
        Journal of Ophthalmology Research & Therapeutics                                                                                                                        

Keratometry, Biometry and Intraocular Lens power of Guinean Patients Undergoing 
Cataract Surgery at the Eye Center Clinic in Conakry

Thierno Madjou Bah1,3*, Alpha Ibrahima Balde2, Abdoul Karim Balde3, Sonassa Diane3, Fadima 
Tamim Hann3, Mamadou Sanoussi Barry3 and Paule Ursule Nekam-Djomgang1

Abstract
This study aims to propose a standardized IOL Power that could be extrapolated to the general popula-
tion who do not benefit from kerato-biometry and IOL power calculation during surgery. This observation-
al study was over two years and included 216 eyes of 216 patients, regardless of sex, aged over 39, all 
of whom had undergone age-related cataract surgery. An association was sought between socio-epidemi-
ological variables and mean values for keratometry, axial length, anterior chamber depth and intraocular 
implant power. Statistical analysis was carried out using Epi Info 7.2 Software. Correlations between the 
ocular biometric parameters and the mean age were analysed with the Person test for a p-value < 0.05. 
The study revealed that means values of Keratometry was 44.7±2.2 D, Anterior chamber dept 3.2± 0.5mm 
; axial lengh 23.4±1.0 mm and IOL Power 21.0±2.0 D. A significant association was found between gen-
der and mean values for keratometry, biometry and IOL power (p=0.001). These values could serve as a 
reference for many centers in the country and during surgery campaigns for the Guinean population.
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Introduction
Cataracts are the most blinding eye disease of the el-
derly. The only currently known effective treatment 
is surgery. Several techniques have been developed, 
and even the most recent and sophisticated, femto-
second laser-assisted surgery, is not sufficient on its

own to restore good visual condition [1]. For the best 
possible post-operative functional result, a series of 
well-conducted preliminary examinations is required 
to find the intraocular lens (IOL) perfectly suited to 
the eye to be operated on. These are keratometry and 
biometry. The aim of these measurements is to use
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mathematical calculations to find the IOL power best 
suited to each eye, so as to restore or at least improve 
the patient's vision as much as possible. A recently 
published study showed that dry eyes can affect ker-
atometry measurements [2]. In another study, the au-
thors also found that IOL power could be affected by 
the keratometry method used, the type of ultrasound 
used and its velocity, even after error-free biometry 
[3]. Despite these recent publications, a Burkinabe 
study had already found, that an average IOL power 
of 21.5 diopters was perfectly well adequate in 60% 
of cataract operated eyes [4]. The present study was 
motivated on the one hand by the non-availability 
of biometry devices in some ophthalmology centers 
in Guinea and on the other hand by the constant 
stock-outs of IOLs of certain powers. The aim of the 
present study was to propose an intraocular implant 
power that could be extrapolated to the guinean pop-
ulation, based on the mean values obtained from the 
keratometry and biometry of patients undergoing 
consultation at the EYE Center ophthalmology clin-
ic in Conakry.

Patients and Methods
Patients 
The study was observational, running from January 
2023 to December 2024. It included 216 eyes of 216 
patients, regardless of sex, aged over 39, all of whom 
underwent age-related cataract surgery at the EYE 
Center Ophthalmology Clinic. The study excluded 
other forms of cataract and patients in whom ker-
atometry was practically impossible (keratoconus, 
ectatic cornea, scar cornea or dystrophy, nystagmus, 
and Parkinson's patients). Recruitment was carried 
out in accordance with the recommendations of the 
Helsinki Declaration of Ethics for Studies Involving 
Human Subjects [5]. 

Methods
Recruitment Method 
Patient recruitment was exhaustive, carried out by 
an ophthalmologist in a consultation room target-
ing populations aged forty and over, complaining of 
reduced distance visual acuity. A full slit-lamp oph-
thalmological examination was carried out, and pa-
tients diagnosed with operable cataracts were select-
ed. Once informed consent had been obtained and 
signed by the patient or his legal representative, the 
indication for surgery was established. Keratometric

and biometric parameters were measured in a dedicat-
ed room. The variables studied were sociodemograph-
ic (age, gender, education status), biometric (keratom-
etry, axial length and depth of the anterior chamber) 
and intraocular implant power. Educational status was 
applied to measure its influence on biometry.

Keratometry
The study used a Korean-built Matronix® QK30+ au-
tomatic keratorefractometer. The measurement meth-
od involved the patient sitting in front of the machine, 
with his chin resting on the chin rest. The test patterns 
targeted the central 3 mm of the patient's cornea, and 
three consecutive measurements were taken automati-
cally, with the average used for this study. Thus, kera-
tometry (K) expressed in dioptres (D) was the average 
of the flattest corneal radius of curvature (K1) and the 
most cambered radius of curvature (K2). Keratometry 
was considered small for values < 42 D, normal be-
tween 42-46D and large for values ≥ 47 D [6]. Kera-
tometry was taken by the same operator.

Axial Length and Anterior Chamber Depth
Axial length (AL) and anterior chamber depth (ACD), 
expressed in millimeters (mm), were measured using 
a Quantel Medical® Compact Touch ultrasound scan-
ner in A mode. Patients were positioned supine and 
asked to stare at a point on the ceiling perpendicular 
to their gaze. A drop of Proparacaine hydrochloride 
0.5% (Aurocaïn®) was instilled into the eye before 
positioning the ultrasound probe. The probe was 
placed in the center of the cornea, and the laser beam 
activated by the foot pedal to take the measurements 
automatically. Ten measurements were successively 
and automatically taken by the machine, and the aver-
ages were used for this study. Axial length was said to 
be small for values < 22 mm, normal between 22-25 
mm and large ≥ 26 mm [7]. The ACD was said to be 
narrow for values < 2.4 mm, normal between 2.4 - 3.9 
mm and very deep for values ≥ 4.0 mm [8]. The ACD 
was measured before surgery at the same time as axial 
length. The different measurements were taken by the 
same experienced ophthalmologist.

Calculating the Power of the Intraocular Implant (P)
The method of calculation was that once the values of 
the axial length obtained from biometry in A mode, 
the values of K1 and K2 obtained from keratome-
try and the constant A of the implant supplied by the 
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manufacturer (A=118.4), they were introduced into the Quantel® biometer which automatically proceeded to 
calculate the power P of the implant. The theoretical formula SRK- T, which states that P = A - 2.5 AL- 0.9 K 
[9], the most commonly used formula today, in our context, was immediately selected. The average power was 
calculated by summing the individual powers of each patient over the total number of the study population.

Statistical Methods
Statistical analysis was carried out using Epi Info 7.2 software and the data exported to Excel using R v4.2 
Software. The uncorrected Chi square test was used to compare frequencies and proportions. Mean values of 
keratometry, axial length, and intraocular implant power were compared between age, gender and education 
status using the Kruskal-Wallis rank sum test. Correlations between ocular biometric parameters and age 
means were analysed with the Person test for a p-value < 0.05.

Results
Descriptive Study
A total of 216 patients were included in the present study out of 571 cataract surgeries. This large number of 
excluded patients corresponded perfectly well to our selection criteria and made it possible to minimise bias, 
which was a fundamental limitation of this study. Its advantage lies in the fact that, despite its small size, it has 
nevertheless made it possible to find average values for biometric parameters that will be sufficiently usable 
for services within the country. The table 1 summarises the descriptive parameters of the study population.

Table 1 : Socio-Epidemiological Parameters, Keratometry, Axial Length, Anterior Chamber Depth and In-
traocular Implant Power.

n % Mean ± SD Extremes 
Sex
Male 107 49.5 - -
Female 109 50.5
Instruction status
Instructed 39 18.1
Uninstructed 177 81.9
Age (years)
48-57 43 19.9
58-67 75 34.7 66.5±9.9 48 – 94 
68-75 64 29.6
76-84 22 10.2
≥ 85 12 5.6
K (Dioptre)
< 42 45 20.8 44.7±2.2 36.9 – 54.2
42-46 167 77.3
≥ 47 4 1.9
ACD (mm)
< 2.4 17 7.9 3.2± 0.5 2.0 – 4.3
2.4-3.9 172 79.6
≥ 4,0 27 12.5
AL (mm)

< 22 3 1,4 23.4±1.0 21.4 – 30.3
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K : keratometry 
ACD : Anterior chamber depth
AL : Axial length 
P : intraocular implant power

In this survey, 64.3% of patients were aged between 58 and 75, with a significant proportion of 20% younger, 
aged under 58. There were as many women as men, with a sex ratio of 1. The education ratio was 0.2, with 
82% of the population uneducated. Keratometry was normal in 77.3% with a mean of 44.7±2.2 dioptres ; ex-
tremes of 37 and 54 dioptres. However, it was very small in 21% of patients and very large in almost 2%. Mean 
anterior chamber depth was 3.2±0.5 mm, with extremes of 2.0 and 4.3 mm. It was normal in almost 80% of 
the population and deeper in 12.5%. Mean axial length was 23.4±1.0 mm, with extremes of 21.4 and 30.3 mm. 
The eyes were normal overall in almost 98% of the population, and very small in 3 patients. For intraocular 
implant power, the average found in this series was 21.0±2.0 D with extremes of 9.5-25.0 D. Nearly 46% of 
the population had an intraocular implant with a power between 20-22 D ; 42% had a power ≤ 19 D and only 
12.5% had a higher power.

Analytical Study
The table 2 summarizes the correlation of mean values for keratometry, biometry and IOL power with so-
cio-epidemiological parameters
Table 2 : Correlation of Mean Values for Keratometry, Biometry and IOL Power with Age, Gender and Edu-
cational Status.

K (D) AL (mm) ACD (mm) P (D) P-value
Mean age (year)
 < 67 43.8 23.3 3.3 21 ≥ 0.292
 ≥ 67 43.4 23.5 3.3 20.5
Sex
Male 43.2 23.6 3.3 21.5 < 0.001
Female 44.1 23.1 3.2 20.5
Instruction status
Instructed 43.3 23.6 3.2 20.5 ≥ 0.100
Uninstructed 43.8 23.3 3.3 21

Discussion 
Cataract, known to be the leading cause of curable blindness worldwide [10], has as its only effective treat-
ment exclusively surgery [1]. The present study was to investigate the keratometry and biometry of cataract 
surgery patients at the EYE Center clinic in Conakry in order to propose a standardized IOL extrapolable to 
the Guinean population not benefiting from calculation of their implant power during the surgical procedure. It 
is safe to say that this is the very first study of its kind in the Republic of Guinea. A more inclusive population 
size would have been desirable, but as this is a preliminary study, its scientific character cannot be compro-
mised. In the literature, although cataracts used to be a pathology of older subjects [11],

22-25 211 97.7
≥ 26 2 0.9
P (D)
≤ 19 90 41.7 21.0±2.0 9.5 – 25.0
20-22 99 45.8
≥ 23 27 12.5
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current publications show that they are becoming younger and younger, given the average age in the series. 
In their study of the epidemiological and clinical aspects of cataract in the administrative region of Kankan in 
Guinea in 2022, Sovogui MD et al. [12] found a population with an average age of 65.2±39.4 years. In 2022, 
Mba AT et al. [13] revealed that the mean age was 68.6±12.1. For Yoon JH et al [14] in 2023 their population 
had a mean age of 69.50 ± 9.46 years. In Portugal Ferreira TB et al. [7] had a population of 69.0± 10 years. 
No static sex difference was found in any of the published series. Cataracts therefore affect as many women as 
men. With regard to corneal refractive power, the number of patients with normal keratometry (between 42-46 
D) in this series was highly comparable to those in Gabon [13]. Table 3 clearly shows the biometric parameters 
of similar studies.

Table 3 : Mean Values of Biometric Parameters from Recent Published Studies.
Parameters Ferreira TB et al. 

2017 (Portugal)
Huang Q et al. 
2018 (China)

Mba AT et al. 2019 
(Gabon)

Yoon JH et al. 
2023 (Korea)

Keratometry Automated Automated Automated Automated
Biometry OLCR I US I
Population 13 012 6933 1 196 203
K (D) 43.9 ± 1.7 44.2 ± 1.6 43.4 ± 1.5 44.1 ± 1.3
AL (mm) 23.9 ± 1.6 24.3 ± 2.4 23.3 ± 0.9 24.1 ± 1.5
ACD (mm) 3.3 ± 0.4 3.1 ± 0.5 - 3.1 ± 0.4
P (D) - - 21.6 ± 2.2 20.2 ± 3.5

OLCR : Optical low-coherence reflectometry 
US : Ultrasound 
 I : Interferometry.

Overall, the mean values for this series are perfectly consistent with all these publications. However, as far 
as keratometry is concerned, they are much closer to Asian values than to African and Caucasian ones. The 
biometric values, meanwhile, are identical to those for Gabon and Portugal. Generally speaking, the Guinean 
population is therefore within the normal limits of keratometry and biometry worldwide. There is no signifi-
cant static difference between the mean intraocular lens power calculated in this series and that of Mba Aki et 
al. [13] in Gabon or Yoon JH et al. [14] in Korea. This would mean that an IOL with a power of between 19 and 
23 dioptres could be well suited to the Guinean patient, enabling him to have useful vision post-operatively 
without prior calculation, of course, if the surgical procedure had been simple. However, it would have been 
desirable for each centre to have its own equipment for the patients they treat. In this study, the lack of corre-
lation found between keratometry and biometry with age (p ≥ 0.292) was contrary to the series by Mba AT et 
al. [13], who found a significant correlation between these variables. They indicated that axial length tended 
to decrease with age, although the cross-sectional nature of the study did not allow them to explain why. The 
difference between the studies may lie in the methods used. In this series, the influence of sex was highly sig-
nificant on all the biometric parameters. The cornea were more curved in women and the eyes longer in men. 
For Mba AT et al. [13], mean keratometry was significantly higher in men and axial length greater in women. 
The superiority of axial length in men compared to women found in this series had already been reported by 
numerous studies [7,11,15] in the order of 0.5 to 0.9 mm. As for the IOL power, keratometry seems to be the 
determining measure for calculating the IOL power in this study unlike the Gabonese series by Mba AT et 
al. [13] for which, axial length was the determining parameter. In the present series, the power was higher in 
men despite a greater axial length. The patients' state of instruction was not correlated with the keratometry 
and biometry parameters (p≥0.100). However, from a practical point of view, the majority of non-instructed 
patients had a real problem with fixation and stability linked to comprehension. For these patients, keratometry 
and biometry by interferometry would be very useful.
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Conclusion 	
This study presents normative biometric parameters 
and their relationships in a Guinean population. It 
provided data on the keratometry, axial length and 
intraocular implant power of cataract surgery pa-
tients in Conakry. These values could serve as a ref-
erence for many centres in the country and during 
surgery campaigns for the Guinean population. A 
multicentre study should be carried out with a larg-
er population size to gain a better understanding of 
these results.
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