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imbalance due to peritoneal irritation which leads to
sequestration of fluid, electrolyte and colloid in the
adynamic, distended intestine, leading eventually to
severe acidosis. The present case is a good example of
this electrolyte imbalance, i.e. hyperkalaemia,
hypernatraemia, uraemia and acidosis.

This bizarre biochemical picture is a helpful
pointer to the diagnosis when an emergency retro-
grade cystogram cannot be performed or when the
clinical picture is not entirely clear, as was the case in
the above patient.
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A case of fat embolism following Shiers' arthroplasty

C. H. BROWNE
M.B., M.R.C.P.

Whipps Cross Hospital, London E1i

Summary
A case of fatal fat embolism following Shiers' re-
placement arthroplasty of the knee is reported and
some of the mechanisms involved discussed.

Introduction
FAT embolism is a recognized complication of

Thompson's replacement arthroplasty of the hip
using methylmethacrylate cement (Burgess, 1970;
Gresham, Kuczynski and Rosborough, 1971;
Sevitt, 1972) but has only rarely been reported in
association with total knee replacement (Hume
Adams et al., 1972; Blum et al., 1974). In a series of
178 Shiers' arthroplasties, Arden (1973) reported
three cases of fat embolism. In this case, as in that
reported by Harris (1970), hypotension coincided
with release of the tourniquet. Fat embolism as a
complication of replacement arthroplasty is distinct
from the circulatory effects of methylmethacrylate
cement.

Case report
A 65-year-old woman who had suffered from

rheumatoid arthritis for 16 years and been chair-
Address for reprints: Cardiothoracic Institute, Brompton

Hospital, London, S.W.3.

bound for 3 years, was admitted to hospital for an
arthroplasty of the right knee. Her pre-operative
condition was good, pulse 76/min, regular; blood
pressure 140/80 mmHg; there was no evidence of
cardiac failure.

After routine premedication, a Shiers' arthro-
plasty using methylmethacrylate bone cement to
secure the prosthesis, was carried out. Vent holes
were not made. A tourniquet was applied for the
duration of the operation, which lasted 65 min. On
releasing the tourniquet, her blood pressure, which
had been well maintained, fell suddenly to 90 mmHg
systolic. Her blood pressure was restored to 135/90
mmHg by infusing 500 ml of dextrose 45/O saline
0-18% solution.

Following reversal of the anaesthetic, she was
breathing normally but was unconscious and un-
responsive to all painful stimuli. Crepitations and
rhonchi were heard throughout both lung fields.
A provisional diagnosis of fat embolism syndrome

was made, which was supported by the chest radio-
graph, which showed widespread patchy shadowing,
and the initial blood gas analysis, which showed a
PCO2 of 30 mmHg and a PO2 of 47 mmHg. The
diagnosis was confirmed over the subsequent 48 hr
by the appearance of a petechial rash over the trunk
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FIG. 1. Typical petechial rash.

(Fig. I) and boat-shaped haemorrhages in both optic
fundi.
Her blood gas values were maintained within

normal limits with intermittent positive pressure
ventilation; her neurological signs, however, re-
mained unchanged, her general condition deterio-
rated, and she died 12 days after the operation.
A post-mortem examination confirmed the diag-

nosis of widespread fat embolism (Figs 2 and 3).

Discussion
The essential dynamics of fat globule entry into

torn vessels is a shift of differential pressure whereby
the extravascular pressure rises above that within the
vessels. One factor may be the increased quantity of
almost liquid fat in the marrow of patients with
rheumatoid arthritis (Harris, 1971). The combination
of marrow reaming and pressure rise with cement
could also be determining factors, since venting the
reamed marrow by drill holes or tube has been
shown to reduce the raised medullary pressure
(Sevitt, 1972; Gresham et al., 1971).

It is recommended that whenever cement and a

.

FIG. 2. Brain x 35, Sudan III stain, showing fat in
vessels.

..

FIG. 3. Lung x 35, Sudan III stain, showing fat in
vessels.
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prosthesis are forced into a reamed marrow cavity,
drill hole vents should be used to allow excess blood
and marrow to escape, thereby avoiding dangerous
rises in intramedullary pressure.

Should fat embolism occur, urgent measures
should be instituted to maintain blood gas values
within normal limits. The place of aprotinin and
heparin in treatment is not yet proved, despite earlier
promising reports (Gurd, 1969).
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