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types of atrial flutter) are not amenable to such treatment. In
these circumstances an alternative to surgical ablation of atrio-
ventricular conduction tissue is transvenous ablation of the
His bundle or the atrioventricular node. This new technique,
first applied to man by Scheinman et al after experiments on
dogs,19 is designed to induce atrioventricular block, thus re-
moving the ventricles from the influence of supraventricular
rhythms. An electrode catheter is positioned in the region of
the bundle of His and a shock of200 to 375 watt seconds from a
conventional cardioversion apparatus is delivered to the pole
from which the largest His potential is recorded. In most
patients the result is either complete atrioventricular block or a
lesser degree of block. Most patients also develop a junctional
escape rhythm, but in any case all need to be given a permanent
pacemaker because the clinical course of the conduction defect
and the escape rhythm is not known. This technique has been
used successfully in many refractory supraventricular tachy-
cardias.19-21 Its obvious advantage is that open heart surgery
is avoided-and, indeed, the number of patients referred for
surgery seems likely to decrease as transvenous ablation tech-
niques become more widely accepted. Above all, no serious
side effects or complications have been noted. Properly em-
ployed, this method is an important advance in the manage-
ment of refractory supraventricular tachycardia, and with
refinement it may even be possible to "cure" certain types of
tachycardia. The technique does, however, require experience
of intracardiac studies and should not be undertaken lightly.
These advances made recently in our understanding of

supraventricular tachycardias and their treatment have been
based largely on detailed information from intracardiac
studies.2224 With currently available drugs and therapeutic
techniques there is no supraventricular tachycardia which
could properly be described as "refractory."

DAVID E WARD
Senior Registrar in Cardiology,
St George's Hospital,
London SW17 OQT

Josephson ME. Paroxysmal supraventricular tachycardia: an electro-
physiologic approach. Am Y Cardiol 1978;41:1123-6.

Denes P, Wu D, Amat-y-Leon F, et al. Paroxysmal supraventricular
tachycardia induction in patients with Wolff-Parkinson-White syndrome.
Ann Intern Med 1979;90:153-7.

3 Sherf L, Neufeld HN. The pre-excitation syndrome: fact and theories.
New York: Yorke Medical Books, 1978:167.

Ward DE, Camm AJ, Spurrell RAJ. Clinical antiarrhythmic effects of
amiodarone in patients with resistant paroxysmal tachycardias. Br Heart
y 1980;44:91-5.

Podrid PJ, Lown B. Amiodarone therapy in symptomatic, sustained re-
fractory atrial and ventricular tachyarrhythmias. Am Heartrj 1981 ;1O1:
374-9.

6 McGovern B, Garan H, Kelly E, Ruskin N. Adverse reactions during treat-
ment with amiodarone hydrochloride. Br MedJ 1983;287:175-80.

7 Harris L, McKenna WJ, Rowland E, Holt DW, Storey GCA, Krikler DM.
Side effects of long-term amiodarone therapy. Circulation 1983 ;67:
45-51.

8 Cowan JC, Williams EMV. Characterization of a new oral antiarrhythmic
drug, flecainide (R818). Eur J Pharmacol 1981 ;73:333-42.

Bexton RS, Hellestrand KJ, Nathan AW, Spurrell RAJ, Camm AJ. A
comparison of the antiarrhythmic effects on AV junctional re-entrant
tachycardia of oral and intravenous flecainide acetate. Eur HeartJ 1983;
4:92-102.

'1 Swerdlow CD, Winkle RA, Mason JW. Determinants of survival in
patients with ventricular tachyarrhythmias. N Engl J Med 1983;308:
1436-42.

Bauernfeind RA, Wyndham CR, Dhingra RC, et al. Serial electrophysio-
logic testing of multiple drugs in patients with atrioventricular nodal
re-entrant paroxysmal tachycardia. Circulation 1980;62:1341-9.

2 Wu D, Amat-y-Leon F, Simpson RJ, et al. Electrophysiological studies
with multiple drugs in patients with atrioventricular re-entrant tachy-
cardias utilizing an extranodal pathway. Circulation 1977;56:727-36.

3 Anonymous. Surgery in the Wolff-Parkinson-White syndrome. [Editorial.]
Br Medy 1974;iv:547-8.

4 Wyndham CRC, Arnsdorf MF, Levitsky S, et al. Successful surgical
excision of focal paroxysmal atrial tachycardia. Observations in vivo
and in vitro. Circulation 1980;62:1365-72.

15 Anderson KP, Stinson EB, Mason JW. Surgical exclusion of focal paroxys-
mal atrial tachycardia. Am Jt Cardiol 1982 ;49 :869-74.

16 Ward DE, Camm AJ, Spurrell RA. The response of regular re-entrant
supraventricular tachycardia to right heart stimulation. PACE 1979;
2:586-95.

'7 Griffin JC, Mason JW, Calfee RV. Clinical use of implantable automatic
tachycardia-terminating pacemaker. Am Heart y 1980;100:1093-6.

18 Spurrell RAJ, Nathan AW, Bexton RS, Hellestrand KJ, Nappholz T,
Camm AJ. Implantable automatic scanning pacemaker for termination
of supraventricular tachycardia. Am y Cardiol 1982;49:753-60.

19 Scheinman MM, Morady F, Hess DS, Gonzalez R. Catheter induced abla-
tion of the atrioventricular junction to control refractory supraventricu-
lar arrhythmias. JAMA 1982;248 :851-5.

20 Gallagher JJ, Svenson RH, Kasell JH, et al. Catheter technique for close-
chest ablation of the atrioventricular conduction system. A therapeutic
alternative for the treatment of refractory supraventricular tachycardia.
N EnglJ Med 1982;306:194-200.

21 Ward D, Hellestrand K, Nathan AW, Camm AJ. Transvenous ablation
of atrioventricular conduction-clinical experience in patients with
refractory supraventricular tachycardias. Journal of the American
College of Cardiology 1983;1:635.

22 Anonymous. Paroxysmal tachycardia. [Editorial.] Br MedJ 1972;i:328-9.
23 Wiener I. Current applications of clinical electrophysiologic study in the

diagnosis and treatment of cardiac arrhythmias. Am J Cardiol 1982;49:
1287-92.

24 Scheinman MM. Invasive cardiac electrophysiologic testing: the current
state of the art. Circulation 1983;67:1169-73.

Microvascular free tissue
transfer
The concept of free tissue transplantation facilitated by
vascular anastomosis was introduced at the turn ofthe century'
but did not develop until recently, when technical innovation
and an improved understanding of the cutaneous circulation
combined to improve results. The successful anastomosis of
small blood vessels was achieved in 1960 with an operating
microscope.2 In the same decade surgeons began to explore
the idea of vascular territories serviced by a single arterio-
venous system,3-5 and this led to the description of axial
pattern skin flaps.6 The transfer of such a flap to a distant site
with microvascular anastomosis of its supplying vessels7 8
became known as a "free flap."9 10
The application of this technique and its extension to tissues

other than skin have produced a revolution in reconstructive
methods. The surgeon is no longer constrained by the teaching
that a flap must not be longer than it is broad"; vascularised
tissue with a permanent blood supply may be introduced to a
devitalised area; and a complex defect may be repaired in a
single operation-no longer is there any need for the multiple
staged procedures and the prolonged stays in hospital associa-
ted with earlier methods of tissue transfer.
Two surgical specialties that have benefited particularly from

microvascular free tissue transfers are treatment of trauma and
reconstruction after extirpation of malignant disease. So many
cutaneous, myocutaneous, and fasciocutaneous flaps with
differing characteristics of size and thickness have been de-
vised that virtually any soft tissue defect may now be covered.
In most cases the donor site may be closed directly, though a
skin graft may be necessary. Alternatively, a muscle may be
transferred alone and skin grafted in its new site, so leaving
virtually no donor defect.

Composite flaps including skin, muscle, or bone may provide
solutions to complex problems of reconstruction. In the head
and neck, for example, defects of the mandible, the lining of
the mouth, and covering skin may be repaired with a single flap
from the foot, the iliac crest, the chest wall, the forearm, or the
scapula. An acceptable cosmetic result is achieved with an
inconspicuous defect at the donor site. The introduction of
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well vascularised skin and bone is particularly advantageous
when the diseased region has been treated by extensive radio-
therapy.

Vascularised bone grafts, with or without skin cover, have
salvaged severely injured limbs which would otherwise have
been amputated. The iliac crest, a rib, or the scapula may be
used to reconstruct a bony defect of up to 10 centimetres. If a
longer segment is required, a free vascularised fibula graft is
suitable, in which it is possible in children to incorporate a
growing epiphysis. Congenital pseudoarthrosis of the tibia
or radius may be treated by the same method, which is also
being studied in avascular necrosis of the femoral head.
Composite tissue transfers have led to the concept of segmental
limb resection for soft tissue sarcoma with immediate re-
construction of bone and soft tissues.

Reconstructive possibilities in the hand for traumatic,
congenital, and malignant lesions have been greatly expanded
by these techniques. Single or multiple digits may be construc-
ted by transferring toes to the hand, leaving no functional dis-
ability in the foot and providing a mobile finger with tactile
sensibility and an acceptable appearance. The results are
particularly encouraging in children and young adults, when a
good sensory recovery is to be expected. Free vascularised joint
transfers from the metatarsophalangeal or proximal interphal-
angeal joints of the foot to the hand may restore function
in patients with congenital deformities or those with traumatic
defects. The place ofvascularised tendon grafts is not yet clear,
but they may be useful in severely scarred hands.

Effort is now being directed particularly towards functional
reconstructions. Transfers of vascularised, innervated muscle
are producing exciting results in restoring movement and
power to injured limbs. Similar methods will surely provide
the most logical treatment for unilateral facial palsy when com-
bined with a crossed face nerve graft. "Neurotised" free flaps
are especially useful in plantar injuries, a particularly difficult
site for skin cover.

Microvascular free tissue transfers may be applied to many
other body tissues. Segments of gut may be transferred and
revascularised for oesophageal or pharyngeal reconstructions in
adults and children. Omentum has been used in the repair of
chest wall and cranial defects; its resistance to infection is a
particular advantage. Microvascular transplantation of testes
from abdomen to scrotum may benefit some carefully selected
patients with cryptorchidism. Other applications in genito-
urinary surgery are currently under investigation.

Increasing experience has, then, made free tissue transfer a
reliable procedure with reported success rates ranging from
71% to 920/.12-16 It is a techique which offers much to many
specialties, but the best results are obtained when specialists
in reconstructive microsurgery work in conjunction with
colleagues from other disciplines. The future holds many
exciting possibilities, particularly with regard to functional
reconstructions. With further progress in the suppression of
tissue rejection the discipline may expand still more
dramatically.
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Double suicide
Suicide pacts-a decision of two people to die together-are
rare. Cohen, whose study published in 1961 remains the best,
found only 58 in the whole of England and Wales in the four
years 1955-8.1 The deaths were only 0 60' of the total number
of suicides in the same period. Sainsbury, whose study of
suicide in London was even earlier, found eight deaths from four
pacts in the years 1936-8 out of a total of 390 suicides (2"%O).2
Most people entering a suicide pact die, making a study of

motives difficult. Demographic details can be recorded, and
suicide notes, if any, may give useful if not wholly reliable
information, but it would be rash to assume that those few
who have survived are typical of the whole. Moreover, as
West has pointed out, death in a suicide pact may be difficult
or even impossible to distinguish from murder followed by
suicide or even from accident.3

In a recently published article Rosenbaum reworked material
from West's book, together with studies of four survivors of a
suicide pact and two more from the exiguous descriptions of
pacts, in an attempt to define the importance of aggression.4
He suggests that the initiator (or in his term the instigator)
is usually a man, psychiatrically ill with psychotic depression,
who dies. He has a history of mental illness. The survivor
is likely to be a woman with no history of suicidal behaviour
and who is not mentally ill. Rosenbaum claims that the initiator
often exerts very considerable pressure on the other party.
He notes the similarities between initiators of suicide pacts
and those who murder and then commit suicide-a much
commoner event than a pact. Again, there is male prepon-
derance, a high proportion of mentally ill people, and a history
of previous suicidal behaviour. He speculates on why the "co-
operator" in a pact consents to the "instigator's" proposal and
on the ambivalent attitude of them both. West long ago noted
the close connection between murder and suicide: "one in
three murders are followed by suicide."

Doctors, particularly psychiatrists, are rightly concerned
about the risk of suicide in those who suffer from depressive
illness. Family history, middle to old age, physical illness,
previous suicidal attempts, and loss of a parent in childhood
are well established pointers. Should pointers towards
a suicide pact-an exclusively close relationship, for instance-
also be assessed ? Rosenbaum thinks that they should-and,
furthermore, that the propensity of people with severe
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