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Abstract

This paper reports the study of Patient Skin Dose Equivalents in Lagos State, Nigeria, as one of the strategies of
patient protection and x-ray procedure quality assessment. 13 most frequent x-ray diagnostic procedures were
studied. These were chest, skull, cervical spine, lumbosacral spine, sinusis, pelvis, plain abdomen, shoulder, foot,
hysterosalpingography, intravenous urography, barium meal and barium enema. 1977 procedures were monitored
for a period of 12 months in both private and public hospitals carefully selected from all over the state. The
results obtained compared favorably well with those from similar studies reported in the literature. The slight
differences observed have been ascribed to variations in the patient anatomy, exposure conditions and choice of
radiographic parameters.

1. Introduction

The main radiation protection problem in the diagnostic applications of x-rays is the
unnecessary irradiation of patients and staff. Exposures to ionizing radiation and the
associated health hazards necessitate the need for justification, optimization and respect of
norms as recommended by the relevant international organizations [1]. Patient exposures in
most cases are justified having taken account of alternative diagnostic methods using non-
ionizing radiation [2]. Optimization implies reduction of patient dose to minimum possible
while still obtaining all the necessary diagnostic information according to the ALARA
principle.

Evaluation of Patient Skin Dose Equivalent (PSDE) is an optimization process intended for
monitoring and assessment of performance within a department as part of dose reduction and
patient protection strategies. PSDE is useful in the assessment of the potential harms from a
particular procedure and for intercomparison of quality and standards between departments at
national and international levels. The various direct and indirect methods of patient dosimetry
exist in the literature [3,4,5]. PSDE monitoring is of particular importance in third world
countries where the larger percentage of the radiation facilities are old, many of them not
regularly serviced and the quality control and recalibration of the electric, mechanical and
dosimetric performance parameters are almost non existent as in the developed countries.

This paper reports the PSDE from 13 most frequent x-ray diagnostic procedures in Lagos
state, Nigeria. Lagos, being the economic and the industrial nerve center of the country, is the
most densely populated city in the West African subregion. The number of private hospitals in
the state is far greater than public emd they are of varying sizes and standards. Some of the
public and private hospitals have been selected for this study. The results obtained were
compared with similar studies reported in the literature. The goal is to improve the quality of
radiodiagnostic procedures, the quality being defined in terms of qualitative image vis-a-vis
the dose to patient.

2. Materials and methods

PSDE were monitored for a period of 12 months in 10 different public and private hospitals
distributed all over Lagos state. The criteria for selection of hospital included good
representation of type of diagnostic procedures studied, the geographical location, how busy
the hospital is and the facilities available. The 13 procedures studied were chest, skull,
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cervical spine, lumbosacral spine (LSS), sinusis, pelvis, plain abdomen, shoulder, foot,
hysterosalpingography (HSG), Intravenous Urography (IVU), Barium Meal (BM) and Barium
Enema (BE). 1977 procedures were monitored out of which 1485 were common and 492
were special procedures.

Thermo luminescence Dosemeter (TLD) LiF chips were placed one on each side and one at the
central axis of the rectangular x-ray beam on the patient skin. From reading the chips the
average PSDE for each exposure was determined. The TLD reader was Tolede 654 from
Vinten U.K. at the Federal Radiation Protection Service. The system had been pre-calibrated
at the dosimetry laboratory of IAEA in Seibersdorf, Austria. A patient radiological
examination conditions and radiological parameters.

3. Results and discussions

The number of exposures, the range of the PSDE and the mean values for the various
procedures monitored are summarized in table 1 below.( Table not provided). The ranges of
the PSDE from the literature are contained in the last column for comparison. The PSDE
recorded cover a wide range and vary with patients. This observation is expected because each
patient is unique in anatomy, age, weight, illness and exposure conditions. Patient dose
depends on type of procedure, beam size or the volume of tissue in the beam, patient
positioning as well as radiological parameters such as KV, mAs, type and speed of film, use
of intensifier and grid, age, type and the output of the x-ray facility. These technical and
patient anatomical difference have been identified to account for the wide PSDE ranges. Some
procedures such as LSS, HSG, IVU, BM and BE gave PSDE values which are multiples of the
means annual background dose limit. The range of the PSDE obtained compared with those
by Roger R.T. [6] and the means PSDE values by Shrimpton et al.[7] show a good agreement.
The slight differences could be attributed to the patient anatomical and exposure parameter
differences.
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