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tHone—way ANOVA with post hoc test: Normal—0OAG, OAG—ACG, p<0.001). =3A 9] A= H+ 4.50 mm%

p<0.001; Normal—ACG, p<0.001; OAG—ACG, p=0.972). om F 4zt mAtol Aol Hsl FolstAl FAR
Fa A To] A AAAE, L A T QMRS A F Alo] (one—way ANOVA with post hoc test: Normal—OAG,

o folgt zfolk gigion, 1A BA4e] Wit ) A p=0.642: Normal=ACG, p=0.006: ACG-0AG, p=0.060)
2(Log MAR)2 Z4=& A 0.710]4 4% & 0.092 693+ (Table 1).

Al TS HIH(p<0.001). oF&Ae] Hite 23.23 mm A A e H, F HoF Qb= 13.9 £ 3.0 mmlHg,
Ao HHztmfgate] ShEAo] thE = kol Hlsh Aok 11.2 £2.5 mmHgo| 1L o & QQ} o] Hat2 2.7
S (one—way ANOVA with post hoc test: Normal—OAG, +2.9 mmHgo =2 4% Z tjv] 893t 3l2te] 9Tt
p=0.079; Normal—ACG, p=0.013; OAG—ACG, p<0.001). (p<0.001). z} ¥ FHa At 51 Hm HAFTo| A
A Zlo]9] et 2.92 mmGl L H A 2= to] B o 2.6 mmHg, 7425 d<toll A 2.3 mmHg, #42t=7
of| H]al| &-23HA &rttHone—way ANOVA with post hoc oA 3.1 mmHg® <} 57 A== SAKCE {93t
test: Normal—OAG, p=0.997; Normal—ACG, p<0.001; ZJo]E HolA] At p=0.581). AA| SA}oA & A

Table 1. General characteristics of patients

.. All Normal OAG group ACG group Between 3 group
GGy (n = 85) (n = 30) (n = 24) (n = 31) comparison p-value*

Age (mean + SD, yr) 67.0 + 10.9 62.2 +12.5 69.3 + 11.1 70.0 + 7.0 0.008
Male (n [%]) 29 (34) 15 (50) 10 (42) 4 (13) 0.006
OD (n [%]) 50 (59) 20 (67) 11 (46) 19 (61) 0.285
Preoperative BCVA

(mean + SD, log MAR) 0.71 + 0.55 0.78 + 0.61 0.56 + 0.53 0.75 + 0.50 0.367
Postoperative BCVA 0.09 + 0.15 0.05 + 0.14 0.04 + 0.07 0.16 + 0.18 0.060

(mean + SD, log MAR, [p-value]) (<0.001)" (<0.001)" (<0.001)" (<0.001)"
AL (mean + SD, mm) 23.23 4+ 1.57 23.37 £+ 1.51 2420 + 1.70  22.33 + 0.93 <0.001
ACD (mean + SD, mm) 2.92 + 0.65 3.17 + 0.58 3.19 £ 0.36 2.46 + 0.64 <0.001
Lens thickness (mean + SD, mm) 4.50 + 0.67 4.25 + 0.58 4.41 + 0.55 4.81 £ 0.74 0.003
Preoperative IOP (mean + SD, mm Hg) 13.9 + 3.0 13.4 + 2.1 13.6 + 3.4 14.7 + 3.3 0.135
Postoperative IOP (mean + SD, mm Hg) 11.2 £ 2.5 10.6 + 2.1 114 +£ 2.2 11.6 + 2.9 0.251

Values are expressed as mean + SD, unless otherwise indicated.

OAG = open-angle glaucoma; ACG = angle-closure glaucoma; BCVA = best corrected visual acuity; log MAR =logarithm of the minimum
angle of resolution that was converted from the decimal visual acuity; AL = axial length; ACD = anterior chamber depth; IOP = intraocular
pressure; NA = not applicable.

"The difference of the value between groups was compared by one-way ANOVA and Chi-square test; "The difference of preoperative and
postoperative BCVA was assessed by Student paired #-test.

Table 2. Changes of IOP and glaucoma medications after surgery
Total (n = 85) Normal (n = 30) OAG (n = 24) ACG (n = 31) Between 3 group comparison

(mean + SD)  (mean + SD)  (mean 4+ SD) (mean + SD) p-value
IOP, mm Hg Preop IOP 139 +£3.0 134 £2.1 13.6 +34 147 +£3.3 0.135
Postop IOP 112425 10.6 + 2.1 114422 11.6 £2.9 0.251
IOP change 2.7+29 26+1.9 23435 3.1+3.3 0.581
(p-value)’ (<0.001) 0.027)° (0.009)" (0.005)"

The difference between
OAG-ACG groups (p-value)*

No. of glaucoma Preop 1.2+14 0 1.5+1.0 22+15 0.051

medication Postop 09 +1.1 0 1.2 +0.9 1.5+13 0.257
Change 0.3+0.6 0 0.3 +0.6 0.7 +0.7 0.030
(p-value)’ (<0.001) (<0.001)" (<0.001)"

SD = standard deviation; OAG = open-angle glaucoma; ACG = angle-closure glaucoma; IOP = intraocular pressure; Preop = preoperative;
Postop = postoperative; NA = not applicable.

"The difference of the value between 3 groups was compared by one-way ANOVA; "The difference of preoperative and postoperative value
was assessed by paired sample #-test; “The difference of the number of glaucoma medication between OAG-ACG groups was assessed by
independent sample z-test.
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ARSS T OlQl oF9] o 1270900 % B 09AZ B p<0.001), PL ratio (r=0.656, p<0.001)9} G-2J3t kel
AT §ole FASAUHp<000]). 5 ok 5 ATAS B35, AU FALONE T AE B
B 0.3709] QIS OF MG AAS HQl AFZEWE B F A S FESh S o) AuTAS mglon] PL
Aol vlal] Azl SRl A= Fa 0.7700) ¢RE ratio (r=0.808, p<0.001)7} PD ratio (r=0.707, p<0.001)

of AR = S Hof wfizisupdtol ] Azsubdtol o Hlal ¥ &2 AAeE RoFdnh AT iz

Hlel] s 5 QIRF oF A4 Fo] {rH(p=0.030) (Table 2). STl A= ket 3 B=E o535k | PD ratio7t
5 AL 5 3P A Al ollA B A glol, fofet AHEAE WolA] SR v, PL ratio (Normal:
Q&g o), £AA A9 ARUAS HolA| koLt r=0.413, p=0.026)(ACG: r=0.603, p<0.001)= 2ke} 8}
TE A AYS A mEAM Sk oby met eldt A ek ot o) A ®AAcHTable 3).
o) A AE BATK Total: r=0.657, p<0.001). 424 WAL a4 5 4 mmg o]4H9] Rt s Hel A
T rFebd A= AA BAF el A PD ratio (r=0.401, = 3 31¢Fo|Qlek. WA s 5 4 mmg o/d ek 3t

Table 3. Correlation between preoperative factors and intraocular pressure change after cataract surgery in normal, OAG, ACG
groups controlled for age

Total Normal OAG ACG

r p-value r p-value r p-value r p-value
Preoperative IOP 0.656 <0.001 0.463 0.011 0.777 <0.001 0.606 <0.001
ACD 0.102 0.356 0.091 0.637 0.296 0.170 0.175 0.355
LT 0.004 0.969 -0.159 0.410 0.032 0.885 0.010 0.960
AL -0.066 0.554 0.155 0.422 0.132 0.548 -0.096 0.614
PD ratio 0.401 <0.001 0.321 0.089 0.707 <0.001 0.340 0.066
PL ratio 0.656 <0.001 0.413 0.026 0.808 <0.001 0.603 <0.001

OAG = open-angle glaucoma; ACG = angle-closure glaucoma; AL = axial length; ACD = anterior chamber depth; LT = lens thickness; IOP
= intraocular pressure; PD ratio = pressure/depth ratio; PL ratio = pressure/length ratio.
*Pearson’s correlation coefficient controlled for age.

Table 4. Predictive value of the PD ratio and PL ratio to achieve at least 4 mm Hg IOP reduction after operation

Total Normal OAG ACG
Preop . . Preop . . Preop . . Preop . .
1OP PD ratio PL ratio 1OP PD ratio PL ratio 1OP PD ratio PL ratio 1OP PD ratio PL ratio
AU-ROC 0.804 0.754 0.815 0.624 0.598 0.630 0.920 0.966 0.941 0.829 0.696 0.846

(95% CI)  (0.704- (0.648- (0.716-  (0.430- (0.404- (0.435- (0.735- (0.801- (0.764-  (0.652- (0.505- (0.671-
0.882) 0.841) 0.891)  0.793) 0.772) 0.798)  0.991) 1.000) 0.996) 0.940) 0.847)  0.950)

OAG = open-angle glaucoma; ACG = angle-closure glaucoma; AU-ROC = area under-receiver operating characteristics; Preop IOP =
preoperative intraocular pressure; PD ratio = pressure/depth ratio; PL ratio = pressure/length ratio.
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Figure 1. AU-ROC curve of preoperative IOP, PD ratio, PL ratio to predict at least 4 mm Hg IOP reduction after cataract surgery
(A: Total; B: Normal group; C: OAG group; D: ACG group). AU-ROC of the PD ratio was smaller than that of preoperative IOP
and PL ratio in total, normal and ACG groups (A, B, D). AU-ROC of OAG group was larger than that of normal and ACG groups
(C). AU-ROC of the PD ratio was larger than that of preoperative IOP and PL ratio in OAG group (C). OAG = open-angle glauco-
ma; ACG = angle-closure glaucoma; AU-ROC = area under-receiver operating characteristics; Preop IOP = preoperative intra-
ocular pressure; PD ratio = pressure/depth ratio; PL ratio = pressure/length ratio.
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Table 5. Sensitivity and specificity of preoperative IOP, PD ratio and PL ratio to predict at least 4 mm Hg IOP reduction after

cataract surgery

Normal OAG ACG
PD ratio Sensitivity Specificity PD ratio Sensitivity Specificity PD ratio Sensitivity  Specificity
>5 22.20% 76.19% >5 57.14% 94.11% >8 33.33% 100%
>4 55.50% 47.62% >4.5 100.00% 76.48 >6 66.66 % 50.00%
PL ratio Sensitivity Specificity PL ratio Sensitivity Specificity PL ratio Sensitivity ~ Specificity
>0.6 33.30% 66.60 % >0.7 57.14% 100.00% >0.8 40.00% 100%
>0.55 77.80% 57.10% >0.6 85.71% 82.35% >0.7 60.00% 87.50%
>0.5 88.80% 33.30% >0.55 100.00% 70.58% >0.6 86.66 % 43.75%
Preop IOP Sensitivity Specificity Preop IOP  Sensitivity Specificity Preop IOP  Sensitivity ~ Specificity
>16 22.22% 80.95% >19 42.86% 100.00% >18 46.66% 100%
>14 77.77% 61.90% >17 71.42% 92.85% >17 53.33% 93.75%
>14 100% 64.70% >16 60.00 % 81.25%

OAG = open-angle glaucoma; ACG = angle-closure glaucoma; PD ratio= pressure/depth ratio; PL ratio = pressure/length ratio.

o] & A=E AU-ROCE AHEste] B43 A3} A W 4= gl Bao] Wk ofx ekt 714 uhel x| A
Ao el =& 7 QYT PD ratio9} PL ratioo] digt AUANE WA 2 T RPAYSHE QRQb S ATt
AU-ROCE= 0.804, 0.754, 0.8150]91a1, A =tollA 2zt 2= gl el Ha Zbs i SERpoll A Yty
o] A xo gk AU-ROCE 0.624, 0.598, 0.6300]912. A RaE Qs TEE Azdolch
M zbsu=toll A Zzke] &3] tjgt AU-ROC= 0.920, w25 Aol A Wi} o] ol 2
0.966, 0.94102 A A& 7t A ol HAL] 25t A} g £83 & W F sluR wolsoA a1 glon® )
ol U2 (p>0.05), Hafz=mZ oA 9] Zhztof of Y7 SR A= WA e F et a1 7
3+ AU-ROCE 0.829, 0.696, 0.846. 2.2 PD ratio®} PL ratio giaf] £ 2= 9oy, 2% A kR RE okgte] ZHEX
Atolefgt 215t 2to |7} Q1 ATH p=0.047) (Table 4, Fig. 1). = Aol WY O SEEe SRS A s
PD ratio, PL ratio, =& # Sk} Al ¢IzME diatoz 4 71H5h7] g7 miEe] S & ¥ aH ol
mmHg o&F9] ¢t sH3E sk o oW 7|&E % Sich 2 o)A FEARRE $E A rgte] 21 mmHg
(Cut—off value)o] WZHEQ} B0} FAof & #] A olstE FAE Y A S ZIAF =] o] W
Z3)| 2okt wz s ugaat Aol e 2 RS A aE T Aol feAo] e AR ditEE T
A RIEe} Eolw7t Ao 2 Cut—Off valueE At Sut o4 AR AEgly] wjEo] i, T3k oA Rof of
817171 olgfl ot g ZH s Atoll Al PL ratio 0.6 ©] L A ghgshe 7ol Setete] W dE e $ o
e AEZ AT S UE 85.71% Sol& 82.35% A AEE AEST e e A RS Bl 1B
£ HojF9itH(Table 5). Agtol it} & AFoAE HAEo| A= 2.6 mmHge] et
Y S Bl Ut A= 2.3 mmHg, w4zt
ni =t Sukol Al 3.1 mmHge] Ha okt s How,
ol AARTol A MRt & 5 0.6—-3.5 mmHg, 7iEZ=]
WU a2 ottt Jooa] 7P wol o] Rojx]= Aol A 1.8—4.5 mmilg, w2 suigolAe= 2.1-11.0
<o, iAol FRb 5, Fob A glo] Wiyt *501 mmHg®] Bt et 3PS B3l 7]E AFET vl
7121 el el JegFE Frhe oy Bt 99l 7gich** Shingleton et al’e A4k} HHP&%WHLOH
ok’ WU g 5 QR B 71 Wik S2o] A WA e T QRE s Amrt A ;imﬂ%l
of5f dojuh= T &0] Moo JIFS 7AW A o] YA BASHH 02 Folgt afo| 7} Qlrkial 3L
Ato] ZhaEThe AP waol L rut—uk § 2o Ao M= Al Az Satel A 9] bt 8t
Z7Vs7] wjgolets 7, aem A7 AAgL 7 AT ol o)zt §lodck(Table 2). Mierzejewski
22 T Sea o)FshEA st A At et al”' & 507 9] Az gkel 508 9] HZ=
(pupilary block)o] aj45]7] HRolzt= o] k> A B2 Ao o T34 ALofA] 4.0 mmHge} 6.0
olgjgt 7|HoR Hzt gxfofA 2] et T o mmHgE |2 ZHs WA xfoflA] o 2 <k 33& Bt
= o] 7HsatATE gzt $hRko] Qb sh obF] A 3L Bashle), 1 Aol gz uaggiaelAl o
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=ABSTRACT=

Relationship between Preoperative Biometry and Intraocular Pressure
Reduction after Phacoemulsification in Normal and Glaucoma Patients

Suyoun Park, MD, Marvin Lee, MD, Jaechong Ahn, MD

Department of Ophthalmology, Ajou University School of Medicine, Suwon, Korea

Purpose: To investigate the relationships between preoperative factors and intraocular pressure (IOP) reduction after pha-
coemulsification in normal, open-angle glaucoma (OAG) and angle-closure glaucoma (ACG) patients.

Methods: IOP was measured before and 3 months after cataract surgery in 30 normal, 24 OAG and 31 ACG patients. The
relationship between IOP reduction after cataract surgery and preoperative parameters including anterior chamber depth
(ACD), axial length (AL), preoperative IOP/ACD ratio (PD ratio), preoperative IOP/AL ratio (PL ratio) were investigated in
the 3 groups.

Results: Significant IOP reduction was observed in all 3 groups after surgery (paired sample t-test; p < 0.05), and IOP re-
duction was correlated with preoperative IOP level in all 3 groups (Pearson’s correlation; p < 0.05). Other preoperative pa-
rameters such as ACD and AL were not correlated with IOP reduction, and PD ratio was significantly correlated with IOP
reduction only in the OAG group (Pearson’s correlation; p < 0.001). PL ratio was significantly correlated with IOP reduction
in all 3 groups (Pearson’s correlation; p < 0.05) and showed the best sensitivity and specificity to predict significant reduc-
tion in IOP after cataract surgery among parameters including preoperative IOP, PD ratio and PL ratio.

Conclusions: PL ratio was significantly correlated with IOP reduction after cataract surgery in all 3 groups and showed a
higher predictive value for IOP reduction in the OAG group than in the other groups.

J Korean Ophthalmol Soc 2012;53(1):111-119
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