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S u m m a r y 
The routine use of g o n i o s c o p y for t he e v a l u a t i o n o f d r a i n a g e 
angles in developing coun t r i e s is not a l w a y s d o n e b e c a u s e o f t he 
busy clinics. T h e p u r p o s e o f th is s t u d y w a s t o e v a l u a t e t h e 
performance o f 2 tests : P e r i p h e r a l A n t e r i o r C h a m b e r D e p t h 
(PACD) m e a s u r e m e n t a n d C e n t r a l A n t e r i o r C h a m b e r D e p t h 
(CACD) measurement in de tec t ing o c c l u d a b l e a n g l e s a n d p r i m a r y 
angle closure within sub jec t s w i t h p r i m a r y g l a u c o m a a n d c o n t r o l 
subjects. Two hundred and forty s u b j e c t s w i t h p r i m a r y g l a u c o m a 
and a control g r o u p o f 2 5 0 s u b j e c t s w e r e s t u d i e d . P A C D w a s 
measured wi th the Van M e r r i c k ' s m e t h o d w h i l e C A C D w a s 
measured by the t echn ique d e s c r i b e d by L o w e . T h e f i n d i n g s w e r e 
compared to the g o n i o s c o p i c a p p e a r a n c e o f t h e d r a i n a g e a n g l e s 
in the two groups . P A C D g r a d i n g s 0 t o 2 c o r r e c t l y i d e n t i f i e d 2 8 
out of 36 e y e s ( 7 7 . 8 % ) o f s u b j e c t s w i t h P A C G w h o h a d 
gonioscopically c l o s e d a n g l e s . T h e tes t i d e n t i f i e d c o r r e c t l y 16S 
out o f204 eves (S2 .4%) wi th g o n i o s c o p i c a l l y o p e n a n g l e s a m o n g 
subjects wi th p r i m a r y g l a u c o m a . A m o n g s u b j e c t s w i t h n o 
glaucoma, P A C D g r a d i n g s 0 to 2 c o r r e c t l y i d e n t i f i e d 12 o u t o f 
the 14 eyes wi th g o n i o s c o p i c a l l y o c c l u d a b l e a n g l e s , w h i l e t h e 
lest identified 2 3 S e y e s w i t h o u t o c c l u d a b l e a n g l e s , g o n i o s c o p y 
identified 2 3 6 ou t o f 2 5 0 o f s u c h e y e s . A C A C D less t h a n 2 . 5 m m 
was present in on ly 21 e y e s o f 3 6 e y e s w i t h o c c l u d a b l e a n g l e s 
by gonioscopy a m o n g t h o s e w i t h P A C G . In t h e o t h e r 15 e y e s 
with occludable ang l e s . C A C D w a s m o r e t h a n 2 . 5 m m . P A C D 
perfonned well in de t ec t i ng o c c l u d e d a n g l e s in t h i s s tudy , C A C D 
was useful but less s o than P A C D in e s t a b l i s h e d c a s e s o f P A C G . 
Subjects wi th P A C G but w h o s e C A C D w a s 2 . 5 m m o r m o r e m a y 
have plateau iris. P A C D a n d C A C D a r e b o t h u s e f u l m e t h o d s in 
identifying occ ludable a n g l e s in e y e s o f N i g e r i a n s u b j e c t s s tud ied . 

Keywords: Angle cloureglaucoma, gonioscopy. Iimbal anterior 
chamger depth, centra! anterior chamber depth. 

Resume 
L"utilisation rout ine d e la g o n i o s c o p i c p o u r r e v a l u a t i o n T a n g l e 
de drainage chcz les s u j e c t s d a n s la p a y s s o u s - d c v c l o p c s n ' e s t 
pas toujours faite d a n s les c l i n i q u e s o c c u p c s . L c bu t d e c e t t c 
etude ctait pour cva luc r la p e r f o r m a n c e d c 2 t es t s . La m c s u r c d c 
la profondeur dc la c h a m b r c p c r i p h c r i q u c a n t c r i c u r c ( P A C D ) ct 
dc la profondeur de la c h a m b r c c e n t r a l e a n t c r i c u r c ( C A C D ) p o u r 
dctectcr Tangle d ' o c c u l s i o n et la f e r m c t u r c d ' a n g l e p r i m a i re a u x 
sujects ayant le g l a u c o m c p r i m a i r e et s u j e c t s d e c o n t r o l c . D e u x 
cent quarantc su jec ts ayant le g l a u c o m c p r i m a i r e ct un g r o u p c d e 
controlc dc 250 su jec t s c ta icn t e t u d i c s . P A C D c t a i cn t m c s u r c s 
avee la mcthode de Van Merrick a l o r s q u c lc C A C D c ta i t m c s u r c 
par la t e chn ique d c s c r i t c p a r L o w e . L e s d o n n c c s c t a i c n t 
companies a I 'apparencc g o n i o s c o p i q u c d ' a n g l e d c d r a i n a g e c h c z 
les 2 groupes. PACD grade dc 0 a 2 iden t i f i a i t c o r r c c t e m c n t 2 8 
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s u r 3 6 y c u x ( 7 7 . 8 % ) d e s s u j e c t s a y a n t lc P A C G q u i a v a i c n t 
g o n i o s c o p i q u c m c n t l e s a n g l e s f e r m d s . C c t e s t i d e n t i f i a i t 
c o r r c c t c m e n t 168 su r 2 0 6 y c u x ( 8 2 . 4 % ) ayant g o n i o s c o p i q u c m c n t 
d e s a n g l e s o u v c r t p a r m i les s u j e c t s ayan t lc g l a u c o m c p r ima i r e . 
P a r m i les s u j e c t s n ' a y a n t p a s d c g l a u c o m c , lc P A C D g r a d e d c 0 a 
2 identif iai t c o r r c c t c m e n t 12 sur 14 y c u x ayant g o n i o s c o p i q u c m c n t 
d ' a n g l e s o c u l s a b l c ; la g o n i o s c o p i c identif iai t 2 3 6 su r 2 5 0 d c tc ls 
ycux. Lc C A C D moins dc 2 .5mm Itait present chcz 21 sur 36 ycux 
ayant d angles occulsable par gonioscopic parmi ccux ayant lc PACG. 
Dans d 'autrcs 1 5 ycux ayant d angle occulsablc . lc C A C D etait plus 
dc 2.5mm Lc PACD d^tcclait plus d "angles ocuulsablc dans ccttc 
etude Lc C A C D £tait utile mais moins que le PACD pour dctectcr les 
cas de PACG Mais ccux ayant le CACD plus dc 2 . 5 m m avaicnt Tins 
en plateau. LU PACD ct PACG sont tous des mdthodes utiles pour 
identifier Ics angles occulsalcs des ycux des sujccts n igc r i an e tud ics . 

I n t r o d u c t i o n 
P r i m a r y a n g l e c l o s u r e g l a u c o m a ( P A C G ) is not a s r a r e a s p r e v i -
o u s l y t h o u g h t in N e g r o e s [ 1 ]. M a j o r i t y o f c a s e s w e r e m i s d i a g -
n o s e d b c c a u s c p a t i e n t s p r e s e n t e d not w i t h t h e we l l k n o w n a c u t c 
c o n g e s t i v e s i g n s but w i t h c h r o n i c s y m p t o m s s i m i l a r to p r i m a r y 
o p e n a n g l e g l a u c o m a ( P O A G ) . T h e r e f o r e , e x c c p t g o n i o s c o p y is 
d o n e the d i f f e r e n t i a t i o n o f P A C G f r o m P O A G m a y b e d i f f i c u l t 
in N e g r o e s . 

It is i m p o r t a n t f o r O p h t h a l m o l o g i s t to i d e n t i f y a n a r r o w 
a n g l e c a p a b l e o f o c c l u s i o n s o that m y d r a t i c s wi l l n o t b e u s e d in 
s u c h e y e s t o a v o i d t h e r i sk o f p r e c i p i t a t i n g a n a n g l e c l o s u r e 
g l a u c o m a . It is a l s o i n v a l u a b l e f o r t he e y e d o c t o r t o b e a b l e t o 
i d e n t i f y s u c h s u b j e c t s w i t h a n g l e s c a p a b l c o f o c c l u s i o n w h o m a y 
p r e s e n t w i t h s y m p t o m s o f i n t e rmi t t en t a n g l e c l o s u r e . T h e d o c t o r 
s h o u l d b e a b l e t o d i s t i n g u i s h s u b j e c t s w i t h P A C G f r o m P O A G , 
b o t h o f w h i c h p r e s e n t w i t h c h r o n i c f e a t u r e s b u t h a v e t o b e 
m a n a g e d d i f f e r e n t l y . 

G o n i o s c o p y , t h e d e f i n i t i v e w a y o f a s s e s s i n g t h e 
c h a r a c t e r i s t i c o f t h e d r a i n a g e a n g l e s a n d i d e n t i f y i n g s u c h e y e s 
m a y no t a l w a y s b e d o n e in b u s y c l in i c s a s is a l w a y s in d e v e l o p i n g 
coun t r i e s . S t u d i e s h a v e a s s o c i a t e d s h a l l o w an te r io r c h a m b e r w i t h 
t he d e v e l o p m e n t o f p r i m a r y a n g l e c l o s u r c g l a u c o m a [2], It h a s 
b e e n f o u n d that a n t e r i o r c h a m b e r d e p t h less t han 2 . 5 m m inc reases 
t h e r isk o f a n g l e c l o s u r e g l a u c o m a . M e a s u r e m e n t o f t he c e n t r a l 
a n t e r i o r c h a m b e r d e p t h by opt ica l p a c h y m e t r y is u s e d f o r r e s e a r c h 
but is o f t e n not f e a s i b l e a s a r o u t i n e test in b u s y e y e c l i n i c s . 

But t he e v a l u a t i o n o f t h e a n t e r i o r c h a m b e r a n g l e w i d t h 
b y the v a n I I c r i c k ' s m e t h o d [3 ] h a s b e e n f o u n d t o c o r r e l a t e w e l l 
w i t h g o n i o s c o p i c c l a s s i f i c a t i o n o f t he a n g l e in s o m e s t u d i e s [4 -
5 ] b u t n o t in o t h e r s [ 6 - 8 ] , T h i s p r o c e d u r e is p a r t i c u l a r l y 
r e c o m m e n d e d a s a t o o l t o i d e n t i f y p e r s o n s w i t h a n g l e c l o s u r c 
g l a u c o m a o r p e r s o n s w i t h c l o s c a b l c a n g l e s a n d in p o p u l a t i o n s 
w i t h b u s y c l i n i c s t h i s s i m p l e tes t h a s b e e n v a l u a b l e . 

H o w e v e r , t h e d i a g n o s t i c v a l u e o f t h e s e tes t h a v e no t 
b e e n e x a m i n e d in th i s e n v i r o n m e n t . T h e r e f o r e , t he o b j e c t i v e o f 
th i s s t u d y is t o e v a l u a t e t h e u s e o f p e r i p h e r a l a n t e r i o r c h a m b e r 
d e p t h ( P A C D ) m e a s u r e m e n t a n d c c n t r a l a n t e r i o r c h a m b e r d e p t h 
( C A C D ) m e a s u r e m e n t in d e t e c t i n g g o n i o s c o p i c a l l y o c c l u d a b l e 
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a n g l e s a m o n g s u b j e c t s w i t h g l a u c o m a a n d w i t h o u t , a n d i d e n t i f y -
i n g s u b j e c t s w i t h P A C G a m o n g s u b j e c t s w i t h p r i m a r y g l a u c o m a . 

M a t e r i a l s a n d m e t h o d s 
C o n s e c u t i v e n e w l y d i a g n o s e d p a t i e n t s w i t h a d u l t p r i m a r y 
g l a u c o m a w h o p r e s e n t e d to t he o u t p a t i e n t d e p a r t m e n t o f t h e 
U n i v e r s i t y C o l l e g e Hospi ta l , Ibadan o v e r a t w o y e a r pe r iod ( 1 9 9 6 -
9 8 ) a n d m e t t h e i nc lus ion c r i te r ia w e r e r e c r u i t e d i n t o t h e s t u d y 
a f t e r a n i n f o r m e d c o n s e n t . A c o m p a r a b l e g r o u p c o n t r o l s w e r e 
r e c r u i t e d f r o m the G e n e r a l O u t p a t i e n t s D e p a r t m e n t ( G . O . P . D . ) 
o f t he s a m e hosp i t a l . 

T h e d i a g n o s t i c cr i te r ia f o r i n c l u s i o n in t h e s t u d y w e r e 
t he p r e s e n c e o f at least t w o o f the f o l l o w i n g s ; i n t r aocu la r p r e s s u r e 
2 7 m m H g o r m o r e , ver t ica l c u p t o d i s c r a t i o o f 0 . 5 o r m o r e a n d 
a s y m m e t r y o f 0 . 2 o r g r e a t e r in t h e a b s e n c e o f o t h e r o c u l a r 
d i s e a s e s . O t h e r c a s e s o f p r i m a r y a n g l e c l o s u r e g l a u c o m a m u s t 
s a t i s f y the f o l l o w i n g cr i te r ia , t he o c c u r r e n c e o f a s u d d e n rise o f 
i n t r a o c u l a r p r e s s u r e a s soc i a t ed w i t h s h a l l o w a n t e r i o r c h a m b e r 
a n d co rnea l o e d e m a p receedcd by s y m p t o m s o f h a l o e s a n d o c u l a r 
p a i n s . A s t r u c t u r e d r e c o r d f o r m w a s u s e d t o c o l l e c t t h i s 
i n f o r m a t i o n f r o m these pa t ien ts . 

T h e v i s u a l a c u i t y w a s m e a s u r e d w i t h a n d w i t h o u t 
s p e c t a c l e s o r p i n h o l e wi th a s t anda rd S n e l l e n cha r t a t s ix m e t r e s . 
Es t ima t ion of t empora l l imbal c h a m b e r de p th w a s d o n e a c c o r d i n g 
to v a n H c r i c k ' s m e t h o d [3]. T h e slit l a m p b e a m w a s p l aced 
a l m o s t p e r p e n d i c u l a r to t he pe r i phe ra l c o r n e a l s u r f a c e in t h e 
t e m p o r a l a rea a n d the ang l e o p e n i n g w a s v i e w e d at a 6 0 d e g r e e 
a n g l e f r o m the l ight b e a m . T h e w i d t h o f t h e c o r n e a l s e c t i o n w a s 
c o m p a r e d to the d i s t ance b e t w e e n the c o r n e a a n d the iris. 

I f t h e d i s t a n c e b e t w e e n t h e c o r n e a a n d t h e i r i s 
( pe r iphe ra l an t e r io r c h a m b c r dep th P A C D ) is equa l to o r g r e a t e r 
t han the cornea l th ickness , the pe r iphera l an t e r io r c h a m b c r a n g l e 
w a s d e s i g n a t e d a s g r a d e 4 . A pe r iphera l a n t e r i o r c h a m b c r d e p t h 
o n e ha l f o f the cornea l t h i ckness c o n s t i t u t e d g r a d e 3. G r a d e 2 
dep th o c c u r r e d w h e n the per iphera l a n t e r i o r c h a m b c r d e p t h w a s 
equa l to o n e four th o f the cornea l t h i c k n e s s , w h i l e t h o s e e y e s 
w h o s e pe r iphera l an te r io r c h a m b e r s w e r e less t h a n o n e fou r th o f 
co rnea l t h i cknes s w e r e c lass i f i ed a s G r a d e 1. G r a d e 0 o c c u r r e d 
w h e n n o d i s t a n c e occu r r ed b e t w e e n the c o r n e a a n d the iris. 

T h e measu remen t o f the cent ra l an te r io r c h a m b c r dep th 
w a s d o n e us ing the Haag-St rc i t p a c h y m c t e r m o u n t e d on a slit 
l a m p , a c c o r d i n g to the t e c h n i q u e d e s c r i b e d b y L o w e [9]. T h e 
d i s t a n c e b e t w e e n the co rnea l e p i t h e l i u m t o t he l ens e p i t h e l i u m 
w a s m e a s u r e d tw ice and the a v e r a g e w a s r e c o r d e d . A n e s t i m a t e d 
v a l u e o f 0 . 5 m m w a s s u b t r a c t e d f o r c o r n e a l t h i c k n e s s in a l l 
s u b j e c t s d u r i n g da ta p roces s ing . 

In t r a -ocu l a r p r e s s u r e w a s m e a s u r e d w i t h a G o l d m a n 
a p p l a n a t i o n t o n o m e t e r a f t e r a d r o p o f a m e t h o c a i n e h a d b e e n 
inst i l led into each eye . F luo re sce in f r o m a p a p e r s t r i p w a s u sed 
to s ta in the eye . T w o c o n s e c u t i v e r e a d i n g s w e r e m a d e , a n d an 
a v e r a g e o f the t w o r ead ings w a s t aken . G o n i o s c o p y w a s d o n e 
u s i n g t w o m i r r o r g o n i o s c o p e ( " G o l d m a n " , M o d e l , C l e m e n t 
C l a r k e In t e rna t iona l ) c o u p l e d w i t h 2 % h y p o m c l l u l o s e f l u id , 
e x a m i n i n g 3 6 0 d e g r e e o f the a n g l e a n d c l a s s i f i e d a s d e t a i l e d 
be low. 

T e t r a c a i n e 0 . 5 % ( A l c o n ) w a s u s e d f o r c o r n e a l 
anaes thes ia . Examina t i on w a s d o n e wi th h i g h m a g n i f i c a t i o n o f 
t he slit l a m p m i c r o s c o p e , o b s e r v a t i o n w a s m a d e at the f o u r 
quad ran t s in the e y e . wi th a n d w i thou t m a n i p u l a t i o n . 

T h e wid th of the ang le recess w a s g r a d e d by g o n i o s c o p y 
us ing the Scheie [ 10] sys tem. An occ lndab le ang l e w a s cons ide red 
to be an ang l e in wh ich the p i g m e n t e d t r a b e c u l a r m c s h w o r k w a s 
not v is ib le in three quar te r s o f the c i r c u m f e r e n c e o f the ang l e 

w i t h o u t m a n i p u l a t i o n . F o r e x a m p l e , a w i d t h g rade 2 in the prcs-
c n c c o f a c o n v e x i r is p r e v e n t i n g d i rec t v i e w o f the trabecular 
m c s h w o r k c x c c p t b y m a n i p u l a t i o n a n d g a z e c h a n g e s w a s 
c o n s i d e r e d a s o c c l u d a b l c . 

A c l o s e d a n g l e w a s u s e d t o d e s c r i b e an ang le of 0 or 1 
e v e n w i t h m a n i p u l a t i o n . F o r t h e p u r p o s e o f ana lys i s peripheral 
a n t e r i o r c h a m b c r d e p t h P A C D (Van H c r i c k ' s m e t h o d ) grades 
z e r o t o t w o w e r e d e s i g n a t e d " s h a l l o w " a n d such sub jec t s were 
h y p o t h e s i z e d to h a v e c l o s c d a n g l e . P A C D g r a d e s 3 and 4 were 
" d e e p " a n t e r i o r c h a m b e r s a n d t h e r e f o r e s u c h e y e s w e r e expected 
t o h a v e o p e n a n g l e . T h e d a t a w a s a n a l y s e d u s i n g s tandard 
s ta t i s t ica l m e t h o d s f o r e v a l u a t i n g d i a g n o s t i c tests. T h e sensitivity, 
s p e c i f i c i t y a n d p o s i t i v e p r e d i c t i v e v a l u e s w e r e ca lcu la ted . 

R e s u l t s 
A tota l o f 2 4 0 p a t i e n t s a n d 2 5 0 c o n t r o l s w e r e recru i ted into this 
s tudy. P a t i e n t s w i t h g l a u c o m a w e r e s l i gh t ly o lde r than their non-
u l a u c o m a p a t i e n t s b u t t h e d i f f e r e n c e w a s n o t s t a t i s t i c a l l y 
s i g n i f i c a n t (P > 0 . 0 5 . 5 7 . S y c a r s S D = 11.5 v e r s u s 55.Sycars 
S D = 10.7). T h e r e w a s n o s ta t i s t i ca l ly s ign i f i can t sex differential 
a l t h o u g h an o v e r a l l m a l e p r e p o n d e r a n c e w a s o b s e r v e d in both 
g r o u p s ( T a b l e 1). 

T a b l e I : A g e a n d s e x d i s t r i b u t i o n o f g l a u c o m a and non-
g l a u c o m a p a t i e n t s 

G l a u c o m a Non-g laucoma 
C h a r a c t e r i s i t i c s n % n % 

A g e g r o u p s 
3 0 - 3 9 14 5 .8 18 7.2 
4 0 - 4 9 4 7 19.6 5 3 21 2 
50 - 5 9 6 0 2 5 . 0 6 5 25.0 
6 0 - 6 9 8 3 3 4 . 6 82 32.8 
7 0 a n d o v e r 3 5 15.0 3 2 12.8 
T o t a l 2 4 0 2 5 0 
S e x 
M a l e 143 5 9 . 6 133 53.2 
F e m a l e 9 7 4 0 . 4 117 46.8 
Tota l 2 4 0 2 5 0 

T a b l e 2 : U s e f u l n e s s o f P A C D in d e t e c t i o n o f u o n i o s c o p i c a l l v 
c l o s c d a n g l e s 

P A C D All gon iocop iea l l y All gomocopical ly 
c lo sed opened Tolal 

"Sha l low" grading 0 - 2 36 42 72 
"Normal" grading 3 - 4 •4 4 OS 412 

4 0 4 5 0 490 
Sensit iv i ty 9 0 0 % (95% CI 59.8 - 99 6) 
Spec i f i c i ty 9 0 . 7 % (95% CI S2 7 - 94 4) 
+• Predictive va lue 4 7 . 8 % (95% CI 2 7 4 - 6 S 4 ) 
- Predictive value 9 9 1% (95% CI 94 2 - 100) 

Table 2 s h o w s the P A C D g r a d i n g s in eye s gonioscopica l ly clo>ed 
a n d o p e n a m o n g all s u b j e c t s s tud ied . A h igh propor t ion o f e > e s 
( 9 0 % ) w i t h g o n i o s c o p i c a l l y c losed a n g l e s had P A C D grading-s 
z e r o to t w o d e s i g n a t e d s h a l l o w in th is s tudy. 
P A C D g r a d i n g s zcn» t o t w o w e r e f o u n d »n 42 eyes out of 450 
g o n i o s c o p i c a l l y o p e n a n g l e s . T h i s g i v e s t he sens i t iv i ty *nd 
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specificity o f P A C D es t ima t ion in p r e d i c t i n g t h e p r c s c n c c o f 
occluded angle to b e 9 0 . 0 % ( 9 5 % CI 5 9 . 8 - 9 9 . 6 ) a n d 9 0 . 7 % 
(95% CI 82.7 - 94 .4 ) r e spec t ive ly . T h e p o s i t i v e p r c d i c t i v c 
\alucs of the test w a s 4 7 . 8 % ( 9 5 % CI 2 7 . 4 - 6 8 . 4 ) w h i l e t h e 
negative predict ive v a l u e o f t he tes t w a s 99 .1 % ( 9 5 % CI 9 4 . 2 -
100). 

Among subjec t s w i t h n o g l a u c o m a , g o n i o s c o p y iden t i f i ed 
14 eyes (5.6%) wi th o c c l u d a b l c a n g l e s . P A C D g r a d i n g s c o r r e c t l y 
identified 12 of such e y e s ( S 5 . 7 % ) . T h e tes t i d e n t i f i e d 2 3 8 e y e s 
ivhodo not have o c c l u d e d / o c c l u d a b l c e y e s w h e r e a s g o n i o s c o p y 
identified 2 3 6 of s u c h e y e s a s no t o c c l u d a b l c ( T a b l e 3) . 

Table 3 : G o n i o s c o p i c a p p c a r a n c c a n d P A C D in e y e s w i t h 
glaucoma and c o n t r o l s 

G l a u c o m a N o n g l a u c o m a 
3onio width N o . o f e y e s % N o o f e y e s % 

Tloscd 0 2 3 9 . 6 0 0 
>pen 1 13 5 . 4 4 1.6 

2 6 7 2 7 . 9 3 4 13 .6 
3 124 5 1 . 7 152 
4 13 5 . 4 6 0 

otal 2 4 0 2 5 0 
PACD 

'Shallow* 
0 3 1.3 0 0 
1 6 2 . 5 4 1.6 
2 5 7 2 3 . 8 8 3 . 2 

S'omial * 3 9 9 4 1 . 2 158 6 3 . 2 
4 7 5 13.2 8 0 3 2 . 0 

otal 2 4 0 2 5 0 

The P A C D g r a d i n g s w a s a l s o a b l e t o i d e n t i f y 2 8 o u t o f 
6 eyes (77 .8%) o f s u b j e c t s w i t h P A C G w h o h a d g o n o s c o p i c a l l y 
losed angles . F o r p a t i e n t s w i t h g o n o s c o p i c a l l y o p e n a n g l e s , t h e 
rst identified c o r r e c t l y 168 o u t o f 2 0 4 e y e s ( 8 2 . 4 % ) . T h e r e su l t 
resented in T a b l e 4 i n d i c a t e d a l o w p o s i t i v e p r c d i c t i v c v a l u e 
17.8%) but a h igh n e g a t i v e p r e d i c t i v e v a l u e ( 9 9 . 1 % ) . 

able 4 : P A C D in s u b j e c t s w i t h P A C G a n d P O A G 

'A CD P A C G P O A G T o t a l 

Shallow" 2 8 3 8 6 6 
fo rma l 8 168 174 

3 6 2 0 4 2 4 0 
iensitivity 7 7 . 8 % ( 9 5 % C I 5 9 . S % - 9 9 . 6 % ) 
ipccificity 8 2 . 4 % ( 9 5 % C I 8 0 . 7 % - 9 4 . 4 % ) 
• Prcdictivc va lue 4 7 . 8 % ( 9 5 % C I 2 7 . 4 % - 6 8 . 4 % ) 
Predictive va lue 9 9 . 1 % ( 9 5 % C I 9 4 . 2 % - 1 0 0 % ) 

Tab le 5 s h o w s t h e p e r f o r m a n c e o f c e n t r a l a n t e r i o r 
hamber by opt ica l p a c h y m e t r y in t he d e t e c t i o n o f o c c l u d a b l c 
nglc in sub jec t s wi th n o g l a u c o m a a n d in t h o s e w i t h e s t a b l i s h e d 
nmary g l aucoma . A C A C D l e s s t h a n 2 . 5 m i n w a s u s e d a s a c u t 
(Tfor shallow anter ior c h a m b e r . O f the 14 e y e s w i t h n o g l a u c o m a 
ut occludablc angle , C A C D w a s l ess t han 2 . 5 m m in 13 o f t h e m , 
i the 236 eyes Vw ith n o g l a u c o m a and have angles not oodudiblc, 
IACD less than 2 . 5 m m w a s f ouod iao^y 16 eyes amd220 eyes 
ad C A C D 2 . 5 m m o r more. Tfce saasattiviiy «?>tf CACD in 

i d e n t i f y i n g o c c l u d a b l c a n g l e s in e y e s w i t h o u t g l a u c o m a w a s 
9 2 . 9 % w h i l e t he spec i f i c i t y w a s 9 3 . 2 % . 

T a b l e 5 : T h e d i s t r ibu t ion o f C A C D < 2 . 5 m m in e y e s w i t h 
g o n i o s c o p i c a l l y o c c l u d a b l c a n d n o n - o c c l u d a b l e a n g l e s in e y e s 
w i t h g l a u c o m a a n d w i t h o u t g l a u c o m a 

C A C D N o g l a u c o m a P r i m a r y g l a u c o m a 
< 2 . 5 m m 

O c c l u d a b l c O c c l u d a b l c O c c l u d a b l c O c c l u d a b l c 
a n g l e Yes a n g l e N o Y e s N o 

Y e s 13 16 21 8 
N o I 2 2 0 15 196 
T o t a l 14 2 3 6 3 6 2 0 4 
S e n s i t i v i t y 9 2 . 9 % 5 8 . 3 % 
S p e c i f i c i t y 9 3 . 2 % 9 6 . 1 % 

In 2 4 0 e y e s w i t h e s t a b l i s h e d p r i m a r y g l a u c o m a , 3 6 e y e s 
h a d o c c l u d a b l c a n g l e s a n d 21 e y e s h a d C A C D w a s l ess t h a n 
2 . 5 m m . T h e p r o p o r t i o n o f e y e s w i t h C A C D < 2 . 5 m m w a s h i g h e r 
in e y e s w i t h o c c l u d a b l c a n g l e s c o m p a r e d t o n o n - o c c l u d a b l e a n g l e 
( 5 8 . 3 % v e r s u s 3 . 9 % , P < 0 . 0 0 1 ) . T h e s e n s i t i v i t y o f C A C D in 
i d e n t i f y i n g o c c l u d a b l c a n g l e s in e s t ab l i shed g l a u c o m a w a s 5 8 . 3 % 
a n d th i s w a s s ta t i s t i ca l ly s i g n i f i c a n t l y less t han 9 2 . 9 % in s u b j e c t s 
w i t h o u t g l a u c o m a . 

D i s c u s s i o n s 
T h e p r e s e n c e o f s h a l l o w a n t e r i o r c h a m b e r h a s b e e n a s s o c i a t e d 
w i t h c l o s u r c o f t h e d r a i n a g e a n g l e [2] , y e t r o u t i n e m e a s u r e m e n t 
o f c h a m b e r d e p t h is not d o n e , e v e n w h e n v i ta l d e c i s i o n s h a v e t o 
b e t a k e n s u c h a s t he a v o i d a n c e o f t h e u s e o f m y d r a t i c s in o r d e r 
t o a v o i d p r e c i p i t a t i n g a n g l e c l o s u r c g l a u c o m a , o r a n t e r i o r 
c h a m b c r d e p t h m e a s u r e m e n t s in s u b j e c t s w h o p r e s e n t w i t h 
i n t e r m i t t e n t a n g l e c l o s u r c g l a u c o m a . 

S o m e t i m e s a n t e r i o r c h a m b e r d e p t h m e a s u r e m e n t i s t o 
d i s t i n g u i s h b e t w e e n p r i m a r y a n g l e c l o s u r c g l a u c o m a a n d p r i m a r y 
o p e n a n g l e g l a u c o m a . T h e r e a s o n f o r n o t r o u t i n e l y m e a s u r i n g 
a n t e r i o r c h a m b c r dep t h c o u l d b e b c c a u s c t h e w e l l k n o w n m e t h o d , 
o p t i c a l p a c h y m c t r y is c u m b e r s o m e a n d n e e d s s p e c i a l i s e d 
e q u i p m e n t s a n d t r a in ing in i ts u s e . Yet it i s i m p e r a t i v e tha t a n 
e s t i m a t e o f t h e a n t e r i o r c h a m b c r d e p t h b e m a d e . C e n t r a l a n t e r i o r 
c h a m b c r d e p t h ( C A C D ) m e a s u r e m e n t b y o p t i c a l p a c y m c t r y h a v e 
b e e n f o u n d in th i s s t u d y t o h a v e a h i g h s e n s i t i v i t y a n d s p e c i f i c i t y 
( 9 2 . 9 % , 9 3 . 2 % r e s p e c t i v e l y ) in i d e n t i f y i n g a n g l e s c a p a b l e o f 
o c c l u s i o n in e y e s w i t h o u t g l a u c o m a . T h e c u t o f f v a l u e o f C A C D 
l e s s t h a n 2 . 5 m m u s e d in th i s s t u d y h a s b e e n f o u n d t o b e t h e l eve l 
at w h i c h t h e r e i s a n i n c r e a s e in r i sk o f d e v e l o p m e n t o f a c u t e 
a n g l e c l o s u r c g l a u c o m a in o t h e r p o p u l a t i o n s [ 2 ] . C A C D 
m e a s u r e m e n t p e r f o r m e d p o o r l y in O l u r i n ' s s t u d y [11] p r e s u m a b l y 
b c c a u s c b o t h s u b j e c t s w i t h a n g l e c l o s u r e g l a u c o m a a n d P O A G 
w e r e n o t d i f f e r e n t i a t e d o r p e r h a p s t h e cu t o f f v a l u e o f 2 . 5 m m 
w a s n o t r i g h t f o r o u r p o p u l a t i o n . 

In t h i s s t u d y , C A C D m e a s u r e m e n t l e s s t h a n 2 . 5 m m w a s 
o n l y a b l e t o i d e n t i f y 5 S . 3 % o f g l a u c o m a s u b j e c t s w i t h a n g l e 
c l o s u r c i d e n t i f i e d b y g o n i o s c o p y . O t h e r e y e s w i t h P A C G h a d 
C A C D 2 . 5 m m o r m o r e b u t p e r i p h e r a l a n t e r i o r c h a m b c r 
m e a s u r e m e n t i d e n t i f i e d 2 8 o u t o f 3 6 e y e s w i t h P A C G ( 7 7 . 8 % ) . 
Although CACD measurement identified occludablc angles in 
noo^lzuconu eyes uith 92_9%> sensitivity and 9 3 J 2 % specific-
ity. it « a s only able to identify a little above 50% of the eyes 
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with occluded angles in subjects with established PACG as found 
by Olurin [ I I ] . Bearing in mind the possibility of differ ing 
measurement methods, these 2 studies in Nigeria within the same 
population suggest there may be a true di f ference in the anterior 
chambcr configuration of subjects with PACG in this population. 
Perhaps eyes with C A C D 2.5mm or more but shallow PACD arc 
eyes with plateau iris. Alternatively the C A C D value that poses 
a risk for angle closurc glaucoma may be higher than the cut off 
value used in this study for this population. 
E x p l o r i n g t h e r o l e o f C A C D m e a s u r e m e n t a n d P A C D 
measurement in a communi ty setting will g ive more decisive 
result. Peripheral anterior chambcr depth measurement by the 
Van Merrick's method has been found to correlate well with 
g o n i o s c o p i c c l a s s i f i ca t i on in C a u c a s i a n s [4], S t u d i e s in 
Greenland. Taiwan and India [6-8] report fair to poor performance 
of the test. These arc populations with a high prevalence of angle 
closure glaucoma. 

A modified grading scheme of the Van Merrick's test was 
found to be an efficient screening method in Mongolia [5J. In 
that study sensitivity was 9 9 % and specificity of the Van Mcrrik's 
test was 66%. The cut of f value for PACD used in that study was 
0 to 2 similar to the grades 0 to 2 used in this study. 

Previous studies in Greenland. India and Taiwan [6-8] 
suggest the PACD test docs not combine high sensitivity with 
high specificity. The currcnt study found that PACD estimation 
is a g o o d test in i den t i fy ing gon ioscop ica l l y occ luded or 
occludablc angles in all eyes examined, sensitivity was 90.0% 
and specificity was 90.7%. using gonioscopy as the gold standard. 

B o t h e x a m i n a t i o n s , g o n i o s c o p y a n d P A C D 
measurements were performed by the same author on the same 
subjects eliminating the chancing of measurement variations. As 
a tool in distinguishing PACG from POAG. the sensitivity was 
77 .8% and the specificity was 82.4% using PACD gradings 0 to 
2 to designate shallow chambers , hence occludable/occludcd 
ang les . PACD measurement pe r fo rmed bet ter than C A C D 
measurement by optical pachymetry in identifying eyes with 
PACG f rom eyes with POAG. 

The C A C D as a screening test may have the potential of 
p e r f o r m i n g wel l in e y e s wi th n o e s t a b l i s h e d d i s e a s e i.e. 
communi ty screening for potentially occludablc angles, but the 
expensive equipment and training and t ime required may not 
jus t i fy its use. The PACD test may be useful in screening patients 
in the clinic to identify narrow angles, to avoid dilatation in such 
eyes , it is useful test in making a diagnosis of intermittent a n g l ; 
c losure g laucoma and in clinics where there is no access to a 
g o n i o s c o p c P A C D h e l p to d i s t i n g u i s h P O A G for PACG 
P A C D m e a s u r e m e n t m a y a l so be u se fu l in i den t i f y ing sub-
j e c t s wi th na r row ang l e s w h o m a y later p re sen t wi th P A C G . 
those w h o need to be fu r the r examined or r ece ive p rophy lac -
tic t r ea tment . 

C o n c l u s i o n 
C A C D and P A C D m e a s u r e m e n t s are both sensitive methods in 
detect ing occ ludab lc ang l e s in Niger ian. Both tests arc able to 
detect accurately establ ished eases of PACG, the PACD performed 
better in the latter eyes . T h o s e subjec ts with PACG who have 
C A C D 2 . 5 m m or m o r e m a y have plateau iris. 
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