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FOREWORD

The last thirty years have seen tremendous advances in the diagnosis and
treatment of patients with liver diseases. This has resulted from the
many technical achievements during the period but, in particular, has
followed the advent of needle biopsy of the liver. This procedure has
now become part of the diagnostic equipment of any large general
hospital. Its value, however, depends on the histological interpretation
of the biopsy specimen obtained. It is of little comfort to the clinician or
to the patient that, after the biopsy has been successfully performed, the
pathologist provides an incorrect report. This sequence is, unfortunately,
all too common. The interpretation of the histological appearances in
small, often fragmented, pieces of liver is a special skill, not easily
acquired by the general pathologist accustomed to much larger
specimens. The production of this book was therefore particularly
timely. Professor Scheuer has an international reputation in the
interpretation of liver biopsy specimens. Moreover, this has been
obtained in the closest possible collaboration with the clinicians providing
the sample. In every instance the interpretation has been made in the
light of the clinical situation prevailing in the individual patient. The
unique conferences at which Professor Scheuer presides, and in which
the clinicians and pathologists participate equally, have proved of
inestimable value to those present. At the Royal Free Hospital they
provide the basis on which the management of the patient with liver
disease is founded. This book is therefore based on a large practical
experience.

The book contains everything that anyone should know about liver
biopsy. Advice is given on the technical preparation and staining of the
specimens. Then follows a most comprehensive account of the various
changes found and these are related to the underlying diagnosis. The
illustrations are clear and lavish. The book concludes with a concise
account of electron microscopy of the liver.



Foreword

Pathologists faced with a decision on the histological appearances of
a liver biopsy will be glad to have this book at their elbow. Clinicians
should read it for a better understanding of modern hepatology. The
first edition had a well-deserved success, the second edition likewise.
The advent of a third edition emphasizes the rapid advances being made
in the histopathology of the liver. This is particularly so in the application
of histochemical procedures for diagnosis and for following the effects of
treatment. Professor Scheuer has again brought us all up to date. I
predict that this third edition will be an even greater success than the
second. The book clearly fulfills a real need among pathologists, clinicians
and medical students.
1979 SHEILA SHERLOCK



PREFACE

This book is written principally for the practising pathologist, for the
pathologist in training and for the clinician whose patients undergo liver
biopsy. Medical students should find it helpful as a pathological approach
to the study of liver disease. The book is intended as a practical guide and
those who need more detailed information may need to consult one of
the larger texts on liver disease currently available. The references at the
end of each chapter are mainly to recent papers and books and should
serve as an introduction to the literature.

The problems produced by the provision of a minute and sometimes
unrepresentative part of a large organ are stressed, and wherever possible
the illustrations and descriptions are of biopsies rather than of autopsy
material. I have paid particular attention to recurring problems arising
from material sent to me for opinion.

A new edition of a book should have more justification than the
satisfaction which it gives to the author. Liver disease itself has perhaps
not changed greatly in the intervening years, but there is an ever-
growing body of knowledge, reflected in a voluminous literature on the
liver ; attitudes, emphasis and classifications have changed accordingly.
The main purpose of this book, to help those who need to interpret liver
biopsies, remains unaltered.

January 1980 PETER J. SCHEUER

The author and publisher record with deep regret the death of Dr B. A. M.
Arborgh, co-author of Chapter 16, shortly after publication of the third edition.
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General Considerations

The classification of liver disease is firmly rooted in morphology.
Correspondingly, liver biopsy has held its place in diagnosis and patient
management. Specimens for histological examination can be obtained in
a number of different ways. Most are taken by the lateral percutaneous
approach; the risks of this procedure are relatively low, provided that
adequate precautions and safeguards are strictly observed (Conn 1975
Sherlock 1981; Perrault et al. 1978). Both aspiration (e.g. Menghini)
and cutting (e.g. Tru-Cut) biopsy needles are available. For discussion
of the technique of percutaneous biopsy, the reader is referred to clinical
texts (Schiff 1975; Wright et al. 1979; Sherlock 1981). An anterior
percutaneous biopsy (Kondi & Gallitano 1975) is more likely to sample
a localized lesion lying anteriorly and to the left. There are advocates of
biopsy under direct peritoneoscopic control in focal diseases (Jori &
Peschle 1972; British Medical Journal 1978). Cholangiography, angio-
graphy, ultrasonography and computed tomography may also help to
ensure that the relevant part of the liver is biopsied. The transjugular
approach, via a hepatic vein, allows a combination of biopsy with
cholangiography in patients with disordered coagulation and other
contraindications to percutaneous biopsy (Rosch et al. 1973; Choy et al.
1978; Lebrec et al. 1978). Lastly, the specimen of liver may be taken at
laparotomy, usually from the inferior margin of the right lobe.
Unsuspected histological abnormalities are commonly found (Michel et
al. 1977). The procedure is followed by necrosis of adjacent liver cells
and healing by granulation tissue and fibrosis within the course of a few
weeks (Helpap 1973).

The problems of interpreting biopsies differ from those of autopsy
diagnosis. The pathologist should therefore be aware not only of the
appearances of the liver in disease but also of the pitfalls peculiar to
biopsies. There are several reasons for this difference. The most obvious
is that a needle biopsy specimen represents perhaps one fifty-thousandth
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F1G. 1.1. Cirrhosis. Appearances are nearly normal because the sample is from the centre of a nodule
and does not include fibrous septa. The portal tracts (arrows) are small and poorly formed. Needle
biopsy, haematoxylin and eosin (H & E), x 140.

of the whole organ and the possibility of sampling error is therefore
great. Some diseases of the liver, such as acute viral hepatitis, are diffuse
and involve every lobule. In such conditions a diagnosis can be made
with confidence on the appearances in a few lobules. Other lesions, such
as cysts, tumours and abscesses, are focal. Cirrhosis involves the whole
organ but large areas may appear almost normal, so that there is a similar
sampling problem. It is an important consideration that such focal or
unevenly distributed lesions can never be entirely excluded by needle
biopsy (Fig. 1.1). When their presence is suspected multiple biopsies
may help to reduce possible sampling error (Abdi et al. 1979).

A particular form of uneven sampling results from the resistance of
dense fibrous tissue to the biopsy needle. In cirrhotic patients an
aspiration biopsy needle often glances off fibrous septa and the specimen
then consists largely of cored-out parenchyma. For this reason some
clinicians prefer cutting needles for use in patients suspected of having
cirrhosis.

Lesions obvious at autopsy may have to be inferred from biopsy
appearances. This is illustrated by large bile-duct obstruction; the
results of the obstruction are clearly visible in the sections but the distant
cause of the obstruction remains unseen.

Reactive changes must be recognized. Disease elsewhere in the body



General Considerations

often produces liver changes. Biopsy appearances are not normal, but at
the same time do not indicate primary liver disease. The piece of tissue
may also be taken from the vicinity of a focal liver lesion such as an
abscess rather than from the lesion itself, and present one or more of a
range of reactive pathological features often puzzling to the interpreter.

Biopsies reveal diseases rarely seen at autopsy because of their benign
course, such as sarcoidosis, or because by the time the patient dies the
disease process has undergone a complex evolution so that the original
lesions are obscured. Examples of this include chronic active hepatitis
and alcoholic hepatitis; the pathological picture of both at autopsy is
often that of an end-stage cirrhotic liver.

Liver biopsy does not always provide a final or complete diagnosis,
and sometimes it fails to give useful information. In the majority of
cases, however, an adequate and properly processed biopsy is an
extremely useful item among the diagnostic tests to which the patient is
subjected. Its limitations, together with the fact that the reactions of the
liver are relatively few, determine the need for full clinical and
biochemical data to complement the histopathologist’s findings. He
needs the information in order to give a useful opinion, even though he
may prefer initially to read the slides without knowing the patient’s
history, in order to avoid bias (Baggenstoss 1966 ; Ludwig 1977).

The pathologist is usually aware of possible artefacts in biopsy
material, as in any histological specimen. The avoidance and recognition
of undesirable artefacts is most important, as is the provision of sections
of high quality. In many instances the criteria on which a biopsy
diagnosis is based are subtle, and an overheated, thick or poorly-stained
section can be very misleading. Specific artefacts are due to rough
handling and squeezing of the specimen, poor fixation and contamination
of the fixative. Poor fixation leads to confusing swelling of liver cells,
recognized as artefact by the fact that it is confined to the central part of
the specimen (Fig. 1.2). On the other hand, the outer layers of liver cells
in a needle biopsy specimen are altered by the biopsy procedure, and
give unusual reactions with a number of stains (Lyon & Prente 1973).
False-positive staining for iron is unrelated to particular cells or
structures, or is in a different focal plane from the tissue.

The greater part of this book deals with the appearance of tissue in
conventionally stained paraffin sections. Many other techniques can be
applied. Currently the most important in diagnosis are chemical analysis
(e.g. of copper, iron, abnormally stored lipids) and immunological
methods, either immunofluorescence or immunoperoxidase. Examples
of potentially helpful immunological procedures include the identifica-
tion of hepatitis B virus components (Huang 1975; Gudat et al. 1975;
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FIG. 1.2. Fixation artefact. Liver cells in the central part of the specimen are swollen and pale-staining
because of poor fixation. Needle biopsy, H & E, x 150.

FIG. 1.3. Hepatitis B surface antigen. Deeply stained areas are seen in the cytoplasm of some liver cells.
Needle biopsy, specific immunoperoxidase, X 375.
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FIG. 1.4. Plastic-embedded section. Part of a liver biopsy specimen embedded in resin. This 1 pm-thick
section shows two small nodules of liver cells as well as isolated cells lying in the fibrous septum
(below). Interrelationships of cells are better preserved and seen than in paraffin sections. Needle
biopsy, LKB stain, x 601.

Ray et al. 1976; Huang & Neurath 1979) (Fig. 1.3) and a,-antitrypsin
(Palmer et al. 1974). Enzyme activities can be assayed in very small
samples (Black et al. 1970; Seymour & Peters 1977; Jenkins & Peters
1978), a diagnostically helpful example being the estimation of glucu-
ronyl transferase activity, much reduced in Gilbert’s syndrome (Black
& Billing 1969). Quantitative histological methods have been applied to
liver biopsy sections in order to determine baseline data, such as relative
volumes of different components, in normal subjects (Ranek et al. 1975b;
Rohr et al. 1976) and in disease (Ranek et al. 1975a). This list of
techniques applicable to liver tissue is by no means exhaustive. Many of
the methods applied to conventional needle biopsy specimens can also be
used with aspirates obtained by fine-needle puncture (Lundquist 1971;
Henriques & Hasselstrom 1977). Plastic embedding (Fig. 1.4) has
hitherto been used mainly for electron microscopy (see Chapter 16) but
is likely to improve identification of cytoplasmic changes and their
correlation with functional disturbances when used in conjunction with
light microscopy (Chi & Smuckler 1976).
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Techniques

Processing of the Specimen

As soon as a needle biopsy specimen is obtained from the patient it
should be expelled gently onto a piece of card, glass or wood. Filter paper
is less suitable because fibres tend to adhere to the tissue and interfere
with sectioning. The specimen must be treated with the utmost care and
excess manipulation avoided. At this stage minute pieces can be put into
the appropriate fixative for electron microscopy, preferably by someone
experienced in the technique, and samples taken for chemical analysis.
If porphyria is suspected, a small amount of the unfixed tissue should be
examined under ultra-violet light or with a suitable quartz halogen
source, either whole or smeared onto a glass slide.

Material for paraffin embedding should be transferred to fixative
solution as soon as possible, still on card or other firm material. This
prevents distortion and undue fragmentation of the specimen in transit.
Formol saline is suitable for routine fixation, which is accomplished
after 3 hours at room temperature or less at 37°C. Operative wedge
biopsies need longer fixation. In the laboratory the needle biopsy
specimen is wrapped in a suitable material such as thin paper, and
dehydrated, cleared and embedded (Table 2.1). Minute pieces can be
hand-processed rapidly as shown, which avoids undue shrinking and
hardening. In the author’s laboratory ten consecutive sections 3—-5 um
thick are routinely cut from each block. Alternate sections are used for
the staining procedures discussed below, and the remainder stored. In
difficult cases and when discrete lesions such as granulomas or tumour
metastases are suspected, step sections are cut. Large numbers of serial
or near-serial sections rarely contribute to the diagnosis.

On rare occasions a section of a needle biopsy is needed rapidly for
emergency diagnosis. A frozen section can then be prepared by standard
methods, using a cryostat (Bancroft 1977). Obvious lesions such as
tumours, abscesses or granulomas can be identified, and it may be
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