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8Cranial Nerve IV: Trochlear Nerve

One sentence: The trochlear nerve (Fig. 8.1) is a 
pure motor nerve, and its lesions result in vertical 
diplopia, which increases when the gaze is 
directed downward and medially.
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Fig. 8.1 Trochlear nerve. (1) Oculomotor nerve, (2) a fiber crossing, (3) abducens nerve
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 Symptoms

Diplopia: Patients experience vertical diplopia 
that increases when the gaze is directed down-
ward and medially.

“Torsional diplopia”: Trochlear nerve palsy 
affects the torsion of the eyeball in the plane of 
the face. Physiologically, the torsion of the eye-
ball is a normal response to tilting the head 
sideways.

 Signs

The affected eye is sometimes deviated (although 
this may not be visible to the examiner) and dis-
plays less depression during adduction. 
Hypertropia occurs in severe weakness.

Patients adapt by tilting the head forward to 
bring the visual fields together. This posture of 
the head gives a “dejected” appearance (“pathetic 
nerve” palsies).

 Specific Qualities

Motor: +.
Sensory:
Autonomic:
Special senses:
Other:

 Location

Central:
Nuclear/fascicular lesion results in a contra-

lateral superior oblique palsy. Lesions distal to 
the decussation cause an ipsilateral palsy.

Brain stem nuclear or fascicular lesions are 
not isolated and usually involve the medial longi-
tudinal fascicle (MLF), the sympathetic pathway, 
or cause afferent pupillary defects (lesion of pre-
tectal fibers).

Central causes include vascular, demyelinat-
ing disease, glioma, trauma, and infections.

Intracranial Within the Skull:

The trochlear nerve is the longest intracranial 
nerve with a length between 60–75 mm, and it 
decussates before emerging from the brain stem 
[1].

Lesions occur in the cisternal and subarach-
noidal part and also in the cavernous sinus.

Lesions occur due to diabetes, iatrogenic, 
infection, inflammation, neoplastic, pituitary 
apoplexy, raised intracranial pressure, and 
trauma.

Exit of the skull: The nerve exits through the 
superior orbital fissure outside of the annulus of 
Zinn.

Outside of the Skull:
Orbital nerve lesions are rare. Signs and symp-

toms are associated with concomitant lesions of 
CN II, III, V, and VI. Mechanical restrictions by 
rheumatoid disease, tendons, trauma.

In orbital lesions proptosis, chemosis and 
orbital edema are often associated.

Bilateral trochlear nerve lesions present with 
alternating hypertropia on horizontal gaze or tilt 
and positive Bielschowsky head tilt test to either 
side. They are rare, usually observed in trauma 
[2].

Combination with Other CN

Lesion at the cavernous sinus and in the orbital 
apex.

Causes and Frequency

Trochlear nerve palsies are well described: 
[3–6].

Congenital: Rare [7].
Compression: Cavernous sinus, orbital fissure 

lesions, inflammatory aneurysms (posterior cere-
bral artery, anterior superior cerebellar artery), 
tentorial herniation.

Infection: Mastoiditis, meningitis. Herpes 
zoster [8].

Inflammatory: Ophthalmoplegia or diplopia 
associated with giant cell arteritis. Local anesthe-
sia [9].
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Metabolic: Diabetes.
Myokymia: Superior oblique myokymia.
Neoplastic: Carcinomatous meningitis, cere-

bellar hemangioblastoma, ependymoma, menin-
gioma, metastasis, neurilemmoma, neurofibroma 
[2], pineal tumors, trochlear nerve sheath tumors, 
e.g., schwannoma [10] and others. Orbital apex 
tumors, cancer metastasis [11].

Pediatric: Congenital, traumatic, and idiopathic.
Trauma: Head trauma causing compression at 

the tentorial edge, lumbar puncture or spinal 
anesthesia, subarachnoid hemorrhage, surgery. 
The trochlear nerve is the most commonly injured 
CN in head trauma.

Vascular: Arteriosclerosis, diabetes (painless 
diplopia), hypertension. Rarely in vascular brain 
stem lesion. Bilateral [12, 13].

 Main Investigations

Diagnosis includes clinical optomotor examina-
tion and imaging. The diagnosis can be facilitated 
by the Bielschowsky test.

Suggestive of a trochlear nerve lesion:

Hypertropia of the affected eye.
Diplopia is exacerbated by gazing downward.
Diplopia can be improved by tilting the head 

away from the affected eye.

Imaging: [14].
Differential diagnosis: Skew deviation, a disparity 

in the vertical positioning of the eyes of supranuclear 
origin, can mimic trochlear palsy. Myasthenia gravis, 
disorders of the extraocular muscles, thyroid disease, 
and oculomotor palsy that affect the superior rectus 
can also cause similar signs.

Therapy

The vertical diplopia may be alleviated by the 
patching of one eye or the use of prisms or sight 

training. Surgery could be indicated to remove 
compression or repair trauma.

Prognosis: The recovery rate over a 6-month 
time period is higher in cases of diabetic etiology 
than in other nonselected cases.
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