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Abstract 

Purpose: To evaluate the post-operative changes in 

astigmatism in Pseudophakic eyes of children using 

sutured clear corneal incisions. 

 

Methods: The charts of children who underwent 

surgery for developmental Cataract using clear 

corneal tunnel incision at 10’O clock and 2’O clock 

position were retrospectively reviewed. All the 

sutures from cornea were removed after 1 month of 

surgery. Refraction was done at 1 month, 3months 6 

months and 1 year interval. Statistical analysis was 

done by SPSS version 16. 

 

Result: With the rule astigmatism was highest in the 

study cases. By postoperative 1 month, 3 months, 6 

months and 1 year, there was a shift to With the Rule 

Astigmatism with 73.7%, 76.3%, 78.9% and 86.8% 

of eyes respectively. Astigmatism became stable after 

6 months of surgery. There were no significant 

changes in astigmatism after 6 months or 1 year of 

surgery. 
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Conclusion: Clear corneal incision at 10’O clock and 

2’O clock did not significantly influence preoperative 

existing astigmatism. There was no significant 

change in astigmatism after 6 months & 1 year of 

surgery. 

 

Keywords: Astigmatism, Corneal Tunnel, With the 

Rule Astigmatism 

 

1. Intruduction 

Though several surgical approaches have been 

suggested, the introduction of clear corneal incisions 

revolutionized Cataract surgery in children. 

Nowadays, this is perhaps the most popular and 

widely accepted approach to perform Pediatric 

Cataract surgery. Because of low corneo-scleral 

rigidity in children, clear corneal wound are usually 

sutured.  

 

The refractive condition of the eye regards as 

refractive components (corneal power, lens power, 

anterior chamber depth, and axial length) which are 

interdependent rather than independent variables. 

During the early years in life the eye grows in such a 

way that the refractive state tends towards 

emmetropia [1, 2].The human eye refractive status is 

reliant on the balance of change in overall eye size 

and refractive components, that is to say, the cornea 

and crystalline lens [3]. 

 

Humans are typically born with a wide variation of 

defocus. During the first year of postnatal 

development, as normal emmetropization proceeds, 

axial length increases significantly whereas both the 

cornea and the crystalline lens lose its powers by 

flattening. The majority of axial length elongation 

takes place in the first three to 6 months of life and a 

gradual declining rate of growth over the next two 

years [4] and by three years the adult eye size is 

obtained [5].  After the age of three, there are still 

increases in axial length and the anterior chamber 

depth, with a significant reduction in the crystalline 

lens power, but there is limited change in the corneal 

power [6, 7]. 

 

Astigmatism happens more commonly in infancy in 

compared to the general adult population. 

Photometric measurements suggest corneal curvature 

as the major component of infantile astigmatism. 

Longitudinal studies have demonstrated a decreased 

in the incidence of astigmatism with age, with the 

most notable changes occurring between the first & 

second year of life [8].There is also a change in the 

axis of astigmatism; thus, by age 6, with the rule 

astigmatism predominates [9]. Abrahamson et al 

[10]. Suggested that there is no actual change in 

cylinder axis in individual cases; however, an 

increased number of cases of with the rule 

astigmatism and a decreased number of cases of 

against the rule astigmatism occurred at age 3 to 4 

years. In infants, with a high degree of infantile 

astigmatism particularly with oblique axis, the 

astigmatism may not revert to normal. 

 

In adults, corneal astigmatism is a well reported 

finding after cataract surgery. The amounts of 

astigmatism controlled by various factors, such as the 

type and location of the surgical incision, the amount 

of scleral cauterization performed, the suturing 

material and suture placement, use of steroid 

postoperatively [11-14]. The preoperative existing 

astigmatism also influences the postoperative 

refractive error of the child. 

 

These study approaches to find out the astigmatic 
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changes after Developmental Cataract Surgery with 

Intraocular Lens Implantation using corneal tunnel 

incision in children. 

 

2. Patients and Methods 

This retrospective review was conducted in 20 

children who were previously diagnosed as 

developmental cataract and surgeries were performed 

in Chittagong Eye infirmary & training complex 

(CEITC), Chattogram between June 2019 to June 

2020. Data were included on age, gender, time 

interval of surgeries between two eyes, preoperative 

Keratometry reading and post-operative astigmatism. 

Exclusion criteria were associated ocular anomalies, 

systemic and mental disorders, children below 3years 

and follow up less than 1 year. All surgeries were 

performed by a single pediatric ophthalmologist and 

children were followed up according to a defined 

protocol. 

 

The preoperative examination included Visual acuity, 

slit lamp bio microscopy, direct and indirect 

ophthalmoscopy after full dilatation and B-scan 

ultrasonography. Intraocular lens (IOL) power 

calculations were made by using the SRK-II formula 

on the basis of axial length (A scan) and keratometric 

readings. IOL power was adjusted according to 

Dahans formula. 

 

All the patients underwent cataract surgeries under 

General Anesthesia (GA) with spontaneous 

ventilation. Corneal tunnels were done at 10’O clock 

and 2’O clock by MVR blade. Adrenaline was 

injected into anterior chamber to dilate the pupil. 

Trypan blue was used to stain the anterior capsule of 

lens. An irrigating cystitome was inserted into the 

anterior chamber to create continuous curvilinear 

capsulorrhexis (CCC).Aspiration of lens was 

accomplished by using an automated I/A hand piece 

with Optikon 2000 S.P.A system (Model-PULSAR-

2). After in bag implantation of soft foldable 

hydrophobic acrylic lenses (Alcon, MBI), primary 

posterior Capsulectomy (Vitrectorrhexis) and anterior 

vitrectomy were done in all cases by automated 

vitrectomy machine. Corneal tunnel were closed by 

10-0 nylon. All patients received a sub-conjunctival 

injection of Gentamicine (5mg) and dexamethasone 

(2mg).The eye remain padded until the 1st post-

operative examination.  

 

Children were discharged from the hospital after one 

day of surgery and were reviewed after one week, 

one month, three months and at six months of 

interval. Atropine and antibiotics eye drops were 

continued up to one month. Steroid eye drop was 

reduced slowly over the following 8 weeks. All the 

sutures from cornea were removed after 1 month of 

surgery. 

 

VA was measured by CSM method, crowding Kay 

Picture test (KPT), Lea symbol and Snellen charts. 

Streak retinoscopy was done in every case. The best 

corrected visual acuity was recorded according to 

subjective refraction. Refraction and spectacles 

prescription were given at 4 weeks after removal of 

corneal sutures. Part time occlusion (4 to 6 hours) 

and active vision therapy were given for amblyopic 

eyes.  

SPSS version 16 was used for analysis. Descriptive 

analysis and central tendency were used for analysis. 

The Friedman (k dependent) test and Wilcoxon 

signed test were used to compare the outcome 

variables at the different postoperative periods. A 

value of P <0.05 was defined as statistically 

significant. 
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3. Results 

A total 38 eyes of 20 patients with developmental 

cataract (14 Boys and 6 Girls) were included in this 

study. The mean patient age at surgery was 6.62±3.04 

years (range 3 year to 12 years).Time interval of 

surgeries between 2 eyes was 2.16±1.29 months. 

Post-operative VA of the respondents at 1 month, 3 

months, 6 months & 1 year are depicted in table 01. 

 

Mean preoperative refractive astigmatism was 

1.41±.90 (D). Mean postoperative refractive 

astigmatism at 1 month after surgery was 1.16±.84 

(D). The mean astigmatism was 1.20±.81 (D) at 

postoperative 3 moths. At postoperative month 6, the 

mean refractive astigmatism was 1.22±.79 (D) and 

1.23±.68 at 1 year. The decrease in refractive 

astigmatism from preoperative to postoperative 1 

year was statistically significant (p=0.006), but the 

difference from postoperative month 1 to 

postoperative 1 year was not significant (p=0.199). 

(Table 2) 

 

The type of astigmatism was classified into 3 

subgroups. Preoperatively, 92.1% of eyes had WTR 

astigmatism, 2.6% had ATR astigmatism, and 5.3% 

had oblique astigmatism. At post-operative month 1, 

73.7% had WTR astigmatism, 5.2% had ATR 

astigmatism, and 7.9% had oblique astigmatism. 

About 13.1% percent were astigmatically neutral. By 

postoperative 3 months, 6 months and 1 year, there 

was a shift to WTR astigmatism with 76.3%,78.9% 

and 86.8%  of eyes respectively in this category  

which was statistically significant (p=0.045) showed 

in table 3. 

 

 

 

Post-

operative 

BCVA 

Post-operative 

VA at 1 month 

Eyes (%) 

Post-operative VA 

at 3 months 

Eyes (%) 

Post-operative VA 

at 6 months  

Eyes (%) 

Post-operative 

VA at 1 year  

Eyes (%) 

6/6 13.2 15.8 15.8 23.7 

6/9-6/18 44.7 39.5 55.4 50 

<6/18-3/60 13.1 15.7 13.1 10.5 

<3/60 - - 2.6 10.6 

CSM +ve 28.9 28.9 13.2 5.3 

CSM -ve - - - - 

Total 100.0 100.0 100.0 100.0 

 

Table 1: Post-operative Visual Acuity of the Bespondents 
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Table 2: Mean Postoperative Refractive Astigmatism 

 

 

 

Time 

Astigmatism type 

Eyes (%) 

 

No astigmatism 

Eyes (%) With the rule Against the rule Oblique  

Pre-op (keratometric) 92.1 2.6 5.3 - 

Post-op at 1 month 73.7 5.2 7.9 13.2 

Post-op at 3 months 76.3 2.6 7.9 13.2 

Post-op at 6 months 78.9 - 7.9 13.2 

Post-op at 1 year 86.8 - 7.9 5.3 

 

Table 3: Types of postoperative Astigmatism at different periods 

 

 

   

 

  

  

 

 

 

Figure 1: Sutures locations 10’O clock and 2’O clock produce force vectors with resultant R (900 positions). Thus, 

though steepest axis may pass through 900 positions, this is not the location of the suture. 

 

 

Time 
Refractive astigmatism 

Mean±SD 

Pre-op (keratometric) 1.41±.90 

Post-op at 1 month 1.26±.84 

Post-op at 3 months 1.20±.81 

Post-op at 6 months 1.22±.79 

Post-op at 1 year 1.23±.68 

10’O clock 2’O clock 

   R 
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4. Discussion 

In this study, we evaluated the change in 

postoperative refractive astigmatism in pediatric 

patients after cataract extraction with IOL 

implantation using temporal and nasal clear corneal 

incision closed with 10-0 nylon suture.  

 

The findings of postoperative astigmatism are 

important, especially in children, because of its 

adverse effect on vision development and the risk of 

amblyopia. In adults, a few months of delay in 

correcting the refractive error does not affect the final 

visual acuity, whereas in children, the optical 

refraction must be precisely corrected as soon as 

possible. 

 

In this study, Preoperative refractive astigmatism 

mean was 1.41±0.90 diopters (D) whereas the 

postoperative refractive astigmatism one year after 

surgery was 1.23±0.68(D).The decrease in refractive 

astigmatism from preoperative to postoperative 1 

year was statistically significant (p=0.006),   

according to Wilcoxon signed rank test. Our patients 

also had a shift toward WTR astigmatism over time. 

Previous studies have demonstrated that flattening of 

the cornea occurs along the incisional meridian 

[15].This results in with the rule astigmatic changes 

when a temporal incision is used [15, 16], consistent 

with the result of our study. 

 

Our results are comparable to the study by Spierer 

and Bar-Sela which showed that in clear-corneal 

cataract incisions, postoperative astigmatism declines 

significantly by 3 months postoperatively, and 

stabilizes by 3 to 5 months postoperatively [17, 18]. 

 

Our data is comparable to the clear corneal incision 

data from the study by Bradfield et al., which showed 

a postoperative astigmatism range of 0-4.50D the 

first month after surgery [19] however in that study a 

superior clear corneal incision was used. Some 

studies have demonstrated that temporal incisions 

induce less astigmatism than superior wounds [15, 

20] but others have shown comparable results [15]. 

 

Preoperatively, 92.1% of eyes had WTR astigmatism, 

2.6% had ATR astigmatism, and 5.3% had oblique 

astigmatism. At post-operative month 1, 73.7% had 

WTR astigmatism, 5.2% had ATR astigmatism, and 

7.9% had oblique astigmatism. About 13.1% were 

astigmatically neutral. By postoperative 3 months, 6 

months and 1 year, there was a shift to WTR 

astigmatism with 76.3%,78.9% and 86.8%  of eyes 

respectively in this category  which was statistically 

significant (p=0.045).In this study, majority of the 

cases of preexisting with the rule astigmatism 

remains as it is after 1 year of surgery. The probable 

explanation is that traction in the 10’O clock and 2’O 

clock position creates vector resulting in 12’ O clock 

position (900) which causes with the rule 

astigmatism. (figure-01) 

 

A small portion of the children (13.2%) gains 6/6 

visual acuity range after one month’s post-operative 

follow up which percentage was gradually increased 

as near as one quarter(23.7%) at the range of 6/6 

visual acuity group after one year post-operative 

follow up. Maximum visual acuity percentage 

(44.7%) was in the range of visual acuity 6/9 to 6/18 

at first one month follow up which was noticeably 

increased (55.4%) at 6 months follow up after 

surgery. However, Amblyopia was found in 33.3% of 

eyes. 

 

Limitations include smaller sample size and difficulty 

in actual quantification of visual acuity in children. 
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5. Conclusion  

Postoperative refractive astigmatism in pediatric 

patients can be expected to occur after sutured 

temporal and nasal clear corneal tunnel cataract 

surgery with IOL placement. This refractive 

astigmatism decreases early after surgery and seems 

to stabilize by the first 3 to 6 months after surgery. 

There was no significant change in astigmatism after 

6 months & 1 year of surgery. Because the amount of 

astigmatism may be higher in the early postoperative 

period, it requires close follow-up after surgery. 

Consideration should be given to reassess refraction 

in the first few months after surgery to ensure optimal 

correction of refractive error in patients in the 

amblyopic age range.  
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