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4 years later:
LE 6/7.5 UDVA
MR -0.50/ -1.00 X 138°
ICL stable & aligned at intended axis 175°
ECC 1850/mm²

Vault = 1658 μm

Vault = 1658μm → high for phakic eyes BUT clinically acceptable in 
pseudophakic eyes, because of deep AC (Kamiya et al.)

Endothelial cells 
count (ECC) was 
2234/mm² in the left 
eye before surgery. 

The patient received a 13.2mm diameter 
toric V4c ICL of -4.00 D / +6.00 / 77°, 
aimed to be implanted at 175 degrees 
axis, at the same time as Sulcoflex removal

Exchange Sulcoflex with toric Implantable Collamer Lens 
(Visian ICL, STAAR Surgical)
Standard OCOS formula used

Behind the iris, the add-on ICL can be seen, the anterior 
chamber is deep and the anterior angle open, indicating 
proper sizing of the add-on ICL.
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McLintock et 
al. (Sulcoflex)

51 pseudophakic eyes (19 graft)

62% required repositioning

Mean times of repositioning: 2.3

Meyer et al. 
(Sulcoflex)

7 pseudophakic eyes (2 grafts) with postoperative 
IOL rotation in keratoconus patients.

Suture fixation was required for 2 cases.

Alfonso et al. 
(ICL)

49 pseudophakic eyes (6 virgin cornea, 12 LASIK or PRK, 
8 RK, 5 ICRS, 11 PK, 7 DALK). 

The virgin cornea, excimer laser, and RK groups 
demonstrated 96.2% spherical equivalent within ±1.00 D

The ICRS, PK, DALK groups showed 50% spherical 
equivalent within ±1.00 D with good rotational stability. 

Kamiya et al. 
(ICL)

35 pseudophakic eyes 

No significant intraocular pressure rise, pupillary block, 
iritis, cystoid macular oedema occurred.

Anteriorly vaulting shape prevents attachment of the 2 
IOLs → less risk of interface opacities

Thinner than other add-on IOLs → less iris chaffing

Discussion 

Alfonso JF, et al. Journal of Refractive Surgery. 2018 Oct;34(10):654–63. 
Kamiya K, et al. Vol. 97, Acta Ophthalmologica. 2019. p. e946–7. 
McLintock CA, et.al. Int Ophthalmol. 2019 Sep 1;39(9):1965–72. 
Meyer JJ, et al. J Cataract Refract Surg. 2017 Feb 1;43(2):285–8. 
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• Keratoconic eyes are usually highly myopic, with longer axial lengths, which has been reported to associate with toric in-the-

bag IOL rotation.

• In highly myopic eyes, a lower power, thinner profile IOL is typically implanted in the bag, occupying less volume, allowing 

more space in the ciliary sulcus for the haptics of a sulcus-based lens to rotate. 

• Myopic eyes also tend to have a larger sulcus diameter which may also contribute to IOL rotation. 

• The deeper anterior chamber encountered in pseudophakic keratoconic eyes can also lead to a less crowded anterior segment, 

and as the ciliary sulcus is often larger it provides more space within the iridociliary angle for IOL rotation. 

• Axis of implantation may also play a role, as the ciliary sulcus is larger in the vertical than in the horizontal meridian. 

Contributing factors of rotational instability of sulcus placed IOLs in keratoconic eyes. 

Shah GD, et al. J Cataract Refract Surg. 2012 Jan;38(1):54–9. 
Vass C, et al. J Cataract Refract Surg. 1999 Oct;25(10):1376–81. 
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• Anteriorly vaulting shape prevents inter-lenticular issues

• Thinner than other IOLs → less iris chaffing

• Ease of placement/replacement

• Collamer material is more “friendly” for future EK surgery

• Cost: similar cost of 1stQ Addon and ICL, Sulcoflex much lower

Points to consider ICL

Kamiya K, et al. Vol. 97, Acta Ophthalmologica. 2019. p. e946–7. 
Morgan-Warren PJ, et al. Clin Ophthalmol. 2015;9:277-283.
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1. Residual refractive error in pseudophakic patients with previous corneal transplantation is very common and usually significantly high, 

necessitating additional procedures such as IOL exchange or a supplementary piggyback IOL implantation. 

2. The rotational stability of toric piggyback IOLs in pseudophakic post-keratoplasty eyes has not been adequately investigated and no 

comparative studies between different type of supplementary IOLs exist in this cohort of patients. 

3. The anterior segment anatomical particularities of eyes that have undergone corneal graft surgery for keratoconus, have to be considered 

when planning implantation of supplementary toric IOLs for correction of residual refractive error.

4. Pseudophakic toric ICL use in post-keratoplasty eyes can be superior to other types of piggyback lenses, thanks to better rotational stability.

Take home messages 
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