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Sometimes we have this…

Update and new challenges in toric intraocular lens 



CLINICAL CASE 

• Woman, 45 years

• Previous history: 

          - LASIK both eyes 17 years ago

          -Previous D: - 4 D myopia and astigmatism 

           (The patient can’t specify)

         - The VA after LASIK  not improve from 0,8 both eyes

• VA : Distance : RE : -1,75 -2,75 a 75 is  0,6

                                   LE :  -2,75 -2 a 90   is  0,5  

                    Near:   +1.5 is J1 (20/20)

• Examination: posterior subcapsular cataract in both eyes. Correct 
LASIK flap, no appearance of ectasia but a nasal misalignment is 
observed
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• Topography  (RE)

CLINICAL CASE 

Update and new challenges in toric intraocular lens 

• In the topography we can observe the 
nasal misalignment in both eyes. No 
ectasia.
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• Topography  (LE)



• Biometrics
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In this type of situation, we consider…
1. The patient wants surgery? The patient wants refractive surgery?
2. What is the patient´s expectation?
      - Beware whit the VA after LASIK/PRK
3. Objective emmetropia? 
4. Are we going to be able to choose any type of lens?  
     - Multiple options currently: monofocal, trifocal, EDOF, extended range…
     - Toric IOLS: monofocal, trifocal, EDOF…
5.  How are we going to calculate it?
     - What are the most suitable formulas? Do I need a lot of data?
6.  Is it sometimes better to have a conservative attitude?
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CLINICAL CASE 



- Modern cataract surgery is more from cataract surgery (refractive)

- Myopia and hypermetropia can be corrected using appropriate spherical  
  powers of IOL´s 

- However approximately 20% of patients who undergo cataract surgery have  
  1.25 D of corneal astigmatism or more (Prevalence of corneal astigmatism before cataract surgery. 
January 2009 Journal of Cataract and Refractive Surgery 35(1):70-5)

- It can be corrected wit Toric IOL ´s 

Update and new challenges in toric intraocular lens 

TORIC IOL´s: INTRODUCTION



- Other options of correction of co-existent cataract and astigmatism:

          1. Limbal Relaxing Incision (LRI) during cataract surgery (with unpredictable results)
          2. Laser procedures postoperative (new complications?)
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TORIC IOL´s 

 Femto arcuate incisions  (Victus platform)



- Nowadays we have many types of toric intraocular lenses (a lot of options available) 
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AVAILABLE TORIC IOL´s 

EDOF  TORIC 

 TRIFOCAL TORIC 

MONOFOCAL TORIC 

Asqelio toric 

AcrySof toric

Vivity toric LuxSmart toric 

Prezizon toric

RayOne toric 



1. IOL material

     - Hydrophobic acrylic
     - Hydrophilic acrylic
     - PPMA
     - Silicon 
2. Overall IOL diameter

   - Larger diameter prevents rotation
   - Toric IOL´s are available nowadays in 11-13 mm overall diameter
3. Haptic design 

  - Loop haptics prevent early rotation 
  - Plate haptics prevente late rotation

          - Recent concept: no difference in incidence of postoperative rotation between plante and loop haptics   
            provided material both loop and plate is the same  (Postoperative intraocular lens rotation: a randomized comparison of plate  

                 and loop haptic implants. Ophtalmology 1999 nov.)
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FACTORS AFFECTING ROTATION OF TORIC IOL´s 



- Regular  (irregular?) corneal astigmatism  ≥1.5 D (in public hospital in Spain ≥ 3D!)

- Vision compromising cataract

- Patient wants glasses independence (refractive surgery: monofocal, trifocal, EDOF toric IOL´s )
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TORIC IOL´s: PATIENT SELECTION



1. 20% of patients with cataract have astigmatism > 1.25 D (Prevalence of corneal astigmatism before cataract 
surgery. January  2009 Journal of Cataract and Refractive Surgery 35(1):70-5)

2. Every incision on cornea induces additional astigmatism (SIA)
    
3. Implantation of monofocal lens will require distance and near correction both in these  
    cases 

4. Trifocal toric IOL give high level of glasses independence (97%) and high expectation

Update and new challenges in toric intraocular lens 

TORIC IOL´s: FACTS



    1.  Precise keratometry
    2. SIA (surgically induce astigmatism)
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TORIC IOL´s: POWER CALCULATION

    2. SIA (surgically induce astigmatism)
     - Every incision changes the cornea
     - Closer to the center and larger the incision more 
        effect on corneal curvature 
     - Other factors affecting it are preoperative corneal 
       astigmatism, suture use and patient´s age

    1.  Precise keratometry
        - Can be done with:   
                     - Manual keratometer
                     - Automated keratometer 
                     - Corneal topography 
       - K readings from all the three show high  
         repeatability and compare 
      - Corneal topography is required in case of  
        unusual reading and poor quality mires  
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TORIC IOL´s: SCIENTIFIC EVIDENCE

Astigmatism Management with Intraocular Lens Surgery
Vinny Keshav , Bonnie An Henderson  

Ophtalmology 2021 Nov. 

- Conclusions:

1. More than 40% of patients who undergo cataract surgery have a power of 1 diopter or more of astigmatism

2. If this astigmatism is left untreated, is visually significant

3. The current standard of care now is to offer treatment for astigmatism at the time of cataract surgery
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TORIC IOL´s: SCIENTIFIC EVIDENCE

Astigmatism Management with Intraocular Lens Surgery
Vinny Keshav , Bonnie An Henderson  

Ophtalmology 2021 Nov. 

4.  The improvement in surgical correction in astigmatism includes : 

      - New diagnostic technology

      - New toric IOLs 

      - Updated lens formulations

      - Intraoperative guidance

      - Advanced imaging technology and software

5. The improvement in uncorrected visual acuity with the use of toric intraocular lenses in patients undergoing  

   cataract surgery
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TORIC IOL´s: CALCULATION (SCIENTIFIC EVIDENCE)

- Purpose: To compare the prediction errors in residual astigmatism associated with new calculation methods for 
toric intraocular lenses 

- Methods: In eyes having cataract surgery with toric IOL implantation (Acrysof IQ), the predicted residual 
astigmatism by each calculation method was compared with the manifest refractive astigmatism. 

- The study evaluated 86 eyes (86 patients)

Comparison of astigmatic prediction errors associated with new calculation 
methods for toric intraocular lenses

Ferreira TB, Ribeiro P, Ribeiro FJ, O'Neill JG. 

J Cataract Refract Surg. 2017 Mar;43(3):340-347
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TORIC IOL´s: CALCULATION (SCIENTIFIC EVIDENCE)

Comparison of astigmatic prediction errors associated with new calculation 
methods for toric intraocular lenses

Ferreira TB, Ribeiro P, Ribeiro FJ, O'Neill JG. 

J Cataract Refract Surg. 2017 Mar;43(3):340-347

- Conclusions:

   1. The Barrett toric calculator and the new Alcon calculator obtained  the lowest astigmatic  

       prediction errors. 

   2. Of the nomogram methods, application of the Abulafia-Koch formula achieved the best 

      results
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TORIC IOL´s: CALCULATION (SCIENTIFIC EVIDENCE)

Comparison of the astigmatic power of toric intraocular lenses using three toric calculators

Park HJ, Lee H, Woo YJ, Kim EK, Seo KY, Kim HY, Kim TI

Yonsei Med J. 2015 Jul;56(4):1097-105

- Conclusions:

To achieve the best refractive outcome after toric IOL implantation is necessary: 

   - Understanding the differences in keratometric values   between instruments and in calculated  

      astigmatic power among toric calculator programs. 

   - Systemic analysis of each toric calculator in conjunction with postoperative data
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TORIC IOL´s: SCIENTIFIC EVIDENCE

- Methods: 

- The study included 48 eyes of 42 patients. 

- Surgery was performed during 2019 in patients with 2.50 diopters or more corneal astigmatism. 

- Anterior keratometry readings were used to determine the toric IOL power 

- Vector analysis using the Alpins method was used to assess changes in astigmatism pre to postoperatively

Toric Intraocular Lenses for the Management of Corneal Astigmatism at the 
Time of Cataract Surgery

McAlinden C, Janicek D

J Ophthalmol. 2021 Dec 18;2021:3286043
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TORIC IOL´s: SCIENTIFIC EVIDENCE

Toric Intraocular Lenses for the Management of Corneal Astigmatism at the 
Time of Cataract Surgery

McAlinden C, Janicek D

J Ophthalmol. 2021 Dec 18;2021:3286043

- Conclusions: 

1. Significant reductions in astigmatism can be achieved with the use of toric intraocular lenses (cataract surgery)

2. Additional improvements may be possible with

      -  The surgeon's specific determination of your SIA 

      -  The flattening effect of the main corneal incision
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TORIC IOL´s: SCIENTIFIC EVIDENCE

Toric Intraocular Lenses for the Management of Corneal Astigmatism at the 
Time of Cataract Surgery

McAlinden C, Janicek D

J Ophthalmol. 2021 Dec 18;2021:3286043

- Conclusions: 

 3.  The use of an optical biometer that directly measures posterior corneal curvature and enables automatic 

      determination of toric IOL power with modern formulas 

                                           reduce the risk of human error and improve visual outcomes and refractive!
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TORIC IOL´s: CALCULATORS

  Data input

         Patient data

         Keratometry

         IOL spherical power 

         Surgically induced astigmatism (SIA) 

         Incision location
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TORIC IOL´s: CALCULATORS

Output Screen

       Recomended IOL model and Equivalent Spherical power 

       Optimal axis placement 

       Magnitude and axis of anticipated residual astigmatism 
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TORIC IOL´s: MARKING OF EYE 

BUBBLE MARKER 

 PENDULUM MARKER

 ROBOMARKER
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TORIC IOL´s: MARKING OF EYE- THE NEW

ORA AND VERION system

- The ORA® is an intraoperative guidance system that provides key intraoperative 
measurements using aberrometry to improve precision in toric lens implantation

- Helps the surgeon make decisions in the operating room in real time
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TORIC IOL´s: MARKING OF EYE 

Time-efficiency assessment of guided toric intraocular lens cataract surgery: pilot study. 

Barberá-Loustaunau E, Basanta I, Vázquez J, Durán P, Costa M, Couñago F, Garzón N, Ángel Sánchez-Tena M

J Cataract Refract Surg. 2021 Dec 1;47(12):1535-1541

- Purpose: To compare the time spent on toric intraocular lens implantation during cataract surgery using a 
manual-marking vs a digital image-guided system (t Verion) for toric IOL alignment

- Conclusion: 

    1. The cataract surgery time was reduced when the procedure was assisted using the 

        Verion system to align the IOL 

     2. Maintaining the same efficacy in terms of toric IOL misalignment, residual refraction, and 

         visual acuity
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TORIC IOL´s: MARKING OF EYE (THE NEW)

Assessment of posture-induced cyclotorsion during cataract surgery using the 
Verion image-guided system

Srujana D, Singh R, Titiyal JS, Sinha R

Med J Armed Forces India. 2021 Jul;77(3):293-296

- Purpose: to analyze posture-induced cyclotorsion in eyes undergoing conventional 
phacoemulsification with toric intraocular lens implantation and femtolaser-assisted cataract surgery 
(FLACS) using the Verion image-guided system
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TORIC IOL´s: MARKING OF EYE (THE NEW)

Assessment of posture-induced cyclotorsion during cataract surgery using the 
Verion image-guided system

Srujana D, Singh R, Titiyal JS, Sinha R

Med J Armed Forces India. 2021 Jul;77(3):293-296

- Conclusion:

   1.  Significant cyclotorsion can occur in supine position during cataract surgery

   2.  Assessment of the amount and direction of cyclotorsion provides us with optimal 

      refractive results in toric IOLs
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TORIC IOL´s: POSTOPERATIVE  AXIS ALIGNMENT

    1. Slit lamp with dilated pupil 
    2. Wavefront aberrometry in undilated pupil
    3. Realignment should be done in < 2 weeks 

ITRACE TORIC CHECK 

         Improvements in previous topographic evaluation of 
corneal keratometry have reduced the unplanned residual 

astigmatism 
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TORIC IOL´s: POSTOPERATIVE  AXIS ALIGNMENT

ITRACE TORIC CHECK 

Rotational stability and centering of a Toric Lens using the Itrace technology 

 Ana Hervás Ontiveros, Sara Fathi Nieto, Alex Samir Fernández Santodomingo, Enrique España Gregori

ESCRS 2020

- The Itrace tool called Toric Check allows us to know the postoperative 
toric check alignment improving the postoperative refraction 

- Shows actual refraction, suggested rotation (degrees and direction) and 
final refraction 
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TORIC IOL´s: POSTOPERATIVE  AXIS ALIGNMENT

 

- Allows us to evaluate the need for lens rotation to achieve 
the best postoperative refraction

- In this case, the centering and the placement of the lens is 
perfect 

ITRACE TORIC CHECK 
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TORIC IOL´s: IRREGULAR ASTIGMATISM 

 

Toric IOL implantation in patients with keratoconus using Itrace technology

 Ana Hervás Ontiveros, Sara Fathi Nieto, Alex Samir Fernández Santodomingo, Enrique España Gregori

ESCRS 2020

- Conclusion:

1. Correction of astigmatism and cataract with phacoemulsification and implantation of a toric IOL in 
patients with keratoconus can be an effective and safe choice

2. But predicting the refractive outcome is sometimes difficult
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TORIC IOL´s: IRREGULAR ASTIGMATISM 

 

Toric IOL implantation in patients with keratoconus using Itrace technology

 Ana Hervás Ontiveros, Sara Fathi Nieto, Alex Samir Fernández Santodomingo, Enrique España Gregori

ESCRS 2020

3. The measurements with the Itrace technology suppose a good 
system for evaluate assuming an improvement of the visual quality 
of the patient. 
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TORIC IOL´s: COMPLICATIONS

-  Rotational stability is critical to effectiveness of toric IOLs

- 1º rotation results in 3.3 % of IOL power loss

- 30º rotation negates cylindrical correction of toric IOL

- Further rotation induces more astigmatism 



TORIC IOL´s: TO TAKE HOME

Biometric formulas:

- Sometimes we have precise and complex calculations

- Beware of extreme axial lengths

- Beware of previous refractive surgery laser (LASIK/PRK/RK) (special formulas)

- Recommended (especially in cases of doubt) compare results of some formulas and use different 

methods

Lentes premium tras cirugía refractiva 



TORIC IOL´s: TO TAKE HOME

Biometric formulas:

- Measure posterior corneal curvature and determine the toric IOL power with modern formulas 

improve visual outcomes and refractive

- Increasingly precise formulas in development (adapted to new IOLs and developed with new 

technologies)
        - selection of more precise lenses for our patients

Lentes premium tras cirugía refractiva 



1. Explain to the patient the expectations and possible complications

2.  For improve the refractive result of surgery with our toric IOL: reassess the refractive status 

      of the second eye after surgery on the first eye 

     - Subjective refraction (distance and near, specially in premium toric IOLs)

3. Multiple premium lenses currectly available (and multiple possibilities)

     - Toric Trifocals, toric EDOF,  mono-EDOF, extended range…

4.  Minimize possible aberrations by correctly choosing the toric premium IOL (personalize)

      - halos, dysphotopsias, contrast sensitivity (minimize and explain to the patient)

      - New materials with less aberrations and more stability in toric IOLs

5. Improve the study prior to the surgery!

      - biometry, topography, endothelial count, Itrace and aberrometry, tear quality study

6. Basic surgical planning previous (ORA and VERION- previous)

TO TAKE HOME (IN PRACTICE)
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7. Correct management of postoperative astigmatism

    -  Residual astigmatism (correct management)

    -  Toric check (Itrace tool)

8. Postoperative dry eye 

    - Treatments to improve the surface 

9. Measuring posterior corneal astigmatism is specially valuable in eyes with corneal  

    pathologies 

    - Keratoconus and corneal ectasias 

    - In these patients the adjustment of the toric lens can be more complex

10.  There is scientific evidence that sometimes helps us make decisions

     - In case of doubts we can rely on Evidence Based Medicine (EBM)

TO TAKE HOME (IN PRACTICE)
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INDICACIONES EXTREMAS DE LENTES PREMIUM

CASO CLÍNICO 
PhacoClub

THANK YOU
anheront@gmail.com


