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Diagnosing pulmonary
thromboembolism
About a third of patients with untreated symptomatic
pulmonary embolism die,i" but with treatment the mortality
is only 8%.45 Nevertheless, pulmonary embolism is diag-
nosed in only 29% of episodes,6 mostly because of the varied
manifestations. What are the manifestations and how can we
improve our diagnostic rates?
The classic triad is dyspnoea, pleural pain, and haemop-

tysis, but these occur in only a fifth of the patients with
major pulmonary embolism.7 Pulmonary embolism affects
the circulation and these effects may be misdiagnosed as
being due to heart disease.8 Thromboembolism often causes
a mild fever but occasionally is associated with a very high
temperature leading to diagnostic confusion.4 Mild fever,
diaphragmatic pleurisy, and an increased serum bilirubin
concentration may also give rise to confusion since these
may be due to cholecystitis. Again, pulmonary embolism
may cause pulmonary oedema,8 bronchospasm,9 alveolar
collapse, pulmonary infarction, and pleural effusions and
therefore lead the doctor to misdiagnose asthma, bronchitis,
or pneumonia.

Similar confusion may arise from the results of investiga-
tions, which again give non-specific results. In several large
series of patients with a clinical diagnosis of pulmonary
embolism and an abnormal isotope perfusion scan
pulmonary arteriography showed that only 17-50% had
pulmonary embolism. Pulmonary arteriography is the
gold standard for diagnosing pulmonary embolism; it is
safe,"2 accurate,t3 14 and reproducible, with close agreement
in the interpretation of the results between independent
observers.'2 Nevertheless, this investigation is much under-
used, and the first special procedure a doctor is likely to ask
for is an isotope perfusion scan. The results of chest
radiography, electrocardiogram, and measurement of the
partial pressure of the arterial blood gases are ofno diagnostic
value. '°

Abnormalities of isotope perfusion scans may be due
to many lesions, of which pulmonary embolism is one,
but abnormalities indistinguishable from those due to
pulmonary embolism occur in 5% of normal healthy
volunteers.'5 An abnormal result of an isotope perfusion
scan demands further investigation, although a normal
result virtually excludes the possibility of pulmonary
embolism.'0 16 7 Many workers believe that an isotope
scan showing normal ventilation in the area of diminished
perfusion is diagnostic of pulmonary embolism. This is true
only if the perfusion defect is segmental or larger."I6 With
smaller defects the probability of pulmonary emboli being
present is only 18-63%." 16 Other conditions clearly cause
mismatching of ventilation and perfusion (V/Q).'9
The presence of similar abnormalities of both ventilation

and perfusion is often taken as indicating a disorder other
than pulmonary embolism. Nevertheless, pulmonary emboli
affect ventilation9"' and hence may give rise to matched
ventilation and perfusion defects. No fewer than a third
of patients with matched ventilation and perfusion defects
shown on isotope scans have pulmonary emboli. Unfortun-
ately many clinicians rely almost entirely on this technique in
diagnosing pulmonary embolism,'9 and the resultant total
error (false positives and false negatives) is unacceptable at
2 1%. 16

In the few patients who are too ill for pulmonary arterio-
graphy ascending phlebography should be considered.
The presence of venous thrombosis suggests that cardio-
respiratory symptoms are due to pulmonary embolism, but a
third of patients with pulmonary embolism have no evidence
of this."
My scheme for diagnosing pulmonary embolism is in

four parts. Firstly, consider the possibility of pulmonary
embolism in all cases. Secondly, perform an isotope per-
fusion scan. If the result is normal dismiss the diagnosis
of pulmonary embolism unless the clinical suspicion is
overwhelming. If this shows segmental or larger defects then
an isotope ventilation scan is indicated. If the abnormally
perfused area shows normal ventilation then the diagnosis
of pulmonary embolism is accepted unless surgery or
thrombolytic treatment is contemplated. Lastly, in all other
circumstances pulmonary arteriography is indicated, with
particular attention being paid to the abnormal areas shown
on the perfusion scan.
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Child abuse or copper
deficiency? A radiological view
Copper deficiency has been a recognised cause of hypo-
chromic, microcytic anaemia and neutropenia in infants for
over 30 years.`'~ It also causes skeletal abnormalities and
fractures, and recently copper deficiency has been offered to
the courts (and given wide publicity) as an explanation of the
radiological findings in children whose parents have been
charged with abuse. The case ofone such child with multiple
rib, long bone, and metaphysical fractures was recently
heard by the Court of Appeal. In dismissing the appeal the
Lord Chief Justice rejected the defence's evidence on copper
deficiency and suggested that it actually strengthened the
prosecution case.

Should copper deficiency be considered in the differential
diagnosis of non-accidental injury? The skeletal manifesta-
tions ofcopper deficiency occur late and comprise retardation
ofbone age, osteoporosis (which is often severe), metaphyseal
cupping, increased density of the zone of provisional
calcification, and metaphyseal sickle shaped spurs. These
changes are distributed symmetrically throughout the
skeleton.5 Copper deficiency is rare-only about 100 cases
have been reported-and fractures caused by copper
deficiency are even rarer: there'have been 16 documented
cases, and only five in term infants.3' Full term infants are
born with high body stores of copper that are sufficient for at
least the first six months of life. Modern British infant
feeding formulas containing 40 ig copper per 100 ml are not
associated with copper deficiency in term infants, and no
breast fed infant has ever developed copper deficiency. The
five full term infants with fractures were all having an
abnormal diet or total parenteral nutrition. Rib fractures
have been recorded only in premature infants, and skull
fractures have never been described. All the children with
fractures had obviously abnormal bones.

Metaphyseal fractures are highly suggestive of non-
accidental injury and are the most valuable single diagnostic
radiographic feature.' They are undoubtedly traumatic:
some parents admit to injuring their child, and similar lesions
are seen in newborn infants who have suffered a traumatic
breech delivery. The new bone formation that accompanies
fracture healing is often not present with intra-articular
fractures,9 and the fractures themselves often do not produce
local pain, swelling, and heat.'lo Those who are unfamiliar
with this picture may discount a traumatic origin and ascribe
the radiological signs to another cause of metaphyseal
abnormalities-such as copper deficiency.
The differentiation of metaphyseal abnormalities caused

by copper deficiency from metaphyseal fractures caused by
child abuse and from normal developmental variants, such as

cupping of the anterior ends of ribs and metaphyseal
breaking, is not difficult for the experienced. Bennani-
Smires et al7 described a term infant with multiple meta-
physeal fractures caused by copper deficiency that mimicked
non-accidental injury, pointing out that it might be possible
to confuse the two conditions. The fractures were, however,
symmetrical, and other signs of copper deficiency-that is,
osteoporosis, metaphyseal cupping, and sickle shaped spurs
-were also present. The presence ofotherwise normal bones
with a normal bone age excludes copper deficiency of a
severity sufficient to cause fractures. When other features of
copper deficiency (low serum copper and caeruloplasmin
concentrations, neutropenia, and anaemia) and predisposing
factors (prematurity, total parenteral nutrition, or copper
deficient milk) are also absent we can be even more confident.
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Assessment before
prostatectomy
Prostatectomy is best performed by the transurethral method.
Since most patients will be over 60 preoperative cardio-
pulmonary assessment is required, and in some cases spinal
rather than general anaesthesia may be essential. Preoperative
intravenous urography used to be performed routinely, but
this policy has been questioned.1 Plain abdominal radio-
graphy and ultrasonography may give the same information
more easily and cheaply.2 Others have concluded, however,
that preprostatectomy urography "remains a sound principle
of good urological care."3

Urography may show an intravesical prostatic impression,
but prostatic size bears no relation to the symptoms or degree
of bladder outlet obstruction. Prostatic size or malignant
infiltration are in any case better shown by transrectal
ultrasonography or computed tomography.4 5 Nor does the
unmodified urogram give quantifiable data on total or split
renal function; these require additional clearance studies and
radionuclide techniques.67 Dilatation of the upper urinary
tract in high pressure chronic retention or ureteric invasion
by prostatic cancer will be apparent, but the former condition
can be diagnosed on clinical criteria8 and the latter condition
will be shown by histological examination. Showing dilatation
preoperatively is unlikely to affect primary management. An
empty bladder on urography does not exclude obstruction-
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