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SH YAV HRSEEUM m4N BUUEERSEE0| Us A LMY HEE S(optical coherence tomography, OCT)2 2
dE5X Y= A HdE 2018 Lot} SIAC

oot g maX FUMFEREZL0[ U= AMOHEET=UHY 24T MotZE=UY 17382 Y22 6i%a, OCTZ AHE
ORol et = Fez LT g2, 8d, =20ld, g, 18, So44UFH, WY 78, MD, PSD, B0YUUFERET
M, REEA MEO Z2&0t 2aE H(|IX], 4, =)E HluSIACH

Hak ATlel HUMAEREEE 19701 5 510H25,9%)0] OCTOI M= HE X LRUCH ATIQ) A&Dt 0CTHEQ Z1t /Xl= Y
S il o u]

= T [ =
A 4 242 0,98, 0.64). EX|AE 3|HEAM0|M OCTY 71241t HelE 2012 B MZMFSFM(odds
ratio=1.106, 95% A&|77t=1057-1.156, p<0.001), Z&ZE(odds ratio=0.929, 95% AlZ|77t=0.8 0
f 32 SNt FNHESSE, 4&20] 5245 OCTE HEHA ¥2 &0
(CHBIOFFBES|X| 2011;52(4):454—461)
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Instruments, San Leandro, CA), A ZAASZ 2 A]A]
A= AR 2 (TRC—50 1A, Topcon Inc., Tokyo, Japan),
Stratus OCT (version 4.0.2, Optical coherence tomog—
raphy, Humphrey systems Inc., Dublin, CA, USA), HRT
II (version 2.01, Heidelberg Engineering, Heidelberg,
Germany) HARS Al&Yat9dct
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Figure 1. Example of false negative finding. Inferior localized
retinal nerve fiber layer defect was observed on the red-free
photograph, but optical coherence tomography result was nor-
mal at the corresponding location on the sector average
analysis.
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Figure 2. The angular locations of localized retinal nerve fiber
layer (RNFL) defects on red-free fundus photography were
measured to evaluate the angular width and location of lo-
calized RNFL defects. Reference line was from the optic disc
center to the temporal margin of the optic disc (0°). The angles
between reference line and the line from the center of the disc to
the points at which the upper and lower margins of the localized
RNFL defect met with the optic disc margin were measured.
The directional angle was assessed in a clockwise direction in
right eyes and a counter-clockwise direction in left eyes.
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Figure 3. The number of eyes (total = 197) and retinal nerve fiber
layer (RNFL) defects (total = 273) by location on red-free RNFL
photographs.
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Figure 4. Frequency distribution of photographic retinal nerve
fiber layer (RNFL) defects by clock-hour location on red-free
RNFL photographs. Defects were most commonly observed at
7 o’clock and 11 o’clock.
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Figure 5. Scatterplot of the angular locations of the retinal
nerve fiber layer (RNFL) defects detected by red-free RNFL
photograph and those of RNFL defects detected by optical co-
herence tomography (OCT) (R = 0.980).
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Table 1. Comparison between photographic retinal nerve fiber layer (RNFL) defects not detected by optical coherence tomography

(OCT) group and detected by OCT group

. Not detected by OCT Detected by OCT
Variable @ =51 @ = 146) p-value
Gender 1.00°
Male 29 (25.7%) 84 (74.3%)
Female 22 (26.2%) 62 (73.8%)
Age (mean + SD, yr) 56.9 + 12.3 56.5 £ 12.5 0.84"
Spherical equivalent (mean + SD, diopter) -0.83 + 2.09 -0.87 + 2.65 0.91°
Hypertension 0.08"
Yes 21 (34.4%) 40 (65.6%)
No 30 (22.1%) 106 (77.9%)
Diabetes 0.22"
Yes 13 (34.2%) 25 (65.8%)
No 38 (23.9%) 121 (76.1%)
Central corneal thickness (mean + SD, pum) 532.6 + 35.0 538.6 + 35.0 0.30"
Type of glaucoma <0.001"
Preperimetric 17 (70.8%) 7 (29.2%)
Perimetric 34 (19.7%) 139 (80.3%)
SAP mean deviation (mean + SD, dB) -3.71 +£2.93 -7.95 + 6.46 <0.001"
SAP pattern standard deviation (mean + SD, dB) 3.66 + 2.85 7.08 + 4.13 <0.001"
Photographic RNFL defect
Location 0.01"
Inferior hemiretina 21 (26.9%) 57 (73.1%)
Superior hemiretina 19 (40.4%) 28 (59.6%)
Both hemiretina 11 (15.3%) 61 (84.7%)
Number (mean + SD) 1.25 +0.48 1.43 £+ 0.51 0.02*
Sum of angular width (mean + SD, degrees)§ 189 + 11.1 42.3 +£23.2 <0.001"
OCT average RNFL thickness (mean + SD, pm) 95.7 + 10.7 749 + 15.9 <0.001°
HRT disc area (mean + SD, mm?) 2.09 + 0.40 2.25 + 0.54 0.05

Data are expressed as mean + standard deviation.

"By Chi-square test; By unpaired z-test; 1[By Mann-Whitney U test; Ssum of angular widths of defects: the summated width of the angle of

RNFL defects around the optic disc.
HRT = heidelberg retina tomograph.

Table 2. Factors associated with false negative results of optical coherence tomography in eyes with localized retinal nerve fiber lay-

er (RNFL) defects

Logistic regression

Factors Odds ratio 95% confidence interval p-value
Average RNFL thickness (um) 1.106 1.057-1.156 <0.001
Angular width of defect (degree) 0.929 0.884-0.977 0.004
2 275 gdote] & Aol WHAAEGF ARl OCTS /44T B 29 BRUopAd 3557
AAAGZ o 2= JLofA], o] 2] Ao AE OCT H (odds ratio=1.106), A<=2(odds ratio=0.929) o] it} o]
Her=of A vzt YR 29 ARRle] ol A& € B drS A 1 um St dio] e
o] 3} YA ZASIAE OCT Ae9] Za 9= A Hx| @& o] #4E2 SEHT} 110682 obx|aL, 2
A2 A 5% mRtRl Al S, B dt= TSNIT &Fo| 1= S7kshd AEol dE5A = g80] HE2
(temporal, superior, inferior, nasal) ZjZE o]-&35}% SEHT}F 0.92098) 2 Wold& 9413]??}11}. = Z4F Py
O B Gel O el 2 o] Ttk Aot HAAMGE ALY TVt FALSE, AéZo 24
AL, O B AE7IE0] thEY fARE 23S HAAh = OCT= AEHA o= &80l =30tk a4
aEi AN RS Al Balel Helol 3, SHAHET HIAARFEA, AR ek
= Bkl 197¢F 3 519K(25.9%)& OCTZ & sS4 FALR 35wste] el AT
ok BALE HALAOR UHAAES Uob B AT, FFo] wet FEEY Aot YA vwstge 1 w

458

w.ophthalmology.org



ne

0
O
Tibk
02
1o
N
0jo
0x
I

Table 3. Retinal nerve fiber layer (RNFL) thickness and detection of photographic defects by optical coherence tomography (OCT)

RNFL thickness (um) No. of eyes Mean + SD (um)  Not detected by OCT  Detected by OCT p—value*
Average+ <0.001
31.0-74.8 66 60.6 + 10.3 2 (3.0%) 64 (97.0%)
74.9-82.8 66 81.7 £ 4.5 12 (18.2%) 54 (81.8%)
97.2-100.4 65 98.8 + 6.4 37 (56.9%) 28 (43.1%)
Inferior quadralntT <0.001
19.0-77.0 66 60.6 + 11.8 1(1.5%) 65 (98.5%)
77.3-108.0 66 91.8 + 8.7 10 (15.2%) 56 (84.8%)
109.0-162.0 65 126.4 + 12.4 40 (61.5%) 25 (38.5%)
Superior quadramtT <0.001
22.0-91.0 66 70.2 + 16.9 3(4.5%) 63 (95.5%)
91.0-114.0 66 102.5 £ 6.7 12 (18.2%) 54 (81.8%)
114.0-159.0 65 127.0 + 9.8 36 (55.4%) 29 (44.6%)

"by Pearson Chi-Square test; Average, inferior quadrant, and superior quadrant retinal nerve fiber layer thickness were divided into tertile.

Table 4. Sum of angular width of photographic retinal nerve fiber layer (RNFL) defect (the summated width of the angle of RNFL
defects around the disc) and detection of photographic defects by optical coherence tomography (OCT)

Sum of angular width of photographic RNFL defect (degree) Not detected by OCT Detected by OCT p-value*
<0.001
<10 11 91.7%) 1(8.3%)
11-20 24 (58.5%) 17 (41.5%)
21-30 6 (13.3%) 39 (86.7%)
31-40 8 (24.2%) 25 (75.8%)
>40 2 (3.0%) 64 (97.0%)
Total 51 (25.9%) 146 (74.1%)
"by Pearson Chi-Square test.
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=ABSTRACT=

False Negative Findings of Optical Coherence Tomography
in Eyes with Localized Nerve Fiber Layer Defects

Sung Min Kang, MD, Ki Bang Uhm, MD, PhD

Department of Ophthalmology, Hanyang University College of Medicine, Seoul, Korea

Purpose: To identify the risk factors associated with false negative findings of optical coherence tomography (Stratus
OCT) in patients with photographic localized retinal nerve fiber layer (RNFL) defects.

Methods: Twenty-four patients with preperimetric glaucoma and 173 patients with perimetric glaucoma, all with localized
RNFL defects were included in the present study. The patients were divided into 2 groups according to the presence or ab-
sence of detection of photographic defects by OCT. Gender, age, refractive error, diabetes, hypertension, central corneal
thickness, type of glaucoma, mean deviation, pattern standard deviation, average RNFL thickness, disc area, and photo-
graphic RNFL defect related variables (location, number, and angular width) were compared between the 2 groups. Each
variable was initially evaluated by univariate analysis and significant variables (p < 0.1) were included in the logistic re-
gression analysis.

Results: Photographic RNFL defects were not detected by OCT in 51 (25.9%) of the 197 eyes. The angular locations and
widths of RNFL defects by OCT were significantly correlated with those of RNFL defects by red-free RNFL photographs
(Pearson correlation coefficient R = 0.98 and 0.64, respectively). Logistic regression analysis revealed the risk factors for
false negative findings of OCT included average RNFL thickness (odds ratio = 1.106, 95% confidence interval [CI] =
1.057-1.156, p < 0.001) and angular width of defect (odds ratio = 0.929, 95% CI = 0.884-0.977, p = 0.004).

Conclusions: This present study suggests that false negative findings of OCT in patients with photographic localized RNFL
defects were associated with thicker RNFL thickness and smaller angular width of RNFL defect.
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