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An Audit of the Length of Bone Marrow
Trephine Biopsy in Adult Patients:

A Cross-sectional Study

VANDANA BHATTI', ASHIMA?, GAGANDEEP DEVAL?3, ROMA ISAACS*

ABSTRACT

Introduction: A bone marrow trephine biopsy is a minor
surgical procedure used to diagnose various haematological
and non haematological diseases, such as leukaemia, multiple
myeloma, and parasitic disorders like histoplasmosis and
leishmaniasis. It is often performed alongside bone marrow
aspiration to gather additional information about cellularity, the
arrangement of marrow components, and the presence of focal
diseases. According to the World Health Organisation (WHO),
the recommended minimum adequate length for a trephine
biopsy is >1.5 cm (before processing).

Aim: To conduct an audit of trephine biopsy lengths and assess
their diagnostic utility among adult patients.

Materials and Methods: This cross-sectional study analysed
all bone marrow biopsies from adult patients received at the
Department of Pathology, Christian Medical College and Hospital
in Ludhiana, Punjab, India, over a three-year period (January
2019 to December 2021). The biopsies were categorised into
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three groups based on their length at the time of grossing:
Group A (>1.5 cm), Group B (1-1.4 cm), and Group C (0.5-
0.9 cm). The length of each trephine biopsy was recorded and
its diagnostic usefulness was evaluated.

Results: The study included 1,155 trephine biopsies performed
over the three-year period. Out of these, 1042, 97, and 16
biopsies were allocated to Groups A, B, and C, respectively.
Biopsies meeting the recommended length (>1.5 cm) accounted
for 90.2% of the cases. Longer biopsies were associated with
a higher rate of conclusive diagnosis compared to shorter
biopsies (p-value=0.02). However, when comparing Groups A
and B individually, no significant difference was observed in
terms of the conclusive diagnosis (p-value=0.9).

Conclusion: Trephine biopsy is a vital tool for diagnosing
haematological disorders, particularly focal lesions. Obtaining
longer trephine biopsies should be emphasised, as they
contribute to a more definitive diagnosis.

Keywords: Biopsy length, Diagnostic concordance, Haematological disorders

INTRODUCTION

Bone marrow examination is an important investigation in any
haematological diagnosis. It plays a crucial role in diagnosing
conditions such as leukaemia, lymphoma, multiple myeloma,
unexplained anaemia, and myelodysplastic syndrome [1-4]. It
also aids in the diagnosis of fungal and parasitic disorders like
histoplasmosis, leishmaniasis, and cryptococcosis [5-7]. In some
cases, the aspiration technique may fail to yield sufficient marrow
particles, even when performed by experts. This can result in dry
taps or the inability to make a diagnosis based on the aspirate
alone [8].

To address the issue of “dry tap,” where inadequate or no material
is obtained during the aspiration procedure, McFarland W and
Dameshek W introduced a method of obtaining bone marrow core
biopsies in the late 1950s [9]. Additionally, histological examination
of the trephine biopsy can provide valuable information about
various types of focal bone marrow diseases, including lymphomas,
metastases, granulomas, and myelomas [2,10-12]. In conditions
like myelodysplasia, the trephine biopsy offers additional information
about cellularity, the arrangement of marrow elements, and focal
disease [13]. Trephine biopsies can also be used for performing
immunohistochemistry, which is beneficial in the diagnostic
evaluation of haematological disorders involving the bone marrow
[14]. Due to these advantages, bone marrow trephine biopsy is a
commonly performed procedure. The posterior iliac crest is the
preferred anatomical site for bone marrow aspiration and trephine
biopsy [15]. Other sites that may be used include the anterior iliac
crest, sternum, or medial surface of the tibia in infants [1,16]. The
bone marrow trephine biopsy can be performed before or after the
aspirate [1]. The recommended length of the core trephine biopsy

from an adult is >1.5 cm, as recommended by the WHO [17]. The
biopsy specimen shrinks by approximately 20% after processing.
This study presents an audit of trephine biopsy length and diagnostic
concordance among different biopsy lengths.

MATERIALS AND METHODS

This retrospective cross-sectional study was conducted in the
Department of Pathology at a tertiary care centre in North India
over a three-year period (January 2019 to December 2021). The
study received approval from the Institutional Research and Ethics
Committee (ref CMC/4693).

Inclusion criteria: All bone marrow trephine biopsies performed
on adult patients (>18 years of age) were included in the study.

Exclusion criteria: Biopsies from children (<18 years of age) were
excluded from the study.

Procedure details: After obtaining consent from the patient, trained
physicians/physician assistants performed the trephine biopsies
using a trephine biopsy needle (Jamshidi needle of gauge 11G/13G)
from the posterior superior iliac spine. The biopsies were then
placed in 10% formalin for fixation and sent to the histopathology
department. The length of the biopsies was measured, and they
were subsequently decalcified in 10% formic acid for 24 hours. After
decalcification, the biopsies were processed in a Leica automatic
tissue processor following standard protocols, and then embedded
in paraffin wax. Thin sections measuring 3-4 um were cut, and
slides were prepared. The slides were stained with Haematoxylin
and Eosin (H&E) as per routine procedure.

These H&E slides were retrieved from the records and studied.
Relevant information was obtained from bone marrow requisition
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forms and bone marrow reports in the departmental records.
The biopsies were divided into three groups based on their
measured length at the time of grossing: Group A (1.5 cm),
Group B (1-1.4 cm), and Group C (0.5-0.9 cm) [Table/Fig-1].
The conclusive diagnosis of the trephine biopsy was noted and
compared among the three groups. A conclusive diagnosis was
defined as one in which the pathologist was able to provide an
opinion based on the trephine biopsy that contained sufficient
bone marrow tissue for evaluation.
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STATISTICAL ANALYSIS

The data were analysed using GraphPad InStat Version 3.06
statistical software. Percentages and proportions were calculated,
and descriptive analysis was performed with measures of variance
including mean, median, and standard deviation for continuous
variables. Nominal variables were expressed as percentages. The
Chi-square test was used to calculate the p-value.

RESULTS

A total of 1155 biopsies were included in the study, comprising
685 males (59.3%) and 470 females (40.7%) with a male-to-female
ratio of 1.4:1. The age of the patients ranged from 18 to 94 years,
with a mean age of 51.7+16.6 years. The indications for bone
marrow examination are presented in [Table/Fig-2]. Among the
biopsies, 659 were malignant and 496 were non malignant. The
most common indication for malignant biopsies was leukaemia,
while for non malignant biopsies, it was cytopenia under evaluation.

Indication | N (%)
Malignant

Leukaemia 301 (26.1)
Plasma cell dyscrasia 158 (13.7)
Lymphoma 84 (7.3)
Myeloproliferative disorder 78 (6.8)
Myelodysplastic syndrome 38 (3.3
Non malignant

Cytopenia under evaluation 279 (24.2)
Anaemia under evaluation 75 (6.5)
Immune thrombocytopenic purpura 73 (6.3)
Pyrexia of unknown origin 24 (2.0)
Tuberculosis 19(1.6)
Metastasis 6 (0.5)
Aplastic anaemia 5(0.4)
Organomegaly 3(0.3)
Others* 12 (1.0)

[Table/Fig-2]: The indications of bone marrow examination.

*Others include Pure red cell dysplasia-2, Eosinophilia under evaluation-2, Haemophagocytic
lymphohistiocytosis-3, Leucocytosis under evaluation-5
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The number of biopsies in Groups A, B, and C were 1042 (90.2%),
97 (8.4%), and 16 (1.4%), respectively. When comparing these
three groups, a significant p-value of 0.02 was obtained, suggesting
an association between the length of the trephine biopsy and a
conclusive diagnosis [Table/Fig-3].

No. of biopsies Biopsies optimal for
in each group conclusive diagnosis
Group (cm) (N=1155) (%) (%) p-value
A(>1.5) 1042 (90.2) 1019/1042 (97.8)
B(1-1.4) 97 (8.4) 95/97 (97.9) p-value=0.02
C(0.5-0.9) 16 (1.4) 14/16 (87.5) (Significant)
1128/1155

[Table/Fig-3]: Association of trephine biopsy length with a conclusive diagnosis.

In Group A, a conclusive diagnosis was given in 97.8% of cases,
in Group B, it was 97.9% of cases, while in Group C, a conclusive
diagnosis was given in 87.5% of cases. However, when Groups
A and B were compared, no difference was observed in terms of
trephine biopsy length and a conclusive diagnosis, as the p-value
was not significant (p-value=0.9) between these two groups. This
suggests that even a trephine biopsy length of 1 to 1.4 cm, with
adequate tissue for examination, yielded comparable results to that
of a trephine biopsy length >1.5 cm.

It was observed that 27 out of 1155 (2.33%) trephine biopsies
were suboptimal and did not yield a conclusive diagnoses. These
included 2.21% (23/1042), 2.06% (2/97), and 12.50% (2/16)
biopsies in Groups A, B, and C, respectively. No diagnosis could
be given for these biopsies, and they were reported as suboptimal
for comments.

DISCUSSION

Bone marrow examination is a commonly performed procedure
for diagnosing various haematological and non haematological
disorders. It helps in obtaining specimens to assess bone marrow
morphology and cellularity, as well as for special tests such as
cytogenetic studies, molecular studies, and flow cytometric
immunophenotyping [11]. Bone marrow trephine biopsy, when
performed in conjunction with bone marrow aspiration, provides
better information on cellularity and is better at detecting focal
lesions [1,18].

The length of the trephine biopsy is one factor that can affect its
diagnostic yield. Firstly, a longer biopsy provides a larger amount of
tissue for evaluation. Secondly, it may contain more representative
tissue, leading to a more accurate evaluation. A study by Ur
Rehman S et al., on 393 trephine biopsies showed that the rate of
diagnostic positivity on trephine biopsies is directly proportional to
the length of the biopsy [19]. A larger size of trephine biopsy also
allows for a more comprehensive evaluation of the architecture of
the bone marrow, its cellular composition, and the identification of
focal lesions involving the marrow. In a study by Campbell JK et
al., they found that the rate of conclusive diagnosis of lymphoma
(which can have focal involvement of the marrow) increased with
the increasing length of the biopsy. They noticed that 20% of
biopsies <2 cm in length yielded a positive diagnosis of lymphoma,
while the percentage increased to 35% in biopsies >2 cm
(p-value=0.023) [20].

Present study analysed 1155 trephine biopsies performed on patients
with an average age of 51.7+16.6 years. The most commmon indication
for bone marrow examination was leukaemia, while other indications
are listed in [Table/Fig-1].

According to WHO guidelines, the recommended length for a
trephine biopsy is >1.5 cm [17]. In present study, 90.2% of the
trephine biopsies were of the recommended length. In contrast, Ur
Rehman S et al., found that only 22.3% of biopsies were of the
recommended length in their study [19]. Authors observed that out
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of the 90.2% of biopsies that were of the recommended length,
97.8% were optimal for a conclusive diagnosis, while the rest were
mixed with fibro-collagenous tissue and skeletal muscle fibres and
showed crush artifacts, hence they were considered suboptimal.

It was noted that out of the 8.4% of biopsies in the range of 1-1.4 cm
(Group B), 97.9% were optimal for a conclusive diagnosis. When
comparing Group A and Group B, the p-value was not significant,
suggesting that there was not much difference in the rate of
conclusive diagnosis between the two groups. Similar findings
were observed by Ur Rehman S et al., [19]. Thus, even biopsies in
the length range of 1-1.4 cm can provide a conclusive diagnosis if
there are adequate inter-trabecular spaces for evaluation.

When all three groups were compared for the rate of conclusive
diagnosis, a significant p-value was obtained. This suggests that as
the length of the biopsy increases, the rate of obtaining a conclusive
diagnosis also increases. Longer biopsies provide more material
for evaluation, resulting in a higher rate of conclusive diagnosis
compared to smaller biopsies. Similar findings were observed by
Campbell JK et al., and Ur Rehman S et al., [19,20].

In present study, 27 out of 1155 (2.33%) trephine biopsies were
suboptimal and yielded an inconclusive diagnosis. These included
2.21% (23/1042), 2.06% (2/97), and 12.50% (2/16) biopsies in
groups A, B, and C, respectively. Most of these suboptimal biopsies
were from Group C, which had a length of less than 0.5 cm
(12.5%). Ur Rehman S et al., observed that 6.5% of biopsies were
suboptimal, with the majority (50%) being 0.5 cm in length, which
was similar to present study findings [19].

Limitation(s)

This study included biopsies from adult patients only, and biopsies
from children (under 18 years of age) were not included. Another
limitation was that the representation of cases in Group B and C
was lower compared to Group A.

CONCLUSION(S)

Trephine biopsy plays a vital role in diagnosing haematological
disorders, especially focal lesions. Longer trephine biopsies are
beneficial in reaching a conclusive diagnosis, so physicians should
prioritise obtaining longer trephine biopsies. While WHO recommends
a trephine biopsy length of more than 1.5 cm, it is worth noting
that a trephine biopsy length of 1-1.4 cm, with sufficient tissue for
evaluation, can also provide a conclusive diagnosis.
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