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INTRODUCTION:

Inappropriate biopsy and inadequate excision of sarcomas prior to referral to specialty centers present potential risks,
oncologic complications, and wound coverage challenges. The Musculoskeletal Tumor Registry (MsTR) is a centralized
record of patient, tumor, treatment, and outcomes data on musculoskeletal malignancies in the pelvis, spine, and
extremities. This is the first report of patient data from the MsTR and aims to examine the patterns of biopsy for bone and
soft tissue sarcoma, specifically the types of biopsies performed at referring versus treating centers and the proportion of
attempted excisions prior to referral.

METHODS:

Between 2016 and 2025, a total of 889 patients at 7 centers were included in the analysis, of which 273 (30.7%) had
biopsies performed at the referring center. Of the biopsies performed at the referring center, 54.2% were incisional or
excisional biopsies. Of a total of 244 bone sarcomas, 12 (4.9%) had an incisional or excisional biopsy prior to
referral. There were 645 soft tissue sarcomas and 136 (21.1%) had an incisional or excisional biopsy prior to referral.
85/94 (90.4%) of the excisional biopsies done prior to referral had positive margins or margins that were not possible to
assess. Core needle biopsy was more commonly performed at treating centers (74.0% vs 44.7%, p<0.001), whereas
excisional biopsy was more commonly performed at referral centers (35.5% vs 9.6%, p<0.001). This is an analysis of all
patients in the MsTR with a diagnosis of a bone or soft tissue sarcoma and a completed “Disease and Treatment
Summary” smartform including a known biopsy date and type. Study variables included demographic information, tumor
characteristics, and biopsy details.

Frequency distributions were calculated, and bivariate analyses were conducted to examine associations between patient,
tumor, or biopsy characteristics and institution type. Separate analyses limited to excisional biopsies were performed.
Pearson’s chi-square test, Fisher's exact test, or independent two-sample t-tests were used to assess statistical
significance, as appropriate. A p-value of £0.05 was considered statistically significant.

RESULTS:

Between 2016 and 2025, a total of 889 patients at 7 centers were included in the analysis, of which 273 (30.7%) had
biopsies performed at the referring center. Of the biopsies performed at the referring center, 54.2% were incisional or
excisional biopsies. Of a total of 244 bone sarcomas, 12 (4.9%) had an incisional or excisional biopsy prior to
referral. There were 645 soft tissue sarcomas and 136 (21.1%) had an incisional or excisional biopsy prior to referral.
85/94 (90.4%) of the excisional biopsies done prior to referral had positive margins or margins that were not possible to
assess. Core needle biopsy was more commonly performed at treating centers (74.0% vs 44.7%, p<0.001), whereas
excisional biopsy was more commonly performed at referral centers (35.5% vs 9.6%, p<0.001).

DISCUSSION AND CONCLUSION: Inappropriate excisions of unrecognized sarcomas (“whoops” procedures) are known
to negatively impact patient care and can result in diagnostic delays, additional interventions, increased need for soft
tissue reconstruction, and increased concern for local recurrence. The MsTR is a resource that can provide
comprehensive multi-institutional data on the extent of this problem and allow for national benchmarking and comparisons
between institutions. We found that the overall rates of incisional biopsies or attempted excisions prior to referral to a
sarcoma specialist were 4.9% in bone tumors and 21.1% in soft tissue tumors. This will serve as a benchmark for future
comparison as we attempt to lower this number as a society through improving access and educating referring providers.
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