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Abstract.CT fluoroscopy(CTF) results in a high dose for the area under investigation in comparison 
with other types of examination. On the basis of data from April 2005 to March 2008, we measured the 
X-ray doses at the target site in CTF of the lungs, lumbar vertebrae, and pelvis as well as the X-ray dose 
to the female reproductive organs, and calculated the effective dose. The CT equipment used1  was an 
Aquilion 16. TLDs were inserted into an anthropomorphic phantom in positions corresponding to the 
target sites and the reproductive organs. Standard tube voltage and tube current were used as 
measurement conditions, and the scanning time used was the average value for each type of examination 
during the two years. Dose measurements were taken in the following order: scanography, helical scan, 
CTF, helical scan. X-ray element calibration was carried out through reciprocal comparison made 
between an ionization chamber dosimeter corrected according to government standards and the TLD for 
each tube voltage used for measurement. Dose estimation software was used to calculate the effective 
doses. During the two years there were 136 CTF examinations. These included 43 scans of the lungs, 13 
of lumbar vertebrae, and 18 of the pelvis. The X-ray doses were 0.1 mGy at both the ovaries and the 
uterus for lung scans, 2 mGy at the ovaries and 1 mGy at the uterus for lumbar vertebrae scans, and 40 
mGy at the ovaries and 20 mGy at the uterus for pelvic scans. The effective dose was highest for the 
lumbar vertebrae, followed by the lungs and finally the pelvis. 
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1. Background 
Because the scope of the scanning location in X-ray CT fluoroscopy is limited, unlike 
conventional scanning, some areas receive high doses of radiation. In this study we 
investigated the number of scans carried out at our university hospital during the three years 
from April 2005 to March 2008, and on the basis of this data we evaluated the direct X-ray 
doses received by patients in CT fluoroscopy of the lungs, lumbar vertebrae, and pelvis, the 
X-ray dose to the female reproductive organs, and the effective dose.  
 
 
 
 
 
 
                             
* Presenting author, E-mail: 82007302@fujita-hu.ac.jp 



 

 2 

2. Methods 
2.1. We surveyed the locations scanned, number of cases, and fluoroscopy times for CT 
fluoroscopy scans carried out during a two-year period at our university hospital. We 
calculated the average fluoroscopy time and evaluated the X-ray dose. The fluoroscopy times 
for X-ray dose evaluation were all regarded as 100 s. Measurement conditions and 
measurement sites are shown in Table 1. 
 
 
2.2. X-ray element calibration was carried out through reciprocal comparison made between an 
ionization chamber dosimeter corrected according to government standards and the TLD for 
each tube voltage used for measurement. The TLD calibration coefficient was multiplied by 
the f-factor to calculate the dose absorbed by tissue. 
2.3. TLD were placed inside and on the surface of an anthropomorphic phantom, and the X-ray 
dose to lungs, lumbar vertebrae, and pelvis measured under the conditions used for CT 
fluoroscopy at our university hospital. 
2.4. The direct X-ray dose and the dose received by the female reproductive organs were 
calculated from the TLD measured values. The positions of the female reproductive organs 
were set up as indicated in Figure 1. 
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Figure 1. The positions of the female reproductive organs 

 
2.5. The ImPACT dose estimation program was used to calculate the effective dose received 
by patients at the time of each CT fluoroscopy scan. 
 
3. Results 
3.1. The average fluoroscopy times in 2006, 2007, and 2008 for lungs, lumbar vertebrae, and 
pelvis were 107 s, 132 s, and 135 s respectively. Table 2 shows the number of CT fluoroscopy 
scans of each location carried out in our university hospital from April 2005 to March 2008. 
The graph in Figure 2 shows the relation between CT fluoroscopy locations and the number of 
scans. Lungs accounted for the greatest number at 64, followed by the pelvis and lumbar 
vertebrae in that order. 
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Table1.The number of CT fluoroscopy scans of each location 

 
No. Location Number Average scan time Max Min SD CV

[sec] [sec] [sec] [%]
1 Lung 64 107 467 8 94.7 88.8
2 Breast 49 76 307 15 59.2 78.4
3 Pelvis 27 135 422 15 111.0 82.5
4 Lumber vertebrae 25 132 356 36 96.9 73.6
5 Abdomen 27 150 415 10 104.5 69.5
6 Iliopsoas muscle 2 182 238 126 79.2 43.5
7 Disk 1 189 189 189 ― ―
8 Lower leg 7 97 271 18 87.1 89.5
9 Pancreas 1 359 359 359 ― ―
10 Kidney.Adrenal gland 6 96 175 59 41.5 43.1
11 Small intestine 1 122 122 122 ― ―
12 Cervix 3 197 245 169 ― ―

Total 213 .  
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Figure2.The relation between CT fluoroscopy 

And the number of scans 
 

3.2.Table 2 shows the entrance surface absorbed dose for each CT fluoroscopy scan. The 
average values of each absorbed dose were 77.69 mGy for the lungs, 71.05 mGy for lumbar 
vertebrae, and 51.77 mGy for the pelvis.  
 

Table2.The entrance surface absorbed dose for each CT fluoroscopy scan 
Phantom Slice thickness Dose
slice No. [mm] [mGy]

Right lung 17 8 6 77.69 1.00
Lumber vertebrae 23 12 8 71.05 0.91

Left pelvis 30 12 6 51.77 0.67

Location TLD number Comparison
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3.3. Table 3 and 4 show the X-ray dose at the female reproductive organs for each CT 
fluoroscopy scan. The X-ray dose at the ovaries was lowest during lung scans at 0.09 mGy, 
followed by 2.19 mGy during lumbar vertebrae scans and 41.54 mGy during pelvic scans. The 
X-ray dose at the uterus was 0.06 mGy during lung scans, 1.17 mGy during lumbar vertebrae 
scans, and 22.14 mGy during pelvic scans. These latter two figures were respectively 19.5 
times and 369 times the dose received during CT fluoroscopy scans of the lungs. 
 
 

Table 3.The X-ray dose at the ovaries 
Slice thickness Dose at the overies

[mm] [mGy]
Lung 8 0.09 1.00

Lumber vertebrae 12 2.19 24
Pelvis 12 41.51 461

Location Comparison

 
Table 4. The X-ray dose at the uterus 

Slice thickness Dose at the uterus
[mm] [mGy]

Lung 8 0.06 1.00
Lumber vertebrae 12 1.17 20

Pelvis 12 22.14 369

Location Comparison

 
 
 
3.4. Table 5 shows the results of the effective dose according to ImPACT. The effective dose 
was divided into that for CT fluoroscopy and helical scan and combined. The total X-ray doses 
were 12.7 mSv for the lungs, 10.6 mSv for lumar vertebrae, and 9.8 mSv for the pelvis. These 
latter two figures were respectively 0.83 and 0.77 times the doses during CT fluoroscopy scans 
of the lungs. The tissue weighting factors for each organ were taken from data published in 
ICRP Publication 103 (issued 2007).  
 

Table5. The effective dose according to ImPACT 

Helical① CTF Helical② Total
Lung 5 2.7 5 12.7 1.00

Lumber vertebrae 3.3 3.9 3.3 10.6 0.83
Pelvis 3.5 2.8 3.5 9.8 0.77

ComparisonLocation
Effective dose[mSv]

 
 
 
 
 
 
４．Conclusions 
The X-ray dose to the female reproductive organs during CT fluoroscopy pelvic scans is 
significantly greater than that during lung scans, by a factor of about 400. The effective doses 
during CT fluoroscopy were very different for scans of the lungs, lumbar vertebrae, and pelvis, 
ranging from 4.3 mSv to 5.7 mSv. The X-ray dose received by patients undergoing CT 
fluoroscopy scans should be evaluated comprehensively, including both the dose to the 
irradiated organs and the effective dose. 
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