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The most common causes of non-traumatic paralytic strabismus 
in elderly are diabetes and hypertension as they cause 
ischemic changes in the cranial nerves [1-3]. In recent times, 
hyperhomocysteinemia has been reported as a risk factor for 
acquired abducens palsy [4]. In the present article, we report six 
patients of acquired paralytic strabismus that had raised serum 
homocysteine levels.

The hospital records of patients with non-traumatic acquired 
incomitant strabismus with raised serum homocysteine levels, from 
January 2010 to January 2019 were evaluated. All of these patients 
were evaluated for the risk factors like hypertension, diabetes 
mellitus, dyslipidemia, viral fever and collagen vascular disorders. 
Magnetic Resonance Imaging (MRI) of brain (with contrast) was 
done wherever indicated.

A total of 67 such patients with non-traumatic acquired paralytic 
strabismus were identified, from January 2010 to December 
2019. Of these, six patients were identified that had raised 
serum homocysteine levels. The mean age of patients with 
hyperhomocysteinemia was 45 years, youngest patient being nine-
year-old boy and the oldest patient was 75-year-old female. The 
demographic profile of patients is described in [Table/Fig-1].

All the patients had normal values of Erythrocyte Sedimentation Rate 
(ESR) and C-Reactive Protein (CRP). The mean serum homocysteine 
levels were 20.79 µmol/L (range: 17.63-24.25 µmol/L, SD: 2.48 µmol/L, 
normal range 3.9-13.9 µmol/L, chemiluminescence method).

There were three patients (Patient No. 1, 2 and 3) with abducent 
nerve palsy. All these patients had limited abduction in the affected 

eye. Two patients (Patient no. 4 and 5) had oculomotor nerve 
paresis. Both of these presented with limited adduction, depression 
and elevation of the affected eye as well as ptosis. Pupil was spared 
in both of these cases. Patient No. 5 was a known diabetic and 
hypertensive also. Her glycosylated haemoglobin (HbA1C) was 
8.5% and lipids were also deranged. Patient No. 6 had right eye 
superior oblique palsy. She presented with vertical diplopia. There 
was limited levodepression of right eye. She had right hypertropia 
of 6 Prism Dioptres (PD) in primary gaze increasing to 14 PD in left 
gaze. The hypertropia also increased on right head tilt.

Neuroimaging was ordered in all young patients and in those where 
risk factors like diabetes, hypertension or dyslipidemia were not 
found. It was not done in patient no. 2 and 5. In the rest, MRI brain 
with contrast did not reveal any abnormality [Table/Fig-2-7].

DISCUSSION
Non-traumatic paralytic strabismus is more common in older age 
group, and the most common cause being vasculopathy. In a 
population based study on the 753 new onset strabismus adult 
cases, paralytic strabismus (44.2%) was found to be the most 
common type, followed by convergence insufficiency (15.7%), 
small angle hypertropia (13.3%) and divergence insufficiency 
(10.6%) [5].

Homocysteine, a derived sulfur-containing and non-proteinogenic 
amino acid is formed in trace amount during the metabolism of 
essential amino acid, methionine. The metabolism of homocysteine 
occurs through the remethylation to methionine or conversion to 
cysteine which requires enzymes and coenzymes such as vitamin 
B6, B12, and methyl folic acid. Deficiencies in these vitamins 
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ABSTRACT
Diabetes and hypertension are among the main causes of acquired non-traumatic paralytic strabismus in elderly. They cause 
ischemic changes in the cranial nerves resulting in paralysis. Recently, hyperhomocyteinemia has emerged as a risk factor in 
systemic ischemic diseases. Only a few studies have suggested role of homocysteine in acquired abducens palsy.

This article describes six cases (2 males, 4 females) with hyperhomocysteinemia, out of 67 patients of acquired non-traumatic 
strabismus, seen over 10 years from January 2010 to December 2019. The mean age of patients was 45 years. Three patients had 
abducens palsy, while two patients had oculomotor palsy and one patient had trochlear nerve palsy. Two elderly females also had 
co-existing diabetes mellitus and dyslipidemia.

It can be concluded that patients with acquired non-traumatic paralytic strabismus should be evaluated for serum homocysteine.

Patient no. age (years) Gender Cranial nerve involved Eye Serum homocysteine µmol/L Glycosylated haemoglobin (%) Lipid profile mri brain

1 58 Female 6 Left 18.48 6.2 Normal Normal

2 61 Female 6 Right 22.76 7.1 Deranged Not done

3 35 Male 6 Right 22.55 5.7 Normal Normal

4 9 Male 3 Left 17.63 Not done Not done Normal

5 75 Female 3 Right 19.12 8.5 Deranged Not done

6 32 Female 4 Right 24.25 5.6 Normal Normal

[Table/Fig-1]: Demographic profile of patients and their serum homocysteine values. Lipid profile was not done in patient no. 4 due to young age. MRI brain was not done in 
patients no. 2 and 5.
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are associated with hyperhomocysteinemia- an abnormally very 
high level of homocysteine in blood. Hyperhomocysteinemia 
has been implicated in the pathogenesis of a variety of diseases 
including cardiovascular and neurodegenerative disorders. 
Hyperhomocysteinemia is associated with increase in risk of 
several diseases like neural tube defects, congenital heart defects, 
atherosclerosis, cardiovascular disorders, diabetes, Down 
syndrome, Alzhiemer’s disease and breast cancer [6].

In the eye, hyperhomocysteinemia is suggested as a possible risk 
factor for many diseases including retinal arterial atherosclerosis, 
macular degeneration and optic atrophy due to retinal micro-
vascular occlusions, Non-arteritic Ischemic Optic Neuropathy 
(NAION), cataract, glaucoma and exudative age related macular 
degeneration [7].

A meta-analysis of studies on retinal vaso-occlusive diseases 
showed significantly higher levels of plasma homocysteine levels 
in patients with central retinal vein occlusion, branch retinal vein 
occlusion and retinal artery occlusion as compared to controls [8]. 
Many studies also showed association of hyperhomocysteinemia 
and diabetic retinopathy [9-12]. Increased plasma homocysteine 
has been reported in cases of pseudo-exfoliation glaucoma [13,14] 
and age related macular degeneration [15,16].

Sachdeva V et al., described acquired abducens palsy in four 
patients in whom no other cause could be found [4]. They 
evaluated only the patients with abducens palsy, found a female 
preponderance (3 out of 4 patients) and their patients were 
younger with mean age of 25 years. In the preset series, the 
mean age of patients was 45 years and four out of six patients 
were females. Hyperhomocysteinemia is present in not only 
abducens palsy patients, but also in patients with oculomotor 
palsy and trochlear nerve palsy. The patient no. 2 was diabetic, 
while patient number 5 was both diabetic and hypertensive. 
Both these patients were also dyslipidemic. Moreover, 
hyperhomocysteinemia was found in 2 patients above 60 years 
of age. MRI brain was not done in these two patients.

Park SJ et al., found that patients having oculomotor paresis 
have high risk of developing stroke (hazard ratio 4.65) [17]. They 
suggested that such patients should be monitored closely and 
their risk factors should be taken care of. Kim K et al., have 
studied 153 cases of paralytic strabismus and found vascular 
cause to be the most common aetiology for it (54.9% of cases) 
[18]. Vascular group included those patients with diabetes 
mellitus, hypertension, hypercholesterolemia and those with 
microangiopathy or infarction evident on MRI brain. The other 
causes included idiopathic (28.1%), trauma (8.5%), neoplasm 
(5.88%) and aneurysm (2.61%). However, they did not evaluate 
the serum homocysteine level. It is possible that many of the 
idiopathic and vascular cases could be having raised serum 
homocysteine levels.

Sowbhagya HN et al., have found ocular involvement in 25 (42.3%), 
out of 59 patients with hyperhomocysteinemia [19]. The ocular 
findings included papilledema, branch retinal vein occlusion, non-
arteritic anterior ischemic optic neuropathy, temporal optic disc 
pallor and field defects with normal fundus. A total of 54.3% of the 
patients had co-morbid conditions like diabetes and hypertension. 
In the present series, two patients had diabetes and one of these 
also had hypertension. None of the patients suffered from cranial 
nerve palsy.

One of the limitation of the present series is that serum vitamin B12 
and serum folate levels were not evaluated. Vitamin B12 and folic 
acid, essential cofactors in homocysteine metabolism, are known 
determinants of serum homocysteine concentrations. Deficiency 
of either Vitamin B12 or folic acid can cause elevated levels of 
homocysteine [20].

[Table/Fig-2]: A 9-gaze photo of case 1. Note limitation in abduction in left eye.

[Table/Fig-3]: A 9-gaze photo of case 2. Note limitation in abduction in right eye.

[Table/Fig-4]: A 9-gaze photo of case 3. Note limitation of abduction in right eye.

[Table/Fig-5]: A 9-gaze photo of case 4. Note ptosis, limitation in elevation, 
depression and adduction in left eye.

[Table/Fig-6]: A 9-gaze photo of case 5 showing right exotropia with hypotropia. 
Note limited elevation and adduction in right eye.

[Table/Fig-7]: A 9-gaze photo of case 6 with right superior oblique palsy. Note 
limited levodepression in the right eye.
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CONCLUSION(S)
Patients with acquired non-traumatic cranial nerve palsies may be 
evaluated for raised serum homocysteine. Hyperhomocysteinemia 
could be a contributing factor causing ischemia of the cranial nerves 
resulting in paralytic squint, and it can co-exist with other risk factors 
like diabetes and dyslipidemia.
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