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Bone marrow trephine biopsy

B J Bain

Abstract
Trephine biopsies of the bone marrow
should be carried out, when clinically indi-
cated, by trained individuals following a
standard operating procedure. A bone
marrow aspiration should be performed as
part of the same procedure. For patient
safety and convenience, biopsies are usu-
ally performed on the posterior iliac crest.
The biopsy specimen should measure at
least 1.6 cm and, if it does not, considera-
tion should be given to repeating the proce-
dure, possibly on the contralateral iliac
crest. If bone marrow aspiration is found to
be impossible, imprints from the biopsy
specimen should be obtained. Otherwise,
the specimen is placed immediately into
fixative and after fixation is embedded in a
resin or, more usually, decalcified and
embedded in paraYn wax. Thin sections
are cut and are stained, as a minimum,
with haematoxylin and eosin and with a
reticulin stain. A Giemsa stain is also
desirable. A Perls’ stain does not often give
useful information and is not essential in
every patient. The need for other histo-
chemical or immunohistochemical stains
is determined by the clinical circumstances
and the preliminary findings. Trephine
biopsy sections should be examined and
reported in a systematic manner, assess-
ment being made of the bones, the vessels
and stroma, and the haemopoietic and any
lymphoid or other tissue. Assessment
should begin with a very low power objec-
tive, the entire section being examined.
Further examination is then done with an
intermediate and high power objective.
Ideally, reporting of trephine biopsy sec-
tions should be done by an individual who
is competent in both histopathology and
haematology, and who is able to make an
appropriate assessment of both the bone
marrow aspirate and the trephine biopsy
sections. When this is not possible, there
should be close consultation between a
haematologist and a histopathologist. The
report should both describe the histological
findings and give an interpretation of their
importance. A signed or computer author-
ised report should be issued in a timely
manner. If the report is a preliminary, this
must be clearly stated.
(J Clin Pathol 2001;54:737–742)
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A bone marrow trephine biopsy is an uncom-
fortable procedure for the patient and carries
some risks; therefore, it should be performed
only when there is a clear clinical indication. At
least five patients have been reported who suf-
fered considerable haemorrhage, sometimes
with long term morbidity, as a result of
trephine biopsy.1 2 In addition, I am aware of
two haemorrhagic deaths resulting from this
procedure not as yet reported in the medical
literature. An aspiration biopsy3 should always
be carried out as part of the same procedure.
Clinical details and the results of relevant labo-
ratory tests including the blood count and
blood film features must be known before a
bone marrow biopsy is performed.

Indications for a trephine biopsy and
areas of controversy
Table 1 shows the accepted indications for per-
forming a trephine biopsy. Indications can be
summarised as follows:
+ Inadequate or failed aspirate.
+ Need for accurate assessment of cellularity,

whether increased or decreased.
+ Suspected focal lesion (for example, sus-

pected granulomatous disease or
lymphoma).

+ Suspected bone marrow fibrosis.
+ Need to study bone marrow architecture.
+ Need to study bone structure or bone mar-

row blood vessels.

Table 1 Indications for performing a trephine biopsy

Definite indications
Investigation of suspected Hodgkin’s disease and

non-Hodgkin’s lymphoma
Staging of non-Hodgkin’s lymphoma
Diagnosis and follow up of hairy cell leukaemia
Evaluation and follow up of chronic lymphocytic leukaemia
Diagnosis of suspected metastatic carcinoma
Diagnosis, staging, and follow up of small cell tumours of

childhood
Investigation of suspected myeloproliferative disorders

(polycythaemia rubra vera, essential thrombocythaemia,
idiopathic myelofibrosis, and systemic mastocytosis)

Diagnosis of aplastic anaemia, hypoplastic myelodysplastic
syndromes, and hypoplastic acute myeloid leukaemia

Investigation of an unexplained leucoerythroblastic blood film
Investigation of a fever of unknown origin
Investigation of suspected bone disease
Evaluation of any patient in whom an adequate bone marrow

aspirate cannot be obtained
Investigation of patients in whom multiple myeloma is

suspected and investigation of selected patients with serum
paraproteins without other evidence of multiple myeloma

Possible indications
Investigation of suspected acute myeloid leukaemia
Investigation of suspected myelodysplastic syndrome
Staging of Hodgkin’s disease
Evaluation of chronic myeloid (granulocytic) leukaemia
Investigation of suspected primary amyloidosis
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In general, patients who have a hypocellular
bone marrow or bone marrow fibrosis are likely
to need a trephine biopsy for adequate
assessment. In such patients, an aspirate will
probably be inadequate or even impossible.
Similarly, only a trephine biopsy shows the
architecture of the bone marrow and permits
the detection of an abnormal distribution of
cells, bone marrow granulomas, and focal lym-
phoid infiltrates. There is also a greater
likelihood of detection of infiltration by non-
haemopoietic neoplasms. Unexplained pancy-
topenia and an unexplained leucoerythroblas-
tic blood film are indications for a trephine
biopsy because they are likely to indicate bone
marrow infiltration or fibrosis.

LYMPHOPROLIFERATIVE DISORDERS

Some controversy surrounds the role of the
trephine biopsy in lymphoproliferative disor-
ders.

Not all patients with chronic lymphocytic
leukaemia require bone marrow examination
because the disease can usually be diagnosed
without diYculty from peripheral blood cytol-
ogy and immunophenotyping. Patients with
early stage disease do not require active
treatment and bone marrow biopsy is not
essential for management. However, a bone
marrow trephine biopsy is indicated in patients
in whom treatment is necessary, either those
with more advanced disease or younger pa-
tients in whom intensive treatment is planned.
A trephine biopsy is essential for follow up of
intensive treatment because it may show
residual focal disease when a bone marrow
aspirate is normal. In fact, a bone marrow aspi-
rate is of little value in chronic lymphocytic
leukaemia; it is peripheral blood examination
and trephine biopsy that are important.

Hodgkin’s disease is sometimes diagnosed
from trephine biopsy histology. The biopsy will
usually have been done for the investigation of
pancytopenia or of systemic symptoms such as
fever. Diagnosis by bone marrow biopsy is
relatively frequent in human immuno-
deficiency virus positive patients, who often
present with stage IVB disease. Trephine
biopsy is not mandatory in the staging of
Hodgkin’s disease diagnosed at another site.4

In one series, management was altered by the
results of biopsy in less than 1% of patients.5

Management of the patient will not be altered
if it is already known that the patient has stage
III or IV disease or if, for any other reason,
treatment by chemotherapy is intended. Pa-
tients with clinical stage IA disease very rarely
have bone marrow infiltration and it has been
considered justifiable to avoid trephine biopsy
in such patients. Only the rare patients with
stage IB disease and some patients with stage II
disease require bone marrow examination
because the results of the investigation might
determine the choice of treatment. If bone
marrow examination is required in Hodgkin’s
disease, a trephine biopsy is essential because,
even when the marrow is involved, it is rare for
neoplastic cells to be detected in an aspirate.

A trephine biopsy may permit a diagnosis of
non-Hodgkin’s lymphoma, particularly low

grade lymphoma in which the marrow is often
infiltrated. It is also of some use in classification
if a lymph node biopsy is not available because
paratrabecular infiltration is much more com-
mon in follicular lymphoma than in other cat-
egories. Although a lymph node biopsy is pre-
ferred for precise diagnosis, consideration of
the immunophenotype and the pattern of bone
marrow infiltration can permit a provisional
categorisation, and the addition of cytogenetic
or molecular genetic analysis may mean that a
precise diagnosis can be made without a lymph
node biopsy. Biopsy can also be required for
staging purposes. Because of increased reticu-
lin deposition in infiltrated areas, the rate of
detection may be higher with a trephine biopsy
than with an aspirate. However, the two inves-
tigations should be regarded as complementary
because either may reveal infiltration when the
alternative procedure fails to do so.6 A trephine
biopsy performed for staging sometimes shows
discordant histological subtype or discordant
grade. When high grade disease is found in a
bone marrow biopsy specimen from a patient
with low grade disease at another site there are
clear therapeutic implications.

A trephine biopsy is unnecessary for the
diagnosis of acute lymphoblastic leukaemia as
long as a cellular aspirate is obtained.

MULTIPLE MYELOMA AND OTHER PLASMA CELL

NEOPLASMS

Bone marrow aspiration and trephine biopsy
should be regarded as complementary investi-
gations in suspected multiple myeloma. A
trephine biopsy is essential for diagnosis in
some patients. In others in whom an aspirate
permits a definitive diagnosis the trephine
biopsy is important as a baseline for compari-
son with repeat biopsies during follow up. Not
all patients with a low concentration of a para-
protein require bone marrow examination,
particularly elderly patients in whom the
abnormality has been detected almost inciden-
tally. However, if investigation is thought to be
indicated this should include a trephine biopsy
because this may demonstrate much more
extensive infiltration than is suspected from the
bone marrow aspirate. Immunocytochemistry
and immunohistochemistry can be useful in
establishing the presence of a relatively small
plasma cell clone but if the patient is known to
have a paraprotein these investigations are not
essential.

A trephine biopsy is much more useful than
an aspirate in assessing suspected light chain
associated amyloidosis because the biopsy
specimen is far more likely than the aspirate to
show amyloid deposition.

METASTATIC TUMOUR

A bone marrow trephine biopsy is essential if
bone marrow examination is being carried out
for suspected metastatic disease because the
rate of detection of tumour cells is higher than
with an aspirate.7–10 Nevertheless, trephine
biopsy and bone marrow aspiration should be
regarded as complementary investigations be-
cause either may show tumour cells when the
other procedure fails to do so.7 9 11 A trephine
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biopsy has the advantage that, because of the
possibility of assessing tissue structure and
applying histochemical stains, it may be possi-
ble to predict the tissue of origin of metastatic
tumour—for example, breast or prostate
gland—and this may be of relevance to the
choice of treatment.

Whether bone marrow examination is essen-
tial for staging patients with malignant disease
depends on what treatment is intended, on
whether bone marrow infiltration is likely, and
on whether any bone marrow infiltration
detected will alter the management of the
patient. For example, in small cell carcinoma of
the lung it has been concluded that bone mar-
row examination is not necessary12 or is rarely
necessary.13 The bone marrow is the sole site of
detected metastatic disease in less than 2% of
patients and those with bone marrow infiltra-
tion have a median survival only a little worse
than that of other patients with extensive
disease.12 It has been estimated that if an
appropriate algorithm is followed and investi-
gation is stopped as soon as the first site of
metastatic disease is identified unnecessary
investigation can be avoided and a third of ini-
tial evaluation costs can be saved.13

Bone marrow trephine biopsy is essential in
the initial staging of certain paediatric tu-
mours, such as neuroblastoma, rhabdomyosar-
coma, primitive neuroectodermal tumour, and
Ewing’s tumour. The detection of bone
marrow infiltration in the initial staging bone
marrow biopsy means that trephine biopsy is
also required during follow up.

GRANULOMATOUS DISEASES

A trephine biopsy is always indicated if bone
marrow examination is being performed for
suspected granulomatous diseases such as sar-
coidosis, tuberculosis, cryptococcosis, or histo-
plasmosis. The detection rate is much higher
because the increased reticulin deposition
associated with granuloma formation often
means that there is a dry tap or only relatively
normal bone marrow is aspirated.14 15

ACQUIRED IMMUNE DEFICIENCY SYNDROME

A bone marrow trephine biopsy is often
indicated in patients with AIDS. Specific indi-
cations in this context include pancytopenia,
fever, and lymphadenopathy. A bone marrow
aspirate is much less useful in such patients
and, if bone marrow examination is thought to
be indicated, it should always include a
trephine biopsy. The biopsy may show granulo-
mas or lymphomatous infiltration when the
aspirate is uninformative.

Site and technique of biopsy
A trephine biopsy is usually most easily carried
out on the posterior superior iliac spine, with
the patient in the left or right lateral position
and with the knees drawn up. An alternative
site is the ilium, just below the anterior superior
iliac spine, with the patient supine and the
approach being perpendicular to the ilium. It is
preferable to use disposable needles to avoid
the risks associated with cleaning reusable nee-
dles. Various needle designs are satisfactory

including Jamshidi and Islam needles. Appro-
priate sterile gloves3 should be worn and an
aseptic technique must be used. The procedure
has been described in standard textbooks but
important points will be discussed.

A trephine biopsy and aspiration biopsy can
be carried out through the same skin incision
but with the bone being entered at two
diVerent points, about 1 cm apart. The aspira-
tion is usually performed first but, if a very
large aspirate is taken, this may lead to disrup-
tion of the tissues that are subsequently
included in the trephine biopsy specimen.
However, release of thromboplastic substances
is likely to mean that the probability of obtain-
ing an adequate aspirate is less if aspiration is
performed after, rather than before, a trephine
biopsy. It is also easier to perform the least
painful procedure first. On balance, it seems
preferable to perform the aspirate first, particu-
larly in those cases where it is likely to be cru-
cial in diagnosis.

Local anaesthesia must be adequate with
particular attention being paid to infiltrating an
adequate area of the periosteum. The adequacy
of anaesthesia must be confirmed before
proceeding. In anxious patients, or if technical
diYculties are anticipated, sedation is useful. It
is not necessary to incise the skin to perform an
aspirate but for a trephine biopsy a preliminary
skin incision is desirable. This can be done
either with a lancet or with the sharp edge of
the hollow needle that has been used for injec-
tion of local anaesthetic. The biopsy needle
should be firmly fixed in the cortex of the bone
before the trocar is removed, to avoid including
extraneous tissues in the biopsy specimen. Ide-
ally, the biopsy should measure at least 20 mm
in length after processing. A large biopsy is
particularly important if there is a possibility of
a focal lesion—for example, lymphomatous
infiltrate, metastatic carcinoma, or granulomas
(see below).

Trephine biopsies should be carried out only
by appropriately trained personnel, usually
consultant haematologists or haematopatholo-
gists or trainees in these disciplines.

Trephine biopsies can be carried out safely
on patients with severe thrombocytopenia but
prolonged pressure is indicated to achieve pri-
mary haemostasis and reduce bruising to a
minimum. If technical diYculties are
anticipated—for example, if a patient with
thrombocytopenia is also obese—it is usually
possible to delay the procedure until a platelet
transfusion has been given to raise the platelet
count above 15 × 109/litre. Bleeding problems
are more likely in patients with coagulation
defects and, if patients with severe liver disease
or disseminated intravascular coagulation re-
quire a biopsy, the coagulation defect should be
corrected, as far as possible, before the
procedure is undertaken. If a biopsy appears to
be indicated in a patient who is fully anticoagu-
lated, and in whom cessation of anticoagula-
tion is contraindicated, the clinical situation
should be re-assessed to determine whether a
trephine biopsy is essential for management or
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whether a bone marrow aspirate or an alterna-
tive diagnostic procedure might yield suYcient
diagnostic information.

All patients require an explanation of the
purpose of the investigation and how the
procedure will be carried out. Written consent
should be obtained if the procedure is to be
carried out under general anaesthesia or heavy
sedation. Oral consent is usually considered
suYcient if the patient will be fully conscious
during the biopsy but local hospital policy
should be followed in this regard.

Trephine biopsies of the posterior superior
iliac spine can be carried out successfully in
children and adults. A modified technique
applicable to the tibia has been described for
neonates.16 A core of bone is cut with a hollow
needle and the specimen is then aspirated into a
syringe; marrow structure is preserved and
although the specimen contains small spicules of
bone it can be processed without decalcification.

Adequacy of biopsy
It has been suggested that an adequate trephine
biopsy specimen should contain at least five to
six intertrabecular spaces and, after processing,
should be at least 2–3 cm in length.17 Others
have considered that 1.5–2 cm is an acceptable
length.18 19 Any such statement as to “adequate”
length is arbitrary because the larger the
amount of tissue that is biopsied the greater is
the likelihood of focal lesions being de-
tected.12 20 The amount of assessable haemopoi-
etic marrow included in the biopsy specimen is
of more importance than the total length.
Evidence as to the relation between length and
adequacy was provided by Bishop et al.20 They
demonstrated that the likelihood of detecting a
metastatic tumour increased as the length of
interpretable biopsy specimen increased from
0–0.04 mm to > 2 cm, but there was little
further gain above a length of 1.2 cm; biopsy
specimens of > 2 cm contained tumour in 30%
of cases in comparison with biopsy specimens
of 0.8–1.2 cm, 26% of which contained
tumour. Measurements given relate to a biopsy
specimen that has been paraYn wax embedded
and decalcified because biopsy specimens
shrink by about 25% during processing. It may
reasonably be concluded that a biopsy speci-
men should measure at least 1.6 cm before
processing, but that there will be a higher rate of
detection of focal lesions with larger biopsies. In
the case of children, biopsies will necessarily be
shorter. There are no data on which to base
advice as to adequacy. In the case of neuroblas-
toma, it has been suggested that an adequate
biopsy should either contain tumour or have at
least 0.5 cm of well preserved bone marrow.21

Even this standard may not be achieved in as
many as 25% of biopsies.22

A higher detection rate with bilateral biop-
sies has been demonstrated for neuroblas-
toma,23 small cell carcinoma of the lung,24

Hodgkin’s disease,25 26 non-Hodgkin’s
lymphoma,25 27 28 other malignant disease,25 and
malignant disease in general.29 The higher
detection rate for bilateral biopsies may be
merely a reflection of the larger amount of tis-
sue biopsied, although there is some evidence

of a higher detection rate with bilateral biopsies
than with two biopsies from the same side.30

However, the gains from bilateral biopsies may
not be very great. In a total of 567 patients with
non-Hodgkin’s lymphoma reported in three
large series of patients,25 27 28 there was detect-
able bilateral infiltration in 25% and unilateral
in 10% of cases. If one postulates that there is
an equal chance of the first of two biopsies
being positive or negative in a patient with uni-
lateral detectable disease, then approximately
5% of patients will have disease detected only
in the second of two biopsies. The proportion
of patients in whom disease management is
altered by the second biopsy is likely to be less
than 5%.

A reasonable compromise, given that patient
discomfort must be considered in addition to
the likelihood of gaining extra useful infor-
mation, would be to measure the size of the
biopsy specimen and to perform a second
biopsy, preferably from the contralateral iliac
crest, whenever the length of the initial
unprocessed specimen is less than 1.6 cm and
the results of the procedure would be likely to
alter the management of the patient.

Processing of biopsy specimens and
staining of sections
If an adequate aspirate has not been obtained it
is useful to make a touch imprint of the biopsy
specimen, for cytological examination, before
putting it into fixative. This is done by rolling
the specimen gently along a slide and permits a
diVerential count similar to that performed on
aspirate films.31 If an imprint is not needed, the
biopsy specimen should be placed immediately
in fixative and when adequately fixed should be
decalcified and processed further.17

Plastic embedding of trephine biopsy speci-
mens, which can then be sectioned without
decalcifying, gives very good cytological detail.
However, excellent results can also be obtained
from paraYn wax embedded biopsy specimens
if they are processed carefully and if sections
are thin (not more than 4 µm and preferably
considerably less).

All biopsy specimens should have sections
stained with haematoxylin and eosin (H&E) and
for reticulin. A Giemsa stain on all specimens is
also highly desirable because it yields infor-
mation not available from an H&E stain.
Specifically, a Giemsa stain permits the recogni-
tion of mast cells, highlights the presence of
increased numbers of plasma cells or eosi-
nophils, and helps in making a distinction
between myeloblasts and proerythroblasts. It
also aids the detection of abnormal bone struc-
ture. The eVort needed to achieve consistently
good Giemsa stains is worthwhile for the extra
information yielded. An iron stain is unreliable
on decalcified specimens because some or all of
the iron may be removed during decalcification.
However, if iron is detected this information can
be of use. Either an iron stain can be performed
in all cases or this stain can be applied selectively
when it appears relevant—for example, if no
adequate aspirate was obtained. In either event,
it is necessary to remember that absence or
apparent reduction of stainable iron in sections
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of a decalcified trephine biopsy specimen is not
relevant and the report should therefore be
worded carefully. The report should state “the
iron stain is negative” rather than “storage iron
is absent”. The statement that “storage iron is
reduced” cannot (and therefore should not) be
made in relation to a decalcified biopsy
specimen.

Most laboratories cut only the number of
sections they intend to stain. A superior
approach, but one that is not often followed on
grounds of cost, is that of sectioning the entire
block and H&E staining 20 representative sec-
tions (five/slide) from diVerent levels in the
biopsy specimen.18 If a focal lesion is detected it
is then possible to select the section adjacent to
the section of interest for immunohistochemis-
try.

Immunohistochemical stains should be ap-
plied selectively using appropriate methods of
antigen retrieval when necessary. Table 22

summarises the useful immunohistochemical
stains and a more extensive and detailed list is
provided in the book by Bain et al.17

Examining and reporting a trephine
biopsy, including areas of controversy
WHO SHOULD REPORT A TREPHINE BIOPSY?
The question of who should report a trephine
biopsy is problematical. Ideally, this should be
done by a haematopathologist who has been
trained adequately in both laboratory haema-
tology and histopathology and who is also
competent to assess blood films and bone mar-
row aspirates. Problems arise in countries
where haematologists and histopathologists are

narrowly trained in their specific disciplines
and do not have a broad area of competence. In
such circumstances, the haematologist may be
more reliable at interpreting the trephine
biopsy specimen in patients with acute and
chronic leukaemias, myelodysplastic syn-
dromes, and myeloproliferative disorders,
whereas the histopathologist may be more
competent at diagnosing fungal and mycobac-
terial infection and interpreting infiltration by
non-haemopoietic tumours. In addition, the
practical reality of the situation is that, except
when there is a very large volume of haemato-
pathological specimens justifying a separate
laboratory, biopsy specimens are likely to be
processed by a histopathology laboratory even
if the stained sections are then presented to a
haematologist for assessment. The lack of a
single group of pathologists with the training
and experience to interpret blood films, bone
marrow aspirates, and trephine biopsy speci-
mens is hardly ideal but should be acknowl-
edged and the practical problems created
should be confronted. The only solution is
close cooperation between disciplines. Ideally,
in this circumstance the blood film, bone mar-
row aspirate, and trephine biopsy specimens
should be examined simultaneously by a
haematologist and histopathologist working
together. If the workload of either does not
permit this for all specimens then the mini-
mum acceptable safeguard is that the his-
topathologist should not release a report on a
trephine biopsy without ascertaining the hae-
matologist’s opinion on the blood film and
bone marrow aspirate. If there is any apparent
discrepancy between the findings this should
be resolved by a joint examination of the slides
of the case or, at the very least, by a telephone
conversation between those responsible for
reporting the specimens. Reports should only
be issued by a qualified haematologist or
histopathologist.

EVALUATING A TREPHINE BIOPSY SPECIMEN

H&E stained sections of the specimen should
be examined systematically at low power (×2.5,
×4, or ×10 objective), at medium power (×20,
×40, or ×50 objective), and at high power
(×100, oil immersion objective).

Low power examination is important for
evaluation of the adequacy of the biopsy speci-
men and for assessment of cellularity and the
detection of focal lesions. A short piece of sub-
cortical bone marrow is totally inadequate for
assessment because it is likely to be of low cel-
lularity. Focal lesions that may be noted at low
power include granulomas and focal infiltrates
of lymphoma cells or carcinoma cells.

Examination at low to medium power
permits assessment of cellularity, bone struc-
ture, and megakaryocyte numbers. At medium
power the location of cells of erythroid and
granulocytic lineages and their relative propor-
tions can be assessed, the nature of any focal
lesions can be determined, and blood vessels
can be examined.

Examination at high power is important if
fine cellular detail is to be appreciated and if
fungal and protozoal infections are to be

Table 2 Useful immunohistochemical stains

Specificity of monoclonal antibody (or
polyclonal antiserum)

Condition or circumstance in which
immunohistochemical stain is useful

CD3, CD1a, CD5, CD8 Detection of T cells and T cell subsets (note: CD5
is also expressed on some B cells and B cell
neoplasms and CD1a on Langherhan’s cells)

CD20, CD79a, CD10, CD23 Detection of B cells and B cell subsets
Terminal deoxynucleotidyl transferase

(TdT)
Detection of immature cells in most acute
lymphoblastic and some acute myeloid leukaemias

CD34 Detection of immature cells in acute and chronic
leukaemias and some cases of myelodysplastic
syndrome (also useful for accentuation of vessels)

Myeloperoxidase, neutrophil elastase,
CD68

Detection of granulocytic and monocytic
diVerentiation

Glycophorin Detection of erythroid cells
CD61 or von Willebrand’s factor Detection of megakaryocytes
Light chains (ê or ë) Detection of isotype restriction (and therefore

probably monoclonality) in multiple myeloma,
MGUS, lymphoplasmacytoid lymphoma, and
amyloidosis

CD15 Confirmation of Reed-Sternberg and mononuclear
Hodgkin’s cells

CD30 Detection of infiltration by anaplastic large cell
lymphoma and Reed-Sternberg and mononuclear
Hodgkin’s cells

CD31 Endothelial cells (macrophages, monocytes,
megakaryocytes, and plasma cells are also positive)

Cyclin D1 Detection of mantle cell lymphoma
ALK1 Detection of anaplastic large cell lymphoma
Epithelial membrane antigen Detection of infiltration by carcinoma cells or

anaplastic large cell lymphoma
Cytokeratin, prostate specific antigen,

prostatic acid phosphatase
Diagnosis of infiltration by carcinoma cells

CD1a Diagnosis of Langherhan’s cell histiocytosis
Mast cell tryptase Detection of mast cells and diagnosis of systemic

mastocytosis
HMB45 and melan A (S100 less specific) Melanoma
Vimentin, desmin, actin, myoglobin,

chromogranin A, protein gene product
9.5, neurone specific enolase

DiVerential diagnosis of small cell tumours of
childhood

MGUS, monoclonal gammopathy of undetermined significance.
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detected. Although cryptococci are usually
readily detected at medium power,
histoplasmosis—particularly in patients with a
poor immune response as a consequence of
AIDS—can easily be missed if high power
examination is omitted. The correct diagnosis
of acute leukaemia, the myelodysplastic
syndromes, megaloblastic anaemia, and
lymphoma requires high power examination.

After examination of the H&E stained
sections, the Giemsa stain, reticulin stain, and
iron stain should be examined. The reticulin
should be graded, according to a standardised
published system, and any focal increase in
reticulin deposition should be noted. The pres-
ence of focal reticulin deposition is an indica-
tion to re-examine the H&E stained sections in
case a focal infiltrate or a granuloma has been
missed.

After routine stains have been examined a
decision should be made as to whether any
specialised cytochemical stains (such as Congo
red stain or Ziehl-Neelsen stain) or immuno-
histochemical stains are needed.

REPORTING A TREPHINE BIOPSY SPECIMEN

The trephine biopsy report should begin with a
macroscopic description and, usually, a state-
ment that the specimen was embedded in its
entirety. Usually, the length of the biopsy is the
only useful information to be gained, but occa-
sionally the biopsy specimen is macroscopically
abnormal.

The report of the microscopical appearances
should begin with a statement as to the size of
the specimen or its adequacy for diagnosis and
should then comment systematically on cellu-
larity, bone structure, haemopoietic cells, and
any abnormal infiltrate. Special stains, if any,
should be assessed and commented on. The
report should finish with a summary of the
abnormalities detected and their likely import-
ance.

At this stage, if not earlier, the haematologist
or histopathologist should have examined or
ascertained the findings on the bone marrow
aspirate and, if assessment of cytological and
histological features is consistent, should issue
a report. If it is necessary to issue a provisional
report—for example, because special stains are
pending or because a second opinion is being
sought—this should be clearly stated.

Laboratories must have procedures in place
to ensure that unauthorised provisional reports
are not inadvertently released to clinical staV. It
is useful for laboratory staV if all provisional
reports on laboratory computers are clearly
indicated as “UNAUTHORISED REPORT”
so that laboratory staV referring to them are
instantly aware of their status. At the point
when a report has been finalised and author-
ised the name of the pathologist issuing the
report must be added, either as a signature or
by computer authorisation using a secure pass-
word system.

Standard operating procedure
The performance of a trephine biopsy, the
processing of the biopsy specimen and the

reporting of the histological sections should be
in accordance with standard operating proce-
dures.

I am grateful to colleagues who critically reviewed the
manuscript—Dr DM Clark, Dr R Hasserjian, Professor K Gat-
ter, Dr M Reid, Professor I Roberts, and Dr BS Wilkins.
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