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Figure 1. Pterygium was measured at the slit lamp with the

eye in the primary position. The measurements were taken
from the limbus to the leading edge of pterygium and
recorded in millimeter.
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Figure 2. (A) The 3 Cartesian coordinates (x, y, z) of each power vector correspond to the powers of 3 lenses that, in

combination, fulfill a refractive prescription: a spherical lens of power M, a Jackson crossed cylinder of power J, with axes at

90 degrees and 180 degrees, and a Jackson crossed cylinder of power Jss with axes at 45 degrees and 135 degrees. The

Pythagorean length of the power vector, B, is a measure of overall blurring strength of a spherocylindrical lens or refractive

error. (B) Power vector analysis (S=spherical diopters, C=cylindrical diopters, a=axis (degree), Power vector=(M, Jo, Jss)).
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Figure 3. Pre- and post-operative topography pictures in a patient with pterygium. Astigmatism was with-the-rule preoperatively

(A) but against-the-rule at the postoperative first week and postoperative third month (B)(C)(D).
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Table 1. Summary of the mean value and standard deviation of power vector analysis before and after pterygium surgery. M

(spherical diopter + cylindrical diopter/2) and B (blurring strength) significantly decreased in <3 mm and >3 mm

Mean+SD M o Jas B p-value for M and B*
Pterygium size < 3 mm
Pre op 0.331+0.638  0.228+0.691 -0.045+0.436 0.931+0.446 -
1 Week later 0.282+0.449  0.225+0.646  -0.035+0.393 0.811+0.432 0.00 and 0.01 (Pre op vs 1 Wk)
1 Month later 0.107+0.623 0.159+0.566  -0.031+0.266 0.733+0.476 0.01 and 0.01 (Pre op vs 1 Mo)
3 Months later 0.024+0.515  0.091£0.512  -0.023+0.191 0.594+0.428 0.00 and 0.00 (Pre op vs 3 Mo)
Pterygium size > 3 mm
Pre op 1.094+1.494  0.109+0.740  -0.020+0.780 1.971+0.642 -
1 Week later 0.712£1.174  -0.274+0.546  0.295+0.554 1.497+0.486 0.01 and 0.02 (Pre op vs 1 Wk)
1 Month later 0.553+1.494  -0.178+0.740  0.247+0.780 1.411+£0.612 0.00 and 0.01 (Pre op vs 1 Mo)
3 Months later 0.526+1.029  -0.144+0.401 0.210+0.440 1.230+0.523 0.01 and 0.00 (Pre op vs 3 Mo)
* Wilcoxon signed rank test for M and B; SD=standard deviation.
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Figure 4. Pre- and post-operative best corrected visual acuity (BCVA) profile in patients. There was no significant change

between pre- and postoperative BCVA in both <3 mm and >3 mm.
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Figure 5. Scattergraph shows the astigmatic component of the power vector as represented by the 2-dimensional vector (Jo, Jss),
which is the projection of the power vector into the astigmatism plane formed by the coordinate axes (Jo, Jis). Preoperative
manifest astigmatism is reduced, and the cluster of points gathered around the zero point at postoperative third month for
pterygium size <3 mm (A) but, the cluster of points did not gather for pterygium size >3 mm at postoperative third month (B).
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Figure 6. Scattergraph of power vector (Jo, Jss) on average shows that astigmatic axes did not change for pterygium size < 3
mm at the postoperative 3 months (A). But preoperative astigmatic axes changed from with-the-rule to against-the-rule at the

postoperative first week for pterygium size >3 mm (B).
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Table 2. Summary of mean value and standard deviation of high order aberrations with wavefront aberrometer before and after
pterygium surgery (wavefront aberrometer pupil size=6.5 mm)

Mean+SD p-valueT
(RMS, pm) Pre op I Wk I Mo 3 Mo Preop vs 1 Wk Preop vs 1 Mo Preop vs 3 Mo
Pterygium size < 3 mm (6.5 mm¥)
Coma aberration 0.81 £0.57 047 £0.44 036 £0.28 0.32 £0.29 0.01 0.02 0.01
Spherical aberration 0.56 £0.27 0.41 £0.18 0.34 £0.12 0.25 £0.13 0.00 0.01 0.00
Total aberration’ 221 £1.72 1.84 £1.17 151 £1.39  1.18 £1.21 0.01 0.01 0.00
Pterygium size > 3 mm (6.5 mm*)
Coma aberration 1.30+1.44  0.87+0.74  0.70+0.78  0.56+0.41 0.02 0.03 0.01
Spherical aberration 0.79+0.51  0.58+0.43  0.40+0.23  0.34+0.34 0.02 0.01 0.00
Total aberration’ 3.73£1.88  2.62+2.01  2.27£1.92  1.92+1.73 0.01 0.00 0.00

. . . +
* Pupil size in wavefront aberrometer;
SD=standard deviation.
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Figure 7. Change rates of high order aberrations (coma A, spherical B, total C) were significantly greater in group I than in

group II at the preoperative period vs postoperative first week period (pterygium size <3 mm= group I, pterygium size >3 mm=

group 1II), (* p<0.05, Wilcoxon signed rank test).
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Table 3. Summary of mean value and standard deviation of high order aberrations with wavefront aberrometer before and after

pterygium surgery (wave front aberrometer pupil size=4.0 mm)

-
Mean+SD p-value
Pre op 1 Wk 1 Mo 3 Mo
(RMS, pm) Preop vs 1 Wk Preop vs 1 Mo Preop vs 3 Mo
Pterygium size < 3 mm (4.0 mm¥)
Coma aberration 0.74 £0.54 042 £0.41 0.31 £0.32 0.28 +0.24 0.01 0.01 0.01
Spherical aberration 0.52 £0.35  0.34 £0.24  0.31 £0.15 0.23 #0.16 0.00 0.02 0.00
Total aberration’ 2.13 £1.56 147 £1.31 138 145 1.12 +1.18 0.02 0.01 0.00
Pterygium size > 3 mm (4.0 mm*)
Coma aberration 1.17£1.57 0.82+1.23 0.64+0.62 0.47+0.40 0.01 0.02 0.01
Spherical aberration 0.64+0.51 0.52+0.52 0.38+0.37 0.32+0.31 0.02 0.03 0.00
Total aberration’ 3.16+1.69 2.47£1.83 1.95£1.86 1.86+1.54 0.01 0.01 0.00

. . . t
* Pupil size in wavefront aberrometer;
SD=standard deviation.
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=ABSTRACT=

Power Vector and Aberrations Using Comeal Topographer and
Wavefront Aberrometer Before and After Pterygium Surgery

Sang Min Kwon, M.D., Dong Joon Lee, M.D., Woo Jin Jeung, M.D., Woo Chan Park, M.D.
Department of Ophthalmology, Dong-A University College of Medicine, Pusan, Korea

Purpose: To determine the power vector and aberrations before and after surgery for pterygium using a
corneal topographer and a wavefront aberrometer.

Methods: The study group consisted of 34 eyes of 31 patients with pterygium, and were divided into two
groups by pterygium size (< 3 mm, group I > 3 mm, group II). Power vector and wavefront aberrations were
evaluated using a corneal topographer (Oculus inc., Germany) and a wavefront aberrometer (LADARWAVE®,
Hartmann shack aberrometer, Alcon inc., US) at pre- and postoperative 1 week, 1 month, and 3 months.
Results: The preoperative blurring strength (B) and high order aberrations significantly decreased at
postoperative 3 months in all groups (P<0.05). Power vector scattergraphs showed the cluster of points
gathered around the zero point in group I, but not in group II at postoperative month three. The change rates
of high order aberrations were significantly greater in group I than in group II in the preoperative period
compared to the postoperative first week period.

Conclusions: Improvements of the power vector and high order aberrations were more remarkable in group
I (< 3 mm) than in group II (= 3 mm). To reduce aberrations and astigmatism effectively, we suggested
surgical intervention in eyes with pterygia sized < 3.0 mm.

J Korean Ophthalmol Soc 2008;49(11):1737-1745

Key Words: Corneal topographer, High order aberrations, Power vector analysis, Wavefront aberrations,
Wavefront aberrometer
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