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LASIK intends to decrease the corneal power by increasing the radius of corneal 

curvature in myopic correction.  Though it does not directly affect the posterior corneal 

surface, modification is not unexpected since LASIK can weaken the cornea especially in 

high myopic correction.  High myopia poses a significant risk for the development of 

regression and ectasia after LASIK,1  detection of these conditions requires knowledge 

about the posterior corneal curvature.  Owning to the faster scanning time and longer 

wavelength, swept-source optical coherence tomography (SS-OCT) offers a higher 

reliability in post-LASIK corneal measurements as compared to Scheimpflug imaging.2  

It remains controversial how the posterior cornea would behave after LASIK over time.  

We hypothesize that by evaluating the high myopic eyes (≥-5 diopters, D), this cohort 

would allow corneal changes, if any, to be detected earlier with greater sensitivity. We 

evaluated the longitudinal posterior corneal changes over 3 years using SS-OCT after 

high myopic LASIK correction, this series has the longest follow-up with longitudinal 

measurements obtained from a SS-OCT. 

Details of our surgical technique and SS-OCT imaging have been described.3 

Briefly, superior hinge LASIK flaps were created using a 150-kHz IntraLase femtosecond 

laser (Abbott Medical Optics, Chicago, IL) with intended thickness and flap diameter 

were 110 µm and 9.0 mm, respectively. Other settings included hinge angle, 55°; bed 

energy, 0.75 mJ; spot separation, 6 mm; line separation, 6 mm; side-cut energy, 1.1 

mJ; pocket width, 200 mm; pocket start depth, 210 mm; and both pocket tangent and 

radian spot separation, 4 mm. Stromal ablation was performed with Allegretto Wave & 

Eye-Q 400-Hz laser (WaveLight Laser Technologie AG, Germany) using a 6.5 mm 

optical zone.  The keratometry and topography data were obtained from the Topo-

Pachy-Map scan protocol on a SS-OCT (Casia SS-1000; Tomey, Nagoya, Japan). We 

evaluated the posterior corneal changes including: the radius of an 8 mm best-fit 

sphere (BFS), mean keratometry, and corneal astigmatism (converted to power vector 
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components J0 and J45). 4  We used one-way analysis of variance model with repeated 

measures to compare the differences in these parameters at different time points 

(preoperative, month 3, year 3). 

71 eyes from 41 patients with a preoperative mean spherical equivalent (SEQ) of 

-6.67±1.34 D (range: -5.00 to -11.00 D) were included.  After LASIK, posterior mean 

keratometry decreased from -5.92±2.01 D preoperatively to -5.97±2.01 D at 3 months 

(p<0.001) which remained stable at 3 years (p=0.145).  Significant differences in the 

radius of the BFS at the posterior cornea were found between baseline and 3 months 

(p<0.001) but not from baseline to year 3 (p=0.281).  Time course changes in J0 and 

J45 were not statistically significant across any comparisons (p≥0.260).    SEQ and 

uncorrected distant visual acuity remained stable from 3 months onwards (p≥0.073). 

For completeness, the postoperative stability in the anterior mean keratometry 

paralleled the posterior mean keratometry (Table 1). 

We previously reported a forward protrusion on the posterior cornea within the 

first postoperative year after LASIK,3 this is in agreement with the statistically significant 

increase of the negative central power of the posterior cornea observed at 3 months 

postoperatively in this study, which remained stable afterwards.  The radius of the BFS 

was steepened at an early stage but then returned to baseline 3 years after LASIK in 

the current study.  We speculate these time dependent changes reflect the wound 

healing processes after LASIK, where active wound healing occurs up to 6 months 

postoperatively, followed by wound remodelling up to 3 years.5 Circumferential severing 

of the corneal lamella weakened the corneal biomechanics, resulting in the steepening 

of the posterior cornea with a more negative central power at the early postoperative 

stage. With wound remodelling, hypercellular fibrotic stromal scars at the flap wound 

margins develop, these biomechanical changes resulted in greater corneal stability, 

allowing the posterior cornea to revert to its preoperative state.  With regards to the 
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posterior corneal astigmatism, there were no changes in either the vector components.  

No evidence of myopic regression or progressive corneal ectasia was observed during 

our 3 years of follow-up.  Similar to Scheimpflug photography, SS-OCT can directly 

evaluate the corneal topography from the posterior corneal surface.  Evaluating the 

posterior corneal elevation is of particular importance for early detection and monitoring 

of post-LASIK ectasia.  A shorter scanning duration is essential to reduce motion 

artefacts, while a longer wavelength permits better light penetration with less scattering 

through the LASIK flap.  We believe that due to the shorter scan duration (0.3 vs. 2 

seconds) and longer wavelength of light source (1310 vs. 475 nm) in SS-OCT than 

Scheimpflug imaging, the former provides a more precise and accurate assessment of 

the posterior corneal surface. Further studies should evaluate posterior corneal 

elevation at various optical zones to ascertain the stability of the posterior corneal 

surface demonstrated in this SS-OCT study. 
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Table 1: Refractive measurements, corneal keratometric and topographic measurements before and after femtosecond 

laser-assisted LASIK 

 

 
Preoperative 3 months 3 years 

p-value 

Preoperative 3 months 
Mean ± SD Mean ± SD Mean ± SD vs 3 months vs 3 years vs 3 years 

posterior J0 (D) -0.17 ± 0.07 -0.17 ± 0.06 -0.17 ± 0.06 0.508 0.260 0.659 
posterior J45 (D) 0.00 ± 0.04 0.00 ± 0.04 0.01 ± 0.04 0.859 0.346 0.416 
posterior Km (D) -5.92 ± 2.01 -5.97 ± 2.01 -5.98 ± 2.01 <0.001 <0.001 0.145 

radius of posterior BFS 
(mm) 6.50 ± 0.22 6.47 ± 0.22 6.50 ± 0.22 <0.001 0.281 0.001 

anterior Km (D) 44.02 ± 1.38 38.89 ± 1.81 39.05 ± 1.77 <0.001 <0.001 0.081 
SEQ (D) -6.67 ± 1.34 -0.53 ± 0.70 -0.68 ± 0.76 <0.001 <0.001 0.073 

UCVA (logMar) N/A  0.09 ± 0.17 0.12 ± 0.17  N/A  N/A   0.074 
 

Km = mean keratometry; BFS = best fit sphere; SEQ = spherical equivalent; SD = standard deviation; D = diopter; mm 

= millimeter, N/A = not available 
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