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Preface to the sixth edition

In the 30 years since the first edition of this book, histo-
technology has continued to develop into a higvhly
complex branch of laboratory medicine. Immunohisto-
chemistry, in situ hybridization, molecular pathology,
genetic testing and laser capture are all techniques cur-
rently in use to establish a diagnosis or to assess the
changes occurring in tissues and cells in the disease
process. Far more information can be obtained from
these techniques than from many of the empirical
methods used previously, but knowledge of the old and
new is required by trained and trainee histotechnologists
as well as the pathologist. The successful training of
laboratory staff of all grades requires a thorough ground-
ing in all aspects of histological techniques.

In producing this edition, we continued to be faced
with the problem of achieving a balance between the
new and old technology. To help achieve this some chap-
ters from the last edition have been amalgamated to
allow the introduction of the new material.

There are a number of new chapters and con-
tributors for this edition. The new chapters include The
gross room/surgical cutup by Paul Billings and William
Grizzle, Tissue microarray by Wanda Grace-Jones,
Genetic testing by Caroline Astbury, Laser microdissec-
tion by Diane Sterchi, and Jan Minshew has written
Ergonomics.

New contributors are William Grizzle, Jerry Freden-
burgh and Russell Myers who between them rewrote

Fixation of tissues, Carbohydrates, and Proteins and
nucleic acids. Lena Spencer updated Tissue processing
and Microtomy. William Grizzle also updated the Neuro-
endocrine chapter, Jeanie Bartlett Microorganisms, and
Scott Nestor Neuropathology and Enzyme histochemis-
try. Peter Jackson and David Blythe rewrote the Practical
immunohistochemical chapter and Charles White its
Applications in pathology. Christa Hladik with Charles
White rewrote Quality control in immunohistochemis-
try and immunofluorescent techniques. Diane Sterchi
has updated Molecular pathology. William Grizzle, Jerry
Fredenburgh and Russell Myers have updated the
Appendices.

As with the last edition we have had to remove some
more of the less commonly used histological methods,
which is unfortunate but a necessity, otherwise the book
would have been impossibly large. The chapters on
Cytology have not been included in this edition, as it has
developed into specialized subject with numerous excel-
lent textbooks devoted to it. Microwave methods have
been assimilated into appropriate chapters.

Where relevant, we have continued the policy of out-
lining the uses of histological techniques in solving spe-
cific diagnostic problems.

John D. Bancroft
Nottingham, UK
2007

Marilyn Gamble
Morgantown, West Virginia, USA



Preface to the first edition

In recent years histological techniques have become
increasingly sophisticated, incorporating a whole variety
of specialities, and there has been a corresponding
dramatic rise in the level and breadth of knowledge
demanded by the examiner of trainees in histology and
histopathology technology.

We believe that the time has arrived when no single
author can produce a comprehensive book on histology
technique sufficiently authoritative in the many differ-
ing fields of knowledge with which the technologist must
be familiar. Many books exist which are solely devoted
to one particular facet such as electron microscopy or
autoradiography, and the dedicated technologist will,
of course, read these in the process of self-education.
Nevertheless the need has arisen for a book which covers
the entire spectrum of histology technology, from the
principles of tissue fixation and the production of par-
affin sections, the more esoteric level of the principles of
scanning electron microscopy. It has been our aim
then, to produce a book which the trainee technologist
can purchase at the beginning of his career and
which will remain valuable to him as he rises on the
ladder of experience and seniority.

The book has been designed as a comprehensive refer-
ence work for those preparing for examinations in

histopathology, both in Britain and elsewhere. Although
the content is particularly suitable for students working
towards the Special Examination in Histopathology of
the Institute of Medical Laboratory Sciences, the level
is such that more advanced students, along with re-
search workers, histologists, and pathologists, will find
the book beneficial. To achieve this we have gathered a
team of expert contributors, many of whom have writ-
ten specialised books or articles on their own subject;
most are intimately involved in the teaching of histo-
logy and some are examiners in the HNC and Special
Examination in Histopathology. The medically qualified
contributors are also involved in technician education.

All contributors have taken care to give, where appli-
cable, the theoretical basis of the techniques, for we
believe that the standard of their education has risen so
remarkably in recent years that the time is surely coming
when medical laboratory technicians will be renamed
‘medical laboratory scientists’; we hope that the increase
in ‘scientific’ content in parts of this book will assist in
this essential transformation.

John D. Bancroft
Alan Stevens
Nottingham, 1977
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Managing the Laboratory

Marilyn Gamble, lain Banks and John D. Bancroft

INTRODUCTION

Management is an important aspect of the day-to-day
life of the histopathology laboratory particularly since
the emergence of accreditation. The accreditation stan-
dards include management as part of the evaluation and
it is necessary that the laboratory worker is familiar with
the processes involved. There are excellent books avail-
able which cover management issues in depth, and it is
not the objective of this chapter to be a comprehensive
guide to the subject. It discusses and concentrates on
specific areas which have an impact on the operation of
the laboratory; these are:

® Risk management
® Quality management and establishing a quality
system.

RISK MANAGEMENT

Every laboratory has to have an effective risk manage-
ment policy, because, as in most aspects of life, ‘if it can
go wrong, it will go wrong’. In the laboratory, it is impor-
tant that the chance of something going wrong is either
negated or minimized. The risk management process
involves:

e Identifying all risks that exist within your
environment

® Assessing risks for likelihood and severity

e Eliminating those risks that can be removed

e Reducing the effect of risks that cannot be
eliminated.

Medicine itself is a risky business, which requires careful
clinical management. Histopathology is a significant

aspect of the medical risk management process. The sur-
gical biopsy is sent for histopathological assessment to
corroborate or dispute the clinical diagnosis by provid-
ing confirmation of data provided from other diagnostic
tests. It gives the clinician valuable information on how
to proceed with the treatment of the disease. Major resec-
tions are referred to the laboratory to confirm the diag-
nosis, and in the case of malignant tumors to ensure that
there are adequate resection margins, to determine the
extent of lymphatic involvement and/or direct spread,
and to stage and classify the disease. Autopsies provide
definitive data for medical audit, and can be used to
determine where medical procedures have been ineffec-
tive and also to give additional data for the future treat-
ment of other patients with similar medical conditions.
Cervical cytological smears are used as a screening
process to assist in the early diagnosis of disease prior
to the development of symptoms and thereby enable
effective treatment. This is accomplished by using non-
invasive or minimally invasive techniques, which have
a low risk of complications to the patient.

These clinical diagnostic aspects are not the only
types of risk that apply to the laboratory. To function
effectively and safely all of its procedures and activities
are subjected to the risk management process. The risks
in the laboratory are similar worldwide with a variation
due to local circumstances. Health and safety and quality
assurance incorporate a major aspect of risk manage-
ment. All aspects of our working life incorporate a degree
of risk and the risk management process allows us to
prioritize, evaluate, and handle the risk appropriately. It
is not possible to avoid or eliminate all risks, and in
reality this may not be practical or possible. It is impor-
tant to identify and understand the risks that are involved
in your working practices. An individual's perception of

1



2 Managing the laboratory

risk is dependent upon that individual's role within the
organization. The chief executive, for example, will be
concerned mainly with risks associated with strategic
issues affecting the organization as a whole and would
only include histopathology within the risk assessment
if it had a direct impact on these issues. Matters concern-
ing the day-to-day running of the laboratory would not
be of direct interest unless, of course, there was a signifi-
cant reason for involvement such as political or major
financial concerns. ’

The laboratory manager or supervisor deals with the
risks associated with ensuring that adequate resources
are available to deliver the service and guaranteeing that
the laboratory provides a service that is safe. Staffing
levels and competence, budgetary management, con-
sumable and equipment supplies, and maintenance are
some of the areas of concern, but also included would be
ensuring that risk management procedures are in place
for the laboratory.

The laboratory manager must ensure that day-to-day
errors do not arise as a result of inadequacies in laboratory
procedures and that quality control checks are in place
to eradicate human errors such as transcription or mis-
reading. Standard operating procedures (SOPs) should be
detailed to include Control of Substances Hazardous to
Health (COSHH) risk assessments and also to include other
health and safety information relevant to the procedure.

The histotechnologists and biomedical scientists at
the bench face risks that involve equipment malfunction
due to poor maintenance or design; poor-quality reagents
produce poor processing of tissues or inaccurate staining
results. The routine use of laboratory equipment, e.g. in
microtomy, can result in one of the most common acci-
dents that occur in the laboratory, cutting a finger or
hand on microtome knives or blades. It is the responsibil-
ity of each laboratory worker to reduce the risks associ-
ated with their day-to-day work by using safety guards
where available, checking the quality of reagents, and
carrying out checks with diligence.

The risk management process

Risk management is a continual process and not a
single step evaluation. Figure 1.1 shows the complete
process.

Risk identification

A group of individuals with different roles in the labora-
tory best identifies risks. This ensures that the broadest

Stages of Risk Management

Identify <‘\

// Analyze/Evaluate \

//

Monitor Avoid Control Prevent Monitor

\
\\\ Accept

\
\
A\

Assume Fund

Fig. 1.1

Transfer

The risk management process.

possible spectrum of viewpoints is considered. During
this process it is also useful to divide the risks into
different categories such as ‘political’, ‘organizational’,
‘financial’, ‘clinical’, ‘physical’, ‘chemical’, ‘infectious’,
etc. This helps to ensure that all aspects of the labora-
tory's operation are included. Different professions and
grades of staff will be best placed to ensure the identifica-
tion of all risks in the above categories.

Risk analysis/evaluation

Analysis and evaluation of potential risks is an essential
part of the process, and one that is used to identify both
the likelihood and severity of these risks. By scoring the
risks for likelihood and severity, it is then possible to use
the matrix (Figure 1.2) as a tool that will put a value on
specific risks, which helps in prioritizing them for further
action.

The risk manager should put a system in place
whereby all incidents and accidents are reported no
matter how small. It is only by recording data that the
full picture can be obtained and analyzed.

Severity and likelihood values
Incidents may be scored on a scale of 1-5 for severity.

No injury, potential for individual claim up to
$10,000:
¢ Breach of guidance
® Minimal loss of reputation
¢ No/minimal disruption to normal services.
> Minor injury, potential for multiple or individual
claims $10,000-50.000:
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Fig. 1.2 The likelihood and severity matrix can be used
as a tool to put a value on specific risks, prioritizing
them for further action.

e Breach of legal requirement or authoritative
guidance
o Loss of reputation
e Disruption to normal services.
5 Moderate potential for multiple or individual claims
$50,000-200,000:
@ Breach of significant legal requirement or authori-
tative guidance
® Significant loss of reputation
@ Significant disruption to normal services.
4 Moderately severe injury, potential for multiple or indi-
vidual claims $200,000-2.5 million:
@ Breach of significant legal requirement with likely
enforcement action
e Serious loss of reputation
@ Serious disruption to normal services.
5 Serious injury, potential for multiple claims or indi-
vidual claim exceeding $2.5 million:
e Breach of significant legal requirement with immi-
nent action
e Serious loss of reputation
@ Serious disruption to normal services.

Incidents may also be scored 1-5 for likelihood:

I. Incident unlikely to occur.

. Incident likely to occur once in a 5-year period.

. Incident likely to occur yearly.

. Incident likely to occur once in a 6-month period.

. Incident likely to occur once every 4 weeks or more
frequently.

JioHs e e

Risks should also be evaluated against the standards of
one's peers to ascertain whether or not the risk is accept-

Risk management 3

able, as there could be more than one reason for obtaining
poor results. A surgeon who has a record of poor results
could either be a bad surgeon, or could be operating
mainly on high-risk cases. The results may be poor in
general comparison with other surgeons, but may be
exceptionally good when compared to other surgeons
operating on similar cases. It is for these reasons that labo-
ratories should participate in benchmarking, and as labo-
ratories deal with variable types of work the benchmarking
should be compared to other similar operations, i.e. teach-
ing hospital laboratories should only be compared to
other teaching hospital laboratories. Benchmarking
results are an effective aid to risk management and let
you know how you are performing compared to your
peers.

Risk control

The objective of the whole risk management process is
to control risks. It may be possible in certain circum-
stances to avoid a risk or even prevent it completely. This
would be possible, for example, by looking for alterna-
tives to high-risk, harmful chemicals used in the labora-
tory. Prior to the 1970’s, it was common practice to
use mercuric chloride as a constituent of fixatives and,
although this gave excellent quality fixation, it was
extremely harmful to the environment and also to labo-
ratory staff. Its use was subsequently stopped and alter-
native fixatives replaced it.

Despite efforts to eliminate risks it is not possible to
remove them totally. Efforts should be made to reduce
the effect or the possibility of the risk happening, but
some risk may remain. Ways of controlling risk are
numerous, but frequently there will be expert guidance
or regulations issued by professional bodies or govern-
ment that the risk manager should ensure are imple-
mented. Where there is residual risk it must be funded as
part of the control mechanism.

Risk funding

Risk management is not only about insurance, although
this is an important option. All medical staff carry
medical liability insurance, which covers them in the
event of any negligence claims. Similarly, professional
indemnity insurance is commonly available today for
non-medical laboratory staff who are much more at risk
in today's litigation-conscious society. The decision
whether or not to insure should be based on the risk
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assessment and the severity and likelihood of the risk.
Some risks will not be appropriate for insurance cover for
whatever reason, and in these instances the risk must be
accepted by the organization.

Risk monitoring

Monitoring risk is an ongoing process and diligent docu-
mentation of all incidents and accidents is necessary for
the process to be successful. The records are analyzed
to identify whether or not the control measures imple-
mented are effective. Each incident should be investi-
gated, and where possible additional measures taken to
ensure a repeat is avoided. It is important to realize that
when an effective monitoring system is utilized the like-
lihood is that the number of reported incidents will
increase due to the higher profile that risk management
has with the staff. If not handled correctly this can
have a detrimental effect on staff morale, as the initial
perception will be that incidents have increased in
number.

Risk management and
quality control

Powers (2005) maintained that the laboratory quality
control requirements should be based on risk manage-
ment principles and answer the real question that the
laboratory must answer, ‘What are the appropriate
laboratory controls to minimize patient risk?' He refers
to the ISO 14971 risk management process as a system-
atic way to answer that question and recommends
that standards be developed for clinical laboratories.
In the interest of patient safety, determining the appro-
priate amount of quality control (QC) may require
going beyond the current regulatory and accreditation
requirements.

QUALITY MANAGEMENT

Accreditation/certification/regulatory agencies’ stan-
dards, with some variation, utilize the components listed
in the ISO section (see page 6). In conjunction with
‘quality assurance’ and ‘continuing quality improve-
ment’, ‘quality control’ is an integral component of a
required ‘quality system’. A good QC system provides
information for quality assurance activities.

Quality control (QC)

This system checks that the work process is functioning
properly. It includes processes utilized in the laboratory
to recognize and eliminate errors. It ensures that the
quality of work produced by the laboratory conforms to
specified requirements prior to its release for diagnoses.
Errors and/or deviations from expected results must be
documented and include the corrective action taken. It
is not the intention of this chapter to give step-by-step
guidelines for performing quality control. In the labora-
tory, quality control has long been a component of
accreditation requirements and is ingrained in histo-
technologists as a daily practice. Most laboratories
have experienced technologists who have the responsi-
bility of performing routine quality control checks
prior to the release of slides for diagnoses. This QC
evaluation will include, but is not limited to: accurate
patient identification, fixation, adequate processing,
appropriate embedding techniques, acceptable micro-
tomy, unacceptable artefacts, and inspection of controls
to determine correctness of special staining and immuno-
histochemistry methods. Criteria should be established
that would trigger a repeat if the QC findings were
qualitatively or quantitatively discordant with expected
findings. Despite having a conscientious QC system in
the laboratory, pathologists with a higher level of exper-
tise perform the final QC examination as they ‘read’ the
slide. It is their responsibility to determine that the
section/slide is adequate for diagnostic interpretation.
Errors/problems reported by pathologists and others
should be included as part. of the laboratory QC data
collection.

Quality assurance (QA)

This is a shift from a focus on the end product or service
to a focus on the process. Subsequent statistical analysis
of good QC documentation provides the data for quality
assurance activities where correlation of errors, com-
plaints, failures or other unexpected results are evalu-
ated against the laboratory expectations. This monitoring
program evaluates errors and problems and addresses
resolution. Reviewing the data allows identification of
declining quality in specific areas and should trigger
appropriate corrective action. A high number of ‘repeats’,
for example, would indicate that a system check be done



