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Medical Memoranda

Closed Chest Cardiac Massage and the
Artificial Kidney

The management of cardiac arrest is a problem which
has been attacked from many aspects. A sharp blow
to the chest, medications, and even direct manual com-
pression of the heart after opening the chest have been
attempted in turn with varying degrees of success.
Kouwenhoven, Jude, and Knickerbocker's (1960)
detailed description of closed chest cardiac massage has
focused attention on a procedure which is widely
applicable. As familiarity with it increases, its use will
become more widespread. This method has been
employed on several occasions in this hospital, and the
results have been encouraging. Recently the technique
was employed in an unusual situation. The case history
is summarized.

CASE REPORT
An 8-year-boy was transferred to the Presbyterian Hospital

after surgery for pulmonary stenosis in another hospital.
The post-operative course was stormy, and over a 14-hour
period noradrenaline was necessary to maintain the blood-
pressure. Over the next three days digoxin, steroids, and
hypothermia (940 F.; 34.4' C.) were employed. Oliguria
noted after surgery persisted, and after three days the blood
urea nitrogen was 145 mg./100 ml. On the fourth post-
operative day the pulse had fallen to 52 per minute, and
the electrocardiogram revealed a 2: 1 heart-block. Two
generalized convulsions were noted at this time, and, in view
of the possibility of haemodialysis, the patient was trans-
ferred to this hospital.
On admission the physical examination revealed an acutely

ill 8-year-old white boy with a tracheostomy, a surgical
dressing over the chest, Foley catheter, and the whole body
encased in ice-bags. He weighed 71 lb. (32.2 kg.). The pulse
was 60 and the blood-pressure 85/54. Examination of the
chest revealed harsh breath sounds at both bases, and rales
were generalized. At this stage three problems were evident:
(1) bradycardia, with an A-V block, and hypotension;
(2) acute tubular necrosis with resulting azotaemia; and
(3) water intoxication. It was agreed that conservative
management should be continued. During the first night
further convulsions were observed. By monitoring the
electrocardiogram these convulsions were found to be
associated with cardiac asystole. Isoprenaline hydro-
chloride was added to the regimen, but mild episodes
recurred. The progress was poor. However, it was felt
that haemodialysis, by improving the fluid and electrolyte
balance, might improve the immediate condition. Conse-
quently, catheters were inserted preparatory to the
procedure. While the Kolff twin-coil kidney unit was
being primed, the patient developed cardiac arrest. Closed
chest cardiac massage and intermittent-positive-pressure
breathing were instituted immediately. The patient was
moved to the "kidney room" and haemodialysis started.
By continuing the cardiac massage and the artificial
respiration an adequate blood-flow through the kidney unit
was maintained. During the dialysis the external pacemaker
was employed intermittently in an effort to restore spon-
taneous rhythm. On these occasions it was necessary to
stop the cardiac massage. Complexes were noted on the
electrocardiogram, but neither blood-pressure nor pulse
could be obtained. On each occasion that this was attempted
there was an absolute cessation of blood flow through the
kidney unit. On restarting the massage, the maximum flow
rate attained was estimated at 200 ml. per minute. During
the cardiac massage the systolic blood-pressure was found
by palpation to be 110 mm. of mercury. An adequate

dialysis was performed for two hours. The patient's colour
remained good. Despite the use of adrenaline and the
external pacemaker, a spontaneous cardiac rhythm could not
be restarted. At this stage it was felt that the condition
was not reversible. The attempt was stopped and the patient
died.

Pertinent laboratory data were as follows:
Before Dialysis After Dialysis

B.U.N. in mg./100 ml. 189 .. .. 34-5
Blood creatinine in
mg./tOO ml. 4 9 .. .. 1-36

Serum potassium in
mEq/litre. 7-4 .. .. 6-2

COMMENT
Previous reports have demonstrated that in the

absence of spontaneous cardiac activity the circulation
may be adequately maintained by the technique of
closed chest (external) cardiac massage. Under these
conditions the blood-pressure may be readily obtained.
The present case report demonstrates that where there

is no spontaneous action of the heart external cardiac
massage will maintain a circulation in the Kolff twin-
coil kidney. The resulting flow through the coil has
been shown in this instance to provide an adequate
dialysis. Moreover, the closed chest massage can be
continued for an indefinite period. In this case it was
demonstrated vividly that discontinuance of the external
cardiac massage immediately stopped the blood flow
through the kidney.
This experience occurred in a child who presented

multiple problems. After surgery for pulmonary
stenosis, at which time extreme cardiac hypertrophy
was noted, the patient was treated for congestive failure,
infection, electrolyte derangement, and renal failure
with azotaemia. It would appear that the combination
of these factors contributed to the fatal result. Despite
the unsuccessful outcome, it is felt that this experience
of adequate haemodialysis by external cardiac massage
may be of value in conditions which are potentially
reversible-for example, acute barbiturate intoxication.
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On July 26 revised regulations controlling the presence
of preservatives in food and the labelling of preservatives
came into operation in England and Wales. The regulations,
which implement recommendations of the Food Standards
Committee, add a number of foods to the list of those at
present permitted to contain preservatives and permit the
use of some preservatives which have not hitherto been
allowed in food. The labelling provisions of the new
regulations are substantially the same as those in the existing
regulations. The Food Standards Committee is however
reviewing the Labelling of Food Order and the labelling
provisions of other regulations. The Secretary of State for
Scotland is making corresponding regulations to apply in
Scotland, and similar regulations will also be made for
Northern Ireland. The new regulations are contained in
two Statutory Instruments, the Preservatives in Food Regu-
lations, 1962, and the Milk and Dairies (Preservatives)
Regulations, 1962, which have been made jointly by the
Minister of Agriculture, Fisheries and Food and the
Minister of Health. Copies are obtainable from H.M.S.O.,
price ls. and 4d. respectively (by post ls. 3d. and 7d.
respectively).
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