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Abstract  

 

Introduction: Despite the fact that it offers a number of advantages over computed 

tomography, ultrasonography (USG) has been underutilised for image guided biopsy or 

FNA of suspected cases of lung cancer (CT). The use of USG as a method for directing 

a FNA or biopsy of peripheral lung, pleural, or mediastinal lesions, as well as 

extrathoracic metastatic lesions, can be highly beneficial. The purpose of this research 

was to determine if a USG-guided biopsy or a FNA is more effective in diagnosing 

lung cancer. 
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Introduction 

Chest radiographs or computed tomography (CT) can detect lung cancer, which is the 

largest cause of death due to cancer worldwide [1]. Lung cancer can also be observed as 

a tumour in the lungs. The histopathological investigation is considered the gold 

standard for the diagnosis of lung masses. For the purpose of acquiring a 

histopathological specimen, either a fine needle aspiration (FNA) or a biopsy may be 

performed. It is usual practice to use computed tomography (CT) or ultrasound for 

image guidance during a percutaneous transthoracic FNA or biopsy (USG). USG has 

been underutilised for the imaging of lung cancer; nonetheless, it has been shown to be 

helpful for guiding FNA/biopsy of peripheral lung lesions, pleural lesions, mediastinal 

lesions, and extra-thoracic metastatic lesions [2, 3, 4]. It is common practise to miss the 

supraclavicular lymph nodes, and in many cases, they are not palpable. USG might be 

beneficial in detecting and guiding for biopsy or FNA of these lymph nodes, which 

might eliminate the need for a lung biopsy, which is more likely to result in 

complications [5]. The utilisation of USG guidance in the biopsy process for the 

detection of lung cancer is a relatively recent phenomenon in Nepal. The majority of 

the published material on image guided biopsy in lung cancer in Nepal is based on CT 

guided biopsy, and there are just a few of these available at this time. As a result, the 

purpose of this study is to determine the yield of USG guided FNA and biopsy in 

individuals with a possible diagnosis of lung cancer at a tertiary cancer hospital in 

Nepal. 

 

Methods 

In this retrospective cross-sectional study, participants with a possible diagnosis of lung 

cancer were referred to the radiology department. The study was carried out from 
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March 1, 2019, to February 29, 2020. Every patient had their lungs examined to look 

for any abnormal lesions. In order to reach peripherally accessible mediastinal lymph 

nodes, supraclavicular lymph nodes, pleural lesions, and chest wall lesions, they used 

USG (Esaote MyLab X 6). If the size of these lesions was greater than 10 millimetres, a 

USG-guided tru-cut biopsy was performed, and if the size was less than 10 millimetres, 

a USG-guided FNA was carried out. In the event that these extrapulmonary lesions 

were not present, USG was used to access the lung lesions to determine whether or not 

a biopsy or FNA was feasible. USG guided biopsy was performed on peripheral lesions 

that were larger than 10 millimetres and had broad contact with the pleura. Smaller 

lesions received USG guided FNA. For the biopsy, a semiautomatic tru-cut biopsy 

equipment with an 18G x 15 cm needle and a 17G coaxial needle were utilised; for the 

FNA, either a 22G spinal needle or a hypodermic needle was utilised. We obtained 

either the cytology report or the histopathology report of the participants. 

Lesions in the lungs that were suspicious but could not be seen with USG and did not 

have any USG-accessible extrapulmonary lesions were not included in the study. 

Participants who couldn't be tracked down for cytology or histopathology results were 

also disqualified from the investigation. 

The analysis of the data was carried out in the same copy of Microsoft Excel 2016 that 

had all of the data that was entered. 

 

Results 

 

Table 1: Sites of USG guided biopsy/ FNA (n=178) 

 

 Biopsy (%) FNA (%) Total (%) 

Right lung 74(41.6) 18(10.1) 92(51.7) 

Left lung 48(27) 12(6.7) 60(33.7) 

Supraclavicular lymph node 7(3.9) 15(8.4) 22(12.3) 

Chest wall lesion 2(1.1) 1(0.6) 3(1.7) 

Mediastinal lymph node 1(0.6) 0(0) 1(0.6) 

Total 132(74.2) 46(25.8) 178(100) 

 

Table 2: Cytology/ histopathological diagnosis after USG guided Biopsy/ FNA 

(n=148) 

 

 Biopsy (%) FNA (%) Total (%) 

Adenocarcinoma 41(27.7) 7(4.7) 48(32.4) 

Squamous cell carcinoma 39(26.3) 6(4.1) 45(30.4) 

Small cell carcinoma 9(6.1) 3(2) 12(8.1) 

Adenosquamous carcinoma 4(2.7) 0(0) 4(2.7) 

Carcinoid 2(1.3) 0(0) 2(1.3) 

Sarcoma 1(0.7) 0(0) 1(0.7) 

Carcinosarcoma 1(0.7) 0(0) 1(0.7) 

Carcinoma 2(1.3) 5(3.4) 7(4.7) 

Non-Small cell carcinoma 1(0.7) 1(0.7) 2(1.3) 

Malignancy 0(0) 1(0.7) 1(0.7) 

Suspicious for malignancy 0(0) 2(1.3) 2(1.3) 

Negative/ Inadequate 6(4.1) 7(4.7) 13(8.8) 

Benign 8(5.4) 2(1.3) 10(6.8) 

Total 114(77) 34(23) 148(100) 
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Table 3: Common types of malignancies in different age groups (n=125) 

 

Age 

group 
Adenocarcinoma 

Squamous cell 

carcinoma 

Small cell 

carcinoma 

Total 

malignancy 

31-40 3 1 0 5 

41-50 11 4 2 17 

51-60 11 8 3 29 

61-70 13 13 6 36 

71-80 8 18 1 35 

81-90 2 1 0 3 

Total 48 45 12 125 

 

Discussion 

There are a variety of imaging techniques that can be used for guided biopsies or FNA. 

When deciding which imaging technique to use, it is necessary to take into account a 

number of different parameters, such as the location and size of the lesion, the way in 

which the lesion is related to important anatomical structures, and how visible the 

lesion is. Today, guidance from the United States Geological Survey is favoured over 

other methods since it enables real-time monitoring and does not put users at risk of 

radiation exposure. However, this only applies to superficial lesions, particularly those 

found in lung biopsies [4, 6]. It is possible to collect a tissue sample with CT guidance in 

lung biopsy even if a minor pneumothorax develops while the procedure is being 

performed, which is one of the advantages of using CT guidance rather than USG 

guidance. CT guidance has a few advantages over USG guidance. 

The diagnostic yield of a USG-guided biopsy in lung lesions might range anywhere 

from 64-97% [4]. The diagnostic yield of a USG guided lung biopsy in the study that 

was done by Khosla et al. [4] was 91.8%, which is lower than the diagnostic yield of a 

USG guided lung biopsy in the study that was presented here, which was 94.7%. On the 

other hand, we also performed biopsies and FNA on extrapulmonary lesions in 17 of 

the individuals. In the investigation carried out by Diacon et al. [3] the diagnostic yield 

of USG guided transthoracic biopsy was 81%, which is lower than the yield seen in the 

present study. In contrast to the findings of the present investigation, Diacon et al. 

discovered that FNA had a greater diagnostic yield (91%) as compared to the biopsy 

(81%) in their previous research. We discovered that biopsy had a better diagnostic 

yield (94.7%), compared to FNA (79.4%). In contrast to Diacon et al., who received 

three aspirations from rather distinct regions of the target lesion, we only acquired a 

single aspiration from the target lesion. It is possible that this is the reason why FNA 

had a higher diagnostic yield in the investigation that was carried out by Diacon et al. 

In today's world, determining the genetic alterations that are present in lung cancer is 

essential for the process of planning targeted therapy [6]. Core biopsy yielded 

considerably more adequate samples for molecular analysis than fine needle aspiration 

biopsy did (67 percent versus 46 percent, respectively; p = 0.007 for each comparison), 

according to the research of Schneider et al. [7]. The diagnostic yield for malignancy in 

this study was 84.5%, which is comparable to the study that was conducted by Diacon 

et al. [3] (86%), although it is marginally higher than the study that was conducted by 

Khosla et al. [4] (79.7%). In the past, squamous cell carcinoma was the most common 

form of lung cancer, and it was the type that most frequently presented with major 

central lesions. As a result of this shift, adenocarcinoma is currently the kind of lung 

cancer that is diagnosed in the majority of patients [8]. Adenocarcinoma was reported to 

be the most frequent type of lung cancer (38.4%), followed by squamous cell 

carcinoma (36%). In the investigations conducted by Diacon et al. [3], Modi et al. [9], 
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and Lee et al. [2], adenocarcinoma was found to be the most prevalent form of lung 

cancer. On the other hand, Srivastava and Bajaj [10] discovered that squamous cell 

carcinoma was the most prevalent kind of cancer in their investigation. One of the 

reasons for this mismatch could be because their study had a rather small sample size. 

At the present time, there is a trend toward an increase in peripheral squamous cell 

carcinomas [11]. These peripheral squamous cell carcinomas can be discovered by USG, 

and the results of the test can guide a biopsy or FNA procedure. In our research, 41 out 

of 108 lung lesions that were sampled under the direction of the USG were found to 

contain squamous cell carcinoma. In the current investigation, squamous cell carcinoma 

was observed in older patients than adenocarcinoma was, with a mean age of 65.9 years 

compared to 60 years for each condition separately. Kawase et al. [12] presented 

evidence that supported similar findings. Our research has some important caveats and 

restrictions. A significant number of participants - 16.9% - could not be located for 

follow-up, which may have an impact on our findings, particularly our diagnostic yield. 

Due to the fact that the study is retrospective, it may contain some selection bias. The 

sample sizes used for the biopsy and FNA were not consistent, which may be the 

reason why the diagnostic yield of the FNA was lower in comparison to the yield of 

other research. In addition, as this was a study conducted at a single location, the 

findings cannot be generalised. 

 

Conclusion 

The study found that ultrasound guided FNA and biopsy had a good diagnostic yield in 

patients suspected of having lung cancer. When compared to FNA, the diagnostic yield 

for malignancy was higher with biopsy, and biopsy may also be superior for molecular 

testing. 
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