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ABSTRACT 
 

Background: Astigmatism is an error of refraction that can affect visual outcome after cataract 
surgery. The degree of astigmatism is usually estimated pre-operatively by keratometry readings. 
These readings can help in the plan of surgical technique and choice of intraocular lenses during 
cataract surgery in order to improve visual outcome. This study was done to provide data on the 
pattern of preoperative astigmatism in cataract patients in South East Nigeria. It is hoped that this 
knowledge will increase the awareness on pre-operative astigmatism among ophthalmologist so that 
they can improve their surgical skills on ways of reducing this astigmatism or avoid worsening it. 
Methods: A retrospective review of keratometry readings of 533 patients were taken from June 
2018 to December 2019, with emphasis on the cylinders.  
Results: The most common degree of astigmatism was -0.75DC. The proportion of patients with 
preoperative astigmatism ≤ -1.00DC was 60% while 40% had values higher than -1.00DC. 
Conclusion: There may usually be significant pre-operative astigmatism in patients scheduled for 
cataract surgery. This calls for an improvement in surgical skills in minimizing astigmatism and 
avoiding worsening preoperative astigmatism. There should be increase availability and use of toric 
lenses for correction of preoperative astigmatism. Finally accurate postoperative refraction will have 
a positive impact in the management of astigmatism, whether preoperative or surgically induced.  
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1. INTRODUCTION 
 

The human eyes are specialized sense organs 
that are capable of receiving visual images, 
which are then relayed to the brain for 
interpretation. It could be compared to a camera, 
in that it has refracting structures – the cornea 
and lens, which helps refract and focus light rays 
on the retina – which could be likened to a 
camera film. Hence, image is perceived clearly 
when parallel rays of light coming from infinity 
are focused on the retina. This takes place when 
the refracting structures of the eyes are optimal. 
 

However, there are certain refraction 
abnormalities, known as Errors of Refraction, 
which leads to conditions whereby light rays are 
made to focus either in front of the retina 
(Myopia), behind the retina (Hyperopia), or the 
light rays are unable to meet at a focal point 
because of variation of refraction in different 
meridians of the eye (Astigmatism) [1].

 

 

Astigmatism could be either Regular or Irregular. 
Astigmatism is said to be regular when the 
refractive power changes uniformly from one 
meridian to another; there are two principal 
meridians. It is said to be irregular when there’s 
an irregular change of refractive power in 
different meridians; there are multiple meridia [1].

 

 
Depending upon the axis and the angle between 
the two principal meridians, Regular Astigmatism 
can be classified into: - 
 

 With-the-rule Astigmatism; the 2 principal 
meridians are horizontal & vertical, and are 
placed at right angles to one another. 
However, the vertical meridian is more 
curved than the horizontal. 

 Against-the-rule Astigmatism; here, the 
horizontal meridian is more curved than 
the vertical meridian. 

 Oblique Astigmatism: the 2 principal 
meridians are not horizontal & vertical but 
are at right angle to each other. 

 Bi-oblique: Astigmatism; the 2 principal 
meridians are not at right angle to each 
other. 

 

Depending upon the position of the 2 focal 
lines in relation to retina, it can be further 
classified into: - 
 

 Simple Astigmatism: where the rays are 
focused on the retina in one meridian, and 
either in front (Simple Myopic Astigmatism) 

or behind (Simple Hyperopic Astigmatism) 
the retina in the other meridian. 

 Compound Astigmatism: where rays of 
light in both meridians are focused either  
in front (Compound Myopic Astigmatism) 
or behind (Compound Hyperopic 
Astigmatism) the retina. 

 Mixed Astigmatism: Where light rays in one 
meridian are focused in front of the retina 
and the other behind the retina. 

 
Astigmatism could be caused by conditions that 
lead to abnormalities in the curvature of the 
cornea or of the lens, or a tilted or obliquely 
positioned lens. Often times, cataract surgery 
induces significant astigmatism, or worsens 
existing astigmatism [2]. A good proportion of 
patients may have significant preoperative 
astigmatism [3]. 
 

Patients with astigmatism usually complain of 
blurry vision, distortion of object shape and 
asthenopic symptom (dull eye pain, headache, 
eye fatigue, drowsiness). Some may assume a 
head tilt position (torticollis) in an attempt to bring 
their axes nearer to the horizontal or vertical 
meridians. Some may also present with half 
closure of the eyelids, so as to produce a 
stenopaeic vision. 
 
Astigmatism could be corrected optically; by the 
use of cylindrical lenses in form of spectacles or 
contact lenses, surgically via Laser in-situ 
Keratomileusis (LASIK), Photo-astigmatic 
refractive Keratotomy (PARK) and Astigmatic 
Keratotomy (AK). Cataract surgery has also been 
used to correct or modify pre-existing 
astigmatism to improve visual outcomes. Thus it 
is important to know the magnitude of an existing 
astigmatism which could guide on type of 
surgical incisions to make and the axes where 
the incisions can correct or reduce the 
astigmatism. There are also sphero-cylindrical 
(or toric) intraocular lenses which can be used to 
correct astigmatism after cataract surgery [4]. 
 
Many developing countries like Nigeria do not 
have adequate access to cylindrical or toric intra-
ocular lenses to correct astigmatism, or where 
they are available the cost may be prohibitive. 
There is paucity of data on the pattern of pre-
operative astigmatism in Nigeria hence this 
study. Living in this part of the world where 
records are not well kept, this study was 
therefore undertaken to provide further data for 
future references. 



2. METHODS 
 

This is a retrospective review 
preoperative Keratometry readings in Anya 
Specialist Eye Clinic, Umuahia Abia State Nigeria 
between June 2018 to December
keratometry was done with an autorefractor 
(UNICOS; URK-700; s/n: K7QLB9K) performed 
with the autorefractor in “auto-mode” 
biometry pre-operatively. The “auto
removes inter-operator bias/errors. 
 

Cylindrical readings were recorded
biometry results. These cylindrical readings were 
not prescribed for the patients. 
 

3. RESULTS AND DISCUSSION
 

A total number of 533 cylinder readings were 
recorded from the biometry results. These 
included both children and adults. 
 

Table 1 shows the frequency of different degrees 
of astigmatism recorded from patients. The range 
of distribution of astigmatic power in the eyes 
from the study was between -0.25DC to 
dioptre cylinder (DC). 
 

It can be seen that the commonest value of 
astigmatism was -0.75 DC, making up 17.6% of 
the recorded values. Sixty percent (60%) of the 
patients had pre-operative astigmatism of 
1.00DC or less, 40% had values above 
while16.9% had values above -2.00 DC.
 

A plot of the cylinder powers against the 
frequency shows an intial steep rise with a peak 
at -0.75, a steep decrease from -
and a gradual decline to higher astigmatic values 
(Fig. 1). 
 

Fig. 1. Distribution of pre
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 of patients’ 
preoperative Keratometry readings in Anya 
Specialist Eye Clinic, Umuahia Abia State Nigeria 

December 2019. The 
keratometry was done with an autorefractor – 

700; s/n: K7QLB9K) performed 
mode” during 

The “auto-mode” 
 

Cylindrical readings were recorded from the 
cylindrical readings were 

3. RESULTS AND DISCUSSION 

A total number of 533 cylinder readings were 
recorded from the biometry results. These 

shows the frequency of different degrees 
of astigmatism recorded from patients. The range 
of distribution of astigmatic power in the eyes 

0.25DC to -9.00 

It can be seen that the commonest value of 
0.75 DC, making up 17.6% of 

the recorded values. Sixty percent (60%) of the 
operative astigmatism of -

1.00DC or less, 40% had values above -1.00DC 
2.00 DC. 

A plot of the cylinder powers against the 
requency shows an intial steep rise with a peak 

-0.75 to -1.50 
and a gradual decline to higher astigmatic values 

Similar studies from Northern Nigeria and other 
countries; (China, Brazil, Bosnia & Herzegovina) 
showed that almost 50% of patients studied had 
preoperative corneal astigmatism equal to or 
greater than 1.00DC [5-8]. 
 

Table 1. Frequency of pre-operative
astigmatism values

 

S/N Cylinder power 
1 -0.25DC 
2 -0.50DC 
3 -0.75DC 
4 -1.00DC 
5 -1.25DC 
6 -1.50DC 
7 -1.75DC 
8 -2.00DC 
9 -2.25DC 
10 -2.50DC 
11 -2.75DC 
12 -3.00DC 
13 -3.25DC 
14 -3.50DC 
15 -3.75DC 
16 -4.00DC 
17 -4.25DC 
18 -4.50DC 
19 -4.75DC 
20 -5.00DC 
21 -5.25DC 
22 -5.75DC 
23 -6.00DC 
24 -6.25DC 
25 -6.50DC 
26 -7.00DC 
27 -7.50DC 
28 -8.00DC 
29 -9.00DC 

 

Distribution of pre-operative astigmatism 
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Similar studies from Northern Nigeria and other 
countries; (China, Brazil, Bosnia & Herzegovina) 
showed that almost 50% of patients studied had 
preoperative corneal astigmatism equal to or 

operative 
astigmatism values 

Frequency 
74 
93 
94 
59 
50 
27 
28 
18 
16 
15 
9 
10 
6 
7 
3 
2 
2 
5 
2 
2 
1 
2 
1 
1 
1 
2 
1 
1 
1 
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4. CONCLUSION 
 

There may usually be significant pre-operative 
astigmatism in patients scheduled for cataract 
surgery. This calls for an increased awareness 
for cataract surgeons to learn and improve their 
skills in the different incisions used to minimise or 
treat existing corneal astigmatism and avoid 
worsening the astigmatism with suboptimal 
surgical incisons. There should be increased 
availability and use of toric lenses for correction 
of preoperative astigmatism especially for higher 
values. Finally, accurate postoperative refraction 
will have a positive impact in the management of 
astigmatism, whether preoperative or surgically 
induced. 
 

5. RECOMMENDATION 
 

Cataract surgeons in Nigeria should be 
conversant with surgical steps and incisions that 
can reduce pre-operative astigmatism. 
Ophthalmologists and other stake holders in 
eyecare in Nigeria should also find ways of 
increasing the availability and affordability of toric 
lenses for cataract surgeries in Nigeria. 
Increased practice and experience in refraction is 
essential in correction of astigmatism 
postoperatively. 
 

6. LIMITATIONS 
 

At the time of collation of data for this study, the 
biometry print-outs which contained the 
information on the types and axes of astigmatism 
was not available  and thus could not be included 
in the results. 
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