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OCULAR VOLUME DETERMINATION IN NIGERIANS Osesogie Usuale Ogbeide1, Afekhide Ernest Omoti2 ABSTRACT Objective: To determine the ocular volume in healthy Nigerian eyes. Methodology: This was a cross-sectional descriptive study of volunteers, staff and students of University of Benin Teaching Hospital (UBTH) and University of Benin, Nigeria. Measurements of the eyeball were taken on the B-mode image using a Medison’s Sonoace 1500 ultrasound machine using a 6.5 MHz curvi-linear transducer placed over the closed eyelid. The vertical, horizontal and axial diameters of the eyes of healthy subjects were measured and used to compute the ocular volumes. The age and sex of the subjects were also recorded. Results: Two hundred subjects comprising 125 females (62%) and 75 males (38%) were included in the study. The age range was 3-92 years and overall mean age was 41.48 ± 23.26 years for both sexes. The mean eyeball volume was slightly larger for males than for females. (Males: Right eye=10.64ccm3, Left eye=10.37ccm3; Females: Right eye=10.59 ccm3, Left eye=10.19 ccm3). The difference was not statistically significant (P= 0.229). The right eyeball volume was higher on the right for both males and females but the difference was not statistically significant (P= 0.198). There was a gradual increase in eyeball volume with age. Conclusions: This study was able to generate normal eyeball volumes in a sample of Nigerians which hopefully will serve as reference for normal values in Black Africans. KEY WORDS: Ocular volumes, Ultrasound, Nigerians. Pak J Med Sci
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INTRODUCTION Ultrasonography of the eyeball has become increasingly important as a diagnostic tool in clinical practice because it is a rapid, safe and 1. 2.



Osesogie Usuale Ogbeide MBBS, FMCR Department of Radiology, Afekhide Ernest Omoti MBBS, FMC (OPH), FWACS Department of Ophthalmology, University of Benin Teaching Hospital, Pmb 1111, Benin City, Nigeria. Correspondence Osesogie Usuale Ogbeide MBBS, FMCR Department of Radiology, University of Benin Teaching Hospital, PMB 1111, Benin City, Nigeria. E mail: [email protected]



* Received for Publication:



May 8, 2008



* Accepted:



October 2, 2008



808 Pak J Med Sci 2008 Vol. 24 No. 6



www.pjms.com.pk



atraumatic method of examination. The use of B-scan technique in ophthalmology was first described by Baum et al.1 and introduced their two-dimensional B-mode ultrasound application in ophthalmology, where they stated that their apparatus simulates a slit lamp, except that a pulsed ultrasound beam is substituted for the light beam. Ossoinig 2,3 reviewed the reliability and accuracy of ultrasonic diagnosis of one hundred ophthalmologic cases. Their conclusion was that ultrasonic evaluation provided the surgeon with maximum information available prior to surgical exploration as to the size and position of an orbital tumour. Advances in orbital sonography have led to prominence being attached to its benefits in the determina-
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tion of eyeball biometry. Also due to the global acceptance of eyeball ultrasonography, there is a need for local values for eyeball biometry in our environment to serve as a reference. Ocular volume may be increased pathologically in congenital glaucoma (buphthalmos), ectasias, staphylomas and high myopia, or may be decreased in microphthalmia, phthysis bulbi; or it may vary physiologically or as a racial difference. This study aimed at determining the sonographic range of normal eyeball volumes in Nigerians which could serve as reference values for Africans. METHODOLOGY This was a cross-sectional descriptive study. The study population was made up of volunteers, staff and students of University of Benin Teaching Hospital (UBTH) and University of Benin. Demographic data, including the age and sex were obtained. Informed consent was obtained from the subjects before the commencement of the investigation. Ethical approval was obtained from the Ethical Committee of the University of Benin Teaching Hospital, Benin City, Nigeria. Exclusion criteria: Subjects with positive ophthalmic pathology like tumours or fractures affecting the facial bones, proptosis and refractive errors such as hypermetropia and myopia were excluded. Also excluded were subjects with any previous history of ophthalmic surgery, subjects with orbital cellulites or past history of chronic glaucoma and subjects whose age could not correctly be ascertained. Subjects with trauma to the eye where contact with the transducer was impossible were also excluded. Similarly subjects with other systemic disorders such as toxic goitre, hypertension and diabetes mellitus were also not included in the study. Procedure for eye examination: With the subject lying in the supine position, they were asked to close the eyelid and coupling gel was applied over the lid. The subjects were instructed to fix their gaze at the ceiling. The 6.5 MHz curvi-linear transducer of the Medison’s



Sonoace 1500 ultrasound machine was placed over the closed eyelid and scanning was done in the transverse and vertical or cranio-caudal planes of the eye. This is known as the direct contact scanning technique. During the examination, those found to have previously undetected ocular lesions were excluded from the study. Frozen images or static scan protocol was taken which enabled accurate measurements to be carried out. Both eyes were assessed with two readings taken for each measurement. The mean values of both eyes were used to compute the results. Eyeball volume was determined by measuring the following: The maximum distance between the corneal interface to the vitreo-retinal interface to the macula. The anterior corneal interface echo was clearly visible as was the posterior lens interface echo and the optic nerve. This gave the axial length or the antero-posterior diameter. Note that the vertical or cranio-caudal diameter and axial length are approximately equal; both measurements being done from the corneal interface to the macula, the vertical diameter was not recorded in this study. Extreme care was taken by the sonologists to ensure that there was no indentation of the anterior surface of the cornea. Basic statistics were performed using the Statistical Analysis System (SAS) and the analysed data were expressed in descriptive statistics such as frequency tables, percentages, mode, median and mean. Correlative analysis, Students’ t-test, was used to test for significant differences. A statistical significance level of p-value of 
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