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body by the present method may prove a useful aid in the
diagnosis of rubella up to three to four weeks after the infection.

Greater accuracy and better reproducibility in titrating the
fractions are naturally obtained by using the conservative tube
dilution method, with either twofold or 1.5-fold dilutions.
With regard to the rapidity and simplicity of the microtitre
system with a multimicrodiluter handle, the results seemed to
be satisfactory for a routine diagnostic procedure.

It remains to be established whether the immune globulin
response is different in the hypothetical case of rubella reinfec-
tion, the sole IgG type of response being a considerable limita-
tion for the usefulness of the described method. So far, in
each early convalescent rubella serum studied we have been
able to demonstrate at least a small amount of IgM antibody.
Rubella vaccination experiments will presumably offer a chance
of studying this problem.
During the preparation of this paper Banatvala et al. (1967)

reported a method for the diagnosis of recent rubella infection
by using 2-mercaptoethanol treatment with subsequent parallel
titration of the treated and untreated serum samples. In 17
early convalescent sera studied they demonstrated a fourfold
reduction in three cases, a twofold reduction in 10 cases, and
no H.I. titre reduction in four cases. It has been our experi-
ence that with regard to the reproducibility of the rubella H.I.
test a twofold difference can hardly be regarded as significant.
Thus in the acute phase with a positive H.I. titre the 2-
mercaptoethanol method may prove useful. However, at least
in delayed cases with early convalescent phase sera, the present
method probably gives more reliable results.

Summary

Rubella IgM antibody with haemagglutination-inhibiting
activity was regularly demonstrated in early convalescent sera
by sedimentation analysis in sucrose gradients. This provided
a method of serological diagnosis of recent rubella infection In
cases where the first blood sample was delayed and no rise in
total antibody titre could be demonstrated. The gradient
centrifugation method was employed in 13 problem cases of
pregnant women with a history of a recent rubella-like disease,
and IgM antibody was found in five of these.

This investigation was supported by grants from the Sigrid
Jus~lius Foundation and from the Finnish Medical Research
Council.
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Medical Memoranda

Suppurative Pericarditis Complicating
Myocardial Infarction

Brit. med. J., 1968, 1, 223-224

Pericarditis may complicate myocardial infarction under a
variety of circumstances, but when suppuration occurs the out-
come is usually fatal (Katz, 1964 ; Horeau et al., 1966; Korns,
1966). The case history of a patient who survived this serious
complication and was alive and well 18 months later is
described.

- CASE HISTORY

The patient, a medical practitioner aged 62, was admitted to hos-
pital on 23 January 1966 after two attacks of prolonged cardiac
pain. He had a fever of 102° F. (38.90 C.), a tachycardia of 110
per minute, and a blood pressure of 180/110 mm. Hg. The electro-
cardiogram (Fig. 1 A) suggested a recent transmural infero-lateral
myocardial infarction. The E.S.R. was 41 mm./hour, the leuco-
cyte count 11,200/cu. mm., the S.G.O.T. 118 units/100 ml., and
the serum cholesterol 170 mg./100 ml. Chest x-ray examination
showed a slightly enlarged heart with pulmonary venous congestion.
He was treated with amylobarbitone, morphine, intravenous heparin,
and phenindione.
On 27 January he developed bruising in each arm and had a

brief epistaxis. The prothrombin ratio was 2.7:1 (patient:control),
and anticoagulant therapy was temporarily withdrawn. Transient
pericardial and pleural friction rubs were heard, but the pyrexia
settled, the bruising resolved, and his general condition improved
progressively. He was mobilized and discharged home one month
after admission.
He was readmitted on 5 March with sharp central chest pain;

he was pale, cold, and clammy but had no fever. The jugular
venous pressure was raised 10 cm., the blood pressure had fallen to
80/60 mm. Hg, and a generalized pericardial friction rub could be

heard. The electrocardiogram (Fig. 1 B) showed nodal rhythm with
concave ST elevation in Vl to V4, and a chest x-ray film showed
an opacity at the right lung base. The leucocyte count had risen
to 28,000/cu. mm., the E.S.R. to 112 mm./hour, the blood urea
to 183 mg./100 ml., but the S.G.O.T. was 32 units/100 ml. He
was treated with digoxin, diuretics, and intramuscular penicillin, but
paroxysms of nodal tachycardia and prolonged hypotension devel-
oped. Prednisone 30 mg. daily was started, but when after one
week no objective improvement had resulted it was withdrawn.
The venous pressure rose progressively and he developed increas-

ing oedema of the lower limbs, ascites, and, later, a pulsus para-
doxus. Chest x-ray examination showed increasing cardiac diameter,
and fluoroscopy suggested a pericardial effusion. On 1 April 750
ml. of purulent fluid was aspirated from the pericardial cavity;
from this fluid a moderate growth of penicillin-resistant Staphylo-
coccus pyogenes was cultured. Penicillin was discontinued and he
was treated with oral cloxacillin for the next month. However, on
10 April a further 700 ml. of pericardial fluid was aspirated and
500 mg. of cloxacillin was instilled into the pericardial cavity. This
aspirate cultured a scanty growth of Staph. pyogenes.
Though there was immediate improvement he rapidly relapsed,

and five days later operation was undertaken to relieve recurrent
tamponade. The pericardium was bulging and tense, and almost
1 litre of thick sterile pus was evacuated. After the operation he
improved steadily; but the electrocardiogram (Fig. I C) showed per-
sistent nodal rhythm with diffuse ST depression and infero-lateral
myocardial infarction. He was discharged home on 14 May, and
within a few weeks had returned to full activity. Apart from an
episode of transient partial heart block further progress was un-
eventful, and 18 months after discharge he was completely
asymptomatic. Physical examination was normal and the electro-
cardiogram (Fig. 1 D) showed sinus rhythm with an old infero-
lateral myocardial infarction.

COMMENT

Suppurative pericarditis was formerly a common terminal
event complicating pneumonia and septicaemia, especially in
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children (Boyle et al., 1961 ; Benzing and Kaplan, 1963). During
the last 15 years, with the decline in the incidence of inade-
quately treated septicaemia, more attention has been focused
on the suppurative pericarditis which may complicate coronary
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FIG.I Twelve lead electrocardiograms taken on: A, 24 January 1966
B, 7 March; C, 29 April; D, 14 March 1967.

artery disease. Katz (1964) described the histories of two men
in whom necropsy showed coronary thrombosis, myocardial
abscess, and a purulent pericardial effusion. Similar necropsy
findings in a woman aged 74 have been described by Korns
(1966) and in two women aged 64 and 73 by Horeau et al.

(1966). Two of these patients had received corticosteroids
during the 48 hours before death. A review of the literature
has revealed six further post-mortem reports of this complica-
tion (Tedeschi et al., 1950 ; Miller and Edwards, 1951). Sup-
purative pericarditis had not been considered during life and
had been an unexpected post-mortem finding.

Corticosteroids are advocated under certain circumstances in
the treatment of the post-infarction (Dressler, 1959) and post-
cardiotomy syndromes (Robinson and Brigden, 1963). The
post-infarction syndrome was diagnosed in this patient during
the seventh week of his illness when he was critically ill with
hypotension, pericarditis, and pleurisy. He was treated with
prednisone, but in retrospect this may have been more harmful
than beneficial.

It is suggested that this patient's infarction became infected,
that a myocardial abscess developed, and that this drained
spontaneously into the pericardial cavity. Delay in recognition
of this complication until pericardial aspiration was performed
was partly attributable to lack of awareness of the condition.
It is to be hoped that by reporting this case history this rare
complication may be recognized more promptly and correct
treatment instituted. Treatment with appropriate systemic and
local antibiotics may be successful, but if recurrent tamponade
occurs early surgical pericardial drainage is essential.

I wish to thank Dr. D. G. Penington, Dr. W. W. Brigden, and
Mr. Vernon Thompson for their permission to publish this case
report and for their criticism and guidance in its preparation.

M. MURRAY, M.B., M.R.C.P.,
Medical Registrar, London Hospital,' London E.1.
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Physical Stimulation of the Heart
Brit. med. J., 1968, 1, 224-225

It has been known for some years (Scherf and Bornemann,
1960; Semple et al., 1963 ; Don Michael and Stanford, 1963)
that stimulation of the heart by a precordial blow can some-
times induce spontaneous rhythm from ventricular standstill.
Surgeons also have realized that operative cardiac arrest could
sometimes be countered in the past by needle stimulation of
the ventricle.
We have had experience in several patients of " starting up"

the arrested heart by " thumping " the precordium, and in one
of these patients with complete heart block ventricular function
was restored from standstill on over 20 occasions within the
space of an hour by this simple procedure, while preparations
were being made for transvenous pacing. However, to our
knowledge physical stimulation has never been shown to be
capable of reversing arrhythmias other than asystole. Some
patients previously restored from cardiac arrest by this simple
method may well have been in ventricular fibrillation, but
usually there has been no E.C.G. confirmation to distinguish
this from ventricular standstill.
That this physical method may sometimes be effective in

less severe arrhythmias is shown in the following case.

CASE REPORT

A man aged 75 had been in the ward in March 1967 with myo-
cardial infarction and left bundle-branch block. He was readmitted
on the evening of 18 July with further cardiac pain and was found
to be in supraventricular tachycardia, 180 per minute with right
bundle-branch block. He was given digoxin 1 mg. intravenously
without effect, and by the next morning was hypotensive and in
failure. He was anaesthetized with nitrous oxide, oxygen, and
halothane and given a synchronized direct current shock (100 Wsec.).
The following is a summary of the events which ensued during

the next 25 minutes: supraventricular tachycardia with right bundle-
branch block-(100 Wsec. synchronized shock)-ventricular tachy-
cardia-ventricular fibrillation-(400 Wsec. shock)-nodal rhythm,
60/min.-A-V dissociation-(external cardiac massage)-multiple
extrasystoles-ventricular fibrillation-(sodium bicarbonate 100
mEq, 400 Wsec. shock)-ventricular standstill-(external cardiac
massage)-A-V dissociation-ventricular fibrillation-(intravenous
infusion, sodium bicarbonate, 400 Wsec. shock)-asystole-(external
cardiac massage)-idioventricular rhythm-supraventricular tachy-
cardia with right bundle-branch block-(150 Wsec. synchronized
shock)-ventricular fibrillation-(400 Wsec. shock)-idioventricular
rhythm-(external cardiac massage)-supraventricular tachycardia
without right bundle-branch block-sinus rhythm with ventricular
extrasystoles.
At the end of this exciting and worrying session the patient imme-

diately regained consciousness and asked if the procedure had been
successful. .An hour later he was in left bundle-branch block, as
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