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ASTIGMATISM IN INFANTS: STUDY OF CHANGING 

VISUAL AXIS IN INFANTS AND CHILDREN. 

 

  

ABSTRACT 

Background: Astigmatism is an abnormality within the curvature of the attention. It occurs 

when light rays strike a spherical lens obliquely, or the line of vision to its principal axis is 

not parallel. Refraction away from the axis occurs when light strikes a lens obliquely and 

distorts the image formed.  

Aim: This study aimed to look at the prevalence of against-the-rule, with the-rule, and 

oblique-axis astigmatism in children. The change in cylinder index of refraction power and 

alignment of astigmatism in babies and young children is studied. 

Methodology: To conduct the study and thoroughly search the literature separately, 

references and abstracts were reviewed. Books like Parson’s diseases of the Eye by Dr. 

Radhika Tandon and several articles, WHO website, etc., were referred.  

Result: The study relied upon many studies on refractions procured by the near-retinoscopy 

methodology that knowledgeable Refractionist accomplished. 

Conclusion: It can be concluded that young children have a high incidence of against (???) 

type of astigmatism and that after this age (which age?), most children are with the rule. 

Keywords: Astigmatism, foci of the retina, retinoscopy, asthenopia, cycloplegia, cylindric 

axis, distortion of vision. 

 

INTRODUCTION 

According to recent studies, astigmatism cases differ between infants and school-aged 

children (1). Because there are so many cases of astigmatism in kids under the age of one and 

so few cases in children going to school, a large portion of slightly earlier astigmatism must 

be corrected between the ages of just one and six. Astigmatism is a refraction condition 

whereby any spherical correcting lens cannot right a point of light to yield a multinucleated 

image on the retina. 

Astigmatism is when the relatively strong refracting meridian is perpendicular to the surface, 

and the weaker refracting meridian is horizontal. In other terms, this implies that the minus 



 

 

cylinder axis is placed between 180° ± 30°. Under normal circumstances, the eyelid on the 

superior limbus applies some pressure, and therefore the vertical meridian is more 

perpendicular. 

A primary aim here is to look at the prevalence of against-the-rule, with the-rule, and 

oblique-axis astigmatism in young children. Even if subjects were selected only based on 

complaints of poor vision, a wider proportion of younger children in the group had 

astigmatism, which is against type, than in the older age categories. 

Against the rule, astigmatism happens when the stronger refracting meridian is horizontal and 

the vertical meridian is weaker. In other terms this means that the minus cylinder axis is 

placed between 90°± 30°. This phenomenon is not identical to physiologically in the eye; 

therefore, this type of astigmatism is called ‘against the rule.’  

 

Symptoms include blurring and distortion of vertical, horizontal, or diagonal lines, affecting 

the patient's overall vision, eyestrain, eye fatigue, and headaches.  

Astigmatism in children leads to the worst forms of asthenopia, such as painful headaches, 

and is a delayed diagnosis of early and delayed treatment. The letters seemed to be “running 

together.” Astigmatism is an important cause of asthenopia and headache of ocular origin. 

 

Astigmatism that is against the normal physiology of the eye, even in milder forms, causes 

severe asthenopia; on the other side, a much severe form of ‘with the rule’ astigmatism can 

be resisted by the eye.  

According to Atkinson et al. (2), the onset of astigmatism has decreased to that of young 

children, around the age of 18 months. 

If images are not focused on the retina or whether one is focused on the retina and the other is 

not, the associated sphere that is myopia or hyperopia is calculated. 

If images are not focused on the retina or whether one is focused on the retina and the other is 

not, the associated sphere that is myopia or hyperopia is calculated. 

Correction of astigmatism is done via the cylindrical lens. A fusion of anlenseslindrical lens 

and spherical, known as a sphero-cylindrical lens, is used to correct spherical errors with an 

astigmatic component. 

For a child suffering from astigmatism, correction of astigmatism is supposed to be done in 

infants and children who have not yet joined schools in case only if the cylindrical power is 

greater than 2 Diopters. In older children, however, a complete correction needs to be 

prescribed. In younger children with high cylinders, correction can be started, evaluated, and 

increased further on noticing the subjective adaptation of the kid. It has been evidenced that 

children's near-retinoscopic refractions are positively associated with their amblyopia 

refractions (3). 

Parents should be advised in such cases and motivated to become observant monitoring 

attendants.  

Before actually prescribing spectacles for very young children, the uncertainty of astigmatism 

and anisometropia must be considered. Failure to correct the problem of myopic errors can 

lead to severe conditions such as amblyopia. 

 

Incisional Keratotomy as a treatment of astigmatism: 



 

 

For correction of astigmatism, several surgeries have been adopted to correct astigmatism, 

such as arcuate keratotomy; in arcuate keratotomy, incisions are applied in the center of the 

peripheral cornea and at the periphery around the limbus. Limbal Relaxing Incisions (LRI) 

are productive and straproductive methods of correcting corneal astigmatism during cataract 

of surgery. Application of cataract wound in the perpendicular and straighter axis helps 

decrease the extent of already existing astigmatism. Arcuate incisions are more effective in 

reducing astigmatism than Limbal Relaxing Incisions. 

In the last couple of years, small incision lenticule extraction (SMILE) has been used to treat 

myopia and myopic astigmatism. He said flap-free technique has a rising safety and 

effectiveness account and favorable circumstances over laser in situ keratomileuses, like 

improved corneal biomechanical reliability, a lower rate of dry eyes, and the exclusion of flap 

side effects. This study aims to understand better the predominance of against and with the 

type of rule and oblique-axis astigmatism concerning early childhood. 

Astigmatism is also linked to the emergence of spherical vision problems. Even though 

medical adjustment of narrow orders of magnitude of astigmatism is comparatively 

straightforward, exact, dependable correction of astigmatism (exceptionally high 

astigmatism) can be difficult. Astigmatism patients now have access to a wide range of 

refractive corrections, including spectacles, contact lenses, and treatments available. 

METHOD AND MATERIAL 

Refractions have all been acquired using the near-retinoscopy operation (4) and photo 

refractometry by accomplished refractions that had no advanced knowledge of any previous 

results gathered from young kids in theactuall case study (please, rephrase). It has been 

demonstrated that children's near retinoscopic refractions are highly correlated with their 

amblyopia (amblyopic) refractions (4)(5). 

Early astigmatism research is critical for understanding the potential of the human visual 

field. The young person fixed the retinoscope's light in an otherwise darkened room during 

the near-retinoscopy procedure. Without cycloplegia, retinoscopy was performed at a 

standard length of 50 cm.  

Owens and colleagues concluded from experimental studies with kids and grown-ups that the 

light source from the retinoscope was not found to be the reason for accommodation in a dim 

environment (6). (Please, rephrase). 

Isotropic photorefraction is a novel method of refracting the eye in which a beam from an 

optic fiber-led reference focussed in a vast wide - angle lens of the camera constructs an 

impression on the participant's retina. The camera then photographs this retinal image, which 

is fixated, behind and above the participants, by estimated Vi dioptre. The rationale for the 

defocus of the camera is this: if the subject's eye is focussed behind the camera, the image on 

his retina of the tip of the light guide will be seen from the camera position as a virtual image 

located at some distance behind the subject. 

Along with it, we hoped to learn whether the infants who showed predominantly against (the 

rule) type of astigmatism(,) were the (same) children who had with (the rule) type 

of astigmatism during the(ir) school years(,) by conducting a follow-up study of children who 

were astigmatic at 18 months of age or younger.  

 



 

 

 

Fig. 1. Flow chart 

DISCUSSION 

Two mechanisms that have been proposed to explain the increased prevalence of against (the 

rule) type of astigmatism in older people may also be at work—a tribute to the axis shifts 

during preschool years (please, rephrase). 

The two mechanisms are:  

1. Changes in eyelid pressure on the cornea and  

2. The pressure applied by the horizontal rectus muscles on the eye. (Paragraph) It has been 

proposed that the high proportion of with-the-rule astigmatism seen in school-aged children 

and young adults is due to the force exerted on the cornea by the eyelids and that after age 40, 

eyelid pressure relaxes, resulting in greater against-the-rule astigmatism as the cornea returns 



 

 

to its natural form (greater curvature in the horizontal than in the vertical meridian). If an 

infant's eyelids are not as strong as an older adult’s, the lack of pressure exerted by the 

eyelids could explain why infants have such a high rate of against-the-rule astigmatism. The 

changes in astigmatism that occur between infancy and adolescence are assumed to be caused 

by this explanation. 

As light rays enter the eye, the curvature distorts them, resulting in blurred vision. 

 Farsight and, along with it, near eyesight is impacted. (Please, rephrase). 

Another factor contributing to the high proportion of against-the-rule astigmatism in infancy 

and old age is the influence of the horizontal extraocular muscles on the shape of the eye (7) 

(8). 

It may be seen that the magnitudes of the astigmatisms are also generally decreasing with 

time, but that this is not universally so—some are increasing. The behavior of the amount of 

astigmatism does not appear to be correlated with the type of astigmatism. 

Thus, there is evidence that the defocus produced by astigmatism can have a measurable 

effect on an infant's vision. Recently, Gwiazda and co-workers25 have reported that infantile 

astigmatism may have long-term effects on visual acuity that persist even when the 

astigmatism is no longer present. 

Because it is well documented that adults with meridional eye problems have a background 

of astigmatism, it is essential to characterize the path of newborn astigmatism to separate for 

regular and pathological aspects. 

ASTIGMATISM AND MODE OF DELIVERY:  

Several studies (were) conducted to determine the relevance of the delivery mode of the 

newborn and the presentation of astigmatism in the subject. The following results have been 

found to impact the above hypothesis. 

Compared to children born via delivery through the vagina, those born via cesarean 

section had a higher risk of severe astigmatism. Children who are born such as through 

vaginal delivery had an elevated incidence of severe astigmatism (chi-square test), whereas 

those born via the case of emergencies CS appear to have not. (Please, rephrase) Distinctions 

in pressure compacting on the eyes of newborns among babies born via vaginal deliveries 

and those born through cesarean section could be significant. 

Children born by cesarean section were much more likely than those born vaginally to 

experience zero strain or stress reduction from uterine contractions as during the physical 

delivery process. Second, especially in the context of elective CS, babies taken birth by CS 

have tended to have pretty short compression from the vaginal canal. Finally, different 

associations with exposure to the hormonal environment of labor could influence the outcome 

(9). 

It's thought that the drop in pressure from the uterus and vaginal canal could affect corneal 

keratometry. According to this hypothesis, the connection between delivery method and 

astigmatism should be bigger and more powerful in those presented via elective C- section. 

Many studies have shown that ethnic background, genetic makeup, ocular tension, and 

ailments like nystagmus are tied to astigmatism, but little has been said about controllable 

risk variables (Fresina et al., 2013; Ying et al. 2014). According to prior findings, children 

whose mothers smoked during pregnancy had a 46 percent higher risk of astigmatism than 

babies whose mothers did not smoke. Huynh et al. (2006) observed that nursing has a 



 

 

beneficial effect on aniso astigmatism after adjustment (0.5 D) in a Sydney myopia analysis 

(10). 

The babies with the smallest birthweight were known to have a greater proclivity for 

keratometry metrics (Friling et al., 2004). 

RESULT AND CONCLUSION 

Astigmatism changes with age, which is consistent with the etiopathogenesis of astigmatism 

(1). The majority of early astigmatism is against the rule, which gradually fades and becomes 

with the rule, indicating increased eyelid pressure and age (11) (12). It's been demonstrated 

that modifications in eye pressure can cause astigmatism to change in severity. 

With increasing age, children with high with-the-rule astigmatism shifted to a lesser extent 

with the type of astigmatism and demonstrated hardly astigmatism. There was no evidence of 

astigmatism that went against the rules (1). There are studies that co-relates astigmatism in 

infants with other associated refractive errors. One such study is by Gwiazda and colleagues 

(13), which showed when tested at a young age, children who had elevated myopic 

astigmatism as infants and afterward ended up losing it had decreases in vision sharpness for 

the edges connected with the already myopic focus. In those who were already hyperopic, no 

such pruning was found. 

Most of astigmatism seen in infants disappears as these children grow older.  

In young infants, astigmatism may have little effect on their vision because of poor visual 

acuity and considerable depth of focus (14). 

According to Gullstrand (15), the pure type of the cornea is the most common type of 

astigmatism in young children, even though it is against the rule. 

After years, they grow in with-the-rule astigmatism corresponds to a rise in lid pressure, 

which ought to produce the reason for the significant settling in the meridian, which is 

horizontal of the cornea is sustained more significant pressure towards the meridian. 

The current study's findings on how astigmatism changes with age are appropriate to 

astigmatism's etiopathogenesis. Most of this beginning astigmatism would be against type 

and then eventually goes or becomes with the rule could be due to more significant eyelid 

pressure as people age (16-22). Changes in lid pressure have been demonstrated to cause 

differences in astigmatism number of incidences. 

 

There is a link between anisometropia and astigmatism, and about half of the anisometropic 

cases are transferred throughout follow-up. At the ages of 1 and 4, this relationship between 

the two significant ailments was considerable enough. 

We also discovered, as did Gwiazda et al.17, that some children's axes toggle from massive 

volumes of against-the-rule astigmatism while infants to small quantities (0.5D) of with-the-

rule refractive error by the time they reach school age. 

Rate of decrease of astigmatism with age. There appears to be good agreement between this 

study and those of Dobson et al. and Gwiazda et al. that the amount of astigmatism 

diminishes over the first five years of life. The rate of decrease appears to be slower than that 

reported by Atkinson et al., seven who found that astigmatism declines to adult levels of 

incidence by about 18 months. 

The current study results revealed that mode of delivery was linked to childhood astigmatism, 

with children born via CS, which is elective, having an 87.3 percent higher risk of significant 

astigmatism than someone where mothers deliver vaginally. 



 

 

Furthermore, as found via various such studies, breastfeeding appeared to protect against the 

extreme types of said refractive error. 

Although the mechanisms by which cesarean section may impact astigmatism are 

unspecified, some biologically inspired techniques have been recognized. 

We encountered that between the ages of 1 and 2, the majority of instances of astigmatism 

and the magnitude of astigmatism decreased. 

Between the ages of one and two, there is a significant change in the number and occurrence 

of astigmatism. There have been reports of increasing astigmatism and refraction, , which is 

equivalent to spherical type with age and an increase in cases of oblique astigmatism. This 

phenomenon did not occur in the team with astigmatism against the rule. 

This data clearly demonstrates that patients under the age of one year who have the-rule and 

oblique astigmatism require special attention. 

Diminished pressure, which is ocular in origin in childhood and elderly, may cause an 

increase in the longitudinal reference line's curves, resulting in a higher intensity of against 

type of astigmatism in some of these age groups.  

In any case, it is clear that a decrease in astigmatism is an attribute of infancy and early 

childhood. It's possible that infancy's astigmatism aids in the development of normal 

stimulative feed-back circuits. This theory has been discussed in depth elsewhere (3). 

The longitudinal findings lead to a final conclusion. If an infant has never had astigmatism 

when he or she is young, he or she is unlikely to develop it later in life, at least until about the 

age of 4-6 years. The incidences and frequency of occurrence of astigmatism decreases as the 

infant grows older. 

 

REFERENCES : 

1. Parson Parsons' Diseases of the Eye,Book by Radhika Tandon 

2. Gwiazda J, Scheiman M, Mohindra I, Held R. Astigmatism in children: changes in axis 

and amount from birth to six years. Invest Ophthalmol Vis Sci. 1984 Jan;25(1):88–92.  

3.  Howland HC: Infant eyes: optics and accommodation. Curr Eye Res 2:217, 1982 

 

4. Mohindra I, Held R. Refraction in humans from birth to 5 years. Doc Ophthalmol Proc 

Serl98l; 28: 19-27. 

5. Mohindra I: A non-cycloplegic refraction technique for infants and young children. J 

Am Optom Assoc 48:518, 1977. 

6. Mohindra I and Molinari JF: Near retinoscopy and cycloplegic retinoscopy in early 

primary grade schoolchildren. Am J Optom Physiol Opt 56:34, 1979. 

7. Marin-Amat M: Les variations physiologiques de la courbure de la cornee pendant la 

vie; leur importance et transcendance dans la refraction oculaire. Bull Soc Beige 

Ophthalmol 113:251, 1956. 

8. Anstice J: Astigmatism—its components and their changes with age. Am J Optom 

48:1001, 1971. 

9. Fengyang Liu, Xubo Yang, Angcang Tang and Longqian Liu. Association between 

mode of delivery and astigmatism in preschool children. 

10. Ying GS, Maguire MG, Cyert LA, Ciner E, Quinn GE, Kulp MT, Orel-Bixler D & 

Moore B (2014): Prevalence of vision disorders by racial and ethnic group among 

children participating in head start. Ophthalmology. 316–322. 



 

 

11. Owens DA, Mohindra I, and Held R: The effectiveness of a retinoscope beam as an 

accommodative stimulus. Invest Ophthalmol Vis Sci 19:942, 1980. 

12. Gullstrand A: The cornea. In Helmholtz's Treatise on Physiological Optics, Volume I, 

Southall JPC, editor. New York, Dover, 1962, p. 320.  

13. Grosvenor T: What causes astigmatism? J Am Optom Assoc 47:926, 1976 

14. Green DG, Powers MK, and Banks MS: Depth of focus, eye size and visual acuity. 

Vision Res 20:827, 1980. 

15. Gullstrand A: The cornea. In Helmholtz's Treatise on Physiological Optics, Volume I, 

Southall JPC, editor.New York, Dover, 1962, p.320. 

16. Howland HC and Sayles N: Photorefractive measurements of astigmatism in infants 

and young children. Invest Ophthalmol Vis Sci, 25:93, 1984. 

17. Mukherji, Ritica, and Pradeep Sune. “Contrast Sensitivity and Visual Acuity Before and 

After Nd:YAG Capsulotomy in Patients with Posterior Capsular Opacification: A 

Prospective Study.” JOURNAL OF CLINICAL AND DIAGNOSTIC RESEARCH 14, 

no. 3 (March 2020). https://doi.org/10.7860/JCDR/2020/43120.13590. 

18. Prasad, Madhumita, Sachin Daigavane, and Vishal Kalode. “Visual Outcome after 

Cataract Surgery in Rural Hospital of Wardha District: A Prospective Study.” JOURNAL 

OF CLINICAL AND DIAGNOSTIC RESEARCH 14, no. 2 (February 2020). 

https://doi.org/10.7860/JCDR/2020/42643.13528. 

19. Thool A, Walavalkar R. Visual Dysfunction as the First Presentation of 

Oligodendroglioma - A Case Report. JOURNAL OF EVOLUTION OF MEDICAL AND 

DENTAL SCIENCES-JEMDS. 2021 Jan 11;10(2):114–7.  

20. Choudhari SG, Gaidhane AM, Desai P, Srivastava T, Mishra V, Zahiruddin SQ. Applying 

visual mapping techniques to promote learning in community-based medical education 

activities. BMC MEDICAL EDUCATION. 2021 Apr 13;21(1).  

21. Abbafati, Cristiana, Kaja M. Abbas, Mohammad Abbasi, Mitra Abbasifard, Mohsen 

Abbasi-Kangevari, Hedayat Abbastabar, Foad Abd-Allah, et al. “Five Insights from the 

Global Burden of Disease Study 2019.” LANCET 396, no. 10258 (October 17, 2020): 

1135–59. 

22. Abbafati, Cristiana, Kaja M. Abbas, Mohammad Abbasi, Mitra Abbasifard, Mohsen 

Abbasi-Kangevari, Hedayat Abbastabar, Foad Abd-Allah, et al. “Global Burden of 369 

Diseases and Injuries in 204 Countries and Territories, 1990-2019: A Systematic Analysis 

for the Global Burden of Disease Study 2019.” LANCET 396, no. 10258 (October 17, 

2020): 1204–22. 

 

 

 

 

  

https://doi.org/10.7860/JCDR/2020/42643.13528

