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ABSTRACT 

Objectives: To evaluate some radiological characteristics of solitary tumoral lesions in the lung and assess the value of lung biopsy 

under computed tomography (CT). Methods: A prospective and cross-sectional study was conducted on 68 patients who had a 

solitary pulmonary tumoral lesion; the patients underwent transthoracic biopsy under the guidance of CT in the Department of 

Diagnostic Imaging of K hospital and Saint Paul hospital from March 2018 to May 2019. Results: Of 68 patients, 56 and 12 cases 

found to be malignant and benign lesions, respectively, by biopsy. There was a difference in size between the cancer group and non 

– cancer group. Lobulation and speculation margin is capable of advanced cancer. The overall complications of the transthoracic 

biopsy were 47.05%. The incidence of parenchymal hemorrhage and pneumothorax was 36.8% and 10.3%. The incidence of 

pneumothorax was related to the pleural needle angle (p= 0.001). Conclusions: CT-guided transthoracic needle biopsy is an effective 

and safe diagnostic method for patients with a solitary pulmonary nodule or mass lesions. Pulmonary hemorrhage is the most 

common complication after CT-guided percutaneous transthoracic biopsy. 

 

Keywords: solitary pulmonary tumoral lesions, radiological, transthoracic biopsy. 

 

 

1. INTRODUCTION 

Lung lesions in the lungs are masses or nodules opacity that detected on chest X-ray or chest computed tomography (CT) (Loverdos 

et al., 2019). Lesions more substantial than 3 cm in diameter are called pulmonary masses and are often at high risk for malignancy 

(Rubin, 2015).  Lung lesions can be benign or malignant, primary in the lung, or metastatic from somewhere to the lung. An 

estimated 150,000 US cases of solitary pulmonary nodules (SPN) diagnosed each year (van Klaveren et al., 2009). Many methods are 

used for diagnosing lung lesions such as thoracic cell puncture under the guidance of including washing and brushing cytology, 

transbronchial biopsy, transthoracic biopsy, thoracoscopy, mediastinoscopy, and thoracotomy (Ofiara et al., 2012).  

In Vietnam, CT-guided percutaneous transthoracic biopsy has been used since 2001 (Ta Ba Thang et al., 2001). The purpose of 

this study was to investigate the technique, suitability, and factors influencing the diagnostic and complication rates of CT-guided 

percutaneous transthoracic biopsy of lung lesions. 

 

2. MATERIAL AND METHODS 

Patient selection 

This was a prospective observational study conducted between March 2018 to May 2019 with approval from the Ethical Committee 

of K Hospital and Saint Paul Hospital with the reference number of 01032018-NCH. Informed consent of patients was obtained. All 

patients had undergone diagnostic chest CT and had identified as a solitary pulmonary nodule, mass lesion (Figure 1). 

Exclusion criteria: Systemic immune disease, severe cardiopulmonary, renal or hepatic dysfunction, active hemorrhage, and 

unable to finish the operation. And we excluded patients in whom multiple nodules were present, the nodule was surrounded by 

areas of pneumonitis or atelectasis, and the CT scans demonstrated significant artifact from cardiac structures, respiratory motion. 

 

 

 Solitary pulmonary tumoral lesions 

detected by CT 

(n=68) 

 

  

 

 

 CT-guided percutaneous 

transthoracic biopsy 

(n=68) 

 

   

Malignant lesions 

(n=56) 

 Benign lesions 

(n=12) 

 

Figure 1 Flow chart of the patients 
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Procedure of CT-guided percutaneous transthoracic biopsy 

All patients were performed by two physicians, one nurse experienced in pneumology and radiology. The patients underwent CT in 

the prone, supine, or lateral position based on the shortest distance from the lesion to the body surface. The scan area was limited 

to the area just above and below the lesion to minimize radiation exposure. After local anesthesia with 2% lidocaine from the skin to 

pleura, a co-axial 18-gauge needle is inserted under intermittent CT guidance with its trajectory pointing toward the lung lesion. 

Two or three cores of tissue were obtained, which were immersed in 10% formalin and sent for histopathology. After removing the 

biopsy needle, post-procedure check CT was obtained with the patient in a supine position to detect any complications (Yamaura et 

al., 2000). The diagnostic accuracy and complications rate statistically compared for each influencing factor using bivariate logistic 

regression analyses and the Chi-Square test, with P values <0.05 considered statistically significant. 

 

3. RESULTS 

Study population 

Percutaneous transthoracic co-axial cutting needle biopsy of lung lesions performed in 68 patients, including 45 male patients and 

23 female patients, aged between 39 and 85 (average age: 60.54 ± 9.44). Of the 68 patients, 56 and 12 cases found to be malignant 

and benign lesions, respectively, by biopsy, of which adenocarcinoma was the most common (60.3%). 

 

Lesion characteristics 

The average lesion size is 28.53 ± 9.33 mm. Of the 68 lesions, 36 were mass lesions, and 32 were nodular lesions. The difference 

between mass, nodule, and benign - malignant properties was statistically significant with p = 0.034. With the location of pulmonary 

lesions, lesions are more common in the upper lobe and peripheral sites. Among all pulmonary lesions, there were 55 lobulation, 

speculation margin lesions, and 13 smooth, well – defined margin lesions. The difference between smooth, well – defined margin, 

lobulation, speculation margin lesions benign - malignant properties was statistically significant with p = 0.001. There were 65 solid 

lesions and three subsolid lesions. Among the lesions, there are only three semi-solid lesions, six lesions with small, eccentric 

calcified lesions, but all are malignant (Table 1). 

 

Table 1 Pulmonary nodule, mass characteristic 

Characteristic Benign Malignant P 

Size 

Nodule 9 (28.1%) 23 (71.9 %) 0.034 

(Fisher’s Exact 

test) 
Mass 3 (8.3%) 33 (91.7%) 

Location 
Upper lobe 7 (14.9%) 40 (85.1%) 0.373 

(χ2) Middle, lower lobe 5 (23.8%) 16 (76.2%) 

Margin 

Smooth, well - 

defined 
8 (61.5%) 5 (38.5%) 0.001 

(Fisher’s Exact 

test) 
Lobulation, 

spiculation 
4 (7.3%) 51 (92.7%) 

Calcifications 

Non 11 (18%) 50 (82.0%) 

 Central 1 (100%) 0 (%) 

Encentric 0 (%) 6 (100%) 

Density 
Solid 12 (18.5%) 53 (81.5%) 

 
Subsolid 0 (0%) 3 (100%) 

 

Complications 

Pulmonary hemorrhage as the most frequent complication of these procedures occurred in 25/68 (36.8%) and improved 

automatically without treatment. Pneumothorax occurred in 10 patients (14.7%). Among these, two patients needle percutaneous 

drainage. There were three patients (10.2%) with both pneumothorax and pulmonary hemorrhage after the procedure. No 

hemoptysis, no fatal occurred. Further, high rates of pulmonary hemorrhage encountered in patients who had nodules lesions. 

Needle pleural angle ≤45° showed a significantly increased rate of pneumothorax (p = 0.001) (Table 2). Figure 2 shows the 

procedure which performed for a 61-year old male patient, which there was a solitary pulmonary solid nodule located in the left 

upper lobe. 
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Table 2 Influence factors of pneumothorax and pulmonary hemorrhage after CT – guided transthoracic needle biopsy 

Characteristic n Pneumothorax (%) p 
Pulmonary 

hemorrhage 
p 

Age 

< 60 29 6.9 

0.109 

34.5 0.736 

(Fisher’s Exact 

test) 
≥ 60 39 20.5 38.5 

Size lesion 

Nodule 32 9.4 

0.724 

53.1 0.008 

(Fisher’s Exact 

test) 
Mass 36 19.4 22.2 

Needle path length 

≤ 30 43 14% 

 

37.2 
 

 
30 - 50 23 17.4% 39.1 

>50 2 0 0 

Needle pleural angle 

≤45° 12 50 

0.001 

16.7 0.101 

(Fisher’s Exact 

test) 
>45° 56 7.1 41.1 

 

 

  

Figure 2 A 61-year old male patient: There was a solitary pulmonary solid nodule located in the left upper lobe, 

size of 16x17 mm, lobulation margin, which was performed by CT guide the transthoracic needle biopsy. The 

histological result confirmed an adenoma-carcinoma. 

 

4. DISCUSSION 

The identification of lung lesions becomes more common because of the increased use of radiological technology, and the 

diagnosis of lung lesions has become an important task for clinicians and radiologists. In our study, percutaneous transthoracic 

needle biopsy of lung lesions performed in 68 patients, including 45 male patients and 23 female patients, aged between 39 and 85. 

Of the 68 patients, 56 and 12 cases found to be malignant and benign lesions, respectively, by biopsy. Of which, adenocarcinoma 

was the most common, which is comparable with the results of Xu (Xu et al., 2018).  

In this study, there were 32 nodule lesions and 36 mass lesions. Mass lesions showed a significantly increased rate of malignant 

lesions, which is comparable with the results of Doan Thi Phuong Lan (Doan Thi Phuong Lan, 2014). The majority of this study have 

suggested that lobulation, speculation of the lung lesions were risk factors of malignancy (92.7%), whereas smooth, well - defined 

was indicative of benign lesions, similar results with Takashima (Takashima et al., 2003). In this study, pulmonary hemorrhage and 

pneumothorax were the most common complications after CT – transthoracic guide biopsy with 36.8% and 14.7%, respectively. 

Findings were comparable to the rates observed by Shiekh (Shiekh et al., 2019). The age and gender of the patientdid not influence 

the pulmonary hemorrhage pneumothorax rate in our study. In cases of parenchymal bleeding, the symptoms improved after 

medical treatment. Lesion size correlated strongly with the post-procedural pulmonary rate (p = 0.001), being 53.1% for lesions ≤ 3 

cm and 22.2% for lesions > 3 cm, which is comparable with the results of Görgülü’s study (Gorgulu et al., 2017). Pneumothorax 

occurred in 10 patients (14.7%). A significant association also was seen between small needle-pleural angles and pneumothorax rate 

(p = 0.001). A higher frequency of pneumothorax was seen with needle-pleural angles ≤45°. 



                             

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e1
9

9
4
 

ARTICLE ANALYSIS 

5. CONCLUSION 

With the recent advances in imaging technologies, the detection of solitary pulmonary tumoral lesions is becoming more and more 

common, and the diagnosis of SPN has become an important task for clinicians and radiologists. CT-guided transthoracic needle 

biopsy is a safe procedure and has high diagnostic accuracy. 
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