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ABSTRACT

Objectives: To determine the utility and necessity of submit-

ting tissue sections from the biopsy tracts of osteosarcoma

resection specimens.

Methods: The prevalence of residual tumor in representa-

tive sections of osteosarcoma biopsy tracts was assessed in

a series of 97 osteosarcoma resection specimens.

Results: No residual tumor cells were identified in 97

sampled biopsy tracts (0%; 95% confidence interval,

0%-2.5%).

Conclusions: Pathologists do not need to submit sections

of resected biopsy tracts unless there is clinical or gross

evidence that would warrant further examination.

A longstanding tenet of orthopedic oncology is excision

of the biopsy tract in contiguity with skeletal sarcoma resec-

tion specimens to minimize the possibility of local recur-

rence.1,2 Consequently, it is common in many pathology

laboratories to sample the biopsy tract for evidence of re-

sidual tumor cells. However, the utility of submitting tissue

sections from biopsy tracts of osteosarcoma resection speci-

mens is dubious. Furthermore, the clinical evidence for rou-

tinely excising biopsy tracts in patients with osteosarcoma

is extremely limited. Therefore, the prevalence of residual

tumor in representative sections of osteosarcoma biopsy

tracts was assessed in a series of 97 osteosarcoma resection

specimens. In addition, the evidence for the recommenda-

tion to excise osteosarcoma biopsy tracts was also reviewed.

Materials and Methods

Surgical pathology archives were searched for all pri-

mary osteosarcoma resection specimens accessioned be-

tween 1984 and 2013. Original H&E-stained slides from

sampled excisional biopsy tracts were reviewed for the pres-

ence of tumor cells. The prevalence of residual tumor cells

in biopsy tracts was determined and confidence intervals

were calculated using Jeffrey’s method. The study protocol

was approved by the Vanderbilt University Institutional

Review Board.

Results

In total, 188 resection specimens were retrieved for

pathologic review. For nine cases, the history of a previous
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biopsy could not be confirmed. Of the remaining 179 cases,

158 had undergone prior incisional biopsy, 14 had previous

core biopsies, and in seven cases, the type of biopsy proced-

ure could not be determined. Most patients (n¼ 157; 88%)

received neoadjuvant chemotherapy and underwent mar-

ginal surgical resection (n¼ 148), with 29 undergoing rad-

ical resection and two intralesional resection.

Tissue sections of prior biopsy site were submitted in

97 of 188 resection specimens. A mean of 2.5 slides of

the biopsy tract were submitted per case (range, 1-10)

Figure 1 . Residual tumor cells were not identified in any

of the sampled biopsy tracts from these 97 cases (0%; 95%

confidence interval, 0%-2.5%). Instead, organizing scars,

often with reactive (myo)fibroblasts, areas of neovasculari-

zation, fat necrosis, chronic inflammation, and numerous

multinucleated giant cells, were observed Image 1 . The

risk of local recurrence was not significantly increased in

specimens without histopathologic confirmation of a nega-

tive biopsy tract Table 1 .

Discussion

The practice of routinely submitting sections of biopsy

tracts does not provide useful clinical information in the evalu-

ation of osteosarcoma resection specimens and should be dis-

couraged. How it became standard practice to resect biopsy

tracts for osteosarcoma is also suspect. Many authors and co-

operative groups advocate removal of the biopsy tract at the

time of surgical resection of osteosarcoma but fail to provide

data or cite references to support this recommendation.3-13

So why has this practice been perpetuated in the litera-

ture? Often cited as evidence for this standard practice is an

unpublished study presented only in abstract form.14 In this

study, Cannon and Dyson14 reported local recurrence in five

(38%) of 13 patients with osteosarcoma whose biopsy site

was not excised with the tumor, compared with two (7%) of

27 patients whose biopsy site was excised. But in this pre-

liminary report of 40 patients, there were no adjustments

made for other known confounding factors for local recur-

rence (eg, tumor size, surgical resection margin status, and

histologic response to chemotherapy).

Other authors cite the Musculoskeletal Tumor Society

questionnaire-based studies by Mankin et al2,15 as support-

ive evidence for biopsy tract resection, but none of the bi-

opsy complications reported by Mankin et al included

biopsy tract recurrence (instead, these consisted of wound-

healing issues, hemorrhage, infection, or fracture). Other au-

thors cite Enneking,1 but this reference only describes two

previous studies reporting on the presence of malignant cells

in washings from the surgical beds of squamous cell carcin-

omas of the uterine cervix or head/neck region, which para-

doxically reported no increase in local recurrence rates for

patients with positive cytology. Clearly, the issue of biopsy

tract recurrence of osteosarcoma appears to be propagated

by inaccurate citation of the primary literature.

There are only four documented cases of osteosarcoma/

pleomorphic skeletal sarcoma recurrence after core biopsy.16-20

Since histopathologic images have been published for only one

of these four reported biopsy site recurrences, some of these

cases may not actually represent recurrent malignancy but in-

stead may reflect heterotopic ossification.

Few previous studies have documented the presence of

osteosarcoma tumor cells within resected biopsy tracts.

Mohana et al21 reported finding tumor cells in five resected
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Figure 1 Histogram of the number of sections submitted

from osteosarcoma resection specimens to evaluate the bi-

opsy tract for residual tumor.

Image 1 Representative histologic findings in a biopsy tract

from an osteosarcoma resection specimen. This organizing

scar contains (myo)fibroblasts with reactive atypia, areas of

fat necrosis, and chronic inflammation (H&E, �100).
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biopsy tracts from 26 patients, but in three of these cases,

tumor cells were limited to the tumor pseudocapsule and

soft tissues immediately adjacent to the tumor (where these

cells would be expected) and not in the biopsy tract per se.

Tumor cells were also reportedly present in three of 40 cases

evaluated by Li and coworkers.22 But the histopathologic

photomicrographs provided in both of these studies are not

unequivocally diagnostic of residual malignancy. An alter-

native possibility is that these findings represent reactive

stromal atypia secondary to prior biopsy procedures or cyto-

toxic therapy effect.

Only one study has directly assessed the rate of local re-

currence in patients after core biopsy without resection of

the biopsy site.23 Although the number of patients was lim-

ited (N¼ 10), none developed local recurrence after a min-

imum of 2 years of follow-up. Similarly, no increase in

local recurrence or distant metastasis was reported after

core biopsy of soft tissue sarcoma without subsequent resec-

tion of the biopsy tract.24 Other systematic reviews support

these findings.25,26

Given the number of osteosarcomas that are biopsied

before neoadjuvant therapy and surgical resection, the num-

ber of reported biopsy site recurrences is probably negli-

gible. Whether this is due to the acute inflammatory

response that follows an invasive procedure such as core or

incisional biopsy, the prolonged delay between biopsy and

surgical resection, administration of cytotoxic neoadjuvant

chemotherapy, or the standard practice of excising the bi-

opsy tract is uncertain.26 Since performing a study directly

comparing osteosarcoma recurrence rates after resection

without removal of the biopsy tract is not possible because

of issues with clinical equipoise, orthopedic oncologists are

probably best advised to continue this practice. However, ex-

cessive concern over the inability to resect biopsy tracts dur-

ing limb-sparing surgery is probably unnecessary.

Evidence for the clinical rationale for resecting biopsy

tracts of osteosarcoma is tenuous. Published protocols for the

prosection of bone tumors published by the College of

American Pathologists, Association of Directors of Anatomic

and Surgical Pathology, and other experts do not recommend

routine sampling of the biopsy tract. The results of this study

support these recommendations. Pathologists need not sub-

mit sections of resected biopsy tracts unless there is clinical

or gross pathologic evidence that would warrant further

examination.27-29
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