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ABSTRACT

Background and Objective: Multiple sclerosis is an autoimmune demyelinating disorder
of the nervous systems that is commonly manifested by visual system involvement and
that my initially present with ophthalmologic symptoms .Manifestations of MS in the eye
include both the afferent and efferent visual pathways. Optic neuritis, the most common
neurophthalmological manifestation of MS, may be the initial clinical disease manifestation.
Our aim is to assess the proportion of neurophthalmological manifestations in MS patients,
with frequency of ocular dysfunction as presenting symptoms.

Patients and Methods: (120) patients with clinically definitive MS criteria, whom attended
to center of MS during the period from November2006 and July2007 were included in this
study. The study depends on clinical examination (V.A, V.F, color test, papillary reflex,
fundoscopy) and patient report.

Results: 120 MS patient had a mean age 29.6 year, 60% were female, 40% were male.
Arabic were 55% and Kurdish were 45% of patient. The common type of MS was RRMS in
79.17%,followed by PPMS 14.16% and SPMS in 6.67% of patient. Optic neuritis was found
in 16.7% as initial presentation & Diplopia occurs in 1.6% only. RRMS was the commonest
type associated with optic neuritis 83.95%. Optic neuritis represented the commonest
symptoms of neurophthalmological manifestations, which recorded in 67.5% followed by
INO in 7.5%, while 6.67% didn’t have any neurophthalmological manifestations. Unilateral
ON was observed in 92.59%, abnormal VA 85.19%, central and cecocentral scotoma
70.37%, ocular or periorbital pain was found in 86.42% and optic disk swelling was
recorded in 25.93% of MS patients.

Conclusions: More than 93% of Iragi MS patients had at least more than one type of
neurophthalmological manifestations. Neurophthalmological finding was common as
presenting symptoms or during the course of MS and optic neuritis represented the
commonest manifestation of MS with high relationship with relapsing remitting MS.

Key words: Multiple Sclerosis, neurophthalmological manifestations.

INTRODUCTION: to the secondary progressive phase

23 which is characterized by gradually
Multiple sclerosis is characterized clinically  worsening disability with or without
by episodes of focal demyelinative disorder  superimposed relapses. About 10% of
of the optic nerves, spinal cord, and brain,  patients experience a clinical course that is
which remitted to a varying extent and progressive from onset, primary
recurred over a period of many  progressive multiple sclerosis. The
years .About 85% of patients initially remaining 5% of patients experience
experienced one or more relapses followed progressive disability from onset that is
by complete or incomplete recovery; this  |ater accompanied by one or more
clinical pattern is referred to as the superimposed relapses; this pattern is

relapsing—remitting phase. Over 10 years,  referred to as progressive relapsing
roughly 50% of these patients will multiple sclerosis*®.

*M.B.Ch.B F.I1.C.M.S (Neurology) Tikrit Collage of Medicine.
**M.R.C.P., F.R.C.P Baghdad Collage of Medicine.
**x*C,A.B.M (Neurology) Baghdad Collage of Medicine.
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Part-1 -The afferent visual system in MS:
1-1-Optic neuritis : Is a condition involving
primary inflammation of the optic nerve . It
may be associated with a variety of
systemic autoimmune disorders , but the
most common form , acute demyelinating
optic neuritis is associated with multiple
sclerosis "7'°. The incidence of acute
demyelinating optic neuritis is about three
per 100 000 people in the USA ,in low-risk
regions such as Japan, the incidence
approaches one per 100 000 population
per year'®'"Acute demyelinating optic
neuritis is the presenting feature in 15-20%
of patients with MS , and it a occurs at
some time during the course of the disease
in 50% of patients > .Optic neuritis is
more frequently bilateral in children than in
adults and is more commonly associated
with oPtic disk swelling in children than in
adult """.Around 50-60% of patients with
optic neuritis will have periventricular white-
matter abnormalities consistent with
demyelination on an initial MRI scan 18-
21.56% of patients with one or more white-
matter lesions on their baseline brain MRI
scan developed MS, whereas 22% of
patients with a normal baseline MRI
developed MS at 10 years %.

1-2- Other afferent neuro-ophtha
Imological problems in MS:

In addition to the optic nerve , any part of
the visual sensory pathway can be
affected , including the chiasm , tracts ,
radiations , and striate cortex ?. Any type
of field defect may occur , depending on
the location of the demyelinating lesions
2324 gymptomatic  homonymous  field
defects are infrequent in MS , occurring in
less than 1% of patients 2*.Ocular
inflammalion may occasionally be seen in
patients with MS , manifestations may
include uveitis , periphlebitis , and pars
planitis. Uveitis is ten times more common
in patients with MS than in the general
population.  Anterior uveitis as a
complication in MS is typically
granulomatous in nature , and it may
manifest before any other clinical evidence
of MS 2%,

2-1- Internuclear ophthalmoplegia :

INO is characterized by slowing or imitation
of the adducting eye with abducted eye
nystagmus during horizontal saccades and
it is the result of damage to the MLF within
the dorsomedial pontine or midbrain
egmentum , adjacent to the fourth ventricle
and cerebral aqueduct, spectively.
Internuclear ophthalmoplegia is one of the
neuro-ophthelmologic hallmarks of MS and
is presentednj in 17-41 % of patients
% While a third of all patients with INO
were found to have MS in two major recent
studies , and an increased risk of MS is
associated with bilateral INO *"*®.The
duration of INO ranges, but a recent study
of 65 affected patients revealed recovery
within 3 months in only 23 % %’

- 2-2- The one-and-a-half syndrome:

A gaze palsy in one direction and INO on
the attempted gaze contralaterally is
reffered to as the one-and-a-half syndrome
2 This syndrome is produced by a lesion
that damages either the paramedian
pontine reticular formation ( PPRF) or
abducens nucleus ( or both ) together with
the MLF on the same side .

2-3 —Nystagmus: The classification of
nystagmus is perhaps best approached by
considering the disorders of the gaze
holding networks themselves in the
brainstem and cerebellum and the inputs to
them which can become imbalanced.
Pathological nystagmus on eccentric gaze.
Gaze evoked nystagmus refers to a "jerk"
nystagmus with a slow drift in one direction
and a resetting saccade in the other. This
commonly indicates failure of the neural
integrators??>.  Pendular nystagmus
(nystagmus in which there is a back and
forth slow- phase oscillation) can also arise
from disturbances in the neural integrators,
usually involving critical feedback
pathways that interconnect brainstem
networks and the cerebellum®*'.

2 -4- Nuclear and fascicular lesions:
Nuclerar and fascicular cranial nerve
syndromes have been described in MS.
Sixth nerve paresis is the most common 3z
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Aims of the study:

1-to identify the proportion of
neurophthalmological manifestations in MS
patients.

2-to identify the frequency of
neurophthalmological manifestations as
presenting symptoms.

3-to recognize the most common

neurophthalmological feature that occurs
during the course and types of MS patients.
4-to recognize the relationship between the
course of MS and optic neuritis.

5-to show the relationship between optic
neuritis and its character.

PATIENTS METHODS:

Design of the study: the current work
represents a case series study for (120)
MS patients, which is conducted from the
period extended from the between first
November 2006 and the end of July 2007.
Socio-demographic characteristics: the
study is conducted in the department of
Neurology at Baghdad Teaching Hospital
( Multiple Sclerosis Clinic ).

The study groups: a among ( 120) MS
patients —diagnosed according to poser
criteria, whom course of the disease is
either RRMS,SPMS or PPMS. All the MS
patients are included in this study except,
those patients with reassessment and
evaluation their condition, whom previously
recorded in this study .

Questionnaire and data collection:
utilizing the available information about MS
by a special questionnaire has been
prepared by the investigator. For each
patient an isolated questionnaire had been
filled in by conducting direct interview with
patient. Each patient was interviewed and
assessed according to a questionnaire
paper, and patient report, who recorded in
MS clinic because some of them had
memory impairment due to cognitive
disorders.

Examination: the diagnosis of cases had
done by the neurologist then the clinical
assessment for every case with MS was
examined for the following points:

by :

-Visual acuity

-Visual field.

-Relative afferent papillary defect.
-Fundoscopy.

*Efferent visual pathway which assessed
by :

-Extra-ocular eye movement.

-Statistical analysis: the data collected on
(120) MS patients, who were included in
the study were studied to assess the
proportion of ocular manifestations in MS
patients. Conventional statistical
techniques were applied to the data in this
study of distribution by frequency
percentage, mean and table

RESULTS:

representation.

One hundred-twenty patients ,72 female
(60%) and 48 male (40%) with a mean age
of ( 29.6 year) , range( 32) years were
included in this study, analysis of MS
patients according to age group shew that
four( 3.33%) of one hundred-twenty
patients were younger than 20 years.
According to ethnicity ,66 Arabic (55%) and
54 Kurdish (45%) patients were studied

(Table1).
Table1 :The Distribution of The MS
Patients According to Gender and
Gender 2EH Cj Percentage
cases
Male 48 40
Female 72 60
Total 120 % 100
Ethnicity - -
Arabic 66 55
Kurdish 54 45
Total 120 % 100
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Regarding initial presentation , the most
frequent symptom was pyramidal
weakness, in 52 patients (43.3%) ,followed

pathway disorders , the most frequent was
unilateral internuclear ophthalmoplegia
(INO), in 9 patients (7.5%) ,the second

by sensory loss (numbness) ,with 32 common symptoms of neurophthalmo
patients (26.7%) .An optic neuritis was logical manifestations was horizontal
Table 2: The Presenting Symptoms of MS Patients.
presenting symptoms NO. of cases Percentage

-optic neuritis 20 16.7

- pyramidal weakness. 52 43.3

- sensory loss. 32 26.7

-Cerebellar. 14 11.7

-horizontal. Diplopia. 2 1.6

Total 120 %100

Impaired Adduction Ataxic Nystagmus
Right INO

Ataxic Nystagmus Impaired Adduction
Left INO

Figure 1: Bilateral Internuclear Ophthalmoplegia

in 20 patients (16.7%) , while cerebellar
symptoms was found in 14 patients
(11.7%) . Other uncommon presentation
was horizontal diplopia that occured in two
patients (1.6%) only .(Table 2).

According to prevalence of
neurophthalmological manifestations, optic
neuritis  represented the most common
features , in 81 patients (67.5%) of MS .
Another afferent visual pathway
disorder was optic atrophy (OA) present in
two patients (1.66 %). Regarding the

Nystagmus which found in 8 patients
(6.67%) while vertical nystagmus was
uncommon occured in two patients
(1.67%). Sixth cranial never paresis was
the most common extraocular nerve
involvement that found in eight patients
(6.67%) while two patients (1.67%)
presented with horizontal diplopia as
presenting symptoms and in sixth patients
(5.00 %) during the course of the disease .
Other rare presentation was one-and a half
-syndrome in two patients (1.67%).
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Whereas none of patients had 3rd , 4th and
gaze palsy in this study. Eight cases of
MSpatients didn't have any ocular
manifestation (Table 3 )The most common
type of MS patients was relapsing remitting
multiple sclerosis (RRMS) that presented in
95 case (79.17%) of patients, that most
frequently associated with optic neuritis
which found in 68 patient (83.95%),

Table (3) The Distribution of Neurophthalmological

Manifestations in MS Patients .

primary progressive multiple sclerosis
(PPMS), in 17 case (14.16%) of patients
which correlated with optic neuritis that
occured in 8 cases (9.88%) ,and the last
type was the secondary progressive
multiple sclerosis (SPMS) ,in 8 cases
(6.67%) of patients which associated with
optic neuritis that presented in 5 cases
(6.17%). (Table 4).

& non-Neurophthalmological

Manifestations NO. of cases percentage
-Optic neuritis. 81 67.5
-Optic atrophy. 2 1.66
-Sixth C.N . paresis . 6.67
-Third C.N paresis . -- --
-Fourth C.N .paresis . -- --
-Internuclear ophthalmoplegia. 9 7.5
-One- and a half syndrome. 1.66
-Gaze palsy. -- .-
-Nystfgmus:

a— horizontal. 8 6.67

b— Vertical. 2 1.67
-Non- neurophthalmological. 8 6.67
Total 120 100%

Table (4) The Distribution & Correlation of MS With Optic Neuritis.

Distribution Correlation with optic neuritis
Type of MS
No. of cases percentage No. of cases percentage
RRMS 95 79.17 68 83.5
PPMS 17 14.16 8 9.88
SPMS 8 6.67 5 6.17
TOTAL 120 100% 81 100%
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The type of optic neuritis was unilateral in
75 patients (92.59 %), and bilateral in 6
patients (7.41%). Regarding visual acuity ,
the severity of visual loss was varied from
mild to moderate, which recorded in this
study as abnormal visual acuity in 69
patients (85.19%) while normal visual
acuity presented in 12 patients (14.81%). A
wide variety of visual field defects were
observed including central and cecocentral
scotoma in 57 patients (70.37%), normal
visual field in 22 patients (27.16%) and
altitudinal visual defect in two patients
(2.47%). Periorbital or ocular pain might
either precede or occur concomitantly with
vision loss was common , occurring in 70
patients (86.42%), and 11 patients
(13.58%) without pain. Generally the pain
lasts for several days and was not
correlated with either severity of vision loss
or potential for visual recovery .Color
vision was desaturated in 64 patients
(79.01%), and 17 patients (20.99%)
presented with normal color vision. A
relative afferent  pupillary defect (Marcus
Gunn pupil) was observed in 16 patients
(19.75%) , and 65 patients ( 80.25%)
present with normal pupillary
response .Finally ophthalmoscopic finding
was normal, in 60 patients (74.07%), and
210of patients (25.93%) had optic disk

DISCUSSION:

swelling.

There are extensive studies on MS in the
literatures, dealing with different aspect of
the disease. Neurophthalmological findings
may be initial manifestation of MS or as
occurring in the course of the disease. This
is the first study carries out in lraq to
evaluated and assessed the incidence of
neurophthalmological manifestation in 120
Iragi MS patients.In this study 60% were
female and 40% were male, with a mean
age of 29.6 years and range 32 vyears,
which were compatible with others studies
that performed in a worldwide centers of
MS, except for 3.33% of patients were
younger than 20 years, when comparable
with [M Ruggieri et al,MS in children, 2004]

this is probably because small number of
children involved in our study .This study
shows that the initial presentation of optic
neuritis was documented in 16.7% of
patients with MS, which was agreed with
other studies in the worldwide of MS
center and ONTT, for example the
incidence was approximately similar to
Slovakin study was 18.2% [M Ruggieri et
al,MS in children, 2004* study were 5%
younger than 16 years, this is probably
because small number of children involved
in our study .This study shows that the
initial presentation of optic neuritis was
documented in 16.7% of patients with MS,
which was agreed with other studies in the
worldwide of MS center and ONTT, for
example the incidence was approximately
similar to Slovakin study was 18.2% This
study showed the correlation between optic
neuritis and relapsing remitting course of
Ms was found in 83.95% of patients, which
approximately compatible with Slovakin
stusy was 73%, while when compares the
secondary progressive MS 6.17% and
primary progressive MS 9.88 % there are a
difference with the same study [27%, and
zero respectively®® .Regarding peri-orbital
or ocular pain occurring in 86.42% of
patients with MS, while 13.58% of MS
patients without pain such finding was
reported in Harvard medical school study
was 92.2% of cases [J.F. Rizzo et al, 1991]
%0 and USA study [Ocular manifestation of
MS, 2005] * .According to abnormal
visual acuity were reported in 85.19% and
normal visual acuity found in 14.81% of MS
patients, while visual field defect represent
central cecocentral scotoma 70.37%
normal visual field in 27.16% and altitudinal
defect in 2.47%.These findings were
agreed with ONTT study [Frohman et al,
2005]*2 except this study did not
concentrated on subdivided of visual field
defect. The ophthalmoscopic findings in
our study were presented as optic disc
swelling in 25.93% while normal finding
was 74.07%, which was compatible with
Nillson study was 29% [P. Nillson et al,
2005] *' with relatively similar findings was
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the Harvard medical school study 35.3%of
disk swelling and 64.7%was normal [Rizzo
et al, 1991] *° , but with significant
difference when compared with Tiiwan
study was 44.4% with disk swelling [Bee
Ys, et al, 2003] *2.

CONCLUSIONS:

Neurophthalmological manifestations
assessed by clinical examination and
ophthalmoscopic finding were common a
among lragi MS patients, it is were
common as initial presenting symptoms or
during the course of disease in MS
patients. Optic neuritis was the most
neurophthalmological presenting symptoms
and its highly correlated with relapsing
remitting multiple sclerosis. The percentage
of unilateral optic neuritis associated with
pain, disk swelling and color desaturation
are very high. The percentage of MS in
female is greater than in male patients.

RECOMMENTDITIONS:

Proper attention to the assessment and
management of ocular function in MS may
help to improved the life of those patients,
as those disturbances were disabled (may
lead to blindness). Simple measure might
be taken to overcome such impairment.
thus the practicing clinician should be
encouraged to look carefully for the
neurophthalmological manifestations when
they assess their MS patients. Every
patient( especially young ) presented with a
certain  neurophthalmological syndrome
such as optic neuritis or INO should be
interviewed and assessed for MS. Patient
with typical of acute monosymptomatic
demyelinating optic neuritis should undergo
evaluation with gadolinium enhanced MRI

of the brain to determine the of
development of MS.Cooperative way
should be correlated between

ophthalmologist and neurologist in certain
syndromes , retinal periphlebitis , pars
planitis and panuveitis because these
syndromes most common associated with
MS.

REFERENCES:

1. Allan H Ropper Robert H Brown: Multiple
Sclerosis & Allied Demyelinative Diseases.
Adams & Victor's Principles Of Neurology 8th
edition New York McGraw-Hill. 2005 pp 771-772.
. Lublin FD, Reingold SC, for the National Multiple
Sclerosis Society (USA) Advisory Committee on
Clinical Trials of New Agents in Multiple Sclerosis:
Defining the clinical course of multiple sclerosis:
results of an international survey. Neurology
1996; 46: 907-11.
. Ebers G. Natural history of multiple sclerosis. In:
Compston A, Ebers G, Lassmann H, McDonald
WI, Matthews B, Wekerle H, eds. McAlpine’s:
Multiple Sclerosis, 3rd edn. London: Churchill
Livingstone, 1998: 191-222.
. Hans-Peter Hartung, Richard Gonsette, Nikolaus
Konig, Hubert Kwiecinski, Andreas Guseo, Sean
P Morrissey, Hilmar Krapf, Thomas Zwingers, and
the Mitoxantrone in Multiple Sclerosis Study
Group (MIMS): Mitoxantrone in progressive
multiple sclerosis: a placebocontrolled, double-
blind, randomised, multicentre trial THE
LANCET + Vol 360 « December 21/28, 2002 -
www.thelancet.com.
. Stephen L. Hauser, Donald E. Goodkin: Multiple
Sclerosis And Other Demyelinating Diseases.
Harrison's Principles of Internal medicine 16th
edition 2005 pp 2461-71.
.Loren A Rolak: Demyelinating Diseases;
Neurology Screets 4th editon. Hanleky Belfus,
INC/ Philadelphia. 2005 pp 202
. Beck RW, Cleary PA, Anderson MM, Et al. A
randomized Controlled Trial Of Corticosteroids In
The Treatment Of Optic Neuritis. N Engl J Med
1992;326:581-588.
. Beck RW, Cleary PA, Trobe JD, Et al. The Effect
Of corticosteroids for Acute Optic Neuritis on The
Subsequent Development Of Multiple Sclerosis. N
Engl J M 1993;329:1764-9.
. Optic Neuritis Study Group. The 5 Year Risk Of
MS After Optic Neuritis: Experience Of The Optic
Neuritis Treatment Trial. Neurology 1997.49:1404
-13
10.Beck RD,Trobe JD,MOke PS,Et al. High And Low
Risk Profiles For The Development Of MS Within
10 Years After Optic Neuritis: Experience Of The
Optic Neuritis Treatment Trial. Arch Ophthalmol
2003;121:944-9.
11.Kaufman DI, Trobe Jd, Eggenberger ER, Et al.
Practice Parameter: The Role Of Corticosteroids
In The Management Of Acute Monosyptomatic
Optic Neuritis Neurology 2000;54:2039-44.

12.Arnold AE. Evolving Management Of Optic
Neuritis & Multiple Sclerosis. AMJ Ophthalmol
2005;139:1101-8.

13.Balcer LJ, Galetta SL. Optic Neuritis. In:Ruckel

RE,Bobe ET, Eds. Conns Current Therapy.
Phaladelohia: W.B. Saunders, 2004:187-90.
14.Foreozan R, Buono LM, Savino PJ, Sergott R.C.

114



NEUROPHTHALMOLOGICAL MANIFESTATIONS .....

Zanco J. Med. Sci., Vol. 14,(Special issue 1), 2010

Acute Demylinating Optic Neuritis. Curr Opin
Ophthalmol 2002;13:375-80.

15.Lucchinetti CF, Kiers L, Oduffy A, Et al. Risk
Factors For Developing Multiple Sclerosis After
Childhood Optic Neuritis. Neurology 1997;49:1413
-18.

16.Brady Km, Brar AS, Lee AG, Coots DK, Paysse
EA, Stienkuller PG. Opti Neuritis In Children:
Clinical Features And Visual Outcome. JAAPOS
1999; 3:98-103.

17.Liu GT. Visual Loss: Optic Neuropathies. In: Liu
GT, Volpe NJ, Galleta SL, Eds. Neuro-
ophthalmology: Diagnosis And Management.
Philadelphia: WB. Saunders;2001: 103:87.

18.Morissey Sp, Miller Dh, Kendall BE, Et al. The
Significance Of Brian Magnetic Resonance
Imaging Abnormalities At Presentation With
Clinically Isolated Syndromes Suggestive Of
Multiple Sclerosis. A5 Year follow-Up Study.
Brian 1993;116:135-46.

19.Beck RW, Arrington J, Murtagh Fr, Et al. Brian
MRI In Acute Optic Neuritis: Experience Of Optic
Neuritis Study Group. Arch Neurol 1993;8:84
1-46.

20.Jacobs L, Munschauer FE, kaba SE. Clinical
&Magnetic Resonance Imaging In Optic Neuritis.
Neurology 1991;41:15-19.

21.Dalton CM, Brex PA, Miszkeil KA, Et al. Spinal
Cord MRI IN Clinically Isolated Optic Neuritis.
JNNP 2003;74:1577-80.

22.Frohman EM ,Frohman TC ,Zee DS, Et al. The
Neuro- ophthalmology of multiple Sclerosis.
Lancet Neurol 2005;4:111- 121.

23.Newman NJ,. Multiple Sclerosis & Related
Demylinating Diseases. In: Miller NR, & Newman
NJ, Eds. Walsh &Hoyts Clinical Neuro-
ophthalmology.5th Edn. Battimore: Williams &
Wilkins, 1998:5539-76.

24.Plant Gt, Kermode AG, Turano G, Et al.
Symptomatic Retro-chiasmal Lesions In Multiple
Sclerosis: Clinical Features, Visual Evoked
Potentials, & Magnetic Resonance Imaging.
Neurology 1992;42:68-76.

25.Ganley JP. Uveitis & Multiple Sclerosis: An
Overview. IN: Sarri KM, ed. Uveitis update.
Amsterdam; Exeerpta Medica; 1984:345-49.

26.Tsuda H, Ishikawa H, Matsunage H, Mizutani .
Neuro-ophthalmological Analysis IN 80 Cases Of
Multiple Sclerosis ( In Japanese). Rinsho
Shinkeigaku 2004;44:513-21.

27.Bolanos |, Lozano D, Cantu C. Internuclear
Ophthalmoplegia: Causes & Long-Term
Follow-Up In 65 Patients. Acta Neurol Scand
2004; 110: 161-65.

28.Keane GR. Internuclear Ophthalmoplegia:
Unusual Causes In 114 Of 410 Patients. Arch
Neurolo 2005;62:714-17.

29.Wall M, Wray SH. The one -and- a half
syndrome :a unilateral disorders of the pontine
tegmentum: a study of 20 cases and review of the
literature. Neurology 1883;33:971-80.

integrator:testing of a neural network model. Exp
Brain Ris 1997;113:57-74.

31.Averbuch Hellet L, Zivotofsky AZ, Das VE, etal.
Investigations of the pathogenesis of acquired
pendular nystagmus; brain 1995;118:369-78.

32.lvers RR, Coldstien NP. MS: acquired appraised
of symptoms and signs Proc Mayo Clin
1963;38:457-66.

33.Rush JA, Younge BR,. Paralysis of cranial
nerves 3,4 and 6 palsy. Arch ophthamol
1981;99:76-79.

34.Keane JR. Bilateral sixth nerve palsy: analysis of
125 cases . Arch Neurol 1976; 33:681-83.

35.Ruggieri M, Lannetti P,Polizzi A, et al .Multiple
Sclerosis In Children Under 10 Years Of Age.
Neural Sci 2004;25(supplement):s325-s335.

36. Szilasiova J, Kilmova E, Vesela D. Optic neuritis
as the first sign of MS. Cesk Slov Oftalmol
2002;58(4):259-64.

37.Wikstrom J, Poser S, Riter G. Optic neuritis as an
initial symptom in MS. Acta Neurol Scand
1980;61(3):178-85.

38.Li SZ. Ocular findings in MS. Zhonghua Yan Ke
Za Zhi1989;25(4):209-11.

39.Ling Chen And Lynn K. Gordon.Ocular
Manifestations Of MS .Current Opinion In
Ophthalmology. 2005;16:315-320.

40.Rizzo JF, Lessell S.The clinical profile of optic
neuritis . Experience of the ONTT. Optic neuritis
study group . Arch Of Ophthalmology 1991;109
(12):522-527.

41.Nillson P, Larsson EM, Maly Sundgren P, et al.
Predicting the outcome of the optic neuritis
evaluation of risk factors after 30 years of follow-
up . J Neurol 2005;252:396-402.

42.BeeYS, Lin MC, Wang Cc,Sheu SJ. Optic
Neuritis:Clinical analysis of 27 cases . Kaohsiung
J Med Sci 2003 ;19(3): 105-12.

115




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



