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ARTÍCULOS CIENTÍFICOS RELACIONADOS CON LA MATERIA 

8.1 TRABAJO I 

Dosis de radiación en cerebro en una sala de neurorradiología 

intervencionista. 

RM Sánchez, E Vanó, JM Fernández, M Moreu y L López-Ibor. 

 

 

Publicado en American Journal of Neuroradiology en julio de 2014; número 

35, páginas 1276–1280.  
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E. VANOETAL. 

interventional cardiology laboratory, including 
max.imum <lose rate values (at the C-arm, at the chest 
dosemeter of the cardiologists and at the chest of the 
nurse). Lens doses measured with OSL at the glasses of 
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Figure 4. Patient dose per procedure (median values) for the 
different medica! specialties included in the study. 
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Figure 5. Ratio of over apron doses and patient doses 
(median values) for the different medica! specialists. 

the cardiologists in a sub-sample of 127 interventional 
cardiology procedures are also included in this table. 

DISCUSSION AND CONCLUSIONS 

When comparing the three interventional specialties, 
the present results show that the median values of 
scatter doses at the C-arm are in the rnnge of a few 
hundreds of µSv (449- 682), being around 50 % 
higher for cardiology and neuroradiology than for 
interventional radiology. 1t should be noted that 
patient doses (KAP values) in the analysed samples 
were also lower for interventional radiology. The 
ratios between scatter <lose at the C-arm and the 
values of KAP resulted about 20 % higher for cardi­
ology (see Table 1: 9.3 µG y Gy- 1 cm- 2 for IC and 
8.3 for IN and 8. 1 for IR). 

The median values of Hp(I O) measured by the 
chest dosemeter (over the apron) as recommended by 
ICRP in 2000 to estimate lens dosescio) resulted in all 
the cases, in a few tens of µSv per procedure. This 
means that if professionaJs work properly protected 
by the ceiling-suspended screen, the new limit of 20 
mSv y- 1 will not be easily reached. l t should never­
theless be highlighted that in this sample, several 
cases of high lens doses per procedure have been mea­
sured. The maximum doses resulted between 550 and 
1112 µSv in single procedures, and the mean values 
of doses per procedure measured by the chest dose­
meter resulted (see Table 1) in 65 µSv for IC, 46 for 
IN and 57 for IR. These values are more than a factor 
of two higher than the median values, which mean 
that in many procedures, the ceiling-suspended screen 
is still not properly used. 

Considering the median values of the ratio between 
lens doses (estimated from the chest dosemeter) 

Table 2. S ummary of statistical descriptors of the measured values for inten entional cardiology. 

Sample 
Mean 
Standard 
deviation 
Median 
Third 
quartile 
Maximum 

Cardiol. over apron 
dose per procedure/ 

µSv 

204 
65 

131 

21 
67 

995 

OSL cardiol. eye 
dose per 

procedure/ µSv 

127 
50 

104 

21 
39 

696 

Median values are highlighted in bold. 

C-arm dose rate 
per procedure/ 

mSv h- 1 

197 
29 
16 

29 
38 

86 

Page4 ofS 

Tnterventional cardiology 

Cardiol. over apron Nurse over aproo 
dose rate per 

procedure/ mSv 11- 1 
dose per procedure/ 

mSvh- 1 

191 168 
4 2 
6 5 

2 1 
5 2 

39 41 



                                                                  Roberto M.  Sánchez Casanueva 

 113 

STAFF LENS DOSES DURIN G INTERVENTIONAL PROCEDURES 

and KAP (0.21-0.46 µSv Gy- 1 cm2
) it could be said 

that the use of protective screen is ' reasonable' in 
this sample, but needs sorne improvement at the IR 
laboratory. 

The statistical results of the 'real' lens dose values 
measured with OSL resulted very similar to the values 
registered by the chest active dosemeters (for IC). 
This supports the recommendation produced by 
ICRP in 2000<10> to use the over aproa dosemeter as a 
practica! approach to estímate the dose to the lens of 
the eyes. The median values were 21 µ Sv in both cases 
(see Table 2), but third quartile was 40 % lower for 
OSL values. Table 2 also contains data on scatter 
dose rates, the maximum values being around 40 mSv 
h- 1 for cardiologists and also for nurses (dueto oper­
ating positions during procedures which do not allow 
protection). The median values are much lower (2 and 
1 mSv h- 1 for cardiologists and nurses, respectively). 

In any case we should highlight the limitation of 
the results in this article dueto that we are estimating 
lens doses from the values measured by the over 
apron dosemeter and more experimental data will be 
needed in the future to suggest better correlations<11 l . 

As a conclusion, with the median values of Hp(IO) 
measured with over apron dosemeters for the three 
interventional specialties, more than 800 procedures 
per year and per operator were necessary to reach the 
new Jens dose limit, with the conservative approach 
used to estímate lens doses from the over apron chest 
dosemeter. This value should be around 400 proce­
dures if the mean values were used for this extrapola­
tion. But the maximum and mean values measured 
suggest the need for a better use of the ceiling-sus­
pended screen or for goggles in sorne complex proce­
dures. When the correlation between estimated lens 
doses and patient doses was investigated , differences 
of 133 % were found between the different specialties, 
with the highest value in interventional radiology. 
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