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Abstract 

Lung cancer is one of the leading cause of death among all cancer types, killing 

approximately 34 000 people per year. By the time symptoms develop, the tumour is often at 

an advanced stage and the prognosis is bleak. Treatment at a less advanced stage of disease by 

surgical resection has been shown to substantially reduce mortality. Screening would be 

attractive if it could detect presymptomatic lung cancer at a stage when surgical intervention 

is feasible but has been the subject of scientific debate for the past three decades. Low-dose 

CT scan screening greatly improves the likelihood of detecting small nodules and, thus, of 

detecting lung cancer at a potentially more curable stage 
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Objective 

The purpose of our study was to compare a image quality and radiation doses between low-

dose CT and follow-up standard diagnostic CT for lung cancer screening. 

Materials and methods 

During 5 days we studied 50 patients (37 men, 13 women; mean age  61 years)  with different 

risk factors like: 50+ years old, smokers, cough. Thay were admitted with hight risk of lung 

carcinoma underwent both lung low-dose CT (75 mA) and standard-dose CT (330 mA). Low-

dose CT and standard-dose CT were independently reviewed, in a delayed fashion, by three 

radiologists for the characterization of the changes in the lungs (location, size) and for indirect 

signs in parenchyma. The presence of non-pulmonary-related disorders was also assessed. 

Informed consent was obtained from all patients.  

We used a 64 Light Speed VCT – GE scanner. A modified Single breath - hold Routine chest 

– Low dose protocol was used for every patient. The pitch & speed, the kV and mA were 

reduced. Table 1 below shows the data which is performed research. 

 

Table 1 - Parameters of research 

Parameters Standard protocol Low-dose protocol 

kV 120 80 

mA 330 75 

Scan type Helical helical 

Rot. time 0.6 1.0 

Rot length Full Full 

Detector coverage 40.0 mm 40.0 mm 

Thickness 5.0 mm 5.0 mm 

Pitch & Speed 1.375:1/55.00 0.516:1/20.62 

Interval 5.00 mm 5.00 mm 

SFOV Large body Large body 
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DLP 570,13 mGy-cm 249,36 mGy-cm 

Total exposure time 4.6 s 19.4 s 

 

Results 

Each of the three physicians analyzed 37 nodules by low-dose CT screening and follow-up 

standard diagnostic CT. There were no significant differences between low-dose CT and 

follow-upstandard diagnostic CT for lung cancer screening in all criteria. Agreement of the 

evaluation of all categories in the final diagnosis exceeded 94% (p < 0.001). Of the 17 

subjects evaluated (8 men and 9 women; mean age, 62 years) there were 4 (3 men and 1 

women; mean age, 57 years) malignant nodules and 14 (6 men and 8 women; mean age, 

64 years) possibly benign nodules. The size of possibly benign nodules was 4 to 14.5 mm, 

and that of malignant nodules was 14 to 18 mm. The mean size of the four malignant nodules 

(16 mm) was larger than that of the 33 possibly benign nodules (9.5 mm). 

Discussion 

Lung cancer is one of the leading cause of death among all cancer types. By the time 

symptoms develop, the tumour is often at an advanced stage and the prognosis is bleak. Low-

dose CT scan screening greatly improves the likelihood of detecting small nodules and, thus, 

of detecting lung cancer at a potentially more curable stage. [1]  

Low-dose CT scan screening greatly improves the likelihood of detecting small nodules and, 

thus, of detecting lung cancer at a potentially more curable stage. [16]  

The estimates described here suggest that a single baseline CT screening examination for lung 

cancer would result in a fairly low risk (<0.06%) for radiation-induced lung cancer, and 

negligible risks for other cancers. The estimated risks are higher for current smokers than for 

former smokers, and the risks would be expected to be higher for heavy ever-smokers 

compared with light ever-smokers. 

The only important radiation-related hazard from low-dose CT lung screening is radiation-

induced lung cancer. Although the dose to the lung from a single low-dose CT lung 

examination is low (typically 2.5–9.0 mGy), the associated lung cancer risks are not 

negligible, for two related reasons: First, the excess risk for radiation-induced lung cancer is 

highest in those aged approximately 55 years at exposure, in contrast to the radiation-

associated cancer risks for most other sites, which are highest at much younger exposure ages. 

Thus, for example, routine screening mammography, while delivering a similar dose to the 

breast (typically about 3 mGy) [5,16], probably results in a substantially lower risk, because 

the radiation-associated cancer risk to the breast at ages above 40 or 50 is much lower than 

that at younger ages. [2,6] 

The second reason for concern regarding CT lung examinations in adult ever-smokers is the 

evidence that radiation damage and smoking damage interact synergistically. Although this 

interaction is hard to quantify, the results of most studies suggest that the interaction is near 

multiplicative. [4,7,9,10,11]  An intermediate interaction, between additive and multiplicative, 

has also been suggested for radon exposure [5], and there is at least one report of an additive 

interaction. [14] 

The radiation risks estimated are for radiation-induced lung-cancer incidence rather than 

mortality; however, because of the high mortality-to-morbidity ratio associated with lung 

cancer [9], it seems reasonable to use these incidence risks as a baseline for a minimum 

requirement in the reduction in lung cancer mortality through CT lung screening. Given the 

estimated upper limit of a 5.5% increase in lung cancer risk due to annual CT-related 

radiation exposure, a mortality benefit of considerably more than 5% may be necessary to 

outweigh the potential radiation risks. 

It is clear that the radiation-related risks decrease rapidly with increasing age at 

commencement of screening. If the radiation risks prove to be a concern, an increase in the 
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minimum age at which screening is recommended, from 50 to 60 years, would reduce the 

risks considerably. Another alternative would be to screen every 2 years, which would reduce 

the radiation risk by about 50%. More lung cancers were diagnosed in the screening group, 

indicating some degree of overdiagnosis and need for longer follow-up. [16] 

The present study indicated that low-dose CT screening provided diagnoses similar to 

standard diagnostic CT. The image quality of low-dose CT may be high enough for it to be 

used for the diagnosis of lung cancer as a method of repeated follow up.The dose to the lung 

in low-dose CT is less that of standard CT. Furthermore, it is suggested that in a high-risk 

population with the habit of cigarette smoking, annual low-dose CT for lung cancer screening 

is modestly recommended. It is important to create an effective low-dose CT protocol for lung 

cancer screening that takes into consideration both radiation dose and image quality.[12] 

Conclusion 
Low-dose CT achieves sensitivities and specificities close to those of standard-dose CT in 

assessing the diagnosis of lung cancer. Despite the reduced dosage, we got a satisfactory 

imaging. This study suggests that low-dose CT can be effectively used as a follow-up 

standard diagnostic CT in place of standard-dose CT in order to reduce the radiation dose. 
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