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Bone marrow trephine biopsy in infants

Abstract
Central review of bone marrow trephine
biopsies obtained between January 1990
and July 1996 from 282 children with neuroblastoma showed that 18% of cores from
older children and an unacceptably high
36% from infants were inadequate (p =
0.0002). Centres should choose their operators for this invasive investigation of
infants with more care in order to reduce
the failure rate.
(Arch Dis Child 1997;77:60–61)
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There are few opportunities to measure the
success of bone marrow trephine biopsy at
providing potentially clinically useful tissue
from children. There is no point in this invasive
procedure unless evaluable tissue is obtained.
Multicentre studies of neuroblastoma which
require regular bone marrow examinations
oVer a chance to assess large numbers of biopsy
cores. We have previously shown a 17% failure
rate to obtain adequate bone marrow trephine
biopsies from children, with wide variation in
success between individual centres.1 It seemed
likely that it would be even harder to obtain
adequate specimens from infants than older
children, but too few infants were included in
that study to investigate that possibility. Further accrual of specimens sent by members of
the European Neuroblastoma Study Group for
central review provided a unique opportunity
to evaluate our ability to carry out this
theoretically simple but, in practice, technically
demanding investigation in infants. The results
might reasonably be extrapolated to bone marrow biopsy in other infants, whatever disease
might be under investigation, and may help
paediatricians to approach the choice of operator with more care when infants under their
care need to have this investigation.
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Methods
The study ran from January 1990 to July 1996.
Sections of bone marrow biopsy cores were
reviewed by both authors and assessed for,
among other things, adequacy. Criteria for
adequacy have already been described1 but,
briefly, cores containing less than 0.5 cm of
interpretable marrow after fixation and sectioning were considered inadequate. Occasional smaller cores were considered adequate
if they contained obvious tumour. ‘Infants’
were defined as being less than 1 year old at
diagnosis. This cut oV in age is not entirely
arbitrary; treatment regimens for neuroblastoma recognise this age as an empirically valu-

able threshold when deciding on treatment and
analysing outcome. It therefore formed a natural cut oV for this study. Many had two biopsies
at each staging procedure because this was
requested by the treatment protocol; but
biopsy (as opposed to aspiration of marrow)
was an optional investigation in infants under 6
months old. The age of each infant at the time
biopsy was carried out was recorded. Results
from infants who, over the course of management, became older than 1 year have been
included in the analysis. Inadequacy rates were
analysed by ÷2 test.
Results
Sections of bone marrow cores from 282 children with neuroblastoma were reviewed; 1082
biopsies came from 250 older children and 58
from the 32 infants. One hundred and eighty
four of the older children’s biopsies (18%) were
inadequate, and 21 of the infants’ biopsies
(36%). This diVerence is significant (÷2 =
13.76, p = 0.0002). The 58 biopsies from the
infants were obtained during 39 staging or
restaging procedures. Only 18 staging procedures yielded two adequate cores of marrow. In
six, a single adequate biopsy was obtained. In
15 (39%) no adequate core was obtained.
Twenty five of the biopsies were taken from
infants aged less than 6 months, of which 10
were inadequate. Eleven of 33 biopsies from
those over 6 months old were inadequate. This
diVerence is not statistically significant. Some
excellent cores were obtained from infants
aged 2 months, while some staging procedures
in 1 year olds yielded no evaluable material.
There are no data on attempted biopsies which
yielded no specimen at all. There were insuYcient anterior (as opposed to posterior) iliac
crest—or other site—biopsies to detect any
eVect of the site of biopsy on adequacy. Too few
infants have been studied to warrant centre by
centre analysis.
Discussion
This study confirms the ‘common sense’ but
hitherto undocumented clinical impression
that bone marrow trephine biopsy is even more
diYcult to perform in infants than in older
children. A simple diVerence in size will
account for some of the technical problems. In
addition, the cartilaginous consistency of the
iliac crest feels very diVerent from the somewhat harder bone of older children and can
cause insecurity in inexperienced operators.
Perhaps more importantly, this study also
reveals the scale of the problem: an unacceptably high rate of failure (36%) to obtain useful
specimens from infants. Given the lack of data
on attempted biopsy with no specimen at all,
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ran for over six years, contained only 32
infants. However, for the individual infant, a
bone marrow trephine biopsy is an important
event. It is a major invasive investigation, with
the need for, in many centres, a general anaesthetic and the potential for inadvertent additional trauma. Paediatricians—and the operators they choose—have a responsibility to
ensure that such investigations are carried out
eVectively. Our earlier study1 showed that
trainee paediatricians were prominent among
the usual operators in many centres and that
consultant paediatricians were only rarely
involved. It seems particularly inappropriate
for such trainees to carry out bone marrow
biopsies in infants unless, having acquired the
necessary skill under careful supervision, they
continue to perform them regularly in later life;
and there is little to suggest that most do so,
even in specialist referral centres.
When contemplating bone marrow trephine
biopsy in infants, paediatricians in individual
centres should choose their operators with even
more care than they do for older children in
order to reduce the high rate of failure.
Alternatives might be for some centres without
experienced and successful operators to reconsider whether such biopsies should even be
attempted in children under the age of 1 year,
or they might wish to refer infants to another
centre with more experience of the procedure.
We thank the United Kingdom Children’s
Cancer Study Group for organising and
executing the transfer of marrow sections.
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and given the fact that bone marrow biopsy in
infants under 6 months old was optional, this
detected failure rate probably underestimates
the technical diYculty of the procedure. Even
though the diYculty in very small infants is
already acknowledged, and reflected in the
optional nature of this investigation in such
cases, there is no room for complacency where
infants over 6 months of age are concerned, in
whom 11 of 33 submitted cores were inadequate. Had we used rather more stringent criteria for adequacy such as those determined for
adults by the Christie Hospital2 or the suggested target of 1 cm of bone marrow
contained in recent internationally agreed
criteria for investigating neuroblastoma,3 the
detected failure rate would have been even
higher.
The results have implications both for those
involved in managing children with nonhaemopoietic cancers and those involved in
requesting or obtaining bone marrow biopsies
from any infants, whatever disease they may be
investigating. The high rate of inadequate
biopsies and the fact that less than half of these
infants had completely satisfactory staging
examinations of the bone marrow suggest that
in many centres it may not be possible to
achieve in infants the investigative standards
recommended for the bulk of children with
neuroblastoma. It also seems likely that similar
failure rates will occur in infants with other
diseases.
Too few infants were biopsied to allow
analysis of any putative eVect of numbers of
cases on success. Even our previous study,1
which looked at over 800 biopsy cores, could
not detect any clinically important correlation
between inadequacy rates and numbers of
cores submitted by each centre. This observation leaves open the possibility that the intrinsic skill of individual operators, nurtured in
other patients, may be at least as important as
familiarity with this procedure in infants.
Suggestions that retraining or changing
operators might bring about an improvement1
have not yet been borne out by a fall in the failure rate in older children. In infants there is
even less room for optimism. If we beg the
question of the importance of experience in
infants, few haematologists or paediatricians
will ever build up substantial experience of this
investigation. This multicentre study, which

