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Abstract
To study the histopathology of bone lesion received as core cut biopsy and the adequacy of core cut
biopsy in diagnosis of bone lesion. Between June 2012 to May 2013, 90 core cut bone biopsy for
histopathology were included in this study. Clinical and radiological findings were obtained from patient
records. Core cut biopsy for suspected lesions were obtained by trephine biopsy needle and formalin
fixed. Not more than two cores were taken. Except in young all biopsy was under local anesthesia. Deep
seated lesions were sampled under CT guidance. Specimens were decalcified, paraffin embedded,
haematoxylin, eosin stained and studied. All age group were included, youngest being one year and
oldest being 92 year old. Males were 55% and females were 45%. 80% of bone biopsies could be
diagnosed in closed biopsy specimens. 20% were inconclusive needed open surgical biopsy. Out of 80%
diagnosed cases only 44% went for open surgical biopsy. In 92% (out of 44%) the diagnosis matched the
core cut biopsy. The remaining cases which were not operated either were mainly metastasis or
tuberculosis which was treated conservatively. Some were lost to follow up as some were referred to
oncology centres for limb salvage options. Core cut bone biopsy is a convenient and cost effective
method for diagnosis of bone lesions. It can be done for early diagnosis of bone lesions. It needs a closed
association between the orthopaedician, radiologist and pathologist.
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1. Introduction
Early diagnosis and treatment is the key to success in all lesions of the bone. Biopsy can be
done by fine needle aspiration, core needle biopsy or an open incisional biopsy. Complications
are greater with incisional biopsy however this procedure is least likely to be associated with a
sampling error and it provides the most tissue for additional diagnostics studies such as
cytogenetics and flow cytometry. Difficulty with open incisional biopsy includes the necessity
of operating room set up, general anesthesia, spinal or regional anesthesia .Morbidity of
surgical site, surgical complication and tumor contamination are anticipated with open
incisional biopsy. Finally expense is more when compared to fine needle aspiration and core
cut biopsy. Tumor contamination is an important issue as far as future limb salvage is concern.
In experienced hands core needle biopsy can provide an accurate diagnosis in 90% cases the
limited amount of tissue may not be adequate for accurate grading or for additional studies.
Fine needle aspiration may be 90% accurate for determining malignancy, however its accuracy
to determine specific tumor type is low. The absence of malignant cells on fine needle
aspiration is less reassuring than a negative incisional biopsy. Diagnostic accuracy greatly
influenced by specimen obtained with various biopsy methods. Needle core biopsy and fine
needle aspiration biopsy are less invasive, fever complication and less expensive, the main
disadvantage includes limited sample and small tissue core.
Open incision biopsy is considered gold standard for musculoskeletal lesions, which provides
adequate tissue for histologic and additional studies. In present years the diagnostic accuracy
of core biopsy or fine needle biopsy has been repeated to be close to that of open biopsy [1-6].
The use of needle biopsy replaced open biopsy for soft tissue mass in clinical musculoskeletal
oncology [7]. Our study says core cut biopsy in bone lesions is also a promising diagnostic
technique, as far as early diagnosis and cost effectiveness is concern.
~9~

International Journal of Orthopaedics Sciences

2. Materials and methods
In this study 90 core cut percutaneous bone biopsies for
histopathological assessment were done from June 2012 to
May 2013. Clinical and imaging findings were obtained from
patient records. All the core biopsies from the suspected
lesions were obtained by trephine needle and fixed with
formalin. Maximum 2 cores were taken. Except in very young
age all biopsies were done under local anesthesia. Some
lesions from the spine and deep seated regions were sampled
under CT guidance [Fig 1]. All the samples were decalcified,
paraffin embedded, Haematoxylin and Eosin stained and were
studied. Cores excluded are core cut biopsies of soft tissues
lesions without a bony component radiologically and Trephine
biopsies taken as part of hematological workup.
3. Results
Total core cut biopsies during the study period was 90. All age
groups patients were included in this study youngest being 1
year old and oldest being 92 years old. 55% were males and
45% were females. Most common site of distribution is spine
include is 30% then femur 27% and the least being clavicle

and ulna 1.7% each [Table 1]. 52% are pathologically malignant,
20% inflammatory, 20% were inconclusive and about 8% were
benign lesions [Table 2]. About 45% of inflammatory lesions
were chronic inflammation, 25% Tuberculosis and about 20%
were GCT [Table 3].
Among the malignant lesions poorly differentiated carcinoma
metastasis were of maximum number 26%, this is followed by
plasmacytoma 23%. The least are squamus cell carcinoma
metastasis, langerhan cells histiocytosis and poorly
differentiated malignancies [Table 4].
In this study 80% of bone biopsy could be diagnosed in closed
biopsy specimens. 20% were inconclusive needed open
surgical biopsy. Inconclusive materials were callus and
necrotic material and degenerating bone. Out of 80%
diagnosed cases only 44% went for open surgical biopsy. Out
of 44%, 92% the diagnosis matched the core cut biopsy. The
remaining cases which were not operated either were mainly
metastasis or tuberculosis which was treated conservatively.
Some were lost to follow up and some were referred to
oncology centres for limb salvage options after diagnosis of
malignant lesions by core cut biopsy.

Fig 1: CT picture showing the trephine needle in situ.

Few cases in our study
1) A 44 year old gentleman presented with compression fracture of thoracic spine.

Fig 2-3: A CT guided biopsy showed sheets of plasma cells, favouring plasmacytoma.
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2) A 60 year old male with lytic lesion of femur.

Fig 4-5: Biopsy showed malignant glands in between necrotic bony spicules, hence diagnosed as adeno carcinoma. A
search for primary showed raised PSA and prostatic acinar adenocarcinoma.

3) A 12 year old boy presented with pain in right knee.

Fig 7: Biopsy showed malignant spindle cells, necrotic bone and few
osteoid like material, hence diagnosed as osteosarcoma.

Fig 6: The X ray showed lesion in lower end of femur forming
classical Codman triangle.
Table 1: Site distribution
Site
Spine
Femur
Tibia
Ilium
Humerus
Fibula
Clavicle
Ulna

Langerhan cell histiocytosis
Poorly diff carcinoma mets
Adenocarcinoma mets
Poorly diff malignancy
Sq.cell ca mets

Percentage (%)
30
27
16.6
11
7.7
4.3
1.7
1.7

Table 2: Pathology of lesions
Pathology of lesions
Malignancies
Inflammatory lesions
Inconclusive
Benign tumors

Percentage (%)
52
20
20
8

Table 3: The distribution of inflammatory lesions and benign tumors
Inflammatory lesions
Chronic inflammation
Tuberculosis
GCT
Cartilagenous lesions

Percentage (%)
45
25
20
10

Table 4: Distribution in Malignant lesions
Malignant lesions
Plasmacytoma
Round cell neoplasm
Osteosarcoma

Percentage (%)
23
10.8
10.8

6.8
26
12.9
6.5
3.2

4. Discussion
Percutaneous needle biopsy of suspected primary bone
neoplasm is a well-established procedure in specialist centres,
with a reported accuracy in diagnosis ranging from 78% to
97% [8, 9, 10]. It may be carried out as a closed percutaneous
procedure by an orthopedic surgeon or a radiologist [11, 12]. A
biopsy which has been inadequately obtained remains the
commonest cause for inability to perform limb-salvage surgery
[13]
. Skrzynski et al obtained a diagnostic accuracy of 84% in
outpatients with soft-tissue lesions or bone tumors with a
palpable extra osseous mass [14]. The major shortcomings with
core cut biopsies are that tissue may be either mainly necrotic
or from a low-grade area of a lesion. A team approach of the
orthopedic oncologist, pathologist and radiologist can make
the results of percutaneous biopsy extremely effective and
accurate [15] as it has been demonstrated in various studies [16,
17, 18]
. Diagnostic yield increased with number of specimens
obtained and it reached a plateau at three specimens for bone
lesions [19]. Sclerotic lesions often require a cutting needle or
drill to breach the cortex or reactive bone, and these samples
can be macerated by crush artifacts. This hampers histological
evaluation and thereby lowering diagnostic accuracy [20].
Frozen section at the time of biopsy may improve diagnostic
accuracy. Diagnostic difficulty was associated with infections,
and tumors located in the para spinal region [21].

~ 11 ~
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Study shows that biopsy track from fine neesle aspiration (2225-gauge needles) have lesser risk of tumor contamination [22].
But the accuracy of fine needle aspiration biopsy is less than
core cut bone biopsy [23, 24]. Tumor seeding is high with core
cut biopsy especially in deep seated lesions [25, 26]. In this
situation, image guided biopsy helps to overcome tumor
seeding. Image guided needle biopsy accurate as open biopsy
for the diagnosis and staging of musculoskeletal tumor but
with fewer complications and low costs [27, 28].
In our study the most common site of lesion is spine followed
by proximal femur. Both this sites core cut bone biopsy was
undertaken with image assistance.
5. Conclusion
In this study, 80% of bone biopsies could be diagnosed in
closed biopsy specimens. More than half the diagnosed cases
were malignancies, majority being metastasis from poorly
differentiated carcinoma, followed by plasmacytoma. Clinical
history and radiological correlation is necessary to reach at a
definitive diagnosis. Inconclusive cases were due to
degenerating bone, fracture callus and inappropriate sampling.
In Tuberculosis and chronic infections, a definitive diagnosis
can be reached, where therapy can be directed accordingly. In
disseminated malignancy, palliative care can be ensued. In
Osteosarcoma, limb salvage surgery can be advised. Core cut
bone biopsy, is convenient and cost effective method. It can be
done for tissue diagnosis and helps in further management at
the earliest in majority of cases. It needs a close association
between the orthopedician, radiologist and pathologist.
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