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Computed tomography-guided core-needle biopsy of lung
lesions. an oncology center experience’

Bidpsias de lesées pulmonares com agulha grossa guiadas por tomografia computadorizada: a experiéncia
de um centro oncoldgico

Marcos Duarte Guimaraes®, Alexandre Calabria da Fonte?, Marcony Queiroz de Andrade®,
Rubens Chojniak*, Jefferson Luiz Gross®

Objective: The present study is aimed at describing the experience of an oncology center with computed tomography-
guided core-needle biopsy of pulmonary lesions. Materials and Methods: Retrospective analysis of 97 computed
tomography-guided core-needle biopsy of pulmonary lesions performed in the period between 1996 and 2004 in a
Brazilian reference oncology center (Hospital do Cancer — A.C. Camargo). Informations regarding material appropriateness
and the specific diagnoses were collected and analyzed. Results: Among 97 lung biopsies, 94 (96.9%) supplied
appropriate specimens for histological analyses, with 71 (73.2%) cases being diagnosed as malignant lesions and 23
(23.7%) diagnosed as benign lesions. Specimens were inappropriate for analysis in three cases. The frequency of specific
diagnosis was 83 (85.6%) cases, with high rates for both malignant lesions with 63 (88.7%) cases and benign lesions
with 20 (86.7%). As regards complications, a total of 12 cases were observed as follows: 7 (7.2%) cases of hematoma,
3 (3.1%) cases of pneumothorax and 2 (2.1%) cases of hemoptysis. Conclusion: Computed tomography-guided core-
needle biopsy of lung lesions demonstrated high rates of material appropriateness and diagnostic specificity, and low
rates of complications in the present study.
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Objetivo: O objetivo deste estudo é apresentar a experiéncia de um centro oncolégico com o procedimento de bidpsia
por agulha grossa de lesdes pulmonares guiadas por tomografia computadorizada. Materiais e Métodos: Trata-se de
um estudo retrospectivo de 97 bidpsias por agulha grossa de lesdes pulmonares guiadas por tomografia computado-
rizada em um centro oncoldgico, referéncia no Brasil (Hospital do Cancer — A.C. Camargo), entre os anos de 1996 e
2004. As informagdes a respeito de material adequado e diagndstico especifico foram coletadas e analisadas. Resul-
tados: Das 97 bidpsias pulmonares, 94 (96,9%) forneceram material suficiente para andlise histoldgica, e destas, 71
(73,2%) corresponderam a lesdes malignas e 23 (23,7%) corresponderam a lesdes benignas. Em trés bidpsias o material
obtido néo foi suficiente para andlise. A frequéncia de diagndstico especifico foi de 83 (85,6%) casos, demonstrando
elevadas taxas, tanto nas lesdes malignas, com 63 (88,7%) casos, como nas lesoes benignas, com 20 (86,7%) ca-
sos. Considerando as complicagdes, ocorreram 12 (12,4%) casos no total, divididos em 7 (7,2%) casos de hematoma,
3 (3,1%) casos de pneumotorax e 2 (2,1%) casos de hemoptise. Conclusao: A bidpsia percutanea com agulha grossa
de lesoes pulmonares guiada por tomografia computadorizada demonstrou elevadas taxas de material adequado e
diagndstico especifico e reduzidas taxas de complicagdes no presente estudo.

Unitermos: Agulha; Bidpsia; Pulméo; Cancer; Tomografia computadorizada.
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INTRODUCTION

Percutaneous biopsies of pulmonary le-
sions have been performed for over a cen-
tury®. The development of imaging meth-
ods, particularly computed tomography
(CT), has contributed for a more accurate
localization of pulmonary lesions. Like-
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wise, theintroduction and improvements of
specific needles have contributed to make
the procedure universally known and per-
formed on alarge scale. Such procedure
has actually become aviable aternative to
other diagnostic procedures such as sputum
cytology, bronchoscopy and thoracotomy,
with high rates of appropriateness of ma-
terial collected for analysis®®. However, in
the case of benign lesions, the accuracy of
such method islower than that with malig-
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nant lesions and, considering the difficulty
in maintaining a pathologist on duty in the
department of radiology, it was detected the
necessity of performing biopsiesto provide
appropriate material for analysis and spe-
cific diagnosis®. Computed tomography-
guided core-needle biopsy of lung lesions
has been widely accepted as an effective
and safe procedure for specific diagno-
sis®®. By means of such a procedure, tis-
sue fragments are collected for histologi-
cal analysisin order to determine the spe-
cific nature of lung lesions. It isasimple
technique to guide therapeutic decisions,
avoiding surgical biopsiesin many clinical
conditions, and demonstrating to be a vi-
able aternative to fine-needle aspiration
(FNA)T9),

The present study is aimed at describ-
ing the experience of an oncology center
with CT-guided core-needle biopsy of lung
lesions for the collection of appropriate
material for analysis and specific diagno-
sis whenever possible.

MATERIALSAND METHODS

Thepresent study reportsaretrospective
analysis of 94 patients admitted to a Bra-
zilian reference oncology center (Hospital
do Céncer —A.C. Camargo) and submitted
to 97 CT-guided core-needle biopsies of
lung lesions in the period from 1996 to
2004. Along thissame period, atotal of 459
CT-guided lung biopsies were performed,

CT-guided core-needle biopsy of lung lesions

with 362 (78.9%) being FNA and 97
(21.1%) core-needie biopsies.

Information on the specimens’ appro-
priateness and diagnoses specificity were
collected from the records at the hospital’s
division of medical archives. A term of free
and informed consent was signed by al the
patients included in the present study.

The biopsies were performed with the
standard technique, under guidance of axia
CT (PacePlusand Pro Speed; General Elec-
tric Medical Systems, Milwaukee, WI,
USA). All the patients were submitted to
panoramic CT images acquisition (scout),
with sectionsranging between 5and 10 mm,
for appropriate localization of the lesions
and comparison with previous images.

The needle was inserted with the pa-
tients in expiratory apnea, and new CT
scanswere performed in order to assurethe
accurate positioning of the needlein rela-
tion to the lesion.

Anautomated coaxial Temno Biopsy 18
gauge (needle and cannula) was utilized in
52 biopsies.

After the needle was advanced through
the skin with the stylet contained within the
cannula, the system was positioned at the
margin of the lesion and the location was
confirmed by meansof CT scans. Thestylet
wasthen removed from the cannulaand the
needle was inserted and triggered, with its
cutting tip advancing 20 mm. A 20-gauge
needle (MD Tech Tru-Core) was utilizedin
45 biopsies. The automated system was

engaged and then triggered so that the
needle cutting tip advanced 15 or 20 mm,
depending on the size of the lesion. The
biopsy site could bevisualized on the guid-
ing CT images.

The cursor on the computer screen was
utilized to measure the lesions dimensions
in their distances from the metal marker
placed on the skin surface. The exact site
for the needle insertion into the skin was
obtained by means of surface markings
made with a surgical pen, correlating the
metal marker and the laser beam incident
upon the patient with the axial tomographic
sections of the lesion, besides the physi-
cian’s experience. Such data allowed the
calculation of the point of insertion of the
needle into the skin, the required needle
angle and course and the depth required to
reach the lesion. After the marking, alocal
anesthetic with 1% lidocaine was applied,
and the needle was inserted. A guiding CT
scan was performed to confirm or correct
the needle positioning in relation to the
lesion (Figures 1 to 7). In both cases, the
procedure was repeated until the specimens
were macroscopically appropriate or when
pneumothorax occurred.

The collected specimens were pre-
served in 10% formalin and submitted to
histological examination. In the present
study, most of the specific diagnoses were
confirmed by the association of the results
from histological analyses of the specimens
collected by percutaneousbiopsieswith the

Figure 1. Patient positioned on the table of the CT equipment, according to
the location of the lesion. In this case, a lesion on posterior regjon of the right
upper lobe, the most appropriate patient’s positioning for the approach was
ventral decubitus.
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Figure 2. A metal marker is placed on the skin surface and held in position
with micropore surgical tape, for the definition of the point of insertion of the
needle on a parallel plane and closest to the lesion whenever possible. A

millimetric ruler is utilized for the comparison of the measurement performed
at the puncture point with the measurement performed on the computer screen.
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Figure 3. After the confirmation of the similarity between the needle course
and the distance measured on the computer screen and on the patient’s skin
surface, the measurement of the depth required for the needle to reach the

lesion and collect the specimen is performed.

Figure 5. Once the appropriate
positioning of the needle within
the lesion is confirmed, the
specimen collection is per-
formed.

CT-guided core-needle biopsy of lung lesions
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Figure 4. After asepsis, anesthetic is locally applied and also at the deeper
planes of the chest walls. The biopsy needle is inserted on the exact site of
the skin surface, following the course and distance determined by the analy-

sis performed on the computer.

Figure 6. An example of lung lesion located in the
posterior region of the upper right lobe. It was de-
cided that the patient would be placed in dorsal
decubitus. The closest point to the lesion selected
for needle insertion was on the anterior axillary line,
avoiding the scapula, and following a diagonal and
posterior course in order to reach the center of the
lesion.
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Figure 7. An example of lateral lung lesion ap-
proached through a course covering the shortest
distance possible between the skin surface and the
lesion, with the patient positioned in lateral decu-
bitus.

patients’ clinical follow-up in the authors
institution. In the clinical follow-up of the
malignant lesions, the diagnosis based on
the lung biopsy was considered within the
context related to the natural history of the
baseline disease, expected therapeutic re-
sponse criteria and disease progression in
spite of instituted treatment. Inthe clinical
follow-up of thebenign lesions, theregres-
sion of the lesions after specific treatment
or radiological stability was considered
after at least two years of follow-up. Inthe
cases of divergence between biopsy results
and clinical suspicion, the patients were
referred for surgical excision of thelesion.

Descriptive statistics were utilized to
describe the present series.

RESULTS

Among the 97 core-needle biopsies of
lung lesions, 94 (96.9%) produced appro-
priate specimens for histological anaysis,
resulting in 71 (73.2%) malignant lesions
and 23 (23.7%) benign lesions. Three
(3.1%) of the biopsies did not produce ap-
propriate material for analysis. The fre-
quency of specific diagnosis was 83
(85.6%) cases, demonstrating high ratesfor
both malignant lesions [63 cases (88.7%)],
and benign lesions [20 cases (86.7%)].

In 83 (85.6%) of the 97 percutaneous bi-
opsies, it was possibleto confirm aspecific
diagnosis, including 78 (80.4%) specific
diagnoses confirmed by histological analy-
sisand clinical follow-up, and five (5.2%)
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specific diagnoses confirmed by surgical
resection of thelesion. In 11 (11.3%) biop-
sies the confirmation of specific diagnosis
was not possible as the patients were no
longer being followed-up at theinstitution.
In 3 cases (3.1%), the specimens were not
appropriate for analysis and consequently
the diagnoses could not be achieved.

In the group of malignant lesions there
were 44 (61.2%) bronchogenic lesions, 23
(32.4%) metastatic lesions and 4 (6.4%)
nonspecific malignant lesions.

Among the 23 metastatic lesions, 21
specific diagnoses were found, with 14
(60.9%) carcinomas, 4 (17.4%) sarcomas
and 3 (13%) lymphomas. In 2 (8.7%) cases,
the collected specimens were appropriate
for the malignancy diagnosis, however,
such specimens were inappropriate for the
definition of specific diagnoses.

Among the 44 biopsies that |ed to the
diagnosis of bronchogenic carcinomas, 38
(86.4%) corresponded to non-small cell
carcinomas [24 (54.5%) adenocarcinomas
and 14 (31.9%) epidermoid carcinomas).
In 2 cases (4.5%) the specific diagnoses
were small cell carcinomas, and in 4
(10.5%), the type of bronchogenic carci-
noma could not be identified.

Among the 23 benign lesions biopsies,
20 (86.7%) cases could confirm specific di-
agnoses, including 15 (65.2%) specific di-
agnoses confirmed by histological analysis
of the specimens and clinical follow-up,
and 5 (21.7%) specific diagnoses con-
firmed by surgical resection of the lesions.
In 3 (13.3%) biopsies a specific diagnosis
could not be confirmed asthe patientswere
no longer being followed up at the institu-
tion and the coll ected specimenswere con-
sidered negative for malignancy according
to histological analyses, as demonstrated
on Table 1.

Among the total of 97 core-needle bi-
opsies, 12 (12.4%) cases presented compli-
cations, 7 (7.2%) hematomas, 3 (3.1%)
pneumothorax, and 2 (2.1%) hemoptysis.
In spite of the occurrence of complications,
there was neither need for chest drain in-
sertion nor hospitalization (Figure 8).

DISCUSSION

Percutaneous CT-guided core-needle
biopsy of lung lesions is a relatively safe
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Table 1 Distribution of frequencies of confirmed specific diagnoses and unconfirmed diagnoses of be-

nign lung lesions.

Diagnoses

Confirmed specific diagnoses
Inflammation
Fibrosis
Tuberculosis
Ganglioneuroma
Neurofibrotic tumor
Desmoid tumor
Actinic pneumonitis
Pneumoconiosis

Unconfirmed diagnoses
Lesions negative for malignant disease

Total

Confirmed by n %
Biopsy and follow-up 6 26.10
Biopsy and follow-up 6 26.10
Biopsy and follow-up 3 13.10

Biopsy and surgery 1 4.32
Biopsy and surgery 1 4.32
Biopsy and surgery 1 4.32
Biopsy and surgery 1 4.32
Biopsy and surgery 1 4.32
Biopsy 3 13.10
23 100.00

n, number of patients.

Figure 8. After collection of the specimen, a follow-up CT scan is performed to verify the occurrence of
complications. Pneumothorax is one of the most frequent and feared complications. Note a deeply lo-
cated nodule and the needle tip at 0.5 cm from the nodule. In this case a Jelco 14 gauge relief catheter
was inserted into the pleural space filled with air (pneumothorax). The pneumothorax was controlled and
the procedure was normally concluded. Chest drainage was not necessary and the patient was discharged

four hours after the procedure.

method for the diagnosis of benign and
malignant lesions®®¢19. Over the last de-
cades the techniques were improved and
several studies have evidenced the advan-
tages of such procedure, also demonstrat-
ing acceptable rates of incidence of com-
plication and excellent diagnostic resultsas
compared with FNAX56811.12)

Under ideal conditions, every percuta-
neous image-guided procedure should be
assisted by a pathologist for immediate
analysis of the collected specimen, defin-
ing its quality and the specific diagnosis
whenever possible. This would certainly
contribute for reducing the number of
punctures enhancing the results, and would

consequently reduce the procedure-related
morbidity.

However, for logistic reasons, including
availability of space in the CT room, rou-
tine of the pathological anatomy depart-
ment, availability of a pathologist asarou-
tinein the imaging unit and cost consider-
ations, few centers are able to meet the
above mentioned conditions, and percuta-
neous procedures are frequently performed
without the presence of apathologist. Inthe
absence of such professional, the collection
of atissue specimen from alung lesion by
means of core-needle biopsy provides ap-
propriate material for analysis capable of
defining a specific diagnosis both in cases

Radiol Bras. 2011 Mar/Abr;44(2):75-80
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of benign and malignant lesions, with pos-
sibility of even determining the cellular
type of lesion in patients diagnosed with
carcinoma(®>19),

According to the literature, the rate of
success in the collection of appropriate
specimensof lung lesionsby meansof FNA
ranges from 64.6% to 96.6%31%18, Most
recently, studies have demonstrated greater
safety guarantees and better diagnostic
performance obtained with automated
core-needle biopsy systems, and thus the
utilization of such procedure is gaining
terrain, particularly in cases where one is
seeking a specific diagnosis of abenign or
malignant disease™ ™19, However, FNA
isstill arelevant method assomefactorsare
taken into consideration. Among such fac-
tors, lower complexity and swiftness in
performance, particularly for ill patients
with coagulation abnormalities or with dif-
ficulties in maintaining the required decu-
bitus and apnea during the procedure.
Some studies demonstrate high indices of
diagnosiswith FNA, particularly when one
considers only the need to document the
malignant disease, and not the need for a
specific diagnosisto make adecision onthe
therapeutic approach3416-18)

Klein et al.® have demonstrated global
accuracy of 88%, with 95% sensitivity and
91% specificity for the diagnosis of malig-
nancy by means of core-needle biopsy.
Lucidarmeet al.*¥ have demonsirated glo-
bal diagnostic accuracy of 88% with the
utilization of core-needlesin the diagnosis
of both benign and malignant lesions.

Laurent et al.*% have compared FNA
with to CT-guided core-needle biopsiesin
the diagnosis of malignant lung lesions,
and found methods sensitivity of 88% and
97.4%, respectively, demonstrating astatis-
tically significant difference.

Yu et a.® have demonstrated that core
needles, either with or without the coaxial
system, provide appropriate specimens
(98.1%) for histological analysis and spe-
cificdiagnosis, with an accuracy of 97.2%,
sensitivity of 96.8% and specificity of
100% in the identification of malignant
lesions. Chojniak et a.® have demon-
strated that for lung lesions, the rates of
specimens’ appropriateness and diagnosis
specificity were always better with core-
needle biopsies than with FNA.

Radiol Bras. 2011 Mar/Abr;44(2):75-80

CT-guided core-needle biopsy of lung lesions

With the exception of the three lesions
submitted to biopsies whose specimens
were not appropriate for analysis, the
present study demonstrated high indices of
specimens’ appropriateness, with 96.9% of
the total sample, and aso high indices of
diagnoses specificity, both for benign and
malignant lesions, with 86.9% and 88.7%,
respectively. Such results are similar to
those from other studies described in the
literature™-9),

Chojniak et a.® and Guimardeset a.*®
have demonstrated rates of complication
corresponding to 16% and 11.1%, and
chest drainage to 4.9% and 3.0%, respec-
tively, in patients submitted to CT-guided
FNA of lung lesions. Khan et a.??, in a
study approaching factors predictive fac-
tors of complications in core-needle biop-
sies, have demonstrated a pneumothorax
rate of 17% and chest drainage rate of 2%.

Carazzai et d.®?, analyzing FNA and
CT-guided core-needle biopsies of lung le-
sions, found a 28.6% global rate of com-
plications (6% corresponding to hemato-
mas with no major implication, and 22.6%
corresponding to pneumothorax, two of
such cases submitted to aspiration by
means of aJelco 14 gauge catheter inserted
into the second intercostal space at the
hemiclavicular line, with no need for later
chest drainage).

In the present study, only core-needle
biopsies were evaluated. The total rate of
complications was 12.4% (7.2% corre-
sponding to hematomas, 2.1%, hemoptysis,
and 3.1% related to pneumothorax), with-
out the need for chest drainage or hospital-
ization, which can be considered areduced
rate as compared with other rates reported
in the literature(®913.1420-22)

The Hospital A.C. Camargo Depart-
ment of Radiology has routinely been per-
forming CT-guided percutaneous transtho-
racic procedures, and over thelast tenyears
has become a reference center(35618.2324),
The high performance of core-needle bi-
opsy can be partialy explained by the se-
lection of different needle types and sizes,
according to thelesionscharacteristics. For
the lungs, there is a premise regarding the
use of fine needles in smaller, deeper and
probably malignant lesions, and thicker
needlesin larger and superficia lesionsin
case of doubts regarding their benign na-

ture. Perhaps the experience acquired over
the past years with such procedures may
have contributed to minimize the occur-
rence of complicationsin the present study
sample. However, because of theretrospec-
tive nature of the present study, there are
limitations that must be considered, par-
ticularly regarding the possibility of occur-
rence of selection bias and & so the possi-
bility of underestimation of complication
rates.

Based on theresultsof the present study,
reports in the literature and on the experi-
ence acquired in thisprocedurefor over 15
yearsat the Department of Radiology of the
A.C. Camargo Hospital, core needles are
currently utilized for most lung biopsies,
while the fine needles are only utilized in
severely ill patients, patientswith coagula-
tion abnormalities, uncooperative patients
or those requiring only the confirmation of
malignancy for decision making about the
therapeutic approach.

CONCLUSION

In the present study, percutaneous CT-
guided core-needle biopsy of lung lesions
demonstrated high rates of specimens’ ap-
propriateness and diagnoses specificity,
and reduced rates of complications.
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