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Electron microscopy: an
essential tool for
morphological diagnosis?
The importance of the electron microscope in medical research
has been well recognised and universally accepted for at least
three decades. What, perhaps, has not been widely recognised
so far is the part the instrument can play in routine pathology
laboratories. One well-known text on general pathology, for
example, stated in 1977 in its section on the interpretation of
needle biopsy specimens of the liver that electron microscopy
was not yet used in routine laboratories.' Since then the need
to examine tissue electronmicroscopically has become more
generally acknowledged, since such studies can be of direct
value in the management of patients.2
The value of electron microscopy is shown by a recent report

of its use in 49 neoplasms including poorly differentiated
carcinomas and sarcomas, lymphomas, and amelanotic
melanomas. The diagnosis achieved by light microscopy was
compared with the ultrastructural changes. The results showed
that in 40 ofthe 49 cases (82%) electronmicroscopical examina-

tiop confirmed the tentative diagnosis made at light micro-
scopical level. In 11 of the 40 cases more specific diagnosis
was possible. In 6% (three cases) the original light micro-
scopical diagnosis had to be corrected. In two patients even
electronmicroscopical examination failed to resolve the
problem.

Kuzela et a12 considered the more precise histogenetic
diagnosis clinically helpful in 56% of cases studied. They
inquired about the value of the instrument in the eyes of a
surgeon, a radiotherapist, and a medical oncologist. In 38% of
cases all three clinicians agreed that electron microscopy would
influence patient management. In an additional 18% one of
the three clinicians considered electronmicroscopical examina-
tion to be of practical significance. In the remaining 44% this
form of investigation was considered irrelevant. The authors
concluded that electronmicroscopical evaluation forms a
beneficial adjunct to the correct diagnosis in selected tumours,
permitting more specific features to be examined in identifying
the cell of origin in poorly differentiated neoplasms.
The electron microscope is not only useful in the context

of patient management in evaluation of the pathological
features of tumours. The instrument has also proved of great
value in certain other fields: examination of renal biopsy
specimens, for example, has not only led to a more precise
diagnosis but has also permitted evaluation of tissue not
possible on conventional light microscopical examination. This
also applies to tissue from other organs including the heart.
Though needle biopsies of the heart have been undertaken,3

the bioptome,4 5 an instrument which is essentially a catheter
with a cutting device at one end and an operating handle at the
other, has been used with increasing frequency in evaluating
endomyocardial tissue.6 This is another area where electron-
microscopical examination in combination with light micro-
scopy is important and contributes substantially to more
precise morphological diagnosis and thus to patient manage-
ment.

Several examples spring readily to mind. Despite many
staining techniques available for the detection of amyloid in
the heart (and other organs) at light microscopical level, electron
microscopy affords the most accurate assessment. Another
example where electron microscopy has proved to be of
inestimable value is in the accurate diagnosis ofconditions such
as Fabry-Anderson disease.7
One of the best-recognised applications of electron micro-

scopy in patient management is in the administration of agents
such as Adriamycin, or doxorubicin, which have been used
for their antineoplastic effect on a broad spectrum ofmalignant
diseases. Unfortunately patients may develop cardiotoxicity
with long-term repeated treatment, particularly if the
cumulative dose of 500 mg/M2 is exceeded or if the drug is
administered in combination with radiation therapy. By means
of endomyocardial biopsy the cardiotoxic changes can be
accurately assessed and doses of the cytotoxic agents can be
monitored, permitting the maximum amount of drug to be
administered with the minimum risk of heart failure.8
More accurate evaluation can also be made of possible

degenerative changes in patients diagnosed clinically and at
light microscopical level as suffering from myocarditis.9
Preliminary results of sequential biopsies on these patients
have shown the beneficial effect of administration of cortico-
steroids or immunosuppressive agents or both.
One field of cardiological pathology where electron micro-

scopy has proved to be a major diagnostic tool is in the evalua-
tion of eosinophils in patients with suspected endomyocardial
disease associated with eosinophilia. It has become recognised
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that associated endomyocardial disease occurs if a substantial
number of eosinophils are degranulated. Though special
staining may show these abnormal cells at histological examina-
tion, degranulation may be so severe that assessment of the
abnormal cells can only be made at electronmicroscopical
level. This has been my experience in isolated cases.

Electronmicroscopical evaluation has also been undertaken
on cardiac tissue in assessing prognosis in patients with dilated
(congestive) cardiomyopathy.10 11 Degrees of hypertrophy can
also be more accurately assessed.12 It has also been used in an
effort to find a morphological explanation for the clinical
manifestations of hypertrophic cardiomyopathy,13 though its
diagnostic value at that level of investigation is controversial.'4

So far as primary diagnosis is concerned examination by
electron microscopy alone is of limited value. Even so, in
combination with light microscopical examination, this level of
morphological analysis can be of great value; the electron
microscope should now be accepted as an important component
in routine pathology laboratories.

E G J OLSEN
Consultant Pathologist,
National Heart Hospital,
London WlM 8BA
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Regular Revziew

Primary biliary cirrhosis

D R TRIGER

Until recently primary biliary cirrhosis was considered to be a
rare disorder characterised by chronic cholestasis, pigmenta-
tion, xanthomatous eruptions, and histological features of
chronic non-suppurative destructive cholangiohepatitis. The
classic presenting feature is generalised pruritus in a middle-
aged woman, usually preceding jaundice; and the disorder is
then chronic and progressive, leading to death from liver
failure or the complications of portal hypertension within five
to seven years. With the discovery of the antimitochondrial
antibody and its diagnostic specificity in liver disease, however,
the disease has acquired a broader aspect. Many cases lack both
the typical clinical and histological features. Indeed, primary
biliary cirrhosis is now being diagnosed with increasing
frequency, and in many English liver clinics it is arguably the
most common cause of cirrhosis in middle-aged and elderly
women. This observation prompted several epidemiological
studies which formed the basis of a workshop reported in a
leading article in the BMJ last year.1 Interest has been further
aroused by a report that environmental factors might play a
part in the pathogenesis of primary biliary cirrhosis,2 and a
multinational inquiry into the incidence and prevalence of the

disease is being mounted2a in the hope that it may help to
shed light on its aetiology.
The two laboratory abnormalities most commonly asso-

ciated with primary biliary cirrhosis are a raised serum alkaline
phosphatase activity and a positive antimitochondrial antibody
test result. As requests for routine biochemical and auto-
immune profiles have become more common many patients are
being found to have early presymptomatic liver disease.3 Some
patients have even been described with unequivocal histo-
logical evidence of primary biliary cirrhosis in whom serum
bilirubin, alkaline phosphatase, and transaminase values were
entirely normal, though in most such cases abnormalities could
be found in serum IgM and gammaglutamyltransferase. On
the other hand, several groups have reported asymptomatic
patients with the presence of serum antimitochondrial antibody
and no biochemical or histological evidence of primary biliary
cirrhosis.46 Presumably many of these patients may ultimately
develop the clinical disease which we recognise as primary
biliary cirrhosis, but the rate at which this occurs is highly
variable, and the stimuli initiating this process are unknown.
Our present knowledge suggests that genetic, infective,
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