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— XY 9 Hal ANY L BUNBNRE B —
Puom AT FoHAE ABF 1929 192 & 4 AW A9 Agadon 47 4244
Qb3 PAUET 349 34re UPOR ANSG  RUBAN BEE ANRAA0) Ao 27
606128 ole] META, TAWF, FHY, A © AN RA @E ATNE £FOE 3
AARNA AA7eN e the Aae] g olgel  Fstel AU AT IS YA =T BE
AE A9, YRRIHFoR A5 WY PeuE RS BHOE @A Ao 9T BH0 gd 83
A e 71gEe) g BEE hRAA AdAE 2 BAF wgrov] PPNRTH FurF PIPLE
PYETORE QAP QU FAE o e WAHBF G BF I g R

. 3 1Tt

St FadAFEY AR Y EAA BAe SPSS program (version 11.0:
2 &ck Chicago, IL., U.S.A.)< o] &3] #4359 om
, QR M= o¢EL 0.056% °l3tz Askith. AUETY I

&
= 2L

S AAL EAZAE, AloREAL, WG EPS A9 TSt 2to] = ANOVAZ o] &3le] B39 00 A}
staom, Bwdixte] Aede F7HHoE FH 7T FEALS TukeyH o2 AASAT. el zlgio] o
HbALIC, AF7SHALE Aldsta Bas 45 33 w2 BB ST AL 2] #AE spearman
A ZGL AP Fagu = JrE DRS BHEAE en dFo] v TS HAI
oA At 71Fol wEt A4, AT 2 FE5 H A% AGAEN S AT
SATEYIY S ST Sy S ST
=g FY 4702 BRAAG Y It T Gt 2 o
B3] o] AL ohS Mulstgon, 1 Y J=
7} fFARIAY Btz Ae-de ke Agstd F 2267 2269HS o E AFE FFPsiHoH
=A% zo] 349, o] 19290t Bads 44

AlokAr= Humphrey AFsAlOHAl(Carl Zeiss Wt 4490llom Ax 9 FFE HSAT R
Meditec, Dublin, CA, USA)¢] Swedish Inter E10 628 FZ2L BEAg e 47
active Test Algorithm (SITA-FAST 24-2)< ©] W, FA TP STe 39900t A H
&3] AR om, AkAE F mean deviation AH L 57.04+10.50M =2 ZF 73§23 AJol= I
(MD)¥ pattern standard deviation (PSD)$] o F=re 717 A4 wekto] 6.65+4.1393
A= vt o2 g FERY fFYsH @ster YuS v

W7 S22 (0CT3, Zeiss-Humphrey, San NMe Zt 7 Fo3k AjolE Holx| odsith Hujw
Leandro, CA, U.S.A.)2 3 o] &dAH 7|Ald] 9 AAE L FATEYIHSTo| 7 dgor 5%
3 SAHFNSH IS AHEAIZ T 71A R A HS Aol ST s g2 59 b8 s v
Aol AAFetAL sl w8 FABIES dte Uit o] 2 S B (Table 1).
= FA] S AREsE didehs sk AL oA Ao HEFAOl te) 2 #7F o5 H|
7542 fast optic disc scan F4& o]&3t] Al WE AP A7} vFAG LY FENA Tt
A7 FF AR FA 68X ufFEgoE 7h AR BEFAZE fFsHA AREHel AT
30% Ao 2 ALY FAbete] SAston | oju 7] (Tabel 2). 7} AHEY ¥ 2 vlw A8 & 2y 3%
A AA Aoz AAE ANA7PEAE A 150 um 3 AN e 9 FEE HSAYR I 5
54 AP WS 7FoF 1 olE §FIER T HSAG R oA e AAAGE FAY T
a1 Q& AAEHEHE Fostn. dIAATS T 25 #EE 5 AN (p<0.05), 9 & ol F AL
A= fast RNFL thickness 3.4 scana ©]&3}4 EHAAME TS FHANALFS FAY Aol #F
A7 FHE 3.4 mm=E 98 FAI SA5190H g T SolsAE A AREddX e SAE R
579 3605y WAL AGS HdE FAE 7ot Fay ] AN GS FAVE 2 2ol BlE &
3, 9% IZF olE, AZSE 7 905 AbsEet oA FAL FFE BAH(p(0.05).
of Z47he] ARl sEE = WA T FAS Fu7t BRSO VA dEFS FH A
T3IAth &3 FFS A7) Y3l 33 o wkE = sHAl B7] 918 A%, =717 HbAIC, BUN,
gk & AL & A G AY o] e AT Cr A=} A AFZT FAY AABAE 24
= AQstar AA goll 2H 7 Fxe 2EE A sk An ARlo] Sl wet WA TS B
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Table 1. Demographic features of control subjects and subjects with diabetes mellitus

Diabetes Mellitus

Feature Control . . R . p-value Total
NDR*  Mild' -NPDR® Severe NPDR*  PDR
Gender (M/F) 16/18 24/20 27/35 2522 22117 114/112
Age (MeantSD) 55.00£10.55 55.66£10.79  57.95:8.93  583548.12  57.18+14.36 0.502 57.04+10.50
Duration of DM (years, Mean+SD) 6.65+4.13"  13.69+7.60  13.82+6.80  13.0348.61 0.00"
BCVA (logMAR, Mean+SD) 0.9240.13  0.80£0.25  0.78+0.26 0.70£0.31"  0.60£0.27" 0.00"

* NDR = non-diabetic retinopathy;

diabetic retinopathy; BCVA =best corrected visual acuity;

retinopathy.

" Mild- = mild-to-moderate;
1 significant difference between non diabetic retinopathy and diabetic

* NPDR = nonproliferative diabetic retinopathy; ¥ PDR = proliferative

Table 2. Retinal nerve fiber layer thickness of patients with diabetes and normal controls

Diabetes Mellitus

Feature Control (n=34) B e i i § o, D-value
NDR* (n=44) Mild -NPDR" (n=62) Severe NPDR" (n=47) PDR® (n=39)
Average thickness (jm) 97.92+9.11  100.39+12.03 94.67+12.67" 95.19+17.08"  102.67+21.68 0.05
Superior average (um) 122.32414.34  125.61£19.66 119.65+21.69 121.134£27.05 123.32429.08  0.75
Inferior average (pm) 126.35£15.65  129.91£18.64 125.26+17.33 120.71£27.04 129.05£31.79  0.15
Nasal average (um) 70.32£13.52 74.43£22.46 65.79+14.23" 65.87+18.56" 75.45£21.14  0.02
Temporal average (um) 74.12+12.82 71.55+16.86 69.32+13.20 72.80+18.18 82.79+25.85"  0.01

* NDR=non-diabetic retinopathy;

diabetic retinopathy; 1 P<0.05.

Table 3.

" Mild- = mild-to-moderate;

* NPDR = nonproliferative diabetic retinopathy; §PDR=pr01iferative

Comparison of diabetes- associated parameters with retinal nerve fiber layer (RNFL) thickness

Correlation coefficient (p-value)

Feature Age DM duration* HbAIC BUN Cr
Average thickness (pm) -0.27" (0.00) -0.15" (0.05) 0.01 (0.96) -0.10 (0.25) -0.04 (0.62)
Superior average (pum) -0.25" (0.00) -0.10 (0.20) 0.08 (0.34) -0.03 (0.71) -0.02 (0.81)
Inferior average (pum) -0.17" (0.01) -0.13 (0.09) 0.00 (0.99) -0.07 (0.38) 0.01 (0.92)
Nasal average (pum) -0.15" (0.02) -0.16" (0.03) -0.09 (0.26) -0.09 (0.22) -0.07 (0.38)
Temporal average (pm) -0.18" (0.01) 0.01 (0.89) 0.02 (0.85) -0.02 (0.83) -0.04 (0.62)
* partial correlation coefficient adjusted by age; " P<0.05.
FA R EE ARED Y] FAVE Fade e Bl Hxad Faae] AAA 7 el o], A%
™ (p<0.05), HbA1C, BUN, Cr A=sh= oA 7 2 FEY A7, 77 FErle 4 23 T A
¥ ol YehTable 3), A BE PAAPY  oIF Rol Adod NUBRTA A 27 2 2
52 Waks st d¥S S 7t It 3t AolE HolA| &t (Table 4).
DR GARIBARE FA) BRUAS BIE Aok ke BRI BT Pt
B3 PUAAARES FEE 2 25 AR W A% R FEE WSHgugunETAe MDs
SRS FAZE FHE 713 o] SEekel wet A PSD gto] Apol7}k gljloyt S5 ST =g
HE e BEov 9% okdE U AZ AR 33 FAYRPPHITANE FAHOE fol5h
FRAFARE FAE FOUE 4B BAZ HolA & MDge] FASIEen PSDEE 48 L B
k. tHFig. 1).
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Table 4. Correlations of diabetes mellitus with optic disc analysis parameters - vertical radial scan

Control Diabetes Mellitus
T p ¥ ; p-value
Feature (n=34) NDR* (n=44) Mild -NPDR" (n=62)  Severe NPDR" (n=47) PDR"(n=39)
Disc area (mm’) 2.69+0.57 2.65+0.53 2.49+0.59 2.49+0.58 2.55+0.42 0.28
Cup area (mmz) 1.06+0.57 1.09+0.75 1.06+0.66 1.00+0.54 1.1240.82 0.95
Rim area (mmz) 1.64+0.44 1.53£0.53 1.43£0.48 1.51+0.52 1.4940.56 0.46
CD area ratio 0.38+0.17 0.40+£0.21 0.41£0.21 0.39+0.18 0.40+0.24 0.96
CD ratio (H) 0.66+0.18 0.66+0.22 0.66+0.19 0.65+0.17 0.66+0.19 0.98
CD ratio (V) 0.54+0.14 0.56+0.18 0.57+0.17 0.57+0.14 0.57+0.18 0.88
VIRA! (mm?) 0.28+0.16  0.31£0.20 0.28+0.16 0.28£0.27 0.29+0.20 0.93
HIRW* (mm?) 1.59+0.25 1.56=0.36 1.47+0.23 1.48+0.34 1.54+0.31 0.14

* NDR = non diabetic retinopathy; " Mild- = mild-to-moderate; * NPDR = nonproliferative diabetic retinopathy; ° PDR = proliferative

diabetic retinopathy; "' VIRA = vertical integrated rim area; *HIRW = horizontal integrated rim width.

20

I control

I NDR

I Mild-NPDR
1 Severe NPDR
Il PDR

15 1

dB

10 14

MD PSD

Figure 1. The change of visual field indexes in patients with
diabetes mellitus and control subjects. Data are expressed as
the mean£SD. Data of MD is expressed as absolute value.
*p<0.05. NDR=non-diabetic retinopathy; Mild-=mild-to-moderate;
NPDR=nonproliferative diabetic retinopathy; PDR=proliferative
diabetic retinopathy.
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=ABSTRACT=

Analysis of the Optic Nerve Head and RNFL Thickness Using
Optical Coherence Tomography in Diabetes

Jee Taek Kim, M.D., Jeong Kyu Lee, M.D., Nam Ju Moon, M.D., Ho Kyun Cho, M.D.
Department of Ophthalmology, Chung-Ang University College of Medicine, Seoul, Korea

Purpose: Retinal nerve fiber layer (RNFL) thickness and optic nerve head (ONH) in diabetic patients with
normal tension were analyzed using optical coherence tomography (OCT), which revealed that diabetes induce
morphologic changes in optic disc and RNFL thickness.

Methods: A total of 192 patients with type 2 diabetes were analyzed with fundus examination and classified
as having normal retina, mild - moderate, severe nonproliferative retinopathy (NPDR), or proliferative
retinopathy (PDR). These patients were evaluated with OCT and compared with normal control group.
Results: The mean average thickness and nasal average thickness of RNFL in mild-moderate, and severe
NPDR groups decreased compared with those of the other groups. There was an increase in the temporal
average thickness of RNFL in the PDR group. As the duration of diabetes increased, the mean average and
nasal average of RNFL thickness also decreased. The severity of diabetic retinopathy didn’t show statistically
significant differences in a topographic analysis of the optic nerve head.

Conclusions: The mean average thickness and nasal average of RNFL decreased in NPDR groups. Diabetic
changes should be considered when diabetes patients are diagnosed with glaucoma or glaucoma progression.
J Korean Ophthalmol Soc 49(6):935-941, 2008
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