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Abstract
Purpose: To establish the importance of ocular biometry in congenital and infantile cataract upon the visual outcomes.

Methods: The study was a retrospective study upon patients with congenital and infantile cataract. The study group included 58 eyes from 36 children. For cooperative 
children, for the ocular biometry we used the OCUSCAN biometer (Alcon, Forth Worth Tx). In very young children we used B-scan ultrasonography to measure 
the axial length (AXL) of the eye. The target refraction was hyperopia, concording with the age.

Results: The measurement of axial length revealed an eye between 20 and above 25 mm. The correlation between axial length and age showed a rapid increase in the 
first 12 months, a smaller increase between 100-150 months and stabilization after 200 months (statistically significant-medium correlation). The correlation between 
keratometry and age showed higher values of keratometry at younger children, with a significant decrease in the first 12 months and a smaller rate of decrease after 
24 months of age (statistically significant-high correlation).

Conclusion: our study shows that the axial length increases during childhood, especially in the first 2 years and the corneal curvature decreases from birth to different 
ages, parameters which induce the target refraction.

Introduction
Congenital cataract is defined as the lens opacification which 

appears at birth or in the first months of life [1]. Infantile cataract 
represents the opacification of the lens which appears after 2 years of 
age.

Congenital and infantile cataracts produce deprivation amblyopia 
and can thus cause long life visual impairment [2]. Visual deprivation 
has a significant impact on the development of fixation stability. That’s 
why it’s necessary an early diagnosis and referral for surgery in order to 
assure an accurate optical rehabilitation.

Appropriate refractive outcome following pediatric cataract surgery 
with intraocular lens implantation (IOL) requires accurate biometry 
[3], which should be carried-out by personnel experienced in biometry 
in infants and children. The calculation of IOL power in infants below 
1 years of age is prone to error [4]. Main reasons for sub-optical errors 
were: technical difficulties in measuring biometric parameters, the 
use of formulas and incomplete knowledge of the development of the 
eye in the first years of life. That’s why managing cataracts in children 
remains a challenge. The timing of the surgical treatment is crucial for 
the visual development and successful rehabilitation of children. 

Material and method
The study was a retrospective study upon patients with congenital 

and infantile cataract for a period of 3 years (2009-2012). The study 
group included 36 children, and a number of 58 eyes.

In our study were included children of both gender with congenital 
or infantile cataract, aged between 2 months and 13 years, with 
primary implantation of intraocular lenses (IOL). From the study were 
excluded the cases of traumatic or complicated cataract, microcornea, 
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microphthalmia, uveitis, aniridia, congenital glaucoma, persistent 
hiperplastic primary vitreous or retinal disease.

Ocular exam was performed before surgery at both eyes and 
included: visual acuity testing (at very young children we observed the 
ability of fixation or follow light; at the older one we used the Snellen 
chart); ocular refraction after cicloplegia, where it was possible (we 
used the PlusOptix System or the autorefractokeratometer (Topcan, 
Japan); keratometry – if possible; slit lamp examination in order to 
get information regarding the cornea, anterior chamber depth, iris, 
pupil and location and extension of the lens opacities; ocular motility; 
presence or absence of nystagmus or strabismus; tonometry – where 
it was possible (using the I-care tonometer, in order to rule out any 
association with glaucoma); measurement of corneal diameter; fundus 
examination, were it was possible.

In older and cooperative children, for the ocular biometry we used 
the Ocuscan biometer (Alcon, Forth Worth Tx). The axial length of the 
eye (AXL) was measured by A-scan ultrasonography contact method. 
The ultrasound velocities used were 1641 m/sec for lens. In very young 
children we used B-scan biometry in order to measure the AXL of the 
eye. The formulas for the calculation of IOL dioptric power were the 
standard one: Hoffer Q, SRK-T or Holladay, concording with the AXL.
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Regarding the type of the cataract we had in 40 eyes congenital 
cataract and the rest (18 eyes) were infantile cataracts (Figure 4). 

The majority of the congenital cases (27 eyes) were of zonular 
opacification type, total cataract was present at 10 eyes, nuclear 
opacities at 17 eyes and posterior polar at 4 eyes (Figure 5). 

At our patients, the measurement of AXL revealed an eye length 
between 20 and above 25 mm. In 11 eyes we had AXL between 20-
21 mm and 15 eyes with AXL between 22-23 mm (Figure 6). The 
correlation between AXL and age showed a rapid increase in the first 12 
months (0.53 mm/month), a smaller increase between 100-150 months 
(0.1 mm/month) and stabilisation after 200 months. The data were 
statistically significant with p<0.05 and r = 0.41 (medium correlation) 
(Figure 7).

The correlation between Km and age showed higher values of Km 

The target refraction following pediatric cataract surgery is 
hyperopia, upon the age of the child: +9D (where congenital cataract 
surgery is carried out at 4 to 8 weeks), +6D (where the operation is done 
at 6 months), +4D (where the operation is performed at 12 months), 
+2D (where surgery is done at 2 years), +1 - +2D (where surgery is 
performed after 3 years of age), emetropie: where surgery is done after 
11 years of age.

The measurement of dioptric power of IOL was made for in the 
bag implantation of the artificial lens. All the children received a 
hydrophobic acrylic IOL (Acrysof IQ - Alcon). 

For statistical analysis we used the “Student t-test” and the 
“Pearson’s correlation coefficient”. The last coefficient assessed 
the relationship between the patient’s age (in months) and ocular 
measurements (axial length and keratometry). The paired t-test was 
used to compare measurements from the unilateral eye with cataract 
and the healthy fellow eye. It was considered statistically significant 
when p< 0.005.

Results
All the patients were Caucasian, with ages between 4 and 216 

months of age; four eyes from 58 eyes (36 children) were under 12 
months of age and 8 eyes from 58 eyes (36 children) were between 12 
and 36 months of age. The majority of cases (30 eyes from 15 children) 
were between 37 to 72 months of age. Only 16 eyes (from 36 children) 
were below 120 months. The majority of the children were male (26 
eyes) (Figure 1). 

More than half of the cases were males (26) where 10 cases were 
females (Figure 2). Regarding the unilaterality or bilaterality, we had 14 
patients (14 eyes) with unilateral cataract and 22 patients (44 eyes) with 
bilateral cataract (Figure 3). 

Figure 1. Cases repartition according to age (months).

Figure 2. Cases repartition according to gender.

Figure 3. Cases repartition according touni/bi-lateral cataract.

Figure 4. Cases repartition according to cataract type.

Figure 5. Cases repartition according to type of opacification.
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at younger children, with a significant decrease in the first 12 months 
(-0.5 D/month) and a smaller rate of decrease (-0.1 D/month) after 24 
months of age (Figure 8). The data were statistically significant, p <0.05 
and r = 0.5 (high correlation).

A comparison of ocular parameters in unilateral cataract with 
the fellow healthy eye showed that Km and AXL were greater in the 
cataractous eye comparing with the clear lens eye (Figure 9-10). The 
results were statistically significant with p value <0.05 for Km and 
AXL. Comparing AXL from unilateral cataract with one eye from 
bilateral cataract, we found that the AXL from unilateral cataract was 
significantly greater than the AXL from bilateral cataract (p value < 
0.05) (Figure 3).

We didn’t find any significant difference between the AXL from 
bilateral cataract (right eye, left eye) (p value >0.05) (Figure 11). 
Comparing the estimated target refraction and postoperative ocular 
refraction we had 3 eyes with a myopic shift of -4 iopters, 7 eyes with a 
myopic shift of -2 diopters even though the results were good (p value 
<0.05) (Figure 12).

Discussions
Ocular biometry in congenital/infantile cataract is very important 

for the visual outcomes but also very challenging because of the lack 
of cooperation. That’s why to performing ocular biometry on children 
needs general anaesthesia.

The formulas used for biometry are those for adult people, 

Figure 6. Cases repartition according to axial length.

Figure 7. Correlation between axial length and age.

Figure 8. Correlation between keratometry and age.

Figure 9. Keratometry in unilateral cataract vs. keratometry in fellow eye.

Figure 10. Axial length in unilateral cataract vs. axial length in fellow eye.

Figure 11. Axial length in bilateral cataract at right eye vs. axial length in bilateral cataract 
at left eye.

Figure 12. Target refraction vs. postoperative refraction. 
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concordant with the AXL of the eye. There are studies [5] which 
showed that Hoffer Q formula it’s more predictive. Dahan et al. [6,7] 
showed that SRK-T formula was the best. Eibschitz Tsimhoni et al. 
[8] concluded that the error in IOL calculation is 0.8-1.3 D/D error in 
both children and adults. Mittelviefhans et al. [9] evaluated errors in 
keratometry due to lack of fixation in children who had keratometry 
under general anaesthesia. Their conclusion was that in order to 
improve the accuracy of the results multiple K readings should be 
taken. Hug et al. [10] concluded that the use of the aphakic refraction 
to calculate AXL and K value offers an alternative in paediatric patients 
when ultrasonic or patients sedation was not possible.

In our study, using the formulas concording with the AXL length 
we had 3 eyes (%) with a myopic shift of – 4 D and 7 eyes (%) with a 
myopic shift of -2 D. the results were statistically significant (p = 0.005). 
We used for AXL < 22 mm the Hoffer Q formula, for AXL between 22-
24 mm – Hoffer Q formula and for AXL > 24 mm – SRK-T formula. 

Regarding the refractive target we established to be hyperopia, 
concording the age. Wilson et al. [5] concluded that most surgeons aim 
for moderate hyperopia (3 D and <7 D) in infants under 12 months and 
mild (< 3D) to moderate hyperopia in infants at 12 months. Crouch et 
al. [11] recommended that the refractive goal for 2-4 years is +2- +3 D, 
for 4-6 years is +1- +2D and for 10 years is +1D. Neely et al. [12] found 
that 23 % of the pediatric patients had a refractive outcome more than 
2D from the anticipated result and the variability outcomes were found 
especially in children younger than 2 years of age and an AXL < 19 mm. 

Khan et al. [13] in a retrospective study found that the ultrasonic 
AXL value and estimated AXL values had a difference of 0.05 mm and 
were not significantly different.

In our study the children had  AXL lengths between 20 to 25 mm. 
We concluded that the AXL length had a rapid increase  in the first 12 
months of age (0.53 mm/month) a and a stabilisation after 200 months. 
Cappozzi et al. [4] obtained the same results.

Trivedi and Wilson [14] studied a large series of cataract patients 
whose age ranged between 1 month to 18 years. Their results are 
broadly consistent with our findings. They showed shorter AXL in girls 
than in boys.

Regarding both eyes, we found AXL significantly greater in eyes 
from unilateral versus bilateral cataract (p= 0.00064). Trivedi and 
Wilson [14] showed the same results after 60 months of age. We didn’t 
find any difference in AXL length between right eye and left eye in 
bilateral cases (p=0.7). Also UD Shrestha et al. [15] in their study showed 
that the mean value of axial length in different age group is nearly equal 
in operated and fellow eye, with no significant modification (p.0.05).

Regarding unilateral pediatric cataract, we found that AXL length 
in the cataractous eye was shorter than in the noncataractous eye 
(p=0.03). Kugelberg et al. [16] showed the same results. Shrestha et al. 
[15] showed that in unilateral congenital cataract the AXL length in 
the affected eye is shorter than the healthy eye and the lens is thinner. 

Cappozzy et al. [4] didn’t find any difference between AXL in 
unilateral cataract with the fellow eye. Maybe the different results in 
our study can be explained that we used the same ultrasound velocity 
for both eyes. In the cataractous eye the ultrasound propagation is 
faster and may lead to an underestimation of AXL in the affected eye.

Regarding the Km value and age, our study showed a significant 
decrease of Km in the first 12 months (0.5 D/month). We also found a 
small rate of decrease after 24 months of age (-0.1 D/month). Trivedi 

and Wilson [14] showed in their study that Km stabilises by 6 months 
of age, but they showed steeper corneas and shorter AXL in girls than 
in boys. Cappozzi et al. [4] found that modification in Km continue in 
the second semester and also in the second year of life, although at a 
lower rate. The same results were shown by Ehlers et al. [17].

In our study we had a myopic shift of 4 D in 3 eyes and a myopic 
shift of 2 D in 7 eyes. Crouch et al. [11] reported a myopic shift of 3.66 
D in children operated in 3-4 years of age, 2.03 D in children operated 
in 7-8 years and 1.88 D ion children operated on 9 years. Some studies 
[18] showed that the implantation of a PC-IOL may retard the axial 
elongation of the eye comparing with the aphakic eyes. Plager [19], 
Wilson [20] and Dahan [6] reported almost the same results regarding 
the myopic shift. The conclusion was that children aged 2 years and 
under at the time of surgery had a significantly greater predicted 
myopic shift and a greater variance in the predictive refractive change 
than those older than 2 years at the time of surgery.

Conclusions
In conclusion our study shows that the AXL length increases during 

childhood, especially in the first 2 years and the corneal curvature 
decreases from birth to different ages, parameters which induce the 
target refraction.
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