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BILATERAL UPGAZE PALSY : A CASE REPORT 

 
Abstract 

Introduction 

Disturbances of vertical eye movements usually cause vertical diplopia in patients. 

Investigate possibility of the etiology can help for the right treatment for the patient.   

Purpose 

To report of vertical gaze palsy and investigate possibility of the etiology and 

location of the lesion 

Case report 

A 59 year old man presented with binocular vertical diplopia that persist all day 

since 3 weeks ago associated without significant headache. He was denying any 

history of trauma, loss of consiousness, nor systemic disease. The examination 

found the eyes position was orthotropia, no painful eye movement, pseudoabducens 

palsy, with limited eye movements in both eyes to superior. Red glass was positive 

vertical diplopia. Collier sign and “setting-sun” sign was positive. Funduscopic 

examination found within normal. Computerised Tomography (CT) Scan of brain 

showed lesion in right and left parasellar region. The patient was consulted to 

neurosurgery departement and recommended to do MRI brain with contrast to 

evaluate more about midbrain or hypothalamus area.  

Conclusion 

Patient with vertical gaze palsy needs thorough clinical neuro-ophthalmological 

examination together with neuroimaging to establish the etiology and investigate 

the location of the lesion. In this case, head CT scan didn’t show any lesions in 

midbrain nor thalamic basal ganglia. We cannot rule out the possibility of lesions 

in that areas so this patient can be advised to do an MRI examination. 

 

I. Introduction 

Eye movements bring visual stimuli to the fovea and maintain fovea fixation on 

a moving target or during head movements. These movements are performed by the 

ocular motor system that consists of ocular motor nerves and brainstem nuclei. The 

ocular motor system is classified according to anatomic location into infranuclear, 

nuclear, internuclear, and supranuclear components.1-3 

Gaze palsy refers to weakness of the conjugate movement of the eyes in a 

particular direction. Patient with vertical gaze palsy and intact vestibulo-ocular 

reflex, differential diagnosis involving supranuclear lesion. Disturbances of vertical 

eye movements usually are caused by damage to one or more of three main 

structures: the posterior commissure, the rostral interstitial nucleus of the medial 

longitudinal fasciculus (riMLF), and the interstitial nucleus of Cajal (INC) from 
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midbrain lesions. The aim of this case report is to discuss a rare case of vertical gaze 

palsy and investigate possibility of the etiology and location of the lesion.1,4-5 

 

II. Case report 

     A 59-year-old man came to Cicendo Eye Hospital at 19th September 2019 with 

a chief complaint of diplopia that persist all day since 3 weeks ago. The patient 

reported the diplopia had begun gradually. The diplopia was mostly at distance but 

was occasionally noted at near. Separation of object was vertical. The patient had 

to closed one eye in order to relieve the diplopia. He couldn’t look up. If he wants 

to saw clearly, he will glance up. The patient had no history of severe headache 

associated with nausea and vomitting. He was denying any history of traumatic 

brain injury.  

     There was no history of loss of consiousness, seizures, slurred speech, 

extremities weakness, fever, malaise, or prolonged cough. He had no previous 

history of hypertension, diabetes mellitus, hematological coagulopathy, 

anticoagulant therapy, no smoking, no alcohol consumtion, medication of 

tuberculosis and was in good health before this episode. 

 
   Figure 2.1 Extraocular movement in 9 cardinal gazes.  

       There was collier sign and both eyes showed upgaze palsy. 
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     The patient was alert and fully oriented. On physical examination high blood 

pressure (140/90 mmHg) and other vital signs were normal.  He had normal tone, 

power, reflexes, and sensation of the four limbs. Ophthalmology examination 

revealed his visual acuity of the right eye was 0,63 ph 1,0 and the left eye was 0,4 

ph 0,5. Intraocular pressure was within normal limits in the both eyes. The eyes 

position was orthotropia, no painful eye movement, pseudoabducens palsy, with 

limited eye movements in both eyes to superior (figure 2.1). Red glass was positive 

vertical diplopia. Collier sign and “setting-sun” sign was positive (figure 2.2).  

     Anterior segment examinations was within normal limits in the both eyes. 

Funduscopic examination found normal optic disc. Color perception test, amsler, 

and contrast reading test were within normal limit in both eyes. Patient has no facial 

paralyses and corneal sensitivity was normal.  

 
Figure 2.2 Collier tucked lid sign 

 

     The patient was diagnosed with vertical gaze palsy caused by mass lesion or 

midbrain infarction with senile cataract in both eyes and hypertension. He was 

given amlodipine 1x10 mg tab and citicholine 1x1000mg tab. Patient was planned 

to undergo head CT (Computed Tomography) scans with contrast and scheduled to 

visit outpatient clinic in 1-2 weeks for further therapeutic monitoring.  

     The patient came again 2 weeks later with the same complaint of double vision 

and limited eye movements in both eyes to superior. His objective ophthalmic status 

remained unchanged. The patient had good horizontal saccadic movement and 

convergence test but limited in vertical saccadic movement. 
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     A head CT scans with contrast came out with lesion located in right and left 

parasellar region (figure 2.3). Routine haematological examinations including that 

of lipid and coagulation profiles showed unremarkable findings. The patient was 

diagnosed with vertical gaze palsy caused by mass lession with senile cataract in 

both eyes and hypertension. He was given amlodipine 1x10 mg tab and citicholine 

1x1000mg tab. Patient was consulted to neuro-surgery department. Prognosis of 

this patient ad vitam is ad bonam, quo ad functionam is dubia ad bonam and quo 

sanactionam is dubia ad bonam. 

   

(A)    (B) 

  
(C) 

  Figure 2.3 CT Scan Brain showed: 

(A) and (B) Lesion in right and left parasellar region 

(C) No midbrain compression 
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III. Discussion 

     Disorders of ocular motility are caused by damage to extraocular muscles, the 

cranial nerves supplying the muscles, or the neural pathways that control these 

nerves. Vertical ocular motility disorders may be congenital or acquired in origin. 

Bilateral vertical gaze palsy is a rare finding and may be caused by damage to 

midbrain structures such as the rostral interstitial nucleus of the medial longitudinal 

fasciculus (riMLF), posterior commissure (PC), or the interstitial nucleus of Cajal 

(INC). 4-7 

 
Figure 3.1 The schematic drawing on the right shows the brainstem pathways for vertical  

gaze. Important structures include the riMLF, PPRF, the interstitial nucleus of 

Cajal (INC), and the posterior commissure (PC). 
(frontal eye field (FEF); the parietal eye field (PEF); superior colliculus (SC) ; rostral 

interstitial nucleus of the medial longitudinal fasciculus (riMLF) ; paramedian pontine 

reticular formation (PPRF) ; interstitial nucleus of Cajal (INC) ;the posterior 

commissure (PC) ) 

     Source : Walsh1 

 

     Lesions of the posterior commissure cause a syndrome characterized by loss of 

upward gaze and a number of other associated findings. The condition is known by  

Parinaud syndrome or dorsal midbrain syndrome . Unilateral midbrain lesions can 

also create the same ocular motor syndrome, but probably by interrupting the 

afferent and efferent connections of the posterior commissure. 2-4,7,9 
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     The dorsal midbrain syndrome is also characterized by disturbances of 

horizontal eye movements, especially vergence. During horizontal saccades, the 

abducting eye may move more slowly than its adducting fellow eye. This finding is 

called pseudoabducens palsy and may reflect an excess of convergence tone. We 

found this sign in this patient. 10-12 

 
Table 1. Features of dorsal midbrain sindrome 

    Source : Walsh1 

 

     We found eyelid abnormalities occur in this patient. The most common is eyelid 

retraction (Collier tucked lid sign). This finding likely results from dysfunction of 

the nucleus of the posterior commissure (NPC), which in the normal state provides 

inhibitory input to the central caudal nucleus (CCN) within the oculomotor nuclear 

complex. Given that the NPC is located just ventral to the posterior commissure, a 

lesion in this area can lead to release in regulation of the CCN, resulting in bilateral 

upper lid retraction.1,3,7 

     Pupillary size and reactivity are commonly abnormal in patients with lesions of 

the midbrain in the region of the posterior commissure. The pupils are usually large 

and react better to an accommodative stimulus than to light (i.e., light-near 

dissociation). The relatively dorsal location of the pretectal nuclei, results in 
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selective dysfunction of light-driven pupillary miosis in comparison to 

convergence/accommodation-related miosis, which is presumed to have a more 

ventral midbrain localization. In this patient pupil size and reactivity are normal. 

2,4,9-10 

     Convergence–retraction nystagmus is best regarded as a saccadic disorder 

because it consists of asynchronous, opposed saccades. Cocontraction of the rectus 

muscles results in retraction and excess convergence output on attempted upgaze. 

This is because due in part to supra nuclear cross-coupling of vertical and horizontal 

eye movements. In this patient, if he wants to look up there is convergence 

movement without nystagmus reaction.6-9 

     A variety of disease processes can affect the region of the posterior commissure. 

Pineal tumors most common produce the dorsal midbrain syndrome either by direct 

pressure on the posterior commissure or by causing obstructive hydrocephalus. 

Hydrocephalus may produce this syndrome by enlarging the aqueduct and third 

ventricle or the suprapineal recess, thus stretching or compressing the posterior 

commissure. A demyelinating plaque affecting the region of the dorsal midbrain is 

a common cause of Parinaud syndrome in young adults. The CT scan of the patient's 

head didn’t show this.1,6-7,11 

    A CT scans of the patient’s head showed the lesions in the right and left parasellar 

region. Although the patient's clinical condition and findings from the CT scan did  

not match, it is necessary to consider the possibility of findings in other areas. The 

thing to considered were infarct in the rostral interstitial nucleus of the medial 

longitudinal fasciculus (riMLF), the interstitial nucleus of Cajal (INC) or several 

case reports revealed of the thalamic infarction. This patient can be advised to do 

an MRI examination in order to find other lesions that are in accordance with 

clinical findings. We cannot rule out the possibility of lesions in that areas.4,7,9 

     The riMLF, which lies in the prerubral fields of the mesencephalon, contains the 

burst neurons that provide supranuclear input for the generation of vertical and 

torsional saccades as showed in figure 3.1. The right and left riMLF are connected 

via the posterior commissure dorsally and perhaps also by a commissure that lies 

ventral to the aqueduct. Given that upgaze requires input from both riMLF (each 
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riMLF contributes fibers that cross in the posterior commissure). Bilateral lesions 

of the riMLF are more common than unilateral lesions. They cause either loss of 

downward saccades or loss of all vertical saccades. Although vertical smooth 

pursuit and the VOR (vestibular occular reflect) may be affected with lesions in this 

area. Lesions of the riMLF are usually infarcts in the distribution of a small 

perforating vessel (the posterior thalamosubthalamic paramedian artery) that arises 

between the bifurcation of the basilar artery and the origin of the posterior 

communicating artery. There is no torsional nystagmus in this patient.1-3,7  

      The interstitial nucleus of Cajal (INC) in the midbrain reticular formation, 

which has a reciprocal connection with the vestibular and prepositus nuclei, sends 

major outputs to the oculomotor and neck motor nuclei. The INC is involved in 

vertical eye position generation in saccades and the vestibulo-ocular reflex (VOR). 

Lesions restricted to the INC may produce two distinct deficits: an ocular tilt 

reaction (OTR) and a defect in vertical pursuit and vertical/torsional gaze holding. 

A jerk seesaw nystagmus may occur in patients with lesions that damage the INC, 

usually due to demyelinating disease. There is no ocular tilt reaction or seesaw 

nystagmus in this patient.1,5-6,8 

     The mechanism of vertical gaze palsy with unilateral lesions thalamus is 

uncertain but we can speculate on the possibility of decussation of the frontobulbar 

fibers in the medial thalamus, as suggested in a case series of thalamic infarctions 

presenting as vertical gaze palsies. Saalmann et al revealed in his study on primate 

that connectivity fibers between mediodorsal thalamic nucleus with the prefrontal 

cortex. Several studies also report about lesion in thalamic-basal ganglia which was 

considered to contribute in vertical gaze palsy by interrupting supranuclear inputs. 

In this patient, we didn’t find any lesion in thalamic basal ganglia area from head 

CT scan but we cannot rule out probability lesion in this area which was not reveal 

in his CT scan.2,6,8,13 

      The prognosis for VGP depends on the underlying etiology. In this patient quo 

ad vitam is ad bonam because of no systemic condition in this patient. Quo ad 

functionam is dubia ad bonam because this condition can be improvement or 
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permanent depends on underlying etiology which is still needed workup. Quo ad 

sanactionam is dubia ad bonam because this condition can also be permanent.  

 

IV. Conclusion  

     Patient with vertical gaze palsy needs thorough clinical neuro-ophthalmological 

examination together with neuroimaging to establish the etiology and investigate 

the location of the lesion. In this case, head CT scan didn’t show any lesions in 

midbrain nor thalamic basal ganglia. We cannot rule out the possibility of lesions 

in that areas so this patient can be advised to do an MRI examination. 
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