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An accurate calculation of intraocular lens (IOL) power is crucial for satisfactory refractive outcomes. The percentage of 
patients with a prediction error within ±0.5D after cataract surgery is only 73.7%, according to data from de European 
Registry of Quality Outcomes for Cataract and Refractive Surgery. In addition to the error in calculating the effective 
lens position, this may be due to errors in biometric measurements such as anterior chamber depth (ACD), axial length, 
and keratometry.1 All modern IOL power calculation formulas take into account the measured ACD and lens thickness 
(LT). The IOL Master 700® (Zeiss, Germany) – biometer 1 – and the ANTERION® (Heidelberg Engineering, 
Germany) – biometer 2 – are devices that use the swept-source optical coherence tomography (SS-OCT). Both identify 
all optical interfaces inside the eye and allow visualization of the segmentation lines.2

On the other hand, the increasing number of patients with cataract and that had been previously implanted with 
a phakic IOL pose an additional challenge.2 The accuracy in measuring ACD and LT seem to be prone to error in patients 
with phakic IOLs.3–5 The results are variable in the literature. In the study by Ribeiro et al, the anterior surface of the 
crystalline lens was misidentified in 194% of eyes.3 In another work the crystalline lens surface was misidentified in 75% 
of eyes.4 It remains unclear if any device is superior is measuring or segmenting eyes with phakic IOLs.

Our purpose was to analyze the automatic segmentation performed by the two devices on 100 eyes with implanted 
phakic IOLs (iris-fixated, posterior chamber and angle-supported phakic IOLs). The eyes were chosen at random from 
a list of patients implanted with phakic lenses. This study was performed according to the principles of the Declaration of 
Helsinki. Moreover, all exams performed are considered non-invasive. Eligible participants were enrolled after obtaining 
their acceptance and written informed consent for the study and for publication. The study was approved by our 
institutional review board and ethics committee – “Departamento de Ensino, Formação e Investigação” (DEFI), no: 
2023–147(124-DEFI/118-CE). All data was saved and shared anonymously. The examinations were checked by two 
independent investigators and the cases in which the segmentation line misclassified the anterior or the posterior surface 
of the phakic IOL as the anterior surface of the crystalline lens were identified. Regarding the biometer 2, the cases in 
which no segmentation was assumed by the device were also signaled. The results are shown in the Table 1.

The percentage of doubtful segmentation cases was high with both devices: 26% and 29% with biometer 2 and 1, 
respectively (Figure 1). In all the incorrectly segmented eyes, there was an underestimation of ACD and an over
estimation of LT. The segmentation with biometer 2 is more conservative: not only because it incorrectly segmented 
fewer eyes, but also because the device does not automatically segment some of these cases, forcing the operator to 
analyze the image and validate the segmentation manually. The biometer 1 is more prone to error as it always takes over 
either the anterior or posterior surface of the phakic IOL. The possibility of manually correcting the segmentation is also 
an advantage of biometer 2 over 1, which does not have this feature.

Even modern biometers may inaccurately estimate ACD and LT measurements, which highlights the importance of 
always check the quality of biometric measurements. In patients with phakic IOLs, it is important to validate the   
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segmentation irrespectively of the biometer used. We emphasize the clinical importance of these results when choosing 
a biometer in patients with phakic IOLs. We recommend that is better to perform biometry with the biometer 2 in patients 
with phakic IOLs.

Figure 1 (a) Incorrect segmentation of a posterior chamber phakic IOL with biometer 2. Misidentification of the anterior surface of the crystalline lens as the anterior 
surface of the phakic IOL (red line). Yellow line: posterior corneal surface. Purple line: posterior surface of crystalline lens. Green line: line of sight. (b) Incorrect 
segmentation of an anterior chamber phakic IOL with biometer 1. Misidentification of the anterior surface of the crystalline lens as the anterior surface of the phakic IOL 
(third vertical line). First vertical line: anterior corneal surface. Second vertical line: posterior corneal surface. Horizontal line: line of sight.

Table 1 Results of Segmentation Data with the Two Biometers. IOL – Intraocular Lens

Phakic IOL N Biometer 1 Biometer 2

Incorrect Correct Incorrect Correct

Anterior 
Surface

Posterior 
Surface

Anterior 
Surface

Posterior 
Surface

No 
Segmentation

Iris-fixated 79 12 (15.2%) 2 (2.5%) 65 (82.3%) 0 (0%) 5 (6.3%) 8 (10.1%) 66 (83.5%)

Posterior chamber 14 11 (78.6%) 0 (0%) 3 (21.4%) 8 (57.1%) 0 (0%) 2 (14.3%) 4 (28.6%)

Angle- supported 7 3 (42.9%) 1 (14.3%) 3 (42.9%) 1 (14.3%) 0 (0%) 2 (28.6%) 4 (57.1%)

Total 100 26 3 71 9 5 12 74
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