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     Abstract. An automatic system of clinical-diagnostic information aimed at radiological protection and 
sanitary prevention  has been applied to workers exposed to ionising radiation at the University of Naples 
Federico II over the last 5 years. The medical surveillance has been carried out in  247 workers on duty at  29 
scientific Departments and 30 laboratories of Naples University Federico II  exposed to radiation sources which 
were constituted by a particle accelerator, RX Diffractometer, electronic microscope and radionuclides of low 
energy (32P, 35S, 7Be, 3H, 125I, 14P, 14C, 33Y, 241Am, 55Fe,  109Cd, 57Co, 88Y, 226Rn, 133Ba, 137Cs, 
60Co, 210Pb, 109Cd,  22Na). For every person exposed a computerized case sheet was elaborated recording 
clinical, biological, dosimetric and other preventive data (anlage, smoking, alcohol, drugs, toxics). In case of 
localized radiation risk, computerized capillaroscopic monitoring of the regions of the skin exposed to radiation 
was carried out. The results of the research show that the absorbed doses in the workers have generally been 
under effective dose limit for public exposure (1 mSv/y). The clinical and biological data have shown the 
healthiness of the workers exposed to ionising radiation.  Also the capillaroscopic examinations in the localized 
expositions of the skin have generally given good perfusion of the exposed tissues, integrating the health 
concept. The statistical and computer method with computer developed graphics has proved useful in particular 
risk conditions (i.e.hematic alterations, functions of the emunctory organs, etc.).This research has highlighted the 
role of medical surveillance in developing health promotion criteria and intervention planning through a 
complete real-time control of data. 
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1. Introduction 
 
As far as Radioprotection is concerned, current law stipulates that the doctor in charge of health 
and safety should complete a Personal Health Document (PHD) for every worker exposed to the 
risks of ionising radiation in accordance with the official guidelines (DL.gs.241/00). The PHD 
serves as a medical record for the worker and includes information regarding preventative, routine 
and specialised health screenings.  
The 241/00 legislative decree states that automatic data elaboration systems can be used for 
appendix Xl as long as the way data is stored and the system is accessed abide by the following  
conditions. Only the doctor in charge of staff health and safety or his/her delegate is allowed to 
access the system, and any judgements regarding workers exposed to radiation as to their fitness 
and suitability for work can only be traceable to the doctor in charge of health and safety through 
an identification code which they themselves generate.  
The data on any medical card is not only useful in the present but can also be useful later for 
updating information. If an “information system” can be defined as the series of processes 
necessary to produce information, the way these processes are organised, and the technological 
tools used to carry them out, then the clinic record card is an example of an information system 
which relies on the creation of a data-base.  (Fig.1). 
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Figure 1 Layout of computerised PHD 

 

 
2.    Methods 
 
The clinical-diagnostic information regarding workers exposed to ionising radiation over the last five 
years in non-medical faculties at the Federico II University of Naples was fed into the computer 
system. 747 workers were monitored, 247 of whom were type B exposure, and they came from 29 
different departments and 30 laboratories. Radiogenic sources included:1 3MV accelerator particles; 5 
Electronic microscopes; 10 RX diffractometers; 40 low activity radioisotope sources (32P, 35S, 7Be, 
3H, 125I, 14P, 14C, 33Y, 241Am, 55Fe,  109Cd, 57Co, 88Y, 226Rn, 133Ba, 137Cs, 60Co, 210Pb, 
109Cd,  22Na). An electronic clinic record file was created for each worker for the doctor and all 
clinic data, results of tests and analyses and any other useful information including family medical 
history, smoking and drinking habits, use of drugs or medicines, exposure to toxins, viruses or non-
ionising radiation was entered in it [1,2].  
As far as risk of localised exposure, which is the most significant, is concerned, we tested the 
microcirculation using computerised capillaroscopy and thermographs of the exposed tissue. 
Capillaroscopy is a painless method involving the examination of micro vessels using special 
microscopes. This enables us to visualise the peripheral surface capillaries. This technique for 
examining cutaneous microcirculation in exposed areas of skin using computerised video-
capillaroscopy which indicate levels of perfusion and blood-flow in the tissue have further developed 
the concept of health [3]. 
 Capillaries are particularly sensitive to ionising radiation and the effects of high doses of ionising 
radiation on the capillary network include erythema, oedema and changes in perfusion levels in 
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affected tissue. The way the skin, capillaries and micro-circulation depends on the levels of radiation 
[4]. In the past, we could only study the capillaries which are visible in the nail bed on the hand. With 
the technology available today using optic fibres probes, we can study any area of skin we want and 
the computer allows for a quantitative as well as multiparameter evaluation [5-6].  Thermographs, 
which are used when people are accidentally exposed to acute or chronic radiation, enable us to 
measure the thermal gradient in the cutaneous and subcutaneous layers and the various changes to the 
vascular network caused by the radiation of the tissue resulting in either cold, deficit zones or hot, 
hyperflux zones. 
 
3.    Results 
 
The clinical and laboratory data revealed that the workers’ general state of health was good where 
working conditions respected the safety norms in accordance with radioprotection legislation. Whether 
workers were judged fit for work or not depended on the individual case. Risk factors were evaluated 
for each worker. Priority was given to factors like professional experience and skills, and the relative 
risks and benefits that exposure would bring were weighed up. The staff were pronounced fit to work 
in the great majority of cases. (Fig.2). 
 
Figure 2- Medical examination report .Years 2003-2007 
 

 
 
 
 The doses of radiation absorbed by people who are legally classified as being “exposed” proved to be 
frequently below the levels of those in the normal population (Table 1).  
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Table 1. The dose of radiation absorbed .Years 2003-2007 
 
 
 
 
 
 
 
 
 
 
 
There was one case of suspected accidental external exposure from 32P and 35S after contact with  a 
contaminated sample container and this worker was quickly sent for a computerised capillaroscopy 
and cutaneous thermograph which both gave normal values for the indicators and ruled out the 
possibility of an overdose.  
In a context like this, the periodic health checks which have been stipulated by law have led to the 
development of criteria for health promotion.  
The most important health indicators were haemochromocytometric tests and levels of glycaemia, 
cholesterol, transaminase and creatinine.  
At the same time, techniques for examining cutaneous microcirculation in exposed areas of skin using 
computerised video-capillaroscopy which indicate levels of perfusion and blood-flow in the tissue 
have further developed the concept of health.  
The statistical- computer methodology with graphics produced directly by the computer indicates 
trends and has therefore proved useful in certain risk conditions (alterations in the haemocytogram, 
emuntory organ function, etc).  
 
4.  Conclusions 
 
Using a computer system to handle the data regarding medical surveillance for radioprotection has 
enabled us to plan for change as we have all the relevant data available in real time . Computer logic 
allows for the creation of special indicators which the Authorised Doctor or Medical Surveillance 
Officer can use to check up on particular clinic values, consult diagnostic images, check on previous 
doses or look at a patient’s clinic record in real time using a key word search. This methodology has 
made it possible to develop and calculate over time: statistical and epidemiological data of general 
health interest; risk indicators; alarm signals relating to risk situations; results from links with 
databases; procedures for training graphics and a guide to prevention and protection.  
Computerising personal medical records as part of the surveillance procedure for staff at risk of 
exposure should go further, with computerised authentication and recognition procedures using 
biometric systems [7] to ensure that the way the record cards are filled in is brought up to date. In this 
context, the use of computer applications for the medical surveillance of workers would seem to offer 
great opportunities for development in a future where the safety of workers and health promotion are 
priorities.    
 
 
 
 
 
 
 
 
 
 

YEAR DOSE < 1 mSv 1 mSv < DOSE  < 2 mSv 2 mSv < DOSE < 6 mSv 
2003 45% 55% 0% 
2004 13% 77% 10% 
2005 29% 68% 3% 
2006 68% 32% 0% 
2007 100% 0% 0% 
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