
RESIDENTS AND FELLOWS
Section Editor: Sumit “Sam” Garg, MD

SEPTEMBER 2014 CATARACT & REFRACTIVE SURGERY TODAY 33 

A
ngle kappa is defined as the angle between the 
visual axis and anatomic axis (ie, the pupillary 
axis) of the eye (Figure). A positive or negative 
angle kappa may result in a nasally or tem-

porally displaced light reflex, respectively. Despite the 
fact that the vast majority of patients have a minimal 
degree of measured angular variation,1-3 it is important 
for the refractive surgeon to be cognizant of potential 
postoperative sequelae that may arise in patients who 
have comparatively high angle kappa values. 

SURGICAL IMPLICATIONS
Hyperopic patients tend to possess larger angle 

kappa values,4 and they therefore represent the pre-
dominant patient population of interest concerning 
this topic. A large angle kappa value can contribute to 
inadvertent decentration of multifocal IOLs or regions 
of laser ablation, potentially resulting in substandard 
visual outcomes of lenticular or corneal refractive sur-
gery and patients’ subsequent frustration. 

Multifocal IOLs
The rising popularity and implementation of multifo-

cal IOLs has resulted in an associated increased aware-
ness of postoperative bases for patients’ dissatisfaction. 
Complications specific to multifocal IOL implantation 

include the development of postoperative glare and 
halo aberrations, which in certain circumstances may 
necessitate IOL exchange. Larger angle kappa values 
have been correlated with an increased proportion of 
subjective complaints related to postoperative glare 
and halo formation in patients who had previously 
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Figure.  Depicting angle kappa, geometric center of the 

cornea (GCC), entrance pupil center (EPC), and coaxially 

sighted corneal light reflex (CSCLR), as identified by Pande 

and Hillman5 (A). Surgeon’s view of a large angle kappa (B). 

Surgeon’s view of a normal but small positive angle kappa (C). 

( • = EPC, + = CSCLR.)
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undergone multifocal IOL implantation.6

Normal angle kappa values in an emmetropic popu-
lation, as measured by scanning-slit topography, have 
been estimated at 5.55 ±0.13º and greater than 5.62 
±0.10º in right and left eyes, respectively.4 Although 
the precise degree to which a larger-than-normal angle 
kappa contributes to decentration is not agreed upon, 
it is nonetheless worthwhile to consider the relative 
propensity for pupillary and visual axis misalignment, 
particularly in hyperopic patients who request multifo-
cal IOL implantation.

Laser Refractive Surgery
With regard to laser refractive surgical procedures, 

there are differing opinions about the optimal ana-
tomic site for orientation of the ablation: centered 
on the pupillary center versus the corneal vertex. 
Pupil-centered ablations generally result in satisfac-
tory outcomes for the vast majority of patients, due 
to the relatively low frequency of high angle kappa 
values within the general population. Implementing 
this strategy may prove to be problematic for patients 
with high angle kappa values. A pupil-centered abla-
tion in a patient with a large angle kappa may result 
in a significant degree of dissociation between the 
ablated zone and the visual axis, potentially resulting 
in induction of astigmatic error and suboptimal refrac-
tive outcomes. 

Several authors have documented the functionality 
of using the CSCLR,1,7 which is thought to best approxi-
mate the position of the visual axis,8 as an indicator for 
centration of ablation. Determination of the CSCLR 
may be performed preoperatively on the basis of topo-
graphic scanning, which can determine the degree of 
alignment disparity between the pupillary center and 
corneal vertex; this information can then be inserted 
into a laser software program. Alternatively, the 
Purkinje reflex can be used intraoperatively, with the 
patient retaining focus on the aiming beam. 

Wavefront-guided ablations can be problematic in 
eyes with large degrees of axial division. Wavefront 
measurement in these eyes will likely result in misin-
terpretation of actual patient-perceived aberrations 
because of a technological limitation; these devices 
exclusively perform pupil-based aberration measure-
ments rather than vertex-centered measurements. It 
has been suggested that vertex-centered measurements 
be performed in place of pupil-centered measurements 
when a wavefront-guided approach is used in this 
patient population. 

When ablations are centered with respect to the 
CSCLR, there is a possibility of inadequate overlay of 

the ablated zone with respect to the pupillary diameter, 
which may cause an increased amount of coma, espe-
cially in patients with large pupils.

CONCLUSION
Although large angle kappa values are uncommon 

in the general population, it is imperative to be mind-
ful of the potential for poor postoperative outcomes 
when these cases are encountered. Based on current 
evidence, we recommend using the CSCLR for the 
centration of multifocal IOLs and for the centration of 
ablation zones in LASIK and PRK. n
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