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Overview of the thesis 
Title:  

A retrospective, descriptive study of the spectrum of the neuro-ophthalmological disorders seen in Inkosi 
Albert Luthuli Central Hospital (IALCH) in the province of Kwa-Zulu-Natal, over a 7-year period namely 
January 2010 to December 2017 in the outpatient tertiary referral center. 

Aim: 

To determine the prevalence, common clinical presentations, various aetiologies of the neuro-
ophthalmological conditions in a South African outpatient tertiary setting. Neuro-ophthalmology as a 
specialty is still underdeveloped in South Africa.(1) There are limited published data of the spectrum and 
prevalence of these conditions in South Africa.(2)  

Methodology: 

Study sample: 

Included are all patients that attended the neuro-ophthalmology outpatient clinic from January 2010 to 
December 2017. Only patients with more than 90 % of clinical and demographic data available, were 
included in the study.  The total number of patients were 210 and 10 were excluded, due to inadequate 
clinical data. 

Data collection methods: 
Records for all 200 patients were collected from Meditech computer system. Data collected from each 
patient’s chart included demographic data, clinical data, presenting complaints, full neuro-ophthalmology 
examination, and diagnosis together with relevant investigations. Both descriptive and analytic statistics 
were used. 
After data was collected the patients were categorized according to the final diagnosis. 
 
Results: 

These 200 records were further analyzed into separate categories and included Optic neuritis (33), Optic 
neuropathies (16), Myasthenia Gravis (23), Idiopathic intracranial hypertension (7), Pseudo-papilledema 
(10), Chronic progressive external ophthalmoplegia (11), Isolated cranial nerve palsies (19), Multiple 
cranial nerve palsies (15) and an other category (66). 

The other category included the following categories: Pupillary disorders (6), Congenital disorders (7), 
Migraine and headache related (10), Pseudo-ptosis (7), Retinal disease (10), Functional blindness (3), 
Cortical blindness(2) Pan uveitis (3) ,Post - traumatic(5) Miscellaneous(13) 

Conclusion:  

The spectrum of neuro-ophthalmology disorders differed from other spectrums seen around the world, 
this is likely secondary to diverse demographic profiles, common co-morbidities as well as the different 
clinical presentations in these aetiological Categories. 
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Part 1: The Review of Literature 
Introduction: 

Neuro-ophthalmology (NO) is a medical subspecialty that brings together the neurology and 
ophthalmology disciplines and covers disorders of the brain, nerves and muscles that affect vision. It 
usually deals with complex systemic diseases that can present with visual disturbance, abnormal 
control of eye movement, pupillary abnormalities, or multi-system disease. The various clinical 
presentations and spectrum of disease can be categorized into different aetiological mechanisms. 

The world literature is scanty on the spectrum on neuro-ophthalmology in a tertiary clinic center. We 
searched PubMed, google scholar and the neuro-ophthalmology journal data bases with the following 
words neuro-ophthalmology clinic tertiary center and retrieved only 3 studies to date, we further 
broaden our search to look at neuro-ophthalmology Annual Reviews to gain a better understanding 
into various spectrum currently. 

Below is a table of relevant studies. We found one study done in India, Dhiman et al (1), that was a 
retrospective study done in a tertiary care center using hospital-based records to describe the clinical, 
demographic, and etiological profiles of NO spectrum over a 1-year period. 

 Neuro-Ophthalmology at a Tertiary Eye Care Centre in India. 

Dhiman R, Singh D, Gant Ayala SP, Ganesan VL, Sharma P, Saxena R. 

J Neuroophthalmological. 2017 Nov 9. (1) 

 Neuro-ophthalmology Annual Review.  

Asia Pac J Ophthalmol (Phila) Al-Zubidi N, Spitze A, Yalamanchili S, Lee 
AG 2013;2(1):42-56  (2)  

 Frohman LP. A Profile of Neuro-Ophthalmic Practice Around the World. 
J Neuroophthalmol. 2018;38(1):47-51. (6) 

  

The table above shows published studies to date related to PubMed, Google scholar and Neuro-
ophthalmology journals that were searched using following words: Neuro-ophthalmology clinical 
spectrum in a tertiary outpatient clinic setting 

Dhiman et al (1), described Neuro-ophthalmology as underdeveloped in India and looked at the 
spectrum of disease in a tertiary eye care centre. This was a retrospective study of a Neuro 
ophthalmology clinic. 1597 (5 %) of the neurology clinic were referred for neuro-ophthalmology 
evaluation. (1) 

The mean patient age was 30.8 ± 19.5 years, with a male dominance 

Among these patients, optic nerve disorders were noted in 63.8% (n = 1,020), cranial nerve palsy in 
7% (n = 114), cortical visual impairment in 6.5% (n = 105), and others (eye/optic nerve hypoplasia, 
blepharospasm, and optic (disc drusen) in 6% (n = 95). (1) 

Among the patients with optic nerve disorders, optic neuropathy without disc edema/ (traumatic optic 
neuropathy, hereditary, tumor-related, retrobulbar neuritis, toxic, and idiopathic) was noted in 42.8% 
(n = 685) and optic neuropathy with disc edema (ischemic optic neuropathy, papilledema, post-
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papilledema optic atrophy, papillitis, neuro-retinitis, and inflammatory optic neuropathy) in 20.9% 
Sixteen percent of patients were incorrect referrals. (1) 

They concluded neuro-ophthalmic clinic constitutes a significant referral unit in a tertiary eye care 
center in India. Traumatic and ischemic optic neuropathies were the most common diagnoses. (1) 

The reason for performing this review, was to establish the various spectrum of neuro-ophthalmology 
conditions that are commonly encounter in a tertiary care center.  

Results: 

The most important articles were identified and used as basis for writing this review as they held the 
most relevance to the current topic being presented. There was limited data available in a South 
African setting and Africa as a whole. Hence most of the data had to be retrieved from other 
continents.  

Body: 

Researching and identifying the most relevant conditions encountered in a tertiary neuro-
ophthalmology setting, we have anatomically classified the various disease profiles and the latest 
research and treatment recommendations for a tertiary care center for these conditions. 

The following table shows the most common spectrum of neuro-ophthalmology conditions in a 
tertiary outpatient clinic as identified by the current literature. 

1.    Pupil abnormalities 

  

RAPD (Relative afferent pupillary defect) can determine optic nerve function. 
Various studies recommend using clinical and grading system to identify a 
RAPD. (2) 

Horner’s Syndrome (HS) 

In order to differentiate sympathetic from parasympathetic pathways, 
apraclonidine was used for anisocoria from HS as demonstrated by various 
studies including Cambro et al pupillometry study.(1) 

Parkinson sign occurs when 6th nerve palsy with ipsilateral Horner’s possibly 
point to cavernous sinus localization. (2) 

Other studies describe various presentations of HS due to various etiologies. 
(2) 

Documented case series demonstrate rare causes of unusual pupils seen in a 
patient with Miller Fisher variant and change in pupil size seen in seizure 
disorders. (2) 

  

2.    Eye movements 

  

Nystagmus 

Down beating type is most commonly encounter due to Cranio-cervical 
junctional abnormalities. Head shaking nystagmus can also occur in 
cerebellar infarction as report by Huh and Kim (3)  

 

Ocular Motor Cranial nerves / Brainstem 

Cranial nerve palsy in older patients can be due to micro vascular causes, 
given risk factors. (3) 
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In a prospective study with ocular motor cranial nerve palsy, causes included 
ischemia, inflammatory, and giant cell arteritis and it is still controversial   on 
deciding management options. (3) 

  

Dhiman et al found in a tertiary neuro-ophthalmology centre the most 
common ocular motor cranial nerve palsy was the 6th nerve in 44% (n = 39) 
of patients.  

Other cranial nerves involved were the 3rd in 21.9% (n = 25), 4th in 20.1% (n 
= 23), facial nerve palsy in 14% cases (n = 16), trigeminal neuropathy in 4.4% 
(n = 5), and multiple cranial nerves in 5.2% cases (n = 6). Trauma (42%) and 
intracranial tumor (35%) were the most common causes associated with 
cranial nerve palsy. 

The most common field abnormalities were enlargement of the blind spot, 
hemianopia, and concentric constriction. (1) 

Painful ophthalmoplegia, of an acute onset was retrospectively studied by 
Anagnostu (4) and included causes migraine, vascular, sarcoid and Tolosa-
Hunt Syndrome. Other studies revealed Herpes Zoster related diplopia, 
ocular neuro myotonia. (4) 

Patients with isolated 6th palsies usually have vertical misalignments. (4) 

Internuclear Ophthalmoplegia (INO) common in demyelination in younger 
patients and infarction in the elderly. (3) 

Aberrant innervation is also a common presentation and include Marcus 
Gunn-jaw winking. (3) 

  

Disorders of extra-ocular muscles and neuromuscular junction  

Myasthenia Gravis and thyroid eye disease are the most common 
presentations in this category. (3) 

Other 

Facial weakness and eye movement disorder can exist together, Moebius 
syndrome has been described by Rucker et al. (3) 

  

  

  

3.    Optic nerve disorders 

  

Ischemic Optic neuropathy 

Nonarthritic Anterior Ischemic optic neuropathy (NAION) is a disorder of 
multifactorial cause, occurring commonly in >50 yrs. of age, vascular RF play 
a role as demonstrated by Hayreh. (6) 

Inflammatory /infective optic neuropathies 

Auto-immune ON was recently reviewed and further classified into 6 clinic 
entities. 
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IgG 4 disease is increasingly recognized and include enlargement of lacrimal 
gland, infraorbital nerve, and muscles of eye. (6) 

Paraneoplastic malignancy reviewed and association between small cell 
cancer of the lung correlated in a review Sarraf. (6) 

 TED -Thyroid eye disease can present with ON due to compression and can 
be treated with a pulse of methyl prednisone as described by Curroo et al. 
(2) 

Miscellaneous Optic neuropathy may occur in radiation and certain 
medications. (2) 

  

Optic Neuritis, Multiple Sclerosis, NMOSD (Neuromyelitis Optics spectrum 
disorders) 

ONTT (optic nerve treatment trial) was analysed by Moss et al that found no 
difference or relationship between age, sex, treatment. Black race/ethnicity 
was associated with poorer VA and contrast sensitivity. (2) 

Associated of MS with ON has been well established by various research. 

There has been newer research looking at NMOSD, Aquaporin 4 and MOG 
antibodies (7) 

Bhigjee et al looked at the presence of AQP 4 + NMOSD in both HIV positive 
and negative patients. This study was done in a South Africa setting, in the 
province of Kwa-Zulu Natal. In this study they concluded that the occurrence 
of myelitis together with ON in HIV+ve patients should alert the physician to 
test for AQP-4, which will guide with management. (7) 

  

4.    Chiasma and posterior visual 
path   

  

 Optic chiasm disorders are typically compressive in nature. Kawasi grouped 
disorders into inflammatory, neoplasm, toxin – ethambutol and can present 
with multiple visual field defect. MRI and OCT for further workup is 
recommended. (2, 8) 

  

5.    Increased Intracranial 
pressure and related Entities 

  

 The Idiopathic Intracranial Hypertensive Treatment Trial IIHTT (9), was a 
multicentre randomised placebo controlled trial of acetazolamide in patients 
with visual loss, the acetazolamide group did better in quality of life and 
improved in papillo-edema. From the various trials concluded that no MRI 
finding was predicted of visual outcome. (9) 

  

6.    vascular diseases 

  

 Arteriovenous malformations, tumour, aneurysms, and stroke syndromes 
can all present with life threatening neuro-ophthalmic manifestations. (3) 

Vasculitic diseases can have ocular involvement. Most common 
manifestations in SLE include dry eyes, lupus retinopathy, drug induced 
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ocular, peri-ocular skin rash, retinal hemorrhages, vasculitis, iritis, orbital 
inflammation complications reported by strauss. (3) 

Susac and Behcets also have vasculitic eye manifestations. (3) 

  

Giant cell Arteritis 

Common type of Vasculitis in patients >50. The most frequent presenting 
complications included visual loss, headache, constitutional symptoms 
polymyalgia rheumatica, cranial ischemia and blindness. (2) 

  

7.    Higher Visual Functions 

  

Reading impairment after stroke, can occur due to ocular or cognitive errors, 
reading difficulty, receptive or expressive aphasia may present with visual 
perceptual abnormalities of visual agnosia. 

Posterior cortical neurodegenerative diseases are common. (2) 

  

8.  OCT as a window to the brain Bellows et al (8) concluded large meta-analysis utility of SD-OCT can detect 
neurodegeneration from MS and provide evidence for the use of these 
parameters in clinical setting and future trials. 

  

  

Conclusion: 

This review highlights the relevant neuro-ophthalmology conditions, over a 10-year period in various 
articles published across the globe. In our setting due to high burden of HIV and TB, the spectrum of 
neuro-ophthalmology may differ and due to limited previous South Africa studies published looking 
at spectrum of NO disease there is a need for further research to be done. 
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The Spectrum of the neuro-ophthalmological disorders seen in Inkosi Albert Luthuli Central 

Hospital (IALCH), in an outpatient tertiary setting over a 7-year period  

ABSTRACT 

Title:  

A retrospective, descriptive study of the spectrum of neuro-ophthalmological disorders seen in 

Inkosi Albert Luthuli Central Hospital (IALCH) in the province of Kwa-Zulu Natal, over a 7-

year period from January 2010 to December 2017 in the outpatient tertiary referral center. 

Aim: 

To determine the prevalence, common clinical presentations, and various aetiologies of the 

neuro-ophthalmological conditions in a South African outpatient tertiary setting. Neuro-

ophthalmology as a subspecialty is still developing in South Africa. There are limited published 

data of the spectrum and prevalence of these conditions in Southern Africa.  

Methodology: 

Study sample: Patients that attended the neuro-ophthalmology outpatient clinic from January 

2010 to December 2017 were included. Only patients with more than 90 % of clinical and 

demographic data available, were included in the study. The total number of patients were 210 

and 10 were excluded, due to inadequate clinical data. 

Data collection methods:  

Records for all 200 patients were collected from the Meditech computer system. Data collected 

from each patient’s chart included demographic data, clinical data, presenting complaints, full 

neuro-ophthalmology examination, and diagnosis together with relevant investigations. Both 

descriptive and analytic statistics were used. Patients were categorized according to the final 

diagnosis. 



18 
 

Results: 

The 200 records were analyzed according to demographic data and co-morbidities including 

HIV and TB. The records were then separated into sub-categories and included optic neuritis 

(33), optic neuropathies (16), myasthenia gravis (23), idiopathic intracranial hypertension (7), 

pseudo-papilledema (10), chronic progressive external ophthalmoplegia (11), isolated cranial 

nerve palsies (19), multiple cranial nerve palsies (15) and an other category (66) 

The other category included pupillary disorders (6), congenital disorders (7), migraine and 

headache related disorders (10), pseudo-ptosis (7), retinal disease (10), functional blindness 

(3), cortical blindness (2), pan uveitis (3), post - traumatic (5) and miscellaneous (13) 

Conclusion: The spectrum of neuro-ophthalmology disorders differed from other spectrums 

seen around the world (1-3), this is likely secondary to diverse demographic profiles, common 

co-morbidities as well as the different clinical presentations in this spectrum.  

 

Keywords:  

1. IALCH:  Inkosi Albert Luthuli Central Hospital 

2. KZN:   KwaZulu -Natal 
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Introduction  

Neuro-ophthalmology is a medical subspecialty that brings together the neurology and 

ophthalmology disciplines and covers disorders of the brain, nerves and muscles that affect 

vision.(2) The various clinical presentations and spectrum of disease can be categorized into 

different etiological mechanisms. 

The world literature is scanty on the spectrum of neuro-ophthalmological disorders in tertiary 

clinic centers particularly in Africa. 

There are currently limited published data of the spectrum of neuro-ophthalmology seen in 

tertiary outpatient centers. (1-3) The purpose of this study was to determine the occurrence, 

common clinical presentations, and the various etiologies of the neuro-ophthalmological 

spectrum in a South African outpatient tertiary setting.  

Materials and methods 

The study sample included all patients that attended the neuro-ophthalmology tertiary care 

outpatient clinic which was held every alternate week from January 2010 to December 2017. 

The IALCH uses an electronic based Meditech system and hence all data and patient charts are 

stored there. Assistance for access to the patient data was obtained from the hospital-based 

Meditech team. Each KZ number was assigned a study number and confidentiality was thereby 

maintained. Subjects were excluded if patient records had more than 10% of data not available. 

Two hundred and ten patient record charts were collected and ten excluded. The result on 

patient data was further analyzed  

 

Results: 
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Results are summarised in the table. The various categories listed have been further analysed 

for each of the demographic and clinical neuro-ophthalmic profile and investigations for each 

group. 

Table 1 The Total spectrum of pathologies seen during the tertiary neuro-ophthalmology 
clinical Audit  

No. Category  Number of patients (%) 
1 Optic neuritis 33 (16.5%) 
2 Myasthenia Gravis ocular presentations  23(11.5%) 
3 Isolated Cranial Nerve palsies 19(9.5%) 
4 Optic neuropathies  16(8%) 
5 Multiple cranial nerve palsies  15(7.5%) 
6 Chronic progressive external ophthalmoplegia  11(5.5%) 
7 Pseudo-papilledema  10(5%) 
8 Idiopathic intracranial Hypertension 7(3.5%) 
9 Other category   

 

        Miscellaneous 13(7.5%) 
        Migraine and headache related 10(5%) 
        Retinal disease 10(5%) 
        Congenital disorders 7(3.5%) 
        Pseudo-ptosis 7(3.5%) 
        Pupillary disorders 6(3%) 
        Post - traumatic 5 (2.5%) 
        Functional blindness 3(1.5%) 
        Pan uveitis 3(1.5%) 
        Cortical blindness 2(1%) 
  Total 200 

 

A total of 200 patients were included in the neuro-ophthalmology audit. The table above shows 

in descending order the number and percentage of patients for each of the spectrums in this 

study. 
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There was a female predominance of patients, with approximately 3 times more females than 

males attending this tertiary clinic during the study period. In terms of demographic profiles 

50% of this study population was African with the other ethnicity groups contributing to the 

remaining 50%. Approximately one third of the patients were HIV positive with two thirds 

being HIV negative. HIV was the most common co-morbidity followed by hypertension, TB, 

and autoimmune disorders. 

 Optic neuritis was most common in young African females with more than half being HIV 

positive and one fifth of the patients having co-morbid TB. Interestingly none of the patients 

in the optic neuritis spectrum was diabetic or hypertensive and had no history of trauma. In the 

myasthenia gravis group, the average age of presentation was 36 years, the majority being 

African female patients and more than 90 % being HIV negative. In this myasthenia gravis 

group, patients had co-morbid thyroid and autoimmune dysfunction commonly, which was less 

seen in the other spectrums. In the isolated cranial nerve palsies group, there were more male 

patients with the African and Indian ethnicities predominating. The Majority were HIV 

negative and more than a fifth had a history of trauma. For the optic neuropathy group, the 

average age was 52 in this spectrum representing the oldest age of presentations. Most of the 

patients in the ischemic optic neuropathy group had co-morbid diabetes, hypertension, and 

other vascular risk factors.  All the patients in the non-ischemic optic neuropathy had co-morbid 

TB and started on TB treatment. The optic neuropathy was secondary to ethambutol toxicity.  

In the multiple cranial nerve palsies group, most were female with the African and Indian 

ethnicity predominating. Close to 90% of patients were HIV negative and many had other co-

morbidities, this accounted for various aetiologies , and made the spectrum seen during this 

audit different compared to other literature seen globally. Infection and opportunistic infections 

contributed to these presentations commonly. 
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In the Chronic progressive external ophthalmology group, majority were female with Indian 

and white ethnicity. The Majority of patients were HV negative with a third being hypertensive. 

The pseudo-papilledema showed majority being African female and HIV negative.  In the IIH 

group, all patients were female with varying ethnicity and majority being HIV negative. None 

of these patients had other co-morbidities as shown in Table 2.  The other spectrum category 

contributed to other common presentations seen. The pathology was broad and hence is best 

described as listed in Table 1 

The results that follow further analyse each of the spectrums as listed in Table 1 
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was noted that those that were put onto long term steroid use and azathioprine were given INH 

prophylaxis and calcium and vitamin D as per the guided protocol at IALCH.  

Myasthenia gravis ocular presentations  

All of the patients in this group were noted to have extraocular muscle weakness with ptosis 

with fatigability that was demonstratable. Other signs that were described on the charts likely 

pointing to MG included Curtain sign, Pseudo -INO, Positive Cogan’s lid twitch and 

fatigability on upgaze. The Table 4 below summaries the data described and analysed.
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with the necessary investigations as seen in Table 8. Majority of the patients were well 

controlled with medical therapy and one required surgical intervention and shunt.   

In the Other category spectrum demonstrates multiple common diagnosis and spectrums as 

seen in Table 1  
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Discussion 

The spectrum of neuro-ophthalmological disorders is extensive. The various clinical presentations 

and aetiologies seen across the globe make this speciality intriguing. Compared to other neuro-

ophthalmological literature studied and researched in tertiary facilities, this current study describes 

the spectrum seen in a South African context and draws on similarities and difference around the 

world. In the optic neuritis group 82%  were women and presented within 3 months to a tertiary 

referral centre , this reason is likely due to delay in transfer ( from base hospitals to tertiary clinics) 

due to various socioeconomic factors.(2) Forty-two percent had eye pain and 46% reported colour 

desaturation , when compared to other studies done at neuro-ophthalmology centres the clinical 

presentation was different to European countries.(4) 

Fifty-five percent of patients were HIV positive and 21 % had past/present TB with the aetiologies 

differing from rest of the world. When compared with published data from India as described by 

Dhiman et Al (2)despite having a higher HIV and TB rate their aetiologies had differed from our 

spectrum (2, 3). We have found that the majority of patients (31 %) were classified as idiopathic 

optic neuritis, 15 % as demyelination with NMOSD and ADEM/MOG being higher than MS 

presentations. Infective aetiologies including HIV  ,TB ,viruses and syphilis predominated in our 

spectrum likely due to the higher burden of TB and HIV compared to other international cohorts.(2, 

3, 5) One limitation was the testing for Aquaporin 4  which was not available at this centre for 

most of the study period. Compared with literature from Sweden and USA as described by Bowen 

RC et al that described the demyelinating optic neuritis disease spectrum predominately seen was 

in keeping with MS and ADEM which differed from our study findings.(4) 
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In the optic neuropathy group, most of the patients with ischemic optic neuropathy had vascular 

risk factors such as diabetes and hypertension. This was similar compared to literature in Asian 

and European countries as described by Dhiman et al and Bowen et al (2, 4). Interestingly all the 

patients in the non-ischemic optic neuropathy group (7) had a toxic optic neuropathy secondary to 

ethambutol toxicity after starting TB treatment. These patients had the typical neuro-

ophthalmological findings as described in previous case reports.(6) All other investigations 

excluded other conditions that could mimic this diagnosis. In other tertiary NO eye outpatient 

clinic facilities, their predominant aetiology included traumatic, hereditary, compressive, or 

inflammatory causes. (2, 3, 5) 

In the ocular MG group 91 % had pure ocular MG on initial presentation, this is likely in keeping 

with research that shows 1/3 of patients generalise by 2 years of initial presentation. (7) As 

described in previous MG studies in South Africa our clinical presentations were in keeping with 

ocular-bulbar variants (7) and the majority of the patients were acetylcholine receptor antibody 

negative (16/23). We were unable to test for MUSK antibodies and other antibodies related to 

neuromuscular junction disorders as these tests are not routinely available in South Africa. Only 

two myasthenic patients were HIV positive .Thyroid associated and other autoimmune diseases 

has been  associated with MG.(7) , In our study 8 patients had a co-morbid thyroid disorder and 

nine patients had other  autoimmune conditions.(1, 7) 

In the IIH spectrum these patients were all female and presented with a mean age of 32 years. They 

presented with the classic presentation of diplopia, transient visual obscuration’s, tinnitus, and 

headaches. The neuro-ophthalmology examination was in keeping with IIH and MRI showed 

classic features of IIH and exclusion of cerebral venous sinus thrombosis. All these patients had 

raised opening pressure documented with normal CSF constituents. The demographic, clinical 
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presentation and diagnosis are similar with the literature globally and no significant differences 

were noted.(8) The treatment profile was also noted to be similar as reviewed with other neuro-

ophthalmological tertiary centres. According to literature from India  as described by Dhiman et 

al (2)and the UK literature reviews described by Mollan et al (8)  common causes of raised intra-

cranial pressure seen in neuro-ophthalmology were secondary to cerebral venous sinus 

thrombosis(CVST) and secondary raised ICP due to infection or tumour’s.(8) However this cohort 

is too small to draw further conclusions and gives scope for further research in this field. 

In the group of patients classified as pseudo papilledema, there were discrepancies noted on 

clinical fundoscopy examination among junior doctors querying possible swollen discs. When 

these patients were examined with more senior expert’s consultants it was noted most of these 

patients presented with tilted discs or drusen. The neuro-ophthalmology examination didn’t reveal 

any abnormalities in these patients. 

The blood investigations together with imaging did not identify any other cause. All CSF 

examination in this group were normal with normal opening pressure. Additionally, most patients 

had normal fluorescein angiography and 4 patients had Optical coherence Tomography (OCT) that 

confirmed the above findings. There have been various studies and research to help differentiate 

papilledema from pseudo-papilledema using OCT and fluorescein angiography, and the latest 

review of OCT and other derived techniques show to be a promising marker in the near future.(9) 

The chronic progressive external ophthalmoplegia (CPEO) group consisted of 11 patients. They 

demonstrated the classic presentation of CPEO findings of many years’ duration with no 

fatigability of muscles. The majority of the patients were female. In our setting currently, the 

availability to test for genetic causes of the CPEO groups are limited and at the time of this 

retrospective study was not available. Muscle biopsy was one of investigations that was available 
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and hence all patients in this group had these performed, which helped narrow the differential in 

these patients The majority of patients (64%) were diagnosed with mitochondrial cytopathy on 

muscle biopsy which showed evidence of ragged red fibres. Myotonic dystrophy seen in 18 %, 

Becker muscular dystrophy and congenital myopathy contributed to 9 % each of this spectrum 

group. Compared to Australian literature by Watson et al that looked at Neuro-ophthalmology of 

inherited myopathies in patients with CPEO , our results and findings were similar in terms of 

clinical presentation and final diagnosis, however deferred in terms of genetic availability of 

testing(10).  

The spectrum that presented with multiple cranial nerve palsies accounted for cavernous sinus 

pathology, orbital apex, Tolosa hunt and meningeal based processes. We found that infective 

aetiologies predominated this spectrum mainly due to High TB and HIV rates as well as other 

opportunistic infections due to immunosuppression. When compared to a Turkish study by Turgut 

et al where they looked at eye associated multiple cranial neuropathies the aetiologies differed.(11) 

A recent report including the largest series of 979 cases of  multiple cranial neuropathy palsies  by 

Kaene demonstrates that the most common cause  are tumours represent 30% in their literature. 

(11) 

Lastly in the ‘other’ category showed a spectrum in keeping with pupillary disorders, migraine, lid 

dehiscence and retinal disease that are common presentations described in previous Neuro-

ophthalmology literature (1-3) 

 We saw less traumatic presentations in a neuro-ophthalmological outpatient tertiary centre 

compared to India, Europe, and other Asian countries, despite traumatic injury being a leading 

cause in South Africa(2, 4) . The likely reason for this is that all traumatic injuries usually are 
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referred to ophthalmology directly or neurosurgery, and unlikely to be referred to a neuro-

ophthalmology tertiary centre. 

Limitations to the study  

Firstly, since the data was collected in a retrospective manner relied heavily on accurate record 

keeping and data analysis may have introduced selection bias. 

Secondly being a tertiary referral centre, the sample population were subject to referral bias and 

may not be a true representation of the general population. 

Conclusion  

The spectrum of neuro-ophthalmological conditions presenting to a tertiary centre is vast., omitted 

in this study we describe a novel presentation of this spectrum. The spectrum of neuro-

ophthalmology disorders differed from other spectrums seen around the world, this is likely 

secondary to diverse demographic profiles, common morbidities  as well as the different clinical 

presentations in these aetiological disorders. 
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Title of study: 
A retrospective descriptive analytic study of the spectrum of the Neuro-ophthalmology disorders seen in 
IALCH (Inkosi Albert Luthuli Central Hospital) outpatient tertiary referral center in KwaZulu-Natal (KZN). 

 
Aim of study: 
Was to determine the prevalence, common clinical presentations, various aetiologies of the neuro -
Ophthalmology conditions in a South African setting as well as management and outcomes of neuro-
ophthalmology conditions at IALCH (Inkosi Albert Luthuli Central Hospital) outpatient tertiary hospital. 

 
Specific objectives: 
a. To describe the clinical, demographic, and etiological profile of the study participants  
b. To identify the spectrum of NO presentations encountered over the study period and compare 
distribution of their etiologies.   
c. To describe and compare the clinical presentations, management, and outcomes of the NO disorders. 

 
Background: 
Neuro-ophthalmology (NO) as a specialty is still underdeveloped in South Africa and KZN. 

There are no published data of the spectrum and prevalence of Neuro-ophthalmological conditions seen 
at a tertiary outpatient center in KZN. 

In current clinical practice we see a wide variety of NO disorders. However, there has been no 
documentation with respect to the patient profile, clinical presentation, and outcome. 

An analysis of the NO (Neuro-ophthalmology) databases at the Inkosi Albert Luthuli Central Hospital 
(Durban) provides a perspective of the spectrum of the NO disorders. The analysis will also define short 
comings and gaps in our practice and help devise future strategies to overcome these. The analysis will 
provide a springboard for future research projects. 

 
Literature Review 
Neuro-ophthalmology is a medical subspecialty that brings together the neurology and ophthalmology 
disciplines and covers disorders of the brain, nerves and muscles that affect vision. It usually deals with 
complex systemic diseases that can present with visual disturbance, control of eye movement, pupillary 
abnormalities or be due to multi-system disease. The various clinical presentations and spectrum of 
disease can be categorized into different aetiological mechanisms. 

The world literature is scanty on the spectrum on neuro-ophthalmology in a tertiary clinic center. We 
searched PubMed, google scholar and the neuro-ophthalmology journal data bases with the following 
words neuro-ophthalmology clinic tertiary center and retrieved only 3 studies to date, we further broaden 
our search to look at neuro-ophthalmology Annual Reviews to gain a better understanding into various 
spectrum currently. 
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Below is a table of relevant studies. We found one study done in India, Dhiman et al (1), that was a 
retrospective study done in a tertiary care center using hospital-based records to describe the clinical, 
demographic, and etiological profiles of NO spectrum over a 1-year period. 

 Neuro-Ophthalmology at a Tertiary Eye Care Centre in India. 

Dhiman R, Singh D, Gant Ayala SP, Ganesan VL, Sharma P, Saxena R. 

J Neuroophthalmological. 2017 Nov 9. (1) 

 Neuro-ophthalmology Annual Review.  

Asia Pac J Ophthalmol (Phila) Al-Zubidi N, Spitze A, Yalamanchili S, Lee 
AG (2) 

 Frohman LP. A Profile of Neuro-Ophthalmic Practice Around the World. 
J Neuroophthalmol. 2018;38(1):47-51. (6) 

  

The table above shows published studies to date related to PubMed, Google scholar and Neuro-
ophthalmology journals that were searched using following words: Neuro-ophthalmology clinical 
spectrum in a tertiary outpatient clinic setting 

Dhiman et al (1), described Neuro-ophthalmology as underdeveloped in India and looked at the spectrum 
of disease in a tertiary eye care centre. This was a retrospective study of a Neuro ophthalmology clinic. 
1597 (5 %) of the neurology clinic were referred for neuro-ophthalmology evaluation. (1) 

The mean patient age was 30.8 ± 19.5 years, with a male dominance 

Among these patients, optic nerve disorders were noted in 63.8% (n = 1,020), cranial nerve palsy in 7% (n 
= 114), cortical visual impairment in 6.5% (n = 105), and others (eye/optic nerve hypoplasia, 
blepharospasm, and optic (disc drusen) in 6% (n = 95). (1) 

Among the patients with optic nerve disorders, optic neuropathy without disc edema/ (traumatic optic 
neuropathy, hereditary, tumor-related, retrobulbar neuritis, toxic, and idiopathic) was noted in 42.8% (n 
= 685) and optic neuropathy with disc edema (ischemic optic neuropathy, papilledema, post-papilledema 
optic atrophy, papillitis, neuro-retinitis, and inflammatory optic neuropathy) in 20.9% Sixteen percent of 
patients were incorrect referrals. (1) 

They concluded neuro-ophthalmic clinic constitutes a significant referral unit in a tertiary eye care center 
in India. Traumatic and ischemic optic neuropathies were the most common diagnoses. (1) 

The reason for performing this review, was to establish the various spectrum of neuro-ophthalmology 
conditions that are commonly encounter in a tertiary care center.  

Results: 

The most important articles were identified and used as basis for writing this review as they held the most 
relevance to the current topic being presented. There was limited data available in a South African setting 
and Africa as a whole. Hence most of the data had to be retrieved from other continents.  
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Body: 

Researching and identifying the most relevant conditions encountered in a tertiary neuro-ophthalmology 
setting, we have anatomically classified the various disease profiles and the latest research and treatment 
recommendations for a tertiary care center for these conditions. 

The following table shows the most common spectrum of neuro-ophthalmology conditions in a tertiary 
outpatient clinic as identified by the current literature. 

1.    Pupil abnormalities 

  

RAPD (Relative afferent pupillary defect) can determine optic nerve function. 
Various studies recommend using clinical and grading system to identify a 
RAPD. (2) 

Horner’s Syndrome (HS) 

In order to differentiate sympathetic from parasympathetic pathways, 
apraclonidine was used for anisocoria from HS as demonstrated by various 
studies including Cambro et al pupillometry study.(1) 

Parkinson sign occurs when 6th nerve palsy with ipsilateral Horner’s possibly 
point to cavernous sinus localization. (2) 

Other studies describe various presentations of HS due to various etiologies. 
(2) 

Documented case series demonstrate rare causes of unusual pupils seen in a 
patient with Miller Fisher variant and change in pupil size seen in seizure 
disorders. (2) 

  

2.    Eye movements 

  

Nystagmus 

Down beating type is most commonly encounter due to Cranio-cervical 
junctional abnormalities. Head shaking nystagmus can also occur in 
cerebellar infarction as report by Huh and Kim (3)  

 

Ocular Motor Cranial nerves / Brainstem 

Cranial nerve palsy in older patients can be due to micro vascular causes, 
given risk factors. (3) 

In a prospective study with ocular motor cranial nerve palsy, causes included 
ischemia, inflammatory, and giant cell arteritis and it is still controversial   on 
deciding management options. (3) 

  

Dhiman et al found in a tertiary neuro-ophthalmology centre the most 
common ocular motor cranial nerve palsy was the 6th nerve in 44% (n = 39) 
of patients.  

Other cranial nerves involved were the 3rd in 21.9% (n = 25), 4th in 20.1% (n 
= 23), facial nerve palsy in 14% cases (n = 16), trigeminal neuropathy in 4.4% 



XLVIII 
 

(n = 5), and multiple cranial nerves in 5.2% cases (n = 6). Trauma (42%) and 
intracranial tumor (35%) were the most common causes associated with 
cranial nerve palsy. 

The most common field abnormalities were enlargement of the blind spot, 
hemianopia, and concentric constriction. (1) 

Painful ophthalmoplegia, of an acute onset was retrospectively studied by 
Anagnostu (4) and included causes migraine, vascular, sarcoid and Tolosa-
Hunt Syndrome. Other studies revealed Herpes Zoster related diplopia, 
ocular neuro myotonia. (4) 

Patients with isolated 6th palsies usually have vertical misalignments. (4) 

Internuclear Ophthalmoplegia (INO) common in demyelination in younger 
patients and infarction in the elderly. (3) 

Aberrant innervation is also a common presentation and include Marcus 
Gunn-jaw winking. (3) 

  

Disorders of extra-ocular muscles and neuromuscular junction  

Myasthenia Gravis and thyroid eye disease are the most common 
presentations in this category. (3) 

Other 

Facial weakness and eye movement disorder can exist together, Moebius 
syndrome has been described by Rucker et al. (3) 

  

  

  

3.    Optic nerve disorders 

  

Ischemic Optic neuropathy 

Nonarthritic Anterior Ischemic optic neuropathy (NAION) is a disorder of 
multifactorial cause, occurring commonly in >50 yrs. of age, vascular RF play 
a role as demonstrated by Hayreh. (6) 

Inflammatory /infective optic neuropathies 

Auto-immune ON was recently reviewed and further classified into 6 clinic 
entities. 

  

IgG 4 disease is increasingly recognized and include enlargement of lacrimal 
gland, infraorbital nerve, and muscles of eye. (6) 

Paraneoplastic malignancy reviewed and association between small cell 
cancer of the lung correlated in a review Sarraf. (6) 
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 TED -Thyroid eye disease can present with ON due to compression and can 
be treated with a pulse of methyl prednisone as described by Curroo et al. 
(2) 

Miscellaneous Optic neuropathy may occur in radiation and certain 
medications. (2) 

  

Optic Neuritis, Multiple Sclerosis, NMOSD (Neuromyelitis Optics spectrum 
disorders) 

ONTT (optic nerve treatment trial) was analysed by Moss et al that found no 
difference or relationship between age, sex, treatment. Black race/ethnicity 
was associated with poorer VA and contrast sensitivity. (2) 

Associated of MS with ON has been well established by various research. 

There has been newer research looking at NMOSD, Aquaporin 4 and MOG 
antibodies (7) 

Bhigjee et al looked at the presence of AQP 4 + NMOSD in both HIV positive 
and negative patients. This study was done in a South Africa setting, in the 
province of Kwa-Zulu Natal. In this study they concluded that the occurrence 
of myelitis together with ON in HIV+ve patients should alert the physician to 
test for AQP-4, which will guide with management. (7) 

  

4.    Chiasma and posterior visual 
path   

  

 Optic chiasm disorders are typically compressive in nature. Kawasi grouped 
disorders into inflammatory, neoplasm, toxin – ethambutol and can present 
with multiple visual field defect. MRI and OCT for further workup is 
recommended. (2, 8) 

  

5.    Increased Intracranial 
pressure and related Entities 

  

 The Idiopathic Intracranial Hypertensive Treatment Trial IIHTT (9), was a 
multicenter randomised placebo-controlled trial of acetazolamide in patients 
with visual loss, the acetazolamide group did better in quality of life and 
improved in papillo-edema. From the various trials concluded that no MRI 
finding was predicted of visual outcome. (9) 

  

6.    vascular diseases 

  

 Arteriovenous malformations, tumour, aneurysms, and stroke syndromes 
can all present with life threatening neuro-ophthalmic manifestations. (3) 

Vasculitic diseases can have ocular involvement. Most common 
manifestations in SLE include dry eyes, lupus retinopathy, drug induced 
ocular, peri-ocular skin rash, retinal hemorrhages, vasculitis, iritis, orbital 
inflammation complications reported by strauss. (3) 

Susac and Behcets also have vasculitic eye manifestations. (3) 
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Giant cell Arteritis 

Common type of Vasculitis in patients >50. The most frequent presenting 
complications included visual loss, headache, constitutional symptoms 
polymyalgia rheumatica, cranial ischemia and blindness. (2) 

  

7.    Higher Visual Functions 

  

Reading impairment after stroke, can occur due to ocular or cognitive errors, 
reading difficulty, receptive or expressive aphasia may present with visual 
perceptual abnormalities of visual agnosia. 

Posterior cortical neurodegenerative diseases are common. (2) 

  

8.  OCT as a window to the brain Bellows et al (8) concluded large meta-analysis utility of SD-OCT can detect 
neurodegeneration from MS and provide evidence for the use of these 
parameters in clinical setting and future trials. 

  

  

Conclusion: 

This review highlights the relevant neuro-ophthalmology conditions, over a 10-year period in various 
articles published across the globe. In our setting due to high burden of HIV and TB, the spectrum of 
Neuro-ophthalmology may differ and due to limited previous South Africa studies published looking at 
spectrum of NO disease there is a need for further research to be done. 
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Study Design  :  
Study population  : 
The study population included all patients seen at the Neuro-Ophthalmology outpatient clinic at IALCH 
during study period. 

 
Sampling strategy:  
All patients that attended Neuro-ophthalmology clinic were selected. Aimed and achieved a sample size 
of more than >150. Using assistance from meditech staff we gained records and a list of all patients that 
attended this clinic for the study period. 
 
 
Statistical planning (variables / confounders): 
Since its a tertiary care center and the study population was mostly  referrals from other specialties and 
regional hospitals there may not accurately represent a true reflection of the general population 
encountered. 

ICD coding from MediTech personnel and data capturing from system was needed to verify files to see if 
in keeping with the clinician’s diagnosis. 

 
Sample size : 
Study sample includes all patients that attended the NO tertiary care outpatient clinic from January 
2010 to December 2017, provided that > 90 % of clinical and demographic data is available. The 
estimated sample size meeting criteria include > 150 people. 

 
Inclusion / exclusion criteria: 
 
Inclusion: 

All patients that attended the Neuro-ophthalmology clinic during the study period. 

Exclusion: 

Any individuals attending NO clinic, where more than 10 % of data was not available or files had 
insufficient data. 

 
Data collection methods and tools: Data and statistical analysis 

1. Research design being used is a Quantitative descriptive retrospective study, analyzing data over 
the study period for all patients that attended the Neuro-ophthalmology clinic in IALCH. 

2.  Research methods include records from all cases seen over study period, these will be retrieved 
and put onto an excel spreadsheet.  

3. The list of patients with their KZ numbers will be accessed from Meditech team for the patients 
seen in the clinic since its inception to study period.   

4. Demographic and clinical data will be collected and include age, sex, ethnicity, presenting 
complaints, associated system illnesses and neurological disease. 
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5. Results of the neuro-ophthalmology examination will look at: Visual Acuity visual fields testing, 
ocular motility, CN abnormalities, fundoscopy, Neurological examination testing , Blood workup 
, Radiological investigations , electrophysiological testing to make a diagnosis. Relevant 
treatment options and outcome will be followed up. 

6. Data will be captured on EXCEL and ACCESS Microsoft database and later analyzed statistically. 
7. This research design database tool has a high reliability index since all the data will be extracted 

from a computer based Meditech system, gives a clear precise and easy to use system that 
accurately has typed records of all patient information including medical records, visits at the 
clinic , medication history that will be analyzed retrospectively. If the same data collection 
techniques and analytic methods where to be done by a different researcher at a different 
occasion it will likely reproduce consistent findings.  

8. To improve the reliability, we have employed Quantitative data assessment that eliminates the 
risk of participant error and participant bias what is commonly encountered in the Qualitative 
methods.  

9. Observer bias needs to be considered to improve reliability. Additional ICD coding and physical 
going through files to see if they match the diagnosis, will be more accurate to establish 
diagnosis. 

10. Validity- At face validity the instrument seems to be measuring what it is intended to measure. 
Further testing will need to determine the validity using test, predictive and criterion validity 
methods. 

11. Generalizability: There is high external validity and the findings to this research study can be 
applied to larger samples, as the sample size is large and included all patients in NO clinic will be 
enrolled as per study period.  As all patients were seen in a tertiary referral center ths may not 
be a true representation of the population. 

12. The data will be captured on these databases and subsequently analysed using STATA methods 
or Statistical package) Descriptive statistics such as frequency, proportions, mean and standard 
deviations will be used to summarise data. 
 

13. Descriptive statistics will be used to summarize the data.  Frequencies and percents will be used 
for categorical data such as gender, ethnicity, diagnosis.  Frequency distribution of numeric data 
such as age will be examined for normality using Shapiro Wilks test and means (standard 
deviations) or medians (interquartile range) used as appropriate. Subgroup comparisons by 
demographic risk factors such as gender and ethnicity will be done using Chi Squares tests for 
categorical data and t tests/Wilcoxon sign rank tests for numeric data. If multiple risk factors are 
associated with the dependent variable, then multiple logistic regression will be used to identify 
independent factors. Data will be analysed in Stata V13.1 and p values of 0.05 will be considered 
statistically significant  

 
Study location  : 
Inkosi Albert Luthuli Central Hospital, Durban, South Africa 
 
Study period  : 
1st January 2010 to December 2017 
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Limitations to the study: 
1. Since it is retrospective outpatient setting, diagnoses were likely made based on History and 

examination on initial presentation, due to delay in Neuroimaging, lab or electrophysiological 
testing and hence may be a gap in the final diagnosis  

2. Being a tertiary referral centre, the sample population were subject to referral bias and may not 
be a true representation of the general population. 

 
Ethical considerations: 

No ethical considerations as this are a descriptive, retrospective study with no consent necessary.  
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Appendix 2: The Guidelines for Authorship for the Journal selected for submission of 
the manuscript 
Journal Neuro-Ophthalmology  

About this journal 

Instructions for authors 

COVID-19 impact on peer review 
As a result of the significant disruption that is being caused by the COVID-19 pandemic we 
understand that many authors and peer reviewers will be making adjustments to their 
professional and personal lives. As a result, they may have difficulty in meeting the timelines 
associated with our peer review process. Please let the journal editorial office know if you need 
additional time. Our systems will continue to remind you of the original timelines, but we 
intend to be flexible. 

Thank you for choosing to submit your paper to us. These instructions will ensure we have 
everything required so your paper can move through peer review, production, and publication 
smoothly. Please take the time to read and follow them as closely as possible, as doing so will 
ensure your paper matches the journal’s requirements. 

 
For general guidance on every stage of the publication process, please visit our Author Services 
website. 

 
For editing support, including translation and language polishing, explore our Editing Services 
website 

 
This journal uses ScholarOne Manuscripts (previously Manuscript Central) to peer review 
manuscript submissions. Please read the guide for Scholar One authors before making a 
submission. Complete guidelines for preparing and submitting your manuscript to this journal 
are provided below. 
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About the Journal 

Neuro-Ophthalmology is an international, peer-reviewed journal publishing high-quality, 
original research. Please see the journal's Aims & Scope for information about its focus and 
peer-review policy. 

Please note that this journal only publishes manuscripts in English. 

Neuro-Ophthalmology accepts the following types of articles: 

Open Access 

You have the option to publish open access in this journal via our Open Select publishing 
program. Publishing open access means that your article will be free to access online 
immediately on publication, increasing the visibility, readership, and impact of your research. 
Articles published Open Select with Taylor & Francis typically receive 32% more citations* and 
over 6 times as many downloads** compared to those that are not published Open Select. 

Your research funder or your institution may require you to publish your article open access. 
Visit our Author Services website to find out more about open access policies and how you can 
comply with these. 
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You will be asked to pay an article publishing charge (APC) to make your article open access and 
this cost can often be covered by your institution or funder. Use our APC finder to view the APC 
for this journal. 

Please visit our Author Services website or contact openaccess@tandf.co.uk if you would like 
more information about our Open Select Program. 

*Citations received up to Jan 31st, 2020, for articles published in 2015-2019 in journals listed in 
Web of Science®. 
**Usage in 2017-2019 for articles published in 2015-2019. 

Peer Review and Ethics 

Taylor & Francis is committed to peer-review integrity and upholding the highest standards of 
review. Once your paper has been assessed for suitability by the editor, it will then be single 
blind peer reviewed by independent, anonymous expert referees. Find out more about what to 
expect during peer review and read our guidance on publishing ethics. 

Preparing Your Paper 

All authors submitting to medicine, biomedicine, health sciences, and allied and public health 
journals should conform to the Uniform Requirements for Manuscripts Submitted to 
Biomedical Journals, prepared by the International Committee of Medical Journal Editors 
(ICMJE). 

• Should be written with the following elements in the following order: title page; abstract; 
keywords; main text introduction, materials and methods, results, discussion; 
acknowledgments; declaration of interest statement; references; appendices (as appropriate); 
table(s) with caption(s) (on individual pages); figures; figure captions (as a list) 

Style Guidelines 

Please refer to these quick style guidelines when preparing your paper, rather than any 
published articles or a sample copy. 

Please use British (-ise) spelling style consistently throughout your manuscript. 

Please use single quotation marks, except where ‘a quotation is “within” a quotation’. Please 
note that long quotations should be indented without quotation marks. 

References should be presented in a separate section at the end of the document, in 
accordance with AMA Manual of Style (10th ed.) guidelines. The references should be listed and 
numbered based on the order of their first citation. Every reference should be assigned its own 
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unique number. References should not be repeated in the list, with each mention given a 
different reference number, nor should multiple references be combined under a single 
reference number. Superscripted digits should be used for in-text citations Superscripted 
citations should only follow terminal punctuation (e.g., periods, commas, closed quotation 
marks, question marks, exclamation points). Reference numbers should not be subscripted. 
Models from US National Library of Medicine (NLM) resources (e.g., MEDLINE, Index Medicus) 
should be employed for abbreviating journal titles in the reference section. 

Formatting and Templates 

Papers may be submitted in Word or LaTeX formats. Figures should be saved separately from 
the text. To assist you in preparing your paper, we provide formatting template(s). 

Word templates are available for this journal. Please save the template to your hard drive, 
ready for use. 

If you are not able to use the template via the links (or if you have any other template queries) 
please contact us here. 

Figures should be saved separately from the text. The main document should be double-
spaced, with one-inch margins on all sides, and all pages should be numbered consecutively. 
Text should appear in 12-point Times New Roman or another common 12-point font. If author 
will not be purchasing color printing, please ensure any figure/image captions do not make 
reference to color arrows/markers, and instead refer to black or white arrows/markers. 

References 

Please use this reference guide when preparing your paper. 

Taylor & Francis Editing Services 

To help you improve your manuscript and prepare it for submission, Taylor & Francis provides a 
range of editing services. Choose from options such as English Language Editing, which will 
ensure that your article is free of spelling and grammar errors, Translation, and Artwork 
Preparation. For more information, including pricing, visit this website. 

Checklist: What to Include 

1. Author details. Please ensure everyone meeting the International Committee of Medical 
Journal Editors (ICMJE) requirements for authorship is included as an author of your paper. All 
authors of a manuscript should include their full name and affiliation on the cover page of the 
manuscript. Where available, please also include ORCiDs and social media handles (Facebook, 
Twitter or LinkedIn). One author will need to be identified as the corresponding author, with 
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their email address normally displayed in the article PDF (depending on the journal) and the 
online article. Authors’ affiliations are the affiliations where the research was conducted. If any 
of the named co-authors moves affiliation during the peer-review process, the new affiliation 
can be given as a footnote. Please note that no changes to affiliation can be made after your 
paper is accepted. Read more on authorship. 

2. You can opt to include a video abstract with your article. Find out how these can help your 
work reach a wider audience, and what to think about when filming. 

3. Funding details. Please supply all details required by your funding and grant-awarding bodies as 
follows: 
For single agency grants 
This work was supported by the [Funding Agency] under Grant [number xxxx]. 
For multiple agency grants 
This work was supported by the [Funding Agency #1] under Grant [number xxxx]; [Funding 
Agency #2] under Grant [number xxxx]; and [Funding Agency #3] under Grant [number xxxx]. 

4. Disclosure statement. This is to acknowledge any financial interest or benefit that has arisen 
from the direct applications of your research. Further guidance on what is a conflict of interest 
and how to disclose it. 

5. Data availability statement. If there is a data set associated with the paper, please provide 
information about where the data supporting the results or analyses presented in the paper 
can be found. Where applicable, this should include the hyperlink, DOI or other persistent 
identifier associated with the data set(s). Templates are also available to support authors. 

6. Data deposition. If you choose to share or make the data underlying the study open, please 
deposit your data in a recognized data repository prior to or at the time of submission. You will 
be asked to provide the DOI, pre-reserved DOI, or other persistent identifier for the data set. 

7. Supplemental online material. Supplemental material can be a video, dataset, fileset, sound 
file or anything which supports (and is pertinent to) your paper. We publish supplemental 
material online via Figshare. Find out more about supplemental material and how to submit it 
with your article. 

8. Figures. Figures should be high quality (1200 dpi for line art, 600 dpi for grayscale and 300 dpi 
for color, at the correct size). Figures should be supplied in one of our preferred file formats: 
EPS, PDF, PS, JPEG, TIFF, or Microsoft Word (DOC or DOCX) files are acceptable for figures that 
have been drawn in Word. For information relating to other file types, please consult 
our Submission of electronic artwork document. 

9. Tables. Tables should present new information rather than duplicating what is in the text. 
Readers should be able to interpret the table without reference to the text. Please supply 
editable files. 

10. Equations. If you are submitting your manuscript as a Word document, please ensure that 
equations are editable. More information about mathematical symbols and equations. 

11. Units. Please use SI units (non-italicized). 
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Using Third-Party Material in your Paper 

You must obtain the necessary permission to reuse third-party material in your article. The use 
of short extracts of text and some other types of material is usually permitted, on a limited 
basis, for the purposes of criticism and review without securing formal permission. If you wish 
to include any material in your paper for which you do not hold copyright, and which is not 
covered by this informal agreement, you will need to obtain written permission from the 
copyright owner prior to submission. More information on requesting permission to reproduce 
work(s) under copyright. 

Disclosure Statement 

Please include a disclosure statement, using the subheading “Disclosure of interest.” If you have 
no interests to declare, please state this (suggested wording: The authors report no conflict of 
interest). For all NIH/Wellcome-funded papers, the grant number(s) must be included in the 
declaration of interest statement. Read more on declaring conflicts of interest. 

Clinical Trials Registry 

In order to be published in a Taylor & Francis journal, all clinical trials must have been 
registered in a public repository at the beginning of the research process (prior to patient 
enrolment). Trial registration numbers should be included in the abstract, with full details in the 
methods section. The registry should be publicly accessible (at no charge), open to all 
prospective registrants, and managed by a not-for-profit organization. For a list of registries 
that meet these requirements, please visit the WHO International Clinical Trials Registry 
Platform (ICTRP). The registration of all clinical trials facilitates the sharing of information 
among clinicians, researchers, and patients, enhances public confidence in research, and is in 
accordance with the ICMJE guidelines. 

Complying With Ethics of Experimentation 

Please ensure that all research reported in submitted papers has been conducted in an ethical 
and responsible manner, and is in full compliance with all relevant codes of experimentation 
and legislation. All papers which report in vivo experiments or clinical trials on humans or 
animals must include a written statement in the Methods section. This should explain that all 
work was conducted with the formal approval of the local human subject or animal care 
committees (institutional and national), and that clinical trials have been registered as 
legislation requires. Authors who do not have formal ethics review committees should include a 
statement that their study follows the principles of the Declaration of Helsinki. 



LXII 
 

Consent 

All authors are required to follow the ICMJE requirements on privacy and informed consent 
from patients and study participants. Please confirm that any patient, service user, or 
participant (or that person’s parent or legal guardian) in any research, experiment, or clinical 
trial described in your paper has given written consent to the inclusion of material pertaining to 
themselves, that they acknowledge that they cannot be identified via the paper; and that you 
have fully anonymized them. Where someone is deceased, please ensure you have written 
consent from the family or estate. Authors may use this Patient Consent Form, which should be 
completed, saved, and sent to the journal if requested. 

Health and Safety 

Please confirm that all mandatory laboratory health and safety procedures have been complied 
with in the course of conducting any experimental work reported in your paper. Please ensure 
your paper contains all appropriate warnings on any hazards that may be involved in carrying 
out the experiments or procedures you have described, or that may be involved in instructions, 
materials, or formulae. 

Please include all relevant safety precautions; and cite any accepted standard or code of 
practice. Authors working in animal science may find it useful to consult the International 
Association of Veterinary Editors’ Consensus Author Guidelines on Animal Ethics and 
Welfare and Guidelines for the Treatment of Animals in Behavioural Research and Teaching. 
When a product has not yet been approved by an appropriate regulatory body for the use 
described in your paper, please specify this, or that the product is still investigational. 

Submitting Your Paper 

This journal uses ScholarOne Manuscripts to manage the peer-review process. If you haven't 
submitted a paper to this journal before, you will need to create an account in ScholarOne. 
Please read the guidelines above and then submit your paper in the relevant Author Center, 
where you will find user guides and a helpdesk. 

If you are submitting in LaTeX, please convert the files to PDF beforehand (you will also need to 
upload your LaTeX source files with the PDF). 

Please note that Neuro-Ophthalmology uses Crossref™ to screen papers for unoriginal material. 
By submitting your paper to Neuro-Ophthalmology you are agreeing to originality checks during 
the peer-review and production processes. 

On acceptance, we recommend that you keep a copy of your Accepted Manuscript. Find out 
more about sharing your work. 
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Data Sharing Policy 

This journal applies the Taylor & Francis Basic Data Sharing Policy. Authors are encouraged to 
share or make open the data supporting the results or analyses presented in their paper where 
this does not violate the protection of human subjects or other valid privacy or security 
concerns. 

Authors are encouraged to deposit the dataset(s) in a recognized data repository that can mint 
a persistent digital identifier, preferably a digital object identifier (DOI) and recognizes a long-
term preservation plan. If you are uncertain about where to deposit your data, please see this 
information regarding repositories. 

Authors are further encouraged to cite any data sets referenced in the article and provide 
a Data Availability Statement. 

At the point of submission, you will be asked if there is a data set associated with the paper. If 
you reply yes, you will be asked to provide the DOI, pre-registered DOI, hyperlink, or other 
persistent identifier associated with the data set(s). If you have selected to provide a pre-
registered DOI, please be prepared to share the reviewer URL associated with your data 
deposit, upon request by reviewers. 

Where one or multiple data sets are associated with a manuscript, these are not formally peer 
reviewed as a part of the journal submission process. It is the author’s responsibility to ensure 
the soundness of data. Any errors in the data rest solely with the producers of the data set(s). 

Publication Charges 

There are no submission fees, publication fees or page charges for this journal. 

Color figures will be reproduced in color in your online article free of charge. If it is necessary 
for the figures to be reproduced in color in the print version, a charge will apply. 

Charges for color figures in print are $400 per figure (£300; $500 Australian Dollars; €350). For 
more than 4 color figures, figures 5 and above will be charged at $75 per figure (£50; $100 
Australian Dollars; €65). Depending on your location, these charges may be subject to local 
taxes. 

Copyright Options 

Copyright allows you to protect your original material, and stop others from using your work 
without your permission. Taylor & Francis offers a number of different license and reuse 
options, including Creative Commons licenses when publishing open access. Read more on 
publishing agreements. 
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Complying with Funding Agencies 

We will deposit all National Institutes of Health or Wellcome Trust-funded papers into 
PubMedCentral on behalf of authors, meeting the requirements of their respective open access 
policies. If this applies to you, please tell our production team when you receive your article 
proofs, so we can do this for you. Check funders’ open access policy mandates here. Find out 
more about sharing your work. 

My Authored Works 

On publication, you will be able to view, download and check your article’s metrics (downloads, 
citations and Altmetric data) via My Authored Works on Taylor & Francis Online. This is where 
you can access every article you have published with us, as well as your free eprints link, so you 
can quickly and easily share your work with friends and colleagues. 

We are committed to promoting and increasing the visibility of your article. Here are some tips 
and ideas on how you can work with us to promote your research. 

Article Reprints 

You will be sent a link to order article reprints via your account in our production system. For 
enquiries about reprints, please contact Taylor & Francis at reprints@taylorandfrancis.com. You 
can also order print copies of the journal issue in which your article appears. 

Queries 

Should you have any queries, please visit our Author Services website or contact us here. 
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Appendix 4:  

 Data collection tools: DATA SHEET TOOL  
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Study number    

First visit to Neuro-ophthalmology 
clinic 

   

Number of subsequent visits to 
Neuro-ophthalmology clinic  

   

Pt age    

Gender 
1 Male   
2 Female 

   

Ethnicity 
1African  
2 Indian  
3 Coloured  
4 White 
5 others 

   

Presenting complaint 
1 Visual loss  
2 Diplopia  
3 Painful eyes  
4 Other 
 

   

Diagnosis  
1-Pupil abnormalities 
 
2- Eye movement disorders 
+Cranial nerve disorders  
 
3.Optic nerve disorders 
 
4.Chiasma and posterior visual path 
d/o 
 
5.Increased Intracranial Pressure 
+Related entities 
 
6.Vascular diseases 
 
7.Higher visual functions 
 
8.Other  
 

   

Associated system illness 
1 Diabetic 
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2 Hypertensive 
3 HIV status   
4 TB 
5 Other  
Other neurological disorders    

General examination 
1Normal  
2Abnormal  

   

Neuro-ophthalmology exam: 
Visual acuity 
 
Tested for Right and Left Eye 
separately 
1.Normal corrected for refractory 
error -Use chart 6/6   
2Counting fingers  
3No Light perception/Blindness 
 
 
Visual fields 
1Recorded  
2Not recorded  
3Normal  
4Deficit if done  
 
Pupils 
1Normal  
2Abnormal  
3RAPD  
4Anisocoria  
5Other  
 
Ocular motility disorders/Eye 
Movements  
1Nystagmus   
2Painful ophthalmoplegia  
3Extra-ocular disorders  
4Other 
 
 
Cranial nerve disorders 
1 No abnormality  
2 4th CN    
3 6th CN  
4 7th CN  
5 Multiple CN 
 
Fundoscopy 
1 Normal  

Right eye   Left eye   
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2 Abnormal  
3 Disc swelling  
4 Pale discs  
5 vessel abnormalities  
 
 
Neurological examination    

Investigations 
Bloods Ix  
1 Normal 
2 Abnormal 
 
Imaging if done 
1 Normal  
2 Abnormal 
 
Neuro-physiological 
VEP if done  
1 Normal 
2 Abnormal 
 

   

Management -Conservative 
1.Steriods 
2.Analgesics 2.1 Panado 2.2 NSAIDS 
3.Immunomodulating 
(Azathioprine/Methotrexate) 
4.Others 
5.No medication  
 

   




