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INTRODUCTION
Lung cancer is the most common cause of cancer death in the 

UK accounting for 6% of overall national mortality and around 
35,000 deaths a year. In 2008 lung cancer was estimated to 
account for 18% of deaths worldwide. Both one year and 5 years 
survival are inversely proportional to disease stage [1]. Current 
statistics in Scotland, which has a population of approximately 
5.2 million, show an incidence of approximately 1 in 1000 with 8 

in 10,000 people dying due to lung cancer [2]. Similar incidence 
rates exist in larger countries, and in the USA approximately 
160,000 die due to lung cancer each year [3].

Smoking is the primary reason for developing lung cancer. 
Therefore, smoking cessation is the best prevention for this 
fatal illness. However, as the lung cancer epidemic has been 
developing, ways of detecting the disease earlier have been 
explored. This is based on the fact that early, Stage 1, screening 
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Abstract 

Worldwide, lung cancer is the leading cause of mortality due to malignancy. The 
vast majority of cases of lung cancer are smoking related and the most effective way 
of reducing lung cancer incidence and mortality is by smoking cessation. In the western 
world, smoking cessation policies have met with limited success. The other major means 
of reducing lung cancer deaths is to diagnose cases at an earlier more treatable stage 
employing screening programmes using chest radiographs or low dose computed 
tomography. In the rest of the world, smoking is still on the increase, and the sheer 
scale of the problem limits the affordability of such screening programmes.

This short review article will evaluate the current evidence and potential areas of 
research which may benefit policy making throughout the world.
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detected lung cancer has a 5-year survival rate in excess of 85%, 
whereas more advanced lung cancer invariably leads to death in 
less than 2 years [4].

Chest radiograph

In the early 1980s, a lung screening programme using 
4-monthly chest radiographs in high risk patients was developed 
at the Mayo Clinic [5]. Subjects selected were over 45 year 
old male heavy smokers defined as one pack/day. They were 
randomly assigned to a control group (4,593 patients) or repeated 
chest radiograph follow up at 4 month interval (4,618 patients) 
after they had undergone an initial chest radiograph and sputum 
cytology examination that were both normal. The follow up 
success was 75% at 4 months, and 92 lung cancers were detected 
by chest radiograph (of which 7 also had sputum cytology 
positive findings), while 15 patients had normal chest radiograph 
with abnormal sputum cytology for an overall incidence of 109 
(2.4%). A significant number of these lung cancers were visible in 
retrospect. Furthermore, 52 of the lung cancer were early stage, 
while the 35 were already advanced stage disease at the time of 
detection. 

Another study in New York randomised a similar population 
of 10,040 subjects to annual chest radiograph only vs additional 
4-monthly sputum cytology [6]. This study showed similar 
outcome between the two groups, with 288 detected lung cancers 
equally distributed between the two groups.

It was concluded from this study that the 4-monthly screening 
for lung cancer using chest radiography and sputum cytology, 
although capable of detecting up to 20% of lung cancers, was 
unable to improve mortality advantage over patients who were 
offered annual testing [7].

A more recent attempt at using chest radiograph screening 
was carried out in the Prostate, Lung, Colorectal and Ovarian 
(PLCO) cancer screening trial [8]. This study randomised 154,901 
men and women aged 55-74 years to either standard care 
(77,456) or annual screening (77,445) for four years during the 
period 1993-2001. The number of lung cancer deaths was equal 
in both groups (1213 vs 1230) with similar stage and histology 
of lung cancers. Therefore, it was concluded that annual chest 
radiograph screening does not benefit outcome of lung cancer 
mortality.

From these large scale studies, as well as from the National 
Lung Screening Trial (see below), it is concluded that the 
application of routine annual chest radiography for screening 
of high-risk patients for lung cancer, although detecting a 
significant number of lung cancer cases, is not beneficial in terms 
of improvement of mortality.

Computed tomography

The National Lung Screening Trial (NLST) compared chest 
radiographs with computed tomography for the screening of 
patients at high risk for developing lung cancer [9]. Men and 
women were selected in the age group 55-74 years with a 
history of cigarette smoking of at least 30 pack years or had these 
exposure rates but had quit smoking within 15 years. The subjects 
were randomised to either three annual screening posterior-
anterior chest radiographs (26,732) or low-dose CT (26,722). 

Almost 4-fold higher positive screening tests were obtained with 
CT (24.2% vs 6.9%), with the false positive rate slightly lower in 
the chest radiographs group (94.5% vs 96.4%). The incidence of 
proven lung cancer was higher in the CT group compared to the 
chest radiograph group (relative risk 1.13; 95% CI: 1.03-1.23). 
More importantly, mortality due to lung cancer decreased from 
309 deaths per 100,000 person-years in the radiography group 
to 247 deaths from lung cancer per 100,000 person-years in the 
low-dose CT group, a decrease of 20%. In addition, the CT group 
benefitted from other diagnoses that positively affected mortality 
rates, with 6.7% fewer patients dying in the low-dose CT group.

In Europe, several studies were started to evaluate the 
potential role of low-dose chest CT for lung cancer screening. 
Three studies did not demonstrate a benefit of lung cancer 
screening with CT in terms of mortality, but these were 
insufficiently powered to reliably draw such conclusion [10-12]. 
There are a further five ongoing studies that are yet to report 
on the final results, but some will be able to give answers to the 
question whether CT screening improves outcome of lung cancer 
patients [13-17]. 

The (Nederlands-Leuvens Longkanker Screening Onderzoek) 
NELSON study is a Dutch/Belgian project, which recruited 
20,000 high-risk subjects and randomised half of them for low-
dose CT and the other half for chest radiograph screening [13]. It 
is the largest European study and has sufficient power to enable a 
statement whether low-dose CT screening has benefit over chest 
radiography screening.

Another study from Canada has just reported the first 
screening round results and is focused on inclusion of cytology 
using autofluorescence bronchoscopy as well as modelling 
approaches towards optimisation of predictive value for lung 
nodules [18].

A potential risk associated with screening is the false positive 
results that can lead to further investigations and additional 
costs. A randomized, controlled trial of low-dose CT versus chest 
radiography (n= 3318 in both arms) as part of the National 
Lung Screening Trial (NLST) demonstrated a false-positive rate 
of 21% and 9% for single low-dose CT and chest radiography 
screening, respectively [19].  A total of 7% of participants with 
a false-positive low-dose CT examination and 4% with a false-
positive chest radiography subsequently underwent an invasive 
procedure.

Another potential risk associate with lung cancer screening 
is the potential increased risk of lifetime cancers as a result of 
ionising radiation. The estimated risk of cancer from exposure to 
CT ionising radiation is reported to be more when the screening 
is started earlier in life, or on annual basis, and in females. 
A study reported an estimated 5.5% increase in lung cancer 
risk attributable to annual CT-related radiation exposure and 
concluded that a mortality benefit of considerably more than 5% 
may be necessary to outweigh the potential radiation risks [20]. 

Screening programs are associated with additional 
costs, both from the screening procedure and the follow up 
interventions. Previous studies reported that screening for lung 
cancer appeared to be cost-effective in high risk, more elderly 
populations [21,22]. Other studies questioned the potential cost 
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effectiveness of lung cancer screening. However, their results 
were based on lower estimated effectiveness of screening than 
what was demonstrated by the NLST [23,24]. 

A more recent cost-utility analysis of lung cancer screening by 
low dose CT reported that repeat annual lung cancer screening in 
high risk adults aged 50-64 was highly cost-effective [25]. The 
study also indicated that offering smoking cessation interventions 
with the screening program improved the cost-effectiveness of 
lung cancer screening between 20-45%.

A contrary report was published as part of a health technology 
assessment, which suggested that lung cancer screening would 
not be cost-effective [26]. However, it should be considered that 
this report was issued prior to the results of most of the recent 
large lung cancer screening trials.

DISCUSSION
Clearly, based on the above studies, CT is superior to chest 

radiographs for screening in lung cancer. Although the NLST 
appears to have answered the question conclusively, there are 
still ongoing studies that may influence the manner in which 
screening will be approached in the future. Significant debate 
is still ongoing as to how often we should be screening, the 
optimal population that could benefit, interpretation of nodules, 
avoidance of false positive results and approaches including PET-
CT, MRI and autofluorescence bronchoscopy for instance [27-33]. 
Many of these points are still undergoing evaluation, and future 
study results are eagerly awaited.

There are some additional points to be taken into 
consideration, which may still give chest radiographs a potential 
role for screening of lung cancer.

First, chest radiographs have matured from a technical 
perspective, and the wide introduction of digital chest radiographs 
offers a new approach to application of Computer Assisted 
Diagnosis (CAD). Thus, several studies have shown greater 
sensitivity for lung nodule detection using CAD methodologies, 
and this may be of benefit when using the test as a screening 
test [34,35]. However, a conclusive study showing the benefit of 
screening with chest radiography and added CAD has not been 
performed and could be important in this respect.

Second, chest radiographs are by far the cheaper of the 
two imaging modalities and more commonly available. This is 
an important issue, particularly in countries that are less well 
developed and where smoking continues to be on the increase 
and the lung cancer epidemic is on the rise. It may not be feasible 
to arrange for large-scale screening using CT and in these 
circumstances, one could consider reaching for chest radiographs.

Overall, it is highly likely that low-dose CT screening for 
patients at high risk for developing lung cancer is a cost-effective 
approach which will lead to improved outcome due to earlier 
detection and treatment of this highly lethal malignancy. In 
countries that have the resources available, it makes sense 
therefore to use low-dose CT as a screening methodology. 
For countries where finances or logistics render low-dose CT 
screening impossible to deliver, chest radiographs on an annual 
basis should be considered and additional use of CAD may 
improve sensitivity for earlier lesions.

REFERENCES
1.	 Lung cancer mortality statistics. 

2.	 ISD Scotland. Information and Statistics. Lung cancer and 
mesothelioma. 

3.	 Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013. CA Cancer J 
Clin. 2013; 63: 11-30.

4.	 International Early Lung Cancer Action Program Investigators, 
Henschke CI, Yankelevitz DF, Libby DM, Pasmantier MW, Smith JP, 
et al. Survival of patients with stage I lung cancer detected on CT 
screening. N Engl J Med. 2006; 355: 1763-1771.

5.	 Muhm JR, Miller WE, Fontana RS, Sanderson DR, Uhlenhopp MA. Lung 
cancer detected during a screening program using four-month chest 
radiographs. Radiology. 1983; 148: 609-615.

6.	 Melamed MR, Flehinger BJ, Zaman MB, Heelan RT, Perchick WA, 
Martini N. Screening for early lung cancer: results of the Memorial 
Sloan-Kettering study in New York. Chest. 1984; 86: 44-53. 

7.	 Fontana RS, Sanderson DR, Woolner LB, Taylor WF, Miller WE, Muhm 
JR. Lung cancer screening: the Mayo program. J Occup Med. 1986; 28: 
746-750.

8.	 Oken MM, Hocking WG, Kvale PA, Andriole GL, Buys SS, Church TR, 
et al. Screening by chest radiograph and lung cancer mortality: the 
Prostate, Lung, Colorectal, and Ovarian (PLCO) randomized trial. 
JAMA. 2011; 306: 1865-1873.

9.	 National Lung Screening Trial Research Team, Aberle DR, Adams AM, 
Berg CD, Black WC, Clapp JD, et al. Reduced lung-cancer mortality with 
low-dose computed tomographic screening. N Engl J Med. 2011; 365: 
395-409.

10.	Pedersen JH, Ashraf H, Dirksen A, Bach K, Hansen H, Toennesen P, 
et al. The Danish randomized lung cancer CT screening trial--overall 
design and results of the prevalence round. J Thorac Oncol. 2009; 4: 
608-614.

11.	Infante M, Cavuto S, Lutman FR, Brambilla G, Chiesa G, Ceresoli G, et 
al. A randomized study of lung cancer screening with spiral computed 
tomography: three-year results from the DANTE trial. Am J Respir Crit 
Care Med. 2009; 180: 445-453.

12.	Pastorino U, Rossi M, Rosato V, Marchianò A, Sverzellati N, Morosi C, 
et al. Annual or biennial CT screening versus observation in heavy 
smokers: 5-year results of the MILD trial. Eur J Cancer Prev. 2012; 21: 
308-315.

13.	van Iersel CA, de Koning HJ, Draisma G, Mali WP, Scholten ET, 
Nackaerts K, et al. Risk-based selection from the general population 
in a screening trial: selection criteria, recruitment and power for the 
Dutch-Belgian randomised lung cancer multi-slice CT screening trial 
(NELSON). Int J Cancer. 2007; 120: 868-874. 

14.	Blanchon T, Bréchot JM, Grenier PA, Ferretti GR, Lemarié E, Milleron B, 
et al. Baseline results of the Depiscan study: a French randomized pilot 
trial of lung cancer screening comparing low dose CT scan (LDCT) and 
chest X-ray (CXR). Lung Cancer. 2007; 58: 50-58.

15.	Lopes Pegna A, Picozzi G, Mascalchi M, Maria Carozzi F, Carrozzi L, 
Comin C, et al. Design, recruitment and baseline results of the ITALUNG 
trial for lung cancer screening with low-dose CT. Lung Cancer. 2009; 
64: 34-40.

16.	Becker N, Motsch E, Gross ML, Eigentopf A, Heussel CP, Dienemann H, 
et al. Randomized study on early detection of lung cancer with MSCT 
in Germany: study design and results of the first screening round. J 
Cancer Res Clin Oncol. 2012; 138: 1475-1486.

17.	Baldwin DR, Duffy SW, Wald NJ, Page R, Hansell DM, Field JK. UK Lung 

http://www.cancerresearchuk.org/cancer-info/cancerstats/types/lung/mortality/uk-lung-cancer-mortality-statistics
http://www.isdscotland.org/Health-Topics/Cancer/Cancer-Statistics/Lung-Cancer-and-Mesothelioma/
http://www.isdscotland.org/Health-Topics/Cancer/Cancer-Statistics/Lung-Cancer-and-Mesothelioma/
http://www.ncbi.nlm.nih.gov/pubmed/23335087
http://www.ncbi.nlm.nih.gov/pubmed/23335087
http://www.ncbi.nlm.nih.gov/pubmed/17065637
http://www.ncbi.nlm.nih.gov/pubmed/17065637
http://www.ncbi.nlm.nih.gov/pubmed/17065637
http://www.ncbi.nlm.nih.gov/pubmed/17065637
http://www.ncbi.nlm.nih.gov/pubmed/6308709
http://www.ncbi.nlm.nih.gov/pubmed/6308709
http://www.ncbi.nlm.nih.gov/pubmed/6308709
http://www.ncbi.nlm.nih.gov/pubmed/6734291
http://www.ncbi.nlm.nih.gov/pubmed/6734291
http://www.ncbi.nlm.nih.gov/pubmed/6734291
http://www.ncbi.nlm.nih.gov/pubmed/3528436
http://www.ncbi.nlm.nih.gov/pubmed/3528436
http://www.ncbi.nlm.nih.gov/pubmed/3528436
http://www.ncbi.nlm.nih.gov/pubmed/22031728
http://www.ncbi.nlm.nih.gov/pubmed/22031728
http://www.ncbi.nlm.nih.gov/pubmed/22031728
http://www.ncbi.nlm.nih.gov/pubmed/22031728
http://www.ncbi.nlm.nih.gov/pubmed/21714641
http://www.ncbi.nlm.nih.gov/pubmed/21714641
http://www.ncbi.nlm.nih.gov/pubmed/21714641
http://www.ncbi.nlm.nih.gov/pubmed/21714641
http://www.ncbi.nlm.nih.gov/pubmed/19357536
http://www.ncbi.nlm.nih.gov/pubmed/19357536
http://www.ncbi.nlm.nih.gov/pubmed/19357536
http://www.ncbi.nlm.nih.gov/pubmed/19357536
http://www.ncbi.nlm.nih.gov/pubmed/19520905
http://www.ncbi.nlm.nih.gov/pubmed/19520905
http://www.ncbi.nlm.nih.gov/pubmed/19520905
http://www.ncbi.nlm.nih.gov/pubmed/19520905
http://www.ncbi.nlm.nih.gov/pubmed/22465911
http://www.ncbi.nlm.nih.gov/pubmed/22465911
http://www.ncbi.nlm.nih.gov/pubmed/22465911
http://www.ncbi.nlm.nih.gov/pubmed/22465911
http://www.ncbi.nlm.nih.gov/pubmed/17131307
http://www.ncbi.nlm.nih.gov/pubmed/17131307
http://www.ncbi.nlm.nih.gov/pubmed/17131307
http://www.ncbi.nlm.nih.gov/pubmed/17131307
http://www.ncbi.nlm.nih.gov/pubmed/17131307
http://www.ncbi.nlm.nih.gov/pubmed/17624475
http://www.ncbi.nlm.nih.gov/pubmed/17624475
http://www.ncbi.nlm.nih.gov/pubmed/17624475
http://www.ncbi.nlm.nih.gov/pubmed/17624475
http://www.ncbi.nlm.nih.gov/pubmed/18723240
http://www.ncbi.nlm.nih.gov/pubmed/18723240
http://www.ncbi.nlm.nih.gov/pubmed/18723240
http://www.ncbi.nlm.nih.gov/pubmed/18723240
http://www.ncbi.nlm.nih.gov/pubmed/22526165
http://www.ncbi.nlm.nih.gov/pubmed/22526165
http://www.ncbi.nlm.nih.gov/pubmed/22526165
http://www.ncbi.nlm.nih.gov/pubmed/22526165
http://www.ncbi.nlm.nih.gov/pubmed/21317179


Central

van Beek et al. (2014)
Email:  

J Radiol Radiat Ther 2(2): 1039 (2014) 4/4

Screen (UKLS) nodule management protocol: modelling of a single 
screen randomised controlled trial of low-dose CT screening for lung 
cancer. Thorax. 2011; 66: 308-313.

18.	McWilliams A, Tammemagi MC, Mayo JR, Roberts H, Liu G, Soghrati 
K, et al. Probability of cancer in pulmonary nodules detected on first 
screening CT. N Engl J Med. 2013; 369: 910-919.

19.	Croswell JM, Baker SG, Marcus PM, Clapp JD, Kramer BS. Cumulative 
incidence of false-positive test results in lung cancer screening: a 
randomized trial. Ann Intern Med. 2010; 152: 505-512, W176-80.

20.	Brenner DJ. Radiation risks potentially associated with low-dose CT 
screening of adult smokers for lung cancer. Radiology. 2004; 231: 
440-445.

21.	Henschke CI, McCauley DI, Yankelevitz DF, Naidich DP, McGuinness G, 
Miettinen OS, et al. Early Lung Cancer Action Project: overall design 
and findings from baseline screening. Lancet. 1999; 354: 99-105.

22.	Marshall D, Simpson KN, Earle CC, Chu CW. Economic decision analysis 
model of screening for lung cancer. Eur J Cancer. 2001; 37: 1759-1767.

23.	Mahadevia PJ, Fleisher LA, Frick KD, Eng J, Goodman SN, Powe NR. 
Lung cancer screening with helical computed tomography in older 
adult smokers: a decision and cost-effectiveness analysis. JAMA. 2003; 
289: 313-322.

24.	Manser R, Dalton A, Carter R, Byrnes G, Elwood M, Campbell DA. Cost-
effectiveness analysis of screening for lung cancer with low dose 
spiral CT (computed tomography) in the Australian setting. Lung 
Cancer. 2005; 48: 171-185.

25.	Villanti AC, Jiang Y, Abrams DB, Pyenson BS. A cost-utility analysis of 
lung cancer screening and the additional benefits of incorporating 
smoking cessation interventions. PLoS One. 2013; 8: e71379.

26.	Black C, Bagust A, Boland A, Walker S, McLeod C, De Verteuil R, et 
al. The clinical effectiveness and cost-effectiveness of computed 
tomography screening for lung cancer: systematic reviews. Health 

Technol Assess. 2006; 10: iii-iv, ix-x, 1-90.

27.	Field JK, Oudkerk M, Pedersen JH, Duffy SW. Prospects for population 
screening and diagnosis of lung cancer. Lancet. 2013; 382: 732-741.

28.	Wood DE. Maximizing the benefit and minimizing the risks of lung 
cancer screening. J Thorac Imaging. 2012; 27: 211-212.

29.	van Klaveren RJ, Oudkerk M, Prokop M, Scholten ET, Nackaerts K, 
Vernhout R, et al. Management of lung nodules detected by volume CT 
scanning. N Engl J Med. 2009; 361: 2221-2229.

30.	Heuvelmans MA, Oudkerk M, de Bock GH, de Koning HJ, Xie X, van 
Ooijen PM, et al. Optimisation of volume-doubling time cutoff for 
fast-growing lung nodules in CT lung cancer screening reduces false-
positive referrals. Eur Radiol. 2013; 23: 1836-1845.

31.	Pastorino U, Bellomi M, Landoni C, De Fiori E, Arnaldi P, Picchio M, et 
al. Early lung-cancer detection with spiral CT and positron emission 
tomography in heavy smokers: 2-year results. Lancet. 2003; 362: 593-
597.

32.	McWilliams AM, Mayo JR, Ahn MI, MacDonald SL, Lam SC. Lung cancer 
screening using multi-slice thin-section computed tomography and 
autofluorescence bronchoscopy. J Thorac Oncol. 2006; 1: 61-68.

33.	Sommer G, Tremper J, Koenigkam-Santos M, Delorme S, Becker N, 
Biederer J, et al. Lung nodule detection in a high-risk population: 
comparison of magnetic resonance imaging and low-dose computed 
tomography. Eur J Radiol. 2014; 83: 600-605.

34.	Van Beek EJR, Mullan B, Thompson B. Evaluation Evaluation of a Real-
time Interactive Pulmonary Nodule Analysis System on Chest Digital 
Radiographic Images: A Prospective Study. Acad Radiol. 2008; 15: 
571-575. 

35.	White CS, Flukinger T, Jeudy J, Chen JJ. Use of a computer-aided 
detection system to detect missed lung cancer at chest radiography. 
Radiology. 2009; 252: 273-281.  

van Beek EJR , Mirsadraee S, Murchison JT  (2014) Lung Cancer Screening - Computed Tomography or Chest Radiographs? J Radiol Radiat Ther 2(2): 1039.

Cite this article

http://www.ncbi.nlm.nih.gov/pubmed/21317179
http://www.ncbi.nlm.nih.gov/pubmed/21317179
http://www.ncbi.nlm.nih.gov/pubmed/21317179
http://www.ncbi.nlm.nih.gov/pubmed/24004118
http://www.ncbi.nlm.nih.gov/pubmed/24004118
http://www.ncbi.nlm.nih.gov/pubmed/24004118
http://www.ncbi.nlm.nih.gov/pubmed/20404381
http://www.ncbi.nlm.nih.gov/pubmed/20404381
http://www.ncbi.nlm.nih.gov/pubmed/20404381
http://www.ncbi.nlm.nih.gov/pubmed/15128988
http://www.ncbi.nlm.nih.gov/pubmed/15128988
http://www.ncbi.nlm.nih.gov/pubmed/15128988
http://www.ncbi.nlm.nih.gov/pubmed/10408484
http://www.ncbi.nlm.nih.gov/pubmed/10408484
http://www.ncbi.nlm.nih.gov/pubmed/10408484
http://www.ncbi.nlm.nih.gov/pubmed/11549429
http://www.ncbi.nlm.nih.gov/pubmed/11549429
http://www.ncbi.nlm.nih.gov/pubmed/12525232
http://www.ncbi.nlm.nih.gov/pubmed/12525232
http://www.ncbi.nlm.nih.gov/pubmed/12525232
http://www.ncbi.nlm.nih.gov/pubmed/12525232
http://www.ncbi.nlm.nih.gov/pubmed/15829317
http://www.ncbi.nlm.nih.gov/pubmed/15829317
http://www.ncbi.nlm.nih.gov/pubmed/15829317
http://www.ncbi.nlm.nih.gov/pubmed/15829317
http://www.ncbi.nlm.nih.gov/pubmed/23940744
http://www.ncbi.nlm.nih.gov/pubmed/23940744
http://www.ncbi.nlm.nih.gov/pubmed/23940744
http://www.ncbi.nlm.nih.gov/pubmed/16409881
http://www.ncbi.nlm.nih.gov/pubmed/16409881
http://www.ncbi.nlm.nih.gov/pubmed/16409881
http://www.ncbi.nlm.nih.gov/pubmed/16409881
http://www.ncbi.nlm.nih.gov/pubmed/23972816
http://www.ncbi.nlm.nih.gov/pubmed/23972816
http://www.ncbi.nlm.nih.gov/pubmed/22695062
http://www.ncbi.nlm.nih.gov/pubmed/22695062
http://www.ncbi.nlm.nih.gov/pubmed/19955524
http://www.ncbi.nlm.nih.gov/pubmed/19955524
http://www.ncbi.nlm.nih.gov/pubmed/19955524
http://www.ncbi.nlm.nih.gov/pubmed/23508275
http://www.ncbi.nlm.nih.gov/pubmed/23508275
http://www.ncbi.nlm.nih.gov/pubmed/23508275
http://www.ncbi.nlm.nih.gov/pubmed/23508275
http://www.ncbi.nlm.nih.gov/pubmed/12944057
http://www.ncbi.nlm.nih.gov/pubmed/12944057
http://www.ncbi.nlm.nih.gov/pubmed/12944057
http://www.ncbi.nlm.nih.gov/pubmed/12944057
http://www.ncbi.nlm.nih.gov/pubmed/17409828
http://www.ncbi.nlm.nih.gov/pubmed/17409828
http://www.ncbi.nlm.nih.gov/pubmed/17409828
http://www.ncbi.nlm.nih.gov/pubmed/24364923
http://www.ncbi.nlm.nih.gov/pubmed/24364923
http://www.ncbi.nlm.nih.gov/pubmed/24364923
http://www.ncbi.nlm.nih.gov/pubmed/24364923
http://www.ncbi.nlm.nih.gov/pubmed/18423313
http://www.ncbi.nlm.nih.gov/pubmed/18423313
http://www.ncbi.nlm.nih.gov/pubmed/18423313
http://www.ncbi.nlm.nih.gov/pubmed/18423313
http://www.ncbi.nlm.nih.gov/pubmed/19561261
http://www.ncbi.nlm.nih.gov/pubmed/19561261
http://www.ncbi.nlm.nih.gov/pubmed/19561261

	Lung Cancer Screening - Computed Tomography or Chest Radiographs?
	Abstract
	Introduction
	Chest radiograph 
	Computed tomography 

	Discussion
	References

