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Scanning Laser Polarimetry with Enhanced Corneal
Compensation for Detection of Axonal Loss in Band

Atrophy of the Optic Nerve
MÁRIO L. R. MONTEIRO, FREDERICO C. MOURA, AND FELIPE A. MEDEIROS
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PURPOSE: To compare the abilities of scanning laser
olarimetry (SLP) with enhanced corneal compensation
ECC) and variable corneal compensation (VCC) modes
or detection of retinal nerve fiber layer (RNFL) loss in
yes with band atrophy (BA) of the optic nerve.
DESIGN: Cross-sectional study.
METHODS: Thirty-seven eyes from 37 patients with
A and temporal visual field defect from chiasmal com-
ression and 40 eyes from 40 healthy subjects were
tudied. Subjects underwent standard automated perim-
try and RNFL measurements using an SLP device
quipped with VCC and ECC. Receiver operating char-
cteristic (ROC) curves were calculated for each param-
ter. Pearson correlation coefficients were obtained to
valuate the relationship between RNFL thickness pa-
ameters and severity of visual field loss, as assessed by
he temporal mean defect.

RESULTS: All RNFL thickness parameters were signif-
cantly lower in eyes with BA compared with normal eyes
ith both compensation modes. However, no statistically

ignificant differences were observed in the areas under
he ROC curves for the different parameters between
Dx VCC and ECC (Carl Zeiss Meditec, Inc, Dublin,
alifornia, USA). Structure-function relationships also
ere similar for both compensation modes.
CONCLUSIONS: No significant differences were found

etween the diagnostic accuracy of GDx ECC and that of
CC for detection of BA of the optic nerve. The use
f GDx ECC does not seem to provide a better evaluation of
NFL loss on the temporal and nasal sectors of the
eripapillary retina in subjects with BA of the optic nerve.
Am J Ophthalmol 2008;145:747–754. © 2008 by
lsevier Inc. All rights reserved.)

CANNING LASER POLARIMETRY (SLP) HAS BECOME A

widely used noninvasive clinical method to evaluate
the retinal nerve fiber layer (RNFL) mainly in

ccepted for publication Nov 27, 2007.
From the Division of Ophthalmology, University of São Paulo Medical

chool, São Paulo, Brazil (M.L.R.M., F.C.M., F.A.M.); and the Hamilton
laucoma Center, Department of Ophthalmology, University of Califor-
ia, San Diego, La Jolla, California (F.A.M.).
o
Inquiries to Mário L. R. Monteiro, Av. Angélica 1757 conj. 61,

1227-200, São Paulo, SP, Brazil; e-mail: mlrmonteiro@terra.com.br

© 2008 BY ELSEVIER INC. A002-9394/08/$34.00
oi:10.1016/j.ajo.2007.11.023
atients with glaucoma.1,2 SLP uses a confocal scanning
aser ophthalmoscope with an integrated polarimeter to
stimate quantitatively the thickness of the RNFL by
easuring the change in polarization of the incident light

s it double-passes through the birefringent RNFL. The
mount of retardation in the reflected light is proportional
o the RNFL thickness,3 although a contribution of ante-
ior segment birefringence also is present and has to be
ompensated for.4

The latest commercially available SLP device, the GDx
CC (Carl Zeiss Meditec, Inc, Dublin, California, USA),
as an integrated variable corneal compensator (VCC)
hat determines and neutralizes the eye-specific anterior
egment polarization axis and magnitude and provides
ore exact RNFL thickness measurements than the earlier

xed corneal compensation (FCC) technology.5–7 How-
ver, shortly after the introduction of the GDx VCC,
everal scans showing atypical retardation patterns (ARP)
ere observed in some patients. These scans show irregular
atches of elevated retardation values that do not match
he expected retardation based on the RNFL anatomic
eatures. ARPs seem to result from poor signal-to-noise
atio as a consequence of light scattering in the eye.8 To
ompensate for a decrease in signal, the instrument auto-
atically increases the gain to augment the polarization

ignal, which paradoxically increases the noise from deeper
tructures such as the sclera. ARPs are more common in
lder and myopic eyes and in eyes with thin retinal
igment epithelium.9 ARPs produce artifactual patchy
reas of increased RNFL thickness in regions usually
ssociated with decreased thickness, particularly in the
emporal and nasal areas of the peripapillary retina.10

An enhanced algorithm (enhanced corneal compensa-
ion [ECC]) has been developed to improve the signal-to-
oise ratio and to eliminate artifacts associated with ARPs
hile still allowing compensation for the anterior segment
irefringence.11,12 The GDx ECC introduces a large,
reviously established birefringence bias to shift the mea-
urement of total retardation into a higher value region
nd to boost the signal-to-noise ratio. Several studies in
laucoma patients have found ECC to be superior to VCC
ith regard to diagnostic accuracy and the correlation
etween RNFL measures and visual function.10,13–15

The pattern of RNFL loss in patients with lesions of the

ptic chiasm represents an interesting model to evaluate
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he ability of any instrument to detect loss of RNFL in the
asal and temporal sectors of the optic disk. In patients
ith extensive mid-chiasmal lesions and showing severe
itemporal hemianopia with preserved nasal field, the crossed
erve fibers originating in the nasal hemiretina are lost,
ith preservation of the uncrossed fibers, which originate

n the temporal hemiretina and penetrate the optic nerve
hrough the superior and inferior arcuate fiber bundles.
herefore, RNFL loss occurs predominantly on the nasal
nd temporal sides of the optic disk. Such a pattern may be
dentified on ophthalmoscopy as band atrophy (BA) of
he optic nerve and is an important clinical sign in the
iagnosis of patients with chiasmal compression and in
stimating the chances of improvement of visual field
efects after decompression of the optic pathway.16

In a previous study, we demonstrated that GDx FCC has
oor sensitivity to detect axonal loss in the temporal and
asal regions of the optic disk in patients with BA of the
ptic nerve.17 In another study, we found that GDx VCC
ignificantly improved detection of RNFL loss in the
emporal quadrant when compared with GDx FCC, but
till performed worse than optical coherence tomography
OCT).18 Because the introduction of ECC presumably
mproves SLP performance by eliminating or reducing
RPs in the nasal and temporal areas of the peripapillary

etina, we designed a study to compare the ability of GDx
CC and GDx VCC to detect RNFL loss in patients with
A of the optic nerve.

METHODS

HIS WAS AN OBSERVATIONAL, PROSPECTIVE, CROSS-

ectional study. Participants were recruited for exami-
ation at the Department of Ophthalmology of the
niversity of São Paulo Medical School between May 1,

003 and October 31, 2005. A total of 37 eyes of 37
atients (21 male) with temporal hemianopia from chias-
al compression and 40 eyes from 40 normal age- and

ender-matched controls (21 male) were studied. All
atients with a history of chiasmal lesions had been
ubmitted to previous treatment of the suprasellar lesion
nd had stable visual field defects and visual acuity (VA)
or at least one year before study entry.

All subjects underwent a complete ophthalmologic exam-
nation including visual field evaluation. Visual field testing
as performed using the Goldmann perimeter (Haag-Streit
G, Bern, Switzerland). The V-4-e, I-4-e, I-3-e, I-2-e, and

-1-e stimuli were used to draw the isopters. Kinetic
eterminations were followed by static presentation of the
timuli, particularly in the central 30-degree area, to search
or localized defects. In addition, all patients also under-
ent standard automated perimetry (SAP) using the 24-2
ull-threshold strategy (Humphrey Field Analyzer; Carl- a

AMERICAN JOURNAL OF48
eiss Meditec, Dublin, California, USA). Visual field and
LP examinations were performed on the same day or
ithin a maximum period of two weeks.
The inclusion criteria for the study were best-corrected

A of 20/30 or better in the study eye; age between 15 and
0 years; spherical refraction within � 5 diopters (D);
ylinder refraction within � 4 D; intraocular pressure less
han 22 mm Hg; and reliable visual field. A reliable
umphrey visual field test was defined as one with fewer

han 25% fixation losses, false-positive responses, or false-
egative responses. Patients with a history of intraocular
ressure elevation, with clinical signs of glaucomatous
ptic neuropathy or optic disk anomaly, were excluded.
Patients with BA were required to have complete or

artial temporal hemianopia on Humphrey and Goldmann
erimetry and a nasal hemifield within normal limits on
oth tests. A normal nasal hemifield on Goldmann perim-
try was defined as the presence of normal I-4-e, I-2-e, and
-1-e isopters. On SAP, a normal hemifield was defined as
he absence of any cluster of at least three points with P �
05 on the pattern deviation plot. Only one eye of each
atient was selected for analysis. In 31 patients, only one
ye met the inclusion criteria. For the six patients in whom
oth eyes fulfilled the inclusion criteria, one eye was
elected randomly for analysis. The severity of visual field
efect in patients with BA was determined by calculating
he temporal mean defect (TMD). This was performed by
veraging the values of the total deviation plot for the 22
emporal points of the SAP threshold 24-2 test, excluding
he two points immediately above and below the blind
pot.

The control group consisted of normal healthy volun-
eers recruited from among the hospital staff. All normal
ubjects had normal ophthalmic findings and normal SAP
isual fields. A normal SAP visual field was defined as a
attern standard deviation (PSD) within the 95% confi-
ence limit and a glaucoma hemifield test result within the
ormal range. Healthy control eyes also had healthy-

ooking optic disks and RNFLs. One eye of each healthy
ubject was included for analysis, and the selection be-
ween right or left eye was performed to match the
election in patients with BA.

SCANNING LASER POLARIMETRY: The thickness of
he peripapillary RNFL was determined using a commer-
ially available GDx device using VCC and ECC technol-
gies (software version 5.4.0; Carl Zeiss Meditec). The
pherical equivalent refractive error of each eye was entered
nto the software to allow the GDx to focus on the retina.
he general principles and operation of SLP have been

eported previously.2 In brief, the device uses a diode laser
ith a wavelength of 780 nm to create a polarized laser
eam aimed at the retina.3 The reflected light double-
assing the RNFL is used to obtain the retardation image

t that point. The GDx VCC uses a variable corneal
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olarization compensator that allows eye-specific compen-
ation of anterior birefringence. After determining the axis
nd magnitude of corneal polarization in each eye by
acular scanning5, three appropriately compensated reti-
al polarization images per eye were obtained automati-
ally and were combined to form each mean image used for
nalysis. With the ECC software, the corneal polarization
ompensator was adjusted automatically to introduce a bias
etardation of approximately 55 nm and to position the
low axis of polarization close to vertical. This adjustment
ias boosts the signal and thus overcomes low sensitivity
hat can make retardation measurements susceptible to
ptical and electronic noise. After image acquisition, the
ias was subtracted to obtain the final RNFL retardation
alues.9

The quality of the reflectance image and retardance image
or cornea and macula was reviewed for even illumination,
entering, and appropriate corneal compensation. Images
ere considered to be of high quality if sharply focused
ith even illumination and well centered on the optic
erve, with minimal eye movement. All images had a
uality score of at least 8.
RNFL thickness images obtained in both compensation
odes were divided into four segments: superior 120

egrees (with 0 degrees at the 12-o’clock position, 295 to
5 degrees), nasal 70 degrees (55 to 125 degrees), inferior
20 degrees (125 to 245 degrees), and temporal 50 degrees
245 to 295 degrees). These segments were used to calcu-
ate the different parameters of the nerve fiber analysis.
he GDx VCC parameters investigated in this study were

emporal-superior-nasal-inferior-temporal (TSNIT) aver-
ge, superior average, temporal average, inferior average,
nd nasal average.

To quantify the presence of ARPs on GDx VCC scans,
e used the software-provided parameter typical scan score

TSS). The TSS is a continuous variable ranging from zero
o 100 and is the result of a support vector machine
nalysis of SLP data labeled for training based on the
ubjective appearance of each scan (typical vs atypical).
SS is based on the slope, standard deviation, and average
agnitude of RNFL thickness measurements from the edge

f the optic disk extending outward to 20 degrees. Low
SS scores indicate atypical scans and high TSS scores

ndicate typical ones. As in earlier studies, TSS values of
ess than 80 indicated atypical images.11,15

STATISTICAL ANALYSIS: RNFL thickness values ob-
ained in the GDx VCC and GDx ECC mode were
ompared using the paired t test. The histogram analysis
nd the Shapiro-Wilk test confirmed that the distributions
atisfied the normality assumption. GDx VCC and GDx
CC-obtained RNFL thickness values of eyes with BA also
ere compared with values from normal controls using the
tudent unpaired t test.
Receiver operating characteristic (ROC) curves were used
o describe the ability of GDx VCC and ECC parameters to V

GDX ECC IN BANOL. 145, NO. 4
iscriminate eyes with BA from healthy eyes. The method of
eLong and associates was used to compare areas under the
OC curves (AUCs).19 The sensitivity at 80% and 95%

pecificity was calculated for each parameter. Pearson corre-
ation coefficients were used to evaluate the relationship
etween RNFL thickness parameters and TMD-determined
everity of visual field loss.

P values less than .05 were considered statistically
ignificant. The statistical analyses were carried out with
he SPSS software version 15.0 (SPSS, Inc, Chicago,
llinois, USA).

RESULTS

TOTAL OF 37 EYES FROM 37 PATIENTS WITH TEMPORAL

emianopia and 40 eyes from 40 normal subjects were
tudied. Thirty-two patients had pituitary adenoma, three
ad craniopharyngioma, and two had suprasellar meningi-
ma. The mean age � standard deviation (SD) was 44.5 �
2.1 years (range, 18 to 72 years) in BA patients and
2.7 � 10.9 years (range, 18 to 71 years) in normal
ubjects (P � .39, Student unpaired t test). The average
AP mean deviation (� SD) and SAP TMD in BA
atients were �8.25 � 5.13 decibels (dB) and �17.91 �
1.2 dB, respectively. The funduscopic examination re-
ealed signs of BA of the optic disk and RNFL in all 37
yes with temporal hemianopic field defect.

Table 1 shows comparisons of VCC and ECC values for
he different RNFL thickness parameters in eyes with BA
nd normal controls. In eyes with BA, the parameter
emporal average was significantly lower with ECC than
ith VCC. In normal subjects, RNFL thickness measure-
ents were significantly lower with ECC than with VCC
ode for TSNIT average, nasal average, and temporal

verage.
We also compared RNFL thickness measurements in

yes with BA of the optic nerve vs healthy eyes for the
Dx VCC and GDx ECC. All RNFL thickness parameters
ere significantly lower in eyes with BA than in normal
yes for both compensation modes (P � .001 for all
omparisons). Table 2 shows AUCs and sensitivities at
xed specificities for GDx VCC and GDx ECC. The
verage thickness parameter had the largest ROC curve
rea in both compensation modes (0.97 and 0.96, for GDx
CC and ECC, respectively; P � .45). No statistically

ignificant difference was observed in the AUCs for the
ifferent parameters between GDx VCC and ECC. For
he nasal average parameter, ROC curve areas were 0.93
nd 0.88 for GDx VCC and ECC, respectively (P � .19).
or the temporal average, ROC curve areas were 0.77 and
.72, respectively (P � .46).
Table 3 shows the associations between GDx VCC

nd ECC thickness parameters and TMD values. With

CC, the highest correlation was observed for the
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arameter superior average (r � 0.72; R2 � 52%; P �
001). With ECC, the highest correlation also was
bserved for the parameter superior average (r � 0.70;
2 � 49%; P � .001; Figure). The parameter nasal average

TABLE 1. Comparison of Mean Values (� Standard Deviation
Fiber Layer Thickness Parameters (in �m) with Areas under

Fixed Specificities in Eyes with Band Atro

Parameter

Band Atrophy (n � 37)

VCC ECC

TSNIT average 38.24 � 6.97 37.55 � 6.59

Superior average 46.08 � 10.6 46.12 � 10.81

Inferior average 46.02 � 8.19 47.16 � 7.75

Nasal average 23.91 � 8.32 23.32 � 6.33

Temporal average 20.98 � 7.68 14.15 � 3.89

ECC � enhanced corneal compensation; TSNIT � temporal, sup

Comparison between patients with band atrophy and controls we

ECC (P � .001 for all comparisons, Student t test).

*Paired t test. Significant values appear in boldface.

TABLE 2. Area under the Receiver Operating Characteristic C
Fiber Layer Parameters of Scanning Laser Polarimetry with V

Compensa

Parameter

ROC Curve Area (SD)

P value*GDx VCC GDx ECC Sp

TSNIT average 0.97 (0.01) 0.96 (0.02) 0.45

Superior average 0.93 (0.02) 0.93 (0.02) 0.96

Inferior average 0.94 (0.02) 0.95 (0.02) 0.48

Nasal average 0.93 (0.03) 0.88 (0.03) 0.19

Temporal average 0.77 (0.05) 0.72 (0.05) 0.46

ECC � enhanced corneal compensation; SD � standard deviatio

corneal compensator.

*Method of De Long and associates.

TABLE 3. Associations between GDx VCC and GDx ECC S
Parameters and Temporal

GDx VCC RFNL Thickness Parameters R* P value

TSNIT average 0.64 <.001
Superior average 0.72 <.001
Inferior average 0.51 .001
Nasal average 0.38 .022
Temporal average �0.003 .98

ECC � enhanced corneal compensation; RNFL � retinal nerve fi

variable corneal compensator.

*Pearson correlation coefficient. Significant values appear in bold
as significantly correlated with TMD in both compensation 9

AMERICAN JOURNAL OF50
odes. No statistically significant correlation was found for
he parameter temporal average in either mode.

In eyes with BA of the optic nerve, TSS differed
ignificantly between images produced with VCC (mean,

CC and ECC GDx Scanning Laser Polarimeter Retinal Nerve
eceiver Operating Characteristic Curves and Sensitivities at
of the Optic Nerve and Normal Controls

P value*

Normal (n � 40)

P value*VCC ECC

.28 55.72 � 4.28 52.84 � 4.32 <.001

.95 67.14 � 6.77 66.85 � 6.33 .48

.16 63.87 � 6.92 64.72 � 6.16 .12

.56 42.29 � 8.81 33.97 � 6.65 <.001
<.001 28.09 � 7.63 17.66 � 4.17 <.001

nasal, inferior, temporal; VCC � variable corneal compensator.

tistically significant for all parameters with both GDx VCC and GDx

s with Sensitivity at Fixed Specificities for the Retinal Nerve
le Corneal Compensation (GDx VCC) and Enhanced Corneal
GDx ECC)

itivity/Specificity of GDx VCC Sensitivity/Specificity of GDx ECC

y � 95% Specificity � 80% Specificity � 95% Specificity � 80%

/95 95/80 92/95 97/80

/95 100/80 47/95 97/80

/95 95/80 90/95 97/80

/95 95/80 55/95 85/80

/95 65/80 15/95 57/80

NIT � temporal, superior, nasal, inferior, temporal; VCC � variable

ing Laser Polarimetry Retinal Nerve Fiber Layer Thickness
Defect of the Visual Field

GDx ECC RNFL Thickness Parameters R* P value

TSNIT average 0.67 <.001
Superior average 0.70 <.001
Inferior average 0.51 .001
Nasal average 0.48 .003
Temporal average 0.023 .89

yer; TSNIT � temporal, superior, nasal, inferior, temporal; VCC �
) of V
the R
phy

erior,

re sta
urve
ariab
tion (

Sens

ecificit

90

65

72

52

15

n; TS
cann
Mean

ber la
4.5; SD, 11.9; range, 56 to 100) and ECC (mean, 99.8;
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D, 1.2; range, 93 to 100; P � .001, paired t test). In
ormal eyes, the corresponding values were 91.2 � 15.3
range, 35 to 100) in VCC mode and 99.4 � 2.5 (range, 87
o 100) in ECC mode (P � .001). Four (11%) of 37 eyes with
A and seven (18%) of 40 normal eyes had a TSS of less than
0 in the VCC mode. None of the 77 eyes evaluated in the
wo groups had a TSS of less than 80 in the ECC mode.

DISCUSSION

N THE PRESENT STUDY, WE FOUND THAT SLP RNFL THICK-

IGURE. Scatterplots demonstrating scanning laser polarimetry supe
and atrophy of the optic nerve (Top) with variable corneal compens
ess measurements in eyes with BA of the optic nerve were T

GDX ECC IN BANOL. 145, NO. 4
ignificantly lower than in healthy eyes, regardless of the
ompensation mode used (i.e., VCC or ECC). However,
o significant differences were observed between these two
ompensating modes in their ability to detect RNFL loss in
atients with BA of the optic nerve.
Previous studies performed in patients with glaucoma

emonstrated a better performance of the GDx ECC
ompared with VCC for detection of RNFL loss, particu-
arly in the presence of ARPs. Toth and Hollo evaluated
7 eyes with glaucoma and 19 healthy eyes with ARPs
sing both VCC and ECC.15 The presence of ARPs on
eripapillary SLP VCC images was assessed by using the

verage parameter vs temporal mean defect values in the 37 eyes with
and (Bottom) with enhanced corneal compensation. dB � decibels.
rior a
ation
SS score (TSS values � 80 were taken as an indication

D ATROPHY 751
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f the presence of ARPs). The authors observed that the
NFL parameters TSNIT average, superior average, and

nferior average, as well as the nerve fiber indicator, were
ignificantly lower with ECC than with VCC, and con-
luded that the ECC technology substantially improves
olarimetric image analysis on eyes showing atypical po-
arization patterns.15 Reus and associates evaluated GDx
CC and VCC in 177 subjects, including 29 healthy
ubjects, 70 patients with glaucoma and 78 subjects with
cular hypertension, and observed that the two modes
iffered with regard to the shape of the peripapillary
etardation graph, as the modulation was markedly larger
n the ECC graph.14 The authors concluded that the ECC
ode provides a better assessment of RNFL morphologic

eatures than the VCC mode and may enhance the clinical
sefulness of GDx VCC in glaucoma management. In a
ecent study, Medeiros and associates showed that the
Dx ECC performed significantly better than VCC for

iagnosing glaucoma in patients with more severe atypical
atterns of retardation.20 For example, for patients with
SS values of 20, indicating severe atypia, the estimated
OC curve area from a regression model for the nerve fiber

ndicator parameter was 0.910 for GDx ECC, but only
.684 for GDx VCC.
The above-mentioned studies have concentrated on

nvestigating parameters related to the superior and infe-
ior peripapillary RNFL, because glaucomatous damage is
sually more prominent on these areas. The study of
emporal and nasal peripapillary RNFL, however, is particu-
arly important for other diseases, including hereditary, toxic,
ompressive, and traumatic neuropathies. In the current
tudy, we investigated whether the addition of ECC
epresents an improvement in the diagnostic ability of SLP
o detect damage in the nasal and temporal areas, com-
ared with the GDx VCC. To the best of our knowledge,
his is the first study to make a comparison of the
iagnostic accuracy of these two methods in patients with
A of the optic nerve, a particularly useful model to study

he quantification of RNFL loss in the nasal and temporal
uadrants of the optic disk. Our findings indicated that the
wo compensation modes, ECC and VCC, were equally
ccurate as diagnostic tools in eyes with BA of the optic
erve and healthy controls. The AUCs of the RNFL
arameters studied were similar for the two modes for all
arameters investigated (Tables 1 and 2).
Our results may seem somewhat surprising because the

limination or reduction of ARPs in the GDx ECC scans
ould be expected to improve the ability of this instru-
ent to detect RNFL loss in the temporal and nasal areas

f the peripapillary retina.10,13–15,20 ARPs are known
ignificantly to affect measurements obtained on these
reas, which in turn significantly affects the performance of
he GDx VCC. The absence of difference in the perfor-
ance of GDx ECC and GDx VCC may be explained by

he relatively small number of eyes with substantial ARP

ncluded in our study. Although mean TSS values were fi

AMERICAN JOURNAL OF52
ignificantly lower with VCC than with ECC both in eyes
ith BA and in normal controls, ARPs (defined as TSS �
0) were present in only a small number of eyes with BA
11%) and normal controls (18%). In fact, the overall
ean VCC TSS value (92.8) of the population included in

ur study was considerably higher than values reported in
revious studies using the VCC. For example, Bowd and
ssociates, Sehi and associates, and Reus and associates
eported average VCC TSS values of 85.4, 86.3, and 82.0,
espectively.10,13,14 The reason for the low incidence of
RP in our study population may be explained, at least in

art, by the relatively younger age of our patient popula-
ion when compared with studies evaluating patients with
laucoma, because ARPs are known to be more common
n older subjects.

We also evaluated the relationship between functional
oss, as measured by SAP, and structural loss, as measured
y the two SLP compensating modes, in patients with BA
f the optic nerve. Slight improvements were seen on the
tructure-function relationships measured by ECC com-
ared with VCC, especially for the nasal sector. However,
elationships remained weak and nonsignificant for the
emporal sector with both compensating modes. Similar
ndings have been reported for patients with glaucomatous
isual field loss. Mai and associates evaluated the relation-
hip between RNFL retardation and SAP visual field sensi-
ivity in 68 patients with primary open-angle glaucoma and
oncluded that ARPs weakened the structure-function rela-
ionship.21 More recently, Bowd and associates applied
inear and logarithmic regression analyses to the associa-
ions between RNFL and visual field sensitivities (decibel
hreshold measurements) in six corresponding sectors us-
ng SLP VCC and ECC measurements in 127 eyes with
laucoma or suspected glaucoma.10 Structure-function as-
ociations (R2) ranged from 0.03 (temporal RNFL) to 0.22
supertemporal RNFL) for VCC and from 0.01 (temporal
NFL) to 0.26 (supertemporal RNFL) for ECC. Associa-

ions were slightly stronger for ECC than for VCC,
lthough differences were only significant for the infero-
emporal RFNL segment.10

The quantification of axonal loss in BA of the optic
erve can be important in the diagnosis and management
f patients with chiasmal compression usually resulting
rom tumors such as pituitary adenomas, craniopharyngio-
as, and meningiomas. In such patients, the absence of
NFL loss is a good prognostic indicator for visual recovery
fter successful treatment. Patients with visual field defect
ut without BA of the optic nerve are expected to have
arked visual improvement after chiasm decompression,
hereas patients with severe RNFL loss are unlikely to

ecover as much. An optimal correlation between visual
eld and RNFL would be very useful, particularly in
atients with recurrent or residual suprasellar lesions when
eciding whether further surgery would be useful for visual
mprovement. Theoretically, an ideal RNFL and visual

eld structure-function correlation would allow one to
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efine whether visual field defects are the result of dysfunc-
ional retinal ganglion cells from current chiasmal com-
ression or of dead retinal ganglion cells from previous
old) compression established before tumor recurrence.22

Structure-function associations between RNFL parame-
ers and the TMD in eyes with BA of the optic nerve in
he present study indicate that both GDx VCC and ECC
ompare well with several corresponding OCT values. In a
revious study, we found Pearson correlation values of
.63, 0.54, 0.53, and 0.45 for OCT parameters correspond-
ng to average thickness and thicknesses in the superior,
nferior, and nasal quadrant, which are very similar to the
resent findings using VCC and ECC (Table 3).18 In fact,
LP correlation values observed in the best GDx VCC and
CC parameter of the superior quadrant measurement
0.72 and 0.70, respectively) were slightly superior to the
est OCT parameter (average RNFL, 0.63). However,
alues from the temporal quadrant indicate a great discrep-
ncy between our OCT data and that of SLP. Whereas the

earson correlation value between the TMD and the OCT i

polarimetry. Ophthalmology 2003;110:719–725.

1

1

1

1

1
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NFL in the temporal quadrant was 0.41, the correspond-
ng values with GDx VCC and ECC were �0.003 and
.023, respectively. In view of these findings, OCT still
eems to be better than SLP in assessing RNFL loss in eyes
ith BA of the optic nerve. Our data suggest that atypical

etardation patterns cannot account for the lower ROC
urve areas observed in the temporal quadrant in this
tudy, because both ECC and VCC performed poorly to
etect loss in this segment. The reason for such poor
erformance is unclear; however, it may be related to
ariations of birefringence of the nerve fibers in the
ifferent quadrants of the peripapillary retina and their
ffect on retardation measurements obtained by SLP (Zhou
, written communication, October 16, 2007).
In conclusion, we were not able to find significant differ-

nces between the diagnostic accuracy of GDx ECC and that
f VCC for detection of BA of the optic nerve. The use of
Dx ECC does not seem to provide a better evaluation of
NFL loss on the temporal and nasal sectors of the peripap-
llary retina in subjects with BA of the optic nerve.
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