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6l 5 il O saadl e JSD Spiellen i 48k i) 5 dasiaall 4 jadl 3 0l L
0.2 5 sbme il il s 0.85 o siars 1.2 4 o5 0.1 Led A ool culsa

O A yuall 2l cilaiid (SE) s soS 38a0 e alaie YU duliall 5 LSV ¢l sl Gl
6 s=atl) O 521 (+4.00) 5 o=l ) saalls (+5.00) daal) ardl) a5 Gaisells (-4.00)
1.7 @ Jlaae <l pail g (5 ) () sualls (40,8) 5 (=il () 52l (40.75) 4iad Jas gy g
Gl O5dL 1.6 5 Sl O seall

26 i 23 (e ISV 5 3Js0all gl olls JS asli

el el dbm ) L 3 J s

Number Minimum Maximum Mean Std. Deviation
Age (years) 146 11.00 85.00 49.3904 20.89724
R_IOP (mmHg) 143 11.00 30.00 15.4196 2.93693
R_BCVA (Snellen) 143 10 1.20 .8483 .20687
R_refraction (SE) 143 -4.00 +5.00 +.7535 1.78511
L_IOP (mmHg) 129 10.00 21.00 14.6473 2.37369
L_BCVA (Snellen) 129 10 1.20 .8550 .20076
L_Refraction(SE) 129 -4.00 +4.00 +.8120 1.62831

65, (A = SE¢ danian 4y yea b8 Juadl = BOCVA¢ i Jalh bl = JOP ¢ s e =L ¢ G e =R
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60 — Mean = 86 Mean = 85
Std. Dev. = 201 Std. Dev. = 207
= N=143
60
50
407
by y
= 407
L a
= =
o ] o
4 b
[T n
20
20
107
0 T T T T T T T 0 T T T T T T T
oo 20 A0 B0 .80 1.00 1.20 oo .20 A0 B0 .80 1.00 1.20
L_BCVA R_BCVA

Ol oo gl 33 il 5 50 S o Bl 4 el 5080 558 25 S
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ol o Bl 589 ol L 15l g 5526 K2

JSU el g dr SV ¢ L)Y (e ) JS (8 Shaffer caiaai caua Lraia sa Ll 531 & 558 Jand
554 odsnall e

Jl 5 (4) Shaffer Caiali cand CuilS (5 ) 5 el Cigalls Ll 550 Galed o Jaadl éun
(0) Shaffer sl culS LY e 4
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el Agall Shaffer sl cues U530 ¢ 5554 s

Count Column N % Classification Count Percentage%
R_Shaffer_Nasal 00 ) 4l 2.8%|__GClosed _ | ___ _ : 4 ... 28%__.
1.00 4 2.8%
narrow 15 10.5%
200 | Ao 71%) _
3.00 20 14.0%
wide 124 86.7%
4.00 104 72.7%
R_Shaffer_Temporat 00 } 1] 7%| closed | i1 T% B
1.00 3 2.1%
narrow 9 6.3%
200 6| 42%| _
3.00 13 9.1%
wide 133 93.0%
4.00 120 83.9%
R_Shaffer_Superior o0 1 7 7%| closed | | T% _
1.00 5 3.5%
narrow 15 10.5%
200 _{ o 10f 0% ol _
3.00 13 9.1% ]
wide 127 88.8%
4.00 114 79.7%
R_Shaffer_Inferior oo . 2 1.4%| closed | & 2 | 14%
1.00 9 6.3%
narrow 13 9.1%
200 | 4l 28% | ool _
3.00 15 10.5%
wide 128 89.5%
4.00 113 79.0%
sl 4galls Shaffer Caial cawa L5 3l g 5555 Jsaa
Count Percentage % Classification Count Percentage%
L_Shaffer_Nasal 0.00 1 .8% closed 1 .8%
1.00 1 .8%
narrow 9 7.0%
2.00 8 6.2%
3.00 16 12.4%
wide 119 92.2%
4.00 103 79.8%
L_Shaffer_Temporal 0.00 1 .8% closed 1 .8%
2.00 4 3.1% narrow 4 3.1%
3.00 8 6.2%
wide 124 96.1%
4.00 116 89.9%
L_Shaffer_Superior 0.00 1 .8% closed 1 .8%
1.00 1 .8%
narrow 6 4.7%
2.00 5 3.9%
3.00 9 7.0%
wide 122 94.6%
4.00 113 87.6%
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L_Shaffer_inferior 0.00 1 .8% closed 1 .8%
1.00 1 .8%
narrow 5 3.9%
2.00 4 3.1%
3.00 9 7.0%
wide 123 95.3%
4.00 114 88.4%

alial dad 5l L g 31 o 2 daad g5 A g Al ) Ll 0 oty (i) Gl saal) asdlisale Ly
Ay gl 30 canlan Laiy (G5l A slall 351 51 9 96 (i s (badl) 21 Ay 51 1 9% 86 () ySY) Al
sl % 2.8 (mall an Jin g el e aall s slall 451 510 % 0.7 (e ) £ sl e A JAL ddlaal
28 -27 JSa¥5 7 -6 Jslaalu s jeday e 134 (el 4Y)

(el dgall Shaffer Cuiai caa U5l & 555) 4 Jsall 4anli6 Jsa

Count Column N %

R_Shaffer_Nasal_Classification Closed 4 2.8%

narrow 15 10.5%

wide 124 86.7%

R_Shaffer_Temporal_Classifaction  closed 1 7%

narrow 9 6.3%

wide 133 93.0%

R_Shaffer_Superior_classification closed 1 7%

narrow 15 10.5%

wide 127 88.8%

R_Shaffer_Inferior_Classification closed 2 1.4%

narrow 13 9.1%

wide 128 89.5%
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Right Shaffer Right Shaffer Right Shaffer Right Shaffer
Nasal temporal superior Inferior
H Closed ™ Narrow = Wide

) deall A Y L YL L5l g 55827 US4
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(cs ) igally Shaffer Casiai coua U531l £ 555 ) 5 Jsall pmili 70 50a

Count Column N %

L_Shaffer_Nasal_Classification closed 1 .8%

narrow 9 7.0%

wide 119 92.2%

L_Shaffer_temporal_Classification closed 1 .8%

narrow 4 3.1%

wide 124 96.1%

L_Shaffer_Superior_ClLassification  closed 1 .8%

narrow 6 4.7%

wide 122 94.6%

L_Shaffer_inferior_Classification closed 1 .8%

narrow 5 3.9%

wide 123 95.3%
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Left Shaffer Nasal Left Shaffer Left Shaffer Left Shaffer
Temporal superior inferior
B closed MWnarrow B wide

ol Agall A )W) e LYL L5l & 55928 JSi

o) A o) eday G 29 JaN 5 8 Jsaall g LY IS5 L sa Wl s 3 ¢ 58 (adlig
Lol (Hlaa) (00 % 7 Liraia g ddpall 4y ) 315 %011 Linaca sa ddlaall 45 ) 31
S L g 450 311 & 5558 o

Count Column N %
Shaffer local Classification Total closed 12 1.1%
narrow 76 7%
wide 1000 91.9%
Total 1088
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12000 -

10000 -
8000 - M closed
M narrow
6000 -
wide
4000 -
0 1

Shaffer Classification

S L g Ll 311 & 58 im0 29 IS5
DS Jla b cpanll oa (b Aalka Tyl 3l & ptie ] lan) U (e IS G 51 il ()
G2 %50 (e ST QS s B A & e 5 ¢ Alae Aay V) g LY 00 %50 (e LS
30 JSEll5 10- 9Jshaall ¢ dad 5 A5 3 o ptie) Al e 5 A8 day ¥ g LY
5.4) 5o Gsue AEN) Aalaa Leta Allaa ) Ayl ) CilS G saal) e (% 1.4 - 0.8 ) O S
) Al 1 Ll g 5l i (e (Ao Al S s ¢(Lise 21) A Ley gl ) ilS (% 9.8 —
(e 248) (% 93.8 — 88.8

sl dgall Shaffer aial Jlea) o alaie YL 4ISH 4y ) 51188 5 G gall Caiat 9J 52a

Count Column N %
R_Shaffer total closed 2 1.4%
Narrow-closed 16(11%)
narrow 14 9.8%
wide 127 88.8% wide 127(89%)
Total 143 100%

sl 4gall Shaffer “ayial Jea) o alaie WL 4K 4y 5) 5188 5 ¢ sl Canat 10052

Count Column N %
L_Shaffer _total closed 1 .8%
Narrow-closed 8 (6%)
narrow 7 5.4%
wide 121 93.8% wide 121 (94%)
Total 129 100%
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140 ~

120 -

100 -

80 - H closed
M narrow

60 - P wide

40 - -

O 1 1
Right Shaffer total Left Shaffer total

Oieall Shaffer caviail dnailly JSU ¢ guall & 5 65 a0 30 JSS

O RSY LGV Cadaa Dol 5l Lol G s Guiall Al W g 31 o8 DAY Al
Ayl Ly 50 Ll ¢ Y a1 (% 96 — 91 ) 5 ,sSall (52 1(19% 92 — 88 ) Cpsial
LS Yl 6ol (% 9 —4) 5 ,sSall die (% 12 — 8) Y L) ol il dalaall
Lilias) ala (358 a5 Y 43l 6 ¢ ANOVA Jliialy 0.578 = p 4e cilS5 ¢ 1 Jsaad)

Cpeiall Al U3l e 598 11 Jsas
Gender
male female Total
Count(%) Count(%)

Right_Shaffer_Total =~ Narrow-closed 9 (12%) 7 (9%) 16(11%)
wide 62 (88%) 65 (91%) 127(89%)

Total 71 72 143
Left_Shaffer_Total Narrow — closed 5 (8%) 3 (4%) 8 (6%)
wide 57 (92%) 64 (96%) 121 (94%)

Total 62 67 129

ANOVA sig = 0.578
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boxn o i () i (ASH A gl 1) Uil Aa ol Al Cpially cppall Jaiam g 55 Al
(o e e 15.69 5 e e Jpne 15,11 ) Aol sl Ag 5l 51 b G gmll (g Gl
Gl (o e 14.07 5 e (e D ae 16.18) dapall 45 31 Cld o saall

(e e pe 29.5 ) Adlial) Ay g) 31 <l (o aal) 8 Ja (gl Jaiial A e o Laiy
32 -31 JSaY 5 13 — 12 Jslaall / 5 ae 28 dduzll

el 4galls Shaffer asiail duwdlly baall ¢ 55512 Jsaa

R Shaffer total
closed narrow Wide
Mean Minimum | Maximum Mean Minimum | Maximum Mean Minimum | Maximum
R IOP 29.50 29.00 30.00 16.18 12.00 28.00 15.11 11.00 21.00
30.007 E
22
(@]
25.007
o
gl 20.00
i T
15.00
10.00

T T T
closed narrow wide

R_Shaffer_total

all 4eall Shaffer —aiail by bzl ¢ 55531 JS
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s »all 4ealls Shaffer el il haall ¢ 55513 Jsaa

L_Shaffer total

closed

narrow

Wide

Mean

Minimum

Maximum

Mean

Minimum

Maximum

Mean

Minimum

Maximum

L IOP

13.00

13.00

13.00

14.07

11.00

16.00

14.69

10.00

21.00

L_IOP

22.007

20.007

18.007]

16.007

14.007]

12.007]

10.007

146
35

closed

T
narrow

L_Shaffer_total

wide

s oml) dgally Shaffer sl duilly haxuall ¢ 55532 JS4
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pean g Al 5 A ) 31 O s SN A ) 1) Capiaatl Ay (5 el £ 5l A ey
Y aall) 35Sl A peedl LA e & paa®) A8y all g dslaall L3l el ¢ gyl () ganll

34 - 33 JSEY 5 15 -14 Jshaadl / (4w 59 daleall L) 5 30 5 das 57 ddpall U 550

adl gl JlaY) Shaffer —aiail dailly g peall & 558l 14 Jsaa

R_Shaffer total

closed narrow wide
Mean Minimum | Maximum Mean Minimum | Maximum Mean Minimum | Maximum
Age(Y) 67.00 59.00 75.00 69.21 57.00 83.00 46.32 11.00 85.00

sl gl k) Shaffer —avieadl dowilly (g peall g 568l 15 Jsoa
L_Shaffer total

closed narrow wide
Mean Minimum | Maximum Mean Minimum | Maximum Mean Minimum | Maximum
Age(Y) 59.00 59.00 59.00 71.43 57.00 81.00 44.65 11.00 84.00

44



R_Shaffer_total

closed narrow wide
100.00 100.00
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% g
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20.00 L|j[—20.00
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T T T T T T T T T T T
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Frequency
L_Shaffer_total
closed narrow wide
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g &
2 o
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20.00 L|jE—20.oo
.00 .00
T T T T T T T T T T T
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syl Al Shaffer caiad! Al (g jeall & 5 g3l 34084
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Lo sia o o AU A ol 31 Caiat s BCVA s cadll 4y padl 3 )0l g 5530 Al
Lol dad el s a5 da] Sl 53 IS ddlaall U5 3L dasaall 4y jeadl 5 0l
(ol 05210 0.40 5 (el 522l 0.65 ) Adlaall L) 530 Jase giall 1aa aly Cum Zail )
0.87 ) damusl 51 L5 50 | il 5 () 053211 0.59 5 (il () 50alls 0.7 ) Al Wl 5 0
By yacall 5 500l Lad il cla s yaT Lga (e (S0 ¢ (Jilaie U (5 )5 el () seally

36 -35 JSEV 517 — 16 Jshaall /(0.1 ) Ll dassd 511 ) saally

el dgally Jea¥) Shaffer aall duailly 4 juadl 3 )08l ¢ 55516 Jsaa

R_Shaffer total
Closed narrow wide
Mean Minimum [ Maximum Mean Minimum | Maximum Mean Minimum | Maximum
R_BCVA .65 .40 .90 .71 .20 1.00 .87 10 1.20
ol dgall MeaY) Shaffer aiail 4wl 4 uadl 3 )0l ¢ 55517 Jsaa
L Shaffer total
closed narrow wide
Mean Minimum | Maximum Mean Minimum [ Maximum Mean Minimum | Maximum
L BCVA .40 .40 .40 .59 .20 1.00 .87 10 1.20
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R_Shaffer_total
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closed narrow wide
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il 4gall Shaffer —ayail 4wl 4y padl 3,08l ¢ 55535 JSG
L_Shaffer_total
closed narrow wide
1.20 [—1.20
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40 | .40
20 20
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sl Al Shaffer —aviail Al 2y padll 3,08l & 5 68 36 JSU
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DS JaSV o) sl Jass sia (g aas ASH A o) 311 Caial Caes a1 ¢ gl & 530 Al
Alaall 450 31 VA apen S juan) (S ¢ dal gl g Al g Alrall Ul g 311 G Dilaia Ly
Ll oy Al A5l 5 s Jasial 5 (90 2,75 (Ans 1 G ) DSV o) sl (e (g2l anlly

38 -37 JSiYI5 19 — 18 Jslasll / (s_eall anlly

el dgall JleaY! Shaffer ciuiali o LSV o) pul ¢ 55518 Jsoa

R Shaffer total

closed narrow Wide

Mean Minimum | Maximum Mean Minimum | Maximum Mean Minimum | Maximum

R_refraction +1.88 +1.00 +2.75 +.87 -3.25 +2.75 +.72 -4.00 +5.00

6 al) Agally Jaa) Shaffer Ciuiaal cuua LSV ¢ sl & 55319 Jsaa

L_Shaffer total

closed narrow Wide

Mean Minimum | Maximum Mean Minimum | Maximum Mean Minimum | Maximum

L_Refraction +1.00 +1.00 +1.00 +1.32 +.50 +2.75 +.78 -4.00 +4.00

48



R_Shaffer_total

closed narrow wide
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‘fm.d\ dgally ‘_ALA;:}H Shaffer —caial cawa HLSEY) o) sl &JJS 37 JKi
L_Shaffer_total
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sl Agally Mea}) Shaffer cuieai caua LS ¢ gl ¢ 55338 JSS
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Liia 0 4oy g) 3 (B g A duall g YY) (piigall Shaffer il (s Jabs ) 392 9 Al )2

CSO &> o Angle local
Orieal) o8 S8Y) ) eadll e Angle local biaa ge 4 5) ) Guld milis adlidlad) b
040.91 bvisias (455069 — 0) e il Con gl i Cum CSO Sles anen At aall s 4y
el g rialldgall 46,2 - 45.6 5 ol s (el Oieally A8 462110 40.44
Jsrall ea 9o g8 LS @lld g i il e (12 — 8) s lbme il pails i Al e 5yl

20
L ) dgall s R (el Agall (e JS 4 aall 5 46Y) siealls angle local gl p=sly 20 Jses
Standard
Mean Minimum Maximum Deviation
R_Angle_Local_Nasal 40.91 .00 62.00 12.51
R_Angle_Local_Temporal 45.66 .00 58.00 8.74
L_Angle_Local_Nasal 40.44 .00 69.00 12.79
L_Angle_Local_Temporal 46.22 .00 62.00 11.58

Leliley La ae CSO Jlead Lad g e niall g 4asW) (pigal) 8 Linaca sa 4y ) 1) Gl o 45 jliay
angle L s 49 31 Ll Ja sie o) aa Shaffer il Lad 5 455l 3l ~Lidsl Aa 33 (4
420 39 e ISV 524 (N 21 e Jslaall/ Shaffer «aiad da 53 3L 3k 2o 3 Jocal

el Y Aeall Shaffer —aieatl 8y 4y 5) 31 Z Ui A 5 (e Ll Lo e Limam g 2 1) (el w4180 21 Jsan

R Angle Local Nasal

Standard

Mean Minimum Maximum Deviation
R_Shaffer 0 5.00 .00 20.00 10.00
grade_Nasal 1 10.50 .00 24.00 12.37
2 32.09 22.00 44.00 6.74
3 34.50 20.00 46.00 6.77
4 45.63 .00 62.00 8.41

el L dall 4gall Shaffer il U o4, ol 51 ~ U85 da )3 (e Ll Lo g Limaia g 4 gl 5 (i 28 455180 22 J50a

R Angle Local Temporal
Standard
Mean Minimum Maximum Deviation
R_Shaffer 0 16.00 16.00 16.00

grade_Temporal 1 20.00 15.00 23.00 4.36
2 32.83 25.00 38.00 4.45
3 38.46 31.00 47.00 4.96
4 47.97 .00 58.00 6.65
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s mail) L) Agalls Shaffer —ariail s 4 3 Uil A ) (e Lehilsy Lo go Liman g 45l 311 (b o8 43 )80 23 soa

L_Angle Local Nasal

Standard
Mean Minimum Maximum Deviation
L_Shaffer_Nasal .00 .00 .00 .00
1.00 16.00 16.00 16.00
2.00 19.25 .00 40.00 14.29
3.00 32.69 24.00 41.00 5.06
4.00 43.92 .00 69.00 10.43

(5 ol 2t 2l Zgally Shaffer isial iy &y 1 31 U560 & 52 chn bl Lo cn L sa gl 3 (ol 8 40,60 24 Jom

L_Angle Local Temporal
Standard
Mean Minimum Maximum Deviation
L_Shaffer_Temporal .00 .00 .00 .00
2.00 30.50 14.00 43.00 12.07
3.00 36.88 28.00 43.00 4.49
4.00 47.81 .00 62.00 10.42
40001 ©O o [cooolleveccoccovecovcccoccooceolo)
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el i) dgally Shaffer Caviatl Luilly Lna o 435) 31 (L8 a8 45 jlie 3908
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sl 4091 Zgally Shaffer —aruail duuilly L ge 4y ) 31 (uld 28 45 jlie 4] 0SS
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L_Angle_Local_Temporal

ol g aall Agally Shaffer —aviatl duuilly Laa go 2y gl 1) (al o8 45 jlae 4284

sl s JSEVL modal 5 58 LaS dga S50l s U0 " Jleall Lo jia dagll cudal
" AL

J< Shaffer aia’ s CSO e dediall L o 4 ) 1) (uld (0 ol j¥) 3a jo 4l ju g
daia gall g Al C._w\_"d\ e Ulas Spearman Hlisl dh ) pdeaall g 3.\5.1‘2[\ dgall e
28 25 e Jshaall

(0.05 &= J81 51 0.0001> P) Libas) ala Ll ) aa )

el L riall 1eally 0.57 ¢ el LY deally 0.65 ) 328l A gia Jalii ;Y A 2 ¢Sl
(ol g 1all Agally 0.46 ¢ o) A1 462l 0.59 «
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il L) dgally Shaffer —ayual s Laa g 4y 5) 311 (uld o Bl 51 25 Jsaa

R_Angle_Local
_Nasal
Spearman's rho R_Shaffer _Nasal Correlation Coefficient .654
Sig. (2-tailed) .000
N 143

sl Le aall Agalls Shaffer —avial s baa sa 2o 5 Y (bl (g Dl Y1 26 Jsaa

R_Angle_Local
_Temporal
Spearman's rho R_Shaffer_Temporal Correlation Coefficient 573
Sig. (2-tailed) .000
N 143

sl ) dgally Shaffer —aviai s Laaa sa 45l 311 (w8 o Il ;¥ 27 Jsaa

L_Angle_Local_
Nasal
Spearman's rho L_Shaffer Nasal Correlation Coefficient .593
Sig. (2-tailed) .000
N 129

il L) dgally Shaffer —ayual s Laa g 4y 5) 311 (uld (o Il ;Y1 28 Jsaa

L_Angle_Local_
Temporal
Spearman's rho L_Shaffer_Temporal Correlation Coefficient 464
Sig. (2-tailed) .000
N 129
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CSO g Aadial) cluddl) aa e J<I S Shaffer ciiual ¢ Bl Y 353 9 Al )2
A AN da JAY 4551 31 9 Apala) A8 i) a9 L3S ha Aalal) A8 ) (Gae Jadi (il g
(Iridocorneal angle / ACV / ACD)

S Shaffer cisiaiy ACD 4xlaY) 48 ol e G Bl Y 2 Y f

Grae Lo i il T ¢ (5l 5 () Cpien ) A e BdaY) A8 3 e IS
ol a5 ae 4.09 (s o] 72 e pll) Cin gl i Sl Rgad) (A ae 2,98 AualeY) A8 31
artll Cas gl 55 ae 30505 ) dgad) 3 Apala¥) 43 3l GBac Jasie (IS5 ¢ ae 0.47 5 e

30-29 Calsaall/ a0 0.46 (s ke Bl adlis ae 4.52 (fin ae 1.68 O

ae Jb 10 el Agall AD il padly 29 Jsaa

Mean Minimum Maximum Standard
(mm) (mm) (mm) Deviation (mm)
R _AD 2.98 1.72 4.09 .47

e Jb 108 () Agallh AD &8 (aidly 30 Jsaa

Mean Minimum Maximum Standard
(mm) (mm) (mm) Deviation (mm)
L AD 3.05 1.68 452 .46

R :Right L:Left AD : Anterior Chamber Depth

48 2l e Laws sie of ans S Shaffer casail 4l 4aleY) 48 ol ad ¢ 5 584l
JEEY5 32-31 Jsaall mria ge s LS I Shaffer cauiead 3l b 213 33 AD 4l
ae 173 5 o) 03l ae 1,68 ) Al 45l 3l urial (e (S Jass 5ia J38 44 - 43
G el) 5l ae 2.23 5 (el s e 2,17 ) Apuall g 50 STl S5 ¢ (el cpaally
(ol i aa 311 5 sl (b e 3,09 ) Ar) 511 Ll 311 sl (g0 2 ST il 5 (

el 4all Sl Shaffer et Al AD a8 456 31 Jsaa

R_AD
Mean Minimum | Maximum Standard
(mm) (mm) (mm) Deviation (mm)
R_Shaffer_total Closed (0) 1.73 1.72 1.74 .01
Narrow (1,2) 217 1.76 2.55 .23
Wide (3,4) 3.09 2.14 4.09 .37

R : Right AD : Anterior Chamber Depth
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sl dgally K Shaffer aiail il AD a8 4550 32 Jsaa

L_AD
Mean Minimum | Maximum Standard
(mm) (mm) (mm) Deviation (mm)
L_Shaffer_total Closed (0) 1.68 1.68 1.68
Narrow (1,2) 2.23 1.78 2.68 .28
Wide (3,4) 3.11 1.81 4.52 .40

L:Left AD : Anterior Chamber Depth
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R_AD

el Zgally SN Shaffer —aiail uily AD a8 4 lie 4305
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wide A 0 00 0@MOC MEICIINIEEEEEENIIDT O o
©
R
=]
I—
El narrow - o oo o
=
©
=
ml
- |
closed - ©
I I | | ||
100 2.00 3.00 4.00 500
L_AD

ol Agall Sl Shaffer et 40aly AD a8 45 )lie 44085

Lilad Lilas) 4civanl 5 daalal) 48 jal) Gae 5 S iad Cawiad oy ol )¥) A o (e 33
alul) il Je Ulas s Spearman  JLia) )

ACD s SV Shaffer ¢ (0.05 ¢ B8 6l 0.0001 > P ) Wikas) ala Llii )l aa
da s gie Dl )Y 4 0 o 23 Correlation Coefficient rho bl V! (8l<e sy g
34 -33 Gl sl / (S e 0.528 5 s (e 0.38) 32l

el dgally SN Shaffer sl dawily AD o Ll ¥ 33J 520

R Shaffer total

Spearman's rho R_AD Correlation Coefficient .528
Sig. (2-tailed) .000
N 143

sl gl S Shaffer —wiail 4l AD i bl yY) 340 52

L Shaffer total

Spearman's rho L_AD Correlation Coefficient .387
Sig. (2-tailed) .000
N 129

R :Right L:Left AD : Anterior Chamber Depth
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Anterior Chamber Volume ( ACV ) 4zala¥) 48 al) ana cpu Jalsi ¥ ¢ Ll
) Shaffers

& (s Pae 150.87 5 (il (anlls an147.45 Aalal1 48 gl ama lasgie LS
(204 — 38) 5 ¢ °a0 35.9 (5 tume Sl iy adl) all e (245 — 46 ) o il ) i
36-35 Gl saall rase g8 S Can 34 (5 ke Slail sl (aally Jas

il 4all ACV milis (adly 35 Jsaa

R_ACV (mm°)
Standard
Mean Minimum | Maximum Deviation
147.45 46.00 245.00 35.97
el Aeall ACV il jadly 36 J 5o
L_ACV (mm®)
Standard
Mean Minimum | Maximum Deviation
150.87 38.00 204.00 34.00

ana b gie o aa JleaY) Shaffer auiail 4l 4ala¥) 48 jall ans adi g 5554l ya
A5l 3l e (el ol il SaaY) Shaffer <asal sl 5l 2o 3o Al 48 jall
46 - 45 J3Y) 5 38-37 Jshaall o 5 LS dmd 511 ) 30 a1 5 Aliaall

il gally SIS Shaffer Casiail ily ACV adig 55837 Jsan

R_ACV (mm?
Standard
Mean Minimum | Maximum Deviation
R_Shaffer total closed 49.50 46.00 53.00 4.95
narrow 96.36 54.00 138.00 23.01
wide 154.62 88.00 245.00 30.15

el Agally IS Shaffer sl iuily ACV afig 5538 Jsia

L ACV (mm°)
Standard
Mean Minimum Maximum Deviation
L_Shaffer_total closed 38.00 38.00 38.00
narrow 85.86 63.00 109.00 14.95
wide 155.56 82.00 204.00 29.10

R :Right L:Left ACV: Anterior Chamber Volume
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olia) ) Ul Lilas) aiaal 5 ASI jiad Casais ACV o Bl A0 (e Giaill
i) ) e Ulas g Spearman

S Shaffer s ACV & (0.05 ¢ B 6l 0.0001 > P ) Likas) alba Llii )l aa
da s gie Ll )Y 4 0 o aa3 Correlation Coefficient rho bl V) (8Sa sy g
40- 39 o saall / (sl (02l 0.4 5 Sl (2l 0.483 ) 52l

el Al SN Shaffer —aiais ACV o bl ¥ 39 Jsaa

R Shaffer total

Spearman's rho R_ACV Correlation Coefficient .483
Sig. (2-tailed) .000

N 143

s ) dgally KU Shaffer <aial s ACV o BLi ¥ 40 Jsaa

L_Shaffer total

Spearman's rho L_ACV Correlation Coefficient 400
Sig. (2-tailed) .000

N 129

R :Right L:Left ACV : Anterior Chamber Volume
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Iridocorneal angle 4 &) 4a j&) 454) 30 ¢ GG
(58° — 0" )i il Cam gl yi5 iaall Gaadls 43,430 A il doa 581 A ) 3w Jaw i S
44,64 4 8 da 8 A5 31 ard a gie LS8 (5 ) Gl Wl (19,67 ) (5l <l aily
42-41 ol saal) /(1 9.08” ) s bime il ails (597 — 07 )oe wlll Can sl i

sl Agally A jall A 33l Ay o) Sl (el 2l 4] Jsaa

R_Iridocornealangle

Standard
Mean Minimum Maximum Deviation
43.43 .00 58.00 9.60

sl dgadly A jall A 58l 4 o) 5 Gl S 42 J s

L_Iridocornealangle

Standard
Mean Minimum Maximum Deviation
44.64 .00 59.00 9.08

O a3 SN Shaffer  <aiaal cila s (e Lelilsy La g 4 3l s 80 A gl 3l and 4 jau
Sl el ans oS5 ¢ el Gl b g Shaffer el b b 2l 4y ) 1 uld Jass s
L sia o ciliand Al 4y ) 5l Anills Lal ¢ il 1) 5 Adauall 4y gl 31 G Jadd (g yd) Gpalls
48 - 47 JSY) 5 44-43 Johaall mn ga s LS dlaiall Ay ) 311 (e e

" Ole "l culS laill Wil e Jleall Jia dadll ilaef (e 3 ga g aadl @

el dgally KU Shaffer <aiead! Zauilly 43 58l daa 58 435 Sl & 55543 J g2

R_lIridocornealangle

Standard

Mean Minimum Maximum Deviation
R_Shaffer total closed 15.00 14.00 16.00 1.41
narrow 33.21 24.00 42.00 5.04
wide 45.01 .00 58.00 8.62

s aall dgally SIS0 Shaffer <aiail dully 4 8 da 360 4351 3l & 55544 Jsan

L_Iridocornealangle

Standard
Mean Minimum Maximum Deviation
L_Shaffer_total closed 38.00 38.00 38.00
narrow 31.86 22.00 41.00 7.22
wide 45.44 .00 59.00 8.64
R : Right L : Left
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SV Shaffer —aiwaida 5354 8l da 380 A ) 3l aa8 oy Tl V) ds jo (e (38a
@\ﬂ\ C\_\\l\l\ ‘_A:; L'\La;j Spearman )\_33';\ (_A\ L\\AJ Lu\.m;\ \.@.”\.\A.Q\j 4_1)\)“
4550 (ASI Shaffer <aiai da )35 40 3l A 58 4350 5l a8 G Liliaa) ol Ll )l aa

(0.05 ¢ 8 i 0.0001 >P )

o gie Lalii ¥ da o o asi Correlation Coefficient rho b,V (8lSa (ilusy g
46-45 C sl /() (3216 0.349 ) 5 (Sl el 0.467 ) 3230

sl Agally JSI Shaffer caiead o 4 jall daa J8l) 450 30 G bl yY1 45 J s

R_lIridocornealangle

Spearman's rho R_Shaffer_total Correlation Coefficient .467
Sig. (2-tailed) .000
N 143

sl Aeally SN Shaffer cavinal s 43 8l dus 38l &y ) 31 G Dl ;¥ 46 Jsas

L_lridocornealangle

Spearman's rho L_Shaffer_total Correlation Coefficient .349
Sig. (2-tailed) .000
N 129

Sl Jaalls il asen il

First variable

Second variable

Spearman correlation rho

R_Angle_Local_Nasal R_Shaffer Nasal .654
R_Angle_Local_Temporal R_Shaffer_Temporal .573
L_Angle_Local_Nasal L_Shaffer_Nasal .593
L_Angle_Local_Temporal L_Shaffer_Temporal 464

First variable

Second variable

Spearman correlation rho

R_AD R_Shaffer_total .528
L_AD L_Shaffer_total .387
R_ACV R_Shaffer_total .483
L ACV L_Shaffer_total .400
R_lIridocornealangle R_Shaffer_total 467
L_lridocornealangle L_Shaffer_total .349
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Aipal) g Abliall L) g3l 8 CRASY awua JLEALS CSO g Wiy il addl) dgllad A

AD = JS " Receiver Operator Characteristic curve" ROC (—iaie Gladal o5
AUC “Area Under il Jindihidl aaaiy Iridocorneal angle _— ACV_
A g pdall il poatall 3 )08 Gl ae LA cut off piont  Azasll dwdlly Curve”
Gl g dgpaall g Adlaall Ll 3 oiS e ( Iridocorneal angle /ACV / AD) diacaiall
Bale) af s ¢ Al Aaadl Al (e JEY) 208l JS et Cune SPSS el Al
A5l dagall 5 de gl g dpuluall e IS Gl g sl apall 4wl AL & 5 55 Cladial

e IS0 daaa V) A g Al 5 dnlagy)
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Coordinates of the Curve
Test Result Variable(s): AD

Positive if Less

Than or Equal

To? Sensitivity | 1 - Specificity
1.7300 .063 .000
2.2000 .563 .016
2.2200 .625 .024
2.3250 .750 .031
2.4000 .813 .031
2.4250 .875 .031
2.4350 .938 .039
2.5750 1.000 .094
2.6100 1.000 .102
2.7550 1.000 173
2.8450 1.000 .252
2.9250 1.000 .307
3.0650 1.000 425
3.1250 1.000 .488
3.1350 1.000 .504
3.2350 1.000 .622
3.3200 1.000 .740
3.4550 1.000 .858
3.6000 1.000 .937
5.0900 1.000 1.000

el Al dpe ) -1 5 bl 28 47 Jsan

AD 5o diiad)

AD el 48 31 ges Y

Jaud Ashaiall Cualy Al 3 el el dailly
el 23 2 59% 97.3 ROC blbaddl —iaidll
Lgie JAY) il il dpan A€ ae 2,43 dagdl

Area under curve

973

ROC Curve

0.8

7

Sensitivity

o
x
1

0.2

0.0

T T T T
0.2 04 0.6 0.8 1.0

1 - Specificity

Diagonal segments are produced by ties.

L5 GiS 8 AD J daili ROC (iaie 49 JS
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Agall Analal) 48 jall (el Apaal) A adll A Al g Apla) & pie ) ) liil) A5 e o
A8 iafislaa o) dml g4 ) HI CllS 1Y) Saa e platilly Adadl) AL aa (5 ) 5 (il
O JS luial o3 Lgia g ¢49 Jsaall e Uliass

% 91.7 : dasluall

% 95.1 : 4 i)

% 64.7 : Ay 4,5l dagll

% 99.1: dnlud) 4, 5.0l ol

18.6 : dasa V) 4w

S Shaffer il mili aa (sl AD Jlial x5 45 )8 49 Jsaa

Shaffer Total
Cutoff < 2.43mm Narrow/closed wide Total
Count Count
AD_Screening Positive/ narrow-closed 22 12 34
Negative/ wide 2 236 238
Total 24 248 272

Sensitivity =91.6%
Specificity =95.1%
PPV =64.7%
NPV =99.1%

LR=18.6

PPV : Positive Predictive Value

NPV: Negative Predictive Value
LR: Likelihood Ratio
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Anterior Chamber Volume 43l 48 &) ana Ll

Coordinates of the Curve Graly el A gally :\_}A\A‘Y\ a8 all ('AAAS dally
Test Result Variable(s): Volume % 96.1 ROC L il : ,_\;.m] 1all ds_..u\ A alhdll
Positive if Less C\_.\_“\_\]\ i 403 dasS 3?“122 4_4_,3]\ JLGAA‘ Jq?j
Than or Equal 4_\.1\;.3\ \.@_m dgy\
To® Sensitivity | 1 — Specificity
89.0000 375 .008
96.5000 625 031 Area
110.5000 813 087 under
122.5000 875 157 GUrve
134.5000 875 283 961
135.5000 938 299 10 ROC Curve
140.0000 1.000 339
153.0000 1.000 480 o5
161.5000 1.000 559
173.0000 1.000 646 5 o0o]
182.5000 1.000 787 2
190.5000 1.000 898 gl
197.5000 1.000 961
02|
arll Al de ) -1 5 bl 22 850 Jsoa
volume ( 4dliaal)

0.0 T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity
Diagonal segments are produced by ties.
S A volume J 4msilh ROC (faie 50 JS4
Adlaall 5 Adpuzall Ll 55l
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o AaalaY) A8 jall ana e ST A ) daall Do dpdis s dla) < e ) Al il &5 i o
¢ 52 Jsaall o Uliasd dipa/ddlaa ol danl g 4550 3l S 130 s (e pdaiilly dladl) il
(o IS Gldial & lgia g

% 91.6 : dxssall

% 86.2 : 4 sl

% 39.2 : Axlan¥) 4y 5l dagdll

% 99 : Aplull 3y 55l el

6.6 1 LY Lo

SIS Shaffer Caa i ce awd ACV s i & i 52 Jsoa

~ Shaffer Total
Cutoff < 122.5mm’ Narrow/closed wide Total
Count Count
ACV_Screening Positive/narrow-closed 22 34 56
Negative/ wide 2 214 216
Total 24 248 272

Sensitivity =91.6%
Specificity =86.2%

PPV =39.2%
NPV =99 %
LR=6.6

ACV :Anterior Chamber Volume
PPV : Positive Predictive Value
NPV: Negative Predictive Value
LR: Likelihood Ratio

68



Sensitivity

ROC Curve

0.87

=4
@
1

o
e
1

0.29

T T T T
0.0 0.2 0.4 0.6 0.8

1 - Specificity

Diagonal segments are produced by ties.

Area under curve

.931
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Iridocornealangle 4 il dxa 3811 4 ) 31 Gl

Coordinates of the Curve

Test Result Variable(s) Iridocornealangle

Positive if Less
Than or Equal
To? Sensitivity | 1 - Specificity

26.5000 .286 .016
29.5000 .286 .025
37.5000 714 123
40.5000 .857 .180
41.5000 1.000 .230
44.5000 1.000 402
45.5000 1.000 .459
46.5000 1.000 .500
49.5000 1.000 .680
50.5000 1.000 746
53.5000 1.000 .877
54.5000 1.000 .926
58.0000 1.000 .984
60.0000 1.000 1.000

ALaLaiall sy A 80 A i1 )50 Al
3a 5% 93.1 ROC bk sl Jid
L) et daa 4 43S 40,5 el Hleal)

dalay) Leia JBY)



Al da 58l A o) 5l (e ST aad) Al A Al g dpla) e ) Al o) 45 i o
AspafAslia 5l Al 54y 5) Hl ClS ) G (e el Aaladl) U ae (5 el 5 (el dgadl
o IS Gludial &3 lgie 5«53 Jsaall e Liliasd

% 95.8 : Axluall

% 774 - hue 51

% 29.1: sy i) el

% 984+ Apludl 4y 5051 Ao

4.2: doaa V) A

SSI Shaffer cuiai il ae sl 40 8l 4ps 580 4y ) HI sl 15 45 )ie 53 Jsan

~ Shaffer Total
Cutoff < 40.5° Narrow/closed wide Total
Count Count
Iridocornealangle_Screening Positive/ narrow-closed 23 56 79
Negative/ wide 1 192 193
Total 24 248 272

Sensitivity=95.8 %
Specificity = 77.4%
PPV =29.1%
NPV =98.4%

LR=4.2

PPV : Positive Predictive Value

NPV: Negative Predictive Value
LR: Likelihood Ratio
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an s Gae G (o CSO Jlen Loy 1wl (3lathy Lo Lggle Ulaa 3l seilidl) il
skl " Lol e e BSH oain SLEAIS agillad g A 3l s AN A 5) 5 5 AselaY) A8
arill e %90 e ST Janii el Jil dilaiag aiai Ll aaig 54 Jsaally " Al
—% 77.4) Qe A ddausiedse gu5 (% 95.8 a5 % 91.6 () las dlle dpiluayg
M 5 (%64.7 - % 29.1 ) dumidie ) A Al 4 saiil) Al (5S04 (%95.1
fsis (% 994 - % 99 ) GILY) Mo Ao a Al A pal) dadll of sa ydaill
(i 18.6 ) Cilaual 4.2 (e ) 5 3bes ) 5 Tusa )Y

Sl Shaffer caiai 7l xe CSO Jlea (o ddiall dmsall Gl HLiaV) &5 (adli 54 Jsoa

AUC Sensitivity Specificity PPV NPV LR
AD_Screening 97.3% |91.6% 95.1% 64.7% [99.1% | 18.6
Cutoff <2.43 mm
ACV Screening 96.1% |91.6% 86.2 % 39.2% | 99% 6.6
Cutoff<122 mm®
Iridocornealangle_Screening 93.1% | 95.8% 77.4 % 29.1% [99.4% |4.2

Cutoff<40.5°

AD : Anterior Chamber Depth
ACV :Anterior Chamber Volume
AUC: Area Under Curve

PPV : Positive Predictive Value
NPV: Negative Predictive Value
LR: Likelihood Ratio
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7 Van Herick W ,Shaffer RN,Schwartz A : Estimation of width of angle of anterior chamber : incidence and significance
of the narrow angle, Am J Ophthalmology 68 : 626 , 1969

* Fontana ST, Brubaker RF: Volume and depth of the anterior chamber in the normal aging human eye, Arch
Ophthalmol 98:1803, 1980.
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Gl e (% 29.1 5% 39.2) all cuilsa 4y jll
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Purpose :
Study the ability of using corneal topographer type CSO Sirius in the evaluation of

anterior chamber opening and comparing it with the gold standard test which is
anterior chamber gonioscopy using Zeiss four mirror goniolens. Additionally the
correlation between angle measurement using the topographer and angle grading by
Zeiss four mirror goniolens is evaluated . Sensitivity of the topographer to discover
closed and narrow angles is studied.

Material & Methods:

Examining patients attending the ophthalmic out clinic in Al Mouasat hospital using
Zeiss four mirror goniolens and corneal topographer type CSO Sirius

Observational Procedure:

Examining every patient by corneal topographer type CSO and making quantitive
measurement : AD ,Volume, Iridocorneal angle, Angle local. Then using Zeiss four
mirror goniolens we graded angle opening depending on Shaffer classification into

five grades from °0 to 4°°. After that we classified results into three groups : * closed
angles” ( Shaffer grade 0) , “Narrow angles” ( Shaffer grade 1-2 ) , “wide angles” (
Shaffer grade 3 — 4) then the correlation between angle local measurement and Shaffer
grade is studied.

At last we classified each eye depending on total angle measurement into “ eyes with
closed angles” / more than 50% of angle is closed/ “narrow” / more than 50% of angle
is narrow / “wide”/eyes that doesn’t fit the aforementioned criteria. The correlation
between CSO topographer measurements ( AD /Volume/ Iridocorneal angle) and total
Shaffer classification is studied. Then we determined the cutoff point for every
measurement and its sensitivity, specificity, positive and negative predictive value

Main outcome measure:
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We calculated the measurement obtained from corneal topographer and comparing it
with Zeiss four mirror goniolens measurement and evaluated the presence of
correlation between them . The reliability of corneal topographer in the estimation of
anterior chamber angle is assessed along with its ability as a screening test to discover
closed and narrow angles in terms of sensitivity , specificity , positive and negative
predictive values

Results:

Our study included 147 patients ( 272 eyes — 143 right eye — 129 left eye) three eyes
had closed angles ( 0.8-1.4) % _ 21 eyes had narrow angles ( 5.4-9.8) % . There was
statistically significant correlation ( p < 0.001) between topographer measurement and
Shaffer classification but it was moderate ( Spearman correlation rho 0.349 — 0.654 ).
As a screening tool for closed and narrow angles the area under the curve for different
measurement was ( 93.1-97.3 ) % _sensitivity was ( 91.6 — 95.8 ) %___ specificity (
77.4 —95.1 ) % positive predictive value ( 29.1 — 64.7 ) % negative predictive value (
99-99.4) % likelihood ratio ( 4.2 — 18.6)

Conclusions:
Gonioscopy is still the gold standard test for evaluation of anterior chamber angle .

Our results point out that corneal topographer as a screening test for closed and narrow
angles is effective . But we need to study on larger numbers . The weakness of the
topographer is in its inability to make measurement on the superior in inferior angles.
Despite that it has a great potential as a screening tool .
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