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ABSTRACT

Aims: To evaluate the rate and associating factors of diagnostic yield and complications of per-
cutaneous CT-guided core biopsy performed by respiratory physicians and fellows in respiratory training.
Methods: A retrospective analysis was performed on 99 consecutive patients who underwent
percutaneous CT-guided core biopsies performed by respiratory team between 01 January 2016 and 31
August 2018. Diagnostic yield and complication rate were calculated. Demographic and clinical data, pa-
thology results and outcomes were analysed to evaluate the factors associated with diagnostic yield and
occurrence of complications. Results: The diagnostic yield was 82.8% (82/99) and the complication rate
was 28.3% (28/99), of which only 3 cases out of the 28 were classed as major complications requiring
interventional procedures. There was no cases of mortality. Using multivariate analysis, only operator’s
experience (more than 6 years) was associated with diagnostic yield and occurrence of complications was
associated with number of needle passes, length of needle path and if needle passing through aerated
lung. Conclusion: Percutaneous CT-guided core biopsy of intrathoracic lesions performed by respiratory
physicians with minimal 6 years of experience, in our centre is safe and feasible, with good diagnostic
yield.

Keywords: Complications, Image-guided biopsy, Lung Neoplasms, Pulmonary nodules, Pul-
monologists.

Brunei Int Med J. 2019;15:133-139

ISSN 1560 5876 Print ) ) ; : ; .. .
ISSN 2079 3146 Online Online version of the journal is available at www.bimjonline.com




Brunei International

Medical Journal (BIMJ)
Official Publication of the Ministry of Health,
Brunei Darussalam

EDITORIAL BOARD

Editor-in-Chief William Chee Fui CHONG

Sub-Editors Vui Heng CHONG
Ketan PANDE

Editorial Board Members Nazar LUQMAN
Muhd Syafiq ABDULLAH
Alice Moi Ling YONG
Ahmad Yazid ABDUL WAHAB
Jackson Chee Seng TAN
Dipo OLABUMUYI
Pemasiri Upali TELISINGHE
Roselina YAAKUB
Pengiran Khairol Asmee PENGIRAN SABTU
Dayangku Siti Nur Ashikin PENGIRAN TENGAH

INTERNATIONAL EDITORIAL BOARD MEMBERS

Lawrence HO Khek Yu (Singapore) Surinderpal S BIRRING (United Kingdom)
Emily Felicia Jan Ee SHEN (Singapore) Leslie GOH (United Kingdom)

John YAP (United Kingdom) Chuen Neng LEE (Singapore)
Christopher HAYWARD (Australia) Jimmy SO (Singapore)

Jose F LAPENA (Philippines) Simon Peter FROSTICK (United Kingdom)
Advisor

Wilfred PEH (Singapore)

Past Editors
Nagamuttu RAVINDRANATHAN
Kenneth Yuh Yen KOK

Proof reader
John WOLSTENHOLME (CfBT Brunei Darussalam)

ISSN 1560-5876 Print
ISSN 2079-3146 Online



Brunei Int Med J. 2019; 15:ii

three relevant references should be included. Only
images of high quality (at least 300dpi) will be ac-
ceptable.

Technical innovations

This section include papers looking at novel or new
techniques that have been developed or introduced
to the local setting. The text should not exceed
1000 words and should include not more than 10
figures illustration and references should not be
more than 10.

Letters to the Editor

Letters discussing a recent article published in the
BIMJ are welcome and should be sent to the Edito-
rial Office by e-mail. The text should not exceed
250 words; have no more than one figure or table,
and five references.

Criteria for manuscripts

Manuscripts submitted to the BIMJ should meet the
following criteria: the content is original; the writ-
ing is clear; the study methods are appropriate; the
data are valid; the conclusions are reasonable and
supported by the data; the information is im-
portant; and the topic has general medical interest.
Manuscripts will be accepted only if both their con-
tents and style meet the standards required by the
BIMJ.

Authorship information

Designate one corresponding author and provide a
complete address, telephone and fax numbers, and
e-mail address. The number of authors of each
paper should not be more than twelve; a greater
number requires justification. Authors may add a
publishable footnote explaining order of authorship.

Group authorship

If authorship is attributed to a group (either solely
or in addition to one or more individual authors), all
members of the group must meet the full criteria
and requirements for authorship described in the
following paragraphs. One or more authors may
take responsibility ‘for’ a group, in which case the
other group members are not authors, but may be
listed in an acknowledgement.

Authorship requirement

When the BIMJ] accepts a paper for publication,
authors will be asked to sign statements on (1)
financial disclosure, (2) conflict of interest and (3)
copyright transfer. The correspondence author may
sign on behalf of co-authors.

Authorship criteria and responsibility

All authors must meet the following criteria: to
have participated sufficiently in the work to take
public responsibility for the content; to have made
substantial contributions to the conception and de-

DISCLAIMER

sign, and the analysis and interpretation of the
data (where applicable); to have made substan-
tial contributions to the writing or revision of
the manuscript; and to have reviewed the final
version of the submitted manuscript and ap-
proved it for publication. Authors will be asked to
certify that their contribution represents valid
work and that neither the manuscript nor one
with substantially similar content under their au-
thorship has been published or is being consid-
ered for publication elsewhere, except as de-
scribed in an attachment. If requested, authors
shall provide the data on which the manuscript is
based for examination by the editors or their as-
signees.

Financial disclosure or conflict of interest
Any affiliation with or involvement in any organi-
sation or entity with a direct financial interest in
the subject matter or materials discussed in the
manuscript should be disclosed in an attachment.
Any financial or material support should be identi-
fied in the manuscript.

Copyright transfer

In consideration of the action of the BIMJ in re-
viewing and editing a submission, the author/s
will transfer, assign, or otherwise convey all cop-
yright ownership to the Clinical Research Unit,
RIPAS Hospital, Ministry of Health in the event
that such work is published by the BIMJ.

Acknowledgements

Only persons who have made substantial contri-
butions but who do not fulfill the authorship crite-
ria should be acknowledged.

Accepted manuscripts

Authors will be informed of acceptances and ac-
cepted manuscripts will be sent for copyediting.
During copyediting, there may be some changes
made to accommodate the style of journal for-
mat. Attempts will be made to ensure that the
overall meaning of the texts are not altered. Au-
thors will be informed by email of the estimated
time of publication. Authors may be requested to
provide raw data, especially those presented in
graph such as bar charts or figures so that
presentations can be constructed following the
format and style of the journal. Proofs will be
sent to authors to check for any mistakes made
during copyediting. Authors are usually given 72
hours to return the proof. No response will be
taken as no further corrections required. Correc-
tions should be kept to a minimum. Otherwise, it
may cause delay in publication.

Offprint

Contributors will not be given any offprint of their
published articles. Contributors can obtain an
electronic reprint from the journal website.

All articles published, including editorials and letters, represent the opinion of the contributors and do not reflect the official
view or policy of the Clinical Research Unit, the Ministry of Health or the institutions with which the contributors are affiliated
to unless this is clearly stated. The appearance of advertisement does not necessarily constitute endorsement by the Clinical
Research Unit or Ministry of Health, Brunei Darussalam. Furthermore, the publisher cannot accept responsibility for the cor-
rectness or accuracy of the advertisers’ text and/or claim or any opinion expressed.



Aim and Scope of Brunei International Medical Journal

The Brunei International Medical Journal (BIMJ) is a six monthly peer reviewed
official publication of the Ministry of Health under the auspices of the Clinical Research

Unit, Ministry of Health, Brunei Darussalam.

The BIMJ publishes articles ranging from original research papers, review arti-
cles, medical practice papers, special reports, audits, case reports, images of interest,
education and technical/innovation papers, editorials, commentaries and letters to the
Editor. Topics of interest include all subjects that relate to clinical practice and research
in all branches of medicine, basic and clinical including topics related to allied health
care fields. The BIMJ] welcomes manuscripts from contributors, but usually solicits re-
views articles and special reports. Proposals for review papers can be sent to the Man-
aging Editor directly. Please refer to the contact information of the Editorial Office.

Instruction to authors

Manuscript submissions

All manuscripts should be sent to the Managing
Editor, BIMJ], Ministry of Health, Brunei Darus-
salam; e-mail: editor-in-chief@bimjonline.com.
Subsequent correspondence between the BIMJ and
authors will, as far as possible via should be con-
ducted via email quoting the reference number.

Conditions

Submission of an article for consideration for publi-
cation implies the transfer of the copyright from the
authors to the BIM] upon acceptance. The final
decision of acceptance rests with the Editor-in-
Chief. All accepted papers become the permanent
property of the BIM]J and may not be published
elsewhere without written permission from the
BIMJ.

Ethics

Ethical considerations will be taken into account in
the assessment of papers that have experimental
investigations of human or animal subjects. Au-
thors should state clearly in the Materials and
Methods section of the manuscript that institutional
review board has approved the project. Those in-
vestigators without such review boards should en-
sure that the principles outlined in the Declaration
of Helsinki have been followed.

Manuscript categories

Original articles

These include controlled trials, interventional stud-
ies, studies of screening and diagnostic tests, out-
come studies, cost-effectiveness analyses, and
large-scale epidemiological studies. Manuscript
should include the following; introduction, materials
and methods, results and conclusion. The objective
should be stated clearly in the introduction. The
text should not exceed 2500 words and references
not more than 30.

Review articles

These are, in general, invited papers, but unsolicit-
ed reviews, if of good quality, may be considered.
Reviews are systematic critical assessments of

literature and data sources pertaining to clinical
topics, emphasising factors such as cause, diagnho-
sis, prognosis, therapy, or prevention. Reviews
should be made relevant to our local setting and
preferably supported by local data. The text should
not exceed 3000 words and references not more
than 40.

Special Reports

This section usually consist of invited reports that
have significant impact on healthcare practice and
usually cover disease outbreaks, management
guidelines or policy statement paper.

Audits

Audits of relevant topics generally follow the same
format as original article and the text should not
exceed 1,500 words and references not more than
20.

Case reports

Case reports should highlight interesting rare cases
or provide good learning points. The text should not
exceed 1000 words; the number of tables, figures,
or both should not be more than two, and refer-
ences should not be more than 15.

Education section

This section includes papers (i.e. how to interpret
ECG or chest radiography) with particular aim of
broadening knowledge or serve as revision materi-
als. Papers will usually be invited but well written
paper on relevant topics may be accepted. The text
should not exceed 1500 words and should include
not more than 15 figures illustration and references
should not be more than 15.

Images of interest

These are papers presenting unique clinical encoun-
ters that are illustrated by photographs, radio-
graphs, or other figures. Image of interest should
include a brief description of the case and discus-
sion with educational aspects. Alternatively, a mini
quiz can be presented and answers will be posted in
a different section of the publication. A maximum of



Research Article Brunei Int Med J. 2019;15:133-139

PERCUTANEOUS CT-GUIDED CORE
BIOPSY OF PULMONARY LESIONS
PERFORMED BY RESPIRATORY
PHYSICIANS IS SAFE WITH GOOD
DIAGNOSTIC YIELD.

IS KHOR?, CS ANG?, A IRFHAN?!, KKM BEH?, LK LEM*

1Respiratory Department, and JCIinicaI Research Centre, Hospital Pulau Pinang,
Malaysia.

ABSTRACT

Aims: To evaluate the rate and associating factors of diagnostic yield and complica-
tions of percutaneous CT-guided core biopsy performed by respiratory physicians and fellows in
respiratory training. Methods: A retrospective analysis was performed on 99 consecutive pa-
tients who underwent percutaneous CT-guided core biopsies performed by respiratory team be-
tween 01 January 2016 and 31 August 2018. Diagnostic yield and complication rate were calcu-
lated. Demographic and clinical data, pathology results and outcomes were analysed to evaluate
the factors associated with diagnostic yield and occurrence of complications. Results: The diag-
nostic yield was 82.8% (82/99) and the complication rate was 28.3% (28/99), of which only 3
cases out of the 28 were classed as major complications requiring interventional procedures.
There was no cases of mortality. Using multivariate analysis, only operator’s experience (more
than 6 years) was associated with diagnostic yield and occurrence of complications was associat-
ed with number of needle passes, length of needle path and if needle passing through aerated
lung. Conclusion: Percutaneous CT-guided core biopsy of intrathoracic lesions performed by
respiratory physicians with minimal 6 years of experience, in our centre is safe and feasible, with
good diagnostic yield.

Keywords: Complications, Image-guided biopsy, Lung Neoplasms, Pulmonary nodules,
Pulmonologists.

INTRODUCTION

In the diagnostic work-up for peripheral and
mediastinal intrathoracic lesions, tissue biop-
sy is mandatory. It can be obtained via surgi-
cal biopsy or less invasively, by percutaneous
Computed tomograph (CT)-guided biopsy or
by advanced bronchoscopic techniques such
as endobronchial ultrasound (EBUS) guided
biopsy and navigation biopsy.'®

Percutaneous CT-guided biopsy has
been widely used since first described in 1976

Corresponding author: Dr Khor Inn Shih, (UKM,
MRCPI), Physician and respiratory fellow, Depart-
ment of Respiratory Medicine,

Hospital Pulau Pinang, Jalan Residensi, 10990
Georgetown, Pulau Pinang, Malaysia

Telephone: (+60)04-2225333; (+60)012-5548737
Email: khoris2224@gmail.com

and has well documented excellent diagnostic
yield and acceptable complication rate.”® It is
usually performed by interventional radiolo-
gists but for centres without such speciality,
respiratory physicians can be trained to per-
form the procedure. However, the feasibility
and safety of the procedure being conducted
by respiratory physicians are not well docu-
mented especially in Malaysia. Hence, the
present study was aimed at determining the
diagnostic yield and rate of complications of
the procedure performed by respiratory physi-
cians in routine clinical practice in our centre.

MATERIAL AND METHODS
This is a retrospective study of 99 patients
who underwent percutaneous CT-guided core
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biopsy at Penang General Hospital (a tertiary
referral hospital in Penang, Malaysia with over
1000 beds) between January 2016 and Au-
gust 2018. The study was conducted in ac-
cordance with the Declaration of Helsinki and
was reviewed and approved by the Medical
Research Ethics Committee (NMRR-19-404-
47003).

Respiratory physicians had been per-
forming percutaneous CT-guided biopsy since
the year 2006 in this centre. During the study
period, all the procedures were performed by
one of the four consultant respiratory physi-
cians who had been trained to perform the
procedures and two fellow trainees under su-
pervision.

All procedures were conducted under
CT guidance (Siemens SOMATOM Definition
AS 64-slice computed tomography system,
Siemens Healthcare, Erlangen, Germany).
Before the procedure, all patients were fasted
for at least 6 hours. After instructions regard-
ing the need for a breath-hold during inspira-
tion or expiration were given, patients were
positioned in supine, prone, or decubitus, de-
pending on the location of the lesions. CT
scanning was performed with a slice thickness
of 2.4 mm to determine the best needle tra-
jectory to target the lesion, considering both
the need for diagnostic accuracy and compli-
cations. After sterilization of the target site
using betadine, local anaesthesia was admin-
istered at the needle entry site. Depending on
the judgement and preference of the opera-
tor, biopsy needle of size 16, 18 or 20-gauge
(Unicore; Medax Medical Device, San Possi-
donio, Italy) was inserted into the target le-
sion, and then a CT scan was performed to
identify the exact location of the needle tip
within the target lesion. The length of all nee-
dle sets was 10cm. The core biopsy speci-
mens obtained were placed in 10% formalin
for pathologic examination. An immediate
post-procedural CT scan was performed to
identify biopsy-related complications. Patients

KHOR et al. Brunei Int Med J. 2019;15:134

were observed in wards for 4 to 6 hours be-
fore discharged.

The study primary outcome was diag-
nostic yield of the core biopsy and was consid-
ered positive if the pathologists reported sat-
isfactory specimen with definite pathologic
diagnoses. It was considered non-diagnostic
yield if non-specific findings such as fibrocarti-
laginous lesions, inconclusive or sub-optimal
tissue were reported.

Secondary outcome of interest for the
study were procedural complications such as
pneumothorax and pulmonary haemorrhage.
Pulmonary hemorrahage was defined as peri-
lesional or peri-needle-path ground glass
opacity or patchy opacity on post procedure
CT scan that was not seen prior to the proce-
dure. A complication was considered as minor
if patient was asymptomatic and only required
conservative management. If a complication
required active management such as intuba-
tion, chest tube insertion, or blood transfu-
sion, it was classified as major.

Data analysis was performed using
SPSS software (version 21.0; SPSS Inc., Chi-
cago, IL, USA). Overall diagnostic yield and
complication rates were calculated by dividing
the number of procedures that resulted in a
diagnostic yield and number of patients with
complications divided by the total number of
procedures.

The clinical and procedural factors
such age and gender of patient, size and site
of the lesion (lower lobe or others), operator
experience (more or less than 6 years), nee-
dle size (16, 18 or 20-gauge), length of nee-
dle path and number of needle passes were
collected and analysed with regard to the di-
agnostic yield using simple and multiple lo-
gistic regression. For analysis of occurrence of
complications, factors of needle passing
through aerated lung and concomitant pres-
ence of bullae/emphysema were also added.



RESULTS

The demographics of the patients, character-
istics of lung lesions and procedural factors
are summarized in Table I (n = 99). The
mean age of the patients was 62.5 = 11.9
years and 73.7% (n = 73) were male. Most of
the lesions were located in the upper lobe
(62.6%) and the mean size of the lesions was
5.94 £ 2.72 cm. There were nine patients
(9.1%) with concomitant bullae. The needle
pathway for biopsy from skin to lesion had a
mean length of 3.46 + 1.442 cm and 24 cas-
es had needle passing through aerated lung.
In terms of needle size, 16 Gauge needles
were used in 12 patients (12.1%), 18 Gauge
needles were used in 75 cases (75.8%), and
remaining 12 patients (12.1%) used the 20-
Gauge needles.

Diagnostic yield were achieved in 82
patients (82.8%) and non-diagnostic yield
were reported in 17 patients (17.2%). Prima-
ry lung carcinoma was the most common di-
agnosis (60.6%) followed by secondary me-
tastases (13.1%) and granulomatous lesions
(tuberculosis) at 5.1% (Table II).

There were 28 patients with proce-
dural complications (Table I: 28.3%; 9 pneu-
mothoraces, 18 pulmonary haemorrhages
and 1 with both pneumothorax and pulmo-
nary haemorrhages), but only three patients
(3.0%) required post-procedural interven-
tions consisting of chest tube insertion in 2
patients with pneumothorax and one patient
requiring blood transfusion and close monitor-
ing for pulmonary haemorrhage. There were
no mortalities.

Only operator’s experience of more
than 6 years (p=0.035) was found to be sig-
nificant factor associated with a positive diag-
nostic yield outcome on both simple logistic
regression (Table IIla) and on multiple lo-
gistic regression (Table IVa: OR 3.39; 95%
CI, 1.09 to 10.51 ; p=0.035).
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Table I: Characteristics of Patients undergone
Percutaneous CT guided Biopsy.

Characteristics of patients
P mean (SD)  n(%)

(n=99)
Age (in years) 62.5(11.93)
Male gender 73 (73.7)
Ethnicity
Malay 23 (23.2)
Chinese 65 (65.7)
Indian and others 11 (11.1)
Site of the lesion
Upper Lobe 62 (62.6)
Lower Lobe 24 (24.2)
Mediastinum 5(5.1)
Lingula 4 (4.1)
Middle Lobe 4 (4.1)
Size of the lesion in cm 5.94 (2.722)
Needle Path length in cm 3.46 (1.442)
Number of Passes Made 3.4 (0.91)
Needle Size used
16 G 12 (12.1)
18 G 75 (75.8)
20G 12 12.1)
o 2202
::Tlsaznce of emphysema/ 9(9.1)
Optimal Diagnostic Yield 82 (82.8)
Total Complications 28 (28.3)
Minor complications (no intervention)
Pneumothorax 7(7.1)
::LI::JI:-:des 17.(17.2)
Both pneumothorax and
pulmonary 1(1.0)
haemorrhages

Major complications (blood transfusion or chest
drain insertion)

Pneumothorax 2 (2.0)
Pulmona

- 1(1.0)
haemorrhages

The size of lesion (p=0.001), number
of needle passes (p=0.001), length of needle
path (0.001) and route of needle pass
through aerated lung (p<0.001) were signifi-
cant risk factors for pulmonary complications



Table II: Summary of CT guided Biopsy Results

Diagnosis n(%)
Primary Lung Malignancy 60 (60.6)
Lung Metastasis 13 (13.1)
Granulomatous Lesion (Tuberculosis) 5(5.1)
Thymoma 2 (2.0)
Lymphoma 1(1)
Aspergilloma 1(1)
Non-diagnostic 17 (17.2)
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on univariate analysis (Table IIIb). However,
on multivariate analysis, only the number of
needle passes (OR, 0.33; 95% CI, 0.14 to
0.78 ; p=0.011), and route of needle pass
through aerated lung (OR, 39.00; 95% CI,
8.60 to 176.79 ; p<0.001) remained as sig-
nificant predictive factors for pulmonary com-
plications (Table IVb).

Table III: (a) Factors Associated with Diagnostic Yield and (b) with Procedural Complications of the CT-guided
Core Biopsy (using simple logistic regression).

Factors Crude OR (95% CI OR) X2 stat. (df)? P value®
(@) Factors Associated with Diagnostic Yield of the CT-guided Core Biopsy

Age (year) 1.06 (1.01, 1.11) 7.16 (1) 0.010

Gender Female 1.19 (0.35, 4.05) 0.08 (1) 0.770
Male 1.00

Site of Lesion Others 2.68 (0.89, 8.07) 2.93 (1) 0.080
Lower Lobe 1.00

Size of lesion (cm) 1.12 (0.91, 1.38) 1.14 (1) 0.300

Operator’'s Experience > 6 years 3.38 (1.09, 10.51) 4.88 (1) 0.035
< 6 years 1.00

Number of needle passes 1.00 (0.56, 1.79) 0.00 (1) 0.998

Length of the needle path (cm) 0.915 (0.64, 1.31) 0.24 (1) 0.623

Needle Size 20 Gauge 0.48 (0.06, 4.05)
18 Gauge 0.18 (0.02, 1.95) 2.69 (2) 0.256
16 Gauge 1.00

(b) Factors Associated with Procedural Complications of the CT-guided Core Biopsy

Age (year)

Gender

Site of Lesion

Size of lesion (cm)

Operator’s Experience

Number of needle passes

Female
Male
Others

Lower Lobe

> 6 years

< 6 years

Length of the needle path (cm)

Needle Size

Presence of Aerated Lung

Presence of Bullae

20 Gauge
18 Gauge
16 Gauge
Yes
No
Yes

No

1.01 (0.97, 1.05) 0.28 (1) 0.601

0.92 (0.33, 2.49) 0.03 (1) 0.858
1.00

0.44 (0.17, 1.17) 2.67 (1) 0.099
1.00

0.67 (0.53, 0.84) 15.97 (1) 0.001
0.55 (0.23, 1.33) 1.79 (1) 0.184
1.00

0.36 (0.20, 0.67) 12.96 (1) 0.001
1.87 (1.31, 2.66) 14.46 (1) 0.001
4.28 (0.52, 35.22)

11.0 (1.06, 114.09) 5.47 (2) 0.106
1.00

41.88 (11.41, 153.65) 45.38 (1) <0.001
1.00

0.275 (0.07, 1.11) 3.26 (1) 0.07

1.00

Footnote: Crude OR = Crude Odds Ratio
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Table IV: (a) Factors Associated with Optimal Diagnostic Yield and (b) with Procedural Complication of CT-

guided Core Biopsy (using multiple logistic regression).

Factors Crude OR (95% CI OR) X? stat. (df)? P value®
(a) Factors Associated with Optimal Diagnostic Yield of the CT-guided Core Biopsy
Age (year) 1.13 (1.05, 1.21) 17.60 (1) 0.001
Site of Lesion Others 6.34 (1.46, 27.66) 6.55 (1) 0.014
Lower Lobe 1.00
Operator’s Experience > 6 years 10.82 (2.17, 53.91) 11.21 (1) 0.004
< 6 years 1.00
(b) Factors Associated with Procedural Complications of the CT-guided Core Biopsy
Number of needle passes 0.33 (0.14, 0.78) 7.86 (1) 0.011
Length of the needle path (cm) 1.62 (1.00, 2.64) 4.00 (1) 0.050
Presence of Aerated Lung Yes 39.00 (8.60, 176.79) 31.67 (1) <0.001
No 1.00

Footnote: Adj. OR = Adjusted odds ratio @ = Likelihood Ratio (LR) test

DISCUSSION

The present study showed that percutaneous
CT-guided core biopsy performed by respira-
tory team in our centre had an acceptable
diagnostic yield and complication rates. Our
diagnostic vyield is above the suggested
threshold yield of 75% and occurrence of
pneumothorax complication rates were within
the estimated rates of 12% to 45% set by the
Society of Inteventional Radiology Guide-
lines.®

Most published data of percutaneous
CT-guided core biopsy were those performed
by interventional radiologists and they report-
ed diagnostic yield ranging from 80.7% to
96.9% and complication rates between 5.7%
and 64%.%1%151t s notable that there are
many centres that performed better and safer
compared to us. It may not just due to the
fact that the interventional radiologists are
performing the procedures, but it may also be
due to patient type, experience of the opera-
tor, availability of advanced equipment such
as fluoroscopy and PET/CT machine, better
tools (co-axial needles) and availability of on-
site pathologist.%*® Procedures performed by
a respiratory physician in a centre in Korea
had reported a very high yield of 96.9% but
the complication rates were higher than us at
33.1%.8

As expectedly, we found that opera-
tor’s experience to be a significant independ-
ent factor for diagnostic yield, in agreement
with previously reported study.!® Other stud-
ies had also reported site of the lesion as a
significant predictor to diagnostic yield. Le-
sions in lower lobe pose a greater challenge to
achieve diagnostic yield.'?3 However, we did
not find statistical significance in our analysis.
A further prospective study to investigate this
relationship is indicated.

Also, the size of the lesion was not
found to be independent risk factor in our
study in contrary to other analysis.!® This can
be explained by our patient selection as pa-
tients with smaller lesions (less than 2 cm)
who are technically more challenging are ex-
cluded as they are referred to interventional
radiologist.

The most common complications of
the procedure were pneumothorax and pul-
monary haemorrhage.
only reported in nine patients (10.1%), which
was much lower than previously reported
rates of 17.7% to 49.3%.%'% In terms of pul-
monary hemorrhage, we reported 19.2% of

Pneumothorax was

cases but only one case required treatment in
the form of blood transfusion and close moni-
toring. The rate of pulmonary haemorrhage



reported in the literature varied widely from
30% to 65.6% but it is not an indication of
poorer outcome and rarely requires interven-

tion 20,21

Greater number of needle passes,
longer length of needle pathway and needle
passing aerated lung were significant risk fac-
tors of the occurrence of overall complications
in keeping with many other studies.!20:22
This is usually due to displacement of biopsy
needles to adjacent tissues or structures dur-
ing spontaneous breathing.?*> Many authors
had advocated for the usage of co-axial nee-
dles to address this but this is not availabled

in our practice.?*2%

This study has several limitations. The
study is limited to patients who had been pre-
selected by the respiratory physicians taking
into account the technical difficulties and
hence may introduced some degree of selec-
tion bias. We did not perform a sample size
calculation prior to the study as we have in-
cluded all cohort included in the 2.5 years
study period. However, sample size of 99
may still be considered a small sample size
and extending the study period may alleviate
this limitation. It is quite evident that there
are many other important factors such as
smoking history, position of patients, angle of
needle and final tissue diagnosis were not
included. A further study to explore the spe-
cific factors associated with good diagnostic
outcome and complication rates is indicated.

In our multiple logistic regression
analysis, the age variable was found to be
non-linear hence categorization has been
done. We had decided for cut off at 65 years
old as it correlates with the categorization of
elderly person in Malaysia.?®

CONCLUSION

In conclusion, the study found that in a group
of well selected patients, percutaneous CT-

KHOR et al. Brunei Int Med J. 2019,15:138

guided core biopsy performed by respiratory
physicians with at least a minimum of 6 years
experience can achieve good diagnostic yield
and acceptable safety profile. This can have
implications on privileging of doctors to per-
form invasive procedure in our centre.
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