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INTRODUCTION

Pulmonary consolidation is a common clinical entity char-
acterized by signs and symptoms of pneumonia and pres-
ence of lung infiltrate on plain chest radiograph in which 
radiological appearance of pneumonia may include lobar 
consolidation due to typical bacteria, interstitial infiltrates 
due to atypical organisms, or cavitation.1 Clinical signs and 
symptoms in presence of infiltrates on plain radiograph is 
the gold standard for diagnosis of pneumonia whereas mi-
crobiological features are supportive.2 ForaRadiologist, it is 
not possible to reliably differentiate between bacterial and 
non-bacterial pneumonia based on radiological appearance 
alone.3 Nevertheless, a chest radiograph (posterior-anterior 
view and lateral view) is generally adequate for clinical care 

of most patients with pneumonia.4 However, there is marked 
and substantial variation (inter-observer) in the interpreta-
tion of chest radiograph in patients of possible pneumonia 
between different radiologists.5 High-resolution computer-
ized tomography (HRCT) is superior to chest radiograph in 
detecting lesions and defining anatomical changes.6 Consoli-
dation is considered to be persistent when it fails to resolve 
by 50% in 2 weeks or completely in 4 weeks.7 Persistent 
consolidation may be due to inadequately treated infection, 
atypical infections, malignancy, organizing pneumonia, sar-
coidosis, tuberculosis or vasculitis.8 Slow or the incomplete 
resolution of pneumonia despite treatment is a common clin-
ical problem, estimated to be responsible for approximate-
ly 15% of inpatients of pulmonary consolidation and 8% 
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ABSTRACT
Background: Pulmonary consolidation is a common clinical entity that may arise due to infections or malignancy. 
Objective: To determine the clinical role, safety, diagnostic accuracy and complications of CT guided lung biopsy in the evalua-
tion of non-resolving lung consolidation.
Methods: A retrospective review of all CT guided PTNB (percutaneous transthoracic needle biopsy) at a tertiary care hospital 
was performed from February 2018 to January 2020 for non-resolving consolidations. Radiologic, Histopathologic and Microbio-
logical results were obtained and clinical follow up was performed.
Results: Over 2 years, twenty-one out of 475 consolidations (4.4%) were subjected to PTNB. The mean age was 64.04 ± 5.12 
years. Male: Female ratio was 4:1. The final diagnosis was established in 20 out of 21 (95.23%). Malignancy was detected in 
15 out of 21 (71.42%). Tuberculosis was detected in 2/21 (9.52%).  Lymphoma was detected in (14.28%). Procedure-related 
complications were rare and no procedure-related death was noted. Pneumothorax was seen in 2/21 (9.5%) patients. Mild hem-
optysis was seen in 3/21 (14.2%) patients.
Conclusion: Non-resolving lung consolidation can be safely and effectively evaluated with CT guided percutaneous needle 
biopsy. The diagnostic yield is high and the procedure is safe.
Key Words: Percutaneous, Transthoracic, Needle biopsy, Consolidation, CT, Non-resolving
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of bronchoscopies.7 Approximately 20% of non-resolving 
pneumonia are due to noninfectious causes.9 This broad dif-
ference creates a clinical situation that frequently demands 
further testing including bronchoscopy and tissue biopsy.

While no consensus guidelines exist, bronchoscopy, bron-
cho-alveolar lavage (BAL) and transbronchial tissue bi-
opsy are usually preferred methods for evaluation of non-
resolving consolidations.10 Chest CT, particularly HRCT is 
the primary radiographic tool for assessing treatment failure 
in non-resolving pneumonia. Bronchoscopy, BAL and trans-
bronchial lung biopsy can be used successfully to diagnose 
the aetiology in approximately90% of patients with non-re-
solving consolidations.10 Transbronchial or open lung biopsy 
is nowadays very well included in the diagnostic algorithm 
of non-resolving pneumonia. In cases where bronchoscop-
ic evaluation is non-diagnostic, additional tissue sampling 
is included especially in peripheral lesions.11 Traditionally 
surgical biopsy was preferred in such cases; however, CT 
guided biopsy is a promising alternative as it is less invasive 
and is associated with fever complications.10PTNB is a well-
established and safe for diagnosis of pulmonary nodules, 
masses and non-resolving consolidation.10 Role for obtain-
ing tissue for molecular testing of lung cancer continues to 
grow.12 To the best of our knowledge few studies are report-
ing diagnostic accuracy and safety of PTNB in pulmonary 
consolidation. Therefore, we aimed the study and determine 
the clinical role, safety and diagnostic accuracy of CT guided 
PTNB for etiological and diagnostic perspective.

MATERIALS AND METHODS

This double centre retrospective study was conducted from 
February 2018 to January 2020in SKIMS Medical College, 
Bemina, Srinagar, J&K, India and Khyber Medical Centre, 
Srinagar, J&K, India. This study was designed and con-
ducted according to the Standards of Reporting of Diagnos-
tic Accuracy Studies [STARD 2015].13 Complications were 
categorized following the Society of International Radiology 
Clinical Practice Guidelines.14Written consent was taken 
from each patient before taking the biopsy. All biopsies were 
performed by an experienced Radiologist under CT guidance 
using a 16 slice-Multi Detector CT scanner (MDCT). When-
ever possible the densest part of consolidation was targeted 
rather than an area of ground glass. Fine needle aspirate ob-
tained was submitted to a histopathologist for interpretation. 
Microbiology of the aspirate was also done to rule out pneu-
monia, tuberculosis, fungal infections, vasculitis and malig-
nancy.

The sensitivity and specificity of PTNB for infections were 
calculated. A positive result was considered to be true posi-
tive when there was a specific infection or organism detected 
by PTNB and the patient developed a response after treat-
ment. Those who had a positive PTNB result but were not 

on therapy had no clinical signs of infection and showed a 
progressive decline of lesions on follow up CT was taken as 
false positives. Malignancy, suspected malignancy, nonspe-
cific benign or non-diagnostic lesions were considered to be 
negative results. True negatives were defined as those who 
had a clinical diagnosis of non-infectious disease. PTNB re-
sult was considered to be falsely negative when there was 
evidence of infections.

To ascertain risk factors for diagnostic failure of PTNB, pa-
tients were categorized into two groups. success-group and 
failure-group. The success group included truly diagnosed 
cases whereas the failure group included non-diagnostic, 
nonspecific benign and falsely diagnosed cases.

Statistical Analysis
All statistical testing was performed using Stata software 
(version14, StataCorp LLC, Texas, USA). A P-value of 
0.05% or less was considered significant. 

RESULTS

Over 2 years 475 patients were diagnosed as having consoli-
dation. Out of 475 consolidations, only 21 failed to resolve 
(4.45%). These 21 patients were subjected to PTNB for con-
firmation of diagnosis [Figure 1]. The majority of patients 
were males who had a history of smoking 17/21. The mean 
age of these patients was 64.04 ± 5.12 years. The male-female 
ratio was approximately 4:1. The consolidation involved the 
right lung in 9/21(42.85%), left lung in 12/21(57.15%). only 
1/21 patients had a cavitation lesion [Table 1].

Out of 21 patients, PTNB accurately established diagnosis in 
20/21 (95.23%) patients. Malignancy was detected in 15/21 
patients (71.42%). Tuberculosis was found in 2/21 patients 
(9.52%). Lymphoma was found in 3/21 patients (14.28%). 
Biopsy was inconclusive in 1/21 (4.76%) patient of non-re-
solving consolidation. 3/21 (14.28%) patients had metastasis 
lung with primaries in kidney, uterus and ovary respectively 
[Figure 2].

No death or major complication was resulting from PTNB. 
There were no complications in15/21 (71.42%) patients. Mi-
nor complications occurred in 5/21 (23.8%). Pneumothorax 
[Figure 3] was seen in 2/21 (9.52%) patients and mild self-
limited hemoptysis in 3/21 (14.2%) patients. The chest tube 
was needed in 2/21 (9.52%) patients with pneumothorax and 
they were discharged after two days [Figure 4]. All other pa-
tients were discharged after 4 hours. The pain was minimal in 
all patients as none of them required any form of analgesic.

DISCUSSION

In this study, the diagnostic yield of PTNB in non-resolving 
consolidation was high 97 %. Diagnostic failure was found 
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in only 1 out of 21 patients whose biopsy came inconclu-
sive. This study did not observe greater diagnostic failure or 
complications. It was found that CT guided PTNB provided 
a definite diagnosis in most of the cases, both malignant 
and infectious. Kirantawat et al.10 found that CT-guided 
PTNB gave conclusive diagnoses in all cases of consolida-
tion, both in cases of malignancy and infection, with incon-
clusive bronchoscopic results even if antibiotics had been 
started before taking a biopsy. In another study by Ozun C 
et al.15 in which they analyzed 442 patients who underwent 
CT guided lung biopsy, they found that the diagnostic ac-
curacy, sensitivity and specificity were 97.6%, 97.3%, and 
100% respectively. They concluded that CT guided biopsy 
is a safe and reliable technique with high diagnostic ac-
curacy. Similar findings were observed in our study. Our 
findings were much higher than reported earlier by Hur et 
al.16 who found that CT guided aspiration has sensitivity, 
specificity and accuracy of 84.100 and 91% respectively in 
patients of non-resolving consolidation after indeterminate 
transbronchial biopsy. 

In this study, immune-histochemistry was also done in 16 /23 
samples. With rapid advances in targeted cancer therapies, 
the role of PTNB for molecular testing of non-small cell car-
cinoma continuous to increase.10 Several studies have found 
that PTNB provides sufficient tissue for molecular testing 
of non-small cell lung carcinoma.10 Our study confirmed 
that molecular testing can be safely performed when lung 
carcinoma presents as consolidation. We found that PTNB 
is a safe technique to take the sample from consolidations. 
Previous studies of PTNB of the pulmonary lesion have re-
ported 17 to 37% incidence of pneumothorax and 1 to 14% 
incidence of chest tube replacement.17 The incidence of chest 
tube insertion in this study was 2/21 (9.5%).15 Mild hemopty-
sis was seen in 3/21 (14.28%) which is close to the reported 
incidence0.2-8.4%.18

This study has a few limitations. The retrospective nature 
of the study may have introduced a selection bias. Another 
limitation is the small number of cases included. Our results 
are based on experience at two academic medical centres and 
may not be widely applicable to centres that are not experi-
enced enough in PTNB.

CONCLUSION

It may be concluded that pulmonary lesion can be safely 
evaluated by CT-guided percutaneous needle biopsy. PTNB 
may be used for tissue sampling from pulmonary consolida-
tions and accurate diagnosis of malignancy. Our results sup-
port the important diagnostic role of PTNB in the evaluation 
of persistent pulmonary consolidation.
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Table 1: Characteristics of patients undergoing PTNB 
for persistent pulmonary consolidation
Characteristics Distribution

Age (mean ± SD) 64.04 ± 5.12 years

Males 17 /21 (80.9%)

Females 4/21 (19%)

History of smoking 17/21 (80.9%)

Right Lung consolidation 9/21 (42.8%)

Left Lung consolidation 12/21 (57.1%)

Cavitation lesion 1/21 (4.7%)

PTNB was performed in 21 patients

Figure 1: Image shows biopsy needle within the lesion where-
in hypo-echoic lesion is seen in right lung

Figure 2: The etiological outcome of CT guided lung biopsy in 
non-resolving consolidation. CT guided biopsy helped in es-
tablishing the diagnosis in 94.5% of patients. Ca: Carcinoma, 
Bx: biopsy.

Figure 3: Shows a rim of air along the periphery of right lung. 
Hyper-echoic crescent like lesion can be seen on right side 
which is suggestive of pneumothorax

Figure 4: Shows complications of CT guided lung biopsy. In 
most of the patients (71.42%) there was no complications 
post-procedure.


