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Abstract 

In this study we present the risk of cataract among medical staff in neurosurgical department 

occupationally exposed to radiation compared to those of non-radiation workers. 

Cataract is the most common degenerative opacity of the crystalline lens developing with 

aging. Other risk factors for cataract are: infrared and ultraviolet radiation, systemic 

diseases (diabetes, hypertonic disease), eye diseases (glaucoma, high myopia), drugs 

(steroids), etc. High risk of developing cataract we find among staff occupationally exposed to 

radiation during operations – interventional cardiologists and neurosurgeons.  

This study includes 30 people between 33 and 60 years of age working in neurosurgical 

department and control group (the same amount and age of people not exposed to radiation 

in their work). After visual acuity measurement, the lens was examined by retroillumination 

method (red reflex) and using a biomicroscope. The patients were asked for presence of 

ocular and systemic diseases, eye trauma, drug, alcohol and tobacco abuse and for how many 

years they work in this department. 

There was one case with cataract among neurosurgeons. The doctor doesn’t have eye or 

systemic diseases, doesn’t take any drugs and is not alcohol or tobacco abuser. 

In the control group there were two persons with subcapsular cataract but they have diabetes. 

Radiation is one of the risk factors for cataract. Continuing of this epidemiological survey 

will provide further knowledge on the potential risk of occupational radiation-induced 

cataract among neurosurgical staff and will contribute for optimization of radiation 

protection. 

 

Introduction 

Cataract is one of the most common eye diseases. It is partial or complete opacification of the 

eye lens that progresses and leads to diminishing visual acuity [1]. Impaired vision from 
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cataract is surgically curable. There are many kinds of cataract classified by their morphology 

(cortical, nuclear, subcapsular) or etiology (cause and time of occurrence). The most common 

cataract is age related. It develops in 96% of people after sixty years of age [2]. Other risk 

factors for cataract development are: other eye diseases (glaucoma, uveitis, high myopia, eye 

injury), infrared and ultraviolet rays (non-ionizing), system diseases (diabetes, hypertension), 

prolonged steroid treatment. 

The purpose of the study is to detect opacities in the eyes of medical and paramedical staff 

involved in interventional procedures in two neurosurgical departments in Bulgaria. The aim 

is to learn whether long-term chronic low-dose occupational exposure to X-rays is associated 

with higher risk for cataract development.  

 

Materials and methods 

1. Every person involved in this study was questioned about:  

 Profession; 

 Ocular history – personal and family history if eye diseases (glaucoma, cataract, 

uveitis, high myopia, eye injuries, surgery for cataract, previous eye 

examinations, etc.); 

 Relevant medical history – diabetes, hypertonic disease, cancer (chemotherapy, 

radiotherapy), nuclear diagnostic procedures, history of autoimmune disease or 

use of systemic corticosteroids, etc.) 

 Other factors – years working with radiation, exposure to the sun, smoking, 

alcohol abuse. 

2. Visual acuity measurement with the best correction of the refraction (myopia, 

hyperopia or astigmatism. 

3. Ophthalmoscopy for fundus reflection. 

4. Slit lamp examination.  

The study included a total of 60 patients – 30 persons working in neurosurgical departments 

(22 doctors and 8 nurses) and a control group of 30 non-radiation workers. The participants 

were 30- to 60-years of age. Figure 1 present the distribution of participants by occupation. 
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Figure 1. Distribution of the participants in the study. 

 

Results 

Table 1 presents the distribution of staff and control group by occupation, gender and system 

diseases.  

Among the staff there was only one neurosurgeon with corticonuclear cataract of his left eye 

who underwent cataract surgery. He is 47 and has worked with radiation for 15 years in 

neurosurgical operating room every day. His right eye has high myopia (-6,50 Dsph) and is 

amblyopic (12/20 visual acuity) and his left eye is less myopic (-2,50 Dsph and -0,75 Dcyl) 

and after the cataract surgery the visual acuity is 20/20 (100%). No lens opacities were 

detected in the other personnel.  

Individual monitoring of the staff is regularly performed by only one dosimeter worn under 

the apron. No correlation between the eye lens opacities and individual doses was found.  

In the control group there were 2 persons with posterior subcapsular cataracts but they both 

had diabetes – one from 4 and the other from 7 years. 

 

Table 1. Distribution of the participants in the study by occupation,  

gender and system diseases 

Occupation Gender System diseases 

Neurosurgeons 22 M No 

Nurses 8 F No 

Control group 19 M / 11 F 2 with Diabetes – 1 M /1 F 

 

13%

37%

50%

Doctors

Nurses

Control group
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Discussion 

It is known that ionising radiation also can lead to cataract development [3, 4]. Radiation 

induced cataract has been classified by the International Commission of Radiological 

Protection (ICRP) as a deterministic effect with a threshold of 2 Gy for acute and 5 Gy for 

protracted exposure. A number of new epidemiological studies have suggested and elevated 

risk for cataract development in populations exposed to low doses of ionizing radiation bellow 

these assumed thresholds. For example, dose-related lens opacification has been reported at 

exposures significantly lower than 2 Gy among patients undergoing computed tomography 

examinations scans [5] or radiotherapy [6, 7], in astronauts [8, 9, 10] , atomic bomb survivors 

[11, 12], residents of contaminated buildings [13, 14], victims of the Chernobyl nuclear 

accident [15, 16], radiologic technologists [17], interventional radiologists [18] and 

interventional cardiologists [19, 20].These human epidemiological studies, as well as recent 

work with experimental radiation cataract in animals, suggest that cataract may occur 

following exposure to significantly lower doses of ionizing radiation than assumed 

previously. Some observations even suggest a stochastic basis for radiation cataractogenesis, 

with an absence of a dose threshold and described by a linear, no-threshold model. Such 

observations have implications for individuals undergoing radiotherapy or diagnostic 

procedures and for those occupationally exposed to ionizing radiation, such as interventional 

medical personnel (cardiologists, neurosurgeons, enterologists, urologists), nuclear workers or 

astronauts. 

 

Conclusions 

Only one case of eye lens cataract was found among the studied group. The data from 

personal dose monitoring of the neurosurgeons has not indicated any extreme doses.  

The patient with cataract exhibits also symptoms of dermatitis on his palms, and these 

symptoms in combination with patient’s age and exclusion of other cataractogenic factors 

suggest radiation genesis of his cataract. Further actions are planned to study the practice in 

the department and particularly of the suffered neurosurgeon. 

The available data are not enough to find correlation between cataractogenesis (effect) and 

dose to the eyes. Second dosimeter at a collar level or head level (on the lead glasses) would 

give the dose of the eye lens during the interventional procedures. This study indicates the 

urgent need of introduction of legislative measures for interventionists to wear second 

dosimeter as recommended by the international organisations [IAEA, ICRP]. 
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More studies are needed to precise the conclusions about dose-effect relation in 

cataractogenesis among medical staff working with radiation. 
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