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Use of subclavian vein for permanent cardiac pacing
G. P. McNEILL AND N. C. TAYLOR
From the Department of Cardiology, Ninewells Hospital, Dundee
suMMARY The subclavian vein has been used to implant permanent pacing catheters in 40 patients
with symptomatic heart block. Though the cephalic and external jugular veins are usually preferred
for this purpose in Britain, the use of these veins has certain disadvantages. In this study subclavian
venepuncture by the infraclavicular approach was performed without difficulty and found to be a safe
procedure. Three months after implantation, 7*5 per cent of patients had developed catheter tip dislocation and 87-5 per cent of patients were entirely free of complications.

In Britain there is definite preference for initial
permanent cardiac pacemakers to be implanted with
a transvenous electrode; in 1975 91 per cent of
pacemaker patients were managed in this way
(Sowton, 1976). Though the cephalic and external
jugular veins are not ideally suited as routes of access
to the heart for permanent pacing catheters, these
veins are commonly used (Siddons and Nowak,
1975; Sowton, 1976). The present study describes
the results of using the subclavian vein for permanent cardiac pacing in patients with symptomatic
complete atrioventricular block. The technique of
subclavian venepuncture has been lucidly described
(Parkinson, 1972) but has not gained widespread
acceptance for permanent pacemaker implantation.
Patients and methods

Between 17 September 1975 and 1 March 1977, 23
men and 17 women were given initial pacemaker
implants by the subclavian route. The patients' ages
ranged between 46 and 87 years, mean 74-3 years.
All had sustained Adams-Stokes attacks in association with complete atrioventricular block. They
have been followed up for at least 3 months after
implantation.
Before implantation of the permanent pacemaker,
a temporary catheter was inserted percutaneously
through the right subclavian vein. The technique of
inserting the permanent catheter percutaneously
into the left subclavian vein was as follows. The
patient was placed in a slight Trendelenburg position to distend the subclavian vein and render air
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embolism to the brain extremely unlikely. A pillow
was placed beneath the scapulae to reduce the
distance between the patient's skin and the point of
entry to the vein. After infiltration of the subcutaneous tissue with local anaesthetic a 14 gauge
Argyle 'Medicut' needle was inserted through a
short I inch incision i inch below the mid point of
the clavicle. The needle was directed just under the
clavicle towards the suprasternal notch. When a
free flow of blood was obtained the needle was
removed and a guide wire inserted through the
cannula which had been left in situ. Use of the large
14 gauge needle facilitated entry of a 'DesiletHoffman' F609 9F dilator and introducer over the
guide wire. A Devices LC62 polythene catheter was
inserted through the introducer and the electrode
positioned at the apex of the right ventricle at a site
where the pacing threshold was less than 0i8 volts.
The catheter was either attached to a Devices 3821
DM pulse generator or modified and inserted into a
Medtronic 5949 generator. The pouch over the
pectoral muscle for the pacemaker was made by
extending downwards the initial vertical incision.
This procedure could be safely performed by
medical staff without specialist surgical expertise in
less than 30 minutes. After each subclavian venepuncture a chest x-ray film was performed to
exclude pneumothorax and haemothorax.

Results

Of the 40 patients in the series, 35 (87-5 %Y) have
been entirely free of complications.
The complications of implantation are enumerated
in the Table. They may be attributable to either
insertion of the catheter or placement of the pulse
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Table Complications of transvenous pacemaker
implantation through the subclavian vein in 40 cases
Complications

No.

%

Wound infections
Catheter tip displacement
Rise in ventricular threshold

1
3
1

2-5
7-5
2-5

generator itself.

Catheter insertion did not cause pneumothorax,
haemothorax, subcutaneous emphysema, brachial
plexus or phrenic nerve injury, septicaemia, infective endocarditis, or tamponade. In one patient the
subclavian artery was penetrated without ill effects
and after firm pressure over the artery the patient
was subsequently catheterised through the ipsilateral subclavian vein. Implantation of the pulse
generator was not associated with haematoma formation or wound dehiscence but in one case wound
infection occurred 24 days after implantation. Using
the same technique another pacemaker was successfully sited on the other side of the chest. The complication of skin erosion over the pacemaker,
followed by extrusion, did not occur. In one 77-yearold patient a rising threshold of ventricular stimulation caused pacing failure 2 months after implantation. In this patient there was no radiological
evidence of catheter tip dislocation. However, in 3
patients tip displacement caused symptoms of heart
block 15, 28, and 50 days after implantation. Two
of these cases were given epicardial electrodes after
repeated episodes of catheter tip dislocation.
No patients complained that the site of the pacemaker was unsightly or uncomfortable nor did it
restrict body movements. One hundred and seventyfive emergency pacing catheters have been inserted
quickly and easily using the same route without
serious complications.

Discussion

It has been estimated that in Britain by 1980 every
150 new patients per million population will
receive initial permanent pacemakers (Sowton,
1976). In a review of the possible methods of inserting catheters for central venous pressure monitoring,
Craig and his colleagues (1968) concluded that use
of the subclavian vein by the infraclavicular
approach was superior to use of the external jugular
and cephalic veins. Catheter insertion through the
jugular and cephalic veins may be hindered or
prevented by venospasm. This difficulty was not
encountered using the subclavian vein. In addition
the subclavian vein may be used repeatedly whereas
it is difficult to use the cephalic or external jugular

year

veins more than once. Anatomical variations may
preclude use of either the cephalic or external
jugular veins (Borrie and Lichter, 1975), but the
subclavian veins are constantly sited (KeeriSzanto, 1956). When the cephalic vein is used a
puckered scar may result (Siddons and Nowak,
1975) and the superficial position of a catheter in the
external jugular vein renders it liable to extrusion
(Bluestone et al., 1965; Borrie and Lichter, 1975).
Although various complications have followed
subclavian venepuncture, including septic thrombosis (Faden et al., 1976), pneumothorax (Walker
and Sanders, 1969), arteriovenous fistula (Farhat et
al., 1975), cardiac tamponade (Dosios et al., 1975),
air embolism (Yoffa, 1965), and phrenic nerve injury
(Epstein et al., 1976), these complications have been
reported in a very small number of cases and are
possibly related to poor technique. When the infraclavicular, as opposed to the supraclavicular,
approach to the subclavian vein is used damage to
the artery or phrenic nerve is particularly unlikely
because they lie posteriorly to the vein. Gregg and
his colleagues (1974) successfully used the infraclavicular approach for permanent pacemaker implantation but their technique required two
separate incisions and pacemaker implantation was
deferred several days after catheter insertion.
Catheter tip displacement is liable to occur with
any method of pacemaker implantation and usually
develops within 48 hours of operation (Bluestone et
al., 1965). Though a relatively small catheter with a
small flange was used in this study only 7-5 per cent
of cases required electrode repositioning. This compares with the reported British average figure of
10 per cent (Sowton, 1976). Possibly use of the subclavian vein renders catheter tip displacement less
likely because movement of the neck and arms does
not exert traction on the catheter. However catheter
tip displacement remained a problem, and in 2 cases
it occurred as a late complication. These cases were
eventually successfully managed with epicardial
electrodes. Though use of a larger catheter with a
bigger flange might reduce the incidence of tip dislocation, insertion of a large catheter percutaneously
through the subclavian vein is difficult because of
the limited space between the clavicle and the first
rib.
In this study implantation of permanent pacing
catheters infraclavicularly through the subclavian
vein was performed safely and without difficulty.
The method appears a useful approach for pacemaker implantation.
We are grateful to Dr Hamish Watson and
Professor Ian A. D. Bouchier for their advice in this
study.

Downloaded from http://heart.bmj.com/ on February 23, 2018 - Published by group.bmj.com

116
References
Bluestone, R., Davies, G., Harris, A., Leatham, A., and
Siddons, H. (1965). Long-term endocardial pacing for
heart-block. Lancet, 2, 307-312.
Borrie, J., and Lichter, I. (1975). Surgical management and
problems of heart pacing. British Journal of Surgery, 62,
186-188.
Craig, R. G., Jones, R. A., Sproul, G. J., and Kinyon, G. E.
(1968). The alternate methods of central venous system
catheterization. American Surgeon, 34, 131-134.
Dosios, T. J., Magovern, G. J., Gay, T. C., and Joyner, C. R.
(1975). Cardiac tamponade complicating percutaneous
catheterization of subclavian vein. Surgery, 78, 261-263.
Epstein, E. J., Quereshi, M. S. A., and Wright, J. S. (1976).
Diaphragmatic paralysis after supraclavicular puncture of
subclavian vein. British Medical J7ournal, 1, 693-694.
Faden, H., Durham, G., Tinker, J., Rowley, A., and Glasgow,
L. A. (1976). Septic thrombosis following subclavian vein
catheterisation. Journal of Pediatrics, 88, 895-896.
Farhat, K., Nakhjavan, F. K., Cope, C., Yazdanfar, S.,
Fernandez, J., Gooch, A., and Goldberg, H. (1975).
Iatrogenic arteriovenous fistula complication of percutaneous subclavian vein puncture. Chest, 67, 480-482.
Gregg, D. L., Caves, P. K., Hollingsworth, J. H., Benedetti,

G. P. McNeill and N. C. Taylor
A., and Stinson, E. B. (1974). A method for percutaneous
insertion of permanent transvenous pacemaker electrodes.
Journal of Thoracic and Cardiovascular Surgery, 67, 387-389.
Keeri-Szanto, M. (1956). The subclavian vein. A constant and
convenient intravenous injection site. Archives of Surgery,
72, 179-181.
Parkinson, P. (1972). A Technique of Catheterisation of the
Subclavian Vein from Beneath the Clavicle. H. K. Lewis,
London.
Siddons, H., and Nowak, K. (1975). Surgical complications
of implanting pacemakers. British Journal of Surgery, 62,
929-935.
Sowton, E. (1976). Use of cardiac pacemakers in Britain.
British Medical_Journal, 2, 1182-1184.
Walker, M. M., and Sanders, R. C. (1969). Pneumothorax
following supraventricular subclavian venepuncture. Anaesthesia, 24, 453-460.
Yoffa, D. (1965). Supraclavicular subclavian venepuncture
and catheterisation. Lancet, 2, 614-617.

Requests for reprints to Dr G. P. McNeill,
Department of Cardiology, Ninewells Hospital,
Ninewells, Dundee DD2 lUB.

Downloaded from http://heart.bmj.com/ on February 23, 2018 - Published by group.bmj.com

Use of subclavian vein for
permanent cardiac pacing.
G P McNeill and N C Taylor
Br Heart J1978 40: 114-116

doi: 10.1136/hrt.40.2.114
Updated information and services can be found at:
http://heart.bmj.com/content/40/2/114

These include:

Email alerting
service

Receive free email alerts when new articles cite this
article. Sign up in the box at the top right corner of the
online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions
To order reprints go to:
http://journals.bmj.com/cgi/reprintform
To subscribe to BMJ go to:
http://group.bmj.com/subscribe/

