
our twins had completed a detailed survey of hair and
eye colour and height and had reported that when they
were children parents and teachers had had difficulty
telling them apart. Such surveys are reliable for
determining zygosity.3
The present study indicates that caution should be

exercised before accepting a single gene hypothesis for
pre-eclampsia. Pre-eclampsia is not a maternal auto-
somal recessive condition because in recessive in-
heritance penetrance of the homozygote should be near
100%. We cannot rule out dominant inheritance with
incomplete penetrance, but the upper limit for this
penetrance is about 31%.
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Safety of thrombolysis in
association with
cardiopulmonary resuscitation

Stephen J Cross, Hai Shiang Lee,
John M Rawles, Kevin Jennings

Thrombolysis is now standard first line treatment for
acute myocardial infarction: infarct size is decreased'
and mortality reduced.' Owing to the temporary
systemic fibrinolytic state induced by this treatment
thrombolytic agents are not recommended after pro-
longed or traumatic cardiopulmonary resuscitation.'4
Therefore patients who would potentially benefit from
thrombolysis may be denied it if they have an arrest
before or shortly after admission to hospital and
require more than cardioversion for resuscitation. For
example, patients with primary ventricular fibrillation
after myocardial infarction have larger infarcts than
those who do not' and might therefore benefit from
thrombolytic treatment.
We looked for bleeding complications in a consecu-

tive series of patients presenting with acute myocardial
infarction who had a cardiac arrest before or shortly
after receiving thrombolysis.

Patients, methods, and results
Thirty nine patients presented to Aberdeen Royal

Infirmary during 1990 with acute myocardial infarc-
tion treated by thrombolysis and had an early (within
24 hours) cardiac arrest not associated with cardiogenic
shock. Myocardial infarction was diagnosed according
to standard World Health Organisation criteria in
those who survived and from the history and electro-
cardiogram in those who died.
The patients were divided into three groups (table).

Patients in group I had a cardiac arrest before receiving
thrombolysis; four ofthem had chest compression with
cardioversion and the rest cardioversion alone. There
were no bleeding complications. One patient died a

Characteristics of three groups of patients who presented with acute myocardial infarction and had cardiac
arrest before or shortlv after thrombolysis

Cardiac arrest after thrombolvsis
Cardiac arrest

before thrombolvsis Resuscitation unsuccessful Resuscitaiion successful

No of patients 10 18 11
Mean age (years) 64-8 69 1 62-7
Age range (years) 51-79 56-79 47-73
Sex (M/F) 6/4 11/7 7/4
Diagnosis (No of patients):

Electromechanical dissociation 7
Asystole 1 6 2
Ventricular fibrillation 6 4 7
Ventricular tachycardia 2 1
Unknown 1 1 I

week later; postmortem examination showed extensive
myocardial infarction with biventricular failure.

Patients in groups II and III had a cardiac arrest
within 24 hours after receiving thrombolysis. Those in
group II could not be resuscitated despite chest
compression in all cases, and cardioversion when
appropriate. No bleeding complications were reported
at the time. Patients in group III were successfully
resuscitated. Chest compression was performed in two
patients, the others having cardioversion alone. The
only bleeding complication was a chest wall haema-
toma after a precordial blow in a patient who did not
have chest compression; the haematoma resolved
completely.
When group II and group III were compared, group

II had significantly more arrests secondary to electro-
mechanical dissociation and asystole (p<005) and
significantly fewer from ventricular fibrillation and
tachycardia (p<OO1) (X2 tests).

Comment
Although thrombolysis may be associated with

haemorrhagic complications, we found no clinically
significant bleeding complications in patients receiving
such treatment either before or after cardiopulmonary
resuscitation. All but one of the patients who received
thrombolysis after resuscitation (group I) survived to
leave hospital. Four ofthem had had chest compression
without any adverse effects, and postmortem examina-
tion of the only patient who died in this group showed
no evidence of internal bleeding. The only bleeding
complication in the series, in a patient who received
thrombolysis before resuscitation, was a chest wall
haematoma from a precordial blow, and this com-
pletely resolved.

Cardiac rupture may be a complication of throm-
bolysis and may explain the high incidence of apparent
rupture in our series. Most ofour patients had a cardiac
arrest while their heart rhythms were being monitored;
the hearts of those with asystole and electromechanical
dissociation (and presumed rupture) would be expected
to have ruptured before the start of resuscitation.
Although our study was small, the results suggest

that cardiopulmonary resuscitation is not a clear con-
traindication to thrombolysis.
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