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Medical imaging has undergone a tremendous technological evolution in the last decade, making it widely available for interventional procedures and thus
resulting in an exponential increase in radiation use.
The easy accessibility of modern X-ray medical imaging together with increased patient demand has resulted in its use outside the traditional radiology
department by numerous other clinical specialties, such as interventional cardiologists, orthopaedic surgeons, gastroenterologists, dentists, etc.
In interventional radiology, good practice recommends monitoring and dose registration in the clinical record of patients. Patients exposed to high radiation
doses must be monitored and followed to evaluate the radiation resulting effects.
Dosimetry is a complex process and the reports are sometimes a real challenge due to the various units and quantities used. Knowledge of the mechanisms
of action of ionizing radiation is essential for radiological risk management. The use of radioprotection equipment, the type and duration of exposure, and
the correct assessment of radiation biological side effects are essential in the use and control of radiation exposure. The application of the ALARA principle
is mandatory and radiation dose must be minimized as to never exceed the limits established by the International Commission on Radiological Protection.
This work aims to present the management of patients exposed to high radiation dose in Centro Hospitalar Universitário do Porto (CHUPorto).

This study was carried out at CHUPorto, within the scope of the
Committee on Radiation Protection (CPCR) (Scheme 1).
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Since 2018, the CPCR received 100 notifications from four specialties,
Cardiology, Radiology, Vascular Surgery and Neuroradiology (Chart 1).
The largest number of notifications came from Cardiology, but the higher
exposures and the higher fluoroscopy time occurred in Vascular Surgery
(Chart 2 and 3). As mentioned in Scheme 2, not all patients had a followup. After evaluating the Air Kerma (ESAK) and Entrance Skin Dose (ESD)
and the latest complementary diagnostic exams with radiation, only 55
patients were referred to follow-up. However, eleven patients died from
the diagnosed disease and only one patient developed deterministic
effects (transient erythema). It is noteworthy that there was a patient who
had a recommendation for periodic evaluations by ophthalmology for risk
of cataracts.

Scheme 1: CPCR Composition.
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Due to the increase in intervention procedures, which are often complex
and sometimes involve a total exposure time of more than one hour, it
has become essential for the CPCR to monitor the doses received by
patients. Since 2018, in the presence of a report of an abnormal high
dose in patients or professionals, the CPCR triggers an event
investigation (Table 1), monitoring and follow-up.
A sequence of procedures was also created in order to record and
assess the secondary effects of ionizing radiation (Scheme 2).
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Chart 1: Dose notification according to specialties, respective follow-up, and secondary effects
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Table 1: Trigger Values and trigger events established by CPCR
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Chart 2: Mean ESAK (Gy) according to specialties.

Scheme 2: The high dose notification is made by the radiographer to CPCR in a online platform, than the evaluation
is received and analyzed. If the patient has reached the dose threshold necessary for the development of
deterministic effects, the reference doctor is notified, and evaluates the patient in two weeks . The doctor must
verified the effects according to the established protocol. Then Reply to the CPCR, if the patient develops erythema
should have a follow-up by dermatology.
Chart 3: Fluoroscopy time distribution over procedure date.

The attribution to the CPCR of the competence to identify, follow-up and evaluate the exposures of marked patients undergoing fluoroscopy procedures allowed
to raise the awareness of professionals for the careful management of the dose to the patient and its effects. The implementation of the procedures referred,
allowed better monitoring of patients at risk, greater accuracy in monitoring doses and optimization of protocols.
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