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Purpose: We evaluated the Maximum Elevation of Corneal Back Surface adjusted to the same Best Fit Sphere Back (BFSB) between 
timeline measurements (AdjEleBmax) and the BFSB radius (BFSBR) itself as new tomographic parameters for documentation of 
ectasia progression and compare them with the most recent and reliable parameters used on keratoconus (KC) progression.
Results: We evaluated the performance and the ideal cutoff point of Kmax, D-index, posterior radius of curvature from the 3.0 mm 
centered on the thinnest point (PRC), EleBmax, BFSBR, and AdjEleBmax as isolated parameters to document KC progression 
(defined as a significant change in two or more variables), we found a sensitivity of 70%, 82%, 79%, 65%, 51%, and 63% and 
a specificity of 91%, 98%, 80%, 73%, 80%, and 84% to detect KC progression. The area under the curve (AUC) for each variable was 
0.822, 0.927, 0.844, 0.690, 0.695, 0.754, respectively.
Conclusion: AdjEleBmax presented a greater specificity, larger AUC, and better performance compared to EleBmax without any 
adjustment, with similar sensitivity. Although AdjEleBmax and BFSB demonstrated smaller AUC and specificities comparing with 
Kmax and D-Index, AdjEleBmax still presented a good performance with a reasonable AUC. Since the shape of the posterior surface, 
more aspheric and curved than the anterior, may facilitate detection of change, we suggest the inclusion of AdjEleBmax in the 
evaluation of KC progression in conjunction with other variables to increase the reliability of our clinical evaluation and early 
detection of progression.
Keywords: keratoconus, cornea, progression, best fit sphere back, maximum elevation of corneal back surface

Introduction
Keratoconus (KC) is the most common primary corneal ectasia. Currently, it is considered a bilateral (though asymme-
trical) chronic progressive condition, leading to several structural changes with consequent stromal thinning and 
scarring.1,2 Clinically, patients present irregular astigmatism and myopia, photophobia, and/or monocular diplopia, 
with impairment of best corrected visual acuity (BCVA) and loss of quality of life.3,4 Manifestation of KC usually starts 
during the second decade of life, with progression until the fourth decade, followed by clinical stabilization. The risk and 
rate of progression are higher when younger than 19 years.5,6

Although there is still no curative treatment, the current management of keratoconic eyes aims at two important goals: 
to improve visual function and to stop ectatic progression.7,8 The former can be achieved with spectacles, rigid or semi- 
rigid contact lenses, intracorneal rings, or corneal transplant, when the condition is too advanced.9 The latter aim is the 
holy grail of the management of these patients, which is currently only possible with crosslinking. This procedure leads 
to an increased biomechanical resistance and stiffness of the cornea and inhibits further progression.10–13 Although it is 
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possible to perform at any stage of the disease, greater benefit is obtained in early stages.14 Efforts should be endorsed to 
detect early progression and to avoid further deterioration, but also to preclude unnecessary treatments in other patients, 
decreasing the risk of crosslinking complications such as infections, endothelial cell loss, and severe postoperative 
pain.15,16

Therefore, the challenge comprises the identification of progression.
Although several studies aimed at defining and detecting progression,17–19 there is still no consistent definition of 

ectatic progression nor a standardized method to document it.9,20,21 The Global Consensus on Keratoconus and ectatic 
diseases (2015) defined KC progression by a consistent change in at least two of the following topographic parameters: 
steepening of the anterior corneal surface; steepening of the posterior corneal surface; thinning and/or an increase in the 
rate of the corneal thickness change from the periphery to the thinnest point.9 However, a more specific definition of 
progression is still on demand. Efforts have been made to find the most reliable variables to detect and explain 
progression.19,22–24

Considering the shape of the posterior corneal surface, more aspheric and curved than the anterior, may facilitate 
detection of change,25 the main purpose of this study was to evaluate the performance of Maximum Elevation of Corneal 
Back Surface adjusted to the same Best Fit Sphere Back (BFSB) between timeline measurements (AdjEleBmax) and the 
BFSB radius (BFSBR) itself as new parameters for documentation of ectasia progression and to compare them with the 
most common parameters used on KC progression.

Methods
Patient Selection and Data
A total of 113 eyes of 76 consecutive patients diagnosed with keratoconus were examined in this retrospective cohort 
study in the Department of Ophthalmology at Centro Hospitalar Universitário de São João, Portugal. The study was 
approved by the local ethics committee of Centro Hospitalar Universitário de São João/Faculdade de Medicina da 
Universidade do Porto and conducted in accordance with the Helsinki Declaration. A written informed consent was 
obtained from all individual participants or, if participants were under 16, from a parent and/or legal guardian.

Patients with KC aged from 14 to 30 years old followed in our Ophthalmology Corneal Department were identified 
and consecutively included between October and December 2021.

All selected patients had more than one year of follow-up by a corneal specialist and at least three Scheimpflug 
tomography measurements (Pentacam®; Oculus, Wetzlar, Germany). Patients stopped wearing contact lenses at least 48 
h prior to measurement. All measurements were performed by trained Orthoptists and only scans with a quality check 
resulting in “OK” were accepted for inclusion. When the automatic image quality assessment was not labeled with “OK”, 
the exam was repeated. For progression detection, only two scans per eye were analyzed, with each pair separated by 12 
±3 months. Eyes with subclinical KC were also included (in these cases, the other eye needed to show clear signs of 
clinical KC).

We excluded from analysis KC eyes with previous ocular surgery (corneal crosslinking, corneal rings, or corneal 
transplant) and eyes with very advanced disease (corneal thickness at thinnest point <350 μm, corneal hydrops, or deep 
corneal scars), as this group consistently failed an “OK” after the internal scan quality check.

Demographic, clinical, and tomographic data were collected for analysis. For detection of KC progression, we 
collected several tomographic variables, including maximum keratometry (Kmax), mean keratometry (Km), keratometry 
of flat meridian (K1), keratometry of steepest meridian (K2), corneal astigmatism (Astig = K2 – K1), minimum 
pachymetry (PachyMin), maximum elevation of corneal back surface (EleBmax), posterior radius of curvature from 
the 3.0 mm centered on the thinnest point (PRC), Belin/Ambrósio D-Index (D-Index), BFSBR and EleBmax adjusted to 
the BFSB (AdjEleBmax). As illustrated in Figure 1, the AdjEleBmax was obtained after we defined manually in the 
machine the same radius of the BFSB in both examinations, using the value of the BFSR of the second evaluation.

For progression analysis and to assess the performance of the newly studied variables, we used parameters that are 
commonly accepted as progression markers (Kmax, Km, K2, Astig, PachyMin, PRC, and D-Index) with described cutoffs 
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in the literature (although not validated). Values representing progression of each analyzed parameter are presented in 
Table 1. KC progression was defined when at least two of the studied variables confirmed progression.

In this study, the performance of three variables were tested for detection of progression (EleBmax, BFSB, and 
AdjEleBmax), taking as reference the existence of progression in at least two other variables. The ideal cutoff points of 
these variables were calculated and compared with the other variables.

Statistical Analysis
Statistical analysis was performed using the SPSS statistical software (version 27.0 for Mac OS; SPSS Inc., Chicago, IL, 
USA). The sample’s characteristics were summarized, and data were exposed as counts and proportions for categorical 
variables. Continuous variables were described as mean and standard deviation (or median and interquartile range, when 
distributions were skewed). The variation of the keratometric indices was obtained by subtracting the values at baseline 
from the second measurement (ie a positive delta value indicates an increase in the values of the specific parameter). To 
evaluate the distribution of keratometric variables across patients classified as progressors or non-progressors, parametric 
and nonparametric tests were performed, including independent samples t-tests, Mann–Whitney U, Chi-square, and 
Fisher’s exact tests, as suitable. The statistical significance level was set at 0.05. To assess the performance of Kmax, 
D-index, PRC, BFSBR, EleBmax, and AdjEleBmax as single predictors of progression, we performed receiver operating 

Figure 1 Posterior elevation (Elevation Back) comparative maps of Pentacam® images in a case with true clinical progression between examinations spaced 13 months of 
interval. In panel 1, the EleBmax was 68μm in the first exam and 66μm in the second exam; therefore, according to this parameter, no progression was observed. The best fit 
sphere radius given automatically by the machine for each evaluation was 5.99mm and 5.90mm, respectively. If we click in the BFS button, a window is showed and it is 
possible to define manually a new BFS radius. We defined the same radius in both examinations, using the value of the BFS radius of the second measurement (5.90mm). In 
panel 2, the new value of the EleBmax adjusted to the same BFS between measurements (EleBmaxAdj) was 59μm in the first evaluation, which shows an increase of 7μm in 
the second evaluation, indicating progression according to our established cutoff of 7μm.
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characteristic (ROC) curves and calculated the ideal cutoff points, sensitivity, specificity, positive (PPV) and negative 
predictive values (NPV), and the area under the curve (AUC), taking as reference the classification of progression when 
at least two variables exceeded the defined thresholds (as previously stated).

Results
A total of 113 eyes of 76 KC patients were included in this study. Most patients were male (n=87, 77%) and mean age at 
first evaluation was 24.09 ± 3.93 years. Concerning the stratification of KC based on the Belin/Ambrosio enhanced 
ectasia total deviation value (BAD-D index), the majority (n=68, 60.2%) of eyes were moderate. A cutoff value of 7.0 
was selected by investigator consensus and according to literature26 to differentiate mild from moderate keratoconus. 
However, the rest of the analysis included the entire sample. Demographic, clinical, and tomographic characterization of 
the sample, including mean average values, minimum, maximum, Standard Deviation (SD), and Confidence Interval at 
95% (IC95%) of the measurements, and the difference between the first and the second measurements after 12±3 months 
can be found in Table 2.

Table 3 depicts the number of eyes classified as progressors, considering each tomographic parameter individually 
(Kmax, Km, K2, Astig, PachyMin, PRC, and D-Index). Considering KC progression defined by change observed in at 
least two of these tomographic variables, 57 eyes (50.4%) showed progression.

The performance of Kmax, D-index, PRC, EleBmax, BFSB, and AdjEleBmax as isolated predictors of KC progres-
sion are presented in Table 4. As an example, if we define a cutoff of 1 diopter (D) increase in Kmax as a marker of 
progression, although this parameter presents a sensitivity of 49%, it has a specificity of 100% (all cases identified as 
progressors by this parameter are in fact true progressors), a positive predictive value (PPV) of 100%, a negative 
predictive value (NPV) of 66% and an area under the curve (AUC) of 0.822. However, the calculated ideal cutoff point 
for kmax was 0.4 with a sensitivity of 70%, a specificity of 91%, a PPV of 89%, and a NPV of 75%.

As far as the D-Index is concerned, the ideal cutoff point was 0.435, with a sensitivity of 82%, a specificity of 98%, 
a PPV of 94%, a NPV of 84%, and an AUC of 0.927. We verified that among the 50 eyes that showed progression, only 3 
patients did not show progression in 2 or more other parameters. Ten (15.9%) of the 63 eyes that did not progress in 
D-index showed progression in at least two other parameters.

For PRC, the ideal cutoff for definition of progression was a decrease of 0.065, with a sensitivity of 79%, a specificity 
of 80%, a PPV of 80%, a NPV of 79%, and an AUC of 0.844.

Table 1 Tomographic Parameters Commonly 
Accepted as Progression Markers for KC 
Progression and Respective Cutoffs Described 
in the Literature (Although Not Validated)

Variable Cutoff Value

Kmax, diopters ≥ 1D increase

Km, diopters ≥ 0.75D increase

K2, diopters ≥ 1D increase

Astig, diopters ≥ 1D increase

PachyMin, μm ≥ 2% decrease

D-Index ≥ 0.42 increase

PRC ≥ 0.085mm decrease

Abbreviations: Kmax, maximum keratometry; Km, mean 
keratometry; K2, keratometry of steepest meridian; Astig, 
corneal astigmatism; PachyMin, minimum pachymetry; 
D-Index, Belin/Ambrósio D-Index; PRC, posterior radius of 
curvature from the 3.0 mm centered on the thinnest point.
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Table 2 Demographic, Clinical, and Tomographic Characterization of the Patients. Results Were Expressed as 
Mean ± SD for Continuous Variables (*results Expressed as Median ± IQR), 95% Confidence Intervals (95% CI), 
and Male Gender and Right Eyes Were Expressed as Count and Percentage

Mean/Median 
(SD/IQR)

Minimum Maximum 95% CI

Men, n n=87 (77%) NA NA NA

Left eye, n n=63 (55.8%) NA NA NA

Age, years 24.09 (3.93) 14 30 23.36–24.82

SCVA, decimal* 0.70 (0.50) 0.10 1.00 0.62–0.73

BCVA, decimal* 0.90 (0.20) 0.10 1.00 0.80–0.87

Spherical equivalent, diopters* −1.50 (2.66) −9.25 0.75 −2.53 – −1.71

Kmax, diopters 55.07 (7.00) 42.40 78.00 53.76–56.37

ΔKmax, diopters 0.43 (1.34) −2.80 5.90 0.16–0.68

Km, diopters 47.50 (4.67) 39.90 66.40 46.62–48,36

ΔKm, diopters 0,35 (0.59) −1.00 2,20 0.22–0.48

K1, diopters 45.90 (4.35) 39.20 63.60 45.09–46.71

ΔK1, diopters 0.31 (0.57) −0.80 2.40 0.20–0.41

K2, diopters 49.25 (5.25) 40.70 69.40 48.27–50.23

ΔK2, diopters 0.39 (0.80) −1.70 2.90 0.24–0.54

PachyMin, μm 461.26 (46.20) 338 574 452.61–469.91

ΔPachyMin, um −0.63 (10.94) −32 36 −2.68 – −1.41

D-Index 8.33 (4.47) 0.81 24.22 7.50–9.16

ΔD-Index 0.39 (0.74) −1.22 2.97 0.25–0.53

PRC, mm 5.07 (0.66) 3.39 6.52 4.95–5.20

ΔPRC, mm −0.07 (0.10) −0.57 0.25 −0.09 – −0.05

Astig, diopters 3.35 (2.15) −0.80 10.6 2.95–3.75

ΔAstig, diopters 0.09 (0.67) −1.80 2.3 −0.04 – −0.21

BFSBR, mm 6.22 (0.37) 4.86 6.92 6.14–6.28

ΔBFSBR, mm −0.04 (0.06) −0.23 0.11 −0.05 – −0.03

EleBmax, μm 56.38 (28.88) −3 164 51.00–61.76

ΔEleBmax, μm 2.39 (7.28) −44 28 1.03–3.75

AdjEleBmax, μm 53.12 (26.22) −4.00 121.00 48.30–58.15

ΔAdjEleBmax, μm 5.67 (7.65) −10.00 28.00 4.23–7.11

Notes: ΔRepresents the variation of the parameter readings between the first and the second measurements after 12±3 months. The remaining 
tomographic parameters correspond to the baseline/ first measurement, except BFS, which corresponds to the second measurement. 
Abbreviations: NA, Non applicable; SCVA, Spectacle corrected visual acuity; BCVA, Best corrected visual acuity; Kmax, maximum kerato-
metry; Km, mean keratometry; K1, keratometry of flat meridian; K2, keratometry of steepest meridian; PachyMin, minimum pachymetry; 
D-Index, Belin/Ambrósio D-Index; PRC, posterior radius of curvature from the 3.0 mm centered on the thinnest point; Astig, corneal 
astigmatism; BFSBR, best fit sphere back radius; ELEBmax, maximum elevation of corneal back surface; AdjELEBmax, maximum elevation of 
corneal back surface adjusted to the best fit sphere back.
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Regarding the elevation of the posterior surface (EleBmax), the ideal cutoff for definition of progression was an 
increase of 2.5 um, presenting a sensitivity of 65% and a specificity of 73%. When adjusted to the BSFB of the second 
measurement, the new parameter AdjEleBmax presented a sensitivity of 63% and a raised specificity of 84% with an 
ideal cutoff point of 6.5um. The BFSB by itself demonstrated an ideal cutoff of 0.05 mm decrease, with a sensitivity of 
51%, and a specificity of 80%.

Figure 2 shows the ROC curves for each evaluated tomographic parameter (Kmax, D-Index, PRC, EleBmax, BFSB, 
and AdjEleBmax). We observed that D-Index is a test with greater performance, with a larger AUC (0.927), followed by 
PRC and Kmax. The AUC for EleBmax was 0.690. When adjusted to BFSB, this parameter (AdjEleBmax) improved its 
performance, enlarging the AUC to 0.754. BFSB by itself showed an AUC of 0.690.

Taking the EleBmax, BFSB, and AdjEleBmax individually into account, we verified that 53 (46.9%), 40 (35.3%), and 
45 (39.8%) eyes showed progression according to each isolated parameter, respectively. Within those eyes, 16 (30.2%), 
11 (27.5%), and 9 (45%) did not show true progression defined by at least 2 other parameters, respectively. Of the 60 

Table 4 The Performance of Kmax, D-Index, PRC, BFSB, EleBmax, and AdjEleBmax as Isolated 
Predictors of KC Progression (Defined as a Significant Change in Two or More Variables)

Optimal 
Cut-off point

Sensitivity 
(%)

Specificity 
(%) (%)

PPV (%) NPV (%) AUC

Kmax 0.4 70 91 89 75 0.822

D-Index 0.435 82 98 94 84 0.927

PRC −0.065 79 80 80 79 0.844

BFSB −0.05 51 80 73 62 0.695

EleBmax 2.5 65 73 70 67 0.690

AdjEleBmax 6.5 63 84 80 69 0.754

Abbreviations: Kmax, maximum keratometry; D-Index, Belin/Ambrósio D-Index; PRC, posterior radius of curvature from the 
3.0 mm centered on the thinnest point; BFSB, best fit sphere back; ELEBmax, maximum elevation of corneal back surface; 
AdjELEBmax, maximum elevation of corneal back surface adjusted to the best fit sphere back; PPV, positive predictive value; NPV, 
negative predictive value; AUC, area under the curve.

Table 3 Number and Frequency of Eyes Classified as Progressors 
Considering Each Tomographic Parameter Individually

Variable Cut-off value True Progressors n (%)  
N=57 (50.4%)

Kmax ≥ 1D increase 28 (24,8%)

Km ≥ 0.75D increase 26 (23.0%)

K2 ≥ 1D increase 25 (22.1%)

Astig ≥ 1D increase 10 (8.8%)

PachyMin ≥ 2% decrease 28 (24.8%)

D-Index ≥ 0.2 increase 50 (44.2%)

PRC ≥ 0.085 mm decrease 45 (39.8%)

Abbreviations: Kmax, maximum keratometry; Km, mean keratometry; K2, keratometry of 
steepest meridian; Astig, corneal astigmatism; PachyMin, minimum pachymetry; D-Index, Belin/ 
Ambrósio D-Index; PRC, posterior radius of curvature from the 3.0 mm centered on the 
thinnest point.
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eyes not considered as progressors according to EleBmax, 20 (33%) eyes progressed in 2 or more other parameters. 
Twenty-eight (38.4%) and 21 (30.9%) eyes considered non-progressors according to BFSB and AdjEleBmax alone 
showed true progression, respectively.

Discussion
We intended to study the performance of the BFSB and, more importantly, the maximum elevation of corneal back 
surface adjusted to the BFSB (AdjEleBmax) as new parameters for prediction and detection of KC progression and 
compare them with other tomographic parameters commonly accepted as progression markers with described cutoffs in 
the literature (although not validated), namely Kmax and D-Index.20

When adjusting the EleBmax to the BFSB radius (AdjEleBmax), we observed an important increase in the 
specificity – the non-adjusted parameter with 73% and the adjusted one with a specificity of 84% -, without compromis-
ing the value of sensitivity (65% and 63%, respectively). We also evaluated the BFSB radius itself as another potential 
predictor of ectatic progression. However, this parameter presented lower sensitivity (51% vs 63%), specificity (80% vs 
84%), and AUC (0.69 vs 0.75) than AdjEleBmax.

Kmax is a well-known parameter used in predicting KC progression.27 There is no consensus on which cutoff would 
be more adequate.12,28 In our study, we considered an increase of 1D or more for the definition of progression. With this 
cutoff, we observed that all patients identified as progressors were confirmed by at least two other parameters, which 
means a specificity of 100%. However, its sensitivity was relatively low (49%), failing to identify 29 eyes with 
progression. Even so, in our study, the ideal cutoff for Kmax was 0.4 D, with a sensitivity of 70% and specificity of 
91%, which means that with a relative reduction of specificity (from 100% to 91%), we potentiated the sensitivity from 
49% to 70%. However, the clinical relevance of this new cutoff is questionable. According to Kreps study of repeatability 
of Pentacam® measurements, the Kmax showed a repeatability of 0.61 in mild KC and 1.66 in moderate KC,19 meaning 
that the statistically obtained cutoff in this sample is not clinically relevant, since it would detect as progressive as many 
stable cases when applicable in other samples. On the other hand, Kmax characterizes the steepest anterior corneal 

Figure 2 Receiver operating characteristic (ROC) curve shows that high sensitivity and specificity levels are achieved with D-Index for determination of keratoconus 
progression, followed by PRC and Kmax. AdjEleBmax is still considered a reasonable parameter and is generally better than Elebmax without adjustment with BFSB. 
Abbreviations: Kmax, maximum keratometry; D-Index, Belin/Ambrósio D-Index; PRC, posterior radius of curvature from 3.0 mm centered on the thinnest point; BFSB, 
best fit sphere back; ELEBmax, maximum elevation of corneal back surface; AdjELEBmax, maximum elevation of corneal back surface adjusted to the best fit sphere back.
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curvature from a small area29 and fails to reproduce changes that occur in other areas of anterior cornea, posterior cornea, 
and pachymetry.30–32 Compared with the new posterior surface parameter, AdjEleBmax presented a higher sensitivity 
(63% vs 49%). Twenty progressing eyes were correctly identified with this parameter and missed with Kmax (vs 12 
progressors detected with Kmax but not with AdjEleBmax). This finding corroborates the fact that the posterior corneal 
surface is centrally steeper and more prolate compared to the anterior surface, which may facilitate detection of 
change.25,32,33

D-Index was the isolated parameter with the highest sensitivity (82%), specificity (95%), and AUC (0.927), in 
accordance with other studies.34 In fact, it is not surprising since this is a multiparametric index. PRC was the second 
most sensitive variable (79%), followed by AdjEleBmax (63%). As stated, the higher the sensitivity, the lesser the false 
negatives and the better the parameter for screening of progression.35 Therefore, we propose AdjEleBmax (with a cutoff 
for progression of 7um and not 6.5um since the numerical scale integrated in Pentacam® does not include decimal 
numbers for this parameter), instead of the non-adjusted EleBmax, to be included in the evaluation of keratoconus 
progression in conjunction with other variables to increase the reliability of our clinical evaluation and early detection of 
progression.

However, our study faced some limitations. First, we only used tomographic parameters using Scheimpflug imaging 
for definition and evaluation of progression, but currently there are other technologies for the same purpose, such as 
biomechanical analysis, that can precede any topographic or tomographic change.36 Second, we used single measure-
ments for all the tested parameters and according to Ivo Guber et al, averaging across several images results in lower 
level of measurement noise.28 Despite the high repeatability of measurements with Pentacam® among healthy eyes, this 
is lower in eyes with corneal irregularities and ectasia.37 In this study, we only included eyes with a good quality scan 
verification integrated in the Pentacam® system, implicating the exclusion of advanced disease.17 Third, we defined true 
progressors as those with at least two parameters documenting progression according to values described in the literature, 
but not validated yet. Finally, and perhaps more importantly, the measurement variability of Pentacam® is of clinical 
relevance when assessing for progression of keratoconus.18,26 Among our sample of 113 eyes, when stratifying according 
to the BAD-D index, the majority (n=68, 60.2%) of eyes were moderate and the remaining were subclinical or mild. 
However, we kept the global analysis irrespective of the severity of the KTC, given the small sample. The cutoffs we 
used were the most suitable for our entire sample, but we admit it will probably increase the noise of the measurements 
(variability) and raise concerns about the repeatability of the measurements. The repeatability of the measurements 
depends on the severity of the KTC as demonstrated by Kreps, Gustafsson et al.18,26 Therefore, we strongly recommend 
that future studies should henceforth take into account the different stages of the disease and evaluate the ideal cutoff 
points for progression accordingly.

In conclusion, it is of utmost importance to detect early progression in order to endorse a timely management to stop 
progression (with crosslinking)38 and promote visual preservation and quality of life of our patients.34 The main purpose 
of our work was to demonstrate that de EleBmax, when adjusted to the same BFS radius between time measurements, 
has a greater performance than EleBmax itself. This parameter demonstrated a higher specificity and performance 
compared to EleBmax, it is one of the parameters with the highest sensitivity (and consequentially, better screening 
performance) and, therefore, it is a potential biomarker of early progression. The creation of multiparametric indexes are 
highly recommended. Future studies encompassing multiparametric analysis of progression should include AdjEleBmax.
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