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Table 1. Clinical data of 35 patients diagnosed by McBride disability evaluation

BCVA" (far & near)

V/E'

diplopia Anatomical finding

10

11

12

13
14
15
16

17
18
19
20
21

22
23
24
25
26
27
28

29
30
31

32
33
34
35

0.2/0.15 & 0.2/0.15
0.8/0.02 & 0.5/0.02

1.2/1.2

0.8/1.0 & 0.7/1.0
LP*(-)/0.3 &
LP*(=)/0.4
0.1/1.0 & 0.1/1.0
1.0/1.2 & 1.0/1.0

1.5/0.8 & 1.5/1.0
LP*(=)/0.7
0.8/FC”5 cm

1.5/0.6 & 1.0/0.5
0.5/LP*(-) & 0.5/LP*(-)

FC™5 em / 0.5
1.0/HM™(+)
0.9/0.5 & 0.5/0.5
LP*(-)/1.0

1.2/0.01
1.2/0.01
0.06/1.0 & 0.1/1.0
1.0/0.9 & 1.0/1.0
0.9/LP* (+)&0.8/LP* (+)

0.2/1.5 & 0.2/1.5
0.6/1.0 & 0.8/1.0
0.4/1.2
1.2/0.9
1.0/1.2 & 1.0/1.0
0.2/1.2 & 0.16/1.2
1.5/0.6 & 1.5/0.1

1.5/0.2 & 1.5/0.1
0.02/0.9 & 0.02/1.0
1.5/LP%(-)

LP*(=)/1.0

1.5/LP*(-)

0.5/LP*(+)
1.0/1.0

B)'peripheral constriction

R)"peripheral constriction
L)*sparing under central 5°

L)*hemianopsia
R)Mtotal scotoma
L)*quadrantanopia

L)*superior altitudinal field
defect

R)Mperipheral constriction
R)™peripheral constriction

L)*sparing under central 5°

L)esotropia
L)¥corneal opacity
& pseudophakia
R) Tsuperior oblique
muscle palsy

under at central 20°

over at superior 20°

at right gaze
R)Toptic atrophy & brain
parietotemporal area lesion
R)"macular hole
under at central 10° R) Texotropia
L)*pale optic disc
R)pale optic disc
L)*choroidal rupture
L)*subfoveal fibrosis
L)*pale optic disc

L)*corneoscleral laceration
& pale optic disc
R)™macular hole
L)*pale optic disc

R)™band keratopathy
R)"macular hole, PVR*
L)*macular scar
L)*corneoscleral laceration
R)Mcorneal opacity
B)'6th. nerve palsy

at 1° gaze
L)*macular hole & scar,
corneal opacity
R)pale optic disc

at 1° gaze R)Texotropia
at 1° gaze R)"superor oblique muscle palsy
at 1° gaze R)inferior oblique muscle palsy
at 1° gaze R)Tsuperior oblique muscle palsy

R)™corneal opacity
L)*corneal opacity & optic atrophy

L)¥corneal opacity
R)™corneal opacity
L)*corneal opacity & optic atrophy

R)"pale optic disc

L)*optic atrophy

L)*pale optic disc
L)iprimary open— angle glaucoma

" BCVA=best corrected visual acuity; "V/F=visual field; *L)=left eye; ‘B)=both eye; "R)=right eye; *LP=light perception;
“FC=finger count; "HM=hand movement; *PVR=proliferative vitreoretinopathy.
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Figure 1. Fundus findings of case 1. The color fundus photos (A, B) and fluorescein angiographs (C, D) show nonspecific

findings.
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Table 2. Data of multifocal electroretinogram of case 1 (right eye)
Ring Amp. P1[nV/deg’] Amp.'P1[nV] Amp."™N1[nV] Impl."P1[ms] Impl."N1[ms]
1 134.2 1.66 0.62 41.0 18.5
2 82.4 1.45 0.54 40.0 20.5
3 51.4 1.31 0.56 37.1 19.5
4 35.3 1.25 0.51 38.1 18.5
5 25.7 1.21 0.46 37.1 19.5

*Amp.=amplitude; TImpl.Zimplicit time.
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Diagnostic data:
Channel N75 [ms] P100 [ms] N135 [ms] N75-P100 P100-N135
U} QDOS RL PVEP 63 106 147 1020V 1740V
.- P-VEP 65 107 144 6.54uV 10.8pVv
3(0S)L P-VEP 60 17 146 827V 13V

Figure 2. The visual evoked potential findings of case
1. The pattern visual evoked potential of the patient’s
left eye shows slightly delayed latency compared to
that of his right eye.
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Figure 3. The optical coherent tomography findings of
case 1. The patient’s retinal nerve fiber layer analysis
shows normal findings.
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Table 3. Data of multifocal electroretinogram of case 1 (left eye)
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Ring Amp. P1[nV/deg’] Amp.'P1[nV] Amp."™N1[nV] Impl."P1[ms] Impl.'N1 [ms]
1 100.7 1.24 0.43 41.0 14.6
2 55.7 0.98 0.39 40.0 22.5
3 33.4 0.85 0.43 39.0 19.5
4 18.3 0.65 0.27 39.8 21.5
5 17.6 0.83 0.38 40.0 20.5

*Amp.=amplitude; TImpl.:implicit time.
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Fixation Monitor: Gaze/Blind Spot Stimulus; |11, White Pupil Diameter; 6.4 mm Date: 2008-05-22
Background: 31.5 ASB Visual Acuity: 0.4 Time: 3:25 PM

Strategy: SITA-Standard RX: DS DC X Age: 27

Fixation Target: Central
Fixation Losses: 0/19
False POS Errors: 0%
False NEG Errors: 0%
Test Duration: 07:24
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Fixation Monitor: Gaze/Blind Spot Stimulus: 1il, White Pupil Diameter: 4.7 mm Date: 2008-05-22
Background: 31.5 ASB Visual Acuity: <0.05 Time: 3:33 PM

Strategy: SITA - Standard RX: DS DC X Age: 27

Fixation Target: Central
Fixation Losses: 0/21

False POS Errors: 0%
False NEG Errors: 0%

Test Duration: 08:59
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Figure 4. The visual field findings of case 2. The visual
field shows peripheral constriction and suggestive ma—
lingering.

Table 4. The difference of average amplitude P1 of both
eyes (case 1)

Ring  Diff." of Both Ave. 'Amp.} P1[nV/deg’] p—value
1 33.5
2 21.1428.2 0.127
3 11.3+13.5 0.014
4 10.849.9 0.000
5 3.649.7 0.086

" Diff.=difference; TAve.=average: ¢Amp.=amplitude.

Table 5. The difference of average implicit P1 of both
eyes (case 1)

Ring Diff.” of Both Ave. Tmpl." P1[ms] p—value
1 0.0
2 2.0+3.9 0.270
3 2.4+4.3 0.074
4 4.7+4.6 0.000
5 5.6t4.2 0.000

"Diff.=difference; TAve.=Average; 1:Impl.=implicit time.
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Diagnostic data:
Channel N75 [ms] P100 [ms] N135 [ms] N75:P100 P100-N135
10DOS RL P-VEP 73 %8 140 9.87pv 1224V
20DRPVEP 73 102 136 1180V 1150V
30SLP.VEP 60 E 140 9180V 7510V
Test parameter:
Channel Stimulus Ampl., Range, Filter
10DOS RL PVEP  Patt. Rev. CB, 1°25' Full Field, Ctr:98% 1.2Hz, Avg:160 2,+1-100pV 1-50Hz
2 0D R P-VEP Patt. Rev. CB, 1°25' Full Field, Cir:97% 1.2Hz, Avg:52 2, +-100V 1-50Hz
30SLP-VEP Patt. Rev. CB, 1°25' Full Field, Ctr97% 1.2Hz, Avg-100 2, +-100V 1-50Hz

Figure 5. The visual evoked potential findings of case
2. The pattern visual evoked potential of the left eye
shows slightly decreased amplitude compared to that
of his right eye.
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Figure 6. The optical coherent tomography findings of
case 2. The patient’s retinal nerve fiber layers analy—
sis shows normal findings.
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Table 6. Data of multifocal electroretinogram of case 2 (right eye)

Ring Amp. P1[nV/deg’] Amp."P1[nV] Amp."N1[nV] Impl.P1[ms] Impl.'N1[ms]
1 107.7 1.33 0.42 39.0 19.5
2 67.7 1.19 0.53 36.1 20.5
3 41.1 1.05 0.48 34.2 18.5
4 30.1 1.07 0.50 35.1 18.5
5 25.1 1.18 0.56 36.1 19.5
*Amp.:amplitude: TImpl,:implicit time.
Table 7. Data of multifocal electroretinogram of case 2 (left eye)
Ring Amp. P1[nV/deg’] Amp.P1[nV] Amp."N1[nV] Impl."P1[ms] Impl."N1[ms]
1 136.2 1.68 0.21 40.0 11.7
2 86.5 1.52 0.69 37.1 21.5
3 51.8 1.32 0.52 35.1 17.6
4 39.2 1.39 0.56 36.1 19.5
5 28.6 1.35 0.65 36.1 20.5

*Amp.=amplitude; TImpl.:implicit time.
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Table 8. The difference of average amplitude P1 of

]_

both eyes (case 2)

A=A 5

Aoz Azt B

AR e glow], ae] o7k 9he Aol Ak
21el AA} asi,

Ring Diff.” of Both Ave. "Amp. P1[nV/deg’] p—value
28.5
2 26.5+£32.3 0.101
3 18.0+15.4 0.002
4 11.3+11.1 0.000
5 8.4+8.2 0.000

* Diff. =difference; ' Ave.=average; i Amp.=amplitude.

Table 9. The difference of average implicit P1 of both
eyes (case 2)

Ring  Diff." of Both Ave. Tmpl.* P1[ms] p—value
1.0
0.543.0 0.711
0.142.9 0.874
0.942.7 0.157
2.043.7 0.014

“Diff.=difference; +Ave.=average; iElmpl.=implicit time.
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Figure 7. The fundus findings of case 2. The color fundus photos (A, B) and fluorescein angiography (C, D) show
nonspecific findings.

AU =AY WL F2 AU} vl uf, 9ote] ring 1~5914] Zzt 134.2 nV/deg’, 82.4 nV/
A ZABH= FIA | Q3] FAEE Aol 2AE) deg”, 51.4 nV/deg’, 35.3 nV/deg®, 25.7 nV/deg’0.2 mE
wjEo]t, oA AFEt FEIEe] A A7) 7o) o TFAA AAH W] M= 3, ring 2, 4 FHol|A] Zhz)
3f FAdute] A=(b amplitude) T} B =G A17H(Db implicit 40.0 ms, 38.1 ms©. 2 AAHQ T}t AAE H--wmgA| 7k
time) ] glo|E| & 7} AR FHF S F5te] gete] 2| S Bk #re ring 1~5 oA Zkzb 100.7 nV/

o7} oJulz} Q)& SPSS 12.0 Zz1#;e] fSuE deg’, 55.7 nV/deg’, 33.4 nV/deg’, 18.3 nV/deg’, 17.6 nV/

T-AAR oz BAsc S 19 39, RESAREE 9 deg’ 0.2 AAMSHT} o UE 749 ring 2~4 o]

n)als 1ol A 99 134.2 nV/deg®, <2t 100.7 nV/ A Z+z} 40.0 ms, 39.0 ms, 39.8 ms, 40.0 msZ HAH 9

deg’ &M Foko] Ao HARE Al B} e IZ gt 2o} A% RREEEARE 274 BYth(Table 2, 3). w}
Sia

& WYL, BHIFAE S ring 3, 47004 E 11EH R L e PP S I S N R A
o] Zjo|7} 247t 11.3£13.5 nV/deg’ (p=0.014), 10.840.9  TAIZke] 4, el ALSUIASIAAMY Hoko] RErds &
nV/deg” (p=0.000)2 H3ko] AZo| B & Zadt AL & Ao LS 7154 AZPgoleta e 4 gglek )
2= 9lolth LY ring 4, 5 Folo] ofek MRSETHAZE A € AAHYIEAL A Sobo] uls] Hto] WEL A4
ol ZkzF 4.744.6 ms (p=0.000), 5.6+4.2 ms (p=0.000) Aol B, AAFA]of v|f kot mFE A ZZFAO] A0
o HoLo] WeEDAZI] B AAE AL & 4 Yot YO AFANEAA] AEL AL Zh = Ko7}
(Table 4, 5). £9) HARE F4st BEsl B lom] HARICIAE AFe) Kol L H]gAAo]
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- 7Aoot ORI YN -
2ha T Al 4 IStk ey FUH e ® AR o AIE esto] M 7]57d A7l = Adkekglar, 5
SR E=HAL A 2] vl o] Qlo] Wil QFo] B oA = AAL A Bl oy siel
oA HHeHE GonR eH AZglE AUT & ASUALE AAe NoRaAME FAY A4 2low
Uoith. 9ot AL hEAYIHN A A HHOE A4 TR o|FAES BT Sk Qo
P15 Azl S 4 lglc Zel 5 ool Mgt 2ol chEAguSIE ZAbe] Ak
Sl 29 By, FHSARE Yulste 15-oA 95t AL 71548 AN E ERske Bed FoH vA
107.7 nV/deg’, 2i¢t 136.2 nV/deg’ 9] Zfol& HA, §- Al thFAGUANE HAZE AJoFdAt AT} x|
Qb Adre] M E W b, FES A4 A thH A/ SR o] @S5S 91 4= itk 1y &
o A F&gk 2ol iek. A 5 ring 3~57- oA = oA AlobaAt Ao AA|shs AL jlof A
oot 11| Aol7} 247F 18.0415.4 V/deg (p=0.002),  FHHHEL o] FAZE Bhelg 4= gglont 7154 Az
11.3+11.1 nV/deg® (p=0.000), 8.4+8.2 nV/deg’ (p=0.000) 2 sRolshat| B8o] He AAT
B ok X Fo] AR og Wkt 1123l ring 5 - ok} HAakel 494 HAFA Iz 2] =142l wito]
o] ofok HESEEAIZE Ao]7h 2.043.7 ms (p=0.014) 08  we Aoz fxbe] 2yl Tkl 7|k o @A)
o Folol i ATiHOR foto] MhgEEbARle] B B kit FAPAOE YA AZPelE s Alo] Fast
© AL U 5 UK Table 8, 9). AT Pyute] BF Tk AR A9 715H Azl BAeIA Alokael
Rt vlmage wol 9ol ring 1~4ofA] 27k 107.7 B8 Ukl sl Ao Be] Skl ol
nV/deg®, 67.7 nV/deg’, 41.1 nV/deg’, 30.1 nV/deg’ 0.2 Hked g 22 9l Fato|m & Frjo] ZAky} ok} ZJAfe] A
7} gejo A AR W AE ghE, ring SoA= A3} Huste] S sfAsljof gt PR tAE R Y%,
25.1 nV/deg' o2 AAPASIOl YSHe AZES MW, AW APLANLA B3 L AEL ke 24
ring 2~3 FA] Zk7} 36,1 ms, 342 msE AAWAR  F WY 5 9l =B Yo A A =82S E 4
o 9HE WMSEDAGE, ring 1, 4, 57elAE 300 Qlek shA shRska Wuut A st Ei Aloke] o)A
ms, 35.1 ms, 36.1 ms AAPESIo] AYSHE WMeESA Aol W] g B A7) 1, 2 Fele] A9 WrkigE
20 ghe BTk ALY A ring 1-5 PN 27 B, BEAYIASIE AAE F71HO R A1gstel Yot
136.2 nV/deg’, 86.5 nV/deg’, 51.8 nV/deg’, 39.2 o o]4} G2 FlFt 4= 9ot wEkA] HH L /)%
nV/deg’, 28.6 nV/deg’ O 2 mIFolA HAAL A A AjzZpolo] zhdo] LRI 2719l Atk AYztETh
e, BRS A 7S ZF7F 40.0 ms, 37.1 ms, 35.1 ms, 53], gy Hiele FAbs 1990t % Sutter and
361 ms, 36.1 msEA A BAMING] A4S Wol 2 Trane] 3} AT Ao FI Pube rpe] 78O
ool wut e AAoR ATk uebd] A4 27 2 Uex 24749 A91E 24ske] FUEE e 3
2 0Ql chEAYUPASlEe} A AGWAHSIE, MokAl R wure] Fa% oS ATHOR A WHom
Table 10. The amplitude of multifocal electroretinogram of control group
Ring Average of Amp.'P1[nV/deg’] Stdev'of Amp.'P1 95% Confidence Range
1 172.63 49.44 134.62~210.63
2 97.17 34.51 70.64~123.71
3 59.01 16.88 46.03~71.99
4 41.93 10.27 34.03~49.83
5 32.70 10.96 24.27~41.12
"Amp.=amplitude; Stdev=standard deviation.
Table 11. The implicit time of multifocal electroretinogram of control group
Ring Average of Impl."P1[ms] Stdev'of Impl."P1[ms] 95% Confidence Range
1 39.90 2.79 37.75~42.04
2 37.42 0.97 36.66~38.17
3 36.43 2.30 34.66~38.20
4 35.55 1.61 34.31~36.79
5 38.37 5.96 33.79~42.96
* Impl.=implicit time; 'Stdev=standard deviation.
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=ABSTRACT=

Clinical Features of Ocular Disabilities

Myeong Su Kang, MD, Sung Eun Kyung, MD, PhD

Department of Ophthalmology, The Dankook University Medical College, Cheonan, Korea

Purpose: To describe the characteristics of the disabled patients visiting the eye clinic in our institute,

Methods: We carried out a retrospective analysis of 35 cases in our clinic from April 2004 to June 2008 using the McBride
disability evaluation, We investigated the clinical features and the causes of disorders through visual acuity, visual field and
ocular motility.

Results: Thirty—three (94.3%) of the 35 patients had disabilities due to trauma; twelve (34.3%) of them were caused by traffic
accidents, and 21 (60%) of them were due to blows or lacerations, Other causes of disability were glaucoma and retinal break
(5.8%). Nine patients (25.7%) had abnormal findings in the visual field examination, and nine other patients (25.7%) had limitations
in ocular motility, Twenty—eight patients (80%) had decreased visual acuity, and nine (25.7%) had multiple symptoms,
Conclusions: Considering the contribution of disability estimation of visual field and ocular motility in McBride disability
evaluations, we considered the importance of repetitive examinations and evaluations, When patients complained of unexplained
decreased visual acuity with no anatomical abnormalities, multifocal ERG and multifocal VEP should be considered in order to
distinguish it from malingering or functional visual loss,

J Korean Ophthalmol Soc 2010;51(1):95-105

Key Words: Disability evaluation, Functional visual loss, McBride, Multifocal electroretinography, Occult macular dystrophy
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