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ABSTRACT

This study aims at determining the mean value of the ophthalmic anthropometrics
parametar-IPD (Interpupillary distance) and the mean value of NC/D (Near conver-
gence/distance) in 300 subjects aged 5 to 60 years. The influence of IPD on the NC/D ra-
tio in the same subjects will also be investigated. The investigation showed that the
mean value of IPD is 60.5+2.4 cm, and the mean value of NC/D ratio is 4.95+2.28 prD.
Mean IPD of 5.1 cm in 5-year old children increases to 6.3 cm in adult over 20. In adult-
hood, IPD remains the same, i.e. 6.3 cm. Our study showed that the NC/D ratio is stable
during lifetime. Since NC/D is stabile and IPD changes during lifetime, it is evident
that factors other than IPD, such as convergence and accommodation, influence the sta-

bility of the NC/D ratio.
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Introduction

In modern industrialized society near
vision is more frequently used than far vi-
sion. Most of our activities today are per-
formed at a distance less than six meters.
In these circumstances, for binocular vi-
sion to remain clear and with stereopsis,
the accommodation of the eyes must be
adequately strained and the vision axes
placed in a particular convergence.
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Information about synkinesis between
convergence and accommodation is ob-
tained by determining the Convergence
(C) : Accommodation (A) ratios!-. The ra-
tio induces by accommodation is the Ac-
commodative Convergence / Accommoda-
tion (AC/A) ratio. The ratio induced by
accommodation and the feeling of near-
ness represents the Near Convergence /
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Distance (NC/D) ratio and depends on
Interpupullary distance (IPD)3. The ratio
induced by proximal factors is the Proxi-
mal Convergence/Distance (PC/D) ratio.

The meaning of the term »normal C : A
ratio« differs in various authors. The mean
values of AC/A, PC/D and NC/D ratios are
shown in Table 1°.

There is different evidence about mean
value of the NC/D ratio. Francescheti?
found that the mean value of the NC/D
ratio is 4.7+1.7 prD, and Nishioka® found
that the mean value of the NC/D ratio in
children equals 4.72+1.67 prD.

Opinions regarding its stability in life-
time also differ!-?.

The effect of the ophthalmic antropho-
metric parametar of Interpupillary dis-
tance (IPD) on the NC/D ratio is not clear.

This paper investigates the mean va-
lue of IPD and NC/D and its stability dur-
ing lifetime. An attempt is also made to
evaluate the influence of IPD on the
NC/D ratio.

Patients and Methods

300 healthy randomized subjects aged
5 to 60 years were tested for the assess-
ment of IPD and NC/D ratio. 50 subjects
were tested in each group.

Method of assessment

The far interpupillary distance was
measured using a ruler calibrated in mm,
after the Victorin method®. The subject
wears own corrective glasses for amme-
tropia. Deviation of the visual axes at dis-
tance (Q1) was determined using the

TABLE 1
C/A RATIOS
Mean values of AC/A ratio Mean values of Mean values of
PC/D ratio NC/D ratio
Morgan, (1944 year) —4.00 prD 1.2 prD 5.2 prD
Morgan, (1952 year) —3.60 prD 1.4 prD 5.0 prD
Ogle, Martenson (1957 year) —3.37 prD 1.5 prD 4.87 prD
5.2
5.1 5.4 #5.11
\5.06
5
4.97
prD 49
4.8
\\476\/
4.72
4.7
4.6
45
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Fig. 1. NC/D ratio.
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Fig. 2. Interpupillary distance.

Cover test and prisms: the subject focuses
the smallest clearly visible symbols of
optotypes at a distance of 6 meters.

Deviation of the visual axis at near
distance (Q2) was determined next, whe-
re the subject focuses the smallest clearly
visible letters of the Jagger chart at a dis-
tance of 33 cm. The ratio NC/D is calcu-
lated with the formula?®:

NC/D = (Q2-Q1)/3+IPD

(Q2—Q1)/3 can be read in Table 27. IPD is
then added.

Results

The mean value of IPD was 60.5 cm +
2.4 and mean value of the NC/D ratio was
4.95+2.28 prD (n=300 subjects aged 5 to
60).

The mean value of the NC/D ratio for
subjects aged 5 to 20 and 40 to 60 are a
little higher than they are in subjects be-
tween 20 to 40, but this difference is not
statistically significant on a level of 5%
(Student t-test).

The mean value of IPD in subjects
aged 5 to 10 was 5.1+x1.5 cm. At subjects
aged 11 to 20 it was wider for 0.7 cm i.e.

5.8+2.5 cm. From the age of 20 to the age
of 60 IPD remains constant: 6.3+2.3 cm.

Discussion and Conclusion

Our investigation showed that the
mean value of the NC/D ratio for people
aged 5 to 60 is 4.95+2.28 prD, which is
very close to the mean value of the NC/D
ratio found by Francesheti (4.7+1.7 prD).
There is a fair amount of conflicting data
on the stability of the AC/A ratio during
lifetime?7, but the stability of the
NC/D ratio is mentioned by only one au-
thor!. In our investigation, the NC/D ra-
tio showed a small, statistically insignifi-
cant decrease between the age of 20 and
40 and a small increase in subjects aged 5
to 20 and 40 to 60, which is equally statis-
tically insignificant. These findings clear-
ly demonstrated the stability of the NC/D
ratio during lifetime.

The mean value of IPD was 60.5x2.4
cm and it showed a significant increase
from 5.1 cm in 5-year olds to 6.3 ¢cm in
adults over 20. In adulthood IPD remains
the same, i.e. 6.3 cm. It is evident that the
absolute value of IPD increases with age,
at least until the third decade of life.
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TABLE 2
CONVERGENCE / ACCOMMODATION RATIO TABLE
Dsph

1 2 3 4 5 6 7 8 9 10
1 1 0.5 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1
2 2 1 0.7 0.5 0.4 0.3 0.3 0.2 0.2 0.2
4 4 2 1.3 1 0.8 0.7 0.6 0.5 0.4 0.4
6 6 3 2 1.5 1.2 1 0.8 0.7 0.6 0.6
8 8 4 2.6 2 1.6 1.3 1.1 1 0.9 0.8

10 10 5 3.3 2.5 2 1.6 1.4 1.2 1.1 1
12 12 6 4 3 2.4 2 1.7 1.5 1.3 1.2
14 14 7 4.6 3.5 2.8 2.3 2 1.7 1.5 1.4
o 16 16 8 5.3 4 3.2 2.6 2.3 2 1.8 1.6
Q% 18 18 9 6 4.5 3.6 3 2.6 2.5 2 1.8

g 20 20 10 6.6 5 4 3.3 2.8 2.5 2.2 2
22 22 11 7.3 5.5 4.4 3.6 3.1 2.7 2.4 2.2
24 24 12 8 6 4.8 4 3.4 3 2.6 2.4
26 26 13 8.6 6.5 5.2 4.3 3.7 3.2 2.8 2.6
28 28 14 9.3 7 5.6 4.6 4 3.5 3.1 2.8

30 30 15 10 7.5 6 5 4.3 3.7 3.3 3
32 32 16 10.6 8 6.4 5.3 4.6 4 3.5 3.2
34 34 17 11.3 8.5 6.8 5.6 4.8 4.2 3.7 3.4
36 36 18 12 9 7.2 6 5.1 4.5 4 3.6
38 38 19 12.6 9.5 7.6 6.3 5.4 4.7 4.2 3.8

40 40 20 13.3 10 8 6.6 5.7 5 4.4 4

Dsph = dioptric sphere; prDsph = prism dioptric

These results corroborate the conclusion
of Pointer's earlier investigationb. IPD of
our children were narrower than those in
Chinese children in Taiwan!® and wider
than those observed in the Indian popula-
tion'!. A knowledge of the normal value of
these parameters in race, ethnic group or
specific population can help in studying
cranio-facial syndromes, developmental
anatomy, surgical management of trau-
ma and in restorative facial surgery. It is

REFERENCES

1. FRANCESCHETI, A. T., J. Fr. D. Orthop., 3
(1971) 7. — 2. FRANCESCHETI, A. T., Les Cahiers
de 1'Ortoptie. (A.F.ILM., Toulouse, 1968). — 3. NISHI-
OKA, K., Les Cahiers de 1' Ortoptie. (A.F.I.M., Toulo-

726

useful also for commercial (frame and
lens design) and clinical (design of binoc-
ular optical instruments) manufacture.

The NC/D ratio depends on IPD, ac-
commodation and convergence. Since IDP
changes during lifetime, while NC/D ra-
tio remains stable, it can be considered
that IDP influences by accommodation or
convergence, rather than the stability of
the NC/D ratio.

use, 1968). — 4. VON NOORDEN, G. K.: Binoculare
vision and ocular motility. (Mosby, St. Louis, 1996). —
5. PARKS, M. M., Arch. Ophthalmol., 59 (1958) 364.
— 6. POINTER, J. S., Ophthalmic and Physiological



T. Filipovié¢: Effect of IPD on NC/D, Coll. Antropol. 27 (2003) 2: 723-727

Optics, 19 (1999) 317. — 7. FILIPOVIC, T., Pediatr. —10. WU, K. H.,F.J. TSAIL, T.C. LI, C. H. TSAL, C. T.
Ophthalmol. Strabismus, 35 (1998) 91. — 8. MUTTI, PENG, T. R. WANG, Acta Paediatr. Taiwan, 41 (2000)
D. O, L. A. JONES, M. L. MOESCHBERGER, K. 22.—11. GUPTA, V. P, P. K. SODHI, R. M. PANDEY,
ZADNIK, Invest. Ophthalmol. Vis. Sci., 41 (2000) Int. J. Clin. Pract., 57 (2003) 25.

2469. — 9. ROSENFIELD, M., K. J. CIUFFREDA, H.

W. CHEN, Ophthalmic. Phisiol. Opt., 15 (1995) 451.

T. Filipovié

Department of Ophthalmology, University Hospital Center »Rijeka«, KreSimirova 42,
51000 Rijeka, Croatia

PROMJENE INTERPUPILARNE DISTANCE TIJEKOM ZIVOTA I NJEZIN
UTJECAJ NA OMJER IZMEDU BLIZE KONVERGENCIJE I DISTANCE
(NC/D)

SAZETAK

Namjera ove studije je odrediti srednje vrijednosti oftalmickog antropometrijskog
parametra —IPD (interpupilarne distance) i srednju vrijednost NC/D (konvergencija na
blizinu/daljinu) omjera u 300 osoba starosti od 5 do 60 godina. Takoder se istraZio utje-
caj IPD na NC/D omjer u istih osoba. Istrazivanje je pokazalo da je srednja vrijednost
IPD 60,524 cm, a srednja vrijednost NC/D omjera 4,95+2,28 prD. Srednja vrijednost
IPD od 5,1 ecm kod djece stare 5 godina povecava se na 6,3 cm u dvadesetoj godini. Kod
odraslih IPD ostaje isti i iznosi 6,3 cm. Nasa studija je pokazala da je NC/D stabilan
tijekom Zzivota. Bududi da je NC/D stabilan, a IPD se tijekom Zivota mijenja, o¢igledno
je da na stabilnost NC/D ne utjec¢e IPD veé drugi faktori kao konvergencija i akomo-
dacija.
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