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Abstract: Background: Lung cancer represents the leading cause of cancer incidence and 

mortality among men globally, while for women, it ranks as the third most prevalent 

cause of cancer incidence and the second leading cause of cancer-related deaths. This 

study aimed to assess the performance of CT-guided fine needle aspiration cytology 

(FNAC) and radiology and their correlation in diagnosing lung carcinoma. CT guided 

biopsy was considered as gold standard. Methods: This cross-sectional observational 

study was conducted at the Department of Pathology in Jalalabad Ragib-Rabeya Medical 

College and Hospital, from January 2023 to December 2023 on 60 patients having 

suspected lung mass were purposively selected as study subjects.  Result: Cytology has 

a sensitivity of 93.48% and a specificity of 50.00%, with a positive predictive value (PPV) 

of 86.00% and a negative predictive value (NPV) of 70.00%. Radiology shows a sensitivity 

of 89.13% and a specificity of 50.00%, with a PPV of 85.42% and an NPV of 58.33%. 

Conclusion: This study concludes that, while both cytology and radiology contribute 

valuable information in diagnosing cancerous lesions, their combined use may enhance 

diagnostic accuracy, with each test offering unique strengths. This underscores the 

importance of integrating multiple diagnostic modalities to optimize patient care and 

management. 
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Article at a glance: 
Study Purpose: The purpose of this study is to evaluate the diagnostic accuracy and effectiveness of CT-guided fine needle aspiration cytology 

(FNAC) in identifying lung neoplasms, and to assess its correlation with radiologic imaging findings for improved diagnosis and clinical decision-

making. 

Key findings: CT-guided fine needle aspiration cytology (FNAC) demonstrates high diagnostic accuracy in identifying lung neoplasms, with 

strong correlation to radiologic findings, supporting its role as a reliable, minimally invasive diagnostic tool. 

Newer findings: Recent data from the study suggest that integrating radiologic characteristics—such as lesion size, location, and density—with 

cytological analysis improves early detection rates and helps in differentiating between benign and malignant lesions more effectively than cytology 

alone. 

Abbreviations: FNAC: Fine Needle Aspiration Cytology, PPV: Positive Predictive Value. 
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INTRODUCTION 
Lung cancer ranks as the second most 

common cancer among both men and women. The 

primary risk factor associated with lung cancer is 

smoking, which contributes to approximately 75-

80% of lung cancer-related fatalities. There are two 

main types of lung cancer: small-cell carcinomas 

and non-small-cell carcinomas, with the latter being 

more prevalent, accounting for up to 75% of cases. 

Diagnosis of lung cancer typically involves various 

methods such as chest radiography, sputum 

cytology, bronchoscopy, and needle biopsy, among 

others.1 Since 1985, lung cancer has consistently 

held the title of the most prevalent cancer 

worldwide, both in terms of new cases and 

fatalities. It stands as the leading cause of new 
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cancer diagnoses globally, with approximately 

1,350,000 new cases annually, constituting 12.4% of 

all new cancer cases. Additionally, it remains the 

primary contributor to cancer-related mortality, 

claiming approximately 1,180,000 lives each year, 

which represents 17.6% of total cancer deaths.2 

Understanding its detailed pathogenesis, 

implementing effective early detection methods, 

and utilizing appropriate medication are essential 

for successful lung cancer treatment. Early 

diagnosis plays a critical role, particularly in 

screening high-risk populations such as smokers 

and individuals exposed to hazardous 

environments like fumes, oil fields, or toxic 

workplaces.  

 

The creation of accurate diagnostic tests is 

crucial in the successful treatment of lung cancer. 

CT scans surpass plain radiography and 

tomography in peripheral lung lesion detection.3, 4 

With the advancement in CT technology, detection 

of small pulmonary nodules has become better, but 

it remains challenging to distinguish between 

malignancy and benign lesions.5 CT-guided fine-

needle aspiration biopsy (FNAB) is an accurate and 

safe method to evaluate pulmonary nodules.5 CT-

guided fine needle aspiration cytology (FNAC) of 

lung lesions has quickly gained prominence as a 

minimally invasive, cost-effective, rapid, and 

reasonably accurate diagnostic tool for lung 

lesions.6 Routine noninvasive radiographic 

imaging, including chest CT and positron emission 

tomography (PET) scans, is commonly conducted 

in patients suspected of having metastatic lung 

cancer. CT scans of the chest can detect hilar and 

mediastinal adenopathy, as well as liver or adrenal 

involvement. While the accuracy of CT in the 

mediastinum is reported to be 88% (with 80% 

sensitivity and 100% specificity), PET enhances 

staging. Integrated CT/PET scanners demonstrate 

improved test characteristics compared to CT or 

PET alone.7,8 CT-guided fine-needle aspiration 

cytology (FNAC) is regarded as a straightforward, 

safe, and reliable procedure, demonstrating high 

diagnostic efficacy.9 The aim of the study is to 

assess the performance of CT-guided fine needle 

aspiration cytology (FNAC) and radiology and 

their correlation in diagnosing lung carcinoma 

where CT-guided biopsy was considered as gold 

standard. 

 

METHODS 
 A cross-sectional study was conducted 

from January to December 2023 at JRRMCH, Sylhet, 

Bangladesh, among 60 suspected neoplastic 

pulmonary mass lesion patients, referred from 

Medicine, Oncology, and OPD. CT-guided FNAC 

and core biopsy were done by a pathologist under 

the supervision of an experienced radiologist. Core 

biopsy provided larger tissue samples for 

histopathological study, in addition to FNAC. 

FNAC was performed with a 22G spinal needle and 

core biopsy with an 18-gauge coaxial needle, both 

under CT guidance. Post-procedure, patients were 

observed for 2 hours, and minor hemorrhage and 

chest pain were managed conservatively. The 

clinical presentation of benign and malignant 

pulmonary lesions depends on the patient's history, 

symptoms, and laboratory findings. Benign lesions 

are typically described by indolent, non-

progressive symptoms, lack of or minimal systemic 

signs, and absence of constitutional symptoms such 

as weight loss or night sweats.10  

 

The malignant lesions also reveal in 

patients as hemoptysis, weight loss, chest pain, and 

respiratory distress.11 Malignant cases are often 

seen with systemic symptoms of fatigue and 

anorexia.12 The radiological diagnosis of benign and 

malignant lesions was based on characteristic 

imaging findings. Benign lesions generally 

appeared as well-defined, round, or oval masses 

with smooth margins and a lack of invasion into 

adjacent structures. They often exhibited features 

such as calcification, cavitation with thin walls, and 

homogeneous density. In contrast, malignant 

lesions displayed irregular or spiculated margins, 

rapid growth, invasion into surrounding tissues, 

and associated findings like mediastinal 

lymphadenopathy or pleural effusion.10 CT scans 

were used to assess these features, aiding in 

differentiation between benign and malignant 

lesions before histopathological confirmation. All 

patients in this study underwent both CT-guided 

FNAC and core biopsy for the evaluation of 

pulmonary mass lesions. FNAC was used for 

cytological diagnosis, while biopsy provided 

histopathological diagnosis and lesion 

classification to enhance diagnostic accuracy. 

Inclusion criteria were suspected neoplastic lesions 

patients, any age, and consent, while exclusion 

criteria were chronic diseases or absence of consent. 
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Data were collected by interview and report using 

a pre-formatted questionnaire, and then analyzed 

using SPSS 26.0. Ethical clearance and informed 

consent were obtained from the participants.11  

 

RESULTS 
Table 1: Age and sex distribution of the respondents (N=60) 

Characteristics  Number (%) 

Age (Years)  

20-30 1(1.67) 

30-39 2(3.33) 

40-49 5(8.33) 

50-59 16(26.67) 

60-69 14(23.33) 

70-79 10(16.67) 

80-89 7(11.67) 

90-100 5(8.33) 

Sex  

Male 46(76.67) 

Female 14(23.33) 

 

In this series, most of the patients belonged 

to the 50-59 years of age group (16,26.67%), 

followed by 60-69 years age group (14,23.33%) and 

male was predominant (46,76.67%) (Table-1) 

 

Table 2: Patients according to cytological findings (N=60) 

Cytological finding Number (%) 

Squamous cell carcinoma 27(45.00) 

Adenocarcinoma 5(8.33) 

Small cell carcinoma 8(13.33) 

Tuberculosis 2(3.33) 

Inflammatory lesion 11(18.33) 

Suspicious for malignancy 3(5.00) 

Abscess 2(3.33) 

Large cell carcinoma 1(1.67) 

Metastatic squamous cell carcinoma 1(1.67) 

 

It was observed that squamous cell 

carcinoma was the most predominant finding 

(27,45.00%), followed by the inflammatory lesion 

(11,18.33%), small cell carcinoma (8,13.33%), and 

adenocarcinoma (5,8.33%) (Table-2). 

 

 
Figure 1: Types of lesions in Cytology, Radiology and Histopathological (n=60) 
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In this series, on cytology, benign lesion 

was found in 15 (25.00%) cases and malignant in 42 

(70.00%) cases. Moreover, 3 (5.00%) cases were 

suspicious of having malignancy. On the other 

hand, benign lesion was found in 14 (23.33%) cases 

and malignant in 46 (76.67%) cases in radiology. 

Among the lesions, 76.7% were malignant and 

23.3% were benign following the histopathological 

diagnosis. (Figure-1). 

 

Table 3: Correlation of Radiological diagnosis with histopathology as the gold standard (N=60) 

 

   

 

 

Out of 60 cases, radiology correctly 

identified 41 malignant cases (true positives) and 7 

benign cases (true negatives). However, 7 benign 

cases were incorrectly classified as malignant (false 

positives), and 5 malignant cases were missed (false 

negatives). These results reflect the diagnostic 

accuracy of radiology in detecting lung neoplasms 

(Table 3). 

 

Table 4: Correlation of Cytological diagnosis with histopathology as the gold standard (N=60) 

Variables 
Histopathologically 

Malignant 

Histopathological 

Benign 

Cytologically 

Malignant 
43 (TP) 7 (FP) 

Cytologically 

Benign 
3 (FN) 7 (TN) 

 

Among 60 cases, cytology correctly 

identified 43 malignant cases (true positives) and 7 

benign cases (true negatives). However, 7 benign 

cases were incorrectly labelled as malignant (false 

positives), and 3 malignant cases were missed (false 

negatives). These findings demonstrate the 

diagnostic performance of cytology in identifying 

lung neoplasms (Table 4). 

 

Table 5: Performance of diagnostic tests with histopathology as the gold standard (N=60) 

Criteria Formula Radiology 

Performance 

Cytology 

performance 

Sensitivity TP / (TP + FN) 89.13% 93.48% 

Specificity TN / (TN + FP) 50.00% 50.00% 

PPV (Positive Predictive 

Value) 

TP / (TP + FP) 85.42% 86.00% 

NPV (Negative Predictive 

Value) 

TN / (TN + FN) 58.33% 70.00% 

Accuracy (TP + TN) / (TP + TN + FP + 

FN) 

80.00% 83.33% 

PPV; Positive predictive value 

NPV; Negative predictive value  

 

Radiology demonstrated a sensitivity of 

89.13%, a specificity of 50.00%, a positive predictive 

value (PPV) of 85.42%, a negative predictive value 

(NPV) of 58.33%, and an accuracy of 80.00%. In 

comparison, cytology showed slightly higher 

sensitivity at 93.48%, the same specificity of 50.00%, 

a PPV of 86.00%, an NPV of 70.00%, and a higher 

overall accuracy of 83.33% (Table-5). 

 

DISCUSSION 
In this series, the majority of the patients 

belonged to the 50-59 years of age group 

(16,26.67%), followed by 60-69 years age group 

(14,23.33%). In the study of Youlden DR et al, 

among individuals diagnosed with lung cancer, 5% 

were found in the age range of 0 to 44 years, 14% in 

Variables Histopathologically Malignant Histopatholgically Benign 

Radiologically Malignant 41 (TP) 7 (FP) 

Radiologically Benign 5 (FN) 7 (TN) 
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the 45 to 54 age bracket, 25% in the 55 to 64 age 

group, and 55% in those aged 65 years and older.14 

In this study the majority of the patients were male 

(46,76.67%) in this study which was similar to the 

study of Torre LA et al.15 It was observed that 

squamous cell carcinoma was the most 

predominant finding (27,45.00%), followed by the 

inflammatory lesion (11,18.33%), small cell 

carcinoma (8,13.33%), and adenocarcinoma 

(5,8.33%). Lung cancer presents primarily in two 

forms: Non-Small Cell Lung Cancer (NSCLC), 

affecting 85% of patients, and Small Cell Lung 

Cancer (SCLC), affecting the remaining 15%. WHO 

further categorizes NSCLC into three primary 

types: adenocarcinoma, squamous cell carcinoma, 

and large cell carcinoma. Among these, 

adenocarcinoma is the most prevalent, constituting 

roughly 40% of all lung cancer cases.14 In this study, 

the most affected lobe was the right lower 

(13,21.67%), followed by, the right upper lobe (12, 

20.00%) and hilum (12, 20.00%). The left lower lobe 

was affected in 11 (18.33%) patients mirroring 

another study.16 In this series, benign malignancy 

was found in 15 (25.00%) cases and malignant in 42 

(70.00%) cases. Moreover, 3 (5.00%) cases were 

suspicious of having malignancy. A study by Gupta 

et al also showed a similar picture.9 It was observed 

that cytology has a sensitivity of approximately 

93.48% and a specificity of approximately 50%. 

Radiology has a sensitivity of 89.13% and a 

specificity of approximately 50%. Cytology has a 

PPV of approximately 86.00% and an NPV of 

70.00%. Radiology has a PPV of approximately 

85.42% and an NPV of 58.33%. An additional study 

indicates that image-guided fine-needle aspiration 

cytology (FNAC) for diagnosing malignant 

pulmonary lesions achieves a sensitivity of at least 

92% and a specificity of at least 96%. It is a reliable 

diagnostic test although its accuracy is limited by 

technical difficulties in obtaining an adequate 

sample.17 CT detects early lung cancers with a high 

rate of detection of benign nodules.18 Another 

study found CT sensitivity 90.9% and specificity 

87.2%, as in this study.19,22 PET/CT assessment by 

Kagna O et al. showed sensitivity 94%, specificity 

70%, accuracy 80%, PPV 66%, and NPV 95%.20 

FNAC positive predictive value was 98.6% in 

another study.21,33 

 

Limitations of the study 

The study was carried out in a single 

hospital with a small sample size. So, the results 

may not represent the whole community. 

 

CONCLUSION 
This study concludes that, while both 

cytology and radiology contribute valuable 

information in diagnosing cancerous lesions, their 

combined use may enhance diagnostic accuracy, 

with each test offering unique strengths. This 

underscores the importance of integrating multiple 

diagnostic modalities to optimize patient care and 

management. Furthermore, the Chi-square test 

results indicate a significant association between 

the outcomes of cytology and radiology tests. This 

suggests that the results of one test are not 

independent of the results of the other, indicating 

potential complementary roles in diagnosis. 

 

Recommendation 

It is recommended to adopt an integrated 

approach that combines cytology and radiology to 

enhance diagnostic accuracy. Clinicians should 

carefully consider the strengths and limitations of 

each test, balancing their benefits and potential 

drawbacks in the decision-making process. 

Diagnostic strategies should be tailored to the 

individual patient’s risk factors, ensuring a 

personalized approach that improves precision and 

effectiveness. In cases where results are 

inconclusive, structured follow-up plans should be 

implemented to facilitate timely reassessment and 

intervention. Additionally, continuous quality 

improvement should be prioritized to optimize 

diagnostic performance and enhance overall 

patient care. Moreover, further studies should be 

conducted involving a large sample size and 

multiple centres to get robust data. 

 

Funding: No funding sources. 

Conflict of interest: None declared. 

Ethical approval: The study was approved by the 

Institutional Ethics Committee. 

 

Authors’ contributions 

SC, NQMM: Concept and design, data 

acquisition, interpretation and drafting. MAH, SR 

and KG: Data acquisition, interpretation, drafting, 

final approval and agree to be accountable for all 

aspects of the work. 

 



 
 

 

 

 
 

Shajia Chowdhury et al, The Journal of Teachers Association, Jul-Dec, 2024; 37(2): 328-334 

© 2024 TAJ | Published by: Teachers Association of Rajshahi Medical College 333 
 

 

 

 

 
 

REFERENCES 

1. Cersosimo RJ. Lung cancer: a review. American 

journal of health-system pharmacy. 2002 Apr 

1;59(7):611-42. 

2. Cruz CS, Tanoue LT, Matthay RA. Lung cancer: 

epidemiology, etiology, and prevention. 

Clinics in chest medicine. 2011 Dec 1;32(4):605-

44. 

3. Nooreldeen R, Bach H. Current and future 

development in lung cancer diagnosis. 

International journal of molecular sciences. 

2021 Aug 12;22(16):8661. 

4. Sobue T, Moriyama N, Kaneko M, Kusumoto 

M, Kobayashi T, Tsuchiya R, Kakinuma R, 

Ohmatsu H, Nagai K, Nishiyama H, Matsui E. 

Screening for lung cancer with low-dose helical 

computed tomography: anti-lung cancer 

association project. Journal of clinical oncology. 

2002 Feb 15;20(4):911-20. 

5. Ng YL, Patsios D, Roberts H, Walsham A, Paul 

NS, Chung T, Herman S, Weisbrod G. CT-

guided percutaneous fine-needle aspiration 

biopsy of pulmonary nodules measuring 10 

mm or less. Clinical radiology. 2008 Mar 

1;63(3):272-7. 

6. Gangopadhyay M, Chakrabarti I, Ghosh N, 

Giri A. Computed tomography guided fine 

needle aspiration cytology of mass lesions of 

lung: Our experience. Indian Journal of 

Medical and Paediatric Oncology. 2011 

Oct;32(04):192-6. 

7. Guhlmann A, Storck M, Kotzerke J, Moog F, 

Sunder-Plassmann L, Reske SN. Lymph node 

staging in non-small cell lung cancer: 

evaluation by [18F] FDG positron emission 

tomography (PET). Thorax. 1997 May 

1;52(5):438-41. 

8. Lardinois D, Weder W, Hany TF, Kamel EM, 

Korom S, Seifert B, von Schulthess GK, Steinert 

HC. Staging of non–small-cell lung cancer with 

integrated positron-emission tomography and 

computed tomography. New England Journal 

of Medicine. 2003 Jun 19;348(25):2500-7. 

9. Gupta A, Mrigpuri P. Assessment of clinico-

radiological correlation with CT guided FNAC 

of different lung lesions: a hospital-based 

study. International J Contemp Med Res. 

2017;4(6):1290-93. 

10. Truong MT, Ko JP, Rossi SE, Rossi I, 

Viswanathan C, Bruzzi JF, Marom EM, 

Erasmus JJ. Update in the evaluation of the 

solitary pulmonary nodule. Radiographics. 

2014 Oct;34(6):1658-79. 

11. Rivera MP, Mehta AC, Wahidi MM. 

Establishing the diagnosis of lung cancer: 

Diagnosis and management of lung cancer: 

American College of Chest Physicians 

evidence-based clinical practice guidelines. 

Chest. 2013 May 1;143(5): e142S-65S. 

12. Gould MK, Donington J, Lynch WR, Mazzone 

PJ, Midthun DE, Naidich DP, Wiener RS. 

Evaluation of individuals with pulmonary 

nodules: When is it lung cancer? Diagnosis and 

management of lung cancer: American College 

of Chest Physicians evidence-based clinical 

practice guidelines. Chest. 2013 May 1;143(5): 

e93S-120S. 

13. Harmon M, Arrigan M, Toner M, O'Keeffe SA. 

A radiological approach to benign and 

malignant lesions of the mandible. Clinical 

radiology. 2015 Apr 1;70(4):335-50. 

14. Agrawal N, Kothari K, Tummidi S, Sood P, 

Agnihotri M, Shah V. Fine-needle aspiration 

biopsy cytopathology of breast lesions using 

the International Academy of Cytology 

Yokohama System and rapid on-site 

evaluation: a single-institute experience. Acta 

Cytologica. 2021 Nov 4;65(6):463-77. 

15. Youlden DR, Cramb SM, Baade PD. The 

International Epidemiology of Lung Cancer: 

geographical distribution and secular trends. 

Journal of thoracic oncology. 2008 Aug 

1;3(8):819-31. 

16. Torre LA, Siegel RL, Jemal A. Lung cancer 

statistics. Lung cancer and personalized 

medicine: current knowledge and therapies. 

2016:1-9. 

17. Duma N, Santana-Davila R, Molina JR. Non–

small cell lung cancer: epidemiology, 

screening, diagnosis, and treatment. InMayo 

Clinic Proceedings 2019 Aug 1 (Vol. 94, No. 8, 

pp. 1623-1640). Elsevier. 

18. Rami-Porta R, Call S, Dooms C, Obiols C, 

Sánchez M, Travis WD, Vollmer I. Lung cancer 

staging: a concise update. European 

Respiratory Journal. 2018 May 1;51(5). 

19. Dahlstrom JE, Langdale-Smith GM, James DT. 

Fine needle aspiration cytology of pulmonary 

lesions: a reliable diagnostic test. Pathology. 

2001 Jan 1;33(1):13-6. 

20. Swensen SJ, Jett JR, Hartman TE, Midthun DE, 

Mandrekar SJ, Hillman SL, Sykes AM, 



 
 

 

 

 
 

Shajia Chowdhury et al, The Journal of Teachers Association, Jul-Dec, 2024; 37(2): 328-334 

© 2024 TAJ | Published by: Teachers Association of Rajshahi Medical College 334 
 

 

 

 

 
 

Aughenbaugh GL, Bungum AO, Allen KL. CT 

screening for lung cancer: five-year prospective 

experience. Radiology. 2005 Apr;235(1):259-65. 

21. Horeweg N, van Rosmalen J, Heuvelmans MA, 

van der Aalst CM, Vliegenthart R, Scholten ET, 

ten Haaf K, Nackaerts K, Lammers JW, 

Weenink C, Groen HJ. Lung cancer probability 

in patients with CT-detected pulmonary 

nodules: a prespecified analysis of data from 

the NELSON trial of low-dose CT screening. 

The Lancet Oncology. 2014 Nov 1;15(12):1332-

41. 

22. Kagna O, Solomonov A, Keidar Z, Bar-Shalom 

R, Fruchter O, Yigla M, Israel O, Guralnik L. 

The value of FDG-PET/CT in assessing single 

pulmonary nodules in patients at high risk of 

lung cancer. European journal of nuclear 

medicine and molecular imaging. 2009 Jun; 

36:997-1004. 
23. Patwari SQ. Transforming Rural Health: The Impact 

of Telehealth on Access and Care. TAJ: Journal of 

Teachers Association. 2021;34(2):51-56. 

24. Ahasan MM, Patwari MS, Yamaguchi M. Risk of 

eating disorders and the relationship with interest in 

modern culture among young female students in a 

university in Bangladesh: a cross-sectional study. 

BMC Women's Health. 2023;23(1):35. 

25. Patwari SQ. Public Health during the Global 

Pandemic Covid-19: Intervening, Perceiving and 

Incorporating. 

26. Hasan H, Rahman MH, Haque MA, Rahman MS, 

Ali MS, Sultana S. Nutritional management in 

patients with chronic kidney disease: A focus on 

renal diet. Asia Pacific Journal of Medical 

Innovations. 2024;1(1):34-40. 

27. Patwari SQ. Rise of E-Cigarettes: Implications for 

Public Health and Policy. TAJ: Journal of Teachers 

Association. 2017;30(2):43-51. 

28. Mashiusjaman M, Patwari SQ, Siddique MA, 

Haider SM. Infant feeding pattern of employed 

mothers in Dhaka city of Bangladesh. 

29. Patwari SQ. Assessing the Impact of School-Based 

Health Education Programs on Adolescent Mental 

Health and Well-Being. Cuestiones de Fisioterapia. 

2022 Dec 3;51(3):270-278. 

30. Haque MA, Begum MM, Rahman MS, Hasan H. 

Complications of Arteriovenous Fistula Surgery: A 

Comprehensive Study in Bangladesh. TAJ: Journal 

of Teachers Association. 2024;37(2):87-97. 

31. Patwari SQ. Bridging the Gap: Impact of Race, 

Gender, and Socioeconomic Factors on Health 

Equity. TAJ: Journal of Teachers Association. 2015 

Dec 31;28(2):51-58. 

32. Tan KB, Thamboo TP, Wang SC, Nilsson B, 

Rajwanshi A, Salto-Tellez M. Audit of 

transthoracic fine needle aspiration of the lung: 

Cytological subclassification of bronchogenic 

carcinomas and diagnosis of tuberculosis. 

Singapore medical journal. 2002 Nov 

1;43(11):570-5.

 

 

 

The Journal of Teachers Association 
Abbreviated Key Title: TAJ 

Official Journal of Teachers Association Rajshahi 

Medical College 
 

Publish your next article in TAJ 

For submission scan the QR code 

E-mail submission to: tajrmc8555@gmail.com 


