace v jedn® 

denn² d§vce intraperitone§lnŊ 

-cefalosporin 1.generace a 

aminoglykosid alespoŔ 3 tĨdny 

intraperitone§lnŊ 

 

 



PŚ²znivĨ trend ve vĨskytu 

peritonitid 
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COMPLICATIONS OF PD 
 

 Abnormal Membrane 

Transport 

¸ Low Transport 

 

¸ Increased Ultrafiltration 

¸ Dehydration 

¸ Inadequate Clearances 

¸ High Transport 

 

¸ Decreased Ultrafiltration 

¸ Fluid Overload 

¸ Increased Protein Loss 



COMPLICATIONS OF PD 

Nutritional  Issues 

¸ Wt Gain (glucose uptake) 

¸ Diabetic patients-  glucose control a challenge 

¸ Protein Loss  Malnutrition 

¸ Decreased appetite - Feeling of Fullness 

¸ Increase in Triglycerides (glucose exposure) 



COMPLICATIONS OF PD 

Structural 
¸ Hernia 

¸ Membrane Leak 

¸ Pleural 

¸ Scrotal/Labial Edema 

¸ NEINFEKĻNĉ 

¸ -dislokace katetru 

¸ -obstrukce katetru 

¸ -leak pod®l katetru, 

¸          do pleur§ln² dutiny,  

¸          do podkoģ² 

¸ -hernie 

¸ -bolesti zad 
 



Poļet dialyzovanĨch pacientŢ  

v letech 1995-2003 v ĻR 

Poļet pacientŢ / 1 mil. obyv. v HDP a PDP v ĻR 
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Rizikov® faktory pro ztr§tu rezidu§ln² funkce 

ledvin 
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MŐstnav§ srdeľn² slabost

Hladina kalcia v séru (mg/dl)

Hemodialýza

ACE Inhibitor

Blokátor kalciového kanálu

Odds Ratio   Multivariate Analysis  

1843 nemocnĲch 
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Moist JASN 11:556-565, 2000 



M§ dialyzaļn² modalita skuteļnŊ vliv 

na rezidu§ln² funkci ledvin ?  

Lysaght et al: ASAIO Trans 37:1991 

Å Rezidu§ln² GFR je d®le zachov§na u nemocnĨch l®ļenĨch peritone§ln² 

dialĨzou (n= 243) neģ hemodialĨzou (n= 279) 

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



 

IntegrovanĨ pŚ²stup k nemocn®mu s 

termin§ln²m onemocnŊn²m ledvin 


