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Abstract

Abducent nerve palsy is the most common mononeuropathy . Ischaemic mononeuropathy secondary to Diabetes
Mellitus, Hypertension is the most common cause .The other causes that have been cited are trauma , infections,
demyelination, tumours and as a false localising sign secondary to raised intracranial pressure .

We analysed 25 consecutive patients prospectively who presented with binocular diplopia and were diagnosed
as sixth nerve palsy after complete evaluation during a period of 6 months (nov 2019- April 2020).

We found that ischaemic mononeuropathy was the most common cause (44%) among our patients . Idiopathic
intracranial hypertension(8 %), multiple sclerosis , Wernickes encephalopathy , Tolosa Hunt syndrome ,
obstructive hydrocephalus , post viral infection, subdural hygroma , superior orbital fissure syndrome , birth

asphyxia each in 4 % cases was noted.
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Introduction

Lateral Rectus Nerve Palsy is caused by abducens
nerve malfunction, which can occur anywhere along
the nerve's path from the pons to the lateral rectus
muscle, resulting in sixth nerve palsy.

The abducens nerve originates in the pons of the
brainstem, from the abducens nucleus. At the
intersection of the pons and the medulla, it leaves the
brainstem .It then travels through Dorello's
canal,piercing the dura mater and entering the
subarachnoid region. The abducens nerve exits
Dorello's canal and enters the cavernous sinus at the
tip of the petrous temporal bone . It reaches the bony
orbit via the superior orbital fissure after passing
through the cavernous sinus to supply the lateral
rectus

Material And Methods

A total of 25 patients who presented to the outpatient
department of Dr D Y Patil Medical College during a
period of 6 months with binocular diplopia with a
diagnosis of sixth nerve palsy after detailed complete
evaluation were enrolled in the study . Institutional
clearance was obtained .

We noted demographic details like age at
presentation, sex, presenting complaint, duration ,
associated systemic or neurological disorders, and
any prior investigation or treatment .

Ophthalmic evaluation included  visual acuity,
anterior and posterior segment examination . Squint
workup consisted of alternate cover test for distance
and near , lateral incomitance , quantification with
prism bar cover test or modified krimsky test
depending on the vision . Ocular motility deficit was
graded from -1 to -4 . Hess charting was not done as
most were acute cases .Forced duction test was done
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in one patient with long standing bilateral sixth nerve
paresis post trauma . Colour vision assessment and
pupillary evaluation were done . Examination of the
cranial nerves was also undertaken. Additional
fundus findings like presence of papilloedema ,
diabetic or hypertensive retinopathy changes or
nystagmus were also noted .

A detailed systemic neurological examination was
carried out in all patients .

We classified the patients according to the etiology .

Etiology was identified as ischemic, traumatic,
compressive, iatrogenic, inflammatory, others, and
idiopathic. Cases with vascular risk factors (like
diabetes, hypertension, deranged lipid profile, and
coronary artery disease) were identified as ischemic.
In the absence of any underlying cause, it was
designated as idiopathic.

Patients were subjected to blood tests fasting and post
prandial blood sugar , gylcosylated hemoglobin |,
lipid profile , blood pressure assessment and other
relevant tests like Mantoux test , RT PCR for covid in
one patient , serum angiotensin converting enzyme
for sarcoid .

Complete recovery was defined as complete
resolution of diplopia and angle of squint. Partial
recovery was defined as partial improvement or nil
improvement

Data Analysis And Interpretation

Data was entered into Microsoft Excel (Windows 7;
Version 2007) and analyses were done using the
Statistical Package for Social Sciences (SPSS) for
Windows software (version 22.0; SPSS Inc,
Chicago). Descriptive statistics such as mean and
standard deviation (SD) for continuous variables,
frequencies and percentages were calculated for
categorical Variables were determined. Bar charts
and Pie charts were used for visual representation of
the analyzed data. Level of significance was set at
0.05.

Results

We had 25 patients during the study period who
presented to the ophthalmology outpatient
department or were referred from other departments
with complaints of binocular diplopia
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Our analysis found that 44 % patients were in the
age group of 40- 60 years, 28 %of patients were
less than 30 years old ,.The mean age at presentation
was 42.52 (SD 17.34)(graph 1)

The percentage of males involved were 56 % as
against females who contributed to 44 % of the total

.(graph 2)

The mean duration of presentation from onset was
7.80 days (SD 6.22).(Table 1)The sixth nerve palsy
was involving left eye in 52 % , right eye in 32 %
and bilateral in 8 % .The other associated ocular

findings noted were as follows Clinically
signifyicant macular oedema was noted in 1 patient ,
moderate  NPDR in 2 patients , external
ophthalmoplegia in 1 patient , vertical nystagmus in 1
patient, horizontal gaze palsy in 1 patient |,
papilloedema in 2 patients and hypertensive

retinopathy in 1 patient (graph 3)

The associated systemic conditions were as follows
in (Table 2)

HBA1C was elevated in all patients with DM(44%) .
Elevated BP was noted in 12 % .
There was deranged lipid profile in 8 % of patients .

Magnetic resonance imaging of brain with orbit
showed positive findings in ten patients . (Table 3)

According to the etiologic diagnosis we have the
following results as in (Table 4)

We reviewed the patients at 2 months again to look
for resolution of symptoms with improvement in
ocular motility .We have follow up of

22 patients . 3 were lost to follow up. (graph 4 )

All patients with ischaemic mononeuropathy had
complete resolution . Patients (n = 2 )with superior
orbital fissure/ Tolosa Hunt syndrome too showed
complete recovery following administration of
steroids . The patient with post traumatic bilateral
sixth nerve palsy was advised to undergo squint
surgery as there was persistent abduction deficit .

Patients with Idiopathic intracranial hyper tension
also showed complete normalisation with decrease in
intracranial pressure following treatment with oral
acetazolamide . Patient (n=1) with multiple sclerosis
also had total resolution .There was one young
female with mixed connective tissue disease and
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Wernickes encephalopathy secondary to chronic
vomiting also had complete reversal following
administration of intravenous thiamine .

Two cases of sixth nerve palsy with presumed viral
infection all resolved completely.Only one patient we
had following covid infection early in the first wave
who also showed complete resolution .

The patient with cerebral palsy had partial
improvement mostly requiring surgical intervention .

We do not have follow ups of patients with osteoma
orbit, obstructive hydrocephalus and metabolic
encephalopathy probably as they were referred to
other specialised centres for surgeries .

Discussion

Cranial nerve 6 palsy, also known as Abducens nerve
palsy or Lateral rectus palsy is the most common
ocular motor palsy observed * . There are numerous
causes of cranial nerve 6 palsy, with most common
being trauma, inflammation, tumour & vasculopathic
diseases some of which can be life threatening and
need urgent treatment “°. So its very important to
know the demographic and etiologic profile in
patients presenting with acquired sixth nerve palsy so
that potentially fatal conditions are not missed . There
are many retrospective studies available but ours is
one of the few prospective study on this topic carried
out in a tertiary care medical college .

Recovery can occur spontaneously within weeks to
several months & occurs most frequently in patients
whose palsies have an unknown/vascular etiology .

The aim of our study was to assess the demographic
and etiological profile in a tertiary care teaching

hospital . Our data provides the most common
systemic associations , the various underlying
aetiologies and highlights the need to do

neuroimaging in cases associated with neurological
signs and symptoms .

The most common systemic associations we noted
were Diabetes mellitus alone , hypertension with
concurrent Diabetes , hyper triglyceridemia . All
patients with Diabetes mellitus had elevated HBALc
when tested at presentation. All patients with
hypertension had high blood pressure at presentation
. Elevated HBALc and blood pressure were the two
important factors causing ischaemic mononeuropathy
.The etiological profile in our study remains
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somewhat similar to these studies where schema
constitutes the commonest cause of acquired
paralytic strabismus’™°

A major study at RP centre showed that etiology was
as follows Ischemic 69.8 %, traumatic (17 %),
compressive (3.8%), inflammatory /infectious (0) ,
idiopathic (7.5%) *® . We did not have any cases of
neoplasm probably as all our patients were adults and
neoplasms are more common in paediatric age group
. In the last few decades the prevalence of coronary
artery disease and associated vascular co morbidities
have been reported in young Indians*!*?-

With modernisation , there has been increased stress,
sedentary life style , lack of exercise are considered
as the major risk factors contributing to the same 13-
15. Our study has identified diabetes as the major risk
factor as was also reported in a study from Korea.16
A population-based study of acquired sixth nerve
palsy also reported an 8-fold increase in odds of
having both diabetes and hypertension in cases over
controls.17

Isolated sixth nerve palsy as presenting feature of
multiple sclerosis is very rare . While brain stem
involvement in multiple sclerosis (MS) is relatively
common, isolated cranial nerve palsies are rare,
especially when they represent the initial presenting
sign of a new diagnosis of MS * . Our patient was
young female who had isolated sixth nerve palsy .
She had periventricular plagues on MRI suggestive of
MS

In our study a comparatively younger age at
presentation in ischaemic group . A Nepal study also
reported age of onset as 37 ° - Compared to other
studies * we had younger age of onset . This could
be attributed to the early onset of Diabetes Mellitus
mad Hypertension in India at present and hence
diabetic related ischaemic complications.

Unlike other studies we had 56 % of patients
belonging to the non ischaemic type with varied
aetiologies . This could be explained because of the
increasing referrals from various other departments in
a medical college and the possibility that ischaemic
ones presented to private practitioners rather than a
medical college .

Males were affected more than the female our study
which matches the study done by Park et al.?® .Some
studies reported no sex predilection for CN6 palsy? .
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The possible explanation could be that male gender
is a risk factor for diabetes or hypertension in 2°%’

Neuroimaging was advised in 52% cases in our study
and we found 40 % to have findings . The
indications for neuroimaging in our patients were
early onset cases , associated neurological signs |,
absence of any systemic risk factors and
investigations , post traumatic , multiple cranial
neuropathy . One study detected positive findings in
32 % of their patients in whom neuroimaging was
done *®

The high diagnostic yield in our study could be due
to more number of younger patients and presence of
neurologic signs .In the absence of risk factors, a
suggestive history, or positive laboratory and clinical
findings, neuroimaging can serve as a useful
diagnostic tool in identifying the exact cause of sixth
nerve palsy®

Various studies have quoted different recovery rates
in sixth nerve palsy .It varies from 60.0 to 87.3%28
,29,30. Higher recovery rates have been observed in
vascular  etiology compared to others 28, 31 .
Sanders et al. reported that 51 of 59 patients (86%)
experienced resolution of CN6 palsy, and only 3
patients required strabismus surgery32 . In our study
we lost follow up of 3 patients (12%), rest of the 20
(90.9%) had complete resolution while two( 9 %)
had persistent squint and abduction deficit . Higher
recovery rates could be due to better treatment of
vasculopathic risk factors by admission and proper
monitoring in the hospital . The various aetiologies
like 11H , inflammatory neuropathy responded well to
appropriate therapies .

Limitations of this study could be that it cannot be
extrapolated to the general population because of low
sample size and some referral bias in a medical
college where more patients with coexisting systemic
conditions visit.

Conclusion

Our study highlights the younger age of onset
compared to previous studies in ischaemic
mononeuropathies and a herculean task ahead to limit
the vascular complications of DM, HTN by a
multifaceted approach like improved active life style
etc .The utilisation of neuroimaging could be limited
to a cohort of patients based on individual case basis .
Recovery in general is commendable with shorter
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duration of the disease and better glycemic and hyper
tension control in ischaemic cases.
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in  patients  with

Table 1: Distribution of Study Subjects according to the Onset (N=25)

Onset No. Percent
3-5 12 48.0

6-10 7 28.0

>10 6 24.0
Mean (SD) 7.80 (6.22)

Median 6.00

Table 2: Distribution of Study Subjects according to the Systemic Conditions (N=25)

Table 3:

Systemic Conditions No. Percent
DM 9 36.0
DM & HTN 3 12.0
Hypertriglyceridemia 2 8.0
RTA 1 4.0
Pharyngitis 1 4.0
Connective Tissue Disease 1 4.0
Cerebral Palsy 1 4.0
Covid Infection 1 4.0
None 7 28.0

Distribution of Study Subjects according to the MRI Findings (N=25)

MRI Findings No. Percent
Osteoma Orbit 1 4.0
Chronic Ischaemia 1 4.0
Chronic Subdural 1 4.0
Hygroma
Hyperintense T1 on Basal 1 4.0
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Ganglia
IHH 1 4.0
Lacunar Infarct Thalamus 1 4.0
Multiple Sclerosis 1 4.0
Stenosis Foramen Munroe 1 4.0
Wernickes Encephalopathy 1 4.0
Tortuosity Optic Nerves 1 4.0

Table 4: Distribution of Study Subjects according to the Diagnosis (N=25)

Diagnosis No. Percent
Ischaemic 11 44.0
IHH 2 8.0
Post Viral 2 8.0
Multiple Sclerosis 1 4.0
Metabolic Encephalopathy 1 4.0
Obstructive Hydrocephalus 1 4.0
SOF Syndrome 1 4.0
Subdural Hygroma 1 4.0
Wernicke Encephalopathy 1 4.0
Tolosa Hunt 1 4.0
Birth Asphyxia 1 4.0
Compressive 1 4.0
Covid 1 4.0
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