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Summary 
Bronchogenic carcinoma is one of the leading causes of death worldwide. 

Histopathological investigations using tru-cut or FNA reveal the tumor subtype of the 

bronchogenic carcinoma which is needed for treatment planning. We aimed to 

evaluate the diagnostic accuracy of fine-needle aspiration (FNA) technique as 

compared with the tru-cut technique in the diagnosis of bronchogenic carcinoma. We 

conducted a cross-sectional study at the Radiology  unit in Al-Sader Medical City in Al-

Najaf province  during the period (January 2019 to January 2020), included 100 Iraqi 

patients with bronchogenic carcinoma aged 40-90 years. Tru-cut tissue biopsy and 

FNA samples were collected from all cases and then sent for two different 

laboratories for subtyping . Our study revealed that definite FNA/ Tru-cut matching 

was seen in (81%) of cases, with a sensitivity of 96.34%, specificity of 100. %, and a 

diagnostic accuracy of 96.7%. In conclusion, fine needle aspiration technique is safe 

diagnostic procedure with considerable sensitivity, specificity and diagnostic 

accuracy, with minimal subsequent complications, and can be trusted for diagnosis of 

bronchogenic carcinoma subtypes. 
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1 INTRODUCTION  

Lung cancer also called (bronchogenic carcinoma) is one of the most frequently. It is the 

leading cause of cancer related mortality in the world. The two main types are small-cell 

lung carcinoma (SCLC) and non-small-cell lung carcinoma (NSCLC). Worldwide Lung cancer 

is associated with high incidence of morbidity and mortality . It is the leading cause of 

cancer related mortality in the world with 5-year survival rate 17% after diagnosis. Actually, 

poor prognosis occurred in many patients, owing to being diagnosed at a late stage (1-6). 

In Iraq and according to the Iraqi cancer registry 2018, lung cancer occupied the second 

from top ten cancers in Iraq (2123) new cases were recorded 8.4 % of the total 

population). It is classified as the first famous cancer in male (1573) cases with percentage 

13.9 %) and the fifth famous type of cancer in female (550 case 3.9 %) (7). There are many 

risk factors have a role in the etiology of lung cancer including Tobacco where 

approximately 85% of cases of lung cancer are directly associated with smoking (5). 

Exposure to radon gas, exposure to asbestos, Air Pollution, Genetic factors, Race and 

Ethnicity , older Age , Family history, diet contributes as the risk for approximately 30% of 

all cancers, Infection such as  human papilloma virus , human cytomegalovirus (CMV) (8), 

measles virus (9) and Chlamydia pneumonia (10). Different diagnostic tests, procedures 

and techniques are available for diagnosis of lung cancer include  imaging (11) , Sputum 

Cytology (12). Tissue Sample (biopsy), Needle Biopsy or Needle Aspiration (13). 

Transthoracic tru-cut tissue biopsy (14).Mediastinoscopy (15) , Thoracoscopy (16) and 

Bronchoscopy in addition to Laboratory  Tests of Biopsy Samples like immunohistochemical 

and  Molecular Tests (17-19) . Fine-needle aspiration (FNA) and Tru-cut biopsy are parts 

from several interventional procedures that needed to reach the final diagnosis (20, 21). 

Indication of FNA and / or Tru-cut biopsy include patients need starting chemotherapy 

and/or radiotherapy or a noncancerous lesion is strongly suspected, or patients need 

confirmation of cancer before surgery or if metastasis is a high likelihood (22). The major 

limitation of these interventions is the possibility of pneumothorax especially when 

parenchyma lies in the path of the needle (10%–35% overall). In addition, bleeding (5%), 

pain and death (0.15%) are other complications (20,23). The contraindications of these 
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interventions include limited pulmonary reserve, (20). However, accuracy of a diagnostic 

test is crucial in treatment planning and outcomes. 

     2  PATIENTS AND METHODS 

This was a cross sectional prospective study of 100 patients presented with suspected LC 

lesion (discovered previously by CT-scan examination), and referred for radiology 

department to do tru-cut biopsy. This study conducted in the radiology department in Al-

Saddir medical city /Al-Najaf / Iraq during the period from January 2019 to January 2020. 

The study involved patients presented with a suspicious lung mass while exclusion criteria 

involve all patients with contraindications to biopsy (such as patients with bleeding 

tendencies, severely dyspneic patients, severely ill patients) and patients with diagnosis 

other than bronchogenic carcinoma (such as lymphoma, metastasis, etc..). 

Data were collected using statement of questioner for each patient included general 

demographic data, age, gender, history of smoking, occupation, history of TB, history of 

the present illness (cough, hemoptysis, dyspnea) supported by Ct-scan report mentioning 

suspicious lung mass to be malignant. 

Specimens were collected according to the standard methods . After localizing the exact 

position by CT-scan exam or under ultrasound exam the measurement of the site and the 

angle of the entry of the needle (coaxial tru-cut gauge 20×150 mm), path of the needle and 

the distance between the skin and the lesion on the CT-scan monitor or ultrasound screen.  

Choosing site of the shortest distance to the mass with less lung tissue in the path of the 

needle by labeling the site of entry, the patient position was supine, prone or lateral 

according to the location of the lesion, the skin surface was cleaned with povidone-iodine, 

and then true cut biopsy needle was introduced through small skin incision approach 

localizing the exact position by CT-scan or ultrasound machine. Following the placement of 

the needle, CT-scan slice was taken to ascertain whether the tip was within the mass, the 

biopsy was obtained by firing of the needle within the mass by three to four trial and the 

tissue gained will be kept in solution of formalin 10% container and sent for 

histopathological study then taking specimens for FNA is done by passing the FNA needle 

(gauge 22× 3.5 inch) through the same path and follow the same steps to make sure that 

the sample from  the mass, then performing up to 10 to-and-fro needle movements per 
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pass to obtain the mass lesion, the aspirate from the needle will be put on slides kept 

within alcohol container and sent for cytology in different lab. If the patient is not 

developed a complication immediately (hemorrhage or pneumothorax). The patient will be 

kept under observation for 2 hours to be sure of not developing this complication lately. 

The results of tru-cut histopathology considered as the final diagnosis. Reports of cytology 

with malignant cells   and Presence of highly suspicious tumor cells was used to describe 

the samples as positive findings. Smears with no malignant tumor cells or only a small 

quantity of cells with nuclear atypia were regarded as negative findings. The classification 

of positive samples was conducted according to the 2015 WHO classification criteria of 

lung cancer.  All the cases were diagnosed by two different labs and two experienced 

pathologists. 

Statistical analyses were performed using IBM SPSS software version 21.0 for windows. Inc. 

Quantitative data were expressed as number and percentage, while continuous numerical 

data were presented as Mean ± SEM. Chi-square (χ2), Sensitivity, Specificity, Positive 

Predictive Value, Negative Predictive Value and diagnostic accuracy were also applied for 

categorical data. In all tests, P≤ 0.05was considered statistically significant. 

 

3  RESULTS   
 

The present study involved 100 as total patients that are included as bronchogenic carcinoma 

cases. Their age group ranged between (40-90) years including 70 males and 30 females. Highest 

frequency of bronchogenic carcinoma reported in the age groups (61-70) and (71- 80) ,  (46%) 

and (25%) respectively, on the other hand,  Results revealed that highest frequency of lung 

cancer recorded for 31:64 (48.4%) of squamous cell carcinoma, and 15:35 (42.9%) of 

adenocarcinoma cases that were related to the patients of 61-70 years age group, followed by 

cases of the 71-80 age group that include 9:35 (25.7%) of adenocarcinoma cases, 15:64(23.4%) of 

squamous cell carcinoma and 1:1 case of small cell carcinoma, (Table 1). The majority of 

bronchogenic carcinoma cases , (70%) were males with a mean age of  67.54 female cases had a 

mean age of  63.70. The male to female ratio was 2.3:1. (Table 2). Results revealed 47 cases 

(67.14%) of squamous cell carcinoma subtype, and   adenocarcinoma subtype that comprise 23 
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cases (32.86 %) of bronchogenic carcinoma cases were from males population, while 17 cases 

(56.7%) of squamous cell carcinoma subtype, adenocarcinoma subtype that comprise 12 cases 

(40 %), and only one small cell carcinoma case (3.3%) were related to females population (Table 

3). However, the results were not significant , p >0.05. The majority of bronchogenic carcinoma 

cases (82 %) had positive history of smoking,  of them (68.3%) with squamous cell carcinoma 

subtype, and (31.7%) with adenocarcinoma subtype, (P. value < 0.05, significant) (Table 4). 

Among the studied group, 60 cases (60%) of urban and 40% of rural residence, of them 66.7%  

and 60%, respectively, had  squamous cell carcinoma followed by adenocarcinoma subtype  that 

comprise (40%) and (31.7%) from rural and urban areas respectively, while one small cell 

carcinoma case only  (1.6%) was from urban population However, the result is not significant ,  p 

> 0.05. The histopathological results of Tru-cut biopsy of study samples showed that 64 (64%) 

were squamous cell carcinoma, 35 (35%) cases were adenocarcinoma and only one case (1%) was 

small cell carcinoma. While no diagnosis was seen for large cell carcinoma in this study(Table 5). 

The FNA biopsy results were seen in 92 samples out of 100 (92%), with malignant cells, including 

35 patients (35%) were diagnosed as adenocarcinoma, 56 patients (56%) were diagnosed as 

squamous cell carcinoma, one case of small cell carcinoma that comprise 1% of the total cases, 8 

cases showed non-malignant tumor cells, (Table 6). The matching between FNA and tru-cut 

biopsy were significant at p ≤ 0.05, with a sensitivity of 96.34%, specificity of 100. %, Positive 

Predictive Value of 100%. %, Negative Predictive Value of 70.89 % and diagnostic accuracy of 

96.7%. Results were revealed that definite FNA/ Tru-cut matching (Positive matching) was seen 

among 81 cases (81%), while the negative matching (non-diagnostic) were recorded for 19 cases 

(19%) included in our study (Figure 1). Definite diagnosis was recorded for 29 cases (35.8%) 

samples of adenocarcinoma cases, 51 cases (62.96%) of squamous cell carcinoma and single case 

of small cell carcinoma (1.24%). No matching of Tru cut/ FNA were recorded for 6:19 cases 

(31.6%) of adenocarcinoma cases, 5:19 cases (26.3%) of squamous cell carcinoma and 8:19 

(42.1%) of non-malignant cases. (Table 7). This study revealed that 8:100 (8%) patients were 

developed mild pneumothorax after biopsy collection, 2 of them needed hospitalization for 24-48 

hours with chest tube insertion.  
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Table 1. Bronchogenic carcinoma subtypes according to the age groups 

 

 

Table 2. The mean ages for the gender of study samples 

Age  Mean ± SEM No. of cases Gender 

67.54 ± 1.16 70 Males 

63.70 ±  2.11 30 Females 

66.39 ± 1.04 100 Total 

 

 

 Table 3.  Distribution of bronchogenic carcinoma subtypes according to gender

Female Male No. of cases 
Bronchogenic carcinoma 

Type 

12 (40%) 23 (32.86%) 35.0 Adenocarcinoma 

17 (56.7%) 47 (67.14%) 64.0 squamous cell carcinoma 

1 (3.3%) 0.0 1.0 Small cell carcinoma 

30 70 100.0 Total 

P. value > 0.05, not significant  

 

 

 

 

Small cell carcinoma 
squamous cell 

carcinoma 
Adenocarcinoma 

No. of 

cases 
Age groups 

0 (0%) 9 (14.1%) 5 (14.3%) 14 40-50 

 

0 (0%) 
6(9.4%) 5 (14.3%) 11 51-60 

0 (0%) 31(48.4%) 15 (42.9%) 46 61-70 

1(100%) 15(23.4%) 9 (25.7%) 25 71-80 

0 (0%) 3(4.7%) 1 (2.8%) 4 18-09  

1 (1.0%) 64 35 100 Total 
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Table 4.  The correlation of bronchogenic carcinoma with smoking history 

Smoking -ve Smoking +ve No. of cases 
Bronchogenic carcinoma 

Type 

9 (50%) 26 (31.7%) 35.0 Adenocarcinoma 

8 (44.4%) 56 (68.3%) 64.0 squamous cell carcinoma 

1 (5.5%) 0 (0%) 1.0 Small cell carcinoma 

18 82 100.0 Total 

 

 

Table 5. Distribution of bronchogenic carcinoma cases according to demographic 

distribution. 

 

Table 6. Tru-cut and FNA diagnostic positivity of bronchogenic carcinoma subtypes 

presented by number and percentage. 

FNA Tru-cut 
Bronchogenic carcinoma 

Subtypes 
No. of cases (%) No. of cases (%) 

35 (35%) 35 (35%) Adenocarcinoma 

56 (56%) 64 (64%) squamous cell carcinoma 

1 (1%) 1 (1%) Small cell carcinoma 

8 (8%) 0 (0%) Non malignant 

100 100 Total 

 

 

Urban Rural No. of cases 
Bronchogenic carcinoma 

Subtypes 

19 (31.7%) 16 (40%) 35.0 Adenocarcinoma 

40 (66.7%) 24 (60%) 64.0 Squamous cell carcinoma 

1 (1.6%) 0 (0%) 1.0 Small cell carcinoma 

60 40 100.0 Total 
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Figure 1.  Total FNA/ Tru-cut positivity matching of bronchogenic carcinoma cases 

 

Table 7. Frequency of FNA /Tru-cut diagnostic positivity matching according to 

bronchogenic carcinoma subtypes  

FNA/Tru-cut Matching % 
No. of 

cases 

Bronchogenic carcinoma 

subtypes 
Negative matching Positive matching 

6 (31.6%) 29 (35.8%) 35 Adenocarcinoma 

5 (26.3%) 51 (62.96%) 56 squamous cell carcinoma 

0 (0%) 1 (1.24%) 1 Small cell carcinoma 

8 (42.1%) 0 (0%) 8 Non malignant 

19 81 100 Total 

 

 

 

 

81 

19 

Matching 
Positive

Negative
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4 DISCUSSION 
 

Bronchogenic carcinoma is one of the most frequently diagnosed cancers and is the most 

common cause of cancer-related death worldwide (1,2). Treatment options have expanded 

considerably in recent years, and now include surgery, radiation therapy, chemotherapy, 

targeted therapy, and immunotherapy (24). Fine-needle aspiration (FNA) and Tru-cut biopsy 

are parts of several diagnostic procedures that needed to reach the final diagnosis. Our study 

was planned to evaluate the results of FNA (ultrasound guided and CT guided) in diagnosis of 

bronchogenic carcinoma in comparison to Tru-cut biopsy and to assess the accuracy, 

sensitivity, specificity, PPV and NPV of FNA in the diagnosis of bronchogenic carcinoma lesions.  

Results of this study showed that the highest frequency of bronchogenic carcinoma cases 

within age group (61-70) and (71- 80) than other groups, with a percentage of (46%) and (25%) 

respectively. 

According to the distribution of bronchogenic carcinoma subtypes in patients related to the 

same age group. Iraqi cancer registry 2018 also mentioned that the highest incidence was 

among the age group ≥ 70 years, and the incidence increased with the age (7). According to 

data published by the National Cancer Institute, the median age of diagnosis of bronchogenic 

carcinoma in the United States is 70 years, and the median age of death is 72 years (25-27). 

Our results came in agreement with other reports; Alberg et al., were mentioned that the most 

common age at diagnosis is 70 years (28) (116). Sidoun et al. from Libya, were also mentioned 

that the peak age of incidence was 65–67 years (29). Highest age incidence is seen in the 7th 

decade of life which came in agreement with the findings Provencio et al., 2019, who 

mentioned that the mean age of bronchogenic carcinoma patients was 64.0 years (30). In this 

study, the incidence of bronchogenic carcinoma is more common in males compared to 

females (ratio= 2.3:1), with ages mean ± SEM of 66.39 ± 1.04. This result was may be partly 

attributed to the low incidence of smoking in women in this study. The result of this study 

according to the subtypes of bronchogenic carcinoma showed higher incidence of squamous 

cell carcinoma in both female and male population. Our results in agreement with the findings 

of annual report of Iraqi cancer registry that squamous cell carcinoma is the top pattern in 
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males (7,31). However, the result differences were not significant at p <0.05 . There is disparity 

in the incidence of lung cancer between both genders (32). In Iraq, also bronchogenic 

carcinoma represented the 2nd order in top ten neoplastic diseases after breast cancer 

comprising 2579 with a percentage of 8.19% from the total neoplastic cases (31.502), with 

gender distribution as 1830 patients (13.44%) from male population (total 13612), and 749 

patients (4.19%) from female population (total 17.890). Bronchogenic carcinoma was also the 

second in top ten cancers after breast cancer, and 3rd  according to the distribution of 

incidence rate (7.81%:100,000), after breast and prostate cancers (17.6% and 8.27% 

respectively) in the population of Al-Najaf province, Iraq, in the year 2018 only (7,31). The 

majority of study patients (82:100) were smokers, and results revealed 56:82 (68.3%) of 

patients with squamous cell carcinoma subtype, and 26:82 (31.7%) of cases with 

adenocarcinoma subtype were from smokers. Cigarette smoking is strongly associated with 

bronchogenic carcinoma (p < 0.05). This indicates a statistically significant correlation between 

smoking as a risk factor with all types of bronchogenic carcinoma. This came in agreement with 

global concept of all published reports about relation of smoking with bronchogenic 

carcinoma. One of the most important causes of bronchogenic carcinoma, accounting for 

about 85% of cases, is cigarette smoking, the risk of bronchogenic carcinoma increases with 

exposure to cigarette smoking. Other well-known risk factors include air pollution, different 

types of smoking (marijuana smoking, exposure to cigar smoke and second-hand cigarette 

smoke). The bronchogenic carcinoma risk also associated with electronic nicotine delivery 

pipes (e.g., e-cigarettes) remains to be mentioned. The risk of cancer decreases after stopping 

smoking, but it will not returns to baseline. About 15 - 20% of people who develop 

bronchogenic carcinoma have no smoking history or have smoked minimally (33). These cases 

are usually caused by either a combination of genetic factors and exposure to carcinogens 

(radon gas, asbestos, second-hand smoke), or other forms of air pollutions (34-36). 

Demographic distribution revealed that bronchogenic carcinoma was recorded in 60 cases 

(60%) of urban resident patients, while 40 cases (40%) were from rural areas (most of them 

from Al-Najaf.province, and nearby governorates). Results revealed that (66.7%), and (60%) of 

Squamous cell carcinoma cases were related to urban and rural areas respectively, followed by 
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bronchogenic cancer of adenocarcinoma subtype that comprise 16:40 (40%) and 19:60 (31.7%) 

from rural and urban areas respectively, while one small cell carcinoma case only (1.6%) was 

from urban demographic population. The result is not significant at p < .05 according to the 

distribution of different bronchogenic carcinoma between urban and rural areas of the Al-

Najaf province. However, there is no accurate statistics data about the exact number of the 

demographic distribution of population in the province, so no way to find any statistic 

differences of this parameter. Globally, outdoor air pollutants, more precisely chemical 

substances released from the burning of fossil fuels, increase the risk of bronchogenic 

carcinoma (116). Tiny particles (PM2.5) and sulfate gas aerosols, which may be released in 

traffic exhaust fumes, are associated with a slightly-increased risk of developing lung cancer 

(28,37). Outdoor air pollution has been estimated to be a cause of 1–2% of bronchogenic 

carcinoma (28). Established evidence supports an increased risk of lung CA from indoor air 

pollution in relation to the burning of wood, charcoal, dung for cooking and/or heating (38). 

Women who are exposed to indoor coal smoke have roughly double the risk, and many of the 

by-products of burning biomass are known or suspected carcinogens (39). This risk affects 

about 2.4 billion people worldwide  (38) , and it is believed to result in 1.5% of bronchogenic 

carcinoma deaths (39). 

In this study, tru-cut histopathological results of bronchogenic carcinoma patients showed that 

the most common subtype was  squamous cell carcinoma that comprise 64 patients (64%), 

followed by adenocarcinoma including 35 patients (35%), Our results were came in agreement 

with the study done in our same center (radiological department in Al Sadder teaching 

hospital), in 2016 by Shaimaa A. Kadhum , who mentioned that the squamous cell carcinoma 

was the commonest bronchogenic carcinoma subtype (74%), followed by adenocarcinoma that 

comprised 18.5% (40) . In this study Squamous cell carcinoma is the most frequent histological 

type (56%) followed by adenocarcinoma (35%). These results were came in agreement with 

that mentioned by Alamoudi et al, 2010 that Squamous cell carcinoma was the most common 

cell type (51.8%) (41). While Zhu et al., 2018 in other study included 150 cases, mentioned that 

out of 96 malignant cases, Adenocarcinoma comprise the majority of bronchogenic carcinoma 

subtypes 64 (66.7%) followed by Squamous cell carcinoma 10 (10.4%) and Small cell carcinoma 
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that comprise 3 (3.1%) (42). In this study, FNA positive cytological results of bronchogenic 

carcinoma patients were seen in 92 samples out of 100 (92%), with malignant cells, including 

35 patients (35%) diagnosed as adenocarcinoma, 56 patients (56%) were diagnosed as 

squamous cell carcinoma, one case of small cell carcinoma that comprise 1% of the total cases, 

and 8 cases showed non-malignant tumor cells. Furthermore, FNA was confidently diagnosed 

in 81 cases (81%), while the non-diagnostic cases were recorded for 19 cases (19%) included in 

our study. Confidently diagnosis was recorded for 29:35 were adenocarcinoma cases, 51:56 of 

squamous cell carcinoma and single case only of small cell carcinoma. Non diagnostic cases (no 

matching of Tru cut/ FNA) was recorded for 6:35 cases of adenocarcinoma, 5:56 cases of 

squamous cell carcinoma and 8 patients of non-malignant cases. These results were significant 

at p ≤ 0.05, with a sensitivity of 96.34%, specificity of 100. %, Positive Predictive Value of 100%. 

%, Negative Predictive Value of 70.89 % and diagnostic accuracy of 96.7%. These results came 

in agreement with the findings of Sidoun et al., who mentioned that diagnostic accuracy was 

96.96% (43). Other reports were mentioned that the diagnostic accuracy of CT-guided FNA for 

malignant lung tumors up to 97%, depending on factors such as the size and depth of the 

lesion as well as the number of needle paths (44,45). Several factors can influence the 

diagnostic yield of FNA biopsy, such as needle size (46), length of the needle path, and lesion 

size (47-49). Imaging-guided tissue sampling is relatively safe and accurate  (50). The main end 

results of imaging-guided fine needle samplings may be governed by adverse events, accuracy, 

histology, and diagnostic yield (51). There are several factors that affect the outcome of this 

technique such as lesion location and pathological characteristics (52,53).  FNA is less invasive 

than an open biopsy of the lung, one through an incision into the chest. In a study done by 

Sangha et. al., 2016, they were found that FNA was successful in retrieving a sample sufficient 

to adequately diagnosis bronchogenic carcinoma in 91 percent of people on which the 

procedure was performed (54). In other study done by Chen et al., 2020, FNA also contributed 

to 10.3% of molecular analyses as a complementary tissue source, potentially reducing patient 

inconvenience and morbidity associated with repeated lung needle biopsy (55). It's important 

to note, however, that this procedure may be not possible for all tumors, and may not be an 

option for tumors at some locations in the lungs  (54,55). 
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In this study, 8/100 patients were developed mild pneumothorax after tru-cut biopsy 

collection, 2 of them needed hospitalization for 24 hours with chest tube insertion. This is one 

of the complications that necessities using FNA instead of Tru-cut due to its low risk of 

pneumothorax. No cases of hemorrhage and no air embolism cases were seen in this study. 

Beşir et al. also mentioned that out of 102 cases using CT-guided Tru-Cut biopsy, a 

pneumothorax rate was 15.7% and a chest tube placement rate of 8.8% (56). However, the 

reported incidence of pneumothorax is highly variable, most likely the result of multiple factors 

such as differences in patient population, procedural technique, operator experience, and 

methods of detection (chest radiograph or CT) (57).  Emphysema, older age, smoking, 

intrapulmonary location, deeper location, presence of cavitary and irregular contour lesions, 

and smaller needle-pleural angles were the most important factors related to the occurrence 

of complications (58-60). With coaxial biopsy systems, multiple fine-needle aspirates and core 

biopsy specimens can be obtained through an introducer needle, which remains within the 

lung parenchyma for a variable time. This time between pleural puncture and needle removal 

has been called as “dwell time”. Investigators have shown that the incidence of pneumothorax 

is higher when performed with CT rather than fluoroscopic guidance because of the longer 

procedure duration and the fact that biopsy of smaller lesions is often performed under CT 

guidance. Smaller size and greater depth of lesions have been shown to correlate with an 

increase in pneumothorax frequency due to longer “dwell time” (57).  

5 CONCLUSIONS  
 

Fine-needle aspiration biopsy is a reliable diagnostic tool for bronchogenic carcinoma cases 

with matching sensitivity of 96.34%, specificity of 100. %, Positive Predictive Value of 100. %, 

Negative Predictive Value of 70.89% and diagnostic accuracy of 96.71%, and can be trust 

especially in critical cases in whom tru-cut biopsy carry high risk of complications. However, 

further studies are suggested for better evaluation 

Ethical Issue:  

All ethical issues were approved by the author, in accordance with Ethical Principles of 

Declaration of Helsinki of the world Medical Association, 2013, for research involving human 

subjects 
 



Al-Kelabi AK, AJMS  2021 
 

AJM S | 153  
 

6 BIBLIOGRAPHY  

1. Horn L, Lovly CM, Johnson DH. "Chapter 107: Neoplasms of the lung". In Kasper DL, Hauser SL, Jameson JL, 

Fauci AS, Longo DL, Loscalzo J. Harrison's Principles of Internal Medicine (19th ed.). McGraw-Hill (2015). 

ISBN 978-0-07-180216-1. 

2. Surveillance, Epidemiology and End Results Program. National Cancer Institute. Archived from the original 

on 4 March 2016. Retrieved 5 March 2016. 

3. Singh N, Behera D. Lung cancer epidemiology and clinical profile in North India: Similarities and differences 

with other geographical regions of India. Indian journal of cancer. 2013. Oct 1;50(4):291. 

4. Eldridge L. The Symptoms, Treatments, and Prognosis of Bronchogenic Carcinoma Symptoms, Causes, 

Diagnosis, and Treatments. Review published in Very well health site. Medically reviewed by Doru Paul, 

MD on November 01, 2019. Updated November 19, 2019. 

5. Bade BC, Cruz CS. Lung cancer 2020: epidemiology, etiology, and prevention. Clinics in chest medicine. 

2020 Mar 1;41(1):1-24.  

6. Soares M, Darmon M, Salluh JI, Ferreira CG, Thiéry G, Schlemmer B, Spector N. Prognosis of lung cancer 

patients with life-threatening complications. Chest. 2007 Mar 1;131(3):840-6.  

7. Obeyed H H.; Ahmed Al Ibraheemi; Khitam M. Ali; et al. Annual Report of Iraqi Cancer Registry (ICR). 2018. 

Ministry of Health and Environment, Iraqi Cancer Board. 

8. Jemal A, Ward E, Hao Y, et al. Trends in the leading causes of death in the United States, 1970–2002. JAMA. 

2005;294(10):1255–1259.  

9. Giuliani L, Jaxmar T, Casadio C, et. al. Detection of oncogenic viruses SV40, BKV, JCV, HCMV, HPV and p53 

codon 72 polymorphism in lung carcinoma. Lung Cancer. 2007;57(3):273–281. 

10. Littman AJ, Jackson LA and Vaughan TL. Chlamydia pneumoniae and lung cancer: epidemiologic evidence. 

Cancer Epidemiol Biomarkers Prev. 2015;14(4):773–778. 

11. Collins LG,Haines C, Perkel R. et.al. "Lung cancer: diagnosis and management".  American Academy of 

Family Physicians.2007; 75(1): 56–63. 

12. Bach PB, Mirkin JN, Oliver TK, et al. Benefits and harms of CT screening for lung cancer: A systematic 

review. JAMA 2012; 307(22): 2418–2429. 

13. Travis WD, Brambilla E, Noguchi M, et al. International Association for the Study of Lung Cancer/American 

Thoracic Society/European Respiratory Society international multidisciplinary classification of lung 

adenocarcinoma.J Thorac Oncol.2011; 6(2): 244–285.  

14. Kaiser LR . Fishman's Pulmonary Diseases and Disorders (4th ed.). McGraw-Hill.2008; pp. 1853–1854. 

15. Peter Goldstraw, Kari Chansky, John Crowley.et.al. The IASLC Lung Cancer Staging Project: Proposals for 

Revision of the TNM Stage Groupings in the Forthcoming (Eighth) Edition of the TNM Classification for 

Lung Cancer.Journal of Thoracic Oncology 2015; 11 (1):39-51.   



Al-Kelabi AK, AJMS  2021 
 

AJM S | 154  
 

16. Travis WD, Brambilla E, Noguchi M, Nicholson AG, Geisinger K, Yatabe Y, et al. Diagnosis of lung 

adenocarcinoma in resected specimens: implications of the 2011 International Association for the Study 

of Lung Cancer/American Thoracic Society/European Respiratory Society classification. Archives of 

Pathology and Laboratory Medicine. 2013 May;137(5):685-705. 

17. Capelozzi VL. Role of immunohistochemistry in the diagnosis of lung cancer. Jornal Brasileiro de 

Pneumologia. 2009;35:375-82. 

18. Narrandes S, Xu W. Gene Expression Detection Assay for Cancer Clinical Use. J Cancer. 2018;9(13):2249–

2265 

19. Dey A, Biswas D, Saha S, Kundu S, Sengupta A. Comparison study of clinicoradiological profile of primary 

lung cancer cases: An Eastern India experience.Indian journal of cancer. 2012 ;49(1):89-96. 

20. David O, Alan MF. The solitary pulmonary nodule a systematic approach. In: Fishman AP, Elias JA, Fishman 

JA, Grippl MA, Senior RM, Pack AL, editors. Fishman Pulmonary Diseases and Disorders. 4th ed. United 

States of America: McGraw-Hill Companies; 2008. p. 1815-28.   

21. Abdal-Hussain MF. Transthoracic fine-needle aspiration versus tru-cut biopsy under computed 

tomography-scan guide in diagnosis of peripheral lung lesions. Medical Journal of Babylon. 2018 Jul 

1;15(3):205.  

22. Gerard AS, Nicholas JP, Nichole TT, James RJ. Clinical aspects of lung cancer. In: Broaddus VC, Mason RJ, 

Ernst JD, King TE, Lazarus SC, Murray JF, et al., editors. Murray & Nadel's Textbook of Respiratory 

Medicine. 6th ed. Philadelphia: Elsevier Saunders; 2016. p. 940-64.   

23. Chapman S, Robinson G, Stradling J, West S, Wrightson J. Oxford Handbook of Respiratory Medicine. 3rd 

ed. United Kingdom: Oxford University Press; 2014. p. 284-316.   

24. Horn L, Lovly CM. "Chapter 74: Neoplasms of the lung". In Jameson JL, Fauci AS, Kasper DL, Hauser SL, 

Longo DL, Loscalzo J (eds.). Harrison's Principles of Internal Medicine (20th ed.). McGraw-Hill. 2018 ISBN 

978-1259644030.  

25. SEER data (SEER.cancer.gov) Median Age of Cancer Patients at Diagnosis 2002–2003 Archived 16 May 

2011 at the Wayback Machine  

26. SEER data (SEER.cancer.gov) Median Age of Cancer Patients at Death 2002–2006 Archived 22 July 2011 at 

the Wayback Machine  

27. Slatore CG, Au DH, Gould MK. An official American Thoracic Society systematic review: insurance status 

and disparities in lung cancer practices and outcomes. American journal of respiratory and critical care 

medicine. 2010;182(9):1195-205.  

28. Barta JA, Powell CA, Wisnivesky JP. Global Epidemiology of Lung Cancer. Ann Glob Health. 2019 Jan 22; 85 

(1):1-16  

29. Sidoun MA, Topov Y, Elfageh MA, Mansour NA, Jwaid AA, Jahan AM, Alragig MA. Computed tomography-

guided Tru-cut biopsy of lung mass, as an important diagnostic tool: Histopathological characteristics, 



Al-Kelabi AK, AJMS  2021 
 

AJM S | 155  
 

age, sex distribution, and risk factors in Misurata Cancer Center, Libya. Asian Journal of Oncology. 2017 

Jul;3(02):111-5. 

30. Provencio M, Carcereny E, Rodríguez-Abreu D, et al. Lung cancer in Spain: information from the Thoracic 

Tumors Registry (TTR study). Transl Lung Cancer Res. 2019;8(4):461–475.  

31. Abood RA, Abdahmed KA, Mazyed SS. Epidemiology of Different Types of Cancers Reported in Basra, Iraq. 

Sultan Qaboos University Medical Journal. 2020 Aug;20(3):e295.. 

32. Samet JM, Avila-Tang E, Boffetta P, Hannan LM, Olivo-Marston S, Thun MJ, Rudin CM. Lung cancer in 

never smokers: clinical epidemiology and environmental risk factors. Clinical Cancer Research. 2009 Sep 

15;15(18):5626-45.  

33. Harris EJ, Musk A, de Klerk N, Reid A, Franklin P, Brims FJ. Diagnosis of asbestos-related lung diseases. 

Expert review of respiratory medicine. 2019 Mar 4;13(3):241-9. 

34.  Kim A, Ko HJ, Kwon JH, Lee JM. Exposure to secondhand smoke and risk of cancer in never smokers: a 

meta-analysis of epidemiologic studies. International journal of environmental research and public 

health. 2018 Sep;15(9):1981-96. 

35.  Hansen MS, Licaj I, Braaten T, Lund E, Gram IT. The fraction of lung cancer attributable to smoking in the 

Norwegian Women and Cancer (NOWAC) Study. British Journal of Cancer. 2021 Feb;124(3):658-62. 

36. Corrales L, Rosell R, Cardona AF, Martin C, Zatarain-Barrón ZL, Arrieta O. Lung cancer in never smokers: 

The role of different risk factors other than tobacco smoking. Critical reviews in oncology/hematology. 

2020 Apr 1;148:102895. 

37. Chen CH, Cheng WC, Wu BR, Chen CY, Chen WC, Hsia TC, Liao WC, Tu CY, Shih CM, Hsu WH, Wang KP. 

Improved diagnostic yield of bronchoscopy in peripheral pulmonary lesions: combination of radial probe 

endobronchial ultrasound and rapid on-site evaluation. Journal of thoracic disease. 2015;7(Suppl 

4):S418. 

38.  LIM WY, Seow A. Biomass fuels and lung cancer. Respirology. 2012;17(1):20-31. 

39. Sood A. Indoor fuel exposure and the lung in both developing and developed countries: an update. Clinics 

in chest medicine. 2012 Dec 1;33(4):649-65.  

40. Kadhum S. A. Correlation between multidetector computed tomography findings& tissue type in patients 

with bronchogenic carcinoma. An MSc thesis submitted to the medical college, 2016. 

41. Alamoudi OS. Lung cancer at a University Hospital in Saudi Arabia: A four-year prospective study of 

clinical, pathological, radiological, bronchoscopic, and biochemical parameters. Ann Thorac Med. 

2010;5(1):30–36.  

42. Zhu J, Tang F, Gu Y. A prospective study on the diagnosis of peripheral lung cancer using endobronchial 

ultrasonography with a guide sheath and computed tomography-guided transthoracic needle aspiration. 

Therapeutic advances in medical oncology. 2018 ;10: 1-10. 

43. International Agency for Research on Cancer. Latest global cancer data: Cancer burden rises to 18.1 

million new cases and 9.6 million cancer deaths in 2018. Press release. 2018 Dec 9(263). 



Al-Kelabi AK, AJMS  2021 
 

AJM S | 156  
 

44. Guralnik L, Rozenberg R, Frenkel A, Israel O, Keidar Z. Metabolic PET/CT-guided lung lesion biopsies: 

impact on diagnostic accuracy and rate of sampling error. Journal of Nuclear Medicine. 2015 Apr 

1;56(4):518-22.  

45. Zhuang YP, Wang HY, Zhang J, et al. Diagnostic accuracy and safety of CT-guided fine needle aspiration 

biopsy in cavitary pulmonary lesions. Eur J Radiol. 2013;82:182-186. 

46. Subramanian J and Govindan R. Lung cancer in never smokers: a review. Journal of Clinical Oncology.J clin 

Oncol. 2007;25 (5): 561–570.  

47.  Ohno Y, Hatabu H, Takenaka D. et al . CT-guided transthoracic needle aspiration biopsy of small (= 20 

MM) SOLITARY PULMONARY NODULES.  AJR. 2003;  180 1665-1669.  

48. Laurent F, Latrabe V, Vergier B, Montaudon M, Vernejoux JM, Dubrez J. CT-guided transthoracic needle 

biopsy of pulmonary nodules smaller than 20 mm: results with an automated 20-gauge coaxial cutting 

needle. Clinical radiology. 2000 Apr 1;55(4):281-7.  

49. Yeow KM, Tsay PK, Cheung YC, Lui KW, Pan KT, Chou AS. Factors Affecting Diagnostic Accuracy of 

CTguided Coaxial Cutting Needle Lung Biopsy: Retrospective Analysis of 631 Procedures. Journal of 

Vascular and Interventional Radiology. 2003 1;14(5):581-8.  

50. Keswani RN, Krishnan K, Wani S, et al. Addition of endoscopic ultrasound (EUS)-guided fine needle 

aspiration and on-site cytology to EUS-guided fine needle biopsy increases procedure time but not 

diagnostic accuracy. Clin Endosc. 2014;47:242–7. 

51.  Early DS, Ben-Menachem T, Decker GA, et al. Aproppiate use of gastrointestinal endoscopy. Gastrointest 

Endosc. 2012;75:1127–31. 

52. Wani S, Muthusamy VR, Komanduri S. EUS-guided tissue acquisition: an evidence-based approach (with 

videos). Gastrointest Endosc. 2014;80(939–959):e937. 

53.  Fujii LL, Levy MJ. Pitfalls in EUS FNA. Gastrointest Endosc Clin N Am. 2014;24:125–42. 

54.   Sangha, B., Hague, C., Jessup, J., O’Connor, R., and J. Mayo. Transthoracic Computed Tomography-

Guided Lung Needle Biopsy: Comparison of Core Needle and Fine Needle Aspiration Techniques. 

Canadian Association of Radiologists Journal. 2016; 67(3):284-9. 

55. Chen L, Jing H, Gong Y, Tam AL, Stewart J, Staerkel G, Guo M. Diagnostic efficacy and molecular testing by 

combined fine‐needle aspiration and core needle biopsy in patients with a lung nodule. Cancer 

cytopathology. 2020;128(3):201-6.  

56. Beşir FH, Altın R, Kart L, et al. The results of computed tomography guided tru-cut transthoracic biopsy: 

complications and related risk factors. Wien Klin Wochenschr. 2011; 123:79–82.  

57. Parra-Fariñas C, Morenza OP, Porres DV, Pallisa E, Almazán E, Andrade CO, Prat-Matifoll JA, Hartnett SD, 

Andreu J. Extremely rare but potentially catastrophic complications of CT-guided percutaneous chest 

biopsy: review of risk factors, prevention, and management. European Congress of Radiology-ECR 2017.  

58. Meysman M, Noppen M, Mey de J. et al. Percutaneous needle biopsy of intrapulmonary lesions with real-

time computed tomography fluoroscopy.  J Bronchol. 2004;  11 246-249  



Al-Kelabi AK, AJMS  2021 
 

  
 

59.   Sartori S, Tombesi P, Trevisani L. et al . Accuracy of transthoracic sonography in detection of 

pneumothorax after sonographically guided lung biopsy: prospective comparison with chest radiography.  

AJR. 2007;  188 37-41.  

60. César DN; Ulysses S. Torres; Giuseppe D’Ippolito and Arthur Soares Souza. CT-guided Transthoracic Core-

Needle Biopsies of Mediastinal and Lung Lesions in 235 Consecutive Patients: Factors Affecting the Risks 

of Complications and Occurrence of a Final Diagnosis of Malignancy. Arch Bronconeumol. 2019. 55(6): 

297-305.  

 

 

 

 

  

 

AJM S | 157

Citation of Article:

Al-Kelabi AK, Mahdi MA, Al-Kufaishi HIS . Accuracy of Fine Needle Aspiration (FNA) in Comparison to 

Tru-Cut   Biopsy in Diagnosis of Bronchogenic Carcinoma. Academic Journal of Medical Sciences,

2021, 7 (3): 140-157


