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INTRODUCTION
In the 19th century, lung cancer was an unusual tumor; so much so that 
single case reports of the rare cancer were published in the scientic 
literature of the day. Things have changed. Lung cancer is now the 

 [1, 2]  most commonly diagnosed cancer worldwide.

It is also the number-one cause of cancer-related death in the Western 
world. Lung cancer remains the leading cause of cancer mortality for 
both men and women in the United States. Lung Cancer occurs most 
often between ages 40 and 70 years, with a peak incidence in the 50s or 
60s. Only 2% of all cases appear before the age of 40. Global lung 
cancer incidence and mortality rates in men are 34.92 and 31.43 and in 

[3]women 11.05 and 9.53 respectively.  

Adenocarcinoma is the most common form of lung cancer in women 
 (47%). Its incidence is highly correlated with cigarette smoking, and 

about 10% of long-term smokers will eventually be diagnosed with 
lung cancer.

Thyroid transcription factor 1 (TTF-1), also known as NK2 homeobox 
1 (NKX2-1), is a protein which in humans is encoded by the NKX2-1 

[8] [9]gene.  TTF-1 is a 38-kilodalton nuclear protein and is a member of 
the Nkx2 homeo-domain transcription factor family, was originally 
characterized as a promoter of thyroid-specic transcription of the 

[9 ]  [10]   thyro-globulin and thyroperoxidase genes. TTF-1 was 
subsequently detected in the fetal lung as well as within certain areas of 
the diencephalon. It has been implicated in the normal growth and 
development of the lung, and the disruption of the TTF-1 locus leads to 

[26] neonatal death with pulmonary hypoplasia. It regulates the 
[12] [13]transcription of genes specic for thyroid, lung and diencephalon.  

Because of its restrictive expression, TTF-1 is a useful immuno-
histochemical marker in the diagnosis of tumors of thyroid or lung 

[15]origin. 

MATERIALS AND METHODS
The study was done in the Upgraded Department of Pathology, 
Government General and Chest Hospital Erragadda, Hyderabad. This 
study was done retrospectively with the collection of biopsy material 
for over a period of two and a half years i.e., 30 months with a total 
number of 30 cases. The common symptoms of presentation were: 
Cough, Weight loss, Dyspnea, Hemoptysis, Chest pain, Hoarseness of 
voice. Based on the investigative work-up and also depending upon the 
location of the tumor, the biopsy material was then procured. The 
biopsy material required for the histopathological examination was 
obtained from these patients using Fiber optic Bronchoscopy. 
Hematoxylin-eosin stained slides of all cases were reviewed and 
histopathological diagnoses were made. Immunostaining with 
immunohistochemical marker TTF-1 (Clone 8G7G3/1) was done. 
Appropriate positive and negative controls were used for each 

antibody. Thyroid follicular cells were taken for positive control and 
the primary antibody was omitted in the negative controls.

Statistical Methods: The data collected was subjected to descriptive 
statistical tabulation

RESULTS
Following the histopathological diagnosis and Immunohisto-
chemistry, the results were analyzed for signicance. The relationship 
between TTF-1 expression and the Histopathological types were 
analysed. A total of 30 biopsies of histopathologically diagnosed Lung 
carcinoma cases were reviewed during the 30 month retrospective 
study period. The cases included Adenocarcinoma(n=10), Squamous 
Cell carcinoma (n=10), Small cell carcinoma(n=6), Poorly 
Differentiated carcinoma(n=4). TTF-1 was observed in 70% of 
Adenocarcinomas, 25% of poorly differentiated carcinomas, 16,67% 
of Small cell carcinomas while all the squamous cell carcinomas were 
immune-negative for TTF-1. This result signies the value of TTF-1 as 
immunohistochemical marker by giving a statistically signicant p-
value (0.006). TTF-1 is hence the marker of choice in lung carcinomas.

Figure 1: Total Number of Cases and the Histopathological 
Diagnoses

Table 1
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ABSTRACT
Introduction: Lung cancer is the most commonly diagnosed cancer worldwide.  It is also the number-one cause of cancer-related death in the 
Western world. Lung cancer remains the leading cause of cancer mortality for both men and women. Lung Cancer occurs most often between ages 
40 and 70 years, with a peak incidence in the 50s or 60s.  To evaluate the role of TTF-1(Thyroid Transcription Factor-1) in the diagnosis of  Purpose:
Lung Carcinomas with histopathological correlation.  The study was done in the Department of Pathology, Government Materials and Methods:
General and Chest Hospital, Erragadda, Hyderabad, Telangana, India over a period of 30 months. The data collected was subjected to statistical 
tabulations and analysis was done.  A total of 30 biopsies of histopathologically diagnosed Lung carcinoma cases were reviewed during  Results:
the 30 month retrospective study period. The cases included Adenocarcinoma(n=10), Squamous Cell carcinoma (n=10), Small cell 
carcinoma(n=6), Poorly Differentiated carcinoma(n=4). TTF-1 was observed in 70% of Adenocarcinomas, 25% of poorly differentiated 
carcinomas, 16,67% of Small cell carcinomas while all the squamous cell carcinomas were immune-negative for TTF-1. This study Conclusions: 
concludes that TTF-1 is reasonably sensitive and strongly specic for pulmonary adenocarcinomas. 
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Histopathological Diagnosis Number 
of Cases

TTF-1 
Positivity

TTF-1 
Negativity

Adenocarcinoma 10 7(70%) 3
Squamous Cell Carcinoma 10 0 10
Small Cell  Carcinoma 6 1(16.67) 5
Poorly Differentiated Carcinoma 4 1(25%) 3
Total Cases 30 9 21
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Figure 2: Adenocarcinoma Showing Strong Nuclear Immuno-
positivity for TTF-1

DISCUSSION
Lung cancer remains the most commonly diagnosed cancer and the 
leading cause of cancer death worldwide. Evaluation of pulmonary 
and pleural neoplasms requires determination of histopathologic type 
and differentiation, as well as assessment of probable site of origin. 

Although this process is currently based primarily on histopathologic 
features, immunohistochemistry (IHC) can provide valuable 
information in several settings. Thyroid transcription factor 1 (TTF-1), 
also known as NK2 homeobox 1 (NKX2-1), is a protein which in 

[8] [9]humans is encoded by the NKX2-1 gene.   TTF-1 is a 38-kilodalton 
nuclear protein and is a member of the Nkx2 homeo-domain 
transcription factor family, was originally characterized as a promoter 
of thyroid-specic transcription of the thyroglobulin and thyro-

[9] [10]  peroxidase genes.

TTF-1 was subsequently detected in the fetal lung as well as within 
certain areas of the diencephalon. It has been implicated in the normal 
growth and development of the lung, and the disruption of the TTF-1 
locus leads to neonatal death with pulmonary hypoplasia. It regulates 
the transcription of genes specic for thyroid, lung and diencephalon. 
[12] [13] 

In normal lung tissues, TTF-1 has been observed primarily in the 
nuclei of alveolar cells, particularly type II pneumocytes, non-ciliated 

[14]bronchiolar cells (Clara cells), and basal cells.  Because of its 
restrictive expression, TTF-1 is a useful immunohistochemical marker 

[15] in the diagnosis of tumors of thyroid or lung origin. 

Staining for TTF-1 is nuclear. By virtue of its tissue-specic 
expression in tumors of lung and thyroid, TTF-1 has recently been used 
as a marker for the diagnosis of primary and metastatic lung cancer, 
especially for identication of the lung as the primary site of metastatic 
adenocarcinomas. TTF-1 has limited value in differentiating 
pulmonary from extrapulmonary squamous cell carcinomas, since 
most pulmonary squamous cell carcinomas are immunonegative. 

Table 2: Comparison with Other Studies Have Revealed 
Consistent Results on TTF-1 Expression. 

CONCLUSIONS
Lack of Thyroid Transcription Factor (TTF-1) positivity in squamous 
cell carcinomas suggests that TTF-1 is not involved in the 
differentiation of squamous cells. Thyroid Transcription Factor (TTF-
1) is a reasonably sensitive and highly specic diagnostic marker for 
pulmonary adenocarcinomas 
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Histopathological 
Diagnosis

Na-Hye 
Myong
(2003)

Andres Matoso 
and Kamaljeet 
Singh et al
(2010)

Our Study
(2012)

Adenocarcinoma 19/25 
(76%)

121/185 (65.4%) 7/10 
(70%)

Squamous Cell 
Carcinoma

0/30 (0%) 01/97 (1.0%) 0/10 (0%)

Small Cell Carcinoma 14/16 
(88%)

04/23 (17.4%) 1/5 
(16.6%)

Poorly Differentiated 
Carcinoma

1/2 (50%) 07/22 (31.8%) 1/4 (25%)

Adenocarcinoma
Vs Squamous Cell 
Carcinoma
 (P-value for signicance)

<0.0001
Extremely 
signicant

<0.001
Very signicant

<0.0031
Very 
signicant

P-value for signicance <0.001 <0.001 <0.006


