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Case history
14-year-old patient with an existing keratoconus 
diagnosis. Belin ABCD Keratoconus Staging shows stage 
2.8 for the radius of curvature of the anterior corneal 
surface and stage 2.9 for the radius of curvature of the 
posterior corneal surface. Within the next three months, 
a clear change became visible, especially on the posterior 
surface. The decision for CXL was made.

Description
Keratoconus is a progressive disease of the eye that 
leads to bulging and thinning of the cornea. It usually 
begins during puberty and progresses until the patient’s 

mid-thirties. The earlier it begins, the more severe the 
progression. Keratoconus can lead to blurred vision, 
double vision, myopia, irregular astigmatism and sensitivity 
to light and thus to a reduced quality of life. As a rule, 
both eyes are affected, though they may differ in their 
disease stage. Treatment options range from spectacles/
contact lenses to corneal cross-linking/intrastromal ring 
segments and corneal transplantation. Therefore, thorough 
screening for corneal abnormalities is important during 
every routine eye examination. Keratoconus leads to vision 
loss, and early detection and recognition of progression 
is important to maintain the best possible vision with the 
least amount of treatment.

Straightforward keratoconus detection 
and progression analysis using the  
Belin ABCD Progression Display

The Pentacam®, particularly its Belin ABCD Progression Display, is an invaluable tool for corneal 
specialists. It provides a detailed, accurate assessment of the cornea, enabling early diagnosis, careful 
monitoring of disease progression, and informed decision-making regarding treatment options. This 
ultimately leads to better outcomes for patients with keratoconus.

Fig. 1: Belin/Ambrósio Enhanced Ectasia Display for detection and verification of corneal abnormalities
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	� Front and back surface with pathological findings and  
a visible cone on both

	� The difference maps show clear deviations, highlighted 
by the traffic light colour coding (green = normal,  
red = highly abnormal)

	� Very thin cornea (458 µm)
	� ARTmax suspicious (213)
	� PTI falls outside the standard deviation
	� High BAD D, a clear sign of abnormality (ectasia)

	� [1] Belin ABCD Keratoconus Staging: A2 B2 C2 D1
	� Anterior radius of curvature (3 mm zone centred  
on the TP)

	� Posterior radius of curvature (3 mm zone centred  
on TP)

	� Corneal thinnest pachymetry
	� Distance Corrected Visual Acuity (manually typed in)

The keratoconus is easy to see in the graphical analysis. 
Especially the anterior and posterior radius of curvature 
are clinically suspicious.

	� [2] TKC: KC 2 

Criteria for the Belin ABCD Keratoconus Staging:
 The software finds the thinnest point, and the 
parameters used to grade the condition are determined 
at this thinnest point (TP), not on the apex, as is done in 
traditional grading systems. Each parameter is shown in 
a graphical analysis with its measured value rounded to 
the next whole number.

If a therapeutic procedure is planned, the patient is 
rescheduled for follow-up and progression analysis.

	� [1] Posterior curvature shows progression surpassing 
the 80 % keratoconus confidence interval at the second 
exam

	� [2] Kmax has not changed significantly

 The Belin/Ambrósio Enhanced Ectasia Display is 
an excellent screening tool for detecting corneal 
abnormalities. It separates normal from abnormal 
corneas. However, it does not grade the severity of the 
condition, nor does it monitor progression.
  The Amsler/Krumeich system traditionally used to 
grade keratoconus is outdated, as it only uses anterior 
curvature and central corneal thickness in its grading. It 
takes neither posterior data nor the thinnest pachymetry 
into account.
  Kmax has traditionally been used to monitor 
progression. However, it often fails to detect early 
progression, as is the case here.

Procedure
In view of the changes detected in the Belin ABCD 
Progression Display and the patient’s young age, the 
clinician decided to perform cross-linking therapy in 
November 2011.

Collagen cross-linking of the cornea (CXL) - the only 
treatment option for progressive keratoconus.
The cornea is responsible for 85 % of the refractive 
power of the eye. It helps to focus the light. It consists of 
millions of fibres that are interconnected to maintain its 
dome shape. In certain diseases, e.g. keratoconus, these 
connections between the fibres are weakened.
When this occurs the cornea can be strengthened to 
stabilize its shape using a procedure called corneal 
collagen crosslinking. Cross-linking involves administering 
a vitamin solution called riboflavin to the cornea. The 
saturated cornea is then exposed to UV light, which 
activates the solution. This procedure strengthens the 

Fig. 2: Pentacam Topometric/KC Staging display
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Fig. 3: Belin ABCD Progression Display, showing keratoconus 
progression in OD
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connections between and forms new connections within 
the fibres, ideally preventing further progression of the 
disease.
Visual acuity usually improves within 3 months of 
treatment, but the cornea takes up to 12 months to 
stabilize. This is the earliest possible time for assessing the 
success of treatment. Therefore, the confidence intervals 
of the post-CXL population of the Belin ABCD Progression 
Display are not displayed until 12 months after the 
treatment date.

Fig. 4: Belin ABCD Progression Display after CXL in OD

Conclusions
This clinical case once again highlights the utility of 
the Belin ABCD Progression Display. This Pentacam 
display helps the clinician to detect early progression of 
keratoconus and be able to initiate appropriate therapy 
as early as possible and before severe visual loss occurs. 
The Belin ABCD Progression Display provides a visual 
representation of the time course of monitoring for and 
detection of early disease progression.

	� The well-known Belin/Ambrósio Enhanced Ectasia 
Display helps to detect and verify corneal abnormalities.

	� The Topometric/KC Staging display grades the disease, 
providing a baseline for all subsequent follow-up 
examinations.

Once diagnosed, the progression of the disease before 
and/or after treatment is visualized using the Belin ABCD 
Progression Display.
After treatment, some deterioration can be expected, but 
after a certain time the parameters come to a halt or even 
improve.
This case illustrates how corneal specialists working with 
keratoconus patients benefit from the Pentacam in their 
diagnostics, monitoring and decision making.
This clinical case shows how important the Belin ABCD 
Progression Display is for monitoring keratoconus patients.	� A dotted black line appears in the graphical analysis to 

indicate when the treatment was done.
	� All measurements shown here in the display were taken 
at least 12 months after the CXL. The blue confidence 
intervals are therefore displayed for all examinations. 
Only the radius of the anterior corneal surface shows 
stable findings. The posterior corneal surface exceeds 
the confidence intervals for the post-CXL population in 
some examinations (green and pink examination). The 
third parameter, C, i.e. the thinnest pachymetry, shows 
a strong fluctuation even after months, sometimes even 
exceeding the 90 % CI. 

Pentacam® HR

Anterior segment tomography with 
high-res Scheimpflug images: The 
high-resolution Pentacam® HR, 
equipped with a bright, optimized 
lens system for brilliant image  
quality. The Pentacam® HR comes 
with a standard software package, 
which can be expanded as desired 
with optional software modules.  
Alterations and injuries to the 
cornea as well as implants and 
refractive surgeries are revealed in 
spectacular manner. 

www.pentacam.com


