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INTRODUCTION

The most prevalent and dangerous health issue in the

ABSTRACT

Background: Lung lesions can range from infectious to neoplastic, making
diagnosis difficult at times for patient care. Therefore, a precise diagnosis is
crucial for receiving the right care. An important part of diagnosing these
patients is the use of FNAC and biopsies. Lung biopsy is now required even for
molecular analysis, in addition to making a diagnosis of the histologic subtypes
of lung cancer with immunohistochemistry for therapeutic purposes. AIM: To
determine the experience at a tertiary care hospital in the use of Computed
Tomography (CT) guided transthoracic lung biopsies in the diagnosis of various
lung diseases.

Materials and Methods: This 3.5-year hospital-based descriptive study was
conducted in the pathology department of the Sheri Kashmir Institute of
Medical Sciences in Soura, Srinagar. It lasted from January 2021 to June 2024.
A total of 136 CT-guided biopsies were carried out. Data analysis and
histopathologic analysis were done.

Results: 3.7:1 male-to-female ratio. Patients ranged in age from 25 to 83 years
old, with the majority of instances occurring in the fifth and sixth decades of
life. 105 (77%) were neoplastic, compared to 21 (15.6 %) who were not, and 10
(7.4%) who had unclear results. The most common malignancy of the lung was
squamous cell carcinoma, constituting 38.2%. The 4 benign neoplasms
diagnosed in our study included two cases of solitary fibrous tumor. In non-
neoplastic cases, granulomatous inflammation was the most common diagnosis,
accounting for 6% of cases, followed by nonspecific inflammation in 5% of
cases.

Conclusion: CT-guided lung biopsy is reliable with high accuracy for diagnosis
and subtyping of lung tumors. Histopathological examination is pivotal in
making an accurate diagnosis of various lung lesions. Although the
Hematoxylin and eosin (H&E) stain is the gold standard used for diagnosis. For
targeted chemotherapeutic options, Immunohistochemistry (IHC) has an
important complementary role in the classification of Non-small cell Lung
Cancer (NSCLC).

Keywords: Computed Tomography, Lung cancer, Percutaneous transthoracic
needle biopsy.

been the cancer that is most frequently diagnosed and
fatal worldwide. Lung cancer is the leading cause of
cancer-related mortality, accounting for 28% of all

world is lung cancer. Since 1985, lung cancer has
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cancer-related deaths, with 2.5 million new cases and
1.8 million deaths per year worldwide. It is the cause
of 5.9% of cancer cases and 8.1% of cancer-related
deaths in India. Lung cancer is the top cancer in
Kashmir, accounting for 10.6% of all cancer cases
and ranking first among the top 10 malignancies 1,
With the development of diffusion spiral Computed
Tomography (CT) and Positron Emission
Tomography (PET) scans, there has been a
substantial increase in the detection of lung lesions.
The correct diagnosis of neoplastic lesions and
nonneoplastic diseases, such as infectious pathology,
remains challenging for patient care. Small cell and
squamous cell carcinomas (SCC) exhibit a strong
correlation with smoking. Occupational exposures
and air pollution cause 2% to 9% of lung
malignancies, respectively. Approximately 85% of
lung cancer patients present with symptoms. Lung
cancer is identified in the remaining patients through
histological analysis and radiography. The
locoregional growth of the tumor, lymphatic
invasion, haematogenous distant metastatic spread,
distant para-neoplastic effects from tumour products,
or immunological cross-reaction with tumor antigens
all contribute to the clinical characteristics of
carcinoma lung.>® The most frequent and initial
lung sample taken when a radiologic anomaly is
found and a tissue diagnosis is required is a small
lung biopsy.”! Lung biopsy can be obtained by
Endobronchial biopsy, Video-assisted thoracoscopic
biopsy, and Transthoracic CT-guided biopsy.[®! It has
been established that core needle biopsies and CT-
guided Fine needle aspiration (FNA) are both useful
for diagnosing peripheral lung lesions, including both
benign and malignant lesions. In comparison to CT-
guided FNA, CT-guided biopsy may provide more
tissue for molecular and/or immunohistochemical
analysis. When compared to FNACs, image-guided
biopsies are less prone to false-negative or false-
positive diagnoses.l’! The histological diagnosis of
thoracic masses can be made with a high degree of
accuracy using CT-guided percutaneous
transthoracic  needle  biopsies.  Percutaneous
transthoracic biopsy also lessens the need for more
invasive surgical treatments and has an acceptably
low complication rate.['"]

Aim: To determine the experience at a tertiary care
hospital in the use of CT-guided transthoracic lung
biopsies in the diagnosis of various lung diseases.

MATERIALS AND METHODS

This study was carried out retrospectively over a 3.5-
year period, from January 2021 to June 2024, at the
Department of Pathology, Sheri- Kashmir Institute of
Medical Sciences, Soura, Srinagar. All CT-guided
core needle lung biopsies that were obtained by the
Department of Pathology's histopathology division
were included in the study material. The samples
underwent conventional tissue processing, 10%
formalin fixation, Hematoxylin and eosin (H&E)
staining, and slide preparation. From the records, data
such as age, sex, core size, and histological diagnosis
were gathered. Additionally, the radiological results
and clinical history were collected.

RESULTS

During the study period, a total of 1812 cases of Lung
cancer were registered at SKIMS hospital. Out of
1812 cases, 136 core biopsies were received at our
department.

Among 136 cases, 107 (79%) were males and 29
(21%) were females with a male-to-female ratio of
3.7:1. Age of the patients ranged from 25- 83years,
with the majority of cases falling in the 5th and 6th
decades of life. On contrast-enhanced computed
tomography (CECT), the size of the lesions ranged
from 9mm to 8cm, and the lesions were mostly
located in the right lobe in 89(66%) cases.
Radiologically, in 88(65%) cases, the lesions were
solid and 116(86%) cases were malignant (figure 1).
The size of the cores ranged from 0.5 to 1.5cm. Out
of 136 biopsies received, 105 (77%) were neoplastic,
21(15.6%) were non-neoplastic, and 10 (7.4%) were
inconclusive. Among the neoplastic lesions, 105
(96%) were malignant and 4 (4%) were benign.
Histological diagnosis patterns and percentage of
benign and malignant diagnoses are tabulated in
Tables 1 and 2. The most common malignancy of the
lung was squamous cell carcinoma with 52 (38.2%)
(figure 2) cases, followed by adenocarcinoma with 25
(18.3%) cases (figure 2), and small cell carcinoma
with 12 (8.8%) cases, and 8 (5.9%) cases of
metastatic carcinoma were diagnosed. Among the
metastatic cases, two cases were metastatic from
clear cell renal carcinoma (Figure 3), and 2 cases of
squamous cell carcinoma from the esophagus (Table
3). Immunohistochemistry (IHC) was done in fifteen
cases of primary carcinomas and all cases of
metastatic carcinomas. All malignancies were
predominant in male patients. The inflammatory
cases were distributed in the study as given in Table
4.  The diagnostic accuracy, sensitivity, and
specificity are given in Table 5.

Table 1: Distribution of histological diagnosis of lung lesions

Histological diagnosis Number of cases n (%)
SCC 52 (38.2%)
Adenocarcinoma 25 (18.3%)

Small cell carcinoma 12 (8.8%)

Large cell neuroendocrine tumor 7 (5.1%)

431

International Journal of Medicine and Public Health, Vol 15, Issue 4, October-December 2025 (www.ijmedph.org)



Metastasis 8 (5.9%)
Adenoid cystic carcinoma 1 (0.7%)
Neoplastic benign 4 (3%)
Inflammatory and infective 17 (12.6%)
Non -diagnostic 10 (7.4%)
Total 136

Table 2: Distribution of frequency of benign lung lesions

Histological diagnosis Number of cases n (%)
Solitary fibrous tumor 2 (50%)
Carcinoid 1 (25%)
Hemartoma 1(25%)

Total 4 (100%)

Table 3: Distribution of frequency of specific diagnoses of metastatic lung lesions

Specific diagnosis of metastatic lesions Number of cases n (%)
Clear cell RCC 2(29%)
Carcinoma esophagus 2(29%)
Carcinoma cervix 1(14%)
Ewing sarcoma 1(14%)
Cholangiocarcinoma 1(14%)
Invasive mammary carcinoma 1(14%)
Total 8(100%)

Table 4: Distribution of frequency of inflammatory and infective lesions of the lung

Nature of disease Number of cases n (%)
Granulomatous 8 (47%)
Inflammatory and vasculitides 7(41%)

Others 2(12%)

Total 17(100%)

Table 5: Diagnostic efficacy of CT-guided lung biopsies and comparison with other studies

Study No of cases Diagnostic accuracy Sensitivity Specificity
Present study 136 92 91.7 94.7

B Christina, 2022,"! 183 82

Gaurav V 2019, 166 93 91 100
Gupta et al, 2018

(India),? >0 84

David M et al. 2015 .

(World), Meta analysis 88.7 91 97
Stanly EK et al, 2013

(UK) 349 96.8 95 100

g
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Figure 1 -a) Axial slice of CT thorax showing two mass
lesions in the right lower and middle lobe -
adenocarcinoma; b) Axial section of CT thorax showing
a mass lesion in right middle lobe with central area of
cavitation- squamous cell carcinoma.

Figure 2— a) Microphotograph revealing tumor cells in
nests with individual cell keratenisation- SCC (HPE-
20x); b) Microphotograph revealing tumor cells
arranged in glands -Adenocarcinoma (HPE-40x)
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Figure 3— a) Microphotograph revealing lung tissue
replaced by sheets of tumor cells with clearing of
cytoplasm (HPE-40x). b) Tumor cells are positive for
Pax 8; RCC metastasis (IHC-Pax 8).

DISCUSSION

A significant technique for the diagnosis and
treatment of numerous pathological lesions is
acknowledged as being lung biopsy. When the
diagnosis cannot be made using non-invasive
approaches and the diagnosis would change the stage
of the disease or affect the therapeutic approach,
tissue sampling is advised. For the majority of
patients who present with lung masses, a preoperative
biopsy of the lesion is necessary to make the
therapeutic ~ decision.l'!!  Excisional ~ biopsy,
bronchoscopy-guided biopsy, and CT-guided biopsy
are all options for doing a lung biopsy. The diagnosis
of benign and malignant lesions can be made using a
CT-guided percutaneous needle biopsy of the lung,
which is frequently performed as an outpatient
diagnostic procedure.’®!" Tt is also an effective way
to obtain tissue samples of sufficient quantity and
quality to enable molecular analysis of biomarkers.
Additionally, image-guided methods enable biopsy
from representative viable tumor sites while avoiding
necrotic regions. Tru-cut biopsy is less invasive than
an excisional biopsy and particularly beneficial in
early diagnosis.['’"!?] There is a lot of research being
done to improve lung cancer treatment outcomes.
Lung cancer continues to be the most common
cancer-related killer worldwide, and despite newer
methods of diagnosis and treatment, it is becoming
more common in India.!”) Accurate diagnosis, using a
mix of clinical, radiographic, and histological data, is
essential for maximizing outcomes in the
management of lung tumors.

136 CT-guided lung samples were examined for the
current study. Among 136 cases, 107 (79%) were
males and 29 (21%) were females, with a male-to-
female ratio of 3.7:1. Agarwal JP et al. and
Dhandapani S et al. both observed similar features
and male-to-female ratios of 3.5:1 and 3.9:1 in their
research, respectively.['*!4] Patients in our study
ranged in age from 25 to 83, with the majority of
instances occurring in the fifth and sixth decades of
life. This was analogous to research done by Shah HS
et al and Rai U et al. We found 17 non-neoplastic

lesions, the most frequent of which were
granulomatous with 8 (47%), followed by
inflammatory and vasculitis 7(41%), and other
lesions 2(12%). Our findings were equivalent to
those of B. Garima et al.['”)

The most prevalent subtype of lung cancer,
adenocarcinoma, has changed the pattern of the
disease globally. Lung cancer was ranked as the
second or third most prevalent cancer in men in
earlier hospital-based studies done in this area, with
80% to 85% of cases being non-small cell lung
cancer.>'® In our investigation, squamous cell
carcinoma (38.2%), adenocarcinoma (18.3%), and
small cell carcinoma (8.8%) were the three most
frequent diagnoses out of 105 malignant neoplastic
lesions. Squamous cell carcinoma was identified as
the most prevalent malignant lesion in investigations
undertaken in India by Gupta R et al., Mir et al., and
Sarfaraz S et al.l'2021 An earlier five-year study
from our hospital on the profile of lung cancer had
321 patients with lung cancer, of whom 55 cases
(17.1%) were of the small cell type, and the rest were
NSCLC (n = 266; 82.9%), with the majority being
squamous cell lung cancers (n = 248; 93.2%), and
adenocarcinomas constituted 6.4%. In our study, we
found 8 cases (5.9%) of metastatic carcinoma to the
lung; in studies conducted by Agarwal A et al and
Sarfaraz S et al, the diagnosis of metastatic carcinoma
was made in 6.4% and 6.25% respectively.[!321]

CONCLUSION

CT-guided lung biopsy is reliable with high accuracy
for diagnosis and subtyping of lung tumors.
Histopathological examination is pivotal in making
an accurate diagnosis of various lung lesions.
Although the H&E stain is the gold standard used for
diagnosis. For targeted chemotherapeutic options,
IHC has an important complementary role in the
classification of Non-Small Cell Lung Cancer.

REFERENCES

1. GLOBOCAN 2022 Khan NA, Syed NA, Dar NA, Masoodi
SR, Lone MM: Changing pattern of common cancers in the
last 5 years in Kashmir, India: a retrospective observational
study. Indian J Med Paediatric Oncol. 2021, 42:439-43.

2. Khan NA, Syed NA, Dar NA, Masoodi SR, Lone MM:
Changing pattern of common cancers in the last 5 years in
Kashmir, India: a retrospective observational study. Indian J
Med Paediatr Oncol. 2021, 42:439-43.

3. Anzidei M, Porfiri A, Andrani F, Di Martino M, Saba L,
Catalano C, et al. Imaging guided chest biopsies: techniques
and clinical results. Insights Imaging. 2017; 8(4):419-28.

4. Irribarren C, Tekawa IS, Sidney S, et al. Effect of Cigar
Smoking on the risk of cardiovascular disease, Chronic
Obstructive Pulmonary disease, and Cancer in Men. N Engl J
Med 1999; 340: 1773-1780.

5. Gould MK, Maclean CC, Kuschner WG, et al. Accuracy of
Positron Emission Tomography for Diagnosis of Pulmonary
Nodules and Mass Lesions: A Meta-Analysis. JAMA 2001;
285:914-924.

6. Gerber RB, Mazzone P, Arroliga AC. Paraneoplastic
Syndromes associated with Bronchogenic Carcinoma. Clin
Chest Med 2002; 23: 257-264.

433

International Journal of Medicine and Public Health, Vol 15, Issue 4, October-December 2025 (www.ijmedph.org)



10.

11.

12.

13.

14.

15.

Mukhopadhyay S, Mehta AC. Utility of Core needle biopsies
and transbronchial biopsies for diagnosing Nonneoplastic
lung diseases. Arch Pathol Lab Med 2018; 142:1054-1068.
De Margerie-Mellon C, De Bazelaire C, De Kerviler E.
Image-guided biopsy in primary lung cancer: Why, when, and
how. Diagnostic and interventional imaging. 2016 Oct
1;97(10):965-72.

Li Liang, Jing L, Buryanek J, Zhang S. CT-guided core needle
biopsy of peripheral lung lesions with onsite adequate
evaluation: Review of 215 cases. J Cytol Histol 2014; 4:1-5.
Aktas AR, Gozlek E, Yilmaz O, et al. CT-guided transthoracic
biopsy: histopathologic results and complication rates. Diagn

Interv Radiol. 2015 Jan-Feb;21(1):67-70. doi:
10.5152/dir.2014.140140. PMID: 25430528, PMCID:
PMC4463363.

Borelli C, Vergara D, Simeone A, Pazienza L, et al. CT-
guided transthoracic biopsy of pulmonary lesions: diagnostic
versus nondiagnostic results. Diagnostics. 2022 Jan
31;12(2):359.

Guimaraes MD, De Andrade MQ, Da Fonte AC, et al. CT-
guided cutting needle biopsy of lung lesions—an effective
procedure for adequate material and specific diagnosis.
European Journal of Radiology. 2011 Dec 1;80(3): €488-90.
Agarwala A, Roy PP, Sarkar SK, et al. Clinicopathological
profile of diagnosed patients of lung cancer with its relation to
smoking habit and educational status in a medical college of
Paschim Medinipore, West Bengal, India- A Tribal area
perspective. Asian Pac. J.Health Sci. 2014; 1: 479-485.
Dhandapani S, Srinivasan A, Rajagopalan R, et al.
Clinicopathological profile of lung cancer patients in a
teaching hospital in South India. J Cardiothorac Med. 2016; 4:
440-443.

Shah HS, Daveshwar SJ, Daveshwar MR, Rana NA. Analysis
of histopathological patterns of lung and pleural biopsy in
correlation with immunohistochemistry. International Journal
of Health and Clinical Research, 2020; 3(6):175-181.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Rai U, Sharma UK, Yadav BK. Histopathologic Analysis of
CT-Guided core needle biopsy in radiologically detected
suspicious mediastinal and lung mass: Two years study in a
tertiary hospital. Med J of Eastern Nepal. 2022 June; 1(1):13-
16.

Garima B, Renuka IV, Ramya P, et al. Histopathological
Study of Guided Lung Biopsies. Annals of Pathology and
Laboratory Medicine 2020; 7(4): 180-185.

Pandith AA, Siddigi MA: Burden of cancers in the valley of
Kashmir: 5-year epidemiological study reveals a different
scenario. Tumour Biol. 2012, 33:1629-37.

Gupta R, Chowdary I, Singh P. Clinical, radiological and
histological profile of primary lung carcinomas. JK Science
2015;17:146-151.

Mir MH, Siraj F, Mehfooz N, et al. Clinicopathological Profile
of Non-small Cell Lung Cancer and the Changing Trends in
Its Histopathology: Experience from a Tertiary Care Cancer
Center in Kashmir, India. Cureus 15(1): €34120.

Sarfraz S, Gupta R, Bhardwaj S. Histopathological Patterns of
endobronchial lung biopsy specimen in lung cancer along with
clinico-radiological correlation. International Journal of
Contemporary Medical Research 2018; 5:1-5.

Gupta A, Suri JC, Bhattacharya D, Sen MK, Chakrabarti S,
Singh A, Adhikari T. Comparison of diagnostic yield and
safety profile of radial endobronchial ultrasound-guided
bronchoscopic lung biopsy with computed tomography-
guided percutaneous needle biopsy in evaluation of peripheral
pulmonary lesions: a randomized controlled trial. Lung India.
2018 Jan 1;35(1):9-15.

DiBardino DM, Yarmus LB, Semaan RW. Transthoracic
needle biopsy of the lung. J Thorac Dis. 2015 Dec;7(Suppl 4):
S304-16. Doi: 10.3978/j.issn.2072-1439.2015.12.16. PMID:
26807279; PMCID: PMC4700361.

Loh SE, Wu DD, Venkatesh SK, Ong CK, Liu E, Seto KY,
Gopinathan A, Tan LK. CT-guided thoracic biopsy:
evaluating diagnostic yield and complications. Ann Acad Med
Singapore. 2013 Jun 1;42(6):285-90.

434

International Journal of Medicine and Public Health, Vol 15, Issue 4, October-December 2025 (www.ijmedph.org)



