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Abstract

Background. To study the diagnostic yield and complications of computed tomography (CT)-guided peripheral lung lesion biopsy. 

Methods. We retrospectively studied the case records of 62 patients with undiagnosed peripheral lung lesions who underwent 
CT-guided lung biopsy, performed by a pulmonologist at our tertiary care institute during the period January 2015 to June 2017. 

Results. Their mean age (range) was 56 (32-82) years; majority 38/62 (61%) were men. Thirty-nine (63%) patients were smokers. 
The overall yield was (60/62) 96.8%. The diagnosis was malignant in 46 (74.2%) and benign in 14 (22.6%) cases. Only two cases 
remain undiagnosed. The malignant lesions were small cell carcinoma–5, non-small cell lung carcinoma (NSCLC)–39, non-
Hodgkin’s lymphoma (NHL) and myofibroblastoma – one each. All NSCLC were in stage IIIB/C or IVA/B. The benign lesions 
were tuberculosis (TB) and post-TB lesions (n=6each) and anthracosis (n=2). Nine (14.5%) developed pneumothoraces and one 
required intercostal drainage. The pneumothorax was significantly more common with small size (<3cm) compared with large 
size lesion (>3cm) (p=0.039). 

Conclusions. With the increasing use of mutational analysis and personalised therapy large biopsy is required. With limited 
availability of interventional radiologist in our country, the art of CT-guided biopsy should be learnt by the pulmonologist, since 
it is a cost-effective, reliable, first-line diagnostic procedure with comparable yield and complication in hands of pulmonologist. 
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Introduction
The tissue diagnosis of lung lesion is important for the 
treatment of both malignant as well as benign lesions. 
Computed tomography (CT)-guided lung biopsy is a 
common radiological procedure to confirm the diagnosis 
of lung lesion. With the recent advances in targeted 
therapy and personalised treatment, large tissue sample 
is required for various mutation analysis.1,2 The pleural 
based lung lesions can be diagnosed easily with CT- or 
ultrasound-guided lung biopsy.3,4 However, peripheral 
lung lesions are difficult to diagnose as the yield of these 
lesions with flexible bronchoscopy is relatively low.5,6 
Peripheral lung lesion implies the lesion is not visible 
through a bronchoscope. Endobronchial radial ultrasound 
are increasingly being used to diagnose peripheral lung 
nodules/mass, but this facility is limited to higher centres 
only, not commonly available and costly as compare to CT-
guided biopsy.4,5,7-9 The tissue obtained by endobronchial 
radial ultrasound is also limited. Thus, the CT-guided 
lung biopsy has gained popularity over the last decade 
in western countries. However, India has lack of trained 
work-force in this regard. We as pulmonologist initiated 
the procedure at our centre. This study is a retrospective 

analysis of lung biopsy performed by the pulmonologist 
for peripheral lung lesions. We have analysed the yield and 
complications of the procedure performed by us.

Material and Methods 
This study was a retrospective observational study 
conducted in the Department of Pulmonary Medicine 
at the ESI-PGIMSR, New Delhi, India after taking an 
Ethics Committee approval. A retrospective analysis of 
medical records of the patients with peripheral lung mass/ 
nodules diagnosed on contrast-enhanced computed 
tomography (CECT) of the chest who underwent computed 
tomography (CT)-guided tru-cut lung biopsy from January 
2015 to June 2017 was done. As per the departmental protocol, 
patients with mass, nodules and ground-glass opacity on 
CECT chest with no definite diagnosis underwent CT-guided 
lung biopsy with “Bard” lung biopsy gun (Figure 1) on an 
out-patient basis after proper written consent. The biopsy was 
done without prior fine needle aspiration cytology to prevent 
two procedures being done on the same patient which can 
theoratically increase the chances of complications. All these 
patients had screening blood tests including measurement of 
prothrombin time (PT), international normalised ratio (INR), 
and platelet count, prior to biopsy.
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CT-guided biopsy commenced with determining the 
location and depth of the lesion, and the most appropriate 
site of the puncture. The site of the puncture was decided 
based on feasibility of site of the biopsy which is closest 
to the chest wall. It was marked with the help of multiple 
paper pins or needles attached to adhesive on the patient’s 
chest (Figure 2A,B,C,D). The location and depth of the mass 
lesion were measured between the two most appropriately 
located pin-heads on CT (Figure 3 A, B). The position of 
the patient and depth of location were decided by the 
pulmonologist with the help of a radiology technician. The 
site was prepared and local anaesthesia was given with 
2% lignocaine injection. A nick was taken with a surgical 

blade and the site was punctured with core needle and its 
stylet (Figure 1A, B). The position of core needle and stylet 
was checked on CT (Figure 4 A, B). The stylet was removed 
and the ‘Bard’ lung biopsy gun is inserted. It is then fired 
into the lesion. Once the tissue was obtained, the stylet was 
put in place to prevent air embolism. Two to three lung 
biopsies were taken with gun and sent for histopathological 
examination. The site of biopsy was tightly closed after 
antiseptic dressing. All the above-mentioned steps of lung 

Figure 1. Photograph showing (A) “Bard” tru-cut lung biopsy gun and 
(B) lung biopsy core needle guard and stylet.

Figure 2. Photograph showing (A) multiple paper pins attached 
to adhesive for marking the site of biopsy, (B) multiple needles 
attached to the adhesive on the patient’s chest before computed 
tomography and (C, D) computed tomography of chest (mediastinal 
and lung window) showing multiple paper pins or needles attached 
to the adhesive on the patient’s chest with lung mass.

Figure 3. Computed tomography of the chest showing location of the 
mass for biopsy with the help of paper pins and (B) measurement of 
length and depth for biopsy needle between two most appropriate 
paper pins head.

Figure 4 (A, B). Computed tomography (mediastinal and lung 
window cut) of the chest showing the presence of core needle guard 
with stylet in the lung mass lesion through chest wall.

biopsy procedures were performed by a pulmonologist 
with a minimum three years of experience in pulmonary 
medicine and a minimum of five observations of same 
procedure. CT was done with the help of an experienced 
radiology technician. Help from radiologist was taken 
in selected cases with no definite mass lesion. A repeat 
CT was done at the end of the procedure to look for the 
pneumothorax. We did all the above procedures as per the 
radiologically guided lung biopsy procedure guidelines of 
the British Thoracic Society (BTS) 2003.10

We retrospectively reviewed the records of patients, 
who underwent CT-guided lung biopsy for their clinical 
presentation, smoking status, chest radiograph, CECT, 
histopathology of biopsy and complication of the 
procedure. The aim of this study is to evaluate the yield 
and complications of CT-guided lung biopsy performed by 
a pulmonologist.

Statistical Analysis
The data were entered in Microsoft Excel (Microsoft Corp, 
Redmond, WA) software and analysed. Continuous data are 
presented as mean and median. The rate of pneumothorax 
complication with size of the lung lesion was compared 
using Chi-square test. A p-value <0.05 was considered 
statistically significant.

Results
We retrospectively studied the records of 62 consecutive 
patients with peripheral lung lesions who underwent CT-
guided biopsy. Their mean age was 56 (range 32-82) years. 
Majority 38/62 (61%) were males. Thirty-nine (63%) were 
smokers; majority 38/39 (97%) were bidi smokers with a 
mean smoking index of 660. Common symptoms observed 
were cough in 46 (74%), breathlessness, chest pain in  
40 (64%) and weight loss in 23 (37%). Superior vena  
cava (SVC) obstruction was present in four (6%) at presentation. 
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The biopsy specimen for histopathology was sufficient 
in all 62 biopsy samples. The overall yield of CT-guided 
peripheral lung lesion biopsy was (60/62) 96.8%. The 
diagnosis on biopsy was malignant in 46 (74.2%) and 
benign in 14 (22.6%) cases. Only two cases were left 
undiagnosed after CT-guided biopsy. Of these two cases, 
one case was lost to follow-up while in the second case the 
lung lesion resolved after antibiotics and nephrectomy for 
renal carcinoma. IHC staining was done in 39/46 (84.8%) 
biopsy specimens in malignant lesions.

The malignant lesions of lung biopsy were small cell 
carcinoma (n=5), non-small cell lung carcinoma (NSCLC) 
(n=39), non-Hodgkin’s lymphoma and myofibroblastoma 
(n=1, each). Immunohistochemistry (IHC) staining was 
done in 39 biopsy specimens for the confirmation of the 
diagnosis. The mutation analysis was done as per the 
requirement among NSCLC from the same sample. A 
repeat biopsy was not required in any of the malignancy 
cases for mutation analysis. All the five cases of small-cell 
lung carcinoma (SCLC) were in extensive stage. Out of 39 
patients with NSCLC, 33 (84.6%) presented with pleural 
effusion or metastasis to liver, bone, contralateral lung and 
adrenal on CT chest. All NSCLC were in stage IIIB/C or 
IVA/B as per 8th Edition Lung Cancer Stage Classification.11 

The details of malignant lung lesions are given in table 1. 
Among the benign lesions, the diagnosis were tuberculosis 
(TB) and post-TB lesions (n=6) and anthracosis (n=2). The 
overall details of histopathology of biopsy are given in 
figure 5. Nearly 80% of the histopathological diagnosis 
concurred with the clinical diagnosis. The clinical and 
pathological diagnosis correlated more for malignant 
lesions than benign lesions.

Table 1. Details of malignant lesions

Malignancy No. (%)
Adenocarcinoma 17 (27.4)
Undifferentiated carcinoma 12 (19.4)
Squamous cell carcinoma 10(16.1)
Small cell carcinoma 5 (8.1)
Non-Hodgkin's lymphoma 1 (1.6)
Myofibroblastoma 1 (1.6)

Figure 5. Histopathological diagnosis of lung biopsy in the present 
study. 
Definition of abbreviations: Ca=Carcinoma; TB=Tuberculosis; 
NHL=Non-Hodgkin’s lymphoma

On CECT chest, majority of benign lesions 7/12 (58.3%) 
were less than 3cm in size, only one active tuberculosis 
case had a lesion of >7cm in size. The majority of malignant 
lesions 43/45 (95.5%) were >3cm in size, while only  
2/45 (4.5%) had lesion of <3cm in size. There were three 
cases of multiple nodules on CECT chest, of which two 
lesions were found to be benign and one malignant on 
biopsy.  The size of the lesion in two undiagnosed cases 
was between 3-7 cm on CECT chest. The details of size of 
the lung lesions on CECT chest are given in table 2.

Table 2. Details of lung lesion size on contrast-enhanced computed 
tomography of the chest

Lesion Size Malignant Benign No Diagnosis Total
Multiple nodules 1 2 0 3
<3cm 2 7 0 9
3-5cm 12 3 1 16
5-7cm 11 1 1 13
>7cm 20 1 0 21

The recorded adverse event of CT-guided peripheral 
lung lesion biopsy was pneumothorax, seen in 9/62 (14.5%) 
cases. Three cases were treated with closed aspiration, one 
case required intercostal drainage (ICD) and five cases 
of minimal pneumothorax resolved with conservative 
treatment with oxygen inhalation. It has been observed 
that pneumothorax was more common with small size 
(<3cm) of the lung lesion compared to the large size lesion 
(>3cm) (p=0.039) (Table 3).

Table 3. Occurrence of pneumothorax 

Total Pneumothorax No. (%) Significance

<3cm 12 4 (33) p=0.039

>3cm 50 5 (10)

Discussion
Computed tomography-guided lung biopsy is widely 
accepted as a safe, accurate and minimally invasive 
diagnostic method for the evaluation of lung lesions.12-14   

The diagnostic yield of CT-guided lung biopsy reported 
in the literature ranges from 64% to 97%.4-6,9,12,15,16 The  
diagnostic yield for CT-guided peripheral lung lesion 
biopsy in our series of patients was as good as the one 
performed by the radiologist. CT-guided lung biopsy 
sample yielded large tissue for IHC and mutational 
analysis. Thus, personalised targeted management was 
possible.1,2 

The common complication of CT-guided lung biopsy 
is pneumothorax. Various studies from different parts of 
the world reported 9%-57% occurrence of pneumothorax 
with this procedure, and out of which 3.5%-6% required 
intercostal tube drainage.5,14,17-21 Our study showed 
pneumothorax rate of 14.5% where only one case required 
intercostal tube drainage. The rate of pneumothorax was 
more common with small size lesion. This difference in rate 
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of pneumothorax with the size of the lesion is also reported 
in various other studies in the literature.17,22,23 

The various risk factors for the development of 
pneumothorax during CT-guided biopsy of the lung 
include: number of pleural punctures per procedure; 
passing of biopsy needle through emphysema, bulla 
and fissure of the lung; longer pleural-to-target lesion 
distance.24,25 Various methods to minimise pneumothorax 
with CT-guided biopsy are: use of the coaxial needle 
technique for the prevention of multiple pleural punctures; 
to avoid the risky area of pneumothorax, like emphysema, 
bulla and fissure of lung by double oblique approaches; 
sealing the needle tract after biopsy with normal saline 
or desiccated polyethylene glycol hydrogel or autologous 
blood patch; rapidly rolling over the patient to an ipsilateral 
decubitus position of biopsy in order to place the puncture 
side down.24-29 We used coaxial needle and took the shortest 
distance to avoid this complication.

Transthoracic needle biopsy to diagnose thoracic 
mass lesion is usually performed under image guidance. 
This method is an important alternative to more invasive 
surgical procedures with high diagnostic yield and less 
complication rate. This procedure is most frequently 
performed by a radiologist all over the world.17 There 
is lack of published data on image-guided transthoracic 
lung biopsy performed by a pulmonologist. Diacon 
et al4 observed less complications in ultrasound-
guided lung biopsy procedure when performed by 
the pulmonologist. In our study all the biopsies were 
performed by the pulmonologist. The advantage of this 
procedure is that the patients are more comfortable and 
less apprehensive as the procedure is performed by the 
treating pulmonologist. Even if the patient develops 
pneumothorax, it can be managed safely with close air 
aspiration or intercostal drainage without delay. The other 
advantage of this procedure performed by pulmonologist 
is that the collaborative effort narrows the differential 
diagnosis. The presence of pulmonologist ensures the 
proper collection for further analysis of the sample in 
terms of histopathological or microbiological and other 
investigation, like immunohistochemistry, mutational 
analysis. Our study also showed high diagnostic yield 
with low complication rate.

The limitations of our study include, first, this is a 
retrospective and single centre study without compared 
population of radiologists performing the procedure. 
Secondly, the study population is small. 

Conclusions
Computed tomography guided peripheral lung 
lesion biopsy has a good diagnostic yield for both 
benign and malignant lesions with large tissue sample 
for immunohistochemistry and mutation analysis. 
Pneumothorax is the only major complication frequently 
seen in small size lesions. With limited availability of 
interventional radiologist in our country, the art of  

CT-guided biopsy should be learnt by pulmonologists, 
since it is a cost-effective, reliable, first-line diagnostic 
procedure with comparable yield and complication in the 
hands of a pulmonologist. Multicentre prospective studies 
with large comparable sample size are required to further 
evaluate the role of image-(CT or ultrasonography) guided 
transthoracic needle biopsy by a pulmonologist.
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