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ABSTRACT 
Title: COMPARATIVE STUDY OF VISUAL OUTCOMES BETWEEN PENETR ATING 
CORNEAL TRANSPLANT AND INTRALASE ® ENABLED KERATOPLASTY  
 
Author and Co-authors (maximum 6): Elissandro M S Lindoso; Leon 
Grupenmacher; Mariana Avila ; Melvin Sarayba; Luciene B Sousa. 
 
Purpose: To compare the visual acuity and postoperative recovery between two 
groups of patients with keratoconus. One group underwent a traditional, 
mechanical vacuum trephine procedure while the second group had a 60 kHz 
femtosecond laser enabled penetrating keratoplasty with a mushroom shaped 
graft. 
Methods: This is a prospective, randomized trial of 60 patients (60 eyes) with 
keratoconus. The patients were randomized into two treatment groups: Group 1 - 
penetrating keratoplasty with femtosecond laser shaped incisions (IntraLase 
Enabled Keratoplasty [IEK]) (n=30); Group 2 – penetrating keratoplasty with 
vacuum trephine [Manual] (n=30). Exclusion criteria included associated ocular 
pathology that would limit potential visual acuity to less than 20/40. Outcome 
measures included best spectacle corrected visual acuity (BSCVA), manifest 
refraction, biomicroscopy exam, intraocular pressure, pachymetry and endothelial 
cell density (ECD).  
Results: There were 30 manual and 30 IEK eyes available for review at 12 months 
of postoperative follow-up. The IEK group had an average best spectacle 
corrected visual acuity (BSCVA) of 0.14(Log Mar). The manual group had an 
average BSCVA of 0.27(Log Mar) (p< 0,001). Mean ECD was 2037 +- 293 cells 
m/mm2 (range, 1512 to 2832 cells m/mm2) in the IEK group and  1987 +- 260 
cells m/mm2 (range, 1698 to 2896 cells m/mm2) in the Manual group (p=0.217). 
Mean pachymetry was 546 (range, 469 to 576) in the IEK group and 551 (range, 
486 to 604) in the Manual group (p=0.510). There were no statistically significant 
differences between the two groups in refraction components: Spherical refraction 
(p = 0.215), cylindrical negative refraction (p = 0.645) or the axis of cylinder (p = 
0.320). 
Two patients from the manual group had intra-ocular hypertension and used 
topical beta blocker (Timolol) for one month without complications. Four patients 
(13%) from Manual group and one patient (3%) from IEK group had endothelial 
graft rejection reaction (p=0.353). 
 Conclusion: These preliminary results show that femtosecond laser enabled 
penetrating keratoplasty (PK) with mushroom pattern is another possibility for 
keratoconus patients with better 12-month BSCVA than the standard PK.  
 
Keywords: corneal transplant; keratoconus; Intralase; Femtosecond laser; 
Vacuum trephine.  
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