
4, 1.· .. ,\ 

-

( 
·• 

( 
'ft. 

.... 

POLAROID BAR VERGENCES 
<PBV) 

BRADLEY N. ZAJAC 

FERRIS STATE COLLEGE OF OPTOMETRY 

\ q ~' 



,_ ~ 

.· 
( · 

PURPOSE 

POLAROID BAR VERGENCES 
CPBV) 

Polaroid Bar Vergences is a modified vergence test at near 

utilizing the technique of the polaroid vis-a-vis (as originally 

developed by J.R. Griffin) and a bar prism to determ~ne near 

point limits of BI and BO vergence movements. 

The intent of this paper is twofold: 

1) To investigate the relationship of standard near bar 
vergence testing with PBV utilizing an adult and 
pediatric clinic sample. 

2) Utilization of the PBV in two vision screenings: 
a) to compare findings with the Modified Clinical 

Technique Pass/Fail criterion in the first 
vision screening 

b) to use in a second, larger screening, as a 
Pass/Fail screening tool criterion of near 
point vergence ranges. 

THE VIS-A-VI S TEST 

Griffin's vi s-a-vis technique was developed for the detection 

o f suppression and other binocular problems in which suppression 

and other binocular problems may be involved including 

anisometropia, anomalous correspondence, amblyopia and 

microtropia.l 
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VIS-A-VIS (caNT) 

A brief summary of the recommended procedure for Griffin's 

vis-a-vis is as follows: 2 

1) The patient looks binocularly at the examiner from 
a distance of 50 ems and is asked which of the examiner's 
eyes he can see. 

2) The patient is instructed to close either his right or 
left eye and report which of the examiner's eyes he 
can see. This test may be used for the perceptual 
testing of "laterality" and "directionality" in 
conjunction with suppression testing. Laterality 
refers to one's awareness of left and right body 
s iJedness. When the patient closes his right eye 
(either a voluntary blink or with finger), determine 
if he demonstrates good lateraLity by knowing which 
e y e or hand to use. In testing for directionality 
(e gocentric localization), ask the patient to report 
which appears black to him with his right eye closed. 
Determine if he can accurately point ot the eye that 
appea rs to be black. 

3) Ila v e t he pati e nt open both eyes and report whether one 
o f t he examiner's eye s is blacked-out at any one 
mo~en t. I f both eye s ar e seen, suppression is assumed 
to b e a b s e nt. 

The modifica tion of the above test to incorporate vergence 

testing at near is the procedure of PBV. 

Bt.S_LS OF PP.V 

PBV is based on the principle that crossed polaroids transmit 

vcr Jitt:l e l i ght and appea r " b l u.c k". In the i mlividual '.vith 

normal bino c ularity, polaroid glasses worn by both examiner 

and patient wi ll result in the patients perception of both 

examiner ' s eyes being open. If suppression occurs, crossed 

polaroids will result a nd one of the examiner's e yes will 
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appear black : see fig. below 
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(Fig. from Griffin) 3 

In the in~ividual with normal binocularity and no suppression, 

both cx am i n (~r' s eyes are seen as open and no "black" is seen. 

Th e r e ar e c r ossed polaroids in this situation (patients OD 

c a11 no t s ee exami ners OD and patients OS cannot see examiner's 

OS) bu t f us i on o f both images allows the perception of both 

eye s seen as open. 

If, hmvevt:~r, a vergence demand is now placed of the patients 

visu~l s y stem, a limit of fusion ability is reached and the 

patient will no longer fuse; diplopia results and is 

sub }e-.::tively reported as seeing "black", or as a "black eye" 

(s ee figure below) 
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When the vergence demand is then reduced, a point where 

fusion is re-established occurs and the "black" dissappears. 

Tlus is the basis for recording the BREAK/RECOVERY value 

for PBV as described in the procedure section. 

P~ELiriNAP.Y PPOCEDURE FOR Pr.V 

The r·atient is seated directly in front of the examiner. 

Polaroid glasses are worn (over current glasses if any) by 

bo th examiner and patient. The sequence utilized for this 

study is outlined as follows: 

l) Examiner holds his hand over patients right eye and 
states: "I have a black eye now - tell me which one 
is black?". 

Correct response: examiners right eye is visible 
and examiner's left eye appears 
black. 

~~ Lxaminer holds his hand over patient's left eye and asks: 
"!·~ow which eye :;s black?". 

Correct response: examiner's left eye is visible 
and examiner's right eye is black. 

3) Both eyes are exposed and the patient is asked: 
"\'.'hich eye is black now?". 

Correct response: both eyes are open 

IJ r .. 1mincr should further tes t for simultaneous perception 

5 

l askins "Do you sec both of my eyes at the same time?" 
"Do one of my eyes appear black - even for a second~ 

"Do ~'OU sec 1ny black?". 

· ;urther check of simullaneous perception may be 
~ kly assescd by the 0x~miner closing one eye or the 
at r and asking the patien t which of the examiner's 
e~· is closed. l\sk tlw p.:tt ient to point to whichever 
·-·:-:am i ner' s eye is c lased. 

4 
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The ! ,c;. t. i en t with no constant or alternating suppression will 

h3\"i_~ ~s sed che p rocedure up to this point. Examiner is now 

l~C:-"l ~1y to proceed with r nv only if all correct responses 

ha,·e been given : an incorrect response indicates suppression 

;:;r.·: ~ , ·:·.si.sts of no t see in CJ both e yes open at the same time, 

1· c ..: or: s t a n t ,1 wa re n e s s n f " b L-w k " or a " b 1 a c k eye " . This 

1s essential l y th e vis- a - v is t e st. 

2.D.D_CECJlPE EC R P~V 

E:-: c-:r.1 i ne1~ ta kes " bar t> rism and hcCJins with BI findings. 

:· l :.: '-". ~ ' ; r e f o r t h i s s t u d y is o u r l i no cl a s f o ll ow s : 

!' 1 ] 1 -reas ing 13 [ i s 3ppl iE~d and pati0nt is asked: 
"Tell me \vhe n :::ou sec' 1 b.luck 1

, even for just a 
seco nd - v; a t c h my o y .:: s very car o f u 11 '/" . 

,:ont.i.nu ...__ a d cl i nq ! >rism i r rc.,~;pon c;r> ,·1fter 3 seconds is 
no a; pea r an ce o f "bl a c k". 

Reco r d EirsL fin d in0 wh e re ~atient perc ieves 
cons istant " b lack". 

No w decrease BI until patient reports both eyes are 
s ee n a s open 1:1ithout any "black". 

:} .-. ., . 
• ,, ,, IJ }"C ! .1.11-ll r. 

EO Hepo:::at verbal in::.; tnlc l: io n s C1 hCJV(' .1 ncl r eco rd as a b o ve 
util.i.zinsJ BO pci sm i. nslei:Hl o f Pl . 

,\s ~.\·i.i:h ,::n~' vergence testing , encou(cl<J me n t: to "La t c h c areful l y " 

7:1". : "Tn to ma.ke them (eyes) come to~j'e t h er " s hou .l c1 b e g i ven . 

~ i :. 1.i. :·. • t' r -! ~o nl eel a r -· : PBV B I: l3l< J::/1.1< / J{ECOV E l"<. Y 

]31 l J:ll<l~J\K/nECO\/J·:J~':' 
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MIA EOR EBY 

Data utilizing the PBV technique was determined from a 

clinic population and a vision screening population. 

This data follows in section 1 and section 2, respectively. 

SECTION ONE 

Standard bar vergences at near were taken in addition to 
PBV in 15 adult patients and 8 pediatric patients during 
the course of a general optometric examination. The 
criterion for all patients in this group was: 

1) No strabismus 
2) BVA of 20/20 or better 
3) CT no greater than 6 p.d. eso or exophoria at near 
4) Adult observers age 20-30. No presbyopia. 

SECTION TWO 

Data from vision screenings involving youngsters enrolling 
in June Brown's LET'S READ program in Detroit. A Modified 
Clinical technique consisting of VA's, CT, retinoscopy 
and ophthalmoscopy was utilized. PBV's were taken in 
the f irst screening on a random sample (time restraints 
precluded PBV on all students) • 

The second vision screening expected a tu~nout of several 
hundred youngsters, and based on experience from the 
first screening, it was decided to modify the PBV test 
to a screening procedure by utilizing only a 6 p.d. BI 
and BO hand held p rism. Pass = simultaneous perception 
of both eyes with 6.p.d. BI or BO. Fail = perception 
of black with either 6 p.d. BI or BO (selection of 6 p.d. 
level a s Pass /Fail was based on first vision screening 
data) . In this manner, the test is essentially a vis-a-vis 
l es1 with the added benifit of screening f o r possible 
!..c UP!. ress io n ve r gence anoma lies. 

6 
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DATA DATA FOR PBV: SECTION ONE 
( 

SUBJECT AGE M/F BAR VERGENCES BI BREAK/REC. 
BO BREAK/REC. 

PBV BI BREAK/REC. 
BO BREAK/REC. 

s.B. 21 M 14/25/12 20/8 

M.T. 33 M 
16/35/30 40~ 
10/16/14 18/16 
18/30/25 30/25 

M.P. 26 M -/8/6 16/12 

J.R. 37 M 
-/40+/- 40+/-
12/16/14 16712 
14/35/25 35/25 

A.T. 26 M 10/12/10 14/10 

L. Z. 21 F 
10/35/20 40/3~ 
10/25/20 20/14 
10/ 40+/- 30~25 

D.R. 29 F -/12/10 10/8 
-/14/12 30/25 

P.T. 26 F 14/18/16 18/12 

D.D. 26 M 
14/40+/- 30716 
25/35/20 20 14 

J.D. 20 M 
18/40+/- 40+/-. 
4/16/14 12/10 
4/30/16 20/18 

K.G. 27 M -/35/25 20/18 
-/25/20 20/18 . 

B.Z. 27 M 20/30/25 25/ 20 
20/40+/- 40+/-

J.D. 27 M -/20/16 20/18 

C.M. 21 F 
-/30/25 25/20 
10/20/16 16/14 

J.M. 32 M 
· 20/30/25 • 25/ 20 
8/12/10 8/6 
1 6/20/1 6 12/10 

M. R. 6 M - /1 4/1 2 14/12 
- / 20/18 - 25/ 20 

E . S . 7 M 14 / 18/12 18/14 
20/ 25/12 12/8 

B. S . 7 H 16/20/14 10/8 
20/25 1 4 18/8 

H.::i . 9 F -/12/10 10/8. 
_....::.LQL2 0 3 0/2 5 

'l . ~1. 7 M -/1 4/10 12/10 
_-:L2 5/20 25/?0 __ . 

K.O. 7 F -·/18 /16 14/12 
_::/)5 1 20 25/20 

J' • .] . 8 F -/14/1 2 12/10 

n.c. 6 ]\1 

10/2 0/18 25/ 20 
- / 8/6 8/g 
- / 12/10 14/12 
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ANALYSIS QE MIA: SECTION ONE 

All measurements of near vergences were made with a standard 

large prism bar (28x30rnm) with l-2-4-6-8-10-12-14-16-18-20-

25-30-35-40 p.d. steps. 

A plot of BI bar vergences vs. PBV BI for the adult sample, 

pediatric sample and combined sample as well as the BO 

comparisons are found in figures 1 and 2. Analysis of 

section one data is found in table l. 

In analyzing the PBV data, the term 'unit of deviation• is 

defined as follows: 

Unit of deviation = the number of step prism jumps the 
PBV reading differs from the bar vergence 
reading 

e.g.: Bar vergence reading 
PBV reading 

= 16 
= 14 =one unit deviation 

This 'unit o f deviation' was chosen in an attempt to correlate 

the PBV findings with standard bar vergence findings. Because 

standard bar vergence findings are taken in a step-function 

manner, the p lots of figs.l and 2 have the corresponding 

JUmp prism s t eps along both axes. 

In ,Js:in , '..hi.::: cri t Pr:i 0 n f or c ompi:t r j son, r11 •d arb i trarily selecting 

t hose tol ~ l correlations wbi6h f all within 2 uni t s of deviation 

(i.e . PBV and standard ba r verqences agree within 2 prism jumps), 

Rl 1 of the nr findings corrclatP whil e 70% of the BO findings 

• (d 1· ~ 1 a t t • 

9 



• ;oo, TABLE ONE 

ANALYSIS QE MIA: SECTION ONE (coNT) 

UNITS OF DEVIATION 
OF PBV FROM STANDARD 
BAR VERGENCES 

BI BREAK 0 
1 
2 
3 
3+ 

BI Recovery 0 
1 
2 
3 
3+ 

BO Break 0 
1 
2 
3 
3+ 

BO Recovery 0 
1 
2 
3 
3+ 

Total BI correlation 

No deviation 
vJi thin 1 unit 
VJi thin 2 units 
vJi thin 3 units 

Total GO Correlation 

No deviation 
\vi thin 1 unit 
I··Jithin 2 units 
\\Ji thin 3 units 

%ADULTS 

20% 
40% 
20% 
13% 
7% 

7% 
40% 
33% 
20% 
0% 

40% 
33% 
13% 
7% 
7% 

33% 
27% 
13% 
13% 
13% 

%ADULTS 

13% 
53% 
80% 
97% 

37¥, 
60% 
73% 
90\\ 

10 

%PED. 

38% 
38% 
12% 
0% 
12% 

38% 
38% 
12% 
12% 
0% 

25% 
50% 
12% 

0% 
12% 

25% 
50% 
12% 
12% 
0% 

%PED. 

38% 
7 5% 
88% 
94% 

25% 
75% 
88% 
94% 

%TOTAL 

28% 
39~ 
17% 
9% 
9% 

18% 
39% 
26% 
17% 
0% 

35% 
39% 
13% 
4!6 
9% 

30% 
35% 
13% 
13% 
9% 

%TOTAL. 

22% 
61% 
83% 
96% 

33% 
65% 
70% 
94% 
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It is interesting that a higher percentage of BI findings 

correlate than BO findings. Standard bar vergence testing 

utilized a high-contrast accommodative target (a near point 

acuity chart mounted on a small wooden tongue depressor) while 

the PBV required the patient to watch the examiners eyes for 

the appearance of 11 black~' PBV offers a lower contrast and 

there fore lower accommodative demand than does the standard 

bar vergence method. For this reason, one would expect PBV 

not to exactly correlate with the standard bar vergence findings. 

BI findings seem to correlate better than BO findings 

because the BI limits of divergence are influenced to a 

lesser degree by accommodation than the BO limits. The 

accommodative/convergence relationship plays a greater 

part in maintaining singleness (albeit blurred vision) at 

near with the BO limits of convergence. Because the PBV 

provides less of an accommodative demand, one would expect 

a lower PBV BO finding than standard bar vergence testing. 

Eve n thoug h PBV does not exactly correlate with standard 

ba r vergenc e s (and one would not expect them to as mentioned above), 

Lhc r e J.a U o n ship bet:vJeen bar ve r gence BHEl\K/RECOVERY values 

and those obta i ned with t he PBV technique agree sufficiently 

to be considered a techni que in testing limits of vergence 

.fusion Ell near as an alternative n1e thod. 

11 
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DATA 

ELF 

F 

F 

p 

p 

p 

p 

p 

F 

p 

p 

p 

F 

p 

p 

SEC. 
FAILED 

Acuity 

Acuity 
Ret. 

Acuity 
Ret. 

Acuity 
Ret. 

I1Cl 
PASSED 10 
FA I LED t~ 

DATA FOR PBV: SECTION TWO Clsr SCREENING) 

AGE M ~Bl 

6 

10 

11 

11 

12 

7 

15 

7 

9 

10 

10 

7 

11 

5 

F 

M 

M 

M 

M 

M 

M 

F 

F 

M 

M 

M 

M 

M 

8/6 

8/6 

10/8 

12/10 

18/16 

4/2 

16/14 

6/4 

10/8 

14/2 

10/8 

6/4 

14/12 

10/8 

SUMMARY OF DATA 

X PBV DI !3/R 
12/9 

7/5 

eiDLB.Q 

16/14 

8/6 

16/14 

14/12 

25/20 

4/2 

35/30 

6/4 

10/8 

4/2 

25/20 

6/4 

18/16 

12/10 

X PBV BO B/R 
16/13 
9/7 

Se ven additional youngsters did no t pass the initial requirements 
for t.he pre liminary procedure of PBV. They passed the MCT 
but were unable to g ive PBV results because of impression 
of suppress ion or l ac k of understanding the test itself. 

12 



MIA DATA FOR PBV: SECTION TWO (2ND SCREENING) 

MCT 
£LE 

SEC. 
FAILED AGE MLE PBV P/F 

P 6 M F BI 
P 4 F F Did not understand 
P 12 M P 
F Ret.ATR 14 F P 
P 13 M P ....... ~ .• .,.._..~, .. • .... , ...... ....,.,... ... -~·-,-........... ,..,,,....---n'''' .... ~ ,.._ U• .. '"•••'' ..,,_ ,. ... ~ ... ·'-'-"•--.h• .. ~ ,_.. --- ... ..__f ________ ...... - ... --#.-._,. __ . ·--
P . 8 F P 
p 13 M P 
P 8 F P 
P 11 M F BO 

~--·~·-···-·-- , ............. ·-·--· .. __ 4.·-········ ... ~------ -Una t.t.~n.tl.:v..~-- -- ·-·---· ... __ .. 
P 8 F P 
P 8 F P 
P 6 F P 
P 5 F P 
P 4 F F BI p------·-·- ------···-·· ·3··-~··--.... F-~~---··nrd:·-!ic;E-··u;c:re-r·stan<:r··-

p 7 M F BO 
F AC:Strab. 12 M F Suppression 
F Acuity 5 F F BI and BO 
P 6 F P p _____ .. ____ .. ------------·"''8"-···---:p-·--··- ]?" ...... ··---~----.. --··--- ~--·-- ··-

F Ret.ATR 6 F P 
F Acuity 9 M F BI and BO 
P 11 M P 
P 6 M P .. ------......... - . ....-- """·~--4···- · "·' .,._ ... _ ..... __ ._ .. , ................. ..... .... -j~ ...... --... - ..... , . ___ ... , __ .... _..,_ ......... _& 
P 12 M P 
P 7 M F BI 
P 11 M P 
P 9 M P 
F Ac.Re t. 12 M P p-----.. -·· ---·---... ·---·· -·---·-· -·I :r·· -- ·· -M:- -- ~---·-·- "F" ... i3·r··-· ---·····- .. .. - · -· · ·-- ..... _ ~ ·· 
P 12 F P 
P 1 0 F P 
P 5 F P 
P 9 M P P------· ··- -- - ... ·--·-.. 8 F F B I ................................ --- ---

p 6 F F Bi and BO 
F Acu ity,Ret. 14 M p 
F Aru ity,Ret. 5 M p 
p 7 F p '· ... , ... ... - ~-·· , . ,,., . ... 
r 6 F p 
p 8 F F BI 
p 7 f\1 F Suppression 
p 1 0 l\1 p 
p 9 r-1 p 

r 9 F p 
p 9 F I' 
p 9 l\1 p 
p 7 F p 

7 ... F F BI r 
p 1 2 F p 

r 7 Jill p 
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MIA (CONT) SECTION TWO: 2ND SCREENING 

SU~1MARY OF DATA 

.:.' 

RESULTS OF VISION SCREENING PERFORMED APRIL 25~ 1981 

MCI ~ (6 P.O. BI AND BO) 

%PASSED 
______-%PASSED --- 68 

85~ %FAILED -32 

ru PBV (6 P.O. BI AND BO) 

.%FAILED 
---%PASSED - 63 

15~ %Ff\I LED--·-- 37 

ANALYSIS DE MIA: SECTION T\40 
t •••• , 

·~fie above da ta was taken from a r.andon sample o f 52 youngsters 

of app roximately 200 youngsters screened, Time· res~rictions 

did no t p e rmi t sampling all children . 

From the resu lts a bo ve, of t he 85% of the children who passed 

tho screening , 3 2 % fa i led t h G PDV . The parents of these 

children were adv i s ed to have their childs eyes examined 

1f t.hey f~lt their c hild was not performing adequately in the 

rCL.ld i ng t 1· ,qram. 

13 
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ANALYSIS OF DATA: SECTION TWO (coNT.) 

It should also be noted that of the 15% who failed the MCT, 

63% passed the PBV. This is reflective of the fact that 

most of the MCT failures were because of decreased distance 

acuity as a result of myopia greater than 0.500 {the 

criterion used in this MCT). 

It is relatively significant that fully one-third of those 

children who passed the MCT failed to pass a small vergence 

demand of 6 p.d. utilizing the 'modified' PBV. Vergence 

testing in a screening situation can be combined with 

a suppression test as was done in this screening quite 

easily, and add another test to the optometric armamentarian. 

Although the PBV technique has not undergone extensive 

clinical testing, it is felt that PBV· represents a 

valid testing procedure for near point vergence analysis, 

as performed in this report. 

14 
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DISCUSSION 

The basis of the PBV is a subjective awareness of "black" 

or a "black eye" when convergence or divergence can no longer 

maintain a fused image. Diplopia is experienced, crossed 

polaroids occur, and "black"is perceived. Recovery is indicated 

when fusion is re-established and binocular vision with 

no diplopia is maintained. 

The relationship between bar vergence BREAK/RECOVERY values 

and those obtained with the PBV technique agree sufficiently 

to be considered a technique in testing limits of vergence 

fusion at near which are comparible to bar vergence values. 

Although low bar vergence or low PBV findings are not 

c diagnostic of a particular vergence anomaly, findings below 

expecteds do contribute to the distinct possibility of a 

vergence anomaly. 

One source of expected values for near vergences is as follows: 4 

BI to blur 14 
BI to BREAK/RECOVERY 22/18 Minimum 

BO to blur 15 
!,0 to d REAK/EECOVEI{Y 21/15 Minimum 

The above data is based on Risley Prism findings which are 

typic~lly higher than the step-wise jump introduction of. 

vergence demand utilizing the bar prism. It is often found 

15 
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(-.,,_ clinically that the BLUR finding is absent when using the bar 

prism. For this reason, it is felt that the PBV provides data 

which is comparable to the standard near bar vergences, and as 

such can be utilized in the vergence testing of patients in 

clinical and screening procedures. 

The PBV can be performed with a cooperative patient in about 

1-2 minutes, but only if there is normal binocularity and 

no suppression. In this light, PBV findings can be used as 

a quick clinical technique. In the case of vision screenings, 

it is recommended that the examiner limit polaroid testing 

to a check of the response for suppression (as per the 

via-a-vis} and to screen BI and BO vergence responses with 

(l one hand held prism (e.g. 6,8,10 p.d. prism). This procedure 

. can be easily accomplished in less than 30 seconds which is 

quite feasible in a vision screening situation. 

SU~1MARY 

The usefulness of the PBV test is that it is a quick, novel· 

and interesting test especially for children. Binocular testing 

in young children utilizing " ... ductions with Risley Prisms 

an d phor·op ·te r at nearpoint are vuluable tests in older 

children, but findings in youngsters may be variable, quite 

unrel ia.ble ... " 5 As a clinical t:echnique, the procedure of 

PBV offers the examiner a good cJinical and screening technique 

for detecting possible binocular dysfunctions including 

suppression vergence anomalies. 

16 
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FOOTNOTES 

1~2~3 GRIF FIN1 JOHN R. "BINOCULAR ANOMALIES: PROCEDURES FOR 
VISION THERAPY" pp,54-55 

PROFESSIONAL PRESS1 CHICAG01 ILL. 1976 

4 HENDRICKSON~ HOMER H. "THE BEHAVIORAL OPTOMETRY APPROACH 
TO LENS PRESCRIBING" p,19 

OEP FouNDATION~ 1980 

5 GREEN SPAN1 STEVEN1 "How TO CARE FOR CHILDREN" 
REVIEW OF OPTOMETRY JAN 15~ 1981 P.52 
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