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Abstract

The increasing life expectancy of patients with chronic diseases, including chronic renal failure, means that treatment
methods are constantly being updated and improved. Long term hemodialysis has created the need to provide and
maintain long lasting vascular access. Arteriovenous fistula is the first-choice option for hemodialysis and research
has been conducted to attempt to increase the useful life of both fistula and catheter access methods. This article
reviews the vascular access options and solutions currently available for hemodialysis.
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Resumo

O aumento da expectativa de vida dos portadores de doengas cronicas, entre as quais a insuficiéncia renal cronica, faz
com que métodos de tratamentos estejam em constante aperfeicoamento. O uso em longo prazo da hemodialise torna
necessario confeccionar e manter acessos vasculares de utilizagdo duradoura. Tanto as fistulas arteriovenosas — primeira
opgéo de acesso para os pacientes hemodialiticos — como os cateteres vém sendo objeto de estudos na literatura,
na tentativa de prolongar sua vida Util. Esta revisdo tem como objetivo relatar as alternativas e solugdes atuais para
0s acessos vasculares para hemodidlise.
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INTRODUCTION

The number of people with chronic diseases
is growing all over the world as populations age.
Chronic renal failure (CRF) is responsible for a great
deal of morbidity and reduced quality of life. The
majority of CRF patients are put on hemodialysis.
In Brazil, 89.6% of all dialysis patients are treated
in this way'.

In order to perform hemodialysis, vascular
access is needed. Access can be achieved via an
arteriovenous fistula, using autogenous or prosthetic
vessels, or a venous catheter can be used. Each of
these access options has its own indications and
restrictions.

The objective of this review of the literature is to
present new developments in vascular access, related
both to construction and maintenance. Searches were
run on the PubMed and Scielo databases for articles
published on the subject during recent years, the most
relevant of which were selected.

ARTERIOVENOUS FISTULA

This should be the first choice in vascular access
for patients with CRF. According to data from
the NKF-K/DOQI?, at least 50% of patients on
hemodialysis should be using arteriovenous fistulae
(AVF).

Arteriovenous fistulae are indicated in the
following circumstances: Serum creatinine over
4.0 mg/dL, Creatinine clearance below 25 mL/
min, or when it is forecast that hemodialysis will be
needed within twelve months!, since AVFs require a
maturation period before they can be used.

Color Doppler ultrasonography is used to locate
the site where access will be created. This type of
scan can be used to analyze the venous system for
signs of phlebitis, stenosis and occlusions and to
assess the artery that will provide the inflow for the
AVF. When color Doppler is employed, success rates
increase and unsuccessful exploration rates fall®.

The first choice option is a distal AVF in an
upper limb, such as a radiocephalic fistula (Brescia-
Cimino), which preserves proximal veins for possible
future access requirements*.

As dialysis treatments extend the life expectancy
of these patients, exhaustion of the upper extremity
venous system can make it necessary to create exotic
AVFs. These can be created using veins from other
parts of the body, such as axillo-jugular and axillo—
axillary fistulas’, saphenous vein loops in the lower
limbs®’, or using grafts, such as in femoro-femoral
loops’ or axillo—axillary necklace bypasses.
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Prolongation of AVF use has also increased the
number of complications. These can be subdivided
into two major groups: infectious and non-infectious.

Infections are relatively rare with autogenous
AVFs, but when they occur they have dramatic
consequences, involving rupture and profuse
bleeding. In the majority of cases, extensive
debridement is needed and the fistula must be ligated,
and very often the feeder artery will also need ligation
to control hemorrhage. Infections are more common
when AVFs are created with prosthetic materials. In
the absence of bleeding and sepsis, salvage can be
attempted using antibiotics. If this is unsuccessful
or there is bleeding or sepsis, the prosthesis must be
removed and an alternative access created.

Additionally, Gagliardi et al.® recently described
how cytomegalovirus infection can be linked with
failure of AVFs in chronic kidney patients.

Non-infectious complications include stenosis and
thromboses, both of which are being studied with
great interest in the current literature.

Stenosis can occur along the path of the AVF itself
or in central veins. Local stenosis can occur soon after
creation or later on. When stenosis occurs earlier, it
is most common in the juxta-anastomotic region’ and
may be caused by a technical failure of anastomosis
creation, may be due to injury of the vasa vasorum of
the dissected portion of the vein, leading to ischemia,
fibrosis and failure of the AVF to mature, or even by
extrinsic compression (incision wound). Unobserved
areas of phlebitis in the body of the vein may also
fail to dilate and mature, leading to stenosis. Later
stenoses are the result of post-puncture phlebitis or
intimal hyperplasia in the anastomosis region or
where there is turbulent blood flow.

Treatment of stenosis of the AVF body is by
percutaneous balloon angioplasty or surgery.
Nassar et al.’ have reported an 83.2% success rate
using balloon angioplasty, with low complication
rates (hematoma 15%). However, other articles in
the literature advocate placement of stents to increase
AVF patency and blood flow!®!!,

When endovascular treatment fails or is not viable,
surgery can be used. Spergel et al.'> have described
several surgical technique for correcting stenoses
in the body of the AVF. Our department generally
employs a vein patch for short stenoses, or resection
and interposition of veins of prostheses for longer
stenoses.

Stenoses of central veins primarily occur in the
subclavian vein. They are most common when
central catheters have been used, but may also



occur ‘spontaneously’. There is an anatomic detail
that is of fundamental importance to understanding
this phenomenon: the subclavian vein rests on the
first rib. This means that the endothelium can be
injured by a catheter in this position or even by high
flows generating thrill associated with respiratory
movements, the ultimate consequence of which is
stenosis of the vein.

The great majority of stenoses of the subclavian
vein are corrected with percutaneous angioplasty
using the AVF or the femoral vein for access.
Placement of stents in this position remains
controversial. Kim et al.!*> have reported that
angioplasty restenosis rates are similar with and
without stents. Kwok!* recommends that stents
should be reserved for cases of recoil or restenosis
within 3 months of angioplasty.

Thrombosis of an AVF demands urgent vascular
treatment to salvage access. It may be caused by
hypotension, excessive post-puncture compression,
compressive hematoma or prior stenoses restricting
blood flow.

Thromboses can be treated using surgery or
percutaneous procedures. Surgery involves a direct
approach to the AVF and thrombectomy with a
Fogarty catheter. This reestablishes flow, but the
underlying cause of thrombosis should also be treated
(drainage of hematoma, repair of stenosis).

Percutaneous treatment starts with thrombolysis,
using thrombolytic drugs such as urokinase or r-tpa.
Cho et al.’® have reported successful treatment of
thrombosis of AVFs using pharmacomechanical
thrombolysis with pulse-spray catheters and
urokinase. If stenosis is found, this should be
corrected with angioplasty, as described above.

These procedures make it possible to salvage
access, helping to avoid exhaustion of the superficial
venous system in the long term, and the resulting
need to employ central venous catheters.

CENTRAL VENOUS CATHETERS

Central venous catheters are indicated in urgent
hemodialysis cases or when an AVF cannot be
created. In dialysis patients they are linked with
higher rates of infection, hospitalization, morbidity
and mortality'®,

The jugular veins are the site of choice because
complications are less common. The second choice
location is the femoral and subclavian veins.

We often encounter patients in whom access for
catheter placement is difficult to obtain because of
thrombosis in the sites mentioned above. This is a
major challenge for the treating surgeon because
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it obliges placement of catheters in non-standard
locations.

One alternative is placement in the inferior vena
cava using translumbar puncture with a 20 cm needle.
Entry is via the right paravertebral space (displaced
10 cm laterally from the vertebral body and 1.5 cm
above the iliac spine) and the catheter tip is positioned
at the inferior atriocaval junction'.

Another alternative is catheter placement via
transparietal-hepatic puncture. Here the puncture
is made with a Chiba needle through the right tenth
intercostal space in a postero-superior direction and
the hepatic vein is located using fluoroscopy. A
guide-wire is then used to direct the catheter along
the suprahepatic vein to the right atrium'1.

Recently, Menezes et al.”® conducted a study with
an animal model in which a catheter was placed in
the superior vena cava via the azygos vein using
thoracoscopy. The catheter is thus placed at the
point that the superior vena cava flows into the right
atrium. Depending on the results of future clinical
trials, this route may be adopted as a new alternative
for catheter placement.

Another major challenge is maintenance of
catheters. The need to keep them patent and free from
infections means that research into new formulations
for lock solutions is constant.

As a routine, catheters are filled with heparin
after use to avoid the formation of thrombi in their
interiors, thereby reducing the frequency of infection
and occlusions.

The ideal heparin dosage has become a cause of
disagreement in the literature. Thomson et al.*! report
that using 1000 UI/mL heparin involves reduced risk
of systemic heparinization than the usual 5000 Ul/
mL dosage, without increasing rates of infection,
catheter loss or malfunction. However, Ivan et al.?
used the same concentrations of heparin and showed
that although catheter patencies were similar in both
groups, the group given 1000 UI/mL needed twice
the volume of thrombolytics infused to deobstruct
catheters. At our department, routine procedure is
to fill catheters with heparin 5000 Ul/mL.

Lock solutions containing antibiotics and
thrombolytics are also under study in the hope
that they can reduce the rates of catheter-related
infections in dialysis patients. Maki et al.” have
described a multicenter study in which a solution
containing 0.24 M (7.0%) sodium citrate, 0.15%
methylene blue, 0.15% methylparaben and
0.015% propylparaben (C-MB-P) was compared
with heparin, reporting a significant reduction in
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catheter-linked infection rates. Campos et al.** have
reported similar results using a solution containing
minocycline and EDTA.

FINAL COMMENTS

Hemodialysis vascular access techniques continue
to be improved and recent studies such as those
described above demonstrate a wide range of
options for creation and maintenance of access.
Notwithstanding, dialysis services must be constantly
vigilant to ensure rational use and care of the venous
systems of chronic kidney patients in order to avoid
complications and extend the length of time they
can be used.
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