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ABSTRACT 

Introduction – Toric IOLs correct astigmatic refractive error along with spherical refractive error in a cataract surgery patient. 

AIM -  To compare the the post operative outcome of Toric IOL by two different methods of marking, air bubble vs slit lamp                                         

Materials and Method - It is a prospective randomized comparative study conducted at tertiary level hospital. Total 40 suitable 

eyes enrolled and randomized into two groups of 20 each. In group A, the preoperative marking was done with the help of air 

bubble marker under torch light. Where as in group B, the marking was done at slit lamp with the help of horizontal beam. Post 

operatively visual acuity and refractive status was evaluated up to 6 months. The observed results were analyzed with appropriate 

statistical method. 

 Results- At the final follow up at 6 months, the outcome between two groups observed no statistically significant difference. 

Mean UCVA (+/-SD) with bubble marker was 0.07+/-0.09 and with slit lamp was 0.03+/-0.06 logMAR units ( p value 0.080 ). 

Mean BCVA with bubble marker was 0.04+/-0.07 and with slit lamp was 0.07+/-0.23 logMAR ( p value 0.743 ). Mean refractive 

cylinder with bubble marker was -0.62+/-0.37D and with slit lamp was 0.56+/-0.32 ( p value 0.439 ). The results were not 

statistically significant.  

Conclusion - Both the methods of preoperative marking ( air bubble marking and slit lamp marking ) are equally 

 

Introduction -                                                                       

Cataract surgery in recent years has evolved not merely as a visual rehabilitation procedure but also as a modality 

for correcting refractive error to achieve emmetropia. This has been marked with the development of accurate 

biometry and toric intraocular lens, which was devised by Shimizu et al in 1994 and is been used clinically since 

then. Astigmatism is a type of refractive error, which is caused by corneal shape or lens shape or a combination of 

both. Significant corneal astigmatism is found in about 20% of patients undergoing cataract surgery. Broadly there 

are two types of astigmatism regular and irregular. Only regular type of astigmatism can be corrected with toric lens 

          Toric IOLs  are available in two models, in the bag fixated and in the sulcus fixated like spherical IOLs. In 

majority of cases in the bag fixated IOL is preferred taking into consideration the rotational stability as main factor. 

Astigmatic keratotomies, paired corneal incisions, limbal relaxing incisions were used to correct pre existing corneal 

astigmatism during cataract surgery. These procedures are unpredictable and results are not measurable. There effect 
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is usually not long lasting and tends to regress with time. These shortfalls and demerits are taken care by toric IOL, 

leading to its need and acceptance.The study looked at the visual outcomes in term of comparision air bubble marker 

and slit lamp marker in patients undergoing cataract surgery with toric IOL implantation, having pre existing corneal 

astigmatism of more than one dioptre but less than three dioptres at corneal plane. 

Aim and objectives –  

To compare the the post operative outcome of Toric IOL by two different methods of marking, air bubble vs slit 

lamp  

Materials and Method -  

This is a prospective randomized comparative study conducted at eye department of NRCH New Delhi, a tertiary 

level teaching hospital. A total of 40 eyes of 36 patients, having visually significant cataract along with corneal 

astigmatism in the range of 1D to 3D enrolled in the study and randomized into two equal groups after matching all 

inclusion and exclusion criteria. All patients then underwent meticulous refractive and corneal workup to accurately 

access the corneal astigmatism. After this A scan biometery was done to calculate the spherical component of IOL to 

be implanted. The surgically induced astigmatism ( SIA ) of operating surgeon is already known to be fed into 

online toric calculator along with keratometric value, IOL power, corneal topography and site ( 130 degree ) of 

incision. 

Standard pre operative protocol for cataract surgery cases were divided into two groups – 1. Bubble marking  2. Slit 

lamp. In bubble marking group, patient is asked to sit in such a position that  eyes level of doctor and patient is same 

and facing each other. Topical anaesthesia drops put in the concerned eye and patient is asked to look far behind 

doctor at same level with other eye. The limbus at 3, 6 and 9 o clock is dried with dry cotton bud after placing 

Barraquer wire speculum. Under torch light, Storz air bubble marker is  inked with marker pen and applied at 

limbus, keeping air bubble at centre of the liquid to obtain marks at 0 degree, 6 o clock and 180 degree. In slit lamp 

method, patient is asked to sit at slit lamp at same eye level and asked to look far target behind doctors head. Slit 

lamp beam of 1mm by 10mm kept horizontal at centre of cornea. Marking is done with pointed and inked needle at 

0 degree and 180 degree after topical anesthesia. 

     Cataract surgery performed by standard phacoemulsification method with placement of toric IOL at desired 

angle. Post operatively patient is followed at day 1, week 1 , one month and six month to evaluate UCVA, BCVA, 

Keratometry and refraction. Also at each visit dilated pupil examination is also conducted to assess the the IOL and 

its position. 

Results 

At final follow up of six months, the outcome between two groups showed no significant difference. Mean ( +/- SD 

) UCVA with bubble marker and slit lamp marker was 0.07 +/- 0.09 and 0.03 +/- 0.06 logMAR respectively ( p 

value 0.080 ). Mean ( +/- SD ) BCVA with bubble marker and slit lamp marker was 0.04 +/- 0.07 and 0.07 +/- 0.23 

logMAR respectively ( p value 0.743 ). Mean refractive cylinder with bubble marker was 0.62 +/- 0.37D and with 

slit lamp marker was 0.56 +/- 0.32.The results were not significant ( p value 0.439 ). Similarly there was no 

difference between two groups in terms of rotational stability. Mean deviation from axis was 0.2 +/- 0.89 degree in 

bubble marker Vs 0.5 +/- 2.24 degree in slit lamp marking system with p value 0.971. 
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 Discussion 

 Our study clearly suggest that toric IOL implantation is an effective tool in correcting corneal astigmatism with 

excellent stability. The marking in both the methods is done in sitting position to avoid cyclorotation . In a 

comparative study done by Popp et al, comparison between 3 groups was done between slit lamp, bubble marker 

and pendulum marker. They found no statistical significant difference between slit lamp and pendulum marker, 

where as the difference between air bubble marker and pendulum marker was significant. An Indian study by 

Farooqui et al compared bubble marker with slit lamp marker and found no statistical difference. Our results also 

showed that there is no statistical significant difference between air bubble marker and slit lamp marker in terms of 

accuracy . 
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Conclusion 

       Toric IOL significantly improves unaided visual out come and also provides good level of patient satisfaction. 

In conclusion, toric IOL are safe and effective method to reduce moderate corneal astigmatism post cataract surgery 

and both the methods of pre operative markings i.e. air bubble marker and slit lamp marker are equally effective and 

accurate in terms of lens alignment.         
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