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absence of maturation or impossibility or contraindication of
another type of VA. The VAs in LE are used exceptionally in
individualised cases. And finally, the clinical characteristics
of each patient may affect the indication of the technique
to be performed.

Further reading

- De Francisco ALM, Otero A: Epidemiologia de la enfer-
medad renal cronica en Espana. Nefrologia 2003;28:475-7

- Lopez Revuelta K, Saracho R, Garcia-Lopez F, Gentil MA,
Castro P, Castilla J, et al: Informe de dialisis y trasplante
ano 2001 de la Sociedad Espaiiola de Nefrologia y registros
autonomicos. Nefrologia 2004;24:21-33

- Rodriguez JA, Gonzalez Parra E: Accesos vasculares para
hemodialisis: preparacion del paciente con insuficiencia
renal crénica. Angiologia 2005; 57(52):511-21

- Weiswasser JM, Sidawy AN: Estrategias de los accesos arte-
riovenosos para dialisis. En: Rutherford R: Cirugia Vascular.
64 Edicion. 2 Vol. Elsevier. Madrid, 2006. p.1669-76

- Stevick CA: Angioaccess. In: Scribner RG, Brown WH,
Tawes RL: Decision making in vascular surgery. B.C. Decker
Inc. Philadelphia, 1987. p.186-7

- Malovrh M: Approach to patients with ESRD who need an
AV fistula. Nephrol Dial Trasplant 2003;18(Suppl 5):v50-2

- Del Rio Prego A, Aparicio Martinez C, Gonzalez Gar-
cia A: Accesos vasculares para hemodialisis. En: SEACV:
Tratado de las enfermedades vasculares. Viguera Editores.
Barcelona, 2006. p.1255-67

- Rodriguez Hernandez JA, Gonzalez Parra E, Gutiérrez
Julian JM: Guias SEN. Guias de acceso vascular en hemod-
ialisis. Nefrologia 2005;25 (Supl 1): 1-97

- Collins A, Xia H, Ma J: Pre-ESRD VA insertion is associated
with improved elderly patient survival. J Am Soc Nephrol
1997;8:230-5

- Gorriz JL, Sancho A, Pallardé LM, Amoedo LM, Martin M,
Sanz P, et al: Prognosis significance of unplanned start
of dialysis. A Spanish multicentrical study. Nefrologia
2001;22:49-59

- Moreno RM: Registro de actividades de la SEACV, ano 2008.
Angiologia 2009;61:325-48

- White GH, Wilson SE: Planning and patient assessment for
vascular access surgery. In: Wilson SE: Vascular access:
principles and practice. 4th edition. Mosby, St. Louis 2002;
p.7-13

- Fernandez Heredero A, Martinez Aguilar E, March Gar-
cia JR, Acin Garcia F: Momento idoneo de creacion
del AV desde el punto de vista técnico. Angiologia
2005;57(52):547-54

- Davison JA: Access for dialysis: surgical and radio-
logic procedures. 2 ed. Georgetown, TX: Landes
Bioscience;2002.p1-10

- Camblor Santervas LA, Menéndez Herrero MA, Carrefio
Morrondo JA, Llaneza Coto JM, Rodriguez Olay J: Estu-
dio preoperatorio del paciente: examen fisico y pruebas
de imagen. Angiologia 2005;57:523-34

- Feldman HI, Joffe M, Rosas S, Burns JE, Knauss J, Brayman
K: Predictors of successful AVF maturation. Am J Kidney
Dis 2003;42:1000-12

- Wong V, Ward R, Taylor J, Selvakumar S, How TV: Factors
associated with early failure of arterio-venous fistu-

lae for hemodialysis access. Eur J Vasc Endovasc Surg
1996;12:207-13

- Brimble KS, Rabbat CG, Schiff D, Ingram AJ: The clinical
utility of Doppler ultrasound prior to arteriovenous fistula
creation. Semin Dial 2001;14:314-7

- Yerdel MA, Kesenci M, Yazicioglu KM, Doseyen Z, Turkca-
par AG, Anadol E: Effect of haemodynamic variables on
sugically created arteriovenous fistula flow. Nephrol Dial
Transplant 1997;12:1684-8

- Riera Vazquez R, Cordobés Gual J, Lozano Vilardell P,
Manuel Rimbau E, Corominas Roura C, Julia Montoya J:
Seleccion del tipo de AV en pacientes cronicos y agudos.
Angiologia 2005;57(Supl 2):535-45

- Sociedad Espanola de Nefrologia. Guias de acceso vascular
en hemodialisis, 2004. URL: http://www.senefro.org

- National Kidney Foundation. K/DOQI clinical practice
guidelines for vascular access, 2000. Am J Kidney Dis
2001;37(Suppl 1): S137-81

- Nguyen N, Cinat ME: Vascular access in the neonatal and
pediatric patient. In: Wilson SE: Vascular access: prin-
ciples and practice. 4th edition. Mosby, St. Louis 2002;
p.132-48

http://dx.doi.org/10.1016/j.dialis.2012.06.008
110.6

Vascular access for haemodialysis

Surgical Technique

Luis Estallo Laliena

Angiology and Vascular Surgery Service, Galdakao-Usdnsolo
Hospital, Galdakao, Spain

Introduction

The increase in life expectancy of the general population,
the progress made in the treatment of Terminal Chronic
Renal Insufficiency (CRI) and the greater survival rates of
patients submitted to a regular haemodialysis (HD) pro-
gramme, have led to an increase in demand for vascular
access, as well as to the need for a greater functional dura-
tion of these accesses.

The ideal vascular access does not exist, so we must try
to make the arteriovenous fistula (AVF) useful and long last-
ing. The AVF must provide sufficient flow for the HD to be
efficient. It must also be simple to channel and permit multi-
ple punctures distributed throughout its trajectory without
having to concentrate them in a limited area. The AVF must
be easy to monitor and also permit the necessary medico-
surgical gestures or repairs to anticipate its failure and avoid
its loss. As already mentioned, the AVF must have maximum
duration and not be an impediment, when it fails, to carrying
out another vascular access.

The arteries and veins that are involved in any AVF must
satisfy a series of characteristics for them to be suitable for
this function. There must be an absence of significant proxi-
mal pathology in the artery and the calibre of its lumen must
be 2 mm or greater, to guarantee that the blood supply will
permit high flows in the fistula. The vein must have a cali-
bre of 2.5mm or more at the point where the anastomosis
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is going to be carried out; it must be permeable along the
entire trajectory, it must have a rectilinear segment that
facilitates cannulation; it must be situated at a depth of
less than 1cm from the skin and maintain continuity with
the proximal central venous system.

Types of vascular access

We can classify the fistulae into two types, depending on the
material used to construct them: autologous fistulae, when
a vein from the actual patient is used as a conduit to carry
out the fistula, and prosthetic, if material that is alien to
the patient is used.

One of the disadvantages of the autologous arteriovenous
fistulae is that they require at least four weeks matura-
tion, and ideally it would be necessary to wait three to
four months before using it. On the contrary, the prosthetic
fistula only requires two weeks’ maturation, although it is
advisable to wait until the fourth week.

Strategy

The recommended strategy to plan the execution of a AVF is
as follows: the fistula must be prepared as distally as possible
to reduce the risk of a medical condition of distal ischemia
due to steal or of cardiac overload from developing, giving
priority to the non-dominant extremity. An autologous fis-
tula will always be carried out before a prosthetic one. The
use of the lower extremity must be avoided and permanent
catheters are reserved for those situations where all other
AVF options have been exhausted.

Types of anastomoses

Different types of anastomosis have been used to carry out
the AVF, depending on the way the artery and the vein com-
municate. For its nomenclature, we take the first term of
the donor artery and the second term of the receiver vein.
These are basically reduced to four: side-to-side anastomo-
sis (which was originally described by Cimino-Brescia), side
to end (which is the most commonly one used today), end-to-
side and end-to-end. To carry out end-to-side anastomoses,
longitudinal arteriotomies are practised, which will measure
approximately one and a half times the calibre of the ves-
sel. Later the vein is bevelled with an approximate angle of
45°, The suture is carried out with 6/0 or 7/0 monofilament,
non-absorbable material, generally polypropylene.

Sometimes, some type of visual magnifying system (mag-
nifying lenses) can be useful to help make the suture,
especially when the fistula is very distal, although in general,
this is not necessary.

Defects of anastomoses

The most common defects when performing an anastomosis
of this type consist in carry out the suture by taking too much
tissue into each stitch, either from the artery or from the
vein, which gives rise to stenosis. Another defect is leaving a
short segment of vein which causes traction of the artery and
possible thrombosis. The venotomy may also be excessive,

leaving a redundant anastomotic hood that will generate
turbulences and favour thrombosis.

Autologous vascular access in upper extremities

Arteriovenous fistulae can be carried out in the upper
extremities in three areas: In the wrist, in the forearm
and elbow, and in the arm. The disadvantage of arteriove-
nous fistulae of the wrist is that there is a higher rate of
early failures and lack of maturation. But, on the other
hand, if they work correctly they have the advantage of
maintaining excellent permeability, with a low complica-
tion incidence. They also permit carrying out arteriovenous
fistulae in proximal territories in the case of failure. For
this reason, normally, this is the location of choice to carry
out the first fistula. Three types of fistula can be carried
out in the wrist: In the anatomical snuff box, the classic
radiocephalic fistula described by Cimino-Brescia and the
cubital-basilic fistula. Local anaesthesia is used to carry it
out.

The venous and arterial segment is then dissected and the
vein is sectioned as described above. After carrying out the
local heparinisation and dilating the vein using saline solu-
tion, the side-to-end anastomosis is constructed. Fistulae in
the anatomical snuff box are rarely used because the vessels
in that area have limited calibre and it is in a flexion zone,
so the possibilities of failure are greater. The cubital-basilic
fistula is resorted to after the failure of the radiocephalic fis-
tula. Before carrying it out, we must verify that the palmar
arch and the radial artery are permeable to thus prevent
distal ischemia from occurring. Another disadvantage of the
latter is that it requires considerable skin detachment to
mobilise the basilic vein.

The arteriovenous fistulae in the forearm and elbow may
be: radiocephalic fistulae, venous transpositions and fistu-
lae in the elbow flexure carried out with the perforator vein
or with the median vein. The advantage of using the perfo-
rator vein is that it permits the flow through the cephalic
and basilic veins of the arm, as well as from the veins of
the palmar side of the forearm. They also have less risk of
causing steal syndrome and distal ischemia.

The arteriovenous fistulae of the arm are humeral-
cephalic and humeral-basilic fistulae. The latter may be
carried out by transposition of the vein or superficialisation
of the vein.

Autologous vascular access in lower extremities

The autologous vascular accesses of the lower extremities
are carried out using the internal saphenous vein. The vein
can be placed in a rectilinear assembly or in a U-shaped
assembly. In the rectilinear assembly the arterial anasto-
mosis is carried out in the first popliteal portion, the vein
is tunnelled subcutaneously on the antero-internal side of
the thigh, and the venous anastomosis is carried out in the
femoral vein distal to the crook of the internal saphenous
vein.

For the U-shaped assembly the vein is extracted and is
placed by anastomosing the arterial end in the superficial
femoral artery and the venous end in the same way as in the
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rectilinear assembly after having tunnelled the vein subcu-
taneously in the anterior side of the thigh.

Prosthetic vascular access

The prosthetic vascular accesses will always be carried out
after having exhausted all the possibilities of executing
autologous accesses. They have the advantage of having
a relatively simple technique, not requiring a prolonged
maturation period and being easy to puncture as the most
convenient area to tunnel them can be freely chosen. How-
ever, they also have the highest complication rate and
require a greater number of revisions, with the subsequent
economic cost and impairment of the patient’s quality of
life.

Different prosthetic materials have been used for vas-
cular accesses. The most commonly used material is ePTFE
(expanded polytetrafluoroethylene), although other materi-
als such as polyurethane are also used. Xenografts derived
from bovine mesenteric vein or alografts with femoral vein
or internal saphenous vein have also been used. The ideal
calibre for these channels is not clear, but what nobody
questions is that with a lumen of less than 6 mm, there are
considerable probabilities of occlusion, and if it is greater
than 6 mm, the possibilities increase of developing an arte-
rial steal syndrome or cardiac volume overload. To avoid
these situations, tapered prostheses with a greater calibre
at entry and smaller calibre at exit have been used. The
length of the prosthesis varies between 20 and 40cm in
order to provide a minimum of 15cm trajectory to carry
out the punctures. They can be implanted in a straight or
U-shaped position. Whenever a prosthesis is implanted, car-
rying out an antibiotic prophylaxis is inexcusable given that
the prosthetic materials are especially susceptible to infec-
tion during implantation and they do not possess the defence
mechanisms that protect the autologous fistulae.

Alternative vascular access

This group includes those vascular accesses that are not car-
ried out on a routine basis, and those that must be resorted
to when the normal autologous or prosthetic vascular access
possibilities have been exhausted. This type of access can
be carried out on the anterior side of the thorax taking the
axillary or subclavian artery as the donor artery and the axil-
lary or jugular vein as the receiving vein. The position of the
prosthesis may be U-shaped, tunnelling the prosthesis sub-
cutaneously on the pectoralis major muscle or crossing over
the anterior side of the sternum from one axillary vessel to
another contralateral one.

The abdominal vessels can also be resorted to, where
the external iliac artery or the common femoral artery is
the donor artery and the iliac vein or inferior cava is the
receiving vein. In both cases an attempt must be made to
carry out the anastomoses as distal as possible to minimise
the risk of steal syndrome. The prosthesis can be tunnelled
subcutaneously in the iliac fossa or on the antero-external
side of the thigh.
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Stenosis and acute thrombosis of vascular accesses are
the most frequent causes of the latter’s dysfunction. Other
complications, which might endanger not only the feasibility
of the access but also the patient’s life, include: the forma-
tion of aneurysms and pseudoaneurysms, haemorrhage and
breakage of the access, infections of the access and other
complications such as distal ischemia, high venous pressure
and thrombosis of central veins.

Dysfunction due to vascular access stenosis

When the dysfunction of a vascular access is detected early
on, the stenosis can be identified and corrected, reducing
the risk of thrombosis and increasing the survival of the
vascular access.

The routine physical examination before and after each
haemodialysis session may be useful in detecting access
stenosis. The existence of stenosis can be suspected by
observation, palpation (thrill) and auscultation (murmur)
of the trajectory of an arteriovenous access. In an autol-
ogous fistula, stenosis can be appreciated as a depressed
trajectory of the vein. The venous trajectory between
the anastomosis and the stenotic area will have a greater
pulse, whilst the venous trajectory after the stenosis will
have less pressure and will even have lost the thrill or
will have collapsed. A discontinuous and sharp murmur
may be auscultated in the stenosis area, which may indi-
cate critical stenosis. The venous segment proximal to the
stenosis may develop a venous aneurysm. These stenoses
in the venous trajectories of autologous fistulae may be
due to fibrosis of the venous wall, caused by repeated
punctures at the same point during the haemodialysis ses-
sions. The existence of a severe and progressive oedema,
with cutaneous cyanosis and collateral circulation, in an
extremity that bears an arteriovenous access, may mean
the existence of high venous pressure due to stenosis or
venous occlusion proximal to the access. Furthermore,
depending on the location of the oedema, it will be pos-
sible to infer which access drainage vein contains the
obstruction.

Likewise, during the haemodialysis sessions, attention
must be paid to certain situations that may be indicative
of access dysfunction. Difficulty in the cannulation of the
access may indicate a lack of maturation of the access.
Changes in pre-pump blood pressure with respect to pre-
vious sessions, as well as the impossibility of maintaining
normal blood flows in three consecutive sessions, may indi-
cate a reduction of the access flow. An increase in venous
pressure during the haemodialysis at normal flows may be
indicative of venous stenosis at proximal level. Increased
bleeding time after removing the needles, and after ruling
out coagulation alterations, may be caused by an increase
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