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Computed tomography-guided percutaneous biopsy of bone
lesions: rate of diagnostic success and complications*

Biópsia percutânea de lesões ósseas guiada por tomografia computadorizada: taxas de definição
diagnóstica e complicações
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percutaneous biopsy of bone lesions: rate of diagnostic success and complications. Radiol Bras. 2014 Set/Out;47(5):269–274.

Abstract

Resumo

Objective: To determine the rates of diagnostic success and complications of computed tomography (CT)-guided percutaneous biopsy

of bone lesions suspected for malignancy.

Materials and Methods: Retrospective study including 186 cases of CT-guided percutaneous biopsies of bone lesions in the period from

January, 2010 to December, 2012. All the specimens were obtained with 8–10 gauge needles. The following data were collected:

demographics, previous history of malignancy, data related to the lesion, to the procedure, and to histological results.

Results: Most patients were women (57%), and the mean age was 53.0 ± 16.4 years. In 139 cases (74.6%), there was diagnostic

suspicion of metastasis and the most common primary tumors were breast (32.1%) and prostate (11.8%). The bones most commonly

involved were spine (36.0%), hip (32.8%) and long bones (18.3%). Complications occurred in only three cases (1.6%) including bone

fracture, paresthesia with functional impairment, and needle breakage requiring surgical removal. The specimens collected from 183

lesions (98.4%) were considered appropriate for diagnosis. Malignant results were more frequently found in patients who had a suspected

secondary lesion and history of known malignancy (p < 0.001), and in patients who underwent PET/CT-guided procedures (p = 0.011).

Conclusion: CT-guided percutaneous biopsy is a safe and effective procedure for the diagnosis of suspicious bone lesions.
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Objetivo: Determinar taxas de definição diagnóstica e complicações da biópsia percutânea guiada por tomografia computadorizada (TC)

de lesões ósseas suspeitas de malignidade.

Materiais e Métodos: Estudo retrospectivo que incluiu 186 casos de biópsia percutânea guiada por TC de lesões ósseas no período de

janeiro de 2010 a dezembro de 2012. Todas as amostras foram obtidas usando agulhas de 8 a 10 gauge. Foram coletados dados

demográficos, história de neoplasia maligna prévia, dados relacionados à lesão, ao procedimento e ao resultado histológico.

Resultados: A maioria dos pacientes era do sexo feminino (57%) e a idade média foi 53,0 ± 16,4 anos. Em 139 casos (74,6%) a

suspeita diagnóstica era metástase e os tumores primários mais comuns foram de mama (32,1%) e próstata (11,8%). Os ossos mais

envolvidos foram coluna vertebral (36,0%), bacia (32,8%) e ossos longos (18,3%). Houve complicações em apenas três pacientes

(1,6%), incluindo uma fratura, um caso de parestesia com comprometimento funcional e uma quebra da agulha necessitando remoção

cirúrgica. Amostras de 183 lesões (98,4%) foram consideradas adequadas para diagnóstico. Resultados malignos foram mais frequen-

tes nos pacientes com suspeita de lesão secundária e história de neoplasia maligna conhecida (p < 0,001) e nos procedimentos

orientados pela PET/CT (p = 0,011).

Conclusão: A biópsia percutânea guiada por TC é segura e eficaz no diagnóstico de lesões ósseas suspeitas.

Unitermos: Neoplasia óssea; Biópsia por agulha; Tomografia computadorizada; Radiologia intervencionista; Complicações.
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INTRODUCTION

Recent studies published in Brazil have highlighted the

relevance of interventional radiology in the appropriate col-

lection of specimens for the diagnosis and treatment of dis-
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eases affecting different parts of the body(1–6). Percutaneous

biopsy is an important tool in the evaluation of bone lesions

suspicious for malignancy. Suspicious primary bone tumors,

or systemic cancer recurrence such as bone metastases con-

stitute frequent indications for computed tomography (CT)-

guided percutaneous biopsy. The presumptive decision to

approach a lesion as recurrence of a known primary malig-

nant tumor without pathological confirmation may errone-

ously lead to inappropriate treatment of benign diseases or

even incorrect management of a second primary tumor dif-

ferent from the first one.

The CT-guided procedure is a safe and accurate method

to define the diagnosis(7–11). The diagnostic results are vari-

able according to the location of the lesion; those observed

in lesions of extremities and pelvic bones are more accurate

as compared with those observed in lesions located in the

vertebral column(12). The rate of complications in CT-guided

bone biopsies is very low (1.1%), while in open biopsy it may

be as high as 16%(13). Even considering that it is generally a

low risk procedure, minor side effects and complications such

as infections, fractures and bleeding may occur(14–16).

A successful bone biopsy is the procedure that gets enough

material for an appropriate histopathological analysis and

definition of the diagnosis, i.e., a specific diagnostic result

capable of guiding the requesting physician in the decision

making regarding to the approach to be adopted either in

relation to treatment, follow-up or discharge of the patient(17).

The ideal result should be definite, with no possibility of

differential diagnosis, and reliable enough to allow the phy-

sician to make a decision on the approach to be adopted. In

the literature, the rate of diagnostic definition of percutane-

ous biopsies of musculoskeletal lesions is 69–88%(13,18–22).

The present study was aimed at determining the rates of

diagnostic definition and complications of CT-guided per-

cutaneous biopsy of bone lesions suspicious for malignancy.

MATERIALS AND METHODS

Retrospective study developed at the Imaging Depart-

ment of A.C.Camargo Cancer Center, including patients sub-

mitted to CT-guided percutaneous biopsy of bone lesions,

in the period from January 2010 to December 2012. The

present study followed the principles of the Helsinki State-

ment on Health in all Policies and was approved by the

Committee for Ethics in Research of the institution. A writ-

ten term of free and informed consent for the biopsy and

verbal consent for inclusion of biopsy data in the study were

obtained from the patients.

Previously to the procedures, in all the cases, all the

available CT images were reviewed, as well as bone scintig-

raphy, magnetic resonance imaging (MRI) and positron emis-

sion computed tomography (PET/CT) images, as available.

Such images were analyzed by a radiologist who determined

the most appropriate site for specimen collection with a safe

approach, considering the lesion characteristics, possible

complications and chances for collection of sufficient mate-

rial. Before all the procedures, coagulation tests, including

platelet count, prothrombin time, international normalized

ratio, and partial thromboplastin time were performed.

Coagulopathy cases were corrected before the procedure.

The patient positioning for biopsy was based on the lo-

cation of the target lesion. The selected site was confirmed

by 5.0 mm-thick CT sections and a single section of the le-

sion was selected. The best access to the lesion was planned

and drawn from the target lesion to the skin surface. The

selection of depth of the lesion and the skin entrance site

was based on the metal marker previously placed on the

patient’s skin (Figure 1).

All the CT-guided bone biopsies were performed under

general anesthesia. The skin and adjacent soft tissues were

also locally anesthetized with lidocaine or ropivacaine in order

Figure 1. CT-guided percutaneous bone biopsy of a sclerotic rib lesion. Suspicion of metastasis from prostate adenocarcinoma confirmed after histopathological

analysis. A: Planning computed tomography with metal skin marker. B: Biopsy needle positioned within the lesion.
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to optimize the post-procedural analgesia. The specimens

were collected with 8 to 10 gauge needles and sent to the

department of pathological anatomy in a jar with formalde-

hyde. All the specimens were analyzed by oncologic patholo-

gists. Information about the follow-up of these patients dur-

ing at least six months after the procedure was researched in

the cases where the histological results were benign or inde-

terminate.

A standard data form was filled out for all the patients

included in the study, with demographic data (sex and age),

previous history of malignant neoplasm, data related to the

lesion, to the procedure and to the histological result. Le-

sion data included the affected bone, lesion size, aspect at

CT (lytic, sclerotic or mixed), and diagnostic suspicion. Data

regarding the procedure included type of needle utilized,

presence of complications and if another imaging method

(MRI or PET/CT) was utilized as guidance in the procedure.

Data regarding the histological results included information

on the specimen appropriateness and final diagnosis. Benign

lesions were followed-up for diagnostic confirmation.

All the data were stored in a databank for the purpose of

statistical analysis utilizing the software SPSS 20.0. Descrip-

tive analysis was performed to calculate simple and relative

frequencies of the variables. The Student’s t test (or non-

parametric Mann-Whitney test, as indicated) was utilized for

comparison of scalar variables between groups. In cases of

three or more groups, the variance analysis (Anova) or the

non-parametric Kruskal-Wallis test was utilized. For the

categorical variables the tables 2 × 2 and 2 × 3 were uti-

lized, with evaluation of the statistical significance by the chi-

squared Pearson calculator with Yates correction or exact

Fisher test, as indicated. Results with type I error probabil-

ity ≤ 5% (p ≤ 0.05) were considered as statistically signifi-

cant.

RESULTS

In the study period 186 CT-guided bone biopsies were

performed. Most patients were women (57%) and the mean

age was 53.0 ± 16.4 years (ranging between 3 and 83 years).

In 47 procedures (24.4%) the diagnostic suspicion was

of primary bone lesion, and in 139 (74.6%) there was a sus-

picion of secondary lesion (metastasis) from other known

site – among others the most common were breast (32.1%)

and prostate (11.8%).

In frequency order, the most commonly involved bones

were the following: vertebral column (36.0%), hip bones

(32.8%), long bones (18.3%), sternum (4.8%), costal arches

(4.3%) and others (3.7%). Mean lesion size was 3.1 ± 1.9

cm, ranging from 0.6 to 9.8 cm. In 18 cases (9.7%) the le-

sion could not be identified at CT, and the biopsy was guided

by MRI findings in 8 cases (4.3%) and by PET/CT in 10

cases (5.4%). In such cases, the MRI or PET/CT images were

evaluated side by side with the non contrast-enhanced CT

images before the procedure to identify the lesion or area of

interest to be biopsied. In the other 168 cases (90.3%) the

lesion was identified at CT, being characterized as lytic le-

sion in 49.4%, blastic lesion in 35.1%, and mixed in 15.5%

of cases.

In most patients (83.1%) the biopsy was performed with

an 8-gauge needle. A 10-gauge needle was utilized in 16.9%

of the procedures. Severe complications were observed in

only three cases (1.6%), including one bone fracture, one

patient who presented paresthesia with functional compro-

mise, and one procedure with needle breakage requiring

surgical removal.

In only three cases (1.6%) the collected specimen was

considered inappropriate for diagnosis, including two lytic

lesions in the vertebral column and one lytic lesion in the

femur. In one of such cases no information about follow-up

was available, and in the other two cases no lesion progres-

sion was observed at follow-up.

Amongst the 183 procedures with appropriate specimens

(98.4%), the pathological diagnosis was normal bone tissue/

absence of malignancy in 85 cases (45.7%), benign primary

bone tumor in 13 (7.0%), malignant primary bone tumor in

9 (4.8%), and metastasis in 76 cases (40.9%).

Amongst the 85 patients whose histological diagnosis

of the biopsy specimen was normal bone tissue/absence of

malignancy, 64 (75.3%) were followed-up and the follow-

ing events were observed: 6 (6.4%) patients were submitted

to open surgery (4 confirmed the diagnosis and 2 were char-

acterized as primary bone tumors – Langerhans cell histio-

cytosis and non-Hodgkin’s lymphoma); 2 (3.1%) were treated

as infectious process (osteomyelitis); 49 (76.5%) did not

present any alteration at follow-up, and were considered as

benign lesions; and 7 (10.9%) presented lesion progression

at follow-up, being considered as malignant.

Malignant results were most frequently observed in the

patients under suspicion of secondary lesion with history of

a known malignant neoplasia (Table 1) and at PET/CT-

guided procedures (Table 2). No correlation was observed

between rate of malignancy at biopsy, size and appearance

of the lesion at CT.

DISCUSSION

Imaging methods play a fundamental role in the screen-

ing, detection and characterization of bone lesions, besides

Table 1—Histopathological results of CT-guided bone biopsy with sufficient

material, compatible with the diagnostic suspicion (n = 183).

Histological result

Healthy bone tissue/absence

of malignancy

Benign primary tumor

Malignant primary tumor

Metastasis

Total

Diagnostic suspicion

Primary

lesion

28 (59.6%)

10 (21.3%)

3 (6.4%)

5 (10.6%)

46 (100%)

Secondary

lesion

57 (41.0%)

3 (2.2%)

6 (4.3%)

71 (51.1%)

137 (100%)

p < 0.001.
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providing guidance in percutaneous biopsies of lesions sus-

picious for malignancy. The distribution of the different di-

agnosis (metastases, primary tumors, benign diseases and

others) is quite variable among studies in the literature(23–26).

The main indication for biopsy is the investigation of a sus-

picious metastatic lesion(27). Even in patients with suspicious

lesions and history of malignant primary neoplasm, whose

chance of a diagnosis different from metastasis is low, the

confirmation of the diagnosis is required because it will in-

fluence the management and prognosis of these patients.

The results of the present study have demonstrated that

CT-guided percutaneous biopsy of bone lesions produces a

high percentage of specimens sufficient for histological analy-

sis, allowing for a correct diagnosis in the greatest majority

of cases. The rates of diagnostic definition and accuracy re-

ported in the literature range from 69% to 96%(7,11–13,18–24,

28–34). There are several potential causes for the unsuccess

of CT-guided biopsies, including failure in performing bi-

opsy of the target lesion, failure in collecting material suffi-

cient for analysis, impossibility of making a definite diag-

nosis based on nonspecific histological characteristics, pres-

ence of necrosis or imaging artifacts, and lack of confidence

in results, requiring a new collection of specimen. Failure

in performing biopsy of the target lesion or in obtaining

material sufficient for analysis might result from technical

factors such as difficulty in approaching the lesion. Such a

failure is suggested as the cause of lower rates of success in

biopsies in the vertebral column(12,21,29), lesions where a soft

part component is not present(12,18), and sclerotic le-

sions(22,28). Wu et al.(22) have demonstrated a higher rate of

success with a greater number of collected specimens, and

have proposed the obtention of three specimens for bone

lesions as the ideal number.

Aiming at obtaining a better rate of success, interven-

tional radiologists should establish objective criteria at the

moment they select the biopsy site. Some basic strategies

include establish the apparently more aggressive portion of

the lesion as the main target, avoiding areas of necrosis. The

guidance of the procedure with other imaging methods may

also be extremely useful, for example, selecting as a target

those areas with greater metabolic activity at PET/CT im-

ages (Figure 2). In the present study, the histological results

were malignant in almost all PET/CT-guided procedures.

Some authors have already demonstrated that PET/CT-

guided biopsies of bone lesions and other organs provide a

high percentage of appropriate specimens as well of malig-

nant results(35,36). On the other hand, in the present study,

all the lesions identified at MRI which did not present cor-

respondence at CT had benign biopsy results, suggesting that

one should be careful about indicating a biopsy in such cases.

Despite the high sensitivity of MRI for the diagnosis of bone

metastases, its specificity is variable and might be increased

by means of an appropriate analysis of the several sequences

of the study, including contrast-enhanced and diffusion-

weighted images(37).

The rate o complications observed in the present study

was low and compatible with data in the literature, corrobo-

rating the fact that percutaneous biopsy of bones lesions is a

safe procedure. Rimondi et al. have described 22 complica-

tions (1.1%) in 2,027 CT-guided biopsies of lesions in the

musculoskeletal system – 18 cases of transient lower limbs

paresthesia, 3 hematomas in the psoas muscle, and 1 retro-

peritoneal hematoma(38).

Finally, CT-guided percutaneous biopsy is a safe and

effective method for the diagnosis of suspicious bone lesions,

with less morbidity and lower cost than open bone biopsy.
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