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SUMMARY

The creation and maintenance of effective and functioning vascular access together with successful man-

agement of its frequent complications cause still more close collaboration of different specialists engaged 

with the morbidity, hospitalisation and treatment of patients with chronic kidney diseases (CKD). The or-

ganisation of a follow-up, including adequate assessment and monitoring of clinical parameters of vascu-

lar access as well as the quality of dialysis should be unified in all dialysis centres. This proactive approach 

and care are expected to lower the incidence of thrombosis, infections and achieve good long term results. 

Imaging and functional testing methods are crucial for the duration of dialysis treatment and better qual-

ity of life for patients.

Collaboration between specialists nephrologists and other reference points (vascular surgeons, imaging 

specialists, general surgeons and therapists) underlies the modern algorithm for ECC treatment. Imaging 

and other functional, methods have a decisive significance for the duration of dialysis treatment and the 

good quality of life of the patients. The collaboration between nephrologists and other specialists (vascular 

surgeons, image specialists, general surgeons and internists) is the basis for contemporary algorithm for ex-

tracorporeal treatment.
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The performance and postoperative cares of the 
effective vascular access in dialysis patients as well as 
the successful treatment of common complications, 
following it impose close collaboration of medical 
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specialists (vascular surgeons, angiologists, radiol-
ogists, internists) engaged with this morbidity and 
hospitalisation of the patients.

Modern vascular surgery and angiology are 
quite concerned with prophylaxis, diagnosis and 
treatment of acute and chronic renal insufficiency.

Recent data show that more than 300 000 peo-
ple in USA need vascular access construction in or-
der to receive adequate dialysis treatment (11,12).  
Vascular access is still the leading cause for hospital-
ization and mortality among  patients with chronic 
renal insufficiency.  Patients on dyalisis need regu-
lar visits and ontime management of any complica-
tions in order to preserve the patency of vascular ac-
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cess for a possibly longest time.  The vascular access 
for dialysis is defined as “ideal” if enough and ade-
quate blood flow is available as well as satisfactory 
levels of nitrogen is found in blood. From the vascu-
lar access known up to now arteriovenous fistula is 
nearest to this definition.

Dialysis was once performed through long term 
cannulation of femoral vessels by means of Seldinger 
technique.  In 1960 Scribner creates the external A-V 
shunt, and Cimino & Brescina in 1966 constructed 
an anastomosis between arteria radialis and vena ce-
phalica, which set up the beginning of a new era in 
vascular surgery (6,8).

Basic principles in planning vascular access:

There are several basic moments for consider-
ation of the vascular surgeon in order to guarantee 
the success of the operation and to assure adequate 
dyalisis treatment. 

1. When surgical treatment for construction 
of A-V access is indicated – patients with 
creatinine clearance below 25ml/min and an 
increase of serum creatinine above 400 µmol/l, 
or expecting the patient to be included on 
dyalisis up to an year. It is recommended A-V 
access to be performed 6 months before the 
expected dyalisis treatment. During this period 
the kind of vascular access is to be assessed, 
analysed and defined. State-of-the-art vascular 
prostheses are available these days, which allow 
cannulation up to 24 hours after implantation ( 
АVflo ) (9,10,12).

-
thetic grafts because of lower risk of rethrombosis, 
bleeding and infections.

intervention.

-
mosis are the first choice, and in postoperative pe-
riod efforts should be made to preserve v. cephalica 
from frequent vene punctures.

Clinical assessment of arterial system

Anamnesis for diabetes, peripheral arterial dis-
ease, claudication of upper extremity catheterisation 
of A-V fistula leads to damage of the arterial segment. 
Physical examination – palpation of pulsations, dop-
pler examination, comparison of pressures of the two 

brachial arteries Allen test etc. can confirm or reject 
eventual involvement of the artery in complications.  
Any doubt for presence of stenosis should result in 
doppler investigation and/or arteriography.  Preoper-
atively established arterial diameter less than 1.6 mm 
is connected with higher risk for compromising the 
radiocephalic fistulas.  For construction of A-V fistu-
las in many clinics of vascular surgery arterial diam-
eter over 2 mm is preferred (5).

Clinical assessment of the venous system

History of cannulation of any of the large veins, 
trauma or surgery on the upper limb, neck and tho-
rax, compromised previous vascular access suggest 
possible venous stenosis. Stenosis of the proximal 
vein more than 50% is a contraindication to con-
struct distal ipsilateral AV fistula. It is necessary to 
first correct the stenotic region and then to perform 
the anastomosis. The application of tourniquet in 
the brachial area and v.cephalica is a routine clinical 
procedure in order to identify its patency. If the  vein 
is 2.5 mm or more, it is suitable for reconstruction.  
For clear and adequate assessment of the superficial 
and deep venous system Echo-Doppler ultrasound is 
used nowadays. These investigations provide good 
visualisation of the central veins (7,10).

Operative management

AVF preferred in patients requiring long-term 
hemodialysis are as follows (12):

1. Radiocephalic with connection of radial ar-
tery and cephalic vein;

2. Brahiocephalic – connection of same vesels 
but in the region of the elbow;

3. Brahiobasilic – connection of radial artery 
and basilic vein;

4. Implantation of AV graft of synthetic 
material.

Special care should be taken about patients who 
are preparing for a kidney transplantation. Femoral 
dialysis catheters are not recommended in such cas-
es (13,14).

Operative technique

The decision at which level AVF should be made 
is taken after careful assessment of clinical and echo-
doppler investigation of arterieal and venous system. 
Usually if the cephalic vein is not damaged for any 
reason in the past (most often puinctures in differ-
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ent levels) a radiocephalic anastomosis of non- domi-
nant hand should be the first choice. If these investi-
gations show small or stenotic vein then one should 
try the elbow region, where the chance for a good 
venous runoff is bigger (16,17). Anastomosis is per-
formed using the standard vascular technique with 
continuous vascular suture.

It is assumed that the standard AV fistula „ma-
tures“ for about 20 days, but there are cases when 
more time is needed. If the patient does not have a 
suitable vein for constructing primary AV fistula, a 
graft of synthetic material may be applied (1,2,3,11).

Postoperative monitoring

After construction of the vascular access follow 
up is advised (once a month), which aims at early di-
agnosis of complications and timely treatment that 
may extend substantially the patency of the vascu-
lar access. During the check-ups, different diagnostic 
methods are applied such as palpation and ausculta-
tion, Doppler ultrasound and/or angiography, if nec-
essary. The expansion of endovascular techniques 
increase the possibilities for correction of stenoses, 
which increases the vitality of vascular access for he-
modialysis (16)

COMPLICATIONS

Rethrombosis

Early rethrombosis in the first 30 days is most-
ly due to a technical mistake. Most often the reason 
is insufficient inflow, stenosis of anastomosis, elon-
gatio, tortuosity, or traction of the vein, distal venous 
stenosis or even thrombosis. 

Infection

Infection of the vascular access site is the sec-
ond reason for compromising the dialysis access. 
It is defined as early (before the 30th postoperative 
day) and late (after the 30th day). The most common 
pathogen is Staphylococcus aureus. Use of temporary 
vascular catheters  for dialysis up to 14 days after in-
sertion can reduce infectious complications. If infec-
tion of the vascular access site is observed immediate 
application of a broad spectrum antibiotic is advised. 
Surgical management of the inflammed area togeth-
er with ligation of AVF is applied (11,12).

True aneurysm and pseudoaneurysm

They are found in part of the patients with au-
togenic AV shunts. True aneurysms and pseudoa-
neurysms cause serious problems in therapeutical 
management, especially concerning haemodialysis. 
They may become complicated with rupture, ma-
jor bleeding or distal embolisation of thrombi. The 
rapid growth of the aneurysm and the appearance of 
skin changes are an indication for surgery, due to im-
pending rupture. The options are excision of the an-
eurysm with primary reanastomosis, ligation of the 
aneurysm with venous bypass, partial excision and 

suture of the venous wall (11).

CONCLUSION

Providing an effective and long-term access for 
dialysis is a complex and difficult problem. Imaging 
and functional testing methods are predominant on 
the preliminary clinical screening of patients on ch-
roniodialysis concerning the selection of operational 
or procedure plan. Advanced diagnostic modalities 
and adequate approach to the complications of dial-
ysis access points can prolong their primary or sec-
ondary patency. Vascular access for haemodialysis 
is limited in time, because its main goal is to ensure 
the implementation of chronic dialysis to the time of 
renal transplantation. This depends also on several 
other factors:

a) diameter of inflow and outflow vessels;

b) vascular flow - the higher flow, the longer pa-
tency of the vascular access;

c) cooperation of the patient - cares and main-
tainance of the access;

d) general condition of the patient.

Collaboration between nephrologists and oth-
er reference points (vascular surgeons, radiologist 
and imaging specialists, general surgeons and thera-
pists) underlies the modern algorithm for the extra-
corporeal treatment. The role of the nephrologist is 
to make an assessment of vascular access by means of 
echo-Doppler, clinical and laboratory findings. The 
role of the radiologist is to precise vascular access 
making radiological findings when needed. If there 
is a stenotic segment in the vascular access, the in-
terventional radiologist can perform dilatation or re-
canalisation. General surgeons have limited part in 
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complex treatment of vascular access, but in emer-
gency situations - bleeding or wound infection they 
can give first aid and then send the patient to vascu-
lar surgery department. Therapists can help in man-
aging concomitant diseases, usually in communi-
cation with nephrologists. After all the final aim is 
to achieve high volume longterm working vascular 
access. 


