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Abstract

Background: Non-diagnostic (ND) musculoskeletal biopsies of soft tissue lesions can increase patient anxiety
and delay definitive diagnosis and treatment. It is thought the specific histotype of the lesion may influence accuracy of
the biopsy. This study aims to assess if ND musculoskeletal biopsies are more likely to represent benign or malignant
conditions, and whether specific diseases are more likely to result in a non-diagnostic biopsy result.

Material and methods: This was a retrospective study of patients in a regional bone and soft tissue tumour unit
between March 2010 and September 2019. Biopsies were done using clinical guidance by the surgical team (performed
using clinical landmarks instead of image-guidance), or image-guidance (ultrasound or CT) by a musculoskeletal
radiologist. Non-diagnostic biopsies were identified, and the final diagnosis was categorised as benign or malignant;
the final tissue diagnosis was recorded.

Results: A total of 1,561 cases underwent biopsy of soft tissue lesions, mean age 57. Further biopsies were done
in 30 cases (2%). Benign diagnoses were more commonly identified in non-diagnostic biopsies (23 cases (77%)).
Vascularised, cystic and myxoid lesions appeared most frequently, and haematomas/ arteriovenous malformation were
significantly more likely to need two biopsies. Over half (16 cases) of non-diagnostic biopsies were done without image-
guidance.

Conclusion: This study shows that, for non-diagnostic musculoskeletal biopsies, a benign diagnosis is more
common than malignant. The most frequent lesions with non-diagnostic biopsies were mainly myxoid, cystic and

vascular lesions, and in these cases, we feel image-guidance may improve accuracy.
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Introduction

Despite modern imaging techniques having a good predictive
value in the differential diagnosis of musculoskeletal soft tissue lesions,
an accurate biopsy and histology remains essential to confirm the
diagnosis and plan management [1- 3]. Image-guided biopsies have
become the first-line method in diagnosing musculoskeletal tumours
and confer several advantages over traditional open surgical biopsy
techniques [4]. These include the reduced cost and complication rates
[4],improved recovery [2],and improved accuracy in some cases [5].

However, non-diagnostic (ND) biopsies can lead to a diagnostic
conundrum for clinicians [6]. They can increase patient anxiety [4],
and delay definitive diagnosis and treatment, which may further
impact on outcomes and survival [6]. Furthermore, a ND biopsy may
necessitate further image-guided or open biopsy, which increases both
patient risk and healthcare costs [7].

ND biopsies can be related to several factors, including inadequate
technique [7,8],0r a specific pathological process that is difficult to
diagnose due to a small amount of tissue [7]. Technical factors include
failure to biopsy the lesion, or obtain sufficient material for definitive
diagnosis [8], and tissue damage during biopsy can contribute to
necrosis or crush artefact [8]. Several authors have analysed the
diagnostic yield for musculoskeletal lesions and technical factors
associated with it, such as number of samples taken [2, 9] and length
of sample taken [9].

However, the specific histotype of the lesion is also thought to
influence the accuracy of the needle biopsy [1]. Pathological conditions

difficult to diagnose in the literature include vascularised lesions [10]
or cystic lesions [7]. Vascularised lesions may result in haemorrhagic
tissue, which poses a challenging diagnostic question [10], and,
previous authors have commented on the difficulty in obtaining solid
material for diagnosis for cystic bone lesions [7]. Similarly, soft tissue
lesion biopsies containing myxoid stroma have been shown to be less
informative than non-myxoid lesions [11]. The hypocellular myxoid
tissue can represent benign (intramuscular myxoma) or malignant
tumours (myxoid sarcoma) making a definitive diagnosis potentially
difficult [11].

This study aims to assess if ND musculoskeletal biopsies are more
likely to represent benign or malignant conditions, and whether
specific diseases are more likely to result in a non-diagnostic biopsy
result. Further analysis will assess if the frequency of these diagnoses
differs between cases needing multiple biopsies compared to those who
required a single biopsy.
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Methods

This was a retrospective study, using prospectively collected data
on the tumour database for a regional bone and soft tissue tumour unit.
The study is part of a larger project approved by the Health Research
Authority (20/HRA/4857). All of the cases that underwent soft tissue
biopsy between March 2010 and September 2019 (to allow for a follow
up period of one year) were reviewed for possible inclusion in the study.

Cases in which more than one biopsy was needed for a definitive
diagnosis were included for analysis. A biopsy was defined as diagnostic
if it provided a clear histological diagnosis, or was clinically useful for
guiding patient management e.g. tissue sample was adequate for the
multi-disciplinary team (MDT) to confidently exclude features of
malignancy. Following identification of relevant cases, demographic
and clinical details were collected for all cases. All histology reports
and MDT notes were reviewed to ascertain technical reasons for a ND
biopsy.

Technical Aspects

Biopsies were done either in clinic, using clinical guidance
(performed using clinical landmarks instead of image-guidance) by
the surgical team using Bard Care-Max-Core® biopsy instruments, or
under ultrasound or CT guidance by an MSK radiologist with local
anaesthesia. Using image guidance, the needles used were typically
14-gauge soft tissue core biopsy needles, such as those supplied by
Temno™. On individual choice, an automatic spring-loaded core
biopsy needle was sometimes used, such as those supplied by Achieve®.

All biopsy specimens were dual reported by two consultant
histopathologists with specialist expertise in musculoskeletal tumours
and sarcomas. Further discussion took place in the MDT meeting, and
the final diagnosis was prospectively recorded in the departmental
database. In cases where there was suspicion of a haematological
disease the specimen was sent for specialist hematopathologic review.

Statistical Analysis

Data was extracted from the database and collated. Analysis was
performed using R statistical software (R Foundation, Vienna, Austria).
Categorical outcomes were evaluated using Chi-squared tests. Fisher’s
exact test was used to compare frequency of diagnoses between cases
needing multiple biopsies, and those needing a single biopsy. A p-value
of less than 0.05 was deemed statistically significant.

Results

A total of 1,561 cases underwent biopsy during the study period
in the unit, mean age 56.6 (range 4-99). The mean follow-up was 1.1
years. Overall, 30 patients (2%) required more than one biopsy. The
definitive diagnosis was benign in 23 cases (77%). A summary of the
final diagnosis is provided in Table 1.

A further analysis was made, comparing frequency of diagnosis
in patients requiring multiple biopsies, to a single biopsy and is
summarised in Table 2. For soft tissue lesions, haematoma/AVM
and ganglia were more likely to require a second biopsy. Examples of
imaging are shown in Figures 1-4.

Modes of biopsy are summarised in Table 3. In soft tissue cases no
documented reasons for need for re-biopsy were seen in the primary
histology reports or MDT discussion notes.
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Table 1: Non-diagnostic soft tissue biopsy results.

Diagnosis Frequency (%)
Haematoma/AVM 5(17)
Sarcoma* 5(17)
Myxoma 2(17)
Tenosynovial GCT(TSGCT) 2(17)
Ganglion 2(17)

Other malignancies™* 2(7)

Other benign processes*** 8(27)
Non-diagnostic**** 4(14)

* 2 low grade fibromyxoid sarcoma, 2 pleomorphic sarcoma, 1 myxofibrosarcoma

** lymphomproliferative, 1 metastatic melanoma

*** | heteropic ossification, 1 lipoma, 1 nodular fasciitis, 1 nuchal fibroma, 1
Schwannoma, 1 Synovial osteochondromatosis, 1 synovitis, 1 degenerative
change

**** No definitive histological diagnosis could be made on the original or
subsequent biopsy. Clinical and imaging follow-up for mean of 1.1 years for
soft tissue biopsies revealed no adverse change in the imaging and clinical

characteristics, supporting a benign diagnosis.

Table 2: Soft tissue results for cases requiring multiple versus a single biopsy.

Diagnosis Number in multiple Number in single p-value (Fisher’s
biopsy group biopsy group exact test)
Haematoma/ 5 49 0.03
AVM
Sarcoma 5 310 0.819
Myxoma 2 45 0.228
TSGCT 2 52 0.278
Ganglion 2 12 0.028
Other 2 195 0.575
malignancies
Other benign 8 868 0.001
processes
Non-diagnostic 4 - -
Total 30 1531 -

Figure 1: (a) axial non-contrast CT; (b) axial T1 MRI; (c) Coronal STIR. MRl images
of a lesion in the right posterior erector spinae musculature. CT shows areas of
mineralization with intervening fatty streaks, demonstrated on the axial T1 image.
Imaging features are suggestive of a vascular malformation. Biopsy of this lesion
showed an AVM.

Figure 2: (a) axial T1FS; (b) axial T1FS post contrast; (c) axial STIR; (d) coronal
T1 images of an intramuscular lesion in the right proximal quadriceps muscle.
The axial STIR image and coronal T1 image show a myxoid signal to the lesion,
confirmed by the absence of internal enhancement on the post-contrastimage. The
MR characteristics are of a myxoid lesion and biopsy showed a myxoma.

Discussion

This study suggests, in ND musculoskeletal biopsies, a benign
diagnosis is more common for soft tissue lesions. Paucicellular lesions
such as haematoma/ AVM and ganglia were more difficult to diagnose.
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Figure 3: (a) coronal STIR; (b) axial PDFS; (c) coronal T1 and (d) axial T1 MRI Images of a lesion in the left peroneus brevis muscle. The low signal on MR on all sequences
suggests fibrous elements, with some cellularity, as shown on the high signal on the STIR. Biopsy showed a fibromyxoid sarcoma.

Figure 4: Sagittal T1, coronal STIR, axial T1 and axial STIR MRI and e, transverse ultrasound at same level as the MR images demonstrating a large lesion in the hamstring
compartment of the thigh. The ultrasound shows the lesion to be cystic with some more solid internal elements. The MRI shows the lesion to contain haemorrhagic or
proteinaceous fluid, as shown by the increased signal on both T1 and STIR. These features together suggest a large haemorrhagic collection, with concern for an underlying

malignant lesion. Biopsies were non-diagnostic.

Table 3: Mode of ND soft tissue biopsy.

Technique Frequency of ND soft tissue biopsy
US (external) 1(3)
CT 3(10)
us 10 (33)
Visual 16 (53)
Total 30

Previous studies have shown ND biopsies were more likely to
represent benign diagnoses than malignant [4,6-9]. In one recent
study of over 900 CT-guided musculoskeletal biopsies (bone and soft
tissue), 67% of ND biopsies yielded a benign diagnosis [4], which is
broadly similar to our rate of 77% for soft tissue lesions. Other authors
have commented that benign lesions may be inherently difficult to
distinguish, because concerns regarding sampling error must always be
considered [8]. This, we feel, is linked to the confidence of the team in
a benign diagnosis, and, on occasions, a repeat biopsy may be done to
confirm a benign diagnosis.

Although several previous studies on musculoskeletal biopsies have
compared diagnostic yields for different types of lesion [1,8,9,12-14]
e.g. sclerotic versus lytic in bone lesions, and technical aspects such as
failure to obtain adequate material or tissue damage [8] these features
were not common in our results. In our study very few ND biopsies
were attributable to sampling difficulties, with most demonstrating
non-specific features. These may be linked to the underlying tissue
diagnosis, and this is an area which has not been directly addressed in
early studies [10,15-18].

However, more recent studies have assessed this key question [1,4,
7,10,12], and several interesting patterns are emerging. Authors have
identified that lack of solid material from a biopsy is a problem [7], and
makes definitive diagnosis from samples challenging. This has been
demonstrated in our series with vascularised, cystic and myxoid lesions
requiring multiple biopsies. Awareness of this is crucial for clinicians in
this area to help reduce the risk of ND biopsies. One interesting series

demonstrated biopsies from myxoid lesions were clinically useful in
only 11% of cases, compared to those from non-myxoid lesions, which
were useful in 80% of cases [11].

In our series over 50% of ND soft tissue biopsies were done
visually using clinical examination, often in an outpatient setting.
Previous authors have demonstrated significantly improved diagnostic
accuracy for image-guided soft tissue tumour biopsies compared to
those done using clinical landmarks (95% versus 78% respectively)
[19]. It is known US guided biopsies can be invaluable in avoiding
cystic or necrotic areas within soft tissue tumours, thereby increasing
diagnostic accuracy image-guidance [20]. One recent meta-analysis of
musculoskeletal biopsies even concluded accuracy was improved when
biopsies were done by radiologists compared to surgeons [21].

Limitations

There are several limitations which should be considered when
interpreting the results of our study. It is a retrospective, non-
randomised study from a specialist centre. We feel that given the
low frequency of many of the conditions reviewed, a prospective
randomised study would not have been feasible or practical. There is
also a risk of selection bias in our case mix, being a regional bone and
soft tissue tumour unit; which has been highlighted by other authors
[6,9,12]. Furthermore, the biopsy technique and site may have varied
slightly between cases, which may have impacted slightly on our ND
biopsy rate.

Conclusion

Overall, this study shows that for ND musculoskeletal soft
tissue biopsies a benign diagnosis is more common than malignant.
Vascularised and myxoid lesions appeared most frequently, and
haematomas/arteriovenous malformation were significantly more
likely to need two biopsies.

Previous authors have suggested image-guidance for soft tissue
biopsies to improve diagnostic accuracy and reduce complications
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[19,20] We strongly agree with this recommendation, and feel our data
underlines the importance of this, in particular for soft tissue lesions
with a significant myxoid or vascularised component.
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