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Sixth Course on Vascular Access

- Arteriovenous fistula. This is an infrequent complication
that sometimes occurs when we perforate the femoral
vein and artery. It is clinically expressed with pain and
inflammation and a murmur is heard in the area. Its treat-
ment is surgical.

Over the last few years, the need for ultrasound moni-
toring in cannulation of central veins has been discussed. In
the case of jugular approach, there are studies that prove
its efficacy. However, the use of ultrasound monitoring in
femoral puncture has hardly been studied, perhaps due to
its ease and the lack of serious complications of this access.
In the few studies performed, a discrete reduction in fail-
ures as well as a reduction in the number of punctures
and complications has been found. Thus, a reasonable atti-
tude would be to use ultrasound monitoring whenever we
have it or at least in those more complicated situations:
obese patients, with weak pulse due to low blood pres-
sure, with important coagulation alterations, with anatomic
alterations in the area due to operation, etc.

More and more articles are also appearing in literature
about the usefulness of tunnelled femoral catheters. Their
usefulness has been described in patients with acute renal
failure to reduce morbidity and increase the efficacy of
dialysis and in patients with Chronic Renal Disease (CRD)
with thrombosis of the superior vena cava or when all other
possibilities have been exhausted. The tunnelled femoral
catheter placement technique is similar to that described
above, except that a subcutaneous trajectory is added. The
catheters are longer than the jugular tunnelled catheters
and than the temporary femoral ones. Fluoroscopic control
is advised. The raised tunnel femoral catheter usually has a
lower survival rate than jugular catheter due to infection or
thrombosis.

In short, femoral access is an interesting alternative pro-
viding that its use is considered for a short period of time.
Its main advantages are that it is easy and quick to place
and that no radiological control is required and the patient
does not have to lie down. Furthermore, there are few
complications and if they do appear they are normally not
very severe.

Further reading

- Tsui JY, Collins AB, White DW, Lai J, and Tabas JA. Videos
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M, Drachman D. Ultrasound guidance for central venous
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domized trial. Clin J Am Soc Nephrol 2010, 5:235-239

- Hind D, Calvert N, Williams A, Paisley S, Beberley C,
Thomas S. Ultrasonic locating devices for central venous
cannulation: meta-analysis. BMJ 2003, 327:1-7.

(
n
o
c

121

Parienti JJ, Megarbane B, Fischer MO, et al for members
of the Cathedia Study Group. Catheter dysfunction and
dialysis performance according to vascular access among
736 critically ill adults requiring renal replacement ther-
apy: a randomized controlled study. Crit Care Med 2010;
38:1118-1125.
Parienti JJ, Thirion M, Megarbane B, Soubeine B, et al for
members of the Cathedia Study Group. Femoral vs jugular
venous catheterization and risk of nosocomial events in
adults requiring acute replacement therapy. JAMA. 2008;
299(29):2413-2422.
Klouche K, Amigues L, Deleze S, Beraud JJ, Canaud B. Am
J Kidney Dis 2007; 49(1):99-108
Brudruddin M, Mohsin N, Amitabh J, Ehab M, Abbas P,
Khalil M, Lawati S.Femoral vein tunnelled catheter at last
resort to vascular access: report of five cases and review
of literature. Renal Failure 2009;31:320-322.
Bertoli S, Ciurlino D, Musetti Cl, Mazullo T, Villa M,
Traversi L, Tedoldi S, Procaccio M. Experience of 70-cm-
long femoral tunnelled twin Tesio catheters for chronic
hemodialysis. Nephrol Dial Transplant 2010; 25:1584-1588.

ttp://dx.doi.org/10.1016/j.dialis.2012.06.006

10.4

istory of vascular access for haemodialysis

avier Arrieta

Nephrology Service, Basurto Hospital, Bilbao, Spain
-mail address: JAVIER.ARRIETALEZAMA@osakidetza.net.

The History of Vascular Access for Haemodialysis is dif-
erent to that of other technological developments and
iscoveries. What normally occurs in R&D is that a need sti-
ulates inventiveness and after some initial developments,

he involvement of Industry produces an exponential growth
n the R&D, which ends up solving (often partially) the prob-
em. After this development phase, the research declines,
nless a genius develops a new channel or approach to the
nitial problem. In this new phase it is more difficult to
nvolve Industry, as the initial solutions have already solved
he problem.

In the case of Vascular Access for HD, decades went by
rom the first HD on a human being (Haas G, 1924) and the
rst survival (Kolff W, 1944) until it was possible to perma-
ently maintain a patient in chronic HD (Clyde Shields, from
960 to 1970). And this delay was derived from the lack of
n adequate Vascular Access.

Only six years later (Cimino & Brescia, 1966) the VA
istula was described, which, since then, has not been sur-
assed by any other type of access. The problem, from my
iewpoint as a nephrologist and researcher is that since 1966
e have accepted that the problem of Access for HD is

‘adequately solved’’ and we have not proposed any new
hannels in R&D to solve the serious problems that are con-
inuously posed by Vascular Access in our patients in Dialysis.
ot only have we accepted that the problem is no longer
ressing, but we have delegated it upon other specialists

vascular surgeons and radiologists, mainly), who are tech-
ically better qualified but who do not perceive the problem
f the lack of adequate vascular access in our HD Units. If the
ardiologists were to have delegated haemodynamics and

dx.doi.org/10.1016/j.dialis.2012.06.006
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ltrasound on radiologists, and the therapy of coronaries on
eart surgeons, we would not have the present-day devel-
pment of angioplasties and other interventionist cardiology
herapies.

The history of access for HD starts in 1960 with the Scrib-
er Shunt (Seattle) which made it possible to carry out the
rst chronic dialysis (Clyde Shields). Before then, glass can-
ulas had to be used in artery and vein that were not suitable
or chronic use. The Scribner shunt was possible thanks to
he use of Teflon and Silicone, both of which were patented
t the end of the 2nd World War. Small developments such
s the Buselmeier shunt made their use possible during the
ixties, but the VA Fistula described by Cimino & Brescia in
966 remained as the type of access of choice.

Attempts to use own saphenous vein grafts, umbilical
hord, lyophilised bovine carotids, etc. failed and the only
uitable graft has been and continues to be that of expanded
TFE, described in 1976. I would like to recall the non-
ephrologists in these developments, first the creators of
aterials (DuPont with Teflon, and Gore with ePTFE) but

lso Dr. Cimino, who was not a nephrologist although some
elieved he was. He published an article in 1962 with Bres-
ia, based on his experience in venipunture in a transfusion
entre, highlighting the flow obtained by means of proximal
enous compression with a pressure cuff. After the exper-
ments with one single puncture, they devised the VAF. Dr.
pell was the team surgeon; of his first 14 VAF published,
2 worked; a genuine success for the current ratios, and
ven more so considering that he was not a vascular sur-
eon and that after a few years, he left the Veterans Adm
VA), Bronx Hospital, to work as a rural general surgeon until
is retirement.

Dr. Cimino left the AV Hospital at the beginning of the
0 s, to join the Calvary Hospital in the Bronx, where he
ngaged in Palliative Medicine.

Dr. Scribner was aware from the start of the limitations of
is shunt, and he sent them the first non-New York resident
atient, who joined the group of the 14 initial patients who
ad a VAF.

Among the Spaniards, I must make a special men-
ion of Drs. García-Alfageme (Bilbao) and Polo (Madrid),
enchmarks in proximal fistulas and in PTFE prosthesis,
espectively,

But, returning to the Fistulas, the initial VAF was latero-
ateral. The termino-terminal VAF was described a year later
n Würtzburg, Germany (Sperling M, 1967), but it did not
ave good results and was abandoned. In 1968, Lars Rol,
lso in Germany, described the latero-terminal VAF, which is
he technique that has persisted until today.

Ten years went by until Gracz described the proximal VAF,
sing the humeral artery and the perforating vein. Between
978 and 2000 variations of proximal VAF were described
Garcia-Alfageme, Konner, etc.) which were indicated as
deal in diabetic patients or patients with a bad arterial
ed. In 2007, PTFE prosthesis coated in cells (fibroblasts
r endothelial) were described, which supposedly increase
heir durability.

The ePTFE prosthesis solved the lack of venous beds, both

n straight designs and handle designs, or even the stenoses
r thromboses of subclavian or axillary veins by means of
rachial-jugular bridges. But the lack of adequate arteries is
osed as a great problem when diabetes and elderly people
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re included in our haemodialysis programmes. It is normal
or 30% of today’s HD patients to be dialysed via tunnelled
atheters due to the lack of possibilities of carrying out an
dequate access via VAF.

For the lack of arteries, the solution involves accesses
o thick veins via catheters or valvular devices. In 1961 Syd-
ey Shaldon proposed the use of two polyurethane catheters
or acute dialysis. Between 1965 and 1980 the use of two
atheters in thick veins was generalised for this purpose.
he femoral veins were used, with the end of the catheters

n inferior vena cava. In 1969 Josef Erben (Prague) used
hem in subclavian vein, but until the development of dual
umen catheters (end of the 70 s), the subclavian was used
ittle (due to the double puncture) and in the 80 s it was
lready advised against for chronic patients due to the fre-
uent residual venous stenoses that prevent carrying out a
AF on that side.

The use of catheters for chronic patients required the
evelopment of dual-lumen catheters, first of silicone and
oday of carbotane, with subcutaneous tunnelled trajectory
nd fixation with a ring. The silicone ones were used in the
ighties and nineties, with which blood flows of scarcely 250
o 300 ml/min were achieved. The carbotane ones, from
000 on, achieved flows of up to 450 ml/min, adequate
or high efficiency or convective HD. The Achilles’ heel of
atheters was the bacteraemia, which were frequent but
ith an important Centre Effect.

The most recent novelty is the incorporation of valve
eat plugs into the catheter seal (1998). These plugs were
evised as anti-puncture devices (to avoid the needles) but
oon an anti-infectious potential was seen, as they did not
llow either the circuit or the catheter to be open to the
xterior at any time. The current plugs with valve permit
igh flows without providing any additional resistance and
hey were recommended by the CDC of Atlanta at the end
f 2009.

A quick note on the economic problem of Vascular Access.
aemodialysis is the most expensive therapy among chronic
herapies (6 to 7 times more than AIDS). Of the almost 50,000
uros a year per patient, the access represents between
and 10% (D1000 to D5000/year, or D6 to D30 per HD

ession). The difference is that the patient starts dialy-
is with the access already made and puncturable, or on
he contrary this is done with a provisional access, often
equiring hospital admission and with a survival in the first
ear of 50% less than the survival achieved if the HD is
tarted in a programmed fashion and with a usable VAF.
his is just another example of how good practice improves
he economic results as well as, logically, the healthcare
esults.

To end, I wish to highlight, once again, that the advances
n vascular access for HD (and in general in HD) have been
carce, since the description of the FAV in 1966. And the
mall though numerous improvements must not hide the
imited R&D in this field. Those of us who see the problem in
ur patients on a daily basis, must put our neurons to work
o devise innovative solutions to the main limiting (as well
ia Haemodialysis.
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