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ABSTRACT 

AIMS AND OBJECTIVE: - To study causes and clinical presentation of 

cranial neuropathy involving 3rd, 4th or/and 6th cranial nerve in various age 

groups.    

TYPE OF STUDY: - Hospital based cross sectional study. 

MATERIALS AND METHODS: -This is a hospital based cross sectional 

study conducted between February 2021- March 2022 on a total of 50 

patients. Sociodemographic factors and causes of the palsies were 

determined based on the clinical history, assessment, laboratory work up 

and neurological examination. 

RESULTS: - Mean age of presentation of 50 patients was 47.86 

±4.45years, ranging from the age of 18 years to 88years. Out of the 50 

patients 25 (50%) patients had sixth cranial nerve palsy, 13 (26%) patients 

had third cranial nerve palsy, 10 (20%) patients had combined cranial nerve 

palsy and 2(4%) had fourth nerve palsy. The most common cause was 

microvascular etiology (diabetes followed by hypertension) This was 

followed by mucormycosis (18%), trauma (12%), tumour (6%),  aneurysm 

(4%) and CVA(4%). Amongst traumatic cases, road traffic accident was 

the most common mode of trauma.Sixth nerve palsies was commonly seen 

in patients with T2DM, HTN. Patients with mucormycosis had combined 
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nerve palsie. Third nerve palsy was most seen in patient with aneurysm and 

CVA. The fourth nerve was most affected in patients with a history of 

trauma. Eight of our patients presented primarily with ocular complaints 

and on further diagnosis were found to have life threatening conditions. 

Maximal recovery was seen in patients with CN 6 palsy (92%) followed 

by CN 3 palsy (84.6%). Poor chances of recovery were seen in patients 

with CN 4 palsy. Patients with microvascular etiology showed the best and 

earliest chances of recovery and patients with mucormycosis and trauma 

showed poor chances of recovery. 

CONCLUSION: - In our study the mean age of presentation was 48 years, 

with males being affected more than females. Sixth nerve was found to be 

the most affected followed by third nerve. Fourth nerve was least involved. 

Diabetes mellitus followed by hypertension, were found to be the most 

common etiology. Sixth nerve palsy was most commonly seen in patients 

with diabetes. These patients had uncontrolled diabetes, with a high sugar 

levels of 265mg/dl and HbA1C 7.3%. As this study was conducted during 

the covid era many patients with combined nerve palsy due mucormycosis 

were seen. All the patients with mucormycosis had associated diabetes 

mellitus as well, with highest mean sugar levels (304mg/dl)  and 

HbA1C(9.39%). Best and fastest recovery was seen among patints with 

sixth nerve palsy and with a microvascular etiology. 
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INTRODUCTION 

 

An object to be viewed as single entity needs a perfect alignment of the 

two eyes. The extraocular muscles which are innervated by the 3rd, 4th, 

and 6th cranial nerves control ocular movements and their coordination is 

essential for binocular vision. 1 

Binocular vision is lost if this coordination is defective and may present 

with diplopia or squint. These patients may come  to the ophthalmologist 

directly or maybe referred by physician or even be seen accidentally during 

a routine check-up. Extraocular movements are governed by higher centres 

the like motor cortex, midbrain, pons, cerebellum and vestibular apparatus 

interlinked to the visual system. Any pathology of these vital structures 

leads to ocular motility disorders. They can be the first manifestation of 

serious emergencies like hemorrhage, infarction or secondary to systemic 

diseases like hypertension, diabetes, trauma, inflammation, space-

occupying occupying lesions1-3 

The diagnostic evaluation of patients presenting with ocular motor cranial 

mononeuropathies vary with different age group, pattern of ocular 

misalignment, and the presence of systemic and neurological symptoms 

and sign.  
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In supranuclear gaze palsies, due to cerebral cortex lesions both eyes are 

affected equally and there is no diplopia. But infra nuclear lesions can 

present as paralytic squint which affects the extraocular movements. Acute 

palsies cause an incomitant strabismus that is greatest in the field of action 

of the paretic muscle.11  

Third, fourth and sixth nerve palsies can result from lesions located 

anywhere from the nucleus to their termination in the extraocular muscles 

within the orbit and may be the herald manifestation of underlying 

neurological emergencies or systemic diseases. 4-7 

It is also essential to determine the patients with neurologically isolated 

dysfunction from those with combined dysfunction of the third, fourth, and 

sixth cranial nerves because the strategy for treatment and follow-up 

examinations would be different based on the etiology.8-9   

As these nerve palsies are due to varied systemic as well as life-threatening 

causes it is critical to be aware of the varied etiology and presentation to 

provide treatment at the earliest. A suggestive history, clinical findings, 

laboratory findings and neuroimaging help in diagnosing and determining 

the etiology. 

Without early intervention, these conditions can be fatal and thus becomes 

crucial to diagnose and treat at the earliest.  
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AIMS AND OBJECTIVE 

 

To study causes and clinical presentation of cranial neuropathy involving 

3rd, 4th or/and 6th cranial nerve in various age groups.  
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                          MATERIALS AND METHODS 

Source of data: All patients visiting or admitted in Shri Dharmasthala 

Manjunatheshwara College of Medical Sciences and Hospital during the 

study period who meet the inclusion and exclusion criteria will be included 

in the study. 

Study Design: Hospital based cross sectional study. 

Study Period: February 2021- March 2022 

Sample size: All patients visiting or admitted in Shri Dharmasthala 

Manjunatheshwara College of Medical Sciences and Hospital during the 

study period who meet the inclusion and exclusion criteria. 

Inclusion Criteria:  Patients diagnosed with cranial neuropathy 

involving isolated or combined 3rd,4th and 6th cranial nerve palsies.  

Exclusion criteria:  

• Patients who develop cranial nerve paresis secondary to 

extraocular surgeries.  

• Patients with restriction due to supranuclear motility disorders, 

myogenic causes or restrictive etiology.                                    

Institutional ethical committee clearance to conduct the study was 

obtained. All the patients who met the inclusion and exclusion criteria 
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were explained about the study and informed consent was taken. The 

information was obtained from the patient using a proforma.  

Relevant demographic details like age at presentation, sex, and a detailed 

history regarding diplopia, headache, restriction of extraocular 

movements, drooping of eyelids etc were taken. Also the history of 

associated comorbidities (i.e., diabetes mellitus, hypertension, 

hypercholesterolemia, stroke, myocardial infarction, coronary artery 

disease, and tobacco use), treatment received for the same was noted 

.History of trauma was elicited. 

General physical examination was done in all patients. Vitals like blood 

pressure and pulse rate was recorded. 

 Visual acuity and colour vision were assessed in all patients. Head 

posture , ptosis evaluation, extraocular movements, hirschberg test, cover 

test, prism cover test  was noted. Detailed anterior segment examination 

was done using slit lamp . Pupil and accommodation reflexes were noted. 

Fundus was examined by indirect ophthalmoscopy to assess the presence 

of optic nerve involvement, papilledema and diabetic or hypertensive 

retinopathy and other pathologies .  

Further CNS evaluation was done to assess presence of other cranial 

nerve palsy, motor, sensory, autonomic, and cerebellar signs.  
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Additional blood investigations including diabetic profile , lipid profile if 

performed was noted. 

The findings of neuroimaging including CT / MRI if done was noted.  

Based on the findings the patients were diagnosed as 3rd, 4th or 6th cranial 

nerve palsy. Cranial nerve palsies and were classified by cause as 

traumatic, congenital, microvascular ,neoplastic, postviral, aneurysmal, 

other, or undetermined on the basis of recorded history, physical 

examination, and ancillary tests. 

Patients were followed up at 3months and 6 months to look for any signs 

of recovery based on symptoms and signs. 
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REVIEW OF LITERATURE 

ANATOMY AND PHYSIOLOGY 

The third, fourth and sixth cranial nerves supplying the extraocular muscles 

of the eyes are responsible for the ocular movements. Commands for 

performing them are carried from the cerebral cortex and higher brainstem 

structures to the ocular motor nuclei. These commands are then sent to the 

individual extraocular muscles by cranial nerve III, IV, VI. Eye movement 

disorders due to damage to the structures that carry commands to the ocular 

motor nuclei are considered supranuclear and abnormalities resulting from 

damage to the ocular motor nuclei and their respective cranial nerves are 

considered infra nuclei. 11 

Movements in the eye are essential to record sharp images on the retina. 

Even slight movement of the image leads to blurring of vision. Eye 

movements can be broadly divided into 

Fast eye movements: Saccades, move the eyes from one target to another.  

Slow eye movements: Conjugate movements like the pursuit or 

disconjugate movements like the vergence are the slow eye movements. 

They allow the eyes to follow a target when either the target, head or both 

are moving. 
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In this study we will discuss in detail the various etiologies affecting the 

three ocular nerves essential to maintain a steady gaze. The clinical 

localization and subsequent differential diagnosis of cranial neuropathies 

require the knowledge of the anatomy of third , fourth and sixth cranial 

nerve . 

The Anatomy of each of these three cranial nerves will be discussed 

further. 
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THIRD CRANIAL NERVE: OCCULOMOTOR NERVE  

The oculomotor nerve innervates superior rectus, medial rectus, inferior 

rectus, inferior oblique in addition to the levator palpebrae superioris 

muscles and the parasympathetic input to the pupillary constrictor and 

ciliary muscles. 

 

Fig1: Anatomy of midbrain at the level of 3rd nerve nucleus  

Reference : Ophthalmology by Myron Yanoff and Jay Duker (Fourth 

Edition ) 

The third nerve nucleus is located in the midbrain near the cerebral 

aqueduct at the level of the superior colliculus as shown in the image 

above. 
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NUCLEAR LEVEL 

Each extraocular muscle that receives innervation from the third nerve 

has a corresponding subnucleus. The distribution of the supply to the 

various extraocular muscles are depicted in the image below. 

 

Fig2: Anatomy of third nerve nucleus 

Reference : Ophthalmology by Myron Yanoff and Jay Duker (Fourth 

Edition ) 

As shown in the image single central nucleus (central caudal nucleus) 

innervates bilateral levator palpebrae muscles. The bilateral subnuclei 

exist for the extraocular muscles. An additional bilateral subnucleus, the 

Edinger-Westphal nucleus, provides parasympathetic input to the 

pupillary sphincter.12 
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 Projections from the subnuclei to their targets all are uncrossed with two 

exceptions— 

 The single central caudal nucleus sends projections to both levator 

muscles. 

 The superior rectus subnucleus sends projections to the 

contralateral eye.  

Thus, the right superior rectus subnucleus innervates the left superior 

rectus muscle, and vice versa.11 

Daroff13 proposed clinical rules to include or exclude the CN3 lesion based 

on the presentation. 
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FASCILCULAR LEVEL  

The fascicles of the third cranial nerve  passes through the brain stem 

parenchyma and exits ventrally. These fascicles then pass through the red 

nucleus  and the medial cerebral peduncles. Thus, the CN3 palsies may 

present with other signs like shown in the below 

LOCATION EPONYM FINDINGS 

Red nucleus  Benedict’s syndrome  Intention tremor, 

ataxia, contralateral 

sensation loss (if 

medial lemniscus 

involved) 

Crus cerebri Weber’s syndrome Contralateral 

hemiparesis 

From the brain stem, the nerve enters the subarachnoid space and passes 

between the posterior cerebral artery  and the superior cerebellar artery 

and runs along with posterior communicating artery. Here, the pupillary 

fibers are situated dorsally and peripherally. The nerve then enters the 

cavernous sinus by piercing the dura. 
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Fig3: Course of third nerve 

Reference image : Grover SK. Revisiting Third Nerve Palsy. DJO. 2020 

Jul;31(1). 

CAVERNOUS AND ORBITAL LEVEL 

The third nerve  divides into superior and inferior divisions in the anterior 

portion of cavernous sinus. The superior division supplies the  levator 

palpebrae superioris and superior rectus muscles. The motor supply  to 

the medial rectus, inferior rectus, and inferior oblique muscles are by the 

inferior division third cranial nerve . The nerve to inferior rectus also 

carries the preganglionic parasympathetic pupillomotor fibers to the 

ciliary ganglion. 
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FOURTH CRANIAL NERVE – TROCHLEAR NERVE 

The trochlear nerve innervates the superior oblique muscle. The trochlear 

nerve nucleus lies in the mid brain at the level of inferior colliculus. It lies 

caudal to third nerve nucleus and receives pre nucleus input from the 

vestibular system, the medial longitudinal fasciculus, and the rostral 

interstitial medial longitudinal fasciculus. The fasciculus of the trochlear 

nerve  exits the lower midbrain just caudal to the inferior colliculus, near 

the tentorium. Because the nerve decussates in the anterior medullary 

velum, fourth nerve nuclear and fascicular palsies are usually associated 

with contralateral superior oblique dysfunction. Ipsilateral fascicular 

fourth nerve palsy have been reported in patients with lesions located 

precisely after the decussation.14. The nerve runs  in the subarachnoid 

space after decussation , along the free edge of the tentorium. It enters the 

superior orbital fissure via cavernous sinus just below the oculomotor 

nerve. It crosses above superior rectus muscle and  supplies the superior 

oblique muscle on entering the orbit (outside the annulus of Zinn). 
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SIXTH CRANIAL NERVE – ABDUCENT NERVE 

The abducens nucleus lies in the pons ventral to the fourth ventricle. They 

contain bodies of two types of neurons where most of the fibres supply 

the ipsilateral lateral rectus muscle. However about 40% of the fibres 

project to the contralateral medial rectus muscle through the medial 

longitudinal fasciculus and thus cause the adduction of the opposite eye. 

Damage to the sixth nerve nucleus or to the caudal paramedian pontine 

reticular formation produces an ipsilateral gaze palsy that cannot be 

overcome by vestibular testing. The fascicle of the seventh nerve wraps 

around the sixth nerve nucleus, creating the facial genu. The sixth nerve 

fascicles pass ventrally through the substance of the pons.  It is in close 

relation to the seventh and fifth nerve nucleii10. After entering the 

subarachnoid space it runs upward on the surface of clivus ,pierces dura 

and passes below the petroclinoid ligament and enters the cavernous 

sinus. It enters the orbit through the annulus of Zinn and supplies the 

lateral rectus muscle . 
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Fig 4: Anatomy of sixth nerve nucleus in the pons  

Reference : Ophthalmology by Myron Yanoff and Jay Duker (Fourth 

Edition ) 
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ETIOLOGY OF THIRD NERVE PALSY  

Third-nerve palsies occur due to congenital or acquired causes. Patients 

have either partial or complete involvement. Both isolated and combined 

nerve palsies are seen. They occur due to pathologies anywhere from the 

nucleus to the muscle where the nerve terminates. 

CONGENITAL PALSIES  

Congenital 3rd nerve palsy is usually present as isolated palsy affecting 

one eye. Occasionally, bilateral involvement is seen. They also have 

some degree of ptosis, ophthalmoparesis and pupillary involvement. They 

occur due to absent or incomplete development of the nucleus or nerve, 

intrauterine injury or birth trauma. Some recovery maybe expected in 

cases of obvious birth trauma, while most of the others are permanent. 

Some children develop cyclic oculomotor spasm. Typical cases have slow 

alteration between paretic phase and a spastic phase. Cyclic oculomotor 

spasm is usually not associated with acquired lesions.  

ACQUIRED PALSIES 

LESIONS OF THE OCULOMOTOR NUCLEUS  

Lesions that damage the oculomotor nucleus are relatively uncommon 

and they usually produce bilateral defects in ocular motility, eyelid 
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position or both . When the nuclear lesion is rostral, pupillary 

involvement is more likely to be seen In these cases lid function is not 

affected. Caudal lesions leads to bilateral ptosis. Unilateral lesions with 

contralateral superior rectus involvement obligates a nuclear lesion.  

Oculomotor nucleus is most commonly affected is vascular compromise, 

usually a result of thrombotic or embolic occlusion of small perforating 

vessels of the basilar artery. Infiltration by a tumour, hemorrhage, brain 

stem compression and inflammation are the other  etiologies. 

LESIONS OF THE OCULOMOTOR NERVE FASCICLE 

Since the fascicles' are located within the brain stem parenchyma, lesions 

here are associated with several syndromes .Although , most lesions 

produce pupil involving palsy , isolated extraocular muscle paresis can 

occur in fascicular lesion.  

The various syndromes associated are: 

 Nothnagel's syndrome: Ipsilateral oculomotor nerve palsy and 

cerebellar ataxia occurs due to fascicular  the superior cerebellar 

peduncle involvement. 

 Benedict's syndrome: Ipsilateral oculomotor nerve palsy and 

contralateral tremor indicates a  lesion in the red nucleus. 
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 Weber's syndrome:  Third nerve palsy and  hemiparesis on the 

contralateral side indicates involvement of the ipsilateral cerebral 

peduncle. 

 Claude syndrome: Features of both Benedict and Nothnagel 

syndrome occur if both the superior cerebellar peduncle and 

mesencephalon are involved. 

Similar to nuclear oculomotor palsies, fascicular lesions may be 

hemorrhagic, ischemic , infiltrative ,traumatic or rarely inflammatory . As 

the fascicles are white matter tracts, demyelinating disease may also 

cause an oculomotor paresis .The majority of the mesencephalic 

syndromes are vascular in origin and caused by injury or occlusion in the 

area of basilar artery. 

The anatomical separation into superior and inferior divisions begin in the 

brain stem,isolated dysfunction of the superior or inferior division of the 

oculomotor nerve is rarely seen. 

LESIONS OF THE OCULOMOTOR NERVE IN THE 

SUBARACHNOID SPACE  

Isolated oculomotor palsies occur usually in lesions at the subarachnoid 

space which present as either partial or complete involvement. As the 

pupillary fibres are present dorsally and peripherally , patients may 
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present primarily with dilated pupil. These may signify compressive 

lesions in the subarachnoid space.  Intracranial aneurysm causes isolated 

oculomotor nerve palsy with significant pupillary abnormality . These lie  

at the junction  posterior communicating and the internal carotid arteries. 

They are mostly associated with pain and eventually, other evidence of 

oculomotor nerve involvement is seen. Basilar artery aneurysm or basal 

meningitis can cause mid dilated, isolated non-reactive pupil that maybe 

the only sign of the palsy for days or even weeks.   

Pupil sparing 3rd nerve palsies are mostly cause by ischemic causes. Such 

a clinical picture is seen in patients with diabetes, hypertension, 

atherosclerosis. Pupil involvement is seen in 10 to 20 percent of cases due 

microvascular etiology. Pathologies in the subarachnoid space like 

malignancies infiltrating into surrounding structures, meningitis, cerebral 

ischemia, inflammatory lesions cause CN3 palsy. Severe skull fractures, 

intrinsic lesions of the oculomotor nerve like schwannomas or cavernous 

angiomas may cause third-nerve damage.  

Miller-Fisher variant of the Guillain-Barré syndrome and generalized 

polyneuropathy also affects oculomotor nerve. 

LESIONS OF THE OCULOMOTOR NERVE IN THE CAVERNOUS 

SINUS AND SUPERIOR ORBITAL FISSURE  
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Lesions in the cavernous sinus most commonly cause cranial 

polyneuropathy.  Localizing the lesion is difficult, as the functional 

division occurs more proximally. 

In many cases, there is oculosympathetic paresis producing proptosis, 

eyelid edema, chemosis with the pupil being small or mid-position and 

poorly reactive. This appearance is pathognomonic of cavernous sinus 

lesion. Neoplasms like craniopharyngioma, pituitary tumors, 

schwannoma , nasopharyngeal carcinoma, and other metastatic lesions 

causes oculomotor nerve palsies. Inflammatory diseases like Tolosa-

Hunt, aneurysmal compression, ischemia, cavernous sinus thrombosis, 

and arteriovenous fistulas in the cavernous sinus causes CN 3 palsy. 

Patients with Tolosa hunt syndrome respond with systemic 

corticosteroids with the pain-reducing within 72hrs and the ocular motor 

deficits may persist for weeks or longer.  
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ETIOLOGIES OF TROCHLEAR NERVE PALSY 

The most typical reason for the vertical misalignment of the eyes is 

trochlear nerve palsies. Fourth nerve palsy causes partial or complete 

paralysis of the superior oblique muscle. Given the mechanical 

arrangement of the superior oblique muscle, patients complain of vertical 

diplopia, the deviation being worse on downgaze and on looking to the 

opposite side. Patients may also complain of cyclotorsion and present with 

torticollis, typically tilting the head to the opposite side. 

 It may be challenging to recognize bilateral fourth-nerve palsies. On cover 

testing in the oblique fields of sight or on contralateral head tilt patients 

present with a chin-down position, lack of head tilt, a substantial "V" shift, 

on ophthalmoscopy fundus torsion, and slight reversal of hypertropia. 

These are some indicators of bilaterality. Patients generally tilt their heads 

to make up for a superior oblique palsy.  Other vertical strabismus causes, 

such as multiple vertical muscle paralysis, dissociated vertical divergence, 

prior muscle surgery, vertical recti contracture, myasthenia gravis, thyroid 

ophthalmopathy, and skew deviation, may result in a positive three-step 

test and lead to diagnostic confusion. History and detailed examination 

help us to distinguish from other conditions. 

CONGENITAL CAUSES 
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Congenital trochlear nerve palsy are compensated and thus unrecognized 

during childhood They manifest later either spontaneously or as a result of 

trauma. Most patients with congenital trochlear nerve palsy are 

neurologically normal and may only present with some degree of facial 

asymmetry. The etiology is unknown, aplasia of the trochlear nerve 

nucleus and hypoplasia in other cases are seen.  

ACQUIRED CAUSES 

Associated brain stem findings may help diagnose trochlear nerve 

involvement at the nuclear or fascicular level. When the lesion occurs 

before the decussation of nerve, Horner's syndrome and other parenchymal 

symptoms such as a "first-order neuron" palsy are seen contralateral to the 

superior oblique palsy. These lesions are caused by infarcts, hemorrhages, 

external compression, intrinsic mass lesions or trauma. 

At the level of the superior medullary velum trauma or hydrocephalus 

cause bilateral fascicular damage. Bilateral fourth-nerve palsy is most 

commonly seen post traumatic event. The trochlear nerve is particularly 

vulnerable to the effects of trauma and neurosurgical manipulation because 

of its dorsal exit, the long path across the brain stem, and its location near 

the tentorial margin. The subarachnoid space is where inflammatory and 

possible ischemia processes could lead to malfunction of the fourth nerve. 
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Rarely, if ever, do fourth nerve lesions in the cavernous sinus occur alone. 

Localizing the issue is made easier by associated oculomotor, abducent, 

trigeminal, or oculosympathetic dysfunction. Similar to those previously 

addressed in connection to oculomotor nerve anomalies in the same region, 

neoplastic, inflammatory, and infiltrative reasons might occur causing 

combined nerve palsies.  

The superior oblique muscle, the trochlear nerve, the trochlear tendon, or 

any of their components may be harmed by neoplastic, inflammatory, 

ischemic, or traumatic processes within the orbit. 

Skew deviation, ocular myopathies, and myasthenia gravis are the three 

main differential diagnoses for isolated trochlear nerve paresis. Skew 

deviation frequently coexists with other brain stem symptoms, whereas 

fourth-nerve palsy frequently coexists with cyclodeviation and exhibits 

torsional diplopia. 

Typically, severe pain is associated with orbital myositis that exclusively 

affects the superior oblique. 

The diagnosis of neuromuscular junction disorders depends on the 

existence of diurnal fluctuation and finally the emergence of other 

concomitant indications. Diseases at the neuromuscular junction can 

resemble isolated ocular muscle paralysis. 
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The presumed site of the lesion dictates the need for an examination of the 

non-isolated fourth nerve palsy. Consequently, MRI is advised if a 

mesencephalic or cavernous sinus lesion is suspected. CSF analysis is 

required if a meningeal process is suspected. 

High-resolution CT scanning may be the best method for evaluating orbital 

lesions. Most acquired trochlear nerve palsies caused by trauma, vascular 

disease, or "undetermined" causes get well over time, typically within six 

months. In the interim, vertical prisms or monocular occlusion may 

symptomatically benefit the patient.  

Since routine recognition and diagnosis of fourth-nerve palsy are 

frequently challenging, it is likely that the real incidence of the condition 

is higher than is typically recorded.  
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ETIOLOGY OF SIXTH NERVE PALSY 

Damage to the nucleus of the abducens nerve causes horizontal gaze 

palsy towards the side of the lesion. There is a wide range of congenital 

and acquired clinical disorders due to the nucleus's special organization 

and the surrounding brain stem components. 

CONGENITAL CAUSES  

Congenital absence of abduction is very rare and may occur due to an 

injury shortly before or during birth. Isolated congenital horizontal gaze 

palsies are less frequent. Möbius syndrome and Duane's retraction 

syndrome are the most prevalent congenital abnormalities involving 

sixth-nerve malfunction. 

MOBIUS SYNDROME: The patients have bilateral horizontal gaze 

palsies and mask-like facies. They cannot completely close their eyelids 

and usually have a complete absence of horizontal eye movements. 

DUANES RETRACTION SYNDROME: There is marked limitation or 

absence of abduction, narrowing of the palpebral fissure height, and globe 

retraction on abduction. Most cases are unilateral, only 15-20% of the 

patients have bilateral involvement.  

ACQUIRED CAUSES  
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LESIONS OF THE ABDUCENS NERVE NUCLEUS  

As the abducens nucleus contains not only the motor nerves that 

innervate the ipsilateral lateral rectus, but also the opposite medial rectus 

subnucleus through medial longitudinal fasciculus fibers. Neither 

unilateral nor bilateral isolated abduction weakness ever occurs from a 

lesion of the abducens nucleus. Horizontal gaze palsy is not always 

symmetrical, because the cell bodies of the abducens motor neurons are 

more vulnerable than those of the internuclear neurons to certain insults. 

Lesions of the abducens nucleus at times damage the ipsilateral MLF , 

producing one-and-a-half syndrome. This condition presents as horizontal 

gaze palsy combined with internuclear ophthalmoplegia. 

Furthermore, in most but not all cases ipsilateral, peripheral facial palsy 

occurs as part of the clinical picture as the facial nerve fascicle loops 

around the abducens nucleus. The causes of abducens nucleus lesions are 

neoplastic, infectious, or inflammatory compression, infarction, 

infiltration, bleeding, trauma , additionally, it is thought that the sixth 

nerve nucleus is affected by the presumptive metabolic abnormalities in 

Wernicke-Korsakoff syndrome. 

LESIONS OF THE ABDUCENS NERVE FASCICLE 
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 Lesions that damage the abducens fascicle produce distinctive clinical 

syndrome due to the damage of the surrounding neurological tissue. 

Foville's syndrome: It consists of  facial paralysis on the same side , 

ipsilateral ageusia, ipsilateral algesia of face, ipsilateral Horner's 

syndrome, and ipsilateral hearing defect with an abduction or horizontal 

gaze deficiency. The affected structures are the central tegmental tract, 

the cochlear nuclei, the abducens fascicle or nucleus, the facial nerve 

fascicle, the nucleus of the tractus solitarius, and the spinal tract of the 

trigeminal nerve. 

The symptoms of Raymond's syndrome or Millard-Gubler syndrome may 

be present if the lesion is more ventrally placed in the pons. 

The abducens fascicle, which travels via the ipsilateral pyramidal tract, is 

involved in Raymond's syndrome, which is characterized by sixth-nerve 

palsy and contralateral hemiplegia. 

A weakness in abduction is present in Millard-Gubler syndrome along 

with ipsilateral facial paralysis, contralateral hemiplegia, and involvement 

of the abducens, pyramid, and facial nerve fascicles. 

Fascicular lesions are produced by ischemia, tumour compression or 

infiltration, infection, and inflammation. Demyelination is the most 

common inflammatory etiology for fascicular abducens nerve paresis.  
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LESIONS OF THE ABDUCENS NERVE IN THE SUBARACHNOID 

SPACE 

Lesions of the abducens nerve in the subarachnoid space could involve 

same side or both sides.They maybe accompanied with other peripheral 

cranial nerve involvement. Abduction deficits may be a symptom of 

meningeal processes with infectious, inflammatory, or neoplastic 

etiologies. 

Elevated intracranial pressure from any cause frequently causes unilateral 

or bilateral sixth-nerve palsies. This occurs due to stretching of the nerves 

along their journey course from the pons to petrous apex. 

Sixth nerve palsy are also caused by trauma, neurosurgical procedures. 

Meningiomas, clivus chordomas, nasopharyngeal carcinomas, and 

intrinsic neurinomas are a few examples of cancers that can affect the 

subarachnoid section of the sixth nerve.  

Aneurysms most commonly affect the 3rd cranial nerve and at time the 6th 

cranial nerve as well. 

LESIONS OF THE EXTRADURAL PORTION OF THE ABDUCENS 

NERVE  

Gradenigo Syndrome: After the abducens nerve penetrates the dura 

overlying the clivus, it passes beneath the petroclinoid ligament adjacent 
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to the mastoid air cells. In severe mastoiditis, the inflammation extends to 

the petrous bone causing abducens palsy, severe facial and eye pain, and 

even facial paralysis (caused by the involvement of the nearby Gasserian 

ganglion). 

Nasopharyngeal carcinoma causes abducens palsy and loss of tearing 

with or without involvement of the second division of the trigeminal 

nerve. 

LESIONS OF THE ABDUCENS NERVE IN THE CAVERNOUS 

SINUS  

It occurs as an isolated or in combination with other cranial nerve palsies 

. The position of the sixth nerve within the body of the sinus predisposes 

it to damage from intra cavernous vascular lesion , including , aneurysms, 

carotid cavernous fistula and rarely internal carotid artery dissection.  

Isolated abducens palsy is seen in tumours that infiltrate the cavernous 

sinus . These include meningiomas , nasopharyngeal carcinoma , 

metastatic tumours , pituitary adenoma with or without apoplexy, 

craniopharyngioma . Large lesions involve bilateral cavernous sinus and 

thus affect the sixth nerve bilaterally.  
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Ischemic conditions , granulomatous and non-granulomatous 

inflammation also affect the abducens nerve. Herpes Zoster may also 

produce palsy by involvement of the nerve in the cavernous sinus.  

Oculosympathetic dysfunction and ipsilateral abduction deficit are 

typically localized to the cavernous sinus. This occurs as the sympathetic 

nerve runs along the 6th nerve. 

LESIONS OF THE ABDUCENS NERVE IN THE ORBIT 

Sixth nerve has a short course in the orbit , thus isolated orbital etiologies 

are uncommon. Advanced neuroimaging, mainly MRI to look lesions at 

the  brain stem and cavernous sinus, is required for sixth-nerve palsies in 

association with other cranial nerve or neurologic involvement. CSF 

analysis, measurement of the opening pressure,cerebral angiography are 

necessary for diseases that localize to the subarachnoid space. The 

petrous ridge should be immediately neuroimaged if facial pain or 

numbness is a symptom. 

An isolated sixth-nerve paresis in the elderly is most likely ischemic in 

origin. A serum glucose measurement in people who have already been 

diagnosed with diabetes and an ESR looking for signs of giant cell 

arteritis, are included as a part of the work-up. Even isolated ischemic 

sixth-nerve palsies that are identified by MRI to the fascicular section of 
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the nerve typically heal, indicating that the precise site of these lesions is 

of little prognostic significance. 

Presumed ischemic abducens lesions resume within 3 to 4 months after 

they first appear. Similar to this, children who only have isolated sixth-

nerve palsies typically fully recover in four months. For sustained clinical 

isolation and to guarantee that these patients do not advance, constant 

monitoring is required. Additional neurologic problems should be 

thoroughly investigated if they ever appear. The persistent, isolated sixth-

nerve palsy may be a sign of schwannomas or meningiomas, slow-

growing tumours of the basilar skull. 

Monocular occlusion is the simplest treatment for sixth-nerve palsy, 

albeit this treatment may only be used over the area of the temporal field 

where horizontal diplopia is present in some cases. Rarely are prisms 

useful. Several surgical techniques can be carried out to better align the 

eyes in the case of a sixth-nerve palsy when it has stabilized, and 

underlying causes have been either ruled out or deemed nonprogressive. 

Chemodenervation of the antagonist medial rectus muscle with botulinum 

toxin can be used to treat patients having both acute and chronic abducens 

nerve palsy. 
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MULTIPLE CRANIAL NERVE PALSY 

First and foremost, it's crucial to exclude procedures that may mirror 

neurogenic palsies, including myopathies of the eye and neuromuscular 

transmission. Localization is crucial if numerous ocular motor nerve 

paralysis has been identified as the issue. Involvement of more than one 

nerve is rarely due to a microvascular etiology. 

The cavernous sinus/superior orbital fissure and the subarachnoid space 

are frequent sites for multiple infranuclear nerve involvement. 

Neoplasms, vascular lesions, and inflammation at the cavernous sinus can 

cause combined cranial nerve palsy.The sixth nerve is more commonly 

affected in diseases intrinsic to the cavernous sinus . These patients may 

present with pain due to the involvement of trigeminal nerve. 

The brain stem contains all the ocular motor nerves and their nuclei. 

Thus pathologic process disrupt the cranial nerves with an impact on the 

parenchyma around the brain stem. This causes supranuclear motility 

disorders, neurologic motor and sensory dysfunction. Certain meningeal 

infections can affect many cranial nerves with minimal or no 

neurological and systemic abnormalities. Patients with head trauma, 

base of skull tumours, cancerous seeedings in subarachnoid space may 
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also present with multiple cranial neuropathy. Lesions in and around the 

pituitary gland affects multiple cranial nerve but most commonly the 

third nerve. 
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 A retrospective hospital record-based study conducted by Phulijhele 

et al. on 345 patients described the clinico- demographic profile, 

etiological profile and outcome of acquired third , fourth , and sixth 

cranial nerve palsies presenting to a tertiary eye care. It was found 

that acquired cranial nerve palsy had a younger age of onset, higher 

male predominance with 6th nerve being the most involved. They 

found that the most common etiology was ischemia followed by 

trauma, with low recovery rate in traumatic etiology. Systemic risk 

factors were pre-existent in 18.2% cases , in the remaining (40.8%) 

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. 

 A retrospective review done by Kiyoung Kim et al. on medical 

records of 153 patients from 2004 -2015 on clinical course and 

prognostic factors of acquired third, fourth and sixth nerve palsy 

concluded that 54.9% had a vascular etiology followed by 

idiopathic, trauma and neoplasm. The baseline angle of deviation 

was significantly smaller in the CN4 palsy group (9.2 PD) than in 

the CN3 and CN6 palsy groups (21.6 ± 17 and 23.3 ± 13 PD, 

respectively, p < 0.001).50% patients recovered within six months. 

The vascular group had the best recovery rate and shortest recovery 
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time. This was followed by the vascular, traumatic, and neoplastic 

groups. Cox proportional hazard analysis showed a significant 

association between the baseline prism diopter and recovery rate. 

 

 Retrospective study conducted by Kyung-ah Park et al. on 127 

patients aged 20-50 years showed the tumours affecting the central 

nervous system followed by presumed microvascular cause were the 

most common etiology of sixth nerve palsies and the second most 

common etiology of third nerve palsies in young adult patients 

below 50 years of age. They found presumed inflammation was the 

most common etiology for third nerve palsy. They found 11/27 

patients to have Tolosa Hunt syndrome, the clinical and radiological 

findings of enhancing lesions around the nerve resolved after the 

steroid treatment. They showed a substantial proportion of young 

adult patients with ocular motor nerve palsies had etiologies other 

than microvascular ischemia or idiopathic etiology. Thus 

neuroimaging and laboratory tests have important roles in evaluation 

of patients of that age group. 
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RESULTS 
TABLE 1: DISTRIBUTION OF AGE AND GENDER BASED ON NERVE 

INVOLVEMENT 

   
Nerve Involvement 

Total 

Chi-

square 

value 

p 

value Combined CN-3 CN-4 CN-6 

Gender 

Males 
Count 7 7 1 18 33 

1.56 0.66 
% 70.0% 53.8% 50.0% 72.0% 66.0% 

Females 
Count 3 6 1 7 17 

% 30.0% 46.2% 50.0% 28.0% 34.0% 

Age 

groups 

0 to 19 yrs 
Count 0 0 0 1 1 

1.4 0.96 

% 0.0% 0.0% 0.0% 4.0% 2.0% 

20 to 50 

yrs 

Count 7 9 1 17 34 

% 70.0% 69.2% 50.0% 68.0% 68.0% 

> 50 yrs 
Count 3 4 1 7 15 

% 30.0% 30.8% 50.0% 28.0% 30.0% 
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FIGURE 5:DISTRIBUTION OF AGE GROUPS BASED ON 
NERVE INVOLVEMENT

0 to 19 yrs

20 to 50 yrs

> 50 yrs



50 

 

 

TABLE 2: MEAN AGE BASED ON CRANIAL NERVE INVOLVEMENT 

 

 

 

The mean age of presentation overall was 47.86 ±4.45years, with a mean age of 

presentation of 46.6years in combined nerve palsy , 53.923 years in third nerve palsy, 

51 years for fourth nerve palsy and 44.56 years in sixth nerve palsy patients.  
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FIGURE 6: MEAN AGE BASED ON CRANIAL NERVE 
INVOLVEMENT

Cranial Nerve 

involvement 
N Minimum Maximum Mean S.D 

Combined 10 27 71 46.6 12.28 

CN-3 13 35 88 53.923 14.77 

CN-4 2 26 76 51 35.36 

CN-6 25 18 73 44.56 14.66 
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Totally 66% of males and 34% of females were found to be affected. Higher number 

of males were affected in all the groups except patients with fourth cranial nerve palsy 

where both the genders were affected equally 

FIGURE 8: DISTRIBUTION OF THE CRANIAL NERVES INVOLVED 

 

Sixth cranial nerve was found to be most commonly affected followed by third cranial 
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FIGURE 7 :DISTRIBUTION OF GENDER BASED ON 
NERVE INVOLVEMENT
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combined cranial nerve involvement 60% had all three nerves involved and 40% 

patients had third and sixth nerve involvement only.  

TABLE 3: DISTRIBUTION OF THE DURATION BASED ON NERVE INVOLVED 

 

Thirty five out of fifty patients (70%) presented with clinical features within a week, 

12/50 (24%) patients presented within a month and only 3 patients(6%) with third and 

sixth cranial nerve palsy presented  with chronic complaints. All the patients with 4th 

Duration  
Nerve Involvement 

Total 
Combined CN-3 CN-4 CN-6 

< 1 wk 
Count 9 10 2 14 35 

% 90.00% 76.90% 100.00% 56.00% 70.00% 

1 wk to 1 month 
Count 1 1 0 10 12 

% 10.00% 7.70% 0.00% 40.00% 24.00% 

> 1 month 
Count 0 2 0 1 3 

% 0.00% 15.40% 0.00% 4.00% 6.00% 

Total 
Count 10 13 2 25 50 

% 100.00% 100.00% 100.00% 100.00% 100.00% 

Chi-square value- 9.81 

p value- 0.13 
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nerve involvement presented within a week. 

 

 

Majority of the patients (68%) presented with blurring of vision. Diplopia was seen in 

60% of patients and ptosis was present in 24% of the patients. Sixty six percent of 

patients had pupil involving palsy and 34% had pupil sparing palsy. 
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FIGURE 9 : DISTRIBUTION OF THE DURATION BASED ON 
NERVE INVOLVEMENT
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Twenty four patients (48%) had right eye involvement , twenty three (46%) had left 

involvement and remaining 6% of patients presented with bilateral involvement. 
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TABLE 4: DISTRIBUTION OF ETIOLOGY BASED ON NENVOLVEMENT 

   
Nerve Involvement 

Total 

Chi-

square 

value 

p value 
Combined CN-3 CN-4 CN-6 

DM 

Absent 
Count 3 7 2 12 24 

3.64 0.303 
% 73.08% 53.8% 100.0% 48.0% 48.0% 

Present 
Count 7 6 0 13 26 

% 26.92% 23.07% 0.0% 52.0% 52.0% 

HTN 

Absent 
Count 5 7 2 18 32 

3.25 0.35 
% 50.0% 53.8% 100.0% 72.0% 64.0% 

Present 
Count 5 6 0 7 18 

% 27.77% 33.33% 0.0% 38.8% 36.0% 

Trauma 

Absent 
Count 10 12 0 22 44 

16.25 0.001* 
% 100.0% 92.3% 0.0% 88.0% 88.0% 

Present 
Count 0 1 2 3 6 

% 0.0% 7.7% 100.0% 12.0% 12.0% 

Tumour 

Absent 
Count 10 13 2 22 47 

3.19 0.36 
% 100.0% 100.0% 100.0% 88.0% 94.0% 

Present 
Count 0 0 0 3 3 

% 0.0% 0.0% 0.0% 12.0% 6.0% 

Aneurysm 

Absent 
Count 10 12 2 24 48 

0.96 0.81 
% 100.0% 92.3% 100.0% 96.0% 96.0% 

Present 
Count 0 1 0 1 2 

% 0.0% 7.7% 0.0% 4.0% 4.0% 

Others 

Absent 
Count 6 8 2 16 32 

1.22 0.74 
% 60.0% 61.5% 100.0% 64.0% 64.0% 

Present 
Count 4 5 0 9 18 

% 40.0% 38.5% 0.0% 36.0% 36.0% 

Mucor 

mycosis 

Absent 
Count 4 12 2 23 41 

15.02 0.002* 
% 40.0% 92.3% 100.0% 92.0% 82.0% 

Present 
Count 6 1 0 2 9 

% 60.0% 7.7% 0.0% 8.0% 18.0% 

CVA 

Absent 
Count 10 10 2 24 46 

5.6 0.13 
% 100.0% 76.9% 100.0% 96.0% 92.0% 

Present 
Count 0 3 0 1 4 

% 0.0% 23.1% 0.0% 4.0% 8.0% 

*significant 

Twenty-six patients (52%) had diabetes causing nerve palsy making it the 

most common etiology. This was followed by HTN ,mucormycosis , 

trauma, cerebrovascular accident , tumour (AML, CP angle tumour , 

Leukemia) and finally by aneurysm.Sixth nerve was most commonly seen 
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in patients with T2DM , HTN . Combined nerve pasly was mostly in 

mucormycosis . Third nerve palsy was most commonly seen in patients 

aneurysm and CVA. Fourth nerve was most commonly affected in 

patients with history of trauma. 

The relationship of patients with trauma and mucormycosis showed a 

statistically significant relationship with the distribution of the nerve 

involved. 
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FIGURE 12 : DISTRIBUTION OF ETIOLOGY BASED ON 

NERVE INVOLVEMENT 
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TABLE 5: DISTRIBUTION OF RECOVERY BASED ON NERVE INVOLVEMENT 

*significant 

23/50 patients (92%) with CN 6 palsy, 11/50 patients (84.6%) with CN 3 palsy and 4/50 

(40%) patients with combined nerve palsy showed improvement. None of the patients with 

fourth nerve palsy showed any improvement. A statistically significant value was obtained 

for the relation between the nerve involved and the recovery. 
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FIGURE 13 :DISTRIBUTION OF RECOVERY BASED ON NERVE 
INVOLVEMENT

Not recovered

Recovered

   
Nerve involvement 

Total 

Chi-

square 

value 

p 

value 
Combined CN-3 CN-4 CN-6 

Recovery 

Not 

recovered 

Count 6 2 2 2 12 

17.47 0.001* 

% 60.0% 15.4% 100.0% 8.0% 24.0% 

Recovered 

Count 4 11 0 23 38 

% 40.0% 84.6% 0.0% 92.0% 76.0% 
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TABLE 6: ODD’S RATIO FOR DISEASE RECOVERY  

   
Recovery status 

Total 
Odd's 

ratio 

95% CI (L 

to U) 

p 

value Not 

recovered 
Recovered 

DM 

Present 
Count 7 19 26 

0.71 0.37 to 5.19 0.61 
% 58.3% 50.0% 52.0% 

Absent 
Count 5 19 24 

% 41.7% 50.0% 48.0% 

HTN 

Present 
Count 7 11 18 

3.43 
0.89 to 

13.18 
0.064 

% 58.3% 28.9% 36.0% 

Absent 
Count 5 27 32 

% 41.7% 71.1% 64.0% 

MUCORMYCOSIS 

Present 
Count 5 36 41 

25.2 
4.407 to 

156.9 
0.001* 

% 41.7% 94.7% 82.0% 

Absent 
Count 7 2 9 

% 58.3% 5.3% 18.0% 

*significant 

When odd’s ratio was applied to assess recovery in patients with 

microvascular pathology and mucormycosis a statistically significant p-

value was obtained for patients with mucormycosis. 
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TABLE  7 : COMPARISON OF BLOOD INVESTIGATIONS WITH 

CRANIAL  NERVE INVOLVEMENT  

 

 Cranial Nerve 

Involvement 
N Minimum Maximum Mean S.D 

RBS 

Combined 10 92.0 490.0 304.40 158.30 

CN-3 13 91.0 350.0 165.92 80.35 

CN-4 2 100.0 140.0 120.00 28.28 

CN-6 25 92.0 440.0 200.04 108.58 

HbA1C 

Combined 10 5.5 13.8 9.39 3.34 

CN-3 13 5.4 8.8 6.38 1.09 

CN-4 2 5.4 5.8 5.60 0.28 

CN-6 25 4.9 14.0 7.10 2.32 

SBP 

Combined 10 110.0 210.0 140.00 31.27 

CN-3 13 110.0 190.0 135.38 19.41 

CN-4 2 120.0 140.0 130.00 14.14 

CN-6 25 110.0 190.0 142.40 23.85 

DBP 

Combined 10 80.0 100.0 87.00 9.49 

CN-3 13 70.0 100.0 86.92 10.32 

CN-4 2 80.0 80.0 80.00 0.00 

CN-6 25 70.0 130.0 88.00 12.91 

Creatinine 

Combined 10 .53 1.60 1.05 0.38 

CN-3 13 .60 1.33 0.84 0.22 

CN-4 2 .80 .90 0.85 0.07 

CN-6 25 .50 1.30 0.84 0.21 
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A mean sugar level of 304.40 mg/dl and HbA1C of 9.39 % was seen in patients with 

combined nerve palsy .A mean sugar level of 200.04 mg/dl and HbA1C of 7.10% was 

seen in patients with sixth nerve palsy . A mean sugar level of 165.92mg/dl and 

HbA1C of 6.38 % was seen in patients with third nerve palsy .A mean sugar level of 

120 mg/dl and HbA1C of 5.60 % was seen in patients with fourth nerve palsy . The 

level of creatinine was comparatively higher in patients with combined nerve palsy.  
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STATISTICAL ANALYSIS 

 

SPSS (Statistical Package For Social Sciences) version 20. (IBM SPASS 

statistics [IBM corp. released 2011] was used to perform the statistical 

analysis 

 Data was entered in the excel spread sheet.  

 Descriptive statistics of the explanatory and outcome variables were 

calculated by mean and standard deviation for quantitative variables, 

frequency and proportions for qualitative variables. 

 Inferential statistics like  

o Chi-square test was applied for qualitative variables. 

o Odd’s ratio was calculated for DM, HTN and Mucormycosis 

for recovery status. 

 The level of significance is set at 5% 
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DISCUSSION 

• A total of 50 patients were studied, to assess the demographic, 

etiological and progression of acquired ocular motor palsy in a 

tertiary hospital located in North Karnataka. Majority of the 

patients (68%) in our study belonged to 20-50 years age group with 

a mean age of presentation 47.86 ±4.45years. This age of 

presentation is comparable to the studies conducted by Stephen 

et.al with the mean age of presentation being 41.17±14.38 years. In 

a study conducted by Phuljhele et.al, the mean age of presentation 

was as young as 38.2± 19.5 years. Recent change in lifestyle 

brought about by urbanization, increased stress and lack of 

physical activity has led to an increasing prevalence of coronary 

artery disease and associated vascular comorbidities in young 

Indians. 16  

• In our study almost two times higher number of males were 

affected. Similar higher male preponderance was seen in several 

other studies like Phuljhele et al 4, Stephen et al 1, Kim et al 5, Park 

et al6.  

• Diplopia, which is an extremely disturbing phenomenon, remains 

the most common symptom affecting 60% of the patients. This was 

in accordance with Kobatko-Zielinska et al where out of 120 
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patients ,106 patients complained of diplopia. This was followed 

by symptoms of headache, decreased vision and ptosis.  

• Among the isolated nerve palsy patients, sixth nerve was seen to be 

affected most followed by the third nerve. This agrees with the 

results of studies performed in the past including Tiffin et al, 

Stephen et al1. However, a study conducted by K Kim, et al5 

showed 3rd nerve to be more commonly affected.  

 

• Microvascular causes including diabetes and hypertension was 

most common cause of both 6th and 3rd nerve palsies. In the western 

literature hypertension was the most significant risk factor 

predisposing to ocular motor palsy .18,19 Conversely, this study 

identified diabetes as the major risk factor supported by studies 

from Korea 20, North India4. Patients primarily with cranial nerve 

palsy due to diabetes had a sugar level of 265mg/dl with HbA1C 

7.3%.  

Due to an upsurge in the patients with diabetics in our country, 

diabetes has reached a potential epidemic level thus increasing the 

incidence of diabetes related complications.  

• Among the 20% patients with combined cranial nerve palsy, 6 

patients were found to have mucormycosis and the rest were 
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affected due to microvascular causes. The advent of mucormycosis 

particularly in COVID affected individuals, have led to an increase 

in the number of individuals suffering from cranial nerve palsies. 

In our study, 18% of the subjects were diagnosed with cranial 

nerve palsy secondary to mucormycosis. Unlike the studies 

conducted in the past mucormycosis has emerged as an important 

differential diagnosis. On assessing the blood investigations, a 

higher mean sugar levels (304mg/dl)  and HbA1C(9.39) were seen 

in patients with combined nerve palsy compared to the other 

patients. Infact, all the patients with combined nerve palsy were 

found to have diabetes mellitus. 

 

• Road traffic accidents constituted majority of the traumatic ocular 

motor palsies in this study. Out of the six patients affected due to 

trauma, two patients had isolated 4th nerve palsy. A significant p 

value of 0.001 was obtained for trauma as an etiology of fourth 

cranial nerve involvement. Three patients with 6th nerve palsy and 

one patient with 3rd nerve palsy were also affected due to trauma. 

Studies conducted by Stephen et al1 and Lee et al15 showed trauma 

to be the most common cause of oculomotor palsy.  
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 Eight of the patients presented to ophthalmology clinic with ocular 

symptoms like diplopia, blurring of vision or/and ptosis as the 

primary clinical feature. On investigating further two of them were 

found to have pituitary macroadenoma, two of them had tolosa 

hunt syndrome, one patient had newly detected uncontrolled 

diabetes and one patient had tubercular meningitis. One of the 

patients who presented with ptosis was further diagnosed to have 

stroke in young.   

• The patients were followed up at 1 month and 6 months to look for 

signs of recovery. 

• Rush and Younge's19 analysis of the recovery of 1,000 individuals 

with paralytic strabismus revealed that the vascular group had the 

best recovery rate at 71%, followed by the idiopathic group at 50%, 

the traumatic group at 40%, neoplastic group at 14.3%. According 

to Ho et al.21, among 196 participants, patients with vascular 

etiology showed the quickest recovery within about 3months 

followed by idiopathic in 4 months and traumatic in around 6 

months. This is in comparison with our study where patients with 

vascular etiology (50% of diabetics and 28.9% of hypertensives) 

showed the maximum signs of recovery within a span of 3 to 

6months.  
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• Seven out of nine patients with mucormycosis did not show any 

signs of recovery even at the end of a year. These results were 

found to be statistically significant indicating the poorer chances of 

recovery in patients suffering from mucormycosis.  

• Only 2 out of 6 patients with history of trauma showed signs of 

recovery. Both the patients having 4th nerve palsy (secondary to 

trauma) did not show signs of recovery.  

• Among the patients with tumour as the causative factor, one patient 

with pituitary macroadenoma showed complete recovery , other 

showed partial recovery. One patient who was diagnosed to have 

acute promyelocytic leukaemia showed complete improvement 

around 10 months. Patient with aneurysm however did not show 

any signs of recovery. 
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CONCLUSION 

In our study the mean age of presentation was 48 years  with males 

being affected more than females. Sixth nerve was found to be the 

most affected followed by third nerve. Fourth nerve was least 

involved. Most of the patients presented within a week of clinical 

features. Diabetes mellitus followed by hypertension, were found to be 

the most common etiology. Sixth nerve palsy was most commonly 

seen in patients with diabetes. These patients had uncontrolled 

diabetes, with a high sugar level of (265mg/dl) and HbA1C (7.3%). 

As this study was conducted during the covid era ,many patients with 

combined nerve palsy due to mucormycosis were seen. All the 

patients with mucormycosis had associated diabetes mellitus as well, 

with highest mean sugar levels (304mg/dl)  and HbA1C(9.39%). Best 

improvement and fastest recovery was seen among patients with sixth 

nerve palsy and with a microvascular etiology. 
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SUMMARY 

• Acquired ophthalmoplegia provokes anxiety for both patients and 

providers as visual symptoms may represent a harbinger of serious 

underlying neurologic or systemic disease. 

• Cranial nerve palsies were seen to affect the middle aged males 

maximally.It can be caused by a varied spectrum of etiology. In 

our study microvascular causes(diabetes mellitus followed by 

hypertension) was found to be the most common cause. Sixth 

cranial nerve was found to be most affected followed by the third 

nerve, combined nerve and fourth nerve being the least affected.  

• Sixth nerve was found to be most affected due to microvascular 

etiology. Due to  upsurge of diabetes the complications related to 

it have increased among the younger individuals as well. However 

these patients were seen to have the earliest and best chances of 

recovery. 

• Ocular nerve palsies have also found to be the primary symptom 

in eight of our patients thus aiding in the diagnosis of life 

threatening conditions. It helps us to suspect underlying tumours , 

aneurysms, cerebrovascular accidents and inflammatory conditions 

affecting the brain.  
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• Increase in the number of mucormycosis predisposed several 

patients to combined nerve palsies with poor chances of recovery. 

These patients also showed to have the altered systemic status with 

poor diabetic control. 

• Patients with fourth nerve palsy were few in number and mostly 

following a road traffic accident.  

• This study provides ophthalmologists and neurologists a 

comprehensive insight into the diagnosis and evaluation of 

paralytic strabismus with cranial nerve  palsy. It also gives us the 

predictive factors for prognosis in ocular cranial nerve palsies. 
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                                        ANNEXURE 1 

                         INFORMED CONSENT FORM  

 

Name:  

Age/sex: 

I …………………………….. undersigned hereby give my consent for 

investigations carried upon me. I am satisfied with the information given 

about this clinical study titled “Socio-demographic and Etiological Profile 

of third, fourth and sixth cranial nerve palsies.” conducted by Dr. 

Ashwitha Alva postgraduate in M.S. Ophthalmology under guidance of 

Dr.Mridula Prabhu .M.S. Ophthalmology, Professor, Department of 

Ophthalmology. 

(i) I have been explained about the study in detail in the language I 

understand, and I have clarified all my doubts. 

(ii) I understand that my participation in the study is voluntary and that I 

am free to withdraw from the study at any time, without giving any 

reason, without my medical care or legal rights being affected. 

(iii) I have been informed and explained the risks involved and I hereby 

unconditionally give my consent without any fear or pressure, in mentally 

sound and conscious state to participate in this study on my own will. 

(iv) I agree not to restrict the use of any data or results, including 

photograph that arise from this study provided such a use is only for 

scientific purpose(s). 

 

Signature of the subject / thumb impression Date: 

 

Signature of the witness (if the participant is illiterate) Date: 

Signature of the investigator Date: 
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ರೊಗಿಯ ಒಪಿ್ಪ ಗೆ ಪತ್ರ  

ಎಸ್ ದಿ ಎಮ್ ವ್ಯ್ದ ್ ದ ಕಿಯ ಕಾಲೆಜು ಮತ್ತು  ಆಸ್ಪ ತೆ್ರ  ಧಾರ್ವಾಡ್ 

ನೆತೆ್ವಿಜ್ಞ ನ ವಿಭಾಗ ರೊಗಿಯ ಒಪ್ಪಪ ಗೆ ಪತೆ್  

ಹೆಸ್ರು: 

ವ್ಯ್ಯಸ್ಸು  / ಲಿಂಗ: 

ನನನ  ----------------------------------ಮ ೆೇಲೆ ನಡೆಸ್ಡ ದ ತ್ನನ ಖೆಗಳಿಗೆ ನನನ  ಒಪ್ಪಪ ಗೆೆ  

ನ ೆೇಡಿದೇನೆ.ಮೂರನೇ,ನಾಲ್ಕ ನೇ ಮತ್ತು  ಆರನೇ ಕಪಾಲ್ದ ನರ ಪಾಲು ಗಳ ಸಾಮಾಜಿಕ-

ಜ್ನಸಂಖ್ಯದ  ಮತ್ತು  ಎಟಿಯೆೇಲಾಜಿಕಲ್ ಪೆ್ರಫೈಲ್; ಎಿಂಬ ಶೆೇರ್ಷಾಕೆಯ ಈ ಕಿಿನಕಲ್ 

ಅಧ್ದ ಯನದ ಬಗೆೆ  ನೆೇಡಿದ ಮಾಹಿತ್ನಯಿಂದ ನನಗೆ ತೃಪ್ಪು  ಇದೆ. 

ಡಾ.ಅಶಿತಾ ಅಲಿಾ  ಸಾನ ತ್ಕೆೇತ್ು ರ ಪದವಿ ಎಿಂ.ಎಸ್. ಡಾ.ಮೃದುಲಾ ಪೆಭು ಅವ್ಯ್ರ 

ಮಾಗಾದರ್ಾನದಲಿ  ನೇತೆ್ಶಾಸ್ು ರ.ಎಿಂ.ಎಸ್. ನೇತೆ್ವಿಜ್ಞಞ ನ, ಪೆಾಧಾದ ಪಕ, ನೇತೆ್ಶಾಸ್ು ರ 

ವಿಭಾಗ. 

I. ನನಗೆ ಅರ್ಾರ್ವಗುವ್ಯ್ ಭಾಷೆಯಲಿ  ಅಧ್ದ ಯನದ ಬಗೆೆ  ವಿವ್ಯ್ರರ್ವಗಿ ವಿವ್ಯ್ರಿಸ್ಲಾಗಿದೆ 

ಮತ್ತು  ನನನ  ಎಲಿಾ ಅನುಮಾನಗಳನುನ  ನಾನು ಸ್ಪ ಷ್ಟ ಪಡಿಸಿದ್ೆ ೆೇನೆ. 

II. ಅಧ್ದ ಯನದಲಿ  ನನನ  ಭಾಗವ್ಯ್ಹಿಸ್ಸವಿಕೆ ಸಿ್ಯಂಪೆ್ೆೇರಿತ್ರ್ವಗಿದೆ ಮತ್ತು  ಯಾವುದೇ 

ಸ್ಮಯದಲಿ , ಯಾವುದೇ ಕಾರಣವ್ಯ್ನುನ  ನೆೇಡದೆ, ನನನ  ವೈದದ ಕಿೆೇಯ ಆರೈಕೆ ಅರ್ರ್ವ 

ಕಾನೂನು ಹಕ್ಕಕ ಗಳಿಗೆ ಧ್ಕೆಕಯಾಗದಂತ್ರ ನಾನು ಅಧ್ದ ಯನದಿಿಂದ ಹಿಿಂದೆ ಸ್ರಿಯಲು 

ಮುಕು ನಾಗಿದ್ೆ ೆೇನೆ ಎಿಂದು ನಾನು ಅರ್ಾಮಾಡಿಕಿಂಡಿದ್ೆ ೆೇನೆ. 

III. ನನಗೆ ತ್ನಳಿಸ್ಲಾಗಿದೆ ಮತ್ತು  ಒಳಗಿಂಡಿರುವ್ಯ್ ಅಪಾಯಗಳನುನ  ವಿವ್ಯ್ರಿಸಿದ್ೆ ೆೇನೆ 

ಮತ್ತು  ನನನ  ಸಿ್ ಿಂತ್ ಇಚ್ ಯಂತ್ರ ಈ ಅಧ್ದ ಯನದಲಿ  ಭಾಗವ್ಯ್ಹಿಸ್ಲು ನಾನು 

ಯಾವುದೇ ಭಯ ಅರ್ರ್ವ ಒತ್ು ಡವಿಲಿ್ದೆ ಬೇಷ್ರತಾು ಗಿ ನನನ  ಒಪ್ಪಪ ಗೆಯನುನ  

ನೆೇಡುತ್ರು ೆೇನೆ. 

IV. ಈ ಅಧ್ದ ಯನದಿಿಂದ ಉದಭ ವಿಸ್ಸವ್ಯ್ ಛ ಯಾಚಿತೆ್  ಸೇರಿದಂತ್ರ ಯಾವುದೇ ಡೇಟಾ 

ಅರ್ರ್ವ ಫಲತಾಿಂರ್ಗಳ ಬಳಕೆಯನುನ  ನಬಾಿಂಧಿಸ್ದಿರಲು ನಾನು ಒಪ್ಪಪ ತ್ರು ೆೇನೆ, 

ಅಿಂತ್ಹ ಬಳಕೆ ವೈಜ್ಞಞ ನಕ ಉದ್ೆ ೆೇರ್ಕಾಕ ಗಿ ಮಾತೆ್ . 

 

ರೊಗಿಯ ಸ್ಹಿ / ಹೆಬೆ್ಬ ರಳು: ದಿನಾಿಂಕ: 

ಸಾಕಿಿಯ ಸ್ಹಿ (ಭಾಗವ್ಯ್ಹಿಸ್ಸವ್ಯ್ವ್ಯ್ರು ಅನಕ್ಷರಸ್ಥ ರಾಗಿದ್ ರೆ) ದಿನಾಿಂಕ: 

ತ್ನಖ್ಯಧಿಕಾರಿಯ ಸ್ಹಿ ದಿನಾಿಂಕ                                      
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                                   ANNEXURE II 

                        PROFORMA FOR STUDY 

 

NAME :                                                                     OP/IP NO  

AGE :   RESIDENCE: 

SEX:                                                                           Ph. NUMBER 

COMPLAINTS : 

Duration of complaints- 

 Pain-yes/no,        Drooping of lids-yes/no ,             Defective vision-yes/no  

 Headache –                           

 Nausea:  Vomiting:     Convulsion: 

Weakness : 

Fever : 

 Immunization: 

Diplopia  :   Y/N                             Duration : 

Monocular/Binocular                     Horizontal/Vertical 

Near/Distance                                 Diurnal Variation      Y/N  

PERSONAL HISTORY: Diet/smoking/alcohol/exposure to STD/Menstrual history 

PAST HISTORY 

 DIABETES HYPERTENSION CARDIAC 
DISORDER 

HYPERCHOLESTROL
EMIA 

OTHERS 

DURATION      

TREATMEN
T 
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FAMILY HISTORY : 

OTHER SYSTEMIC DISORDERS: 

TRAUMA : Y/N                           Mode of Injury : 

LOC: Y/N                  ENT Bleed : Y/N               

Other Cranial Involvement 

GENERAL EXAMINATION:  

Pulse rate:               Blood pressure:                Neurocutaneous marker-yes/no    

EXAMINATION  

Head Posture :                                                  Face turn : 

Head Tilt:                                                           Facial symmetry: 

 Right  Left  

V/A   

IOP   

LIDS   

CONJUNCTIVA   

CORNEA   

AC   

IRIS   

PUPILS      DIRECT   

                   INDIRECT   

SWINGING FLASH LIGHT   

LENS   

P/S    DISC   

          MACULA   

          BV   

           BG   

Corneal Sensation   

 

Ocular Deviation :Hirshberg test  

Krimsky Test 

 (Prism Bar cover test) 

Cover Test  
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EOM 

 

Diplopia Charting  

 

 

 

 

Park-Bielschowsky3 step test: 

Ptosis Evaluation: (Mild :2mm  Moderate :3mm   Severe :>=4mm) 

PFH 

Lid MRD1:                    MRD2: 

LPSA 

Lid Crease Distance 

Lid Lag 

Bells Phenomenon  

Macrus Gunn Jaw Wink 

Ice Pack Test 

 Normal values and grading 

 Ptosis grading                                       

 

 

 

Palpebral fissure height Males 
                                           Females  

7-10mm 
8-12mm 

Lid crease distance Males  
                                   Females   

8mm 
10mm 

Margin Reflex Distance  4-5mm 

Marcus Gunn Jaw Winking grading  
Mild  

 
-2mm or less 

LPS Action   

Excellent  14 mm or 
more 

Good  8-13mm 

Fair  5-7mm 

Poor 4mm or less 

Mild ptosis 2mm 

Moderate 
ptosis 

3mm 

Severe 
ptosis 

4mm or 
more 
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 Moderate  
Severe 

-3-6mm 
- 7mm or more 

 

CNS Examination: 

Higher mental functions : 

Other Cranial Nerves: 

CRANIAL 
NERVE 

R L 

1   

2   

3,4,6   

5   

7  
 
 

 

8   

9,10   

11   

12   

 

Motor System  

Nutrition : 

 

Power R L 

Tone R L 

Upper Limb   
 
 
 
 
 
 

 

Lower Limb   
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Upper Limb 
 
 
 
 

  

Lower Limb  
 
 
 
 
 

  

 

Sensory System  

Sensory Function R L 

Superficial : Pain  
                     Touch 
                     Temperature  
 

  

Deep    : Vibration  
               Muscle Sense  
               Pressure  
              Joint  
              Position  

  

Cortical: Two point 
discrimination 
Stereognosis 

  

 

Reflexes 

REFLEXES R L 

Superficial  
 
 

 
 

 

Deep:  Biceps  
             Triceps  
             Supinator 
             Knee  
             Ankle  

  

 

Cerebellar System  
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DIABETIC PROFILE: 

FBS  

PPBS  

UREA  

CREATININE  

TOTAL 
CHOLESTEROL 

 

HDL  

LDL  

TGL  

HbA1C  

Urine microalbumin  

 

MRI/CTFINDINGS : 

 

 

FINAL DIAGNOSIS : 

TREATMENT: MEDICAL/SURGICAL/OTHERS  
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ETHICAL CLEARANCE
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PHOTOS 

Right eye pupil involving complete third cranial nerve palsy due to 

posterior communicating artery aneurysm  
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                 Left eye sixth nerve paresis due to uncontrolled diabetes mellitus                                         

 

 

 

  Left eye pupil involving complete third nerve palsy due to pituitary 

macroadenoma 
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Left eye pupil involving combined(3,4,6) cranial nerve palsies due to 

mucormycosis 
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 CERTIFICATE OF PLAGARISM CHECK 
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MASTER CHART 
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	The diagnostic evaluation of patients presenting with ocular motor cranial mononeuropathies vary with different age group, pattern of ocular misalignment, and the presence of systemic and neurological symptoms and sign.
	In supranuclear gaze palsies, due to cerebral cortex lesions both eyes are affected equally and there is no diplopia. But infra nuclear lesions can present as paralytic squint which affects the extraocular movements. Acute palsies cause an incomitant ...
	Third, fourth and sixth nerve palsies can result from lesions located anywhere from the nucleus to their termination in the extraocular muscles within the orbit and may be the herald manifestation of underlying neurological emergencies or systemic dis...
	It is also essential to determine the patients with neurologically isolated dysfunction from those with combined dysfunction of the third, fourth, and sixth cranial nerves because the strategy for treatment and follow-up examinations would be differen...
	As these nerve palsies are due to varied systemic as well as life-threatening causes it is critical to be aware of the varied etiology and presentation to provide treatment at the earliest. A suggestive history, clinical findings, laboratory findings ...
	Without early intervention, these conditions can be fatal and thus becomes crucial to diagnose and treat at the earliest.
	Source of data: All patients visiting or admitted in Shri Dharmasthala Manjunatheshwara College of Medical Sciences and Hospital during the study period who meet the inclusion and exclusion criteria will be included in the study.

