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Primary Musculoskeletal
Neoplasms: Effectiveness
of Core-Needle Biopsy"

PURPOSE: To analyze the effectiveness of core-needle biopsy for evaluation of
possible primary musculoskeletal neoplasms, which often are evaluated with open
biopsy.

MATERIALS AND METHODS: Core-needle biopsy was performed at a tertiary care
institution in 141 patients suspected of having a mesenchymal neoplasm. In 85
patients, the lesion was in soft tissue; in 56 patients, the lesion was in bone.
Eighty-nine patients had a malignant lesion, and 52 had a benign lesion. Twenty-
eight patients had undergone previous surgery.

RESULTS: In 105 (74%) patients, core-needle biopsy results were concordant with
results from specimens subsequently obtained at surgery with respect to tumor
histologic features and grade, or they provided sufficient diagnostic information to
obviate surgery. In 36 (26%) patients, inaccurate core-needle biopsy results were
obtained: In nine, results were imprecise about exact histologic features; in three,
results were correct about histologic features but incorrect about tumor grade. In 25
(18%) patients, open biopsy was performed after core-needle biopsy. The accuracy
and rate of performance of open biopsy for soft-tissue lesions were not significantly
different from those for bone lesions.

CONCLUSION: Percutaneous core-needle biopsy can be an effective alternative to
open biopsy in the evaluation of possible mesenchymal neoplasms of either bone or
soft tissue. Needle biopsy of such lesions, however, is best performed as part of a
multidisciplinary team approach to tumor management.

In the management of mesenchymal tumors, treatment decisions and prognosis are
dependent not only on a diagnosis of malignancy or benignity but also on the histologic
features and grade of the tumor. Immunohistochemistry and, occasionally, ultrastructural
studies may be necessary for specific diagnosis. Furthermore, these tumors often are
spatially heterogeneous with respect to tumor grade and histologic features, and tumor
necrosis may be widespread. For these reasons, the limited sampling that is possible at
needle biopsy may be a source of problems or may limit confidence in diagnosis. Hence,
patients with masses suspected to be primary neoplasms of the bone or soft tissue are often
referred directly for open biopsy.

In contradistinction to fine-needle aspiration biopsy, larger-gauge percutaneous cutting-
needle or core-needle biopsy yields solid specimens that are amenable to histologic
analysis. In one series (1), core-needle biopsy of soft-tissue sarcoma was successful in
allowing establishment of a histologically accurate diagnosis in 70% (42 of 60) of cases. The
accuracy of core-needle biopsy in terms of correct histologic features in another combined
series (2) of soft-tissue and bone tumors was 84% (52 of 62). Some authors (2,3) have
suggested that core-needle biopsy may be more effective for evaluation of primary tumors
of bone than for evaluation of tumors of the soft tissue. In one early series (4), however, the
success rate of large-gauge trephine core biopsy of 16 primary bone tumors was only 44%.

In this study, we analyzed the effectiveness of imaging-guided core-needle biopsy of
possible mesenchymal neoplasms of bone and soft tissue in patients examined at a tertiary
care center specializing in orthopedic oncology.



TABLE 1
Histologic Results in 56 Patients with
Bone Lesion

No. of

Diagnosis Patients

Giant cell tumor 11
Osteosarcoma 10
Lymphoma

Plasmacytoma

Ewing tumor

Chondroblastoma

Chondrosarcoma

Metastasis

Osteomyelitis

Aneurysmal bone cyst

Enchondroma

Fibrous dysplasia

Fibrosarcoma

Hemangioma

High-grade undifferentiated sarcoma
Kaposi sarcoma

Malignant fibrous histiocytoma
Osteofibrous dysplasia

Paget sarcoma

RPRRPRPRRPRRPREPREPEPREPNNWONWDO©

TABLE 2
Histologic Results in 85 Patients
with Soft-Tissue Lesion

No. of

Diagnosis Patients

Liposarcoma 20
Malignant fibrous histiocytoma
Lipoma or lipoma variant
Lymphoma

Desmoid

Hemangioma

Pigmented villonodular synovitis
Leiomyosarcoma

Metastatic carcinoma

Synovial sarcoma

Ganglion

Mesenchymal chondrosarcoma
Myositis ossificans

Myxoid chondrosarcoma
Elastofibroma dorsi

Extraskeletal Ewing tumor

Fat necrosis

Fibroma
Hemangioendothelioma
Angiosarcoma
Dermatofibrosarcoma protuberans
Lymphocele

Muscle injury

Myxoma

Neurofibroma
Neurofibrosarcoma
Osteosarcoma

Schwannoma

Treatment-related fibrosis

RPRRPRPRPRPRRPRRPRPREPREPREPREPREPREPRENNNOOWNCCOOO®®

MATERIALS AND METHODS

This study included 141 patients (80 male
and 61 female patients) who underwent
percutaneous core-needle biopsy of a soft-
tissue or bone lesion in whom the puta-
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tive diagnosis was a mesenchymal neo-
plasm. Patients were excluded in whom
the diagnosis prior to biopsy was meta-
static carcinoma and who had a history of
a known primary carcinoma with high
metastatic potential or multifocal skeletal
disease as demonstrated at bone scintigra-
phy. Also excluded were patients in whom
the diagnosis was infection, which was
determined on the basis of clinical, physi-
cal, and laboratory findings.

Patients were consecutively encoun-
tered during 6 years at a single tertiary
care institution. The mean age of the
patients was 44 years (range, 9-83 years).
In 89 patients, the lesion was malignant;
in 52, the lesion was benign. In 85 pa-
tients, the lesion arose in soft tissue; in
56, the lesion arose in bone. In 28 pa-
tients, the lesions had been previously
resected, and these patients were sus-
pected of having recurrent disease. The
final histologic diagnoses are presented
in Tables 1 and 2. The anatomic distribu-
tion of lesions is presented in Table 3.

One of two musculoskeletal radiolo-
gists (L.Y., L.L.S.) performed all needle
biopsies after obtaining informed con-
sent for the procedure from the patient.
The biopsy approach was chosen after
review of imaging studies obtained at
outside institutions, which often in-
cluded magnetic resonance (MR) images,
and in consultation with the referring
orthopedic oncologist, such that the bi-
opsy track would not compromise the
anticipated surgical approach to the le-
sion. All procedures were performed with
administration of local anesthesia alone,
without conscious sedation. In all but 19
patients, the biopsy was performed with
computed tomographic (CT) or com-
bined CT and fluoroscopic guidance (in a
CT- and fluoroscopy-capable interven-
tional radiology suite). Among the pa-
tients who underwent biopsy without CT
guidance, the bone lesion in 13 was
sampled with fluoroscopic guidance
alone, the soft-tissue lesion in four was
sampled with ultrasonographic guidance,
and the superficial soft-tissue lesion in
two was sampled without imaging guid-
ance.

For soft-tissue lesions, three to eight
biopsy specimens were routinely ob-
tained by using an automated 14-gauge
cutting needle (Quickcore, Cook, Bloom-
ington, Ind; or Temno, Bauer Medical,
Clearwater, Fla) or a 16-gauge suction-
coring biopsy needle (Surecut; TSK Labo-
ratory, Tochigi City, Japan). For lesions
that were more than 1 cm below the
surface of the skin, multiple biopsy
samples were obtained through a single

puncture site by using a 12-gauge blunt
introducer (Hawkins; MD Tech, Gaines-
ville, Fla) and a coaxial technique. For
soft-tissue lesions suspected of being vas-
cular in origin, a 17-gauge introducer
(Cook or Bauer Medical) and an 18-gauge
automated cutting needle (Cook or Bauer
Medical) were used. For bone biopsies in
which the cortex was intact, intralesional
needle placement was facilitated with ei-
ther a 12-gauge Ackerman needle (Cook)
or a Craig vertebral body biopsy set (Bax-
ter International, Deerfield, IllI) (which
yields 3.5-mm-diameter core samples).
Multiple samples were then obtained co-
axially by using either a trephine (Acker-
man needle, Cook; or Craig biopsy set,
Baxter International) or a 14-gauge auto-
mated cutting needle (Cook or Bauer
Medical), depending on the degree of
lesion mineralization. Specimens were
sent in buffered formalin and, in cases of
possible lymphoma, saline solution for
histologic analysis. Aspirates were not
routinely sent for cytologic examination.
Follow-up data on study subjects were
obtained by one of the authors (L.Y.,
S.D.N., L.L.S.) from the computerized hos-
pital and radiology information systems,
as well as from the weekly management
conference notes of the multidisciplinary
musculoskeletal oncology group. For each
patient, tumor histologic features and
tumor grade (high or low) were recorded
for the percutaneous biopsy results and
were compared with subsequent results
from pathologic examination of surgical
specimens. Examination of pathologic
specimens was performed by one of two
pathologists (including S.D.N.) experi-
enced in musculoskeletal tumor analysis.
The number of patients who required
open biopsy after percutaneous biopsy
was tabulated. In 30 patients, treatment
decisions were made on the basis of percu-
taneous biopsy results, and no surgery
was performed. The diagnoses in this
group included lymphoma in 10 patients,
plasmacytoma in four, metastasis in two,
desmoid tumor in two, and other in 12.
On the basis of follow-up clinical and
pathologic information, needle biopsy re-
sults were classified by consensus (L.Y.,
S.D.N.) as diagnostically accurate or inac-
curate. Accurate needle biopsy results were
in agreement with subsequent pathologic
examination results of surgical specimens
with respect to both tumor histologic
features and grade, or they provided ad-
equate information to indicate treatment
without surgery. Clinical follow-up in
untreated patients was 6-52 months. For
purposes of determining accuracy, tumor
grade was considered to be either high
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(grade 11111 out of I11) or low (grade | out
of Il). Inaccurate needle biopsy results
differed from subsequent surgical patho-
logic results with regard to detection of
malignancy, tumor grade, or specific histo-
logic features.

Needle biopsy results were further clas-
sified as effective or ineffective. Effective
needle biopsy results were accurate with
respect to malignancy and grade but not
necessarily with respect to exact histo-
logic features and formed the basis for
appropriate treatment decision making
while obviating open biopsy. Any needle
biopsy that was followed by open biopsy
was classified as ineffective. Furthermore,
any needle biopsy that resulted in incor-
rect histologic features that could poten-
tially prompt inappropriate management
was considered to be ineffective, even if
no harm was actually done.

An analysis of the accuracy and effec-
tiveness of needle biopsy results was per-
formed according to patient subgroups,
to examine possible determinants of effec-
tiveness: soft-tissue versus skeletal origin,
benign versus malignant lesion, and
whether there was prior surgical treat-
ment of the lesion. These differences in
rates were tested by using the x? statistic
with continuity correction or, when ap-
propriate, the Fisher exact test.

RESULTS

Accuracy of Needle Biopsy

According to the definition given in
the Materials and Methods, the results of
core-needle biopsy in 105 (74%) of 141
patients were accurate, and the results in
36 (26%) were inaccurate. The histologic
diagnoses for patients in whom needle
biopsy results were inaccurate are given
in Table 4. In 36 patients with inaccurate
biopsy results, adequate information re-
garding the benign or malignant nature
of the lesion was obtained in nine, but
the results were imprecise with regard to
exact histologic features. In three of the
36 patients with inaccurate biopsy re-
sults, the findings were correct with re-
gard to tumor histologic features but were
incorrect with regard to tumor grade. If
these findings are included as conditional
true-positives, the accuracy for needle
biopsy would be 83% (117 of 141). In
only one patient did the biopsy yield
results that were falsely positive for malig-
nancy: a case of chronic osteomyelitis of
the clavicle that was interpreted as pos-
sible lymphoma at both needle and open
biopsy.

No infections resulted from needle bi-
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TABLE 3
Lesion Location

Location No. of Patients

Soft-tissue lesions

Thigh 37
Forequarter* 15
Leg or foot 15
Buttock 10
Retroperitoneum 4
Pelvis 2
Chest 1
Neck 1
Bone lesions
Lower extremity 26
Pelvis 13
Upper extremity 10
Spine or sacrum 6
Rib 1

* Forequarter is the upper extremity, includ-
ing the scapula and shoulder girdle muscula-
ture.

opsy. There also were no hematomas that
required transfusion or evacuation or that
altered subsequent surgical management.

Rate of Performance of Open Biopsy

Twenty-five (18%) patients underwent
open biopsy after core-needle biopsy. In
two of these patients, open biopsy was
performed when the results of the needle
biopsy were consistent with the final
diagnosis but the level of confidence
achieved with the material from needle
biopsy was insufficient. One of these pa-
tients had an unusual parosteal lipoma of
the ilium with associated cortical perfora-
tion and marrow edema; the other had a
hemangioendothelioma of the calf that
was thought to represent synovial sarcoma.

The results of open biopsy in four pa-
tients were concordant with the results of
needle biopsy but were at variance with
the final diagnoses after definitive surgi-
cal excision. These included the heman-
gioendothelioma of the leg mentioned in the
preceding paragraph; a chondroblastic
osteosarcoma of the sacrum, which was
interpreted as a mesenchymal chondro-
sarcoma; an osteosarcoma of the femur,
which was interpreted as aneurysmal bone
cyst; and the chronic osteomyelitis of the
clavicle mentioned earlier.

Open biopsy results in one patient were
discordant with the final diagnosis with
respect to tumor grade. A high-grade fibro-
sarcoma of the femur was interpreted as
low grade at open biopsy, which was
performed after the needle biopsy results
were interpreted as indicative of benign
histiocytoma.

Open biopsy results in two patients

TABLE 4
Final Diagnoses for 36 Inaccurate
Biopsy Results

No. of

Diagnosis Patients

Histologic result
Malignant fibrous histiocytoma
Osteosarcoma*
Chondroblastoma*
Chronic osteomyelitis*
Elastofibroma dorsi
Fibrosarcoma*
Hemangioendothelioma*
Hemangioma
Lipoma
Liposarcoma
Plantar fibroma
Synovial sarcoma
Grade
Liposarcoma
Chondrosarcoma
Nondiagnostic biopsy result
Non-Hodgkin lymphoma
Liposarcoma
Metastatic carcinoma
Malignant fibrous histiocytoma
Osteosarcoma
Pigmented villonodular synovitis
Ewing tumor
Ganglion
Giant cell tumor
Hemangioma
Mesenchymal chondrosarcoma
Paget sarcoma

RPN RPRRRRRERRERREPRPRNN

PRPRFRPFPFPFEPNNNDNDND®

* Open biopsy results also were inaccurate.

TABLE 5
Final Diagnoses for 25 Needle
Biopsies Followed by Open Biopsy

No. of

Diagnosis Patients

Non-Hodgkin lymphoma 3
Malignant fibrous histiocytoma
Liposarcoma

Mesenchymal chondrosarcoma*
Metastatic carcinoma
Pigmented villonodular synovitis
Osteosarcoma*
Chondroblastoma*

Chronic osteomyelitis*
Fibrosarcoma*

Ganglion

Giant cell tumor
Hemangioendothelioma®
Hemangioma

Parosteal lipoma¥

Paget sarcoma

RPRRPRPRPRPRPREPENNNNN®

* Open biopsy results were inaccurate.

T Needle biopsy diagnosis proved to be
accurate.

* Open biopsy results were inaccurate, but
needle biopsy diagnosis proved to be accu-
rate.

were inaccurate, although subsequent
needle biopsy results were diagnostic: A
sclerotic lesion of the ischium was inter-

Yao et al



TABLE 6
Outcome of Needle Biopsy by Patient Subgroups

Subgroup Accurate* Effective* Open Biopsy Performed Total
Benign 39 (75) 43 (83) 8 (15) 52
Malignant 66 (74) 69 (78) 17 (19) 89
Prior surgery 20 (71) 22 (79) 4 (14) 28
No prior surgery 85 (75) 90 (80) 21 (19) 113
Bone lesion 41 (73) 42 (75) 12 (21) 56
Soft-tissue lesion 64 (75) 70 (82) 13 (15) 85
All cases 105 (75) 112 (79) 25 (18) 141

Note.—Number in parentheses is the percentage.
* Term defined in Materials and Methods.

TABLE 7
Distribution of Cases by Subgroups

Bone  Soft-Tissue
Subgroup Lesion Lesion Total
Benign 20 (36) 32(38) 52
Malignant 36 (64) 53 (62) 89
Prior surgery 8 (14) 20 (24) 28
No prior surgery 48 (86) 65 (76) 113
All cases 56 85 141

Note.—Number in parentheses is the percent-
age.

preted as Paget disease but proved to be
B-cell lymphoma, and a recurrent liposar-
coma of the proximal thigh was negative
for malignancy at open biopsy but posi-
tive at CT-guided needle biopsy.

Given these seven diagnostic errors,
the accuracy of open biopsy in this series
was 72% (18 of 25). The histologic diag-
noses for patients in whom open biopsy
was performed are given in Table 5.

Effectiveness of Needle Biopsy

By using the definitions outlined in the
Materials and Methods, where a needle
biopsy followed by an open biopsy was
considered to be ineffective regardless of
the accuracy or results and where inaccu-
rate needle biopsy results were considered
to be effective if they were adequate to
guide treatment, needle biopsy results
were effective in 112 (79%) patients and
ineffective in 29 (21%).

For the inaccurate biopsy results in 12
of 36 patients, treatment decisions were
determined without performance of open
biopsy. The effectiveness in these 12 pa-
tients was classified as follows: In nine
patients, the results were classified as
effective. In seven of these nine patients,
needle biopsy results were correct with
regard to malignancy, but there was a
minor discordance with regard to specific
histologic features. Appropriate excisions
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(of an angiolipoma and an elastofibroma)
were performed in two of these seven
patients, and appropriate wide resections
were performed in the other five (lipoma-
like liposarcoma, hemangioma of bone,
high-grade liposarcoma, synovial sar-
coma, and plantar fibroma). In two of the
nine patients, there was concordance be-
tween biopsy results and histologic fea-
tures but discordance with respect to tu-
mor grade. In these patients, the treatment
plan was unaltered: A large recurrent
chondrosarcoma was diagnosed as low
grade at needle biopsy but showed a focal
grade -1l tumor after internal hemi-
pelvectomy; a large, recurrent, fatty tu-
mor of the thigh showed possible lipoma-
like liposarcoma at needle biopsy, but,
after wide resection, the final diagnosis
was intermuscular lipoma with occa-
sional atypical cells.

In three of the 12 patients who under-
went needle biopsy but did not undergo
subsequent open biopsy, the results were
classified as ineffective. One patient had
myxoid liposarcoma that was interpreted
as low-grade myxoid liposarcoma at
needle biopsy but showed focal grade
11-111 elements after wide excision; no
chemotherapy was administered. A sec-
ond patient had a large osteosarcoma of
the pelvis and acetabulum, with osteoblas-
toma-like features at imaging. This lesion
was misdiagnosed as osteoblastoma on
the basis of needle biopsy results, and the
patient underwent hemipelvectomy with-
out preoperative chemotherapy. Finally, a
third patient had a presumed recurrent
Ewing tumor of the pelvis. This patient,
who was in frail medical condition and
was a poor surgical candidate, underwent
palliative treatment with radiation therapy
alone after nondiagnostic needle biopsy
results were obtained.

Patient Subgroups

In the 56 patients with bone tumor, the
results of core-needle biopsy were accu-

rate in 41 (73%) and effective in 42
(75%). In the 85 patients with soft-tissue
tumor, the results of core-needle biopsy
were accurate in 64 (75%) and effective in
70 (82%). Open biopsy was performed in
12 (21%) patients after needle biopsy of
bone tumor and in 13 (15%) after needle
biopsy of soft-tissue tumor. There were no
significant differences between soft-tissue
and bone tumors in terms of accuracy
(P = .94) and effectiveness (P = .40) of
needle biopsy results and the rate of open
biopsy (P = .48).

From the perspective of accuracy, effec-
tiveness, and rate of performance of open
biopsy, there were no significant differ-
ences between patients who did or did
not undergo prior surgery (P = .87, P >
.99, and P = .78, respectively) or between
benign and malignant lesions (P > .99,
P = .61, and P = .74, respectively). These
results are summarized in Table 6.

Of the 28 patients who had undergone
previous surgery, eight had a benign le-
sion, and 20 had a malignant lesion. The
distribution according to subgroups (sur-
gery vs no surgery, benign vs malignant)
is given in Table 7. There were no signifi-
cant associations between the site of
tumor origin and the frequency of prior
surgery (P = .26) or malignancy (P > .99).

DISCUSSION

Our findings indicate that percutaneous
core-needle biopsy results were highly effec-
tive for help in the diagnosis of masses
suspected to be primary musculoskeletal
neoplasms and appeared to be equally effec-
tive for evaluation of lesions of either bone
or soft tissue. In our series, core biopsy
results were accurate in 74% of patients and
effective in 79%. This accuracy reflects con-
cordance for both histologic features and
tumor grade. The effectiveness of core-
needle biopsy was not significantly different
for benign versus malignant lesions or for
recurrent versus nonrecurrent lesions.

These accuracies for core-needle biopsy
are comparable to those of similar studies.
In the multicenter survey by Mankin et al
(5) of bone and soft-tissue tumors in pa-
tients referred to major treatment centers,
the accuracy of core-needle biopsy was 69%
(43 of 62). In the experience of Heslin et al
(1), core-needle biopsy findings resulted in
the correct histologic diagnosis in 70% (42
of 60) of soft-tissue masses. In a combined
series of suspected mesenchymal tumors of
soft tissue and bone reported by Skrzynski et
al (2), the accuracy of core-needle biopsy
results for correct histologic features and
tumor grade was 77% (48 of 62).

Our results reflect the effectiveness of
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core-needle biopsy in the setting of an inte-
grated, multidisciplinary, musculoskeletal
tumor practice. The contribution of such an
approach to improved outcomes is sup-
ported by results reported in the literature
(5). An appropriate biopsy approach should
be consistent with the anticipated surgical
approach to the lesion. There is a small but
well-documented risk of seeding the biopsy
track with tumor cells that can compromise
the success of definitive treatment, and the
biopsy track should optimally be included
in any surgical resection.

If the confidence in a needle biopsy-
based diagnosis is not sufficiently high to
facilitate the often difficult management
decisions posed in cases of suspected mesen-
chymal neoplasm, performance of open
biopsy may be warranted even when the
needle biopsy result is correct. For this rea-
son, the effectiveness of percutaneous needle
biopsy should account for the rate of subse-
quent open biopsy. Open biopsy after core-
needle biopsy was necessary in 18% of the
patients in our series. This rate was slightly
but not significantly higher for tumors that
involved bone, as compared with those that
involved soft tissue (21% and 15%, respec-
tively). This overall rate of the performance
of open biopsy could be biased. Although
the results of needle biopsy may obviate
open biopsy, lingering uncertainty in diag-
nosis may prompt the evaluation of frozen
sections during a subsequent excisional pro-
cedure. Such *“conditional excisions” were
not considered to be open biopsies in our
analysis. These procedures usually consti-
tuted the definitive treatment for typically
benign but clinically problematic masses,
and needle biopsy was of assistance in treat-
ment decision making in such cases.

According to the criteria we used for
needle biopsy, the results of open biopsy
had a surprisingly low accuracy (72%) in our
series. Open biopsy, when used as a front-
line diagnostic strategy, yields results with a
reported (2) accuracy of 96% (48 of 50). This
difference undoubtedly reflects selection
bias, because only those patients with prob-
lematic or confusing needle biopsy results
underwent open biopsy in our series. Never-
theless, an accuracy of 100% for open biopsy
is likely too high in theoretic analyses of
cost-effectiveness (6).

Some authors (2) have suggested that
percutaneous needle biopsies are more effec-
tive for bone tumors than for soft-tissue
tumors. The more specific manifestation of
bone tumors on radiographs may narrow
the differential diagnosis for the patholo-
gist. However, MR imaging now provides
greater specificity in the evaluation of soft-
tissue masses prior to biopsy. From our
perspective, technical factors probably are
the most critical to the outcome of needle
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biopsy. Large-gauge core-needle biopsy, per-
formed with a coaxial technique, of soft-
tissue masses can yield a generous quantity
of tissue quickly and with little morbidity.
The ability to obtain multiple biopsy speci-
mens is intrinsically more limited with bone
lesions, especially those that are sclerotic,
even when a large-gauge coaxial tool is used.
An equivalent specimen yield may necessi-
tate additional cortical approaches, some-
thing we routinely avoid to minimize proce-
dure time and patient discomfort.

Although fine-needle aspiration biopsy of
suspected bone metastases (6,7) yields accu-
rate results and is cost-effective, the utility
of cytologic diagnosis for primary mesenchy-
mal tumors is more questionable. Published
data are difficult to interpret, because stud-
ies often differ in their definitions of effec-
tiveness. A diagnostic accuracy as high as
76% (51 of 67) has been reported (3) for the
fine-needle aspiration biopsy diagnosis of
primary bone tumor. In the same report,
however, a large but unspecified proportion
of fine-needle aspiration biopsies were fol-
lowed by open surgical biopsies. Such needle
biopsies would be considered ineffective
according to our criteria. The diagnostic
accuracy of fine-needle aspiration biopsy in
another series (8) of 101 primary bone tu-
mors was 61%, but the effective accuracy
was 41%. In a series (9) of 117 soft-tissue
tumors, fine-needle aspiration biopsy re-
sults were diagnostically adequate in 63%.
However, in another series (10) of 52 sarco-
mas (46 soft-tissue and six bone lesions),
fine-needle aspiration biopsy resulted in a
correct histologic diagnosis in only 21% of
cases. A prospective and paired analysis (11)
of soft-tissue tumors confirmed a higher
accuracy for core-needle biopsy results than
for fine-needle aspiration biopsy results.
Hence, as an evaluation method for possible
primary musculoskeletal tumors, fine-needle
aspiration biopsy might be cost-effective only
if performed without imaging guidance, per-
haps as part of the initial office examination.

In the evaluation of primary musculo-
skeletal neoplasms, the cost-benefit ratio of
core-needle biopsy appears to be favorable
(2,6). A needle biopsy can be performed
expeditiously, and, in cases of a large mass,
imaging guidance may not be essential (2).
Our preference has been to use CT guidance.
In conjunction with preprocedural MR imag-
ing, CT facilitates appropriate sampling of
heterogeneous lesions and helps select a
trajectory that is safe and consistent with
the anticipated surgical approach. With the
confidence in approach and localization
afforded by CT, large-gauge needle biopsy
can be performed quickly and without the
use of sedation, factors that further reduce
costs.

In summary, our experience indicates that

percutaneous core-needle biopsy is effective
for the diagnostic evaluation of suspected
primary musculoskeletal neoplasms, whether
of bone or soft tissue. Open biopsy can be
obviated in the majority of cases. Although
percutaneous core-needle biopsy of a sus-
pected primary musculoskeletal neoplasm is
potentially safe, accurate, and cost-efficient,
it is still less accurate and more demanding
than needle biopsy of a suspected metasta-
sis. Biopsy of a suspected primary musculo-
skeletal mass should be used judiciously and
preferably as part of a multidisciplinary team
approach to orthopedic tumor manage-
ment.
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