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Case history
This 33-year-old patient underwent uneventful myopic 
Femto-LASIK in April 2022. From the first postoperative 
day, his right eye showed a perfect course of recovery, 
resulting in an uncorrected distance visual acuity (UDVA) 
of 25/20. By contrast, his visual acuity in the left eye was 
poor, with a UDVA of 20/40 and a corrected distance visual 
acuity (CDVA) of 20/25 with a myopic spherical refraction 
of -1.50 D. 20/20 vision was only achieved with a pinhole.

Description
LASIK (laser in situ keratomileusis) is a widely used corneal 
refractive surgery known for its effectiveness in correcting 
vision, but it comes with potential risks, particularly 
related to the corneal flap created during the procedure. 
Complications from flap issues such as flap striae are 
significant, as they can adversely impact visual outcome. 
Flap striae (Figures 1 and 2) are wrinkles or folds in the 

corneal flap, which can result in reduced corrected distance 
visual acuity (CDVA) and increased glare. These issues arise 
from various flap-related problems such as:

	� Misalignment of the corneal flap when it is replaced  
after the laser reshaping of the cornea

	� Movement of the flap postoperatively, which can disrupt 
the intended alignment and healing

	� Size discrepancies between the flap and the ablated 
stromal bed, particularly in cases of significant refractive 
corrections

The precision in creating the flap, even with advanced 
femtosecond lasers, plays a crucial role in avoiding these 
complications. The risk of flap striae is heightened when 
the flap is too thin, excessively thick, irregular shaped, or 
completely detached (free cap).
To minimize the risk of flap striae and their impact on vision, 
the LASIK flap should be accurately aligned in the stromal 
bed and have symmetrical grooves around the flap.

Highly effective approach: Following-up on 
flap striae after LASIK surgery using the 
Pentacam AXL Wave 

Flap striae, or microscopic folds in the corneal flap created during LASIK, can cause visual disturbances 
such as blurred vision or halos around lights. Using the Pentacam® AXL Wave to monitor these 
conditions confers specific benefits that enhance both the diagnostic process and patient outcomes.

Fig. 1: Slit lamp examination revealed flap striae involving 
the visual axis

Fig. 2: Slit lamp examination using retroillumination 
revealed flap striae
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The Full Sequence Overview display (Figure 3) of the 
Pentacam AXL Wave revealed a blurry image of the corneal 
E, along with clear images of striae in retroillumination and 
myopic refraction.

	� The E-hooks show a blurred vision attributable to the 
cornea [1] 

	� The flap striae are clearly visible in the retro image [2]
	� The objective refraction reveals myopia of -1.60  D [3]
	� The following parameters are suspicious and therefore 
highlighted in yellow:

	� ΔKmax +0.5 D
	� ΔAstig - 0.5 D
	� COD (posterior) 13.8 %
	� Corneal thickness at vertex normal 510  µm
	� Corneal thickness at thinnest point 507  µm
	� ACD internal 3.38  mm

Aberrometry is an advanced method for measuring 
the optical aberrations of the eye, providing crucial 
information for diagnosing and treating visual 
impairments. With the Pentacam AXL Wave it is possible 
to measure not only the corneal aberrations, but also 
the total eye aberrations. The Pentacam AXL Wave can 
measure aberrations for different pupil sizes. This is crucial 
because aberrations may vary depending on how dilated 
the pupil is. In bright light conditions, where the pupil is 
smaller, certain aberrations might have less impact on 

visual performance than in darker conditions, where the 
pupil expands. Another advantage of the Pentacam AXL 
Wave is its ability to calculate objective refractions for 
measured pupil sizes using Hartmann-Shack aberrometry. 

	� The aberrometry shows high levels of higher order 
aberrations (RMS HOA = 0.296  µm for a 5.0  mm pupil), 
mainly related to coma (Z3.1) and trefoil Z3.3).

	� The objective refraction is calculated as having a SEQ of 
-1.70 D (5 mm pupil size).

Fig. 3: Pentacam Full Sequence Overview Display after Femto-LASIK, OS 
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Fig. 4: Pentacam Aberrometry Display after Femto-LASIK 
showing a higher amount of HOAs, OS



Case Report

Published by OCULUS, 2024
OCULUS Optikgeräte GmbH • Münchholzhäuser Str. 29 • 35582 Wetzlar • GERMANY
Email: export@oculus.de • www.oculus.de

TOMOGRAPHY

Understanding higher order aberrations (HOAs) and 
their impact on visual performance
Vision quality is significantly influenced by corneal 
and total eye aberrations, which include lower order 
aberrations (such as myopia, hyperopia and astigmatism) 
and higher order aberrations (HOAs) such as spherical 
aberrations, coma and trefoil.

	� Spherical aberrations: These occur when light rays that 
pass through the edge of the pupil focus differently 
from those passing through the centre. This can cause 
images to appear blurred or haloed, especially in low 
light conditions.

	� Coma: This aberration results in comet-like tails coming 
off points of light, particularly noticeable when looking 
at bright points on a dark background, causing images 
to stretch radially from the centre.

	� Trefoil: This refers to an optical distortion where the 
image forms a clover-like pattern. It can be particularly 
disruptive to vision.

It is therefore important to take a closer look at higher-
order wavefront aberrations, especially after refractive 
surgery such as laser surgery, and more particularly so 
in cases where vision does not quite meet expectations 
postoperatively. Patients with higher-order aberrations 
usually have quite good visual acuity on a normal vision 
test (black mark on a white background). However, at 
low ambient light levels, with accordingly large pupil 
diameters, there are often disturbing light phenomena 
and significantly less contrast vision. All of this together 
results in poor and unsatisfactory visual performance. 
The Pentacam AXL Wave makes it possible to check for 
wavefront errors before and after refractive surgery for 
different brightness levels and therefore also different 
pupil diameters.

Procedure 
The treatment of flap striae after LASIK surgery involves a 
variety of techniques that range from noninvasive to high 
invasive, depending on the severity and duration of the 
striae. Early detection is key to effective treatment, and 
addressing flap striae within the first 24 hours by lifting 
and refloating the flap can lead to successful resolution.

Two weeks after surgery, the patient underwent surgery 
again. The flap was lifted and treated to eliminate the 
striae. These had disappeared by the first postoperative 
day, although some residual myopia (sphere -1.75 D) 
remained for a few weeks. The slit lamp picture taken three 
weeks after flap re-lift (Figure 5) clearly shows the absence 
of striae.

Fig. 5: Three weeks after the flap was lifted to treat striae, 
the corneal surface was regular.

Fig. 6: Pentacam Visual Performance Display after flap lifting 
surgery, OS

Fig. 7: Pentacam Visual Performance Display, OS, 5 months 
postop

	� In the Visual Performance Display (Figure 6), the quality 
image of the cornea is not yet perfect and some residual 
myopic refraction can still be observed.

Five months after surgery, DCVA was 20/20 and the 
Visual Performance Display (Figure 7) revealed a clear 
improvement of corneal visual quality, evident in the 



Case Report

Published by OCULUS, 2024
OCULUS Optikgeräte GmbH • Münchholzhäuser Str. 29 • 35582 Wetzlar • GERMANY
Email: export@oculus.de • www.oculus.de

TOMOGRAPHY

sharper edges of the top left E. The measured refraction 
was closer to zero. The Visual Performance Display was 
helpful in following up the patient’s postsurgical progress. 
The top left E and the measured refraction show that 
corneal healing is still underway. The Visual Performance 
Display shows an improvement of corneal optics 5 months 
after flap re-lift. 

Fig. 8: Pentacam Aberrometry Display, OS, 5 months postop

	� At the same follow-up, total aberrometry shows  
that RMS HOA at 5.0 mm has decreased from  
0.296 µm to 0.165 µm (Figure 8), further confirming  
the improvement of visual quality.

	� The aberrometry display reveals an overall improvement 
of higher order aberrations 5 months after flap re-lift.

Conclusions
To summarize, the Pentacam AXL Wave was an invaluable 
help in examining this patient before and after surgery. 
The Pentacam assists in:

	� Diagnosing visual impairment after surgery
	� Patient education
	� Postoperative follow-up and evaluation of follow-on 

procedures after initial laser surgery
With just one measurement sequence the Pentacam AXL 
Wave provides a full picture of a patient’s eye status in 
terms of visual performance (wavefront aberrations), 
objective refraction, axial length and tomography. Its 
retroillumination images and the Visual Performance 
Display make patient education a lot easier.

Pentacam® AXL Wave

The Pentacam® AXL Wave is a high-class  
device for optimal pre- and post-op diagnostics 
for refractive and cataract surgeons. It includes  
all advantages of the Pentacam® AXL as well  
as ocular wavefront, objective refraction and  
retroillumination.

www.pentacam.com


