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[ Abstract] Cataract is a main blinding eye disease worldwide, follwed by glaucoma. Expension of lens volume
occurs in early stage of age-related cataractous eyes, which is a risk factor of Primary angle-closure glaucoma, and
phacoemulsification is a feasible approach to remove it. However, how to select the timing of operation and determine
the prognosis is the major challenge for ophthalmologists. In order to evaluate the influence of phacoemulsification on
ocular anterior segment configuration, we collected the information of 17 articles that quantitatively analyzed the ocular
anterior segment parameter changes after phacoemulsification, determined by anterior segment OCT ( AS-OCT) . Total
866 eyes that received phacoemulsification for age-related cataract were included in the following-up duration for 6
months,and the results showed that the mean anterior chamber depth ( ACD) , anterior chamber volume ( ACV) ,
anterior chamber angle ( ACA) ,angle opening distance 500 wm anterior to the scleral spur (AOD500) , angle opening
distance 750 pum anterior to the scleral spur ( AOD750 ), trabecular-iris space area 500 pum from scleral spur
(TISA500) , trabecular-iris space area 750 pm from scleral spur( TISA750) ,and angle recess area 750 wm anterior to
the scleral spur ( ARA 750 ) were increased, but the mean anterior chamber width ( ACW ) and iris thickness
measured at 750 pm (IT750) were not significantly changed, while the postoperative iris curvature (I-Curv) ,iris
cross-sectional area and convex hull of iris segments were decreased after phacoemulsification. In addition, the
postoperative ACD, TISA500 showed positive correlations to preoperative lens thickness,and the ACD and AOD500 in
3 months after operation were positively correlated to the preoperative lens value ( LV ). This systematic review
concluded that phacoemulsification could be used for the treatment of glaucoma by relieving pupillary block,reducing
the iris oppression,deepening the anterior chamber and opening anterior chamber angle.
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HEr, g AR A E R E IRy, #8581, H Ar 4k
FA B E0R % 29 8 280 J7 4, I T OL IR 20H # 29 6 750 J5 fol,
F) 2020 4F [N B ECE OH 09 A BOK R B AT 2 f50
Quigley 4 BIF F i 1 , £1) 2020 45 5 FA] 5 20 Y6 LSO A KT
KZ32100 7, BEEARBRN D2 RAL, S 0 AR S B R A
B o AH A £ T AR 8 A 5G4 1 P IR A A R T k2
i A R A 5 T B R o7 R AR R 3 R D AR DG BT R A
PERFSEIR & AE RS R TN 2 5, S AT 1 P9 o 7 L AR R
fif D 22 A B P 28 e R T B R e PR AT i R AT TR A K TS
RO R VL I PR 5 0T 0 1) 880 B i A A 2 F 5 i B 4%
OO AT WO R R G, BB AW B M B (ulirasound
biomicroscope, UBM ) | Pentacam = 4 R #ij 15 43 #t {X . Allegro
Ocular IR A7 72 W R G LA KX IR AT 55 OCT (anterior segment OCT,
AS-OCT ) WL Hij b 751 45 440 R il 1) S0 W7 T R If Bl . UBM A 5
oy Z BV BRAE B B0 S, H o He R A A, AR TE W TE R E
B9 KUK o Pentacam B AR 2 A 45 fil A 25, (ELJ2: X 57 A 45 44 1) B
B UBM, HoO; JH 3 B 48R BR o AR LG T 35, AS-OCT #i &
AR H b PEAG AT, Py A 45 A0 AR BT M, LA R A Y N R S
AT 1T J AR S 58 SCRR R AT 5 1 20 #r , 90 ) AS-OCT W%
I P R P L AL A R R IR AT T S BB B R AT R S
A
1 RETTESBFANEETUHNEIHR

1.1 A G a4

L1.1 FipEHEE MERaim i pEes & F e REH X
B B AT N RO A LA A L R R

PR A AR S5 F T 53 349 AN ) R 2 ot R, B 8 9 R R R S
BHLARE(7£3)d" RETAA REs AN ARG
2 A~ A ] i B BE (anterior chamber depth, ACD) ¥ % R Hi
B (R 1) o BAsl R AR (RJE 3 A H T
ARJG 6 AH™)ACD BEARRE M (X 2) . &IFEF MG
HEARBAAE 10d. 1A H .34 H .6 4 H B ACD 53 5l
(2230+70) ,(3960+50) ,(3760+50) ,(3940+50) FI(3 940+
50) wm , R J5 A R 01 #Y9 ACD SR AT HE I, 22 = 45 A S8t
T P<0.001) ™o 4 JF 1 6 IR A8 AT E1 P B 7 L
et i ARG S A (R JEH401) ACD INiE 1.5 mm, 22 7 A GEit#

x1 BARABRZREARTMESAREEH ACD L& (pm)

FL(P<0.001)M S RE 3 AT (RFIES)ACD H5(3 570
150) pum, B AR H9 (2 030280) pm fIIE, 2% 56 G il 22 & X
(P=0.000)™"7,

x2 BAPABEEEAMSARFIZH ACD EEE (pm)

AT £ ACD {5

ik Eh R P
A Hi ARE3IMA RE6A4A
Huang %’ 2011 37 2760+ 80 3750+ 50 375050  <0.001
Huang %" 2012 73 2520%430 3840 290 - <0.001
Lee '™ (M A) 2013 50 2490521 33501750 . 0.005
Lee & ™ (BMZEA) 2013 23 2590380  3970+1610 - 0.002
T : ACD - Hij 5 ¥R JEE 5 -« A A6 T
1.1.2 [ipF3E)  Ppaf s e B O W RS FLA T b R )G

3 4> H il 5 5 & (anterior chamber width, ACW) 24 (11. 62+0. 55) mm,
HAREIA (11.62x0.52) mm fILL, ZH TLEHITFE X (P =
0.069) ,Kuf ACW 5AKJ5 3 4~ H ACD Ak (r=-0.152,
P=0.031) """ o FURT, A X4 048 B 0 A 0T 3 6 IR A
IR AT BEATBE ST o

1.1.3 HipHAEMR paig B S BN BB AL ARG
1 B B 25 FH (anterior chamber volume, ACV ) % A 7 3 K.
Huang 25" B 55 81, RJ5 3 A1 ACV {# 2 (181.49+33.67) mm”
FORAITMY (132.06+32.69) mm’ 1 K, 22 54 G i1 & L (P<
0.001) . Lee 4"/ 4 5%t 37 5 50 W7 YH 58 % Fi 17 {51 23 IR
MR NHATOFT, G5 R E AT 2 ANH B E W ACY 435 h
(127.0£41.5) mm’ f1 (147.0%35.6) mm’ , RJ5 3 4~ 7 ACV 4}
FA(177.0+34.6) mm” F1(205.0£36. 5) mm’ ,2 M4 B #H F R
FIJE ACV W2 R B A S it % L (4 P<0.0001) . HAT, i
KX A IE%E B MG IT T OGIR 8 3 X6 A AT B 9T
1.2 %ﬁ*ﬂ*ﬂ‘

1.2.1 JURSGE 500 wm 5 M JF IR R A A b A 2Lk Al
HVPE S N LSRR A AR S LR 5 500 wm J5 £ IF JiCBE &
(angle opening distance 500 um anterior to the scleral spur,
AODS00) 24 34 98 AL 5 B afi (T N B R R R W [R5 (7
3TN R F LA I MR FE S (RG34
HE R E 6 A~ AP
AOD500 % A Hif 7+ = (£ 3,

T A 5 ACD fH

4) . RTEIFHLFMBH T

ik R i RE(3) KR Pysp KR P J5 T, Huang 25" 3& Bt 26 IR
Chang 4! 2008 19 2670.32:653.66  3591.21£456.91  3735.63605. 34 - - 0.000 Shaffer<2 )% i fit i 4, AR )5
B 2009 44 2570 410 3710 310 3760 +320 - - 0.000 10 d 51l AOD500 % A Hif 4 78
Kucumen 45077 2008 37 2760 £470 3620 £240 3630 2200 - - <0.01 (0.215+0.018) pm, RJ5 1 4>
Huang %! 2011 37 2760 + 80 3729 50 3930 =50 - - <0.001 F OB Il AODS00 & A i 1 5
Bron 47! 2010 35 2620 300 - 3660 210 - - <0.01

ERB 2008 89 2590 410 - 3920 £290 - - <0.01 (0.215£0.019) pm, AJ5 3
Kakoulidis 7' 2011 60 3100  £300 - - 4500300 - <0.001 J1 & Ml AOD500 % A Hij % 58
Pradhan 41" 2012 77 2740 £440 - - - 4130£340  <0.001 (0.217£0.023) um, Rj5 6 4

1 ACD i IR BE - R A U

J 8l AODS00 %% A i 8 98
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(0.196£0. 023 ) um , 22 5 YA Ge 112 78 L (3 P<0.001) , 7
T G HR S AT P B A LA R S U AT Y R, N R
T I 400 A e M SE IR AR JE 1 8] AODS00 fE 2 (591+16) wm , 38
ARETHY (192£37) wm Bl BIE R, ZRA G L (P<
0.01) "', Nolan % "™ HF5g 2 W], RJT 1 A4 H A UL IR/ A
Bl JB 71 1 5 K % ( peripheral anterior synechiae, PAS) 2, AOD500
(Bl AR AT AY (13588 ) pom R F (300£152) m , 22 57 A GE it
HY(P=0.018) . AJFIEHIBEF WA, &M MR FHOGIRAR
J& 3 A H AODS00 ff % (340+70) pwm, % A Fi 9 (130£50) pm
IR IR, ZRA LA E L (1=-18.313,P=0.000)

®3 ABS5AEEH AODS00 L% (pm)
AT I £ AODS00 f
ik Ef R — P
A AR (73)d AR A
Chang %50 2008 19 532.53226.22 725.05235.07 768.32£150.31  0.005
BARES 2009 4 T 410 =146 T 518 +99 T 524+l 0.002
Huang %% 2011 37 N 179+ 14 N399 o+ 17 N 405 £ 24 0.000

Tai %10 2010 89 T 5167 £208.5 T 776.6 +208.4 - 0.003
N 5820 £256.2 N 858.6 +208.0 - <0.000 1
TE : AOD500 : JLAR 56 500 wm iy A FF 5l BE 85 5 T <5000 5 N« Sl
*4 ARET5ARFIZHE AODS500 bk % (pm)
K[t il 5 AODS00 &
Sk ERORE — - ; P
A AE3AH AR6AA
Huang"*’ 2011 37 N 179+ 14 N 403+ 24 N 389£25  0.003
Huang'"™’ 2012 73 254105 433108 - <0.0001
Lee (YA 2013 50 247£137 487176 - <0.0001
Lee (BMZ ) 2013 23 292+ 99 505136 - <0.0001

T : AOD500 ; JLRE 8 500 pm 5 Ff FFJCHE B9 5 T 3000 5 N2 B0 — . ok
o 0

1.2.2 JUBESGE 750 pm 5 A IT AR B Bol g A R R R
SRR RS TR BN SR 750 wm 57 A TTHCEE 2 (angle
opening distance 750 wm anterior to the scleral spur, AOD750)
(0.716 £0.124) mm, & J5 1 4 A Hifil AOD750 J (0.742 =
0. 131) mm, Pj 3 3 BT 9 (0. 539+0. 201 ) mm 3§k, 722 7 4
A G R L (3 P<0.05) 1 [ P B i 01 4k 2 A 7 6 IR
F AR HET AOD750 4y (0.344+0.039) mm, R J5 1 & AOD750 4 55
£ (0. 866:£0. 026 ) mm , 2 547 45 1123 1 X (P<0.01) 7 1k
X A8 bR A JG I ROR BEAT WL R It R X I AR b M AR
IR AR FEAT WS

1.2.3  JUESEHE 500 wm b/ 525 00 2 4% i AR s |
W R R T T 0 T B R R 500 wm &b )N B2 50 i T AR
(trabecular-iris space area 500 wm from scleral spur, TISA500 ) 34
FoTai VR BoR, RS 1 JE S TISA500 34 K (65. 8 +
7.2) % 3N TISAS00 & K (67.1£7.2)% , 5 RAj b K = FH
Giitaf i L (P<0.000 1), 2 A% 2R g R, ARG 1 FA#
fil] TISA500 3 (0. 202+0. 066 ) mm® , A J& 1 4~ H il TISA500
(0. 198+0. 049) mm” , § F # AR 19 (0. 164£0. 056) mm” #4 4 14
K, ZEFIA G R L (Y P<0.05) o 11 A R i ik 300 4 2% 1
FHIEMR M B & AR5 W) TISAS00 ## K . A Hif TISA500 24 (0. 077+

0.001)mm*, RJ5 1 J& TISA500 4 ] (0.220+0. 009 ) mm*,
S GRS (P<0.01) 7 AR bR R T A R AT
W, [R] o o SR X I 4% s A BB IR AR AR EA T Y

1.2.4 JUEZEE 750 pm Ab/NE ST EE MR AN ER
AFLRTE A N TR A AR S LB 5L 750 wm &b /N3
55 T B 22 fod 1] B (trabecular-iris space area 750 pm from scleral
spur, TISA750) 3§ K . Bl (g IR AR 5 I W5 . R 1 J8 8
M TISA750 7 (0. 357+0. 063 ) mm” , % A B 4 (0. 286£0. 097 ) mm’ 4
K, ZRA G EEL(P<0.05) ;AR5 14> H il TISA750
(0.364=0.072) mm®, %5 A B Y (0. 286 £0. 097 ) mm> # K , 2% &
A G327 L (P<0.05) 1 1 P9 B 2 K 00 4k % T 75 R IR R
ARG E BIHESE - R BT TISA750 Y9 (0. 1450.019) mm® , RJ5 1 &
TISA750 1K 1 (0.420+0.011) mm®, 22 R4 B3 % & X (P<
0.01)"""", Nolan %" ff 57 3 W1, 7 WL H A7 L % /)N 92 K 3 o¥
PAS, TISA750 {if i AR I ¥ (102:£48) wm K BIARJF 14~ H
(178+98) um® & Xt A b 88 3% 1% 45 45 AR 5 3 3913808 247 0
5%, [R] b R X6 91 4% B ) BB H T LR AR AT IR 5

1.2.5 [ipmEME A NEGES ZLA B BE A T iR A A
AR JG BT 55 f8 FE (anterior chamber angle, ACA ) 1% S . B4 4fi f Py &
BERGHEWORE AT ARG 1T AAT") ACA Xk,
SRR ACA th# 2 53 A Gt 8 X (3 P<0.05) (£ 5),
Kakoulidis 2" BF 77 45 S & 7%, 3. 00 {2 K [ ACA Ny (23.2=
9.5)°, RJG 5 M KE(35.5+6.8)°, FH W E R A 5T %
X (P<0.001);9:00 {if R#j ACA Jy(23.7+8.8)°, RJ5 5 &
HKZE (36.427.9)°, “H K EFAHIT¥E L (P<0.001) ;
ARJE3AHA(REZEH) ACA g (26.12+6.80)°, % AR Hi 1Y
(19.33+3.97) K, 2 7 G it 8 X (P<0.001) ™" RJF
6 ™ H ACA BORHHG K (13.6+5.5)° , ZRA S ¥E X (P<
0.001) 7 P #7895 56 WL 45 O 11 0 i 5 2 R UG L 000 T 9
3000 A Hif ACA Jy (18.5£10.0)°, RJ5 5 F#H K= (31.7+
7.0)°, ZHE B EFALSEI ¥ E L (P<0.001);9:00 i A #f
ACA Jy(20.3+10.2)°, RJG 5 A Kk % (34.6+7.6)°, It
BEFARITFE X (P<0.001), K52 A K (38.2¢
5.2)°, 5RATM (27.127.0)° K, Z R A FIFFE L (P<
0.001) "o i RS 4 I T O R L IS AR AR AR B AT
W, [ et o X 45 042 s AR B RIS AR EA TS

RS RAME5REFEREH ACA BE(°)

AT ] ACA fif
Sk S IRE P
A RN RETHA

Kucumen %170 2008 37 T 26.09+ 8.33 T 40.4427.05 T 41.06£5.43  <0.01
N 25.77+ 7.61 N 40.3425.90 N 41.38x4.55

Tai 211 2000 89 T 24.5 7.7 T 342 7.2 -
N26 +9  N31=2l3
18.30£11.81  38.65:3.95

<0.000 1

Dang &0 2008 14 45.7048.72  <0.05

T ACA R J5 A1 BE s T80 5 N o S 5 — o AR A I

1.2.6 JUBEZE 750 pm FFARE WA BaigNREEA
PN 7 LA A R R 0 L SRR 750 wm 7 A RS T AR

(angle recess area 750 um anterior to the scleral spur, ARA750) 1
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K :Huang 2% BF 52 45 B @8R, A JF 3 4~ A ARATS0 i K
(0.343+0.093) mm” , 5 R I H9 (0. 234 0. 104) mm* 14 K, 2% 5
A G512 % 3L (P<0.001) , Lee & 4355565 37 {51 SO L7 94 482
HRT )23 BRI R N AT R B, RAT 2 AR E R
ARA 750 43 513k (0. 226£0. 108 ) mm’ F1 (0. 288 +0. 124 ) mm’ , &
J5 3 4~ A ARA750 4> %1 (0.399 +0.181) mm® Fl (0. 481 =
0.329)mm’ 2 M4 % F ARG ARATS0 Ho#, 22 744 it
B SL(H P<0.000 1), ARSI F RSB HMAEIEER
i B H RIS AR AT T
1.3 B AR
1.3.1 JLEEZEHE 750 wm 2b AT R R 3 A H LB %
2 750 wm b By o7 5 R B (iris thickness measured at 750 pm,
IT750) {5 24 (0. 443 0. 096 ) mm , 15 A& §i f (0. 444 £0. 091 ) mm
Pk, 2 5 RS R X(P=0.871) ",
1.3.2 gy pAREA L ARE 3 A H I ES
i B (iris curvature, I-Curv) 2k (0. 183 0. 100 ) mm, % A Hij i
(0.235+0. 130) mm /v, 22 5 A4 G122 L (P=0.004) ") |

VLE 2 T5UAE BRI 580 G2 1 O B 4 (3 9 AR A, 1 R O R
SRR AT S AR X G I OGIRFIZE b3 A B A TS o
1.3.3  dr B 7 oo v AR LS S8 T AR RS 2 A T A I
T AN (3.70£0. 52) mm®, 5 R FTAY (3. 84£0. 50) mm” L 4%,
ERAGHFEXL(P=0.01)"" 0 RJF 2 A~ A b 155 1w B
(4.1920.61) mm’, 5ARF{H (5.05+0.94) mm’ L5, % %4 5
R L (P<0.001) ) 5% 2 35U 4 WF 6 5 14 Ok B4 1 A
W R, 0 A LR 5 O 0 AR R AT, R ) A T ORIR
M2 by A B AT SR
1.4 GRS R
1.4 FOIRER R BE R IR 1 £ B Memarzadeh 252" BF 55 &
B, AR AT SRR JE B (lens thickness, LT) A (4. 6+0.5) mm, AR {i
LT 5RJ5 ACD A5 i 2 5 B IEAH G (r=0.73,P=0.001) , 5K
J& TISAS00 72 7 JC W] AR & (P =0.740) , A Hi &b R4 07
(lens position,LP) 2}y (5.0+0.3) mm, 5 AR J5 TISA500 £ 1F #H %
(r=0.52,P=0.001)
1.4.2  @okik#EE Huang %7 5513 R G 3 4~ H ACD,
AODS500 55 H A AT 55 5 F 46 b5 B IR Al K B8 64T 2 oo 2k A
30T, R BURTT AR B (lens vault, LV) 5 RS 3 4~ J] ACD
A5 4L T AOD500 ¥ 5 1F 4194 (r=0.792, P<0. 001 ;7r=0.458 P=
0.044) .

VL b 2 S50 B A 5 60 G 24 O LA 1 B AR W SR XA T
HOGIRANZE 5 A R A AT ISR

2 BNEFASRIATESHEANXR

P A1 TR DM R Gy e A 5 IR T AR AR 0 S 45 M A D) A
Ko AS-OCT BEH B 2 758 7 B3 45 F4) , 0 0L T AR o8 L LS 5% L AR
P /N Schlemm 45 1SR 27 (H B3 Ay 45 g AT g DA 3
45 155 T TR 0 JEE A T 0 4 A An o LA L R R AT i 5 A TR T
TG, 7 B 4 E A7 IR B 95 2540 A ) 2 8 AR E BT, B
5 ACD ,ACW (ACV (ACA (AOD TISA \ARA %%,

2.1 FRFETFARETE TR bR (ACD (ACW (ACV) A5 {1,

PR S 2L AT RS 6 A~ H PYAS [ B[R] A5 ACD AN TR
PRSI SRR 3 A A B ACW R FAREm
ACV BRRTE R P B A SL AL AR S BT B0 TR A 3
D B 2 A v 1 N R A B e TR R TE 0 R R AT e A
st R B A% e K R AL S T TR 8 R DR R AL R T IR R A
T 5 0 M e IR R PR 2% 5 A LB . AT REth T A
W 7 Pl A e R R 5 15 5 0 T CRR B I K RS 3 1) B3 A
T e s 2 7 {6 A5 LR A 43 08 5 K A0 U B E D T B,
PR A2 R IR L R ACD SR 1 ACD FIRJE 14
A ACD ¥ 2 Al % (r=-0.834,P=0.000;r=-0.659,P =
0.000) , BI ARG ACD %, RJG A LW 85, ACW K% F
5 0 T 5 IR 1 A 2 5 R A O, TR B L AR M [
L HCACW B R . SRR AT ACW %5 AR AT ACD
®O U RIE ACD MR ] B T RJG ACD M,
ACW F45E ,#t ACV A RIS K
2.2 PN EEF ARG B M 545 (AOD TISA (ACA (ARA) 54k,

ISR, P B 2L AR 3 R S B AR 45 IUHE AR (AOD |
TISA (ACA (ARA) ¥ A [ 2 B2 38 i """, Huang 25" 78 &
J& 3 A H X AODS00 5 4% B ff 48 bR AT 22 TG4 | 40 47, %
BWAJE 3 4 AOD500 5 A Fi LV A Fi 1-Curv 3 5 IF 4 %
(r=0.458,P=0.044;r=0.235,P=0.043) , 5 A fi TISA500
ACA DL J ACD $ 5 M 36 (r=-0.269,P=0.025;r=-0.919,
P=0.027;r=-1.108,P=0.034) ., AR LV ¥ KM X
PR LV R T B TR/ R f g XU S T A
T WAL BELHE AN 5 A 6 %% . B3 A 2 80 ACA (AOD ARA 1 TISA
AR T B G B AR I K, R ORI K L LV g, —
2 S B0 A N A L AR A R R A A
LV, AT 8] 422 3% K 5 /1 2 8. AR i AOD500 \ TIA 5 AR J5 1
AOD500 . TIA 5 R J5 1 4~ A AOD500, TIA ¥ 5 A% (r =
-0.421,P=0.005;r=-0.826,P=0.022;r=-0.770,P=0.001;
r=-0.821,P=0.002) , ARF AOD500 TIA /N, | A J5 34 K ik
BEN,
2.3 HNETF ARG ESECER

T 5 2 TR L, 5% e S D A R T S T I e, e A
% 1 152 1 J0C R T o B S gty R R A R AT BB B R o R . P AR
LT JJ5 b5 77 0 36 S 80hT SR e, s A B 78 S5 0 B UG 3R
A T o RO IS DT 0T B 5 o R A LA RS R A
s 30 R0 i L BEL A 75 30 A 1% U 5 T e O B R 32 % T, kT
IR 25 A 2 /N, R DA T LG R o U R TR AR R 8 K, o
T G R
2.4 FoRIRIEAR S B AT IR E R E R

LT Al LP X7 5 2 80k 8 7 g E 20 Rl Lp
(LP=ACD+1/2LT) L A B LT F Ji3 /A JF i i 5% iy o g 30 L
ARG LV Sy i AR A4 9 15 2% 100 2 55 A 7 0 B S (R R AR F T
ACD-J53 1 F- 1 ACD) , B VFAi it R 1A 02 Jk 47 00, R BT LV Bk,
VLI B3 A o6 MR T RS ACD B, R JG AOD500
R TR JE R A K S B i AL B S B TR
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Zi L BTIE, P B A L AR A A Ak I AL BEL Y 90
HBE I 38, TR T 57 F 3 S D5 Ao P B A FL AR A S N T
AR AR AT H T #OBR A9 367 200 O T M 4
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