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Update on special techniques in routine
cytopathology

I D Buley

Introduction
Potentially, a vast array of additional tech-
niques may be applied to routine cytopathol-
ogy (table 1). We have a responsibility to
elicit the maximum possible information of
diagnostic, therapeutic, and prognostic use
from submitted material. Cytological speci-
mens have the intrinsic advantages that they
can be obtained safely, rapidly, and inexpen-
sively with minimal trauma to the patient.
Advances in imaging by ultrasound scans,
computed tomography (CT), and magnetic
resonance imaging coupled with accurate
stereotactic localisation of lesions have
favoured diagnosis by imaging and aspiration
cytology or needle biopsy. The development
of needles suitable for use with magnetic res-
onance imaging will increase this trend. Small
specimens make the effective use of ancillary
techniques all the more crucial. Minimally
invasive surgery, which may necessitate the
homogenisation of larger resection specimens
before removal, and in situ destructive tech-
niques, such as laser, ultrasound scanning,
chemical destruction, conventional chemo-
therapy, and radiotherapy may result in a fall
in formal resections of tumours. In future all
information may need to be obtained from
small specimens. New sources of material and
new conditions also mean that we must be
alert both to the application of new technol-
ogy and new uses for well established tech-
niques. This is exemplified by the application
of Congo Red staining to fine needle aspira-
tion of abdominal adipose tissue as a novel
means of detecting amyloidosis' and recent
interest in the use of the Perls stain to detect
occult alveolar haemorrhage in HIV positive
patients and hence pulmonary Kaposi's sar-
coma.2 The validation of new techniques
must include a pragmatic approach to cost
and time effectiveness, and a recognition of
the utility of other diagnostic manoeuvres.

Table 1 Special techniques applicable to cytopathology
Histochemistry
Nucleolar organiser region silver staining
Morphometric techniques
Automated cytology
Electron microscopy
Immunocytochemistry
Cytogenetics
Flow cytometry
In situ nucleic acid hybridisation and the polymerase chain
reaction

The technique of widest applicability,
which is well established and widely available,
is immunocytochemistry. In spite of the fact
that cytologists are often provided with
unfixed material with ideal antigenic preser-
vation, the technique is relatively underused.
There was initial resistance to the (particu-
larly) indiscriminate use of immunocyto-
chemistry,3 but recognition of its scope and
limitations in diagnostic cytopathology has
established its role.4 Standard immunocyto-
chemical techniques can be performed on
cytospin preparations, air-dried or wet-fixed
"spare" slides, or, in the case of some anti-
gens, can be performed on material already
routinely stained and mounted. Cell block
material has the advantage that multiple sec-
tions can be prepared but suffers the disad-
vantages of paraffin wax embedded material
and limitation of the range of antibodies
available. The alkaline phosphatase anti-
alkaline phosphatase technique is particularly
recommended for cytological preparations.5

Special techniques in effusions
Distinguishing reactive mesothelial cells,
mesothelioma, and metastatic adenocarci-
noma in pleural and peritoneal fluids fre-
quently causes a diagnostic problem because
morphological and histochemical characteri-
sation may not permit a definitive diagnosis.
One third of adenocarcinomas in effusions
are periodic acid Schiff diastase negative, and
in some series as many as 15% of effusions
have been classified as suspicious, but not
diagnostic, of malignancy.6 Many antibodies
have been suggested as useful, including car-
cinoembryonic antigen (CEA),7-9 Ber-EP4,10
CD 15,11 12 AUA,13 B723," epithelial mem-
brane antigen (EMA),7-9 antibodies to secre-
tory component,'4 Ca2,15 and antibodies to
cytokeratins of different molecular weight. 16
These antibodies are of varying specificity
and sensitivity. The most useful in distin-
guishing adenocarcinoma from mesothelial
cells, either reactive or malignant, are Ber-
EP4, AUA1, and CEA. Ber-EP4'7 seems to
label all carcinomas, except some hepatocel-
lular carcinomas, but does not seem to react
with benign or malignant mesothelial cells. In
one series of effusions examined immunocy-
tochemically all 32 cases of adenocarcinoma
stained with this antibody and there was no
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staining of mesothelial cells in reactive or
mesothelioma effusions."0 The antibody
AUA1 shows a similar staining pattern to
Ber-EP4 with a high degree of sensitivity and
specificity.'3 Antibodies to CEA have been
reported to stain up to 80% of carcinomas in
effusions7-9 18 and do not show genuine stain-
ing of mesothelial cells. False positive staining
of granulocytes, macrophages, and mesothe-
lial cells, however, can occur due to non-spe-
cific cross-reacting antigens, a family of
complex antigens closely related to CEA,19
and by non-specific binding to hyaluronic
acid in mesotheliomas. Antibodies to CD15
have been reported to stain up to 60% of car-
cinomas and only occasionally and weakly
stain mesothelial cells." 12 Epithelial mem-
brane antigen and Ca2 have each been
reported as staining up to 85% of malignan-
cies, both carcinomas and mesotheliomas,
and only stain benign mesothelial cells
uncommonly and weakly.7-9 15 They have
therefore been advanced as useful in the dif-
ferential diagnosis between reactive and
malignant mesothelial cells. The sensitivity of
antibodies to CD1 5, and the reliability of dis-
tinguishing weak from strong staining in the
context of routine diagnostic practice with
Ca2 and EMA have been called into doubt in
some studies.'0 Immunocytochemical staining
has further roles in effusion cytology with the
distinction between benign and malignant
lymphoid proliferations and the further char-
acterisation of poorly differentiated malignan-
cies.

Transmission electron microscopy can be
an aid to diagnosis in effusion cytology. The
detection of intracytoplasmic lumina, well
developed intercellular junctions, and junc-
tional complexes characterises adenocarcino-
mas and mesothelial cells can be
distinguished from adenocarcinoma cells by
examination of the length to diameter ratio of
microvilli.2021 These microvilli differences can
also be detected by scanning electron
microscopy.22 Electron microscopy cannot,
however, differentiate benign from malignant
mesothelial cells; the villous and junctional
differences between adenocarcinoma and
mesothelial cells are not absolute; and the
technique is severely limited where the cells
in question are a minority population requir-
ing the examination of many electron micro-
scopic grids.

Special techniques in fine needle aspira-
tion (FNA)
The problem of defining whether a poorly
differentiated neoplasm is a carcinoma,
melanoma, or lymphoma is common to
cytopathology and histopathology. This dif-
ferential diagnosis particularly arises in fine
needle aspirates from lymph nodes. Another
diagnostic problem is the distinction of a
reactive lymphoid population from a low
grade non-Hodgkin's lymphoma. The impor-
tance of immunocytochemistry is such that it
is essential to have a protocol for lymph node
FNA which includes provision for spare

Table 2 Immunocytochemical markers: lymphoma vs
carcinoma vs melanoma and lymphoid proliferations
Cytokeratins
Leucocyte common antigen (LCA)
T and B cell markers (CD3,CD19, CD22)
K and x light chains
"Hodgkin's and Reed-Stemnberg cell markers" CD15, CD30
S100 and NKI/C3 (melanoma associated antigen23 Sanbio)

Table 3 FNA lymph nodes: furthur antibodies for
lymphoid lesions

Nuclear proliferation antigen- Ki67
CD5-T cells, centrocytic and lymphocytic non-Hodgkin's
lymphomas
CD10-present on some lymphoblastic lymphomas
CD68-macrophage marker
Granulocytic markers-myeloperoxidase, elastase

material.24 Ideally a pathologist should per-
form the aspiration to ensure that appropriate
samples are taken and where necessary an
aspirate can be taken specifically for immuno-
cytochemical staining. Antibodies can be
selected from suitable panels (tables 2 and 3).
With this kind of approach, accurate diag-
noses, with greater than 90% sensitivity for
non-Hodgkin's lymphoma, can be made.
This permits follow up and further serological
investigation for those with cytologically reac-
tive lymphadenopathy, most of whom will
avoid surgery.2425 Difficulties remain in the
morphological diagnosis of low grade T cell
lymphomas, and immunocytochemical stain-
ing may be inconclusive, with the inability to
demonstrate monoclonality by light chain
restriction.

Electron microscopy permits the detection
of melanosomes, intercellular junctions, and
intracytoplasmic lumina in FNA of poorly
differentiated malignancy. Needle aspiration
can provide a fairly pure population of the
cell type in question and hence the sampling
problems inherent in effusion electron
microscopy are less applicable, although
heavy blood contamination of samples may
necessitate preparation techniques designed
to remove red blood cells.26

Markers oftumour site and type
Immunocytochemical staining can indicate
the probable primary site or subtype of malig-
nancy. Antibodies of particular use in routine
cytological practice are indicated in table 4.

Table 4 Immunocytochemical markers: tumour site and
type indicating markers

UJI 3a (anti-NCAM27 Dako)-small cell carcinoma
Chromogranin, 5HT and specific hormones-
"neuroendocrine markers"
Thyroglobulin and calcitonin-thyroid tumours
Prostatic specific antigen and prostatic acid phosphatase
Placental alkaline phosphatase-germ cell tumours
AFP-hepatocellular carcinoma and germ cell tumours
Human chorionic gonadotrophin germ cell tumours
Desmin, factor 8 (S100, EMA, vimentin, and cytokeratins)-
sarcomas
Cytokeratins, vimentin, desmin, neurofilaments, neurone
specific enolase (NSE), LCA - small round cell tumours of
childhood.
GFAP, neurofilaments, NSE, UJl 3a, LCA, cytokeratins-
CNS tumours

AFP = a fetoprotein; GFAP = glial fibrillary acidic protein.

882

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.46.10.881 on 1 O
ctober 1993. D

ow
nloaded from

 

http://jcp.bmj.com/


Update on special techniques in routine cytopathology

The clinical relevance of refining diagnosis by
the use of immunocytochemistry is illustrated
by the use of prostatic specific antigen in
patients who present with cervical lym-
phadenopathy. This not uncommon
situation28 is frequently accompanied by the
report of a "normal" prostate on examina-
tion. Accurate diagnosis will prevent a series
of radiological or endoscopic examinations or
lymph node biopsy in search of a primary
tumour. The recognition of a germ cell
tumour is of vital importance because they
are readily amenable to treatment by modem
chemotherapy. Immunocytochemistry con-
tributes to avoiding the potentially disastrous
misdiagnosis of poorly differentiated carci-
noma in a computed tomography guided
aspirate or needle biopsy from a retroperi-
toneal lymph node.
One of electron microscopy's strengths is

the detection of neurosecretory granules and
this technique can be helpful where a
"neuroendocrine" tumour is suspected and
appropriate material is collected into
glutaraldehyde. Theoretically, electron
microscopy could be of use in other specific
circumstances: for example, the detection of
villous core rootlets and glycocalyceal bodies
in adenocarcinomas of gastrointestinal origin
or intracytoplasmic lamellar bodies and
intranuclear tubular inclusions in bronchi-
oloalveolar carcinoma of the lung. The role of
this technique is limited, however, and largely
superseded by immunocytochemistry.29 I
would not advocate the routine collection of
material for electron microscopy, whereas
material for immunocytochemistry is highly
desirable. Some ingenious methods for the
retrieval of cells for electron microscopic
examination from the surface of spare slides
have been described.30

Detection of additional prognostic or
therapeutic information
The proliferative index in fine needle aspi-
rates can be of prognostic and therapeutic
use-for example, as an aid to discerning
whether a non-Hodgkin's lymphoma is high
or low grade.31 The limited sample obtained
by FNA, in practice, seems to be representa-
tive and as valid an assessment as that
obtained by examination of sections of
tumour.3132 S phase assessment has been
found to be the most important prognostic
factor in node negative carcinoma of the
breast and selection of those with a high pro-
liferative index may allow the choice to be
made of those who require adjuvent chemo-
therapy.3' Most of the studies involving cyto-
logical preparations have used immunostain-
ing with Ki6734 as a marker of proliferation.
Other proliferation related antigens, including
proliferating cell nuclear antigen,35 are now
recognised and require further evaluation. All
of these molecules are detectable in phases of
the cell cycle other than synthesis and mito-
sis. A direct measure of S phase can be
obtained by the in vivo or in vitro incorpor-
ation of bromodeoxyuridine, a thymidine

analogue, into tumours and its subsequent
detection using a monoclonal antibody. A
method applicable to routine fine needle aspi-
ration has been described.'6 Nucleolar organ-
iser region silver staining, another indicator of
proliferation, is readily applicable to cytologi-
cal material and can be used on previously
routinely stained material.'7 It has not, how-
ever, found a niche in routine diagnostic
practice.
The presence of hormone and growth fac-

tor receptors is similarly of prognostic and
therapeutic use, particularly in the context of
carcinoma of the breast. These antigens can
be detected immunocytochemically38 in fine
needle aspirate material and this may be nec-
essary in the elderly where treatment with
tamoxifen alone, without formal biopsy, may
be contemplated.

Special techniques for the detection of
infectious agents
In some circumstances primarily "cytologi-
cal" material may be used for the diagnosis of
infectious disease. Of the traditional stains
used for the diagnosis of infectious agents,
Ziehl-Neelsen staining of fine needle aspirates
from suspected tuberculous lymph nodes is
probably the most important, allowing imme-
diate confirmation of the diagnosis of
mycobacterial infection in most cases.'9
Historically, the detection of Pneumocystis
carinii in respiratory secretions has fallen
within the province of cytopathology. More
florid cases of infection can be detected by
recognition of the characteristic exudate in
routine Papanicolau stained material.40 The
standard special stain to highlight the cyst
walls is a Grocott silver stain. This laborious
and time consuming technique has been
accelerated by the use of microwaves,4' but
judgment most be exercised to avoid over or
understaining, particularly as cytological con-
trol material may not always be available and
histological control material is not directly
comparable. A simple and rapid toluidine
blue technique of similar sensitivity and
specificity has been described,42 but is not
widely used. This also applies to the use of
fluorescence microscopy to highlight the
bright green fluorescing cyst walls.4'
Numerous studies have shown that the addi-
tional use of monoclonal antibodies to pneu-
mocystis usually linked to a fluorescence
marker system increases the sensitivity of
detection of this organism.44 Antibodies to
cytomegalovirus, chlamydia, herpes simplex
virus, and human papillomavirus are available
and may occasionally be of use in routine
practice.

Problems and pitfalls of immunocyto-
chemistry in cytology
There are particular problems associated with
this technique in cytology. The first is that of
limited quantities of material, and this,
together with the probable lack of suitable
cytology controls, means that the standard of
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Table S Particularly useful antibodies in cytology

Cytokeratin
Leucocyte common antigen
K and X light chains
B and T cell markers
Carcinoembryonic antigen
Ber- EP4
S100 and melanoma associated antigen (NYIUC3)
Prostatic specific antigen
Thyroglobulin
Calcitonin

technical assistance must be high. Small pan-
els of antibodies should be used to provide
internal controls. The high technical standard
needed argues for the centralisation of
immunocytochemical services where histo-
pathology and cytopathology laboratories are

separate, and this is further justified by the
necessity of those using the technique to keep
abreast of the known specificities of the anti-
bodies used. Other problems encountered
include cross-reaction with similar antigens;
this is particularly prone to occur with poly-
clonal antisera, non-specific binding to necro-
sis or proteins, the presence of endogenous
peroxidase or alkaline phosphatase, and diffu-
sion of antigen, particularly prone to occur
with thyroglobulin, factor VIII, prostatic acid
phosphatase and light chains. It is advisable
for those with little experience of the tech-
nique to familiarise themselves with the use of
a limited range of antibodies (table 5).45 46

Other techniques
Morphometry has been slow to enter routine
practice due to its time consuming nature and
a recognition that subjective assessment is as

reliable where quantitative measures distin-
guish clearly and absolutely between different
entities. This is in spite of the particular suit-
ability of well spread cytological preparations
to this technique. The development of auto-
mated image analysis may have some further
impact, and there is currently renewed inter-
est in applying this to the screening of cervical
smears.47 The application of morphometry4852
to fine needle aspiration of the thyroid to dis-
tinguish between follicular carcinoma and
adenoma has provoked interest as subjective
distinction is unreliable. As yet the results
have been inconclusive, although some
groups have found that morphometric evalua-
tion of nucleoli and nuclear diameter
improved discrimination.5'

Flow cytometry to ascertain ploidy and
proliferation is applicable to cytological
preparations but has not entered routine
practice for reasons of cost and insufficiently
large sample size. Its use in effusions is lim-
ited by the fact that problem cases are likely
to include only a small minority of tumour
cells.20
DNA technology has a potential interface

with routine cytopathology. Its precise role,
limitations, and pitfalls have yet to be fully
defined. Its possible roles are in the diagnosis
of genetic disease, identification of micro-
organisms, and in tumour pathology.54
Cytology can provide material for traditional
Southern blotting techniques, but in situ

hybridisation permits preservation of the
morphology and direct visualisation of the
genetic probe reaction product. The poly-
merase chain reaction, which allows amplifi-
cation of selected short segments of nucleic
acid, may be particularly applicable to small
quantity cytological preparations." DNA
technology for the characterisation of organ-
isms is already beginning to enter routine
practice in microbiology laboratories56 and
diagnosis of pneumocystis, in future, may pri-
marily be made by microbiologists using
these techniques."7 Genotypic analysis of
HPV types has contributed to the under-
standing of cervical intraepithelial neoplasia
(CIN) and carcinoma of the cervix, but as yet
no role has been characterised in routine
work.58 Recombinant DNA technology can be
of use in tumour diagnosis. Immunoglobulin
gene and T cell receptor gene rearrangement
studies can be applied to the cytological diag-
nosis of B and T cell lymphomas, respec-
tively.59 The detection of oncogene mutations
may be helpful. Interphase cytogenetics can
be carried out by probe detection of specific
chromosomal abnormalities in malignancies.
This currently limited method60 may over-
come, to some extent, the drawback of con-
ventional cytogenetics in a routine diagnostic
service which is that of speed. Specific cyto-
genetic aberrations are recognised in lym-
phoid malignancy, the small round cell
tumours of childhood, and in some sarcomas.
Efforts are being directed to the detection of
consistent chromosomal abnormalities in
other solid tumours,61 and there is likely to be
a defined role for the combination of
cytopathology and cytogenetics in the future.

Conclusion
The selective use of special techniques can
transform a tentative diagnosis to a definitive
diagnosis hence avoiding further unnecessary
investigation; it can refine diagnosis, allowing
accurate subtyping of tumours and can obtain
additional information of prognostic and
therapeutic use.

Advances in imaging, the use of in situ
destructive techniques, and the prospect of
minimally invasive surgery being used in
oncology necessitate the maximum yield of
information from cytological specimens, par-
ticularly fine needle aspirates. As yet the most
important of the special techniques is
immunocytochemistry, but in the future the
development of sophisticated automated
image analysis and the application of nucleic
acid technology may have a significant
impact.
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Book reviews

Pathology, but as would be expected from
the Boston School, Basic Pathology is much
stronger on disease mechanisms. On this
subject, Underwood's otherwise attractive
book is seriously flawed; acute inflamma-
tion accompanied by a denial of all knowl-
edge of cytokines and cell adhesion
molecules, and scant coverage of shock,
contrasts with four pages of up to date cov-
erage in Basic Pathology.
A more worthy competitor is found in

the revamped Muir which has benefited
from both awareness of advances in cellular
and molecular biology, and a noticeable
improvement in the typesetting and presen-
tation of the text.

For the student with a liling for smaller
books, the current edition of Basic Pathology
can be recommended. However, a new edi-
tion of Underwood with properly written
chapters on the basic mechanisms of dis-
ease (of primary importance to the under-
graduate student), might well prove to be
an overwhelming competitor.

WR ROCHE

Essentials of Cytology. An Atlas. G-K
Nguyen, TS Kline. (Pp 251; £90.) Waverly
Europe Ltd. 1993. ISBN 0-89640-231-2.

This atlas would be a useful benchbook in
any cytology department, as it combines the
essentials of both gynaecological and non-

gynaecological cytology. The layout of each
chapter with its tables, lists of pitfalls, illus-
trations, and suggested reading makes this a

handy reference book. It is a great pity that
the excellent photomicrographs are in black
and white, and not in colour.
My initial excitement at seeing decidual

cells and Arias-Stella cells included under
pitfalls in the section on "adenocarcinoma
and related lesions of the cervix" gave way
to disappointment, as there is no explana-
tion of how these cells may be identified.
The examples illustrated are not particu-
larly helpful in this respect. A favourable
point is that the various squamous lesions
are described using both the Bethesda clas-
sification and the terminology used in this
country-namely, cervical intraepithelial
neoplasia (CIN) and dysplasia.
The chapter on the endometrium fills a

noticeable gap in reported cytology as it
describes the appearances seen with direct
safripling-a technique which is becoming
more widely used-and is accompanied by
useful illustrations.
A feature that detracts somewhat is that

the photomicrographs in the chapters on

the "gastrointestinal tract" and "breast"
appear to be in no particular order. For
example, gastric, colonic, oesophageal, and
rectal cytology are intermingled, and benign
and malignant breast cases appear in a

random manner.
No mention is made of the commoner

conditions diagnosable on cerebrospinal
fluid examination such as meningitis and
multiple sclerosis.
To summarise, this is a very useful book

with excellent photomicrographs. Changing
to colour photomicrographs would add
much to its value as appearances vary con-

siderably between wet fixed, Papanicolaou
stained material, and its air dried counter-
parts. The book is well worth having in
a cytology laboratory which processes
both cervical and non-gynaecological sam-

ples, and will be of help to both medical
laboratory scientific officers and trainee
pathologists alike.

G MCKEE

Pediatric Dermatology and Dermato-
pathology. A Text and Atlas. Vol 2. R
Caputo, A Bemard Ackerman, EQ Sison-
Torre. Vol 2. (Pp 505; £167.) 1993. ISBN
0-8121-1414-4.

This is the second of a planned set of
four volumes with the same tide, the first
having been published in 1990 (ISBN
0-8121-1166-4).
Volume 2, like its predecessor, is a book

of great distinction. The text is comple-
mented by well chosen, full colour clinical
photographs, which are generous in number
and in size of reproduction. Large numbers
of full colour photomicrographs accompany
outstanding descriptions of the histopathol-
ogy of the disorders under consideration.
These photomicrographs are of peerless
quality. The appearance, inside and out, of
these books can only be described as sump-
tuous, and, overall, the result is arguably
the most beautiful textbook of dermatology
ever produced.
Any criticism of this book must be mea-

sured against this background. The condi-
tions described are listed in alphabetic
order, so that Volume I covers the ground
between "Darier's disease" and "hydroa
vacciniforme". This is fine, but since some

disorders have different names in different
countries, locating the relevant subject can
be difficult. Thus what an English reader
would call "napkin dermatitis" is listed
under "D" for "diaper dermatitis". This dif-
ficulty is compounded by the lack of an

index in the two volumes published so far,
and of course, by the fact that only half of
the subject matter has so far been covered.
One presumes that an index will appear
with the final volume, but life with these
books will be less than perfect in the mean-
time.

These are books for the enthusiast. There
are others that more or less cover the same

ground and which can be obtained more
economically. However, the great beauty of
the books and the combination of wonder-
ful illustrations, exceptional histopathologi-
cal descriptions, and excellent referencing
put these works in a class of their own,
defying comparison. Anyone deeply inter-
ested in paediatric dermatology would wish
to own copies if ownership can be afforded,
and they should find a place in any self
respecting dermatology or pathology library.
They are at their very best on those rare
occasions when one finds oneself with a

little time for browsing.
DJ ATHERTON

Notices

Corrections

Some new titles

The receipt of books is acknowledged, and
this listing must be regarded as sufficient
return for the courtesy of the sender.
Books that appear to be of particular inter-
est will be reviewed as space permits.

Biocatalyst Design for Stability and
Specificity. Ed M E Hinmel, G Georgiou.
ACS Symposium Series 516. (Pp 335; no

price given) American Chemical Society.
1993. ISBN 0-8412-2518-4.

Oxygen Free Radicals in Tissue
Damage. Ed M Tarr, F Samson. (Pp 295;
168 sw fr.) Birkhauser. 1993. ISBN 0-
8176-3609-9.

In the final paragraph of the reply to Dr
Benbow's letter on ethics and necropsies (7

Clin Pathol 1993;46:973) the reference
should be 2 and not 3.

In the September issue of the joumal, a

printing error appeared in Dr Appleton's
leading article. Dr Appleton's maiden
name is Dr McCarthy and not Dr
McGrehy, as published. The study referred
to in reference 76 was also done under the
name of Appleton and not McCarthy.

In the leading article on the update on spe-
cial techniques in routine cytopathology by
Dr Buley (October issue), there is an error

in line 23 of the introduction. This refers to
ultrasound scanning as an in situ destruc-
tive technique; the term scanning was incor-
rectly inserted during the editorial process.

Diagnostic Medical Mycology

Organised by British Societyfor
Mycopathology

Leeds: 11 April to 15 April

Intended for MLSOs and medical
graduates working in diagnostic

laboratories.
Course fee (excluding accommodation)

£285 + VAT.
Further details can be obtained from

Professor E G V Evans,
PHLS Mycology Reference Laboratory,

Department of Microbiology,
University of Leeds, Leeds, LS2 9JT.

Association of Clinical Pathologists
Trainee Membership

Trainee membership of the Association is
available to medical practitioners who are
in training in pathology. Trainee mem-
bers are able to remain in this category
until they achieve consultant or other
career grade status (this includes staff
grades). The annual subhiription is
£32.50 for those resident in the United
Kingdom and Republic of Ireland and
,C75 for those overseas. The annual sub-
scription may be claimed against tax.

Trainee members receive the Journal of
Clinical Pathology each month. Other
benefits are reduced registration fees to
attend ACP scientific meetings, all the
documents regularly sent to full members
of the Association including ACP News,
which has a regular column for trainees,
and the twice yearly summary of patho-
logy courses included in the ACP pro-
gramme of postgraduate education.
Trainee members have their own repre-
sentative body, the Trainee Members'
Group, which has a direct input to
Council.

For Trainee Membership apply to:
The Honorary Secretary, Association
of Clinical Pathologists, 221 Preston
Road, Brighton BN1 6SA. Tel: (0273)
561188. Fax: 0273 541227.
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