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Abstract

Background The clinical utility of nondiagnostic core
needle biopsies is not fully understood. Understanding the
clinical and radiologic factors associated with nondiag-
nostic core needle biopsies may help determine the utility
of these nondiagnostic biopsies and guide clinical decision
making.

Questions/purposes We asked (1) whether benign or
malignant bone and soft tissue lesions have a higher rate of
nondiagnostic core needle biopsy results, and which diag-
noses have the lowest diagnostic yield; (2) how often
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nondiagnostic results affected clinical decision-making;
and (3) what clinical factors are associated with nondiag-
nostic but useful core needle biopsies.

Methods A retrospective study was performed of 778
consecutive image-guided core needle biopsies of bone and
soft tissue lesions referred to the musculoskeletal radiology
department at a single institution. The reference standard
was (1) the final diagnosis at surgery or (2) clinical followup.
Diagnostic yield was calculated for the most common
diagnoses. Clinical and imaging features related to each
nondiagnostic core needle biopsy were assessed for their
association with clinical usefulness. Useful nondiagnostic
biopsies were defined as those that help guide treatment.
Each lesion was assessed before biopsy by the orthopaedic
oncologist as (1) “likely to be benign” or (2) “suspicious for
malignancy.” The overall diagnostic yield was 74%.
Results Malignant lesions had higher diagnostic yield
than benign lesions: 94% (323 of 345) versus 58% (252 of
433), yielding a relative risk (RR) of 1.61 and 95% CI of
1.48 to 1.75. Soft tissue lesions had a higher diagnostic
yield than bone lesions: 82% (291 of 355) versus 67%
(284 of 423); RR, 1.22; 95% CI, 1.22 (1.12-1.33). Ganglion
cyst (36%, four of 11), myositis ossificans (40%, two of
five), Langerhans cell histiocytosis (0%, O of four), and
simple bone cyst 0%, 0 of six) had the lowest diagnostic
yield. Of the nondiagnostic biopsies assessed for clinical
usefulness by the orthopaedic oncologist, 60% (85 of 142)
of the biopsies were useful in guiding clinical decision
making. Useful nondiagnostic core needle biopsy results
occurred more often in painless, nonaggressive lesions,
assessed as “likely to be benign” before biopsy.
Conclusions Nondiagnostic core needle biopsy results in
musculoskeletal lesions are not entirely useless. At times,
they can be supportive of benign processes and can help
avert unnecessary surgical procedures.
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Level of Evidence Level 1I, diagnostic study. See
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

Accurate diagnosis of a musculoskeletal lesion is depen-
dent on the clinical, imaging, and pathologic findings. For
the latter, open surgical biopsies are considered the refer-
ence standard in obtaining tissue for diagnosis; however, an
image-guided percutaneous core needle biopsy has become
the initial step in acquiring tissue for the diagnosis of mus-
culoskeletal lesions at many institutions [8, 16, 19, 25, 26].
The shift from open biopsies to image-guided core needle
biopsies can be attributed to the less invasive nature,
decreased time of sedation, lower cost, shorter recovery
time, and lower complication rates [7, 8, 12, 13, 16]. Image-
guided core needle biopsies often are performed using
ultrasound or CT guidance and the diagnostic accuracy is
high (66% to 98%) [2-11, 14, 18, 21, 22, 24, 26].

However, 5% to 31% of image-guided core needle
biopsies can be nondiagnostic [2, 4, 5, 7-9, 11, 16-18, 20,
21, 23, 24, 26]. A nondiagnostic biopsy result can neces-
sitate the need for a repeat core needle biopsy or an open
biopsy, which can delay final diagnosis and treatment,
leading to increased cost, pain, and patient anxiety [8, 26].
Studies have shown that diagnostic yield is related to the
final histology of the lesion (benign or malignant), imaging
characteristics, size of the lesion, anatomic location,
modality used, and number of cores obtained [2, 4-12, 18,
20, 22, 24-26]. However, a nondiagnostic biopsy may not
be useless, and the clinical utility of these nondiagnostic
biopsies has not been fully studied. At times, core needle
biopsies are performed in lesions with low likelihood for
malignancy and/or low possibility of obtaining a true
pathologic diagnosis. For instance, aggressive cystic
changes and marrow edema in the clavicle at the sterno-
clavicular joint, while likely attributable to osteoarthritis,
could raise the concern for osteomyelitis or tumor neces-
sitating biopsy. However, a definitive diagnosis of
osteoarthritis would be difficult for a pathologist to con-
clude based on tissue from a core needle biopsy of the
clavicle. Understanding which lesions are likely to have
low diagnostic yield on core needle biopsy can aid in
patient education and the formulation of an appropriate
treatment plan. In these cases, a nondiagnostic result can be
reassuring to the physician and the patient.

We therefore sought to answer (1) whether benign or
malignant bone and soft tissue lesions have a higher rate of
nondiagnostic core needle biopsy results, and which diag-
noses have the lowest diagnostic yield; (2) how often
nondiagnostic results affect clinical decision-making; and
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(3) what clinical factors are associated with nondiagnostic
but useful core needle biopsies.

Patients and Methods

After institutional review board approval, this Health
Insurance Portability and Accountability Act (HIPAA)-
compliant retrospective study was performed on 778 con-
secutive image-guided core needle biopsies of bone
(n = 423) and soft tissue (n = 355) lesions in patients
referred to the musculoskeletal radiology department at one
institution from July 2004 to August 2011. These biopsies
were performed on musculoskeletal lesions that were of
indeterminate etiology or suspicious for malignancy
requiring tissue diagnosis for clinical management. Of the
778 biopsies, 308 were in males and 470 were in females.
The patients’ ages ranged from 17 to 95 years (mean age,
54 years). The core needle biopsies were performed either
under CT guidance (n = 574) or ultrasound (US) guidance
(n = 204) by 11 musculoskeletal radiologists with 2 to
10 years of experience. No spine biopsies or core needle
biopsies in children were included because these are not
performed by the musculoskeletal radiologists at our
institution.

Biopsy Technique and Analysis

In general, US guidance was used for soft tissue lesions and
CT guidance for intraosseous lesions. However, CT was
used for some soft tissue lesions, especially if the lesion
was difficult to see under US. Conversely, US guidance
was used for some bone lesions with a large soft tissue
component, highly vascular lesions, or lesions adjacent to
large vessels. The anatomic location, size, and type of
the lesion also contributed to the choice of modality. The
biopsy approach for all cases was determined by the
orthopaedic oncologist and radiologist so that the biopsy
tract could be resected at surgery to prevent recurrence
along the biopsy track. A Bonopty 15-gauge bone biopsy
system (RADI Medical Systems, Uppsala, Sweden) was
used for core needle biopsies of intraosseous lesions. The
Achieve 14-, 16-, or 18-gauge coaxial automated biopsy
systems (Cardinal Health, Dublin, OH, USA) were used for
core needle biopsies of soft tissue lesions and bone lesions
with soft tissue components. A minimum of three and a
maximum of six cores were obtained for each biopsy. The
pathology samples and pathology reports were reviewed by
an experienced musculoskeletal pathologist (JG) at the
same institution. The histologic reports were rereviewed
with the same pathologist and a biopsy was considered
nondiagnostic if a distinct pathologic diagnosis could not
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be rendered from the biopsy tissue that explained the lesion
clinically and by imaging. The final diagnosis was deter-
mined by (1) the final diagnosis at surgery (biopsy or
definitive treatment); or (2) clinical followup (mean,
20 months). Diagnostic yield, defined as the number of
diagnostic core needle biopsies divided by the total number
of core needle biopsies, was calculated for the most com-
mon diagnoses. Additional core needle biopsy parameters
reviewed were final pathology (benign or malignant),
lesion type (soft tissue or bone), and imaging guidance
modality (CT or US).

Assessment of Clinical Utility of Nondiagnostic
Biopsies

Of the 203 nondiagnostic core needle biopsies, 142 (70%)
were ordered by two orthopaedic oncologists (MEA,
MGG). The clinical and imaging data for these cases were
rereviewed with these two orthopaedic oncologists to
determine how the nondiagnostic core needle biopsy result
affected clinical decision-making. For each case, several
clinical and imaging features related to each biopsy were
rereviewed by the orthopaedic oncologists and musculo-
skeletal radiologists. The clinical features included (1) pain
resulting from the lesion; (2) history of malignancy; and
(3) signs of infection (fever, white blood cell count > 11 x
10%/uL, erythrocyte sedimentation rate > 20 mm/hour,
C-reactive protein > 100 mg/L). The imaging features
included (1) lesion aggressiveness (aggressive or nonag-
gressive); and (2) whether the lesion presented as an
incidental finding. Aggressive bone lesions had at least one
of the following features: moth-eaten or permeative pattern
of bone destruction, indistinct margins or wide zone of
transition, cortical breakthrough, aggressive periosteal
reaction, and/or an associated soft tissue mass. Nonag-
gressive bone lesions had the following features: a
geographic pattern of bone destruction, a narrow zone of
transition, well-defined or sclerotic margins, intact cortex,
nonaggressive pattern of periosteal reaction, and no soft
tissue component. Aggressive soft tissue lesions showed
solid areas of enhancement on MRI, heterogeneity, per-
ilesional edema, and noncystic areas on US, whereas
nonaggressive soft tissue lesions did not contain any of
those features.

For the initial review, based on these findings, before
biopsy and blinded to the final diagnosis, the orthopaedic
surgeons recorded the lesion as (1) “likely to be benign” or
(2) “suspicious for malignancy.” Lesions that were “likely
to be benign” had the following features: minimal or no
pain, nonaggressive imaging features, small size (< 5 cm),
improvement with time, and were seen in patients without
a known malignancy. Lesions that were “suspicious for

malignancy” had the following features: pain, aggressive
imaging features, large size (> 5 cm), worsening clinical
and imaging features with time, and were seen in patients
with a history of malignancy.

In the second review, after viewing the pathology results
and followup clinical and imaging data, the orthopaedic
oncologist determined whether the nondiagnostic core nee-
dle biopsy had been (1) useful or (2) not useful in guiding the
treatment plan. This determination was based on all the
prebiopsy and postbiopsy data and the overall clinical
assessment of the patient by the surgeon. Nondiagnostic
biopsies were characterized as “useful” if they occurred in
lesions that were “likely to be benign” or in lesions that were
“suspicious for malignancy” but showed stability or
improvement clinically and on imaging. For instance, a
nondiagnostic biopsy of a 1 cm painless rib lesion in a
woman with treated breast cancer would be deemed “useful”
if subsequent imaging showed stability. Conversely, nondi-
agnostic biopsies were characterized as “not useful” if they
occurred in “likely to be benign” lesions that worsened on
followup or in lesions that were “suspicious for malig-
nancy”. Finally, we documented whether the patient
progressed to surgery or underwent clinical followup after
the nondiagnostic core needle biopsy.

Overall Diagnostic Yield

Of the 778 lesions biopsied, 56% (433 of 778) proved
benign and 44% (345 of 778) proved malignant. The
overall diagnostic yield with image-guided core needle
biopsy was 74% (575 of 778).

Statistical Analysis

A power analysis suggested that a sample size of 600 core
needle biopsies (assuming 450 diagnostic and 150 nondi-
agnostic lesions) would have greater than 80% power to
detect a statistically significant difference between benign
and malignant lesions with an alpha error of 5%. Statistical
analyses were conducted using SAS Version 8.02 (SAS
Institute Inc, Cary, NC, USA). We performed chi square or
Fisher’s exact test for categorical variables.

Results

Malignant lesions had higher diagnostic yield than benign
lesions: 94% (323 of 345) versus 58% (252 of 433),
yielding a relative risk (RR) of 1.61 and 95% CI of 1.48 to
1.75 (Fig. 1). Soft tissue lesions had a higher diagnostic
yield than bone lesions: 82% (291 of 355) versus 67% (284
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Fig. 1A-C A 56-year-old man had a melanoma soft tissue metas-
tasis, which was diagnostic at core needle biopsy. Malignant soft
tissue lesions had the highest diagnostic yield (94%) in our study.
Sagittal (A) T1-weighted and (B) fat-saturated T1-weighted postcon-
trast MR images show a soft tissue anterior knee mass with solid
enhancement (white arrow). (C) A CT-guided core needle biopsy
image shows the biopsy needle in the lesion.

of 423) with an RR of 1.22 and 95% CI of 1.22 (1.12-1.33)
(Table 1). The benign soft tissue lesions associated with
the highest rate of nondiagnostic results included ganglion
cyst, myositis ossificans, and tenosynovitis. Of the malig-
nant soft tissue lesions, spindle cell carcinoma was mostly
likely to be nondiagnostic (Table 2). The benign bone
lesions associated with the highest rate of nondiagnostic
results included Langerhans cell histiocytosis, unicameral
(simple) bone cyst, healing fractures, degenerative
changes, red marrow, and osteomyelitis (Fig. 2; Table 3).
In the 203 lesions with nondiagnostic core needle biopsy
results, surgery was performed on 43% (87 of 203) and the
remaining 57% (116 of 203) were followed clinically. In
91% (79 of 87) of cases the surgery was performed within
3 months from the initial biopsy. In the remaining eight
cases, the surgery was performed after 6 months. In most
of these delayed cases, the lesion was stable to slightly
larger in size and surgery was performed because of pain.
Of the 203 nondiagnostic core needle biopsies, 142 were
ordered by two orthopaedic oncologists (MEA, MGG) with
nine and 30 years of experience. The orthopaedic oncolo-
gists deemed 60% (85 of 142) of the nondiagnostic biopsies
useful in guiding clinical decision-making (Table 4).
Useful nondiagnostic core needle biopsy results occur-
red significantly more often in asymptomatic versus painful
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Table 1. Diagnostic yield: lesion-related and technical factors

Factor Diagnostic Nondiagnostic Total Diagnostic p value
yield (%)

Diagnosis

Benign 252 181 433 58

Malignant 323 22 345 94

Total 575 203 778 74 < 0.001
Lesion type

Bone 284 139 423 67

Soft tissue 291 64 355 82

Total 575 203 778 74 < 0.001

Table 2. Diagnostic yield: soft tissue lesions

Diagnosis* Percent  Total Diagnostic Nondiagnostic
diagnostic
Benign 77 252 194 58
Giant cell tumor of 100 22 22 0
tendon sheath
Myxoma 100 19 19 0
Desmoid 100 17 17 0
Desmoplastic 100 4 4 0
fibroblastoma
Foreign body 100 4 4 0
granuloma
Lipoma 100 4 4 0
Peripheral nerve 96 27 26
sheath tumor
Intramuscular 76 17 13 4
hemangioma
Gout 75 4 3 1
Nodular fasciitis 75 4 3 1
Rheumatoid arthritis 60 5 3
nodule
Scar/fibrosis 60 5 3 2
Tenosynovitis 50 4 2 2
Myositis ossificans 40 5 2 3
Ganglion cyst 36 11 4 7
Malignant 94 103 97 6
Lymphoma 100 11 11 0
Metastasis 100 25 25 0
Myxofibrosarcoma 100 5 5 0
Synovial sarcoma 100 6 0
Liposarcoma 92 26 24 2
Sarcoma not 92 24 22 2
otherwise specified
Spindle cell 75 4 3 1
carcinoma

* Diagnoses with three or fewer total cases were excluded.

lesions: 84% (21 of 25) versus 55% (64 of 117; p = 0.007),
nonaggressive versus aggressive lesions: 72% (56 of 78)
versus 45% (29 of 64; p = 0.004), and in lesions assessed
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Fig. 2A-D A 23-year-old man had a left proximal fibular simple
(unicameral) bone cyst, which was nondiagnostic at core needle
biopsy. Benign bone lesions had the lowest diagnostic yield (32%) in
our study. (A) An AP radiograph shows a well-circumscribed lytic
lesion in the proximal fibula (black arrow). A healing fracture is seen
at the inferior margin of the lesion. The lesion (arrows) is low signal
on the (B) axial T1-weighted and high signal on the (C) axial T2-
weighted MR images. (D) A CT-guided core needle biopsy image
shows a biopsy needle in the lesion.

before biopsy as “likely to be benign” instead of “suspi-
cious for malignancy”: 74% (62 of 84) versus 40% (23 of
58; p <0.001) (Table 4). History of prior malignancy,
suspicion for infection, or whether the lesion was an inci-
dental finding had no association with whether the
nondiagnostic core needle biopsy result was or was not
clinically useful (Table 4). As expected, nondiagnostic
biopsy results in patients that continued to surgical biopsy
or excision were less useful than in patients that did not
undergo surgery (36% [25 of 70] versus 83% [60 of 72];
p < 0.001) (Table 4).

Discussion

Nondiagnostic results from image-guided core needle
biopsies of musculoskeletal lesions can delay patient care,
create anxiety for the physician and patient, and lead to a
repeat biopsy or surgical procedure. Although sampling
error is an important consideration, nondiagnostic results

Table 3. Diagnostic yield: bone lesions

Diagnosis* Percent Total Diagnostic Nondiagnostic
diagnostic
Benign 32 181 58 123
Synovial (osteo) 100 6 6 0
chondromatosis
Benign cartilage 100 4 4 0
Giant cell tumor 79 19 15 4
of bone
Benign bone 75 4 3 1
forming lesion
Fibrous dysplasia 62 13 8
Aneurysmal bone 60 3
cyst
Osteonecrosis 60 3 2
Paget disease 60 3 2
Reactive changes 50 3 3
Osteomyelitis 33 18 6 12
Red marrow 25 1 3
Degenerative 19 16 3 13
changes
Fracture 13 8 1 7
Simple bone cyst 0 6 0 6
Langerhans cell 0 4 0
histiocytosis
Malignant 93 242 226 16
Chondrosarcoma 100 9 9 0
Leiomyosarcoma 100 4 4 0
Metastasis 97 153 148 5
Plasmacytoma 94 17 16 1
Lymphoma 91 33 30 3
Multiple myeloma 83 6 5 1
Ewing sarcoma 80 5 1
Osteosarcoma 70 10 7 3

* Diagnoses with three or fewer total cases were excluded.

can occur even when the lesion is adequately sampled.
Thus, it is important to understand the factors associated
with nondiagnostic results and whether nondiagnostic core
needle biopsies have any clinical utility. In this study, we
asked whether (1) benign or malignant bone and soft tissue
lesions have a higher rate of nondiagnostic core needle
biopsy results, and which diagnoses have the lowest diag-
nostic yield; (2) how often nondiagnostic results affected
clinical decision making; and (3) what clinical factors are
associated with nondiagnostic but useful core needle
biopsies?

A few limitations of this study deserve mention. First,
no pediatric or spine cases were assessed, because children
are not treated at our hospital and our musculoskeletal
interventional service does not perform the biopsies of
spine lesions. Inclusion of these cases, especially tumors
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Table 4. Nondiagnostic core needle biopsy: clinical utility

Factor Useful  Not Total Percent p value
useful useful
Symptoms
Pain 64 53 117 55
No pain 21 4 25 84
Total 85 57 142 60 0.007
Malignancy history
Prior malignancy 18 13 31 58
No malignancy 67 44 111 60
Total 85 57 142 60 0.82
Infection
Infection 12 12 24 50
No infection 73 45 118 62
Total 85 57 142 60 0.28
Imaging factors
Lesion aggressiveness
Aggressive 29 35 64 45
Nonaggressive 56 22 78 72
Total 85 57 142 60 0.004
Incidental
Incidental 9 3 12 75
Not incidental 76 54 130 59
Total 85 57 142 60 0.26
Other
Prebiopsy assessment
Suspicious for 23 35 58 40
malignancy
Likely benign 62 22 84 74
Total 85 57 142 60 < 0.001
Followup
Surgery 25 45 70 36
No surgery 60 12 72 83
Total 85 57 142 60 < 0.001

common to children, could change our results. Second,
surgery was performed in slightly less than % of the lesions
with a nondiagnostic core needle biopsy, and the remainder
was followed clinically. This limits the accuracy of the
final diagnosis; however, the average clinical followup was
20 months, which is likely sufficient time to assess wors-
ening clinical symptoms or imaging features to allow for a
change in the final diagnosis. Finally, the criteria for
determining the usefulness of a nondiagnostic core needle
biopsy is subjective. Determining whether the lesion is
“likely to be benign” or “suspicious for malignancy” can
vary among orthopaedic oncologists; however, we believe
that this study can provide comparative data for future
studies assessing the clinical use of a nondiagnostic core
needle biopsy.
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Fig. 3A-C A 54-year-old woman has a focus of red marrow in the
distal femur, which was nondiagnostic at core needle biopsy. This
lesion was painless and seen incidentally on routine knee MR images.
Given the lack of pain and the MRI features suggestive of red
marrow, no additional intervention was performed. Followup MRI
studies over 2 years showed no change. (A) The sagittal T1-weighted
MR image shows a well-circumscribed lesion with intermediate T1
signal intensity (white arrow) that is higher than muscle (asterisk),
suggesting red marrow. On the (B) sagittal T2-weighted MR image,
the lesion is high signal (white arrow) relative to muscle (white
asterisk). (C) A CT-guided core needle biopsy image shows the
biopsy needle in the lesion.

Benign lesions had a significantly lower diagnostic yield
than malignant lesions: 58% versus 94%; and bone lesions
had a significantly lower diagnostic yield than soft tissue
lesions: 67% versus 82%. These findings are similar to
those of other studies [4, 8-11, 14, 18, 21, 25, 26]; how-
ever, our study further investigates the diagnoses that are
most likely to be nondiagnostic. Many of these diagnoses
are not true neoplasms and would be difficult to accurately
diagnose on a core needle biopsy. The most common
nondiagnostic diagnoses in our study include ganglia,
tenosynovitis, and degenerative changes which often
require large biopsy specimens with intact tissue architec-
ture to confirm the diagnosis. Core needle biopsy samples
can suggest these diagnoses, but it is difficult for the
pathologist to be conclusive in these cases. Moreover,
several of the neoplasms with the lowest diagnostic yield
are often cystic bone lesions (simple bone cysts and Lan-
gerhans cell histiocytosis), which makes acquiring solid
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material for analysis more difficult than soft tissue lesions
and can be associated with low diagnostic yield [11, 15].
Understanding which entities have low diagnostic yield on
core needle biopsy can be helpful to the clinician in
determining which lesions should have core needle biopsy
and how to interpret and act on the results of a nondiag-
nostic biopsy. Moreover, the majority of nondiagnostic
core needle biopsies (91%) occurred in benign processes,
which can be clinically useful, especially if the prebiopsy
clinical and radiologic features suggest a benign entity. If
the clinical scenario is supportive, then a nondiagnostic
biopsy may indicate that these lesions potentially can be
left alone or treated as benign processes without additional
biopsy [1].

To our knowledge, only two previous studies have
investigated the usefulness of core needle biopsy of mus-
culoskeletal lesions in guiding clinical treatment [13, 26].
However, both evaluated the clinical usefulness of diag-
nostic core needle biopsies rather than nondiagnostic core
needle biopsies [13, 26]. Lack et al. [13] reported a clinical
usefulness of 70% from 69 musculoskeletal core needle
biopsies, and usefulness was greater in patients with

suspected bone metastasis as opposed to suspected primary
bone lesions and soft tissue lesions. Yang et al. [26]
reported a diagnostic accuracy and clinical usefulness of
89%; however, nondiagnostic or inconclusive core needle
biopsies were treated as not clinically useful. However, this
assumption that a nondiagnostic core needle biopsy cannot
be clinically useful is not completely valid and is one of
our main study questions. The orthopaedic oncologists in
our study categorized 60% of the nondiagnostic core nee-
dle biopsies as useful in guiding clinical decision-making
indicating that a nondiagnostic core needle biopsy can have
good clinical utility.

Lesions that were painless, had nonaggressive features
on imaging, and assessed as “likely to be benign” before the
biopsy were more likely to have a clinically useful nondi-
agnostic core needle biopsy result compared with lesions
that were painful, had aggressive imaging features, or were
“suspicious for malignancy” before biopsy. In the cases in
which the nondiagnostic biopsy was clinically useful
(Fig. 3), the suspected prebiopsy diagnoses were typically
benign processes with unusual features; therefore, the
absence of malignancy in the core needle biopsy was

Fig. 4A-C A 67-year-old woman had a history of breast cancer and
a painful left humerus lesion, which was nondiagnostic at core needle
biopsy. Given the pain, history of malignancy, and aggressive
radiographic features, surgical biopsy was performed revealing a
plasmacytoma. (A) An AP radiograph shows a lytic lesion with a

wide transition zone and surrounding periostitis (black arrow) in the
midhumeral shaft. The (B) bone scan shows focal radiotracer uptake
in the lesion (black arrow). (C) A CT-guided core needle biopsy
image shows the biopsy needle in the lesion.
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viewed as reassuring to the clinician that a benign lesion
was likely. These lesions could then be left alone, undergo
imaging followup, or curative surgical excision. Con-
versely, in painful lesions or lesions suspicious for
malignancy (Fig. 4), the orthopaedists were more pressed to
arrive at a diagnosis and provide definitive treatment. Thus,
in these cases, nondiagnostic core needle biopsy results
generally were not useful because the diagnosis and the
treatment plan were still in question. In the majority of these
cases, surgical biopsy is necessary. Surprisingly, the pres-
ence or absence of prior malignancy was not associated
with the usefulness of a nondiagnostic core needle biopsy.
One would hypothesize that lesions in patients without
known malignancy would be more likely to have a clini-
cally useful nondiagnostic core needle biopsy result
because there would be less suspicion for a metastasis. The
reasons for this result are unclear but may relate to the fact
that most metastases were diagnostic on core needle biopsy.
Therefore, although these patients had a known malig-
nancy, the lesion undergoing core needle biopsy was most
likely unrelated to the primary malignancy. In the cases in
which doubt remained, an open biopsy was performed.

We found that nondiagnostic core needle biopsies are
more likely to occur in benign than malignant lesions, and in
bone than soft tissue lesions. Thus, if prebiopsy clinical and
radiologic features suggest a benign entity, a nondiagnostic
core needle biopsy could be interpreted as supportive of a
benign process. Moreover, 60% of the nondiagnostic core
needle biopsies were helpful in guiding clinical decision
making from the perspective of orthopaedic oncologists,
especially in lesions that were painless with a nonaggressive
imaging appearance and assessed before biopsy as “likely to
be benign.” Nondiagnostic core needle biopsy results in
musculoskeletal lesions need not be considered failures. At
times, they can be supportive of benign processes and can
help avert unnecessary surgical procedures.
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