
Why protect against radiation? 

 

The effects of ionising radiation are twofold 

1.Non –stochastic (Deterministic) effects  

- Rad. Dermatitis  

- Rad. Cataracta  

- Teratogenic (congenital abnormalities)  

 

2.Stochastic (Probabilistic) effects  

- tumours, leukaemia  

- genetic effects  

 

 

Safety limits (threshold dose)  

Certain limits are set by international organizations (ICRP) to:  

 avoid deterministic effects  

 limit stochastic (probabilistic) effects  

 

with the principle to keep dose as low as reasonable achievable  

ALARA 
  



Annual collective dose 

Fluoroscopy contributes 90% of the annual collective dose to staff in 
diagnostic radiology.  Due to the cumulative effect of radiation, staff 
members, who are chronically exposed to low doses of radiation, are 
vulnerable to the stochastic effect of radiation. 

 

Effects of radiation 

The threshold dose for the occurrence of biological damage for radiation 
protection purposes is referred to as the effective dose, and this is 
expressed in Sievert (Sv). This quantity reflects the biological damage 
that potentially occurs. The two main biological effects caused by 
ionising radiation are stochastic and deterministic (non-stochastic) 
effects. The difference is that stochastic effects may occur while 
deterministic effects always occur.  

Deterministic effects occur when cells in tissue or an organ are killed. 
This will clinically be visible above a certain threshold dose. This effect 
may lead to development of erythema, hair loss or cataract formation.  

Stochastic effects may result when irradiated cells are modified rather 
than killed. The first sign of the presence of a stochastic effect of ionising 
radiation is induced cancer. The average latent period for development 
of leukaemia is seven years, and for other cancers, 20 years. The 
second sign of the occurrence of a stochastic effect is the genetic effect 
where ionising radiation may damage the genes and chromosomes of 
the germ cells. Although lower ionising radiation doses result in lower 
occurrence of genetic changes, slight physical or functional impairment 
may be passed on to future generations. Reducing ionising radiation in 
theatre is imperative because the chance of occurrence of genetic and 
carcinogenic effects “is always higher than zero”. 

 

Primary Source of Radiation 

The entrance skin port should be considered the major radiation source 
for occupational exposure, thus scatter from the patient.  

  



*Note the following statement from the ICRP (ref 4825-3093-1464) 

Statement on Tissue Reactions, approved on April 21, 2011.  

4) Although uncertainty remains, medical practitioners should be made 
aware that the absorbed dose threshold for circulatory disease may be 
as low as 0.5 Gy to the heart or brain. Doses to patients of this 
magnitude could be reached during some complex interventional 
procedures, and therefore particular emphasis should be placed on 
optimisation in these circumstances.  

 

RELID (Retrospective Evaluation of Lens Injuries and Dose)  

The ICRP has now reviewed recent epidemiological evidence 
suggesting that there are some tissue reaction effects, particularly those 
with very late manifestation, where threshold doses are or might be 
lower than previously considered. For the lens of the eye, the threshold 
in absorbed dose is now considered to be 0.5 Gy. 

 

In practice it means: Performing a few fluoroscopic procedures per 
week that require only a few minutes of fluoroscopy time per 
procedure (i.e. less than 5 min), sufficient protection of the eye lens can 
be achieved by using a lead screen or wearing lead glass eye wear.  

But if protection is not used, there can be a risk. 

Threshold 

20mSv per annum 
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