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Per cutaneous computed tomography-guided core needle
biopsy of soft tissue tumors: results and correation with
surgical specimen analysis'

Bidpsia percuténea por agulha grossa de tumores de partes moles guiada por tomografia computadorizada:
resultados e correlagdo com analise da pega cirirgica

Rubens Chojniak®, Henrique Ramos Grigio?, Almir Galvao Vieira Bitencourt®, Paula Nicole Vieira
Pinto®, Chiang J. Tyng?, Isabela Werneck da Cunha*, Samuel Aguiar Junior®, Ademar Lopes®

Objective: To evaluate the efficacy of percutaneous computed tomography (CT)-guided core needle biopsy of soft-
tissue tumors in obtaining appropriate samples for histological analysis, and compare its diagnosis with the results of
the surgjcal pathology as available. Materials and Methods: The authors reviewed medical records, imaging and
histological reports of 262 patients with soft-tissue tumors submitted to CT-guided core needle biopsy in an oncologic
reference center between 2003 and 2009. Results: Appropriate samples were obtained in 215 (82.1%) out of the
262 patients. The most prevalent tumors were sarcomas (38.6%), metastatic carcinomas (28.8%), benign mesenchymal
tumors (20.5%) and lymphomas (9.3%). Histological grading was feasible in 92.8% of sarcoma patients, with the majority
of them (77.9%) being classified as high grade tumors. Out of the total sample, 116 patients (44.3%) underwent surgical
excision and diagnosis confirmation. Core biopsy demonstrated 94.6% accuracy in the identification of sarcomas, with
96.4% sensitivity and 89.5% specificity. A significant intermethod agreement about histological grading was observed
between core biopsy and surgical resection (p < 0.001; kappa = 0.75). Conclusion: CT-guided core needle biopsy
demonstrated a high diagnostic accuracy in the evaluation of soft tissue tumors as well as in the histological grading
of sarcomas, allowing an appropriate therapeutic planning.
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Objetivo: Avaliar a eficacia da bidpsia percuténea por agulha grossa (BPAG) de tumores de partes moles guiada por
tomografia computadorizada (TC), em relagdo ao sucesso na obtencédo de amostra para analise, e comparar o diag-
nostico da BPAG com o resultado anatomopatologico da pega cirlrgica, quando disponivel. Materiais e Métodos:
Foram revisados os prontudrios e laudos diagndsticos de 262 pacientes com tumores de partes moles submetidos a
BPAG guiada por TC em um centro de referéncia oncolégico entre 2003 e 2009. Resultados: Das 262 bidpsias rea-
lizadas, foi possivel a obtencéo de amostra adequada em 215 (82,1%). Os tumores mais prevalentes foram os sarco-
mas (38,6%), carcinomas metastaticos (28,8%), tumores mesenquimais benignos (20,5%) e linfomas (9,3%). Foi
possivel realizar graduacéao histolégica em 92,8% dos pacientes com sarcoma, sendo a maioria (77,9%) classificada
como alto grau. Do total de pacientes, 116 (44,3%) realizaram cirurgia para exérese e confirmacao diagnéstica. A
BPAG mostrou acuracia de 94,6% na identificagéo de sarcomas, com sensibilidade de 96,4% e especificidade de 89,5%.
A graduagéo histologica teve concordancia significativa entre a BPAG e a peca cirdrgica (p < 0,001; kappa = 0,75).
Conclusao: A BPAG guiada por TC demonstrou elevada acuracia diagnoéstica na avaliacao de tumores de partes moles
e na graduagao histolégica dos sarcomas, permitindo um adequado planejamento terapéutico.
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INTRODUCTION

Soft tissue tumors comprise a great
number of neoplasms, among them, mes-
enchymal tumors (the benign onesand sar-
comas) and other tumors such as lympho-
mas, melanomas and metastatic carcino-
mast?. Malignant mesenchymal tumors,
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called sarcomas, are characterized for be-
ing solid, with considerable heterogeneity
intheir anatomy, histological subtypesand
degree of biological aggressiveness. The
approach to be adopted is significantly in-
fluenced by the location and staging of the
tumor®,

Anatomopathological analysis allows
the identification of tumor type, so it is
essential for the therapeutic planning. The
preoperative determination of grading and
histological type of the sarcomasiscritical
to identify those patients at higher risk for
metastasis, influencing the decision mak-
ing on the the need for neoadjuvant treat-
ment and surgery extent®®. The current
parameters most utilized by pathologists
for grading soft tissue sarcomas are the
following: cellular differentiation, cellular-
ity, amount of necrosis and number of mi-
toses®.

Thereare several techniquesfor obtain-
ing soft tissue tumors specimens for histo-
logical analysis. Open surgical biopsy al-
lows direct access to the tumor and gener-
ally the collection of larger amounts of
material than in percutaneous biopsies,
which tends to favor a correct diagnosis,
increasing the capability of differentiating
benign from malignant tissues. However,
itsmain disadvantages arethe high cost and
morbidity, asit isthe casein any open sur-
gical procedure®®. For such reasons, percu-
taneous core needle biopsy (CNB) ismany

CT-guided biopsy of soft tissue tumors

times utilized as a diagnostic method pro-
viding tissue fragments for histological
analysis, with alow rate of complications.
Percutaneous biopsies are usually guided
by imaging methods such as ultrasonogra-
phy (US) or computed tomography (CT),
particularly in cases of deeply located tu-
mors”® (Figure 1). However, percutaneous
biopsy results may underestimated tumor
aggressiveness estimate, as only a small
part of the tumor is analyzed®.

The main objectivesof the present study
were to evaluate the effectiveness of CT-
guided CNB of soft tissue tumors with re-
spect to successin obtaining specimensfor
analysis, and comparing the diagnosis ob-
tained by means of CNB with the anatomo-
pathological result of the surgical speci-
men, when available.

MATERIALSAND METHODS

The present retrospective study re-
viewed records and diagnostic reportsfrom
patients with soft tissue tumors submitted
to CT-guided CNB in areference oncology
center, in the period from April 22, 2003 to
June 30, 2009. The present study was ap-
proved by the Committee for Ethics in
Research of theingtitution before the com-
mencement of data collection.

A standardized dataform wasretrospec-
tively filled in for each patient included in
the study. The collected information com-

prised epidemiological data, clinical data,
imaging findings, CNB results, informa-
tion on the surgery and respective anato-
mopathological report. For histological
grading of the sarcomas, the World Health
Organization (WHO) criteria based on a
two-level reference classification (“low
grade” versus “high grade”) were utilized.
Whenever the utilized grading system was
different, the conversion of such grading
into the two-level system was performed,
as recommended®.

All the data were stored in a databank
for statistical analysis by means of the
SPSS software for Windows, version 17.0
(SPSS Inc.; Chicago, IL, USA). The de-
scriptive analysiscomprised the calculation
of simple and relative frequencies of the
studied variables. Sensitivity, specificity,
predictive values and CNB accuracy were
calculated for the differentiation between
benign and malignant mesenchymal tu-
mors. For the analysis of agreement be-
tween dataregarding CNB results and sur-
gical specimens analysis, the kappa test
was utilized, with p-value ranging between
0 and 1, indicating higher agreement as
closer to 1.

RESULTS

The present study included 262 patients,
with amean age of 51 years (ranging from
1 to 93 years), 132 (50.4%) men. Table 1

Figure 1. Percutaneous biopsy of an expansile mass in the thigh. A: Axial computed tomography section demonstrating the presence of heterogeneous ill-
defined mass in the anteromedial aspect of right thigh (asterisk). B: Percutaneous computed tomography-guided core needle biopsy directed to the most solid
portion of the lesion. Anatomopathological results of biopsy demonstrated malignant fusocellular neoplasm, with morphological and immunohistochemical
profile suggestive of synovial sarcoma with a high malignancy degree.
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presents the age distribution of patients
submitted to CNB. Most of the tumors
werelocated inthetrunk (n=127; 48.5%),
followed by extremities (n = 78; 29.8%),
retroperitoneum (n = 55; 21.0%) and head
& neck (n = 2; 0.8%).

Out of the 262 biopsies, appropriate
specimens could be obtained in 215 cases
(82,1%). Out of the 47 (18%) cases where
the specimens were considered as being
inappropriate, the histological result was
absence of tumor in 33 cases (70%) fol-
lowed by extensive necrosis in 8 cases
(17%); collection artifactsin 3 cases (6%);
inflammatory processin 2 cases (4%) and
cellular debrisintermingled with hemosid-
erin and red blood cells in one case (2%).
The diagnoses of 23 of such patients was
later obtained by tumor excision in 19
(83%) cases, open biopsy in 3 (13%) cases
and additional CNB in 1 (4%) case. For the
remaining 24 cases, no follow-up datawas
available.

Table 2 presents the quantitative and
percentage distribution of the histological
results obtained by CNB.

Among the 44 benign mesenchymal
neoplasms, it was possible to define the
histological subtype by means of CNB in
34 cases (77.3%), with lipoma being the

Table 1 Age distribution of 262 patients with soft
tissue tumors submitted to computed tomography-
guided core needle biopsy.

Age (years) n %
0-20 24 9.2%
21-40 45 17.2%
41-60 103 39.3%
61-80 70 26.7%
> 80 20 7.6%

Table 2 Histological diagnoses obtained with
percutaneous computed tomography-guided core
needle biopsy in 215 patients with soft tissue tu-
mors.

CT-guided biopsy of soft tissue tumors

Table 3 Distribution of histological sub-types of sarcomas diagnosed by computed tomography-guided
core needle biopsy in 83 patients.

Malignant tumors n %
Pleomorphic sarcoma 12 17.1%
Fusocellular sarcoma 8 11.4%

Synovial sarcoma 8 11.4%

Leiomyosarcoma 7 10.0%

Liposarcoma 5 7.1%

Ewing’s sarcoma/Primitive neuroectodermal tumor 5 7.1%
Chondrosarcoma 4 5.7%
Gastrointestinal stromal tumor 4 5.7%
Neuroblastoma 4 5.7%

Chordoma 4 5.7%
Rhabdomyosarcoma 3 4.3%

Myxoid sarcoma 3 4.3%
Osteosarcoma 2 2.9%

Malignant peripheral nerve sheath tumor 2 2.9%
Angiosarcoma 1 1.4%
Ganglioneuroblastoma 1 1.4%

Kaposi's sarcoma 1 1.4%

Histological diagnosis n %
Mesenchymal tumors 130 60.5%
Malignant 83 38.6%
Benign 44 20.5%
Benign/malignant 3 1.4%
Metastatic carcinomas 62 28.8%
Lymphomas 20 9.3%
Melanoma 3 1.4%
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most frequent type (n = 17; 50%). As re-
gards sarcomas, the histological sub-type
was defined in 74 of the 83 cases (89.2%),
with such cases being described on Table
3. Histological grading could be performed
in 77 (92.8%) of the 83 patients with sar-
comas, 60 (77.9%) of them being classified
ashigh gradeand 17 (22.1%) being classi-
fied as low grade.

Out of the 215 patients with tumors di-
agnosed by CNB, 116 (44.3%) underwent
surgery for tumor excision and diagnosis
confirmation. Among these cases, 74 had
been classified as mesenchymal tumors at
CNB — 19 benign and 55 malignant.
Among the 19 tumors classified as benign
at CNB, 17 were confirmed by the surgi-
cal specimensanalysisand two resultswere
discordant — one liposarcomain alesion
classified aslipomaat CNB, and one syn-
ovia sarcomain alesion previously diag-
nosed as leiomyoma. Out of the 55 tumors
classified as malignant by CNB, 2 (3.6%)
presented discordant resultsin the surgical
specimen analysis—one seminomaand one
synovial cyst in two lesions classified as
undifferentiated sarcomas at CNB.

Thus, CNB demonstrated 94.6% accu-
racy in the identification of sarcomas
among the mesenchymal tumors, with sen-
sitivity and positive predictive value of
96.4% and specificity and negative predic-
tive value of 89.5%.

Out of the 77 patients with sarcomas
whose histological grade could be deter-
mined by CNB, 49 were submitted to sur-
gery, and only 4 (8.2%) of them presented
difference in grading between CNB and
surgical specimen analysis. All of such
cases were classified aslow grade at CNB
and reclassified as high grade at the surgi-
cal specimen analysis. Therewas asignifi-
cant agreement between CNB and surgical
specimen analysis in the determination of
the histological grade (high and low grade)
(p < 0.001; kappa = 0.75; Cl 95%: 0.48—
1.00).

DISCUSSION

Soft tissue sarcomas are rarely found
and theclinical/radiological differentiation
between benign tumors and sarcomas is
sometimesimpossible. Furthermore, sarco-
mas may not be preoperatively suspected,
with the diagnosis being confirmed only
after the lesion resection. Enucleation
(excisiona biopsy) is acceptable in cases
of benign lesions, but it is not appropriate
for sarcomas, as the surgeon misses the
opportunity to perform a more effective
treatment, with better local management of
the disease. Also, incisional biopsy is not
routinely indicated for sarcomas because of
the high rate of wound complications,
which may compromise the local treat-
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ment®™. For this reason, CNB is the
method of choice for preoperative investi-
gation in patients with suspected soft tis-
sue tumors™™?. Fine needle aspiration bi-
opsy is not recommended as a first-line
diagnostic modality, however it can be uti-
lized in selected cases, as in the suspicion
of recurrence?.

Imaging-guided CNB provides addi-
tional advantage for being capable of
evaluating, at the collection moment, the
best site for fragment collection, avoiding,
for example, areas of necrosisand/or fibro-
sis. Narvani et a. have demonstrated that
imaging-guided procedures improve the
accuracy of CNB in 78% to 95%, specially
in cases of small and deeply located le-
sions™. Such procedure must be per-
formed in areference center, with special-
ized radiologists and pathologists, and the
case must always be previoudly discussed
with the surgeon for a better plan-
ning®21419, During the procedure, the bi-
opsy pathway must be planned in such a
way that it can be resected at the moment
of the definitive surgery, and several frag-
ments from different areas should be col-
lected for appropriate sampling of the tu-
mor. According to Wu et al., at least four
fragments must be collected in soft tissue
tumors CNB in order to allow an appropri-
ate histological diagnosis®.

CT and US have been utilized to guide
percutaneous biopsy of soft tissue tumors,
with good results being reported in the lit-
erature™™9. No study was found suggest-
ing the superiority of either of the methods.
One should select the method in which the
lesion is best characterized and the onein
which the radiologist is more experiented.
In general, US is preferred for superficial
lesions, while CT is utilized for deeper le-
sions.

In the present study, CNB provided ap-
propriate specimensfor analysisin 82% of
the cases, allowing the differentiation be-
tween benign and malignant lesions, iden-
tification of the histological type of the
tumors, and the histological grading in
most of the cases. Such results confirm the
accuracy of the method reported in litera-
ture, demonstrating that the sub-type and
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grading of the tumors can be determined in
80% to 95% of the CNBs'®?. In the present
study, sarcomas were the most prevalent
soft tissue tumors, followed by metastatic
carcinomas, benign mesenchymal tumors
and lymphomas.

In the present casuistry, the diagnostic
accuracy of CNB in the identification of
sarcomas was high, with significant agree-
ment in relation to the histological grading
of the tumor by biopsy and by surgical
specimen analysis. Such resultswere simi-
lar to those from other studies published in
theliterature. Ray-Coquard et al. have dem-
onstrated 95% accuracy of CNB in the di-
agnosis of soft tissue sarcomas®®Y. Strauss
et al. have evaluated 530 patients with soft
tissue tumors submitted to CNB, reporting
426 mesenchymal tumors (225 malignant
and 201 benign), and found 97.6% accu-
racy in the differentiation between malig-
nancy and benignity, and 86.3% accuracy
inthe differentiation between high and low
histological grade tumors®?,

Woon et a. have evaluated 94 patients
submitted to surgery for soft tissue tumors
and demonstrated that 95% of the patients
preoperatively submitted to preoperative
CNB had definitive one-stage surgery, as
compared with 45% of those patients who
were not submitted to biopsy@.

CONCLUSION

CT-guided CNB demonstrated to be an
effective diagnostic method in the evalua-
tion of soft tissue tumors and in the histo-
logical grading of sarcomas, alowing for
appropriate therapeutic planning.
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