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Association of Quantitative Anterior Segment Parameters and Positive Dark-Room
Provocative Test in Patients with Narrow Anterior Chamber Angle

WANG Zhong-hao, ZHONG Yi-min, LI Mei, CAI Xiao-yu, LIN Jun, LIU Xing*
(State Key Laboratory of Ophthalmology//Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangzhou 510060, China)

Abstract; [ Objective] To investigate the relationship of positive dark-room provocative test and anterior segment parameters
measured by ultrasound biomicroscopy (UBM) in the patients with narrow anterior chamber angle. [ Methods] Dark-room provocative
test and anterior segment parameters measured by UBM were analyzed retrospectively in two hundred and sixty cases with narrow
anterior chamber angle. Anterior chamber depth (ACD), pupil diameter (PD), lens vault (LV), peripheral iris thickness (IT), iris
convex (IC), anterior chamber angle open distance (AOD), trabecular-meshwork ciliary process angle (TCPA), number of
positional angle closure (NPAC) were quantitatively analyzed. All cases underwent provocative test. Difference of anterior parametres
between eyes with positive and negative provocative test and parametres correlated with IOP elevation were analyzed.  [Results]
Seventy-one out of 260 patients had 10P elevation more than 8 mmHg at least in one eye. The total positive rate were 27.3%. 10P
elevation in dark room provocative test was negatively correlated with AOD (r =-0.249, P<0.001) and IC (r=-0.125, P=
0.043), and positively correlated with IT (r = 0.188, P=0.002) and NPAC (r = 0.305, P < 0.001). IT(449.91 vs 422.36 pm; P <
0.001) and NPAC (1.59 vs 0.62; P < 0.001) were greater and AOD (60.24° vs 98.7°; P < 0.001) was smaller in patients with
positive results than those with negative results. [ Conclusions] Parameters of anterior chamber angle and iris were related with positive
dark room test. Narrower chamber angle, appositional angle closure and thicker iris were risk factors for positive results in dark room
provocative test.
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Fig.1 Anterior segment parameter measurements in UBM image

A:ACD, anterior chamber depth; SSD, spur—spur distance; PD, pupil diameter; LV, lens vault. B;AOD, Anterior chamber angle open

distance, IC: Iris convex. C:IT: Iris thickness. D TCPA, Trabecular-meshwork ciliary process angle. E ~ F': PAC, Positional angle closure.
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Table 1 Difference of anterior segment parameters

between male and female with narrow anterior chamber

angle
Parameters Male Female ¢ P
No. of eyes 36 224
Age/years 59 11 609 037 071
ACD/mm 2.18+0.25 2.00+0.24 4.07 0.00
PD/mm 357096 3.80+0.80 -1.55 0.12
SSD/mm 12.03 £0.44 1191 £0.50 1.37 0.17
LV/mm 0.67+0.20 0.82+0.20 -431 0.00
AOD/ m 80 + 55 90 + 50 -1.01 031
TCPA/(°) 63+ 11 59 +10 2.30 0.02
IC/mm 0.20+0.07 0.23+0.06 -2.16 0.02
IT/pm 445 £ 55 427 + 60 1.72  0.09
NPAC 1.17+1.08 0.84+1.08 ;=21 0.04"

ACD; anterior chamber depth; PD: pupil diameter; SSD: spur—
spur distance; LV: lens vault; AOD: Anterior chamber angle open
distance; TCPA ; Trabecular—meshwork ciliary process angle; 1C: Iris
convex; IT; Iris thickness; NPAC: Number of positional angle

closure. 1) non—-normal distribution, Mann—Whitney test.

(25.4%) 35 12 IR (4.6%) .
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260151 (520 R ) Ay 71 i (109 HR ) AR & 7t
KT 8 mmHg, FHYER R 27.3% (71/260) , Hirf
PAAR FAPE 33 11 (33/71,46.5%) , AR B & 38
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Table 2 Result of dark—-room provocative test
[n(%)or x+s |

Positive Negative  Statistics P
Cases 71(27.3) 189(72.7) =434 0.04
Male 15(41.7) 21(58.3)
Female 56(25) 168(75)
Age/years 59+11 60+9 =088 0.39

Pre-10P/mmHg 1823 £5.24 17.66+3.28 1=-1.06 0.61
Post-10P/mmHg 32,56 + 12,12 19.77 +3.29 +=-13.30 0.00
I0P elevation/mmHg 14.33 + 10.21  2.12+2.49 =-15.32 0.00

Pre-10P; intraocular pressure before dark—room provocative test;
Post—10P; intraocular pressure after dark—room provocative test; 10P

elevation ; intraocular pressure elevation in dark—room provocative test
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Table 3 Comparison of the anterior parameters between

eyes with positive and negative dark—-room provocative

test result (x£s)
Positive eyes  Negative eyes ¢ P
No. of eyes 71 189
ACD/mm 1.98 +0.25 2.04+0.25 -1.51 0.13
PD/mm 3.83 £0.83 3.74+£082 090 0.37
SSD/mm 11.24 +0.44 11.22+0.52 037 0.72
LV/mm 0.79 £ 0.23 0.80£0.20 -0.35 0.73
AOD/ m 60.24 + 44.66 98.76 + 48.37 -5.84  0.00
TCPA/(°)  60.75+9.36 59.04 +10.19 1.24 0.22
IC/mm 0.22 = 0.06 0.23+0.06 1.30 0.20

IT/m 449.91 + 59.77 422.36 £ 57.24 3.43  0.00
NPAC 1.59 + 1.30 0.62 +0.86 Z=5.72 0.00V

ACD: anterior chamber depth; PD . pupil diameter; SSD: spur—
spur distance; LV: lens vault; AOD: anterior chamber angle open
distance; TCPA; trabecular—meshwork ciliary process angle; IC; iris
convex; IT: Iris thickness; NPAC: number of positional angle closure.

1) non—normal distribution, Mann—Whitney test.

BT, 455 7% AOD (r = —0.388,P < 0.001) IC(r =
-0.125,P = 0.043) 5 1R & FF e i B 52 S AH G, IT (7
=0.188,P = 0.002) NPAC(r = 0.305,P < 0.001) 5
MR T i W B S TEARDG, HARIRAT B S S IR
FHE AR,

3 4 ik

AR I B 42 55X UBM A4 T 4845 16 mm x 9
mm {0 [ (%) IR B 48 RIE, B 42 1 43 B R Hi B
SR, ARG SRR, P a7 35 0128 vh ey
PriRE 47 (2.02 £ 0.25)mm, i [F 1.45 ~2.81 mm, 5
Wang SFRFFEAHIE " FEZR NOGEETT A 50.77%0) 5
B B AEAE 5 A R ], 55 Kunimatsu 285/
WFTREE AT (57.5%) o 51 D5 Fopezs 34 R AT B
SR G Ve AR FH ORI, Lo B B PR
W, R AR I R 5 AR X SE A, 0 R4 55 PR R
TV R O R BR A Lk 22, VDl TR] ) HR
B4t 8 22 55 A RS PO 2 AT A 2B 7 DGR Ao A8
A 2 —

2 R R R P AR R T IR o fe A HE R
WY E 70 A 5E D 260 41 57 AR 1Y
2 h B = BH MR N 27.3% , WURFAME S IE 2 T



930 IR A (A B4R

%345

PR BHEE (53.5% vs 46.5%) , BAYERIBHTE R T
L, 5 Wang 2705 70 451 Fpr A A UL 2K 45 SR AT
T (BAMERR 28.6% ), AHIFFE H I % 6 I B -
¥17HEr 5.45 £7.90 mmHg, 5 Gloster BIHF57 4%
AR BEAAE 4 8308 e AR (R P s i B K
TFRAPEA

AR aE R, w5 =R k4L S A YEA
) P19 5 7 I RS S B AE B S Mk 22 5, TR i B
ShR RS YR B R | R X
A7 FIAERR 28 057 B T IPL B 2 () 1 7 P P4 2 5 B
PR R TC B E M2 S W =0 P 1 B A T
JICHE B A /N A Rl OC A B I £, A
P PR M R SR BH M B A 71.83% 4%
15 55 R R G HA T B & A 42.86% 7 15 i 1 [
PG, BT 5 ff R 56 P B0 B 2 F [
., PEWE AT T R PR 0 B R ek A 1 2
BN S AT LU B A SE A, Woo 45111
W UBM WEE 5], DB % 3F A G % rf IR T B 45 4
TG AR | R FL SO | ) 3 e A RS T R A
st — AR %5 Kunimatsu 88358 & A4S
i £ 3 TR B [R5 2 DAL 1) LR A9 e BH 22 R 1 57.5%
HOMEREE Y 85%, Wang 25738 13 5 B2 A1
FWZHGIESE, 5 %R0 B e s =
Dy F R SRR 172 G2RR, i BAPE I = v s
FATRLSCH/NT 172 2208t tn] O T R bl 358
5B AR 2 A W sh A AR AR T LA U5 1 S
AR A B I T D A A AE TR R | 5 A [
PSP IR, TEmE 2= & A s o TR 6 5G]
B BT BB R, AT S 3R e T v i R R Bl =
B, A HR T B e 2 (1) Mgt ) A, 6 % 2 P i
IR shAAR, B LS BRSO , AHT
FEEE RN I R I UBM PEAG b33 1 B2 5 &k
Az R T i ) RS B, AT B AR S S8
HAPES B B XL,

4810 B F B A A TR 7 ol 254G A 2 R E
HERf 2 St 0 AT LRSS R i 7R A ) S R AT LA
50 wm (53 RN BT A IR B 45 # oE AT 0 B Ay
BT WFFE R B2 B T B 55 R T B A% S5 R A G
J £ TR AV O PAT 2 T 15 708 532 A g Sl o 2 422 fik
P T 2 I 1% e BSSSHE $4 /N SR I 1 A M LA ) 4
S 55 0 A e 78 R AT AE RN G P A B R 4R ]
S5 1R A e LA 4 D R B F A R A TS 1 R 3
S [R5 A1 1) 5 ST T, 5% W s ) [R) 46 5%

P B HERRWLEL 3] T UBM AJ DS A 25 00 b W 2
D SR aRe T ARG b 2 37 0T RREEIR AR 21
T 43 M MR ) R R RN R B, O LA A ] DA TR E
FE DL IR T AT, b A i FL AR b T S B
R EE A e A%, Kong 55140 F UBM WL 7 5 A
F G AR DG, UESE UBM #8257 ff B o A o
oy Ko A R DG T A A £ AL DG HR 1Y)
fi FLBEL T | B A1 DG P AL P ke OGB4 T, &1 300 T
JIES JEE B8 RIT T B B A R R AT R S I SR
Sun FBIWF Y GIE S, ] 1 T 5 JEE R T R o
B2 Dy fA M 78 ik S fe B TR 28 Wang S5 4BF5E 3R
A JES 0 B2 DA A 760 7 YRR AR e ST fa B PR 25 2R 0
A USIRE 5% 3% BH T JBE ) 300 170 6 R mT LA )z #f O F
TCRE TR /N R TR T He 55 1O IF 98 32 BH 4
JEE P10 T 2 SO JR) i e B U B R S P AR AT DR R
AL IR Z —, AT R R | i 5
5 7 S MR ) P s 3 55 ) e R B s A [
A7 S P TE AR DG, 55 B A T T i 5 R o e g [
FEGAARSE X by £ R R RS E A 5 £ [+
07 5 P B 2 BB, AT AVEAR B f B 78 3 e AR TR
JR T R AU |

ABFFE N H UBM HEAT R A7 BeH 4, 2 o ir
D5 SR 5 (IR T B4 /), i 1 D SRR 78 5 i
FARIRAE R, U mE =R IR R T S
00T B JRE N G A IR G PHEOE ARG, S5 55 T
I A BRI R (R ARG, B B A R AR S
BORNR T = i AH DGR 2 T D IR B DUAR 5 (1]
PR SRR R S IR AR A A G . it UBM 4
i 0 T R S, SIS b OLER B A G TR, AT LA
VEAL D F B 78 35 R AR IR PR TR XS, A B 4
1 f B EOCIR B2 W 0 R ek, BB 2 —
Tt [l JE A 5, 7 2k — 2l S HTRE PR A E, S iE
it UBM i i Jis) 0 e 8 JE2 B DL 5 B A [R) 467 G
X OGHR I W i

SE K.

[1] He M, Foster PJ, Ge J, et al. Prevalence and clinical
characteristics of glaucoma in adult Chinese: a
population —based study in Liwan District, Guangzhou
[J]. Invest Ophthalmol Vis Sci, 2006, 47(7). 2782-
2788.

(2] ETH, #iEaEe. o E O M8 OGIR B A 5 BL
RBFFE[)]. FPAEIRFLRE , 2000, 36(1): 46-51.



55 6 11 LB A IRATBUE Y R S5 5 LIRS i 5 2R 931
Wang NL, Lai MY. Multiple patterns of angle closure changes associated with pupillary block [J]. Am J

(3]

(4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

mechanisms in primary angle closure glaucoma in
Chinese[ J]. Chin J Ophthalmol, 2000, 36(1) . 46-51.
Sun JH, Sung KR, Yun SC, et al. Factors associated
with anterior chamber narrowing with age: an optical
coherence tomography study[J]. Invest Ophthalmol Vis
Sci, 2012, 53(6): 2607-2610.

Wang BS, Narayanaswamy A, Amerasinghe N, et al.
Increased iris thickness and association with primary
angle closure glaucoma[J]. Br J Ophthalmol, 2011, 95
(1): 46-50.

Pavlin CJ, Harasiewicz K, Sherar MD, et al. Clinical
use of ultrasound biomicroscopy [J].
1991, 98(3). 287-295.

Tello C, Liebmann J, Potash SD, et al. Measurement of

Ophthalmology,

ultrasound biomicroscopy images:  intraobserver and
interobserver reliability [ J]. Invest Ophthalmol Vis Sci,
1994, 35(9): 3549-3552.
Wang B, Congdon NG, et al. Dark room

Wang N,

provocative test and extent of angle closure: an anterior

segment OCT study [J]. J Glaucoma, 2010, 19(3):
183-187.
Tomidokoro A, et al.

Prevalence of appositional angle closure determined by

Kunimatsu S, Mishima K,
ultrasonic biomicroscopy in eyes with shallow anterior
chambers [J]. Ophthalmology, 2005, 112(3). 407-
412.

Higgitt AC. The dark —room test[J]. Br J Ophthalmol,
1954, 38(4). 242-247.

Gloster J,

Poinoosawmy D.  Changes in intraocular

pressure during and after the dark—room test [J]. Br]J
Ophthalmol, 1973, 57(3) . 170-178.
Woo EK, Pavlin CJ, Slomovic A, etal. Ultrasound

biomicroscopic quantitative analysis

of light —dark

[12]

[13]

[14]

[15]

[16]

Ophthalmol, 1999, 127(1). 43-47.

W&, XIF, Fik, . EH ARATB A2 55
TPRERECR [J]. PR e Bl
2009, 30(4). 450-453.
Zeng YF, LiuX, WangT,

structure of anterior segment tissue and open angle in

et al. Relation between

normal subjects [J]. J Sun Yat-sen Univ; Med Sci,
2009, 30(4). 450-453.
Wang BS, Wang NL, Congdon N, et al. Pupil

constriction can alter the accuracy of dark room
provocative test [J]. Chin Med J (Engl), 2009, 122
(21): 2620-2623.

Kong X, Foster PJ,

identified

et al. Appositional

Huang Q,
closure by ultrasound biomicroscopy in
population —based primary angle —closure glaucoma
suspects; the Liwan eye study [J]. Invest Ophthalmol
Vis Sei, 2011, 52(7): 3970-3975.

YR, XA, BB, AF. RUR MR 2 P A AL OLIR
JEL LT LT R AR T S R A BOAR T2 1 24U
XA TE[T]. HARIRBLIL AR, 2011, 47(10): 871
875.

Li M, Liu X, Zhong YM, et al. Comparison of anterior
segment changes before and after laser peripheral
iridectomy by anterior segment optical coherence
tomography in eyes with primary acute angle closure
glaucoma[ ] ]. Chin J Ophthalmol, 2011, 47(10). 871-
875.

He M, Friedman DS, GeJ, etal.
with narrow drainage angles:
ultrasound biomicroscopy outcomes:  The Liwan Eye

Study[ J]. Ophthalmology, 2007, 114(8): 1513-1519.
(%% X E#)

Laser peripheral

iridotomy in eyes



