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Purpose: To describe the clinical, demographic, and etiological profile

of patients of acquired ocular motor palsy presenting in a tertiary eye care

center.

Design: A retrospective hospital record-based study was conducted in

patients of paralytic strabismus presenting from April 2016 to December 2017.

Methods: Data included demographic and clinical details, diagnosis,

underlying etiology, imaging, laboratory reports, and the outcome.

Results: Mean age of presentation of 345 patients included in the study

was 38.2� 19.5 years (range ¼ 365 years). Pediatric patients (age: �16

years) constituted 9.5% of the entire cohort. Mean duration of complaints

was 5.87� 2 months. Of the 372 eyes of 345 cases, 42.7% were sixth

nerve palsy, 34.7% were third nerve palsy, 17.7% were fourth nerve

palsy, and 4.8% had multiple ocular motor nerve involvement. Third and

sixth nerve palsies were mostly due to ischemic event (58.1% and 69.8%

cases, respectively), whereas fourth nerve palsies were commonly caused

by trauma (63.6%). Amongst traumatic cases, road traffic accident was

the most common mode of trauma. Systemic risk factors were preexistent

in 18.2% cases (n¼ 63); in the remaining (40.8%; n¼ 141), they were

diagnosed after presentation. Complete or partial recovery was noted in

69.7% cases in third nerve palsy, 67.9% cases in sixth nerve palsy, and

45% cases in fourth nerve palsy.

Conclusions: Acquired cranial nerve palsy has younger onset in Indian

scenario. Ischemia is the most common etiology raising concerns about

the health issues of young Indians. Sixth nerve is most commonly

involved in all age groups. Low recovery rate in fourth nerve palsy

can be attributed to traumatic etiology.

Key Words: fourth nerve palsy, paralytic squint, sixth nerve palsy, third

nerve palsy
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P aralytic strabismus is a frequent occurrence and constitutes

the most common cause of new-onset strabismus in adults.1–4

Disorders producing acquired ocular motor palsy include
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microvascular, trauma, intracranial neoplasms, infections, and

inflammatory conditions. With the etiology ranging from minor

anomaly to a life-threatening intracranial lesion, acquired ocular

motor craniopathy may be the presenting sign suggestive of a

potentially more serious condition involving the complex neuro-

anatomic pathways. Hence, it becomes important to be aware of the

etiological profile of patients with acquired ocular motor craniop-

athy to enable an appropriate differential diagnosis. Although

literature abounds in studies discussing the prevalence and etiolog-

ical patterns of paralytic strabismus,5,6 most of them are based on

Western population that may not be applicable to Indian scenario.

Therefore, this study describes the clinico-demographic pro-

file, etiological spectrum, and outcome of acquired third, fourth,

and sixth cranial nerve palsies presenting to a tertiary eye care

center in Indian patient cohort.
METHODS
A retrospective hospital record-based study of acquired

ocular motor palsy cases presenting to the specialty clinic at

our center during the study period (April 2016 to December 2017)

was conducted. The study was in accordance with the tenets of

Declaration of Helsinki. Institute ethical clearance was sought.

Inclusion criteria were cases of acquired isolated or combined third,

fourth, sixth cranial nerve palsy diagnosed by a trained strabismol-

ogist at our center. Congenital ocular motor palsies, supranuclear

palsies, and acquired strabismus due to other causes like myasthenia

gravis, thyroid eye disease, and so on were excluded.

Relevant demographic details like age at presentation, sex,

duration of complaints, presenting complaint, associated systemic

or neurological disorders, and any prior investigation or treatment

were noted. Clinical information, namely visual acuity, anterior

and posterior segment examination were recorded. Results of

squint workup were as follows: the type and amount of strabis-

mus, ocular motility deficit, Lees charting, forced duction test

(when indicated), cranial nerve involved (diagnosis), and under-

lying etiology. Quantification of strabismus was done using prism

bar cover test in patients with visual acuity �20/30 with central

fixation, Krimsky test whenever prism bar cover test was not

possible, and Hirschberg test in young or uncooperative cases.

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. Additional investigations like blood tests (for levels of

glucose, gylcosylated hemoglobin, lipid profile), blood pressure

assessment, perimetry, and neuroimaging were noted wherever
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TABLE 2. Comparison of Ischemic and Traumatic Acquired Ocular

Motor Palsy

Ischemic Traumatic

Phuljhele et al Asia-Pacific Journal of Ophthalmology � Volume 9, Number 1, January/February 2020
available. Complete recovery was defined as complete resolution

of diplopia and angle of squint. Partial recovery was defined as

partial improvement and no recovery was defined as no improve-

ment in the above parameters.

Mean age of onset, y 50.8� 6.5 28.3� 11.5
Male:female ratio 1.4:1 5.2:1
Common cranial nerve

involvement
Sixth Fourth

Recovery rate 73.5% (150/204) 38% (33/87)
STATISTICAL ANALYSIS
Data analysis was conducted using Statistical Package for

Social Science (SPSS) version 12.1 (StataCorp LLC, Lakeway

Drive, Texas, USA). Descriptive statistics were presented as

percentages, mean, and standard deviation. Student t test, Wil-

coxon signed rank test, and x2 test were used for analysis. P value

<0.05 was considered as significant.
RESULTS
Of the 41,836 new cases presenting to various specialty

clinics at our center during the study period, 3112 cases

(7.4%) were referred for squint evaluation. Of them, 345 patients

were diagnosed with acquired ocular motor palsy (11.08%) and

were included in the study. Mean age of onset was 38.2� 19.5

years (range ¼ 3–65 years). Pediatric patients (age: �16 years)

constituted 9.5% of the entire cohort (n¼ 33). Male predominance

was seen in a ratio of 1.7:1. Mean duration of complaints was

5.87� 2 months. Diplopia was the presenting complaint seen in

75% cases. Left-sided involvement was seen in 55.6% (n¼ 192);

7.8% cases (n¼ 27) were bilateral.

Among 372 eyes of 345 cases, 42.7% (n¼ 159 eyes) had

sixth nerve palsy, 34.7% had third nerve palsy (n¼ 129 eyes)

(pupil sparing¼ 72, pupil involving¼ 57), 17.7% (n¼ 66 eyes)

had fourth nerve palsy, and 4.8% (n¼ 18 eyes) had multiple

ocular motor nerve involvement. Ischemic and traumatic were the

most common etiologies seen in 59% (n¼ 204/345) and 23.5%

(n¼ 81/345) cases, respectively. Table 1 enumerates the various

causes of paralytic squint identified in our cohort. Road traffic

accident was the most common mode of trauma accounting for

84% traumatic cases (n¼ 68). Systemic comorbidities like dia-

betes, hypertension, hyperlipidemia, and coronary artery disease

were preexistent in 18.2% cases (n¼ 63) of the entire cohort; in

another 40.8% (n¼ 141) cases, it was diagnosed after presenta-

tion. Ten cases with a mean age of 34.33 years had
TABLE 1. Etiology of Paralytic Strabismus in 345 Indian Patients

Etiology No. Patients (n¼ 345)

Ischemic 204 (59.1%)
Traumatic 81 (23.5%)

Road traffic accident �68
Fall �6
Fist injury �4
Blunt trauma �3

Compressive 18 (5.2%)
Intracranial space occupying lesion �11
Aneurysm �7

Iatrogenic 6 (1.7%)
Intracranial surgery �3
Peribulbar block induced �3

Others 9 (2.6%)
Cerebral venous sinus thrombosis �5
Cavernous sinus thrombosis �4

Inflammatory 6 (1.7%)
Idiopathic 21 (6.1%)
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hyperhomocystinemia. At our center, 15% of the patients had

been imaged before presentation. In 32.4% (n¼ 105) patients,

neuroimaging was advised after presentation and was conclusive

in over 50% (n¼ 54/105) cases. Mean follow-up of patients was

10.37� 2.3 months. Overall, of the 372 eyes, complete sponta-

neous recovery was seen in 129 eyes (34.7%), partial recovery in

102 eyes (27.4%), and no recovery in 141 cases (37.9%).

Subanalysis was performed to compare the two etiological

groups: ischemic and traumatic/iatrogenic (Table 2). Mean age of

onset was higher in the ischemic group. Diabetes (54.4%) and

hypertension (48.5%) were the two most common vascular comor-

bidities seen in ischemic cases. Multiple comorbidities (�2) were

present in 34.8% cases (n¼ 71) (Table 3). Fundus findings sugges-

tive of diabetic, hypertensive, or mixed retinopathy were present in

15% ischemic cases. Traumatic cases had a higher male prepon-

derance. Signs of blunt trauma like traumatic optic neuropathy,

Berlin’s edema, choroidal rupture, and so on were present in 65%

cases. Ninety percent cases (30/33) of traumatic third nerve palsy

were pupil-involving, whereas in ischemic cases it was 36% (27/

75). The recovery rates were significantly higher in the ischemic

group (73.5%) than in traumatic group (38%) (P< 0.00).

Third and sixth nerve palsies were mostly due to ischemic

event as seen in 58.1% and 69.8% cases, respectively; whereas

63.63% cases of fourth nerve palsies were attributed to trauma. 3

cases of sixth nerve palsy aged 3, 9, and 34 years, respectively,

were recurrent. Although no definite cause could be established in

two cases, third nerve palsy was diagnosed with Tolosa-Hunt

syndrome. Recovery was complete in all three cases. Complete or

partial recovery was noted in 67.9% cases in sixth nerve palsy,

69.7% cases in third nerve palsy, and 45% cases in fourth nerve

palsy. Table 4 gives demographic, etiological, and outcome

comparison of cases of isolated and combined third, fourth,

and sixth nerve palsies.

Univariate analysis was done to identify the factors that

affect the outcome. Traumatic etiology (P¼ 0.02), fourth cranial

nerve involvement (P¼ 0.04), and duration of complaints

>3 months (P¼ 0.02) were significantly associated with no or

incomplete recovery.

Pediatric cases were separately analyzed (n¼ 33). Abducent

nerve affection was seen in 54.5% cases (n¼ 18). The causative

etiologies were trauma (n¼ 15), inflammatory/infectious (n¼ 9),

idiopathic (n¼ 6), and intracranial neoplasm (medulloblastoma)

(n¼ 3). Spontaneous recovery (partial or complete) was noted in
TABLE 3. Comorbid Disease Analysis in Patients with Ischemic Etiology

Comorbid Disease No. Patients

Diabetes mellitus 111 (54.4%)
Hypertension 99 (48.5%)
Hyperhomocysteinemia 10 (4.9%)
Dyslipidemia 19 (9.3%)
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TABLE 4. Comparison Between the Patients of Third, Fourth and Sixth Nerve Palsy

Third Fourth Sixth Combined

Age of onset, y 39.3� 14.2 36.4� 11.5 38.6� 10.6 36.3� 13.5
Male:female 2.5:1 7:1 1.4:1 1.2:1
Duration of pathology, months 6.5� 2.5 6.1� 3.2 4.6� 2.9 6.7� 3.4
Etiology (N¼No. eyes)

Ischemic 75 (58.1%) 18 (27.3%) 111 (69.8%) 0 (0%)
Traumatic 33 (25.6%) 42 (63.6%) 27 (17%) 12 (66.6%)
Compressive 9 (7%) 0 (0%) 6 (3.8%) 3 (16.7%)
Inflammatory/infectious 3 (2.3%) 0 (0%) 0 (0%) 3 (16.7%)
Idiopathic 3 (2.3%) 6 (9.1%) 12 (7.5%) 0 (0%)
Others 6 (4.7%) 0 (0%) 3 (1.9%) 0 (0%)

Outcome (N¼No. eyes)
Complete recovery 54 (41.9%) 9 (13.6%) 63 (39.6%) 3 (1.7%)
Partial recovery 36 (27.9%) 21 (31.8%) 45 (28.3%) 0 (0%)
No recovery 39 (30.2%) 36 (54.5%) 51 (32.1%) 15 (83.3%)
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36.4% (n¼ 12) cases. None of the cases with trauma and tumor

showed improvement.
DISCUSSION
This study gives the current demographic and etiological

trend of acquired ocular motor palsy of a tertiary center in Indian

scenario. Unlike previous studies where fifth decade was the most

affected age group (range ¼ 48–58 years in several studies),5–8

our study reports a younger mean age of onset of 38 years. However,

the etiological profile in our study remains somewhat similar to

these studies where ischemia constitutes the commonest cause of

acquired paralytic strabismus.5–8 Recent literature explains this

changing demographic trend where an increasing prevalence of

coronary artery disease and associated vascular comorbidities have

been reported in young Indians (<40 y) in the last three decades.9,10

Changing lifestyle brought about by urbanization, stress, and lack

of physical activity is among the possible risk factors11–13 predis-

posing to vascular diseases and its manifestations like coronary

artery disease and cranial nerve palsies. This emphasizes the need to

incorporate awareness programs related to the risk factors and the

need for lifestyle modification in national health schemes.

Hypertension has been found to be the most significant risk

factor predisposing to ocular motor palsy in Western litera-

ture.14,15 Conversely, our study identified diabetes as the major

risk factor as was also reported in a study from Korea.16 Another

population-based study of acquired sixth nerve palsy from the West

reported an 8-fold increase in odds of having both diabetes and

hypertension in cases over controls.17 With an upsurge in the

number of diabetics in the country in the last few decades, diabetes

has reached potentially epidemic levels in India.18,19 Resultantly,

there is increased incidence of diabetes-related complications.

Road trauma constituted major cause (85%) of traumatic

ocular motor palsies in this study. Corroborating with these

results, we also have previously reported road traffic accidents

as a leading cause of traumatic optic neuropathy in another

study.20 A recent report has suggested that India tops the list

of road-related fatalities. This is a reflection of the lack of

adequate traffic management and enforcement of traffic safety

norms.21,22 Considering that the road traffic-related injuries are

preventable, well-coordinated efforts to ensure road safety is the

need of the hour.

Undetermined etiology accounts for around 20% cases in

various studies.5,7 In our study, we were able to identify the cause
� 2020 Asia-Pacific Academy of Ophthalmology.
in 94% cases that hint towards a thorough diagnostic workup for

the patients of acquired paralytic strabismus in our center.

Hyperhomocystinemia has been associated with increased risk

of young-onset ocular vaso-occlusive disorders.23,24 We found its

association in 10 young patients of ocular motor palsy. A case series

from our subcontinent has reported isolated sixth cranial nerve

palsy in four cases with a mean age of 25 years.25 Similar to the

outcome of this report, all our patients with hyperhomocystinemia

spontaneously recovered with medical management.

Sixth nerve was the commonly affected cranial nerve across

all age groups (42.7%), which is in accordance with most previous

studies done in adults.5–8 In pediatric population, clinic-based and

population-based studies have shown varied results.26,27 Holmes

et al (36%)26 and Olusanya et al (52%)27 identified fourth nerve

palsy as the most frequently encountered diagnosis in children,

whereas studies by Harley (51.2%)28 and Kodsi and Younge

(55%),29 in keeping with our findings, have reported sixth nerve

palsy as the commonest paralytic squint in pediatric cases. As

fourth nerve palsy is mostly a congenital anomaly in children,

exclusion of congenital cases from our study explains the differ-

ence in results.

Most common etiology in the pediatric age group was trauma

as is also reported by other studies of acquired paralytic strabis-

mus in children.27–29 With regard to the etiological profile of

pediatric sixth nerve palsy, there are conflicting reports. In

accordance with our results, most studies have reported trauma

as a major cause of pediatric sixth nerve involvement,27–29

whereas Lee et al30 and Merino et al31 identified neoplasm in

majority of their cases and advocated early neuroimaging in

acquired sixth nerve palsy in children.

Neuroimaging was advised in 32% cases with diagnostic

dilemma in this study. Although studies have emphasized the

significance of imaging in all acute ocular motor nerve pal-

sies,32,33 careful history taking and clinical evaluation can obviate

the need for unnecessary investigations and bring down the cost of

health care.34 Some important indications for consideration of

neuroimaging in ocular motor palsies at our center are young-

onset cases, associated neurological signs, multiple cranial nerve

involvement, history of carcinoma, and nonresolution or progres-

sion of symptoms.34

Limitation that merit mention is retrospective case design of

the study that is confounded by limited data availability. The

follow-up in the study was restricted up to the period of observation.

The type of surgical intervention in cases of partial or no recovery
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and its outcome have not been evaluated. Second, there is a referral

bias of a tertiary eye care center. Hence, the etiological profile may

not be truly representative of the general population.
CONCLUSIONS
In conclusion, acquired cranial nerve palsy has younger onset

in Indian scenario. Sixth nerve is most commonly involved in all

age groups. Ischemia followed by trauma is the common etiology

raising concerns about the health issues of young Indian and road

safety. Low recovery rates are associated with traumatic etiology,

diagnosis of fourth nerve palsy, and longer duration of pathology.

Despite its limitations, this study provides a baseline data related

to the clinico-etiological profile of paralytic strabismus in Indian

patients that will guide effective and timely management.
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