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A more fundamental reason for the loss of these motions was
the fear of many delegations that doctors would be exposed to
even more bureaucratic influence than now and they wanted a
thorough debate on their implications.

In several countries doctors have been in dispute with the
authorities. The case of Italy, where the Government is trying
to force through some drastic reforms that Italian doctors
claim will turn too many of them into civil servants, was
discussed by the Standing Committee, which finally approved
a complex "mozione" expressing its "solidarity" with the
cause of the profession in Italy. Overhanging this debate-and,
indeed, several others-was fear about training too many
doctors. One Italian delegate spoke of his country having
300 000 doctors by the 1980s, though a Dutch speaker was
confident that medical advances would absorb Europe's
increasing output of doctors.
Though informally several delegates said that they were

disappointed with the outcome of the meeting, they should
not be too depressed. Free movement of doctors in the Nine
has been a major international achievement and could have
been long delayed without the determined efforts of the
Standing Committee. This meeting consolidated that success,
and the discussions on health costs, postgraduate training,
hospital services, and reorganisation of the Standing Com-
mittee were valuable education for future meetings. If before
the next plenary session delegations prepare the ground work
in subcommittees and by informal exchanges the 1978 Copen-
hagen meeting could produce some really constructive
initiatives.
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Complications of vascular
access devices used for
repeated haemodialysis

Until 1960 access to the circulation for haemodialysis required
multiple venepuncture or surgically implanted temporary
cannulas. In that year Quinton et all introduced the Scribner
shunt, which, as well as the later variants, was inserted
between the radial artery and cephalic vein or the posterior
tibial artery and long or short saphenous veins. These have
transformed the treatment of patients with terminal chronic
renal failure.

In 1966 Brescia et a12 showed that repeated access was also
possible with a surgically created internal arteriovenous fistula
(Cimino-Brescia fistula) near the wrist. At first two vene-
punctures of the arterialised veins were required, one needle
being used to remove blood from the patient to the dialyser and
the other to act as a venous return, but single-needle devices
are now available. In general, patients who have had experience
of both types prefer the Cimino-Brescia fistulas. A Scribner
shunt limits activities such as taking a bath, and complications
tend to be more frequent than with Cimino-Brescia fistulas.
The main advantage of shunts is that they can be used at once,
whereas Cimino-Brescia fistulas may need several weeks or
months to "mature" before the arterialised veins are large
enough for regular venepuncture. Many renal units create
Cimino-Brescia fistulas in advance of the need for dialysis, but

such planning is not always possible and a Scribner type shunt
may be needed as a temporary access system.

Creation of an adequate Cimino-Brescia fistula may be
impossible in some patients with poorly developed forearm
veins and those whose veins have been damaged by cut-
downs or shunt surgery. (Clearly patients who may be destined
to need regular haemodialysis treatment should have their
potential fistula sites jealously guarded.) Sometimes long-term
use of a Scribner shunt may prove possible, but there remain a
few patients on regular dialysis in whom vascular access be-
comes very difficult. Techniques that may be applicable here
include the use of autologous saphenous vein grafts, allografts
of artery and vein, bovine heterografts, Dacron velour pros-
theses, human umbilical cord vein grafts, brachial artery shunts,
brachial artery fistulas, Thomas shunts, Allen-Brown shunts,
vein repositioning, femoral artery repositioning, ulnar artery
and transpalmar fistulas, mandril-grown autografts, and
Gordon fistulas.:3-12 Patients having difficulties with vascular
access systems are usually given priority for renal transplan-
tation.
As many more patients become long-term survivors on

regular dialysis we need to know just how long the most
commonly used vascular access systems will last. Cross and
Steigbigel'3 found that the mean survival of the arterial
cannula of Scribner shunts was 9-6 months (range 4-3-14 3)
and the mean survival of the venous cannula of Scribner type
shunts was 7-8 months (range 3 5-11-7). The mean survival
of Cimino-Brescia fistulas was 21 months (range 1-72).

Scribner shunts usually have flow rates of between 150 and
250 ml min, and high output cardiac failure does not seem to
be a problem. Nevertheless, they do have complications,
including bleeding, clotting, local infection, septicaemias, septic
pulmonary emboli, infective endocarditis, false aneurysms,
mycotic aneurysms, skin erosions and necrosis, stenosis of
cannulated vessels, and poor flows. Local stenosis is seen most
commonly in the cannulated vein near the tip of the Teflon
cannula and may result in poor flows, high "venous pressure"
during dialysis, and clotting of the shunt-which requires
treatment by surgical revision of the shunt. The most frequent
complication is clotting due- either to a local structural
abnormality or to transient hypotension and hypovolaemia at
the end of dialysis after overenthusiastic ultrafiltration or
during cold weather. In many instances there may be no
obvious precipitating factor, and it may be possible to reduce
the frequency of shunt clotting with long-term anticoagulant
therapy."4 The declotting procedure uses irrigation and
aspiration with warmed heparinised saline (local urokinase may
also be helpful), but there is a danger of infection and sudden
death attributed to retrograde cerebral arterial embolism.'5
The Buselmeier shunt16 is said to have a lower frequency of
clotting.

Cimino-Brescia fistulas have a longer life and fewer com-
plications than Scribner type shunts. The original procedure
was a side-to-side 3-5 mm anastomosis of the radial artery to a
neighbouring vein just proximal to the wrist. Many variations
have-been used since. The fistula blood flow is related to the
size of the artery supplying it and to the diameter of the
communication between artery and vein. Later reports
recommended communications of 5-10 mm for anastomoses
of the radial artery and cephalic vein and 3-4 mm for ante-
cubital fistulas, restricting flow and so limiting the danger of
high output cardiac failure-which occurs but is uncommon in
forearm fistulas.17-19 High output cardiac failure has also been
reported in patients with antecubital fistulas20 21 and seems
likely to be a problem wherever fistula flow rates exceed
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1000 mli/minute. In some cases ligation of the fistula may be
needed, though there are reports22 23 of reduction in venous
outflow from the fistula by banding or clipping. High output
failure is especially likely in patients with two shunts.
Among other vascular or neurovascular complications of

Cimino-Brescia fistulas are vascular steal syndromes, in which,
for example, retrograde flow from the distal limb of the radial
artery causes digital arterial insufficiency with ischaemic pain
and ulceration. Ligation of the distal radial artery segment
(converting the anastomosis into an end-to-side one) may cure
the syndrome.24 These vascular complications seem to be
particularly liable to occur in diabetic uraemic patients.25
The carpal tunnel syndrome may also occur; symptoms may

occur only during dialysis or be aggravated during it. Warren
and Otieno26 attributed this to oedema resulting from the high
venous pressure and the relative immobility of the hand on the
side of the fistula during dialysis. Two of their patients
required surgical decompression of the median nerve. Harding
and le Fanu27 agreed that the syndrome might in part be due
to local compression of the median nerve in the carpal tunnel
but suggested that it might also in part be provoked by a
vascular steal syndrome causing ischaemia of the median
nerve-the median nerve is known to be abnormally susceptible
to ischaemia in the carpal tunnel syndrome.

Neurovascular complications seem particularly frequent with
fistulas using the brachial artery.28 29 Patients may have mixed
steal syndromes with claudication of hand and forearm
muscles, and nerve deficits. Vascular steal syndromes associated
with femoral arterial bovine heterograft fistulas30 31 may result
in claudication of the leg on the side of the fistula and
occasionally in gangrene or ischaemic ulcers.
A venous hypertension syndrome may occur in which

clotting of veins proximal to the site of the fistula leads to
swelling, oedema which may sometimes be gross, and (rarely)
venous gangrene.

Infections of Cimino-Brescia fistulas are less common than
with Scribner shunts, but nevertheless cellulitis and phlebitis
may develop, as may systemic infections leading to septic
pulmonary emboli, septicaemia, and bacterial endocarditis.13 32
Emboli may pass distally to the hands. Other complications of
fistulas include problems with needle punctures owing to
progressive thickening and scarring of the overlying skin and
haemorrhage and haematomata at puncture sites. Aneurysmal
dilatation may occur at the site of repeated puncture and cause
pain, diminished flow, and deposition of thrombus, and
occasionally rupture. Surgical repair may be needed
occasionally. Local strictures may form and may impair blood
flow. Cimino-Brescia fistulas may fail either because the flow
rate becomes too low or because of thrombotic occlusion.
Primary failure may be due to poor or previously damaged
veins, while late failure may result from a transient hypotensive
episode and the fistula may occasionally be saved by emergency
thrombectomy.

Technical innovations in modern medicine tend to be
accompanied by their own complications, and vascular access
devices for regular haemodialysis are no exception. The ideal
solution has yet to be discovered, and, though the Scribner
type shunt and Cimino-Brescia fistula continue to serve
patients well, they remain their Achilles' heel.

I Quinton, W, Dillard, D, and Scribner, B H, Transactions of the American
Society for Artificial Internal Organs, 1960, 6, 104.

2 Brescia, M J, et al, New England Journal of Medicine, 1966, 275, 1089.
Adar, R, et al, Surgery, Gynecology and Obstetrics, 1973, 136, 941.

4 Abu-dalu, J, et al, Archives of Surgery, 1972, 105, 798.
5 Haimov, M, and Jacobson, H J, Annals of Surgery, 1974, 180, 291.

6 Flores, L, et al, Transactions of the American Society for Artificial Internal
Organs, 1973, 19, 33.

7 Mindich, B P, and Levowitz, B S, Dialysis and Transplantation, 1976, 5,
19.

Thomas, G I, Dialysis and Transplantation, 1977, 6, 19.
9 Gordon, E M, British Medical Journal, 1975, 3, 358.

16 Foran, R F, et al, in Clinical Aspects of Uremia and Dialysis, chapter 17,
eds S G Massry and A L Sellers. Springfield, Charles C Thomas, 1976.

1 Hamilton, D N, et al, Proceedings of the Ezuropean Dialysis and Transplant
Association, 1976, 12, 551.

1 Kinnaert, P, et al, British Journal of Surgery, 1971, 58, 641.
13 Cross, A S, and Steigbigel, R T, Medicine, 1976, 55, 453.
14 Wing, A J, Curtis, J R, and de Wardener, H E, British Medical Journal,

1967, 3, 143.
Ia Gaan, D, et al, Lancet, 1969, 2, 77.
16 Buselmeier, T J, et al, Proceedings of the European Dialysis and Transplant

Association, 1973, 10, 516.
17 McMillan, R, and Evans, D B, British Medical_Journal, 1968, 3, 781.
18 Ahearn, D J, and Maher, J F, Annals of Internal Medicine, 1972, 77, 201.
19 Anderson, C B, et al, Archives of Internal Medicine, 1976, 136, 292.
20 Desai, S G, and Ernst, C B, Urology, 1974, 4, 598.
21 Fee, H J, et al, Annals of Surgery, 1976, 184, 103.
22 Anderson, C B, and Groce, M A, Surgery, 1975, 78, 552.
23 Langescheid, C, Kramer, P, and Scheler, F, Dialysis and Transplantation,

1977, 6, 56.
24 Bussell, J A, Abbott, J A, and Lim, R C, Annals of Internal Medicine,

1971, 75, 387.
25 Buselmeier, J J, et al, Proceedings of the Clinical Dialysis and Transplan-

tation Forum 2, 1972, 6.
26 Warren, D J, and Otieno, L S, Postgraduate Medical Journal, 1975, 51,

450.
27 Harding, A E, and Le Fanu, J, Jrournal of Neuirology, Neuirosurgery and

Psychiatry, 1977, 40, 511.
28 Newman, C E, Thomson, R W, and Barnes, A D, British Medical Journal,

1974, 3, 617.
29 Matolo, N, et al, American Journal of Surgery, 1971, 121, 716.
3(1 Wilson, S E, et al, Dialysis and Transplantation, 1977, 6, 84.
31 Fee, H J, and Golding, A L, Annals of Surgery, 1976, 183, 42.
32 King, L H, et al, Sur^gery, 1971, 69, 554.

The price of humane
treatment
The inquiry' into the escape last year of two violent patients
from the State Hospital, Carstairs (during which they killed
three people), highlights the current conflicts of opinion
throughout Britain between nursing staff, doctors, and pressure
groups acting on behalf of patients and prisoners. On the day
after the murders and the escape 300 members of the hospital
staff met and demanded the suspension of three of the senior
medical staff and the principal nursing officer, and for over
a week there was a threat of strike action.

Underlying the unrest at Carstairs was the nursing staff's
belief that the breach of security was a consequence of the
introduction of a more humanitarian approach to relationships
between staff and patients. No doubt there were other factors
too: in particular, many of the nurses believed that doctors
and the hospital management paid little regard to their
experience and their opinions. Nevertheless, the central issue,
and the one that has to be faced by the Department of Health,
is that the humanitarian treatment of dangerous and disturbed
patients requires more nurses than does simple custodial care.
So long as staff shortages persist there will be restraints on the
quality of treatment possible while maintaining security.
Humane treatment is expensive, and at present our society
seems unwilling to pay the price.

State Hospital, Carstairs: Report of Public Local Inquiry into Circumstances
Surrounding the Escape of Tzvo Patients on 30 November 1976 and into
Security and other Arrangements at the Hospital. Edinburgh, HMSO,
1977.
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