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anterior and posterior IOL surfaces. Correlations with the EAS-1000 
results were evaluated by linear regression analysis.
5HVXOWV� Mean densitometries on the anterior and posterior surfaces 
were 7.1 and 6.2 in rotation mode and 13.5 and 11.6 in single mode, 
respectively. Intensity in single mode was 1.8 times higher than 
URWDWLRQ�PRGH��6LJQL¿FDQW�FRUUHODWLRQV�ZLWK�WKH�($6������UHVXOWV�
were found in densitometry on the anterior surface (P<0.001, 
R2=0.95 in rotation mode, 0.91 in single mode) when EAS-1000 
densitometry was less than 150 CCT. On the posterior surface, there 
ZHUH�DOVR�VLJQL¿FDQW�FRUUHODWLRQV��3��������DV�ZHOO��5��LQ�URWDWLRQ�
and single modes were 0.76 and 0.71. The linear correlations on both 
IOL surfaces were deviated when EAS-1000 densitometry exceeded 
150 CCT.
&RQFOXVLRQV��'HQVLWRPHWU\�ZLWK�WKH�URWDWLQJ�6FKHLPSÀXJ�LPDJLQJ�
system was effective for evaluating surface light scattering and PCO, 
and well comparable with EAS-1000 measurement. The previous 
studies using EAS-1000 showed that densitometry beyond 150 CCT 
was rare and found in cases over 15 years postoperatively. Therefore, 
WKH�DVVHVVPHQW�XVLQJ�D�URWDWLQJ�6FKHLPSÀXJ�LPDJLQJ�FRXOG�UHSODFH�
the previously used EAS-1000 examination.
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3XUSRVH� To image microscopic structures of the intact in vitro 
mammal crystalline lens using confocal microscopy.
0HWKRGV� Rabbit eyes were obtained from a local slaughterhouse and 
transported at a temperature around 4°C. The cornea was removed 
from the eye 2-24h post-mortem, and the eye was placed in a cuvette 
and used immediately for imaging. Measurements were done with 
a custom made optical microscope, which can operate alternately 
or simultaneously as a confocal microscope or a multiphoton 
microscope. The microscope is equipped with two lasers, one diode 
laser at 488 nm and a Ti: Sapphire femtosecond laser tunable over 
a range of wavelengths between 670 nm and 1040 nm, and two 
detection channels. Images were obtained with an air objective 
(MPLAN, 50x, NA 0.75, Olympus). The anterior pole of the lens was 
imaged, and volumes of images were obtained around the lens apex. 
All measurements were done on intact lenses with the capsule still 
attached to the lens zonulae.
5HVXOWV� A z-scan through the lens allowed identifying distinct 
regions of the intact crystalline lens: the lens capsule, a thin 
HSLWKHOLXP�OD\HU��DQG�WKH�OHQV�¿EHUV��7KH�OHQV�FDSVXOH�ZDV�VHHQ�
as a striated structure with an estimated thickness of 10 +m. The 
structures were oriented, and usually parallel to each other, with 
an average inter distance of 1.6 +m square. The lens epithelium 
appeared as a thin cell layer below the lens capsule, with cells 
of approximately 9 +P�LQ�GLDPHWHU��7KH�OHQV�¿EHUV�DSSHDUHG�DV�
HORQJDWHG��WLJKWO\�SDFNHG�¿EHUV�ZLWK�DQ�HVWLPDWHG�WKLFNQHVV�RI�����
+P��DQG�D�SUHGRPLQDQW�RULHQWDWLRQ��ZLWK�DOO�¿EHUV�ORFDWHG�SDUDOOHO�WR�
each other within the imaged volume.
&RQFOXVLRQV� The potential of confocal light microscopy (CLM) in 
the anterior pole of the eye lenses was demonstrated by performing 
an in vitro study of in eye intact rabbit lenses. This method is suitable 
for quantifying the lens structures in the intact crystalline lens, 
holding promise for applications in vivo and for microscopic analysis 
of the lens under accommodative forces.

/HQV�FDSVXOH�VWUXFWXUH��D���OHQV�HSLWKHOLXP��E���DQG�FRUWLFDO�OHQV�¿EHUV�
near the apex of an intact in vitro rabbit lens.
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3XUSRVH� To measure surface topography of isolated human 
crystalline lenses, and evaluate the relationship between anterior and 
posterior lens shapes and their changes with age.
0HWKRGV� Custom spectral optical coherence tomography (sOCT) 
was used for 3D imaging of isolated crystalline lenses in 2 
orientations (anterior surface/posterior surface up) with 12 x 12 mm 
range, 0.17/0.007 mm lateral/axial resolution. 23 crystalline lenses 
from 18 human donor eyes (19 to 71 yr) were extracted <48 h post-
PRUWHP�DQG�LPDJHG�LQ�D�'0(0�¿OOHG�FXYHWWH��&XVWRP�DOJRULWKPV�
were used for surface segmentation and distortion correction. 
$QWHULRU�DQG�SRVWHULRU�VXUIDFH�HOHYDWLRQV�ZHUH�¿WWHG�E\�FRQLFV��UDGLXV�
of curvature R and asphericity Q), and (after subtraction of the 
UHIHUHQFH�VSKHUHV��¿WWHG�E\��WK�RUGHU�=HUQLNH�SRO\QRPLDOV�LQ���PP�
pupils. Deviations from a sphere are accounted by the corresponding 
Zernike terms, Root Mean Square (RMS) and variance. The age-
dependence and anterior/posterior correlations of these parameters 
were evaluated by linear regressions.
5HVXOWV� Anterior and posterior surfaces of isolated lens became 
VLJQL¿FDQWO\�ÀDWWHU�ZLWK�DJH��5�YV�DJH��VORSHV �����	��������PP�
yr; r=0.71 & -0.54; p=0.0002 & 0.0076, respectively), and Q less 
negative. Astigmatism was the predominant surface aberration (>90% 
RI�WKH�VXUIDFH�YDULDQFH���EXW�GLG�QRW�YDU\�VLJQL¿FDQWO\�ZLWK�DJH��
$QWHULRU�DQG�SRVWHULRU�VXUIDFH�WHWUDIRLO�506�GHFUHDVHG�VLJQL¿FDQWO\�
with age (slopes: -0.01 & -0.08 um/yr; r=-0.48 & -0.52; p=0.02 
& 0.01, respectively). Anterior high order astigmatism increased 
VLJQL¿FDQWO\��S ������DQG�SRVWHULRU�WUHIRLO��FRPD�DQG��WK�DQG�KLJKHU�
506�GHFUHDVHG�VLJQL¿FDQWO\��S�������ZLWK�DJH��,Q�JHQHUDO��WKHUH�ZDV�
a high correlation between anterior and posterior lens shapes, for R 
(r=-0.54, p=0.0076), Q (r=0.67, p=0.0004), astigmatism Z22 (r=0.47, 
p=0.02) and tetrafoil Z44 (r=0.85, p<0.0001), with slopes <0.51.
&RQFOXVLRQV� The human crystalline lens shows non-spherically 
symmetric surfaces. The increased steepness and negative asphericity 
in isolated young lenses is consistent with maximum accommodation. 
Astigmatism predominates, with anterior and posterior aligned 
axes. The change in tetrafoil with age may be associated to 
OHQV�¿EHUV�EUDQFKLQJ��$OWKRXJK�]RQXODU�WHQVLRQV�PD\�FDXVH�
WRSRJUDSKLF�GLIIHUHQFHV�LQ�WKH�LQ�YLYR�FU\VWDOOLQH�OHQV��WKLV�LV�WKH�¿UVW�
comprehensive topographic study of the human lens.
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