Tru-cut biopsy as the initial method of tissue diagnosis
in bone tumors with soft tissue extension
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ABSTRACT

Background: Tru-cut biopsy in suspected bone tumors can be performed even in less specialized centers. Tru-cut biopsy has
been proved as safe with more than 90% accuracy. However, its usefulness was not widely studied in general hospitals where
Tru-cut biopsy is performed by orthopedic surgeons. This study was conducted to find out the accuracy and adequacy of Tru-cut
biopsy performed by an orthopedic surgeon not trained in musculoskeletal oncology, in a general hospital.

Materials and Methods: A study was conducted through a prospectively collected database using a uniform protocol. All
patients who had a malignant appearing bone lesion with a palpable soft tissue mass were included in the current study. Fifty
such consecutive cases underwent Tru-Cut biopsy by orthopedic residents or registrars who were aware of the principles of
Tru-cut biopsy and the recommendations of Musculoskeletal Tumor Society. When an open biopsy or a resection of the tumor
was subsequently performed, the histological diagnosis was compared for accuracy with the diagnosis of needle biopsy. We
evaluated adequacy of sample obtained and accuracy of diagnosis in terms of sensitivity, specificity, positive predictive value,
and negative predictive value.

Results: Seventy seven cases were initially enrolled. Out of which 18 were excluded and 59 patients were biopsied. Out of
which 50 were analysed. Only 4 out of 50 biopsied specimens were inadequate resulting in an adequacy rate of 92%. Among
46 cases, which were analyzed for diagnostic accuracy, 84.78% had true-positive result, 8.69% had true negative, and 6.52%
had false-negative report. The sensitivity and specificity of Tru-cut biopsy in our series was 92.85% and 100%, respectively, with
positive predictive value of 100% and negative predictive value of 57.14%.

Conclusions: Tru-cut biopsy can be recommended as an initial method of tissue diagnosis in musculoskeletal tumors with soft
tissue extension.
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Tru-cut biopsy of suspected primary bone neoplasm is a
well established procedure, with a good accuracy’® and low
complication rate.*’ Although most tumors have a palpable
mass at the time of presentation, very few studies have been
carried out in developing countries to evaluate the accuracy

INTRODUCTION

specialized centers which may not be feasible in countries

It is generally recommended to perform biopsy in
with less resources. A safe and accurate biopsy technique

that can be performed even in less specialized centers by
general orthopedic surgeons and yet does not have adverse
effect on outcome and prognosis will be ideal in our context.
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of Tru-cut biopsy performed by general orthopedic surgeon
with palpation technique.” This study was carried out to
evaluate the accuracy and adequacy of Tru-cut biopsy by
palpation technique, performed by orthopedic surgeon not
trained in musculoskeletal oncology in a general hospital.

MATERIALS AND METHODS

A prospective study was conducted between November 2005
and November 2011 to evaluate the diagnostic accuracy
of Tru-cut biopsy and the adequacy of tissue obtained by
Tru-cut. The data was collected using a uniform protocol.
The study was approved by our Institutional Review Board
and all participants provided informed written consent.
Patients who had a bone lesion with a palpable soft tissue
mass were included in the current study. Any patient with a
bony lesion without palpable mass, or who had undergone
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a recent biopsy, or had an inaccessible soft tissue mass, or
a soft tissue mass of benign appearance with characteristics
of lipoma on MRI were excluded from the study. After
performing all the radiological investigations, Tru-cut
needle (Baxter healthcare Co., 16G Chicago, USA) biopsy
was done on an outpatient basis, unless they had been
admitted for other reason. All the biopsies were performed
by orthopedic residents or registrars who were aware of the
principles of Tru-cut biopsy and the recommendations of
Musculoskeletal Tumor Society.?

Operative procedure

The skin was prepared with a sterile technique. Local
anesthetic (2% xylocaine with adrenaline 1:200000) was
injected subcutaneously, and a stab wound was made
with a number-11 surgical blade. The stab incision was
placed such that it could be incorporated in subsequent
definitive surgery. Mass was located by palpation and two
to four passes were made through the mass in different
directions depending on the quality of specimen obtained
through the same stab incision. The specimens were
immediately fixed in formalin. Pathologists were provided
with all clinical details, radiological findings, and clinical
provisional diagnosis along with the biopsy specimen. They
were requested to fill a form which required their opinion
regarding the adequacy of specimen and the Tru-cut biopsy
diagnosis. When an open biopsy or a resection of the tumor
was subsequently performed, the histological diagnosis was
compared for accuracy with the diagnosis of needle biopsy.

To determine the accuracy of diagnosis, we used the
following definitions: (1) a true-positive result in which
the needle biopsy provided lesional tissue and a correct
diagnosis; (2) a true-negative result in which the needle
biopsy produced no lesional tissue and no tumor was
present; (3) a false-positive result when the needle biopsy
provided lesional tissue which was diagnosed as tumor
when no tumor was present; and (4) a false-negative result
in which the needle biopsy produced no lesional tissue,
but tumor was present, or there was a mismatch in the
diagnosis between the needle biopsy and open biopsy.!©
The sensitivity, specificity, positive predictive value, and
negative predictive value were calculated using Microsoft
Office Excel 2007. Diagnostic yield was calculated by
the formula: [number of diagnostic cases/total number of
cases] x 100%, with the numerator equaling the number
of interpretable samples and the denominator equaling
the number of samples submitted for interpretation. The
complications after the Tru-cut needle biopsies were also
documented.

REesuLTs

Seventy seven cases of suspected (radiologically and

clinically) malignant tumors of musculoskeletal system
were initially enrolled. Eighteen cases were excluded from
the study, 6 had no soft tissue extension in MRI so they
underwent biopsy with Jamshidi needle under C-arm
guidance, 10 tumors were not accessible to palpation,
these required ultrasound or CT guided tru-cut biopsy,
and 2 patients decided to go elsewhere for management,
so biopsy was not performed. A total of 59 patients were
biopsied during the study period with a mean age of
26.72 years (range 15-76 years). 4 patients were lost to
followup, 3 died before the final treatment was instituted,
and 2 refused to undergo further treatment as the tumor
was advanced and they had distant metastasis. So, for final
analysis of diagnostic accuracy we had only 50 cases. The
most frequent location of the tumor was around the knee
(n=27,54%) [Table 1].

Only 4 out of 50 biopsied specimens were reported as
inadequate with the adequacy rate (diagnostic yield) of
92%. Among the 46 Tru-cut biopsy results available, the
most common diagnosis was osteosarcoma in 24 (52.17%),
followed by chondrosarcoma in 7 (15.12%), and giant cell
tumor in 4 (8.69%) cases [Table 2].

Among 46 cases which were analyzed for diagnostic
accuracy, 39 (84.78%) had true-positive result, 4 (8.69%)
had true-negative, and 3 (6.52%) had false-negative report
[Table 3]. The sensitivity and specificity of Tru-cut biopsy in
our series was 92.85% and 100%, respectively, with positive

Table 1: Site distribution of tumors
Site of tumors

Number of cases (%)

Proximal tibia 16 (32)
Distal femur 11 (22)
Humerus 6 (12)
Pelvis 5(10)
Distal tibia 4(8)
Shaft of tibia 2 (4)
Proximal femur 2(4)
Calcaneum 2(4)
Clavicle 1(2)
Distal radius 1(2)

Table 2: Types of tumors as diagnosed by Tru-cut biopsy
Type of tumor No of cases (%)

Osteosarcoma 24 (52.17)
Chondrosarcoma 7(15.12)
Giant cell tumor 4 (8.69)
Ewing sarcoma 2 (4.34)
Chondromyxoid sarcoma 2 (4.34)

Plasmacytoma (
Langerhan’s cell histiocytosis 1(
Pigmented villonodular synovitis 2 (4.34)
Tunercular synovitis 1(
Intraosseouslipoma 1(
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predictive value (PPV) of 100% and negative predictive
value (NPV) of 57.14%.

No major complications were recorded. Two of our patients
complained of significantly increased pain after the biopsy,
requiring analgesics for pain control.

DiscussioN

There is general agreement to have a histological diagnosis
before starting definitive management of bone tumors, the
optimum method of biopsy is still subject to debate.!13
Open biopsy is considered the gold standard, but is feared
due to significant contamination of surrounding tissue with
tumor cells.’* The contamination, however, had minimal
significance because most of the malignant tumors of the
extremities were treated with amputations in the past.! At
present, as a result of advances in chemotherapy, surgical
techniques, and availability of custom made prostheses,
amputations have largely been replaced by limb salvage
surgeries,!® but improperly performed open biopsy
remained one of the most common causes of amputation
in a salvageable limb.2

In 1982, Musculoskeletal Tumor Society reported that in
about 18% of patients the treatment plan had to be altered
due to inappropriate open biopsy. Four percent had an
amputation and in 8.5%, the biopsy had an adverse effect
on prognosis or outcome. These findings were three to five
times more frequent when the biopsy had been performed
in a referring institution rather than in a treatment center.
Despite the extensive recommendations, the authors found a
nearly identical complication rate with open musculoskeletal
biopsies in their followup study 14 years later. The
society had restated the previous recommendations and
emphasized the importance of venue of biopsy.?

Referring all the patients with suspected tumors may not
be feasible in many parts of the world, where there are no
referral systems, limited specialized institutions and paucity
of musculoskeletal oncologists. Hence, there was a need
for a safer biopsy technique that can be carried out by any
surgeon which is user friendly, has fewer complications
and yet does not have adverse effects on outcome and
prognosis. Tru-cut biopsy of suspected primary bone
neoplasm is a well-established procedure, with a reported
accuracy in diagnosis ranging from 69% to 99%!'° and

Table 3: Diagnostic accuracy of Tru-cut biopsy

Diagnostic accuracy No. of cases %
True-positive 39 84.78
True-negative 4 8.69
False-positive 0 0
False-negative 3 6.52

low complication rate of 0% to 6%.471° Authors have used
ultrasound,® CT scan,!’ fluoroscopy,'® and even MRI* to
guide the needle to the correct location to improve the
accuracy of needle biopsy but there is no clear evidence
of their advantage.? Although we lack enough published
data, but most of the malignant musculoskeletal tumors
when they present to clinician in developing countries
already have a palpable mass. In our series of 77 cases
only 6 (7.8%) had tumor without soft tissue extension and
10 (12.9%) were inaccessible to palpation. So, we believed
that palpation technique will be appropriate in most of the
cases who have palpable mass.

Although Mankin'® reported 40% diagnostic errors, rates
of altered treatment and altered outcome as a result of
needle biopsy were significantly lower than those for open
biopsy. Over the years, the technique and proper selection
of patients improved the accuracy of needle biopsy and
now it is been even considered as substitute to open
biopsy.* Forty-six (92%) samples out of 50 in our series
were adequate. Adequacy (diagnostic vield) was defined as
the sample which can be interpreted and have pathological
tissue on the basis of which a diagnosis can be achieved.
Higher adequacy indicates the effectiveness of the method
itself, whereas accuracy depends upon other factors also like
experience of the pathologist. The adequacy of palpation
technique in our series was similar to those with fluoroscopy,
ultrasound, CT, or MRI guided techniques.!®192122 The
palpation technique seems to be equally effective, and is
more feasible as it can be performed without the need of
any equipments and it is cost effective as well.

The sensitivity (92.85%), specificity (100%), PPV (100%),
and NPV (57.14%) of our series is similar to that of the similar
published articles and with the ones done under ultrasound,
fluoroscopy, CT, and MRI guidance.>10.11,131920.2325 Thege
localizing technique will have a definitive advantage if
the tumor is not palpable or if they are deep and near
a neurovascular structure. Using these devices, the
neurovascular structure can be bypassed, but for tumor
which is palpable and location of neurovascular structure
are known from radiological investigations, simple palpation
technique will guide the needle to correct location. In 10
tumors which were not amenable to palpation and were
excluded from the study, we used ultrasound in six cases,
fluoroscopy in one case, and CT in three cases.

All the 50 Tru-cut biopsies in our series were performed by
an orthopedic surgeon not specialized in musculoskeletal
oncology and though our center is a referral center, it is not
a specialized center for musculoskeletal oncology. Although
Mankin?!® emphasized the venue and the specialist doing
biopsy, there are few articles stating that needle biopsies
performed by all physicians had equal rates of diagnostic
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accuracy whether or not they were at a specialized center.
They found that the accuracy is not significantly different
when the biopsy was performed by radiologists, pathologists,
general surgeons, general orthopedic surgeons, or sarcoma
specialists.??® We also believe that any physician who is
aware of basic principles of musculoskeletal tumor biopsy
and have the basic skills of performing the Tru-cut biopsy,
can perform the procedure even in less specialized centers.
These facts have emphasized the value of Tru-cut biopsy
as an initial method of tissue diagnosis. It can be repeated
at any given time, and if the results are inconclusive open
biopsy can be performed in a more specialized center.
Considering the fact that all the Tru-cut biopsies in our series
were performed by general orthopedic surgeon without
using localization devices and the specimen were analyzed
by general pathologist (not specialized in musculoskeletal
pathology), this method seems to be a reliable technique
in an area where the facilities are limited and specialist are
not readily available.

Three of our patients had diagnostic mismatch (false
negative report), a case of Langerhan’s cell histiocytosis, and
one case of plasmacytoma was reported as osteosarcoma.
Both of these two cases were associated with pathological
fracture. Four cases had true negative results, two of
them were pigmented villonodular synovitis of knee,
one was tubercular synovitis of knee, and one was
intraosseous lipoma of calcaneum. Two patients had
significantly increased pain after Tru-cut biopsy, which
were successfully treated with analgesics. We performed
ultrasound examination of both the cases on emergency,
which revealed intralesional hematoma. Only Olscamp?’
in his series reported psoas hematoma after Tru-cut biopsy.
The final treatment did not have to be altered in any of
our cases because of biopsy related problems. Out of these
46 available reports, 11 patients were taken up for open
biopsy as the needle biopsy reports were not matching
with the radiological features or clinical presentation. Only
three of these had diagnostic mismatch.

In conclusion tru-cut biopsy is a reliable method to obtain
representative tissue for histopathological examination of
bone tumors with soft tissue extension. It is accurate, simple
to perform, less expensive, almost free from complications.

REFERENCES

1. Kissin MW, Fisher C, Carter RL, Horton LW, Westbury G. Value
of Tru-cut biopsy in the diagnosis of soft tissue tumors. Br |
Surg 1986;73:742-4.

2. Mankin HJ, Mankin CJ, Simon MA. The hazards of the biopsy,
revisited. Members of the Musculoskeletal Tumor Society. |
Bone Joint Surg Am 1996;78:656-63.

3. Heslin MJ, Lewis ]J, Woodruff JM, Brennan MF. Core needle
biopsy for diagnosis of extremity soft tissue sarcoma. Ann Surg

10.

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24,

Oncol 1997;4:425-31.

Ray-Coquard I, Ranchére-Vince D, Thiesse P, Ghesquieres H,
Biron P, Sunyach MP, et al. Evaluation of core needle biopsy
as a substitute to open biopsy in the diagnosis of soft-tissue
masses. Eur J Cancer 2003;39:2021-5.

Serpell JW, Pitcher ME. Preoperative core biopsy of soft-tissue
tumors facilitates their surgical management. Aust N Z ] Surg
1998;68:345-9.

Skrzynski MC, Biermann ]S, Montag A, Simon MA. Diagnostic
accuracy and charge-savings of outpatient core needle biopsy
compared with open biopsy of musculoskeletal tumors. ] Bone
Joint Surg Am 1996;78:644-9.

Tsukushi S, Katagiri H, Nakashima H, Shido Y, Arai E.
Application and utility of computed tomography-guided needle
biopsy with musculoskeletal lesions. ] OrthopSci 2004;9:122-5.
Welker JA, Henshaw RM, Jelinek J, Shmookler BM, Malawer MM.
The percutaneous needle biopsy is safe and recommended in the
diagnosis of musculoskeletal masses. Cancer 2000;89:2677-86.
Yao L, Nelson SD, Seeger LL, Eckardt ]J, Eilber FR. Primary
musculoskeletal neoplasms: Effectiveness of core-needle
biopsy. Radiology 1999;212:682-6.

Saifuddin A, Mitchell R, Burnett S, Sandison A, Pringle JA.
Ultrasound-guided needle biopsy of primary bone tumors. |
Bone Joint Surg Br2000;82:50-4.

Enzinger FM, Weiss SW. Soft tissue tumors. St. Louis: C. V.
Mosby; 1988. p. 19-20.

Mirra JM. Bone tumors. London: Lea and Febiger; 1989. p. 31-4.
Simon MA. Biopsy of musculoskeletal tumors. ] Bone Joint Surg
Am1982;64:1253-7.

Davies NM, Livesley PJ, Cannona SR. Recurrence of an
osteosarcoma in a needle biopsy. ] Bone Joint Surg Br
1993;75:977-8.

Kropej D, Schiller C, Ritschl P, Salzer-Kunt M, Rainer K. The
management of IIB osteosarcoma. Experience from 1976 to
1985. Clin Orthop Relat Res 1991;270:40-4.

Mankin HJ, Lange TA, Spanier SS. The hazards of biopsy in
patients with malignant primary bone and soft-tissue tumors.
J Bone Joint Surg Am 1982;64:1121-7.

Jelinek JS, Murphey MD, Welker JA, Henshaw RM, Kransdorf
MJ, Shmookler BM, et al. Diagnosis of primary bone tumors
with image-guided percutaneous biopsy: Experience with 110
tumors. Radiology 2002;223:731-7.

Fraser-Hill MA, Renfrew DL, Hilsenrath PE. Percutaneous
needle biopsy of musculoskeletal lesions. AJR Am ] Roentgenol
1992;158:813-8.

. Carrino JA, Khurana B, Ready JE, Silverman SG, Winalski CS.

Magnetic resonance imaging-guided percutaneous biopsy of
musculoskeletal lesions. ] Bone Joint Surg Am 2007;89:2179-87.
Rougraff BT, Aboulafia A, Sybil B], Healey J. Biopsy of soft tissue
masses evidence-based medicine for the musculoskeletal tumor
society. Clin Orthop Relat Res 2009;467:2783-91.

Lopez ]I, Del Cura JL, Zabala R, Bilbao FJ. Usefulness and
limitations of ultrasound-guided core biopsy in the diagnosis
of musculoskeletal tumors. APMIS 2005;113:353-60.

Negru D, Ursulescu C, Fotea V. Image-guided diagnostic
percutaneous puncture biopsy. Rev Med Chir Soc Med Nat lasi
2007;111:833-44.

Ayala AG, Zornosa J. Primary bone tumors: Percutaneous needle
biopsy. Radiologic-pathologic study of 222 biopsies. Radiology
1983;149:675-9.

Ogilvie CM, Torbert JT, Finstein JL, Fox E], Lackman RD. Clinical
utility of percutaneous biopsies of musculoskeletal tumors.

Indian Journal of Orthopaedics | March 2013 | Vol. 47 | Issue 2

198



Joshi, et al.: Tru-cut biopsy in bone tumors with soft tissue extension

Clin Orthop Relat Res 2006;450:95-100. of CT-guided biopsy of the spine and sacrum. Orthopedics
25. Stoker D], Cobb JP, Pringle JA. Needle biopsy of musculoskeletal 1997;20:1149-52.

lesions: A review of 208 procedures. ] Bone Joint Surg Br

1991;73:498-500. How to cite this article: Joshi A, Magar SR, Chand P, Panth R,

. . . Khatri Chhetri BR. Tru-cut biopsy as the initial method of tissue
26. Hoeber |, Spillane A}, Fisher C, Thomas JM. Accuracy of biopsy diagnosis in bone tumors with soft tissue extension. Indian J Orthop

techniques for limb and limb girdle soft tissue tumors. Ann 2013:47:195-9.
Surg Oncol 2001;8:80-7.

. . L. S fS t: Nil, Conflict of Int t: None.
27. Olscamp A, Rollins ], Tao SS, Ebraheim NA. Complications ource of Support: INt, Lonlict of Inferest: None

“Quick Response Code” link for full text articles

The journal issue has a unique new feature for reaching to the journal’s website without typing a single letter. Each article on its first page has
a “Quick Response Code”. Using any mobile or other hand-held device with camera and GPRS/other internet source, one can reach to the full
text of that particular article on the journal's website. Start a QR-code reading software (see list of free applications from http://tinyurl.com/
yzlh2tc) and point the camera to the QR-code printed in the journal. It will automatically take you to the HTVL full text of that article. One can
also use a desktop or laptop with web camera for similar functionality. See http://tinyurl.com/2bw7fn3 or http://tinyurl.com/3ysr3me for the free
applications.

199 Indian Journal of Orthopaedics | March 2013 | Vol. 47 | Issue 2



