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FiF?ure 4 (A,B) mRNA in situ hybridisation (ISH) with Epstein—Barr virus-encoded small RNA-1 probe in a case of Hodgkin's lymphoma focally
affecting the bone marrow (A) 6 100; (D) 6 400. (C,D) mRNA-ISH with 1 and X light chain probes in a case of myeloma: (C) «, 6 200; (D) 2, 6 200.

need to study cases for a wider array of PCR-based molecular
diagnostics and analyse a large number of samples. Although
many investigators find formalin-fixed, EDTA-decalcified
paraffin-wax-embedded BMT specimens to be adequate for
molecular diagnostics, the preservation of DNA has been
previously reported to be superior with zinc-based fixatives
compared with formalin.” **

Laboratory integration and turnaround time

We aimed at making a protocol that would be quick, so as not
to hamper the turnaround time and at the same time include
procedures that would generally be similar to other tissue
processing protocols in the laboratory. The H&E-stained
section with Giemsa, reticulin and Perl’s and the initial panel
of immunostains is ready in 72 h of receipt of BMT samples.
The H&E-stained section and the sections stained with
histochemical stains are available in 48 h, if there is a need
for urgent or provisional report (table 2).

Beta actin  Immunoglobulin Heavy chain

M 1 2 3 4 5 6 M

200 bp
100 bp

Figure 5 PCR with DNA extracted from bone marrow trephine (BMT)
specimens. Lanes 1 and 4, a BMT specimen with no evidence of
neoplastic disease. Lanes 2 and 5, a BMT specimen heavily affected by
chronic lymphocytic leukaemia. Lanes 3 and 6, water control. Lanes 1-3,
PCR ona{ysis with primers for B-actin gene. Lanes 4-6, PCR analysis with
FR3 and JH primers for identification of immunoglobulin heavy chain
gene rearrangement. M, DNA marker.

It should be emphasised that thin sectioning, preferably by
an experienced histotechnologist, is a key variable in
ensuring excellent slides from which a maximal amount of
diagnostic information can be extracted.

Affordability and toxicity

The costs of the reagents and their disposal are comparable
with standard approaches and are considerably cheaper than
resin-embedding techniques. The AZF fixative is less toxic
than many “special” fixatives and on a par with formalin.
One of the major advantages is that the processing is similar
to that of a non-osseous biopsy specimen and can be
incorporated into the routine laboratory schedules.

CONCLUSIONS

Although we find that our method works very well at the
Hammersmith Hospital, the ideal method for handling BMT
specimens should be worked out at each institution.
Variables to be considered are the ability to provide
haematologists with special fixatives, the costs of fixatives
(and the disposal thereof) and special processing such as

Table 2 Turnaround time for bone marrow trephine
biopsy specimens including first panel of
immunohistochemistry

Procedure
Procedure Time (h)  completion on day
1 Fixation 20-24 1
2 Decalcification [ 1
3 Processing and embedding 12-16 2
4 Sectioning for haematoxylin 1 2

and eosin, special stains and
first panel of immunostains

5 Staining procedures including 6 3
first panel of immunostains
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Take-home messages

® The Hammersmith Protocol provides a comprehensive
approach to handle and investigate bone marrow
trephine biopsy samples with an intent to aid and affect
management of haematological conditions, especially
haematological malignancies.

® The protocol provides excellent morphology, optimal
antigen preservation for a complete array of immuno-
histochemistry and nucleic acid preservation for PCR
and mRNA in situ hybridisation-based studies.

® Morphology is comparable to plastic sections as 1-um-
thin sections can be made.

® The protocol can be used in a routine histopathology
setup and does not require any specialised equipment.

® The protocol provides a fast turnaround time with
results of haematoxylin and eosin and other histo-
chemical stains being available in 48 h and those of
other immunostains being available in 72 h of carrying
out the biopsy.

resin embedding, the requirement for rapid generation of
diagnostic slides to speed turnaround time, the experience of
the histotechnologists and the need for molecular studies on
the types of trephine biopsy specimens obtained at that
institution. In addition, different fixation and decalcification
methods may have variable success in interacting with
different types of tissue processors, antigen-retrieval methods
and immunohistochemistry methods. We believe that, with
minimal adaptations to suit minor differences in general
tissue processing among different histopathology labora-
tories, the Hammersmith protocol described in this commu-
nication can be easily standardised and maintained in any
laboratory. This method provides excellent morphology and
immunohistochemistry results. In addition, the method is
also optimal for preservation of nucleic acids, both DNA and
RNA, for molecular diagnostics and ISH-based studies.
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