
International Journal of Medical Science and Clinical Invention 10(1): 6515-6518, 2023 

DOI:10.18535/ijmsci/v10i1.012  

https://valleyinternational.net/index.php/ijmsci 

  

6515                                      International Journal of Medical Science and Clinical Invention, vol. 10, Issue 01, January 2023 

Research Article, 

Studies on the eye & eccentric gaze 

Dr Debopriya Ghosh
1
, Dr Stephen Gershman

2
, Dr Timothy Anderson

3
 

1
Department of Physiology, University College of Medical Sciences. Delhi, India. 

2
Department of Neuroscience, University of Alberta, Canada. 

3
Department of Robotics, Purdue University, USA. 

 

 

Abstract:  

Researcher shows, out of 68 healthy individuals with the ages of 19 -56, researcher looked at their capacity 

for maintaining eccentric horizontal or vertical gaze angles. In a dim setting, subjects tried to maintain visual 

fixation on a quickly flashed object that was positioned 30 degrees horizontally and 15 degrees vertically. 

One may typically assess their ability to maintain an eccentric gaze by fitting centripetal eye wandering by 

exponential curves and calculating the time constant (c) of these sluggish intervals of "gazeevoked 

nystagmus." Despite the fact that the distribution of time constant measurements (c) in normal individuals 

rarely demonstrated near-perfect stability, researchers found that log10(c) was fairly normally distributed 

across classes of goal direction (high c values). Scientists have performed statistical estimations and 

inference on the values of z log10 c to ascertain the influence of the target direction. Eye-drift performance 

varied significantly between trials among individuals despite statistically significant differences. 
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The Eye & Eccentric Gaze: 

Human participants frequently aim are engaging 

in outdoor activities, their line of sight towards a 

distant object of interest, keeping their eyes in 

eccentric positions in their orbits while keeping an 

eye on the object. The mechanical constraints 

imposed by the orbital tissues must be taken into 

consideration by the brain when programming 

such "eccentric gazeholding." To combat the 

elastic forces that constantly draw the eye toward 

the centre, extraocular muscles must contract 

topically. This extended muscular contraction 

requires inputs from the ocular motoneurons that 

include information about the location of the eyes. 

Electrophysiological studies have proven that the 

ocular motoneurons' discharge rate varies with eye 

position (and also with velocity during 

movements), despite the evidence of orbital 

pulleys' suggestion that the process may be 

difficult (Demer, Miller, Poukens, Vinters & 

Glasgow, 1995). Premotor neurons change their 

discharge in response to eye velocity rather than 

position when they interact with the ocular 

motoneurons via vestibular (Skavenski & 

Robinson, 1973), saccadic (Mettens, Godaux, 

Cheron & Galiana, 1994), and smoothpursuit 

(Kaneko, 1999) signals. As a result, the nervous 

system is able to combine position- and velocity-

coded motoneuron commands. For both horizontal 

and vertical gaze holding, the nucleus prepositus 

hypoglossi/medial vestibular nuclei complex 

(NPH/MVN) and the interstitial nucleus of Cajal 

(INC) are essential components of this integration, 

respectively (Arnold, Robinson & Leigh,). In 

particular, the flocculus of the cerebellum makes a 

considerable contribution to integration 

(Raymond, Lisberger, & Mauk, 1996; Robinson, 

1974; Zee, Leigh, & MathieuMillaire, 1980). It 

may be challenging to maintain an eccentric gaze 

due to lesions in any of these structures, causing 

the eyes to naturally reposition themselves close 

to the centre of the orbits and causing 

"gazeevoked nystagmus," or rapid corrective 

phases (Zee, Yamazaki, Butler & Gucer, 1981). 

When prolonged attempts are made to maintain an 

eccentric gaze angle, an adaptation mechanism is 

typically seen in both patients and healthy 

participants who experience gaze-evoked 
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nystagmus. This suggests that the brain integrator 

for eye movements is imperfect and instead has a 

"leak" defined by the centripetal drift's time 

constant (c). After a few seconds, when the eyes 

return to their usual position, centripetal drift may 

slow down or even reverse course, resulting in 

"rebound nystagmus," a short, centrifugally-driven 

nystagmus with slow phases (Bondar, Sharpe & 

Lewis, 1984). Most past research on the gaze-

holding ability of normal adults concentrated on a 

small number of subjects and did not evaluate 

performance in both the horizontal and vertical 

planes. The main goal of this work was to 

establish a normative model of eccentric gaze 

holding capacity in both planes in a healthy 

subject group devoid of vestibular or visual 

disorders. Due to the known variation in 

gazeholding capacity across various patients, the 

researcher intended to use a simple methodology 

that may be easily replicated in both clinical and 

laboratory settings (Becker & Klein, 1973). 

 

Longterm Spaceflight and Gaze Holding: 

The gaze-holding method was designed to 

evaluate a subject's capacity to retain their eyes on 

a remembered target for the first two seconds after 

getting the eccentric target, as well as to charge 

the neural integrator for an investigation of 

rebound nystagmus after returning to the centre 

(the remainder of the 20 sec period). For this 

paper, just the procedure's initial step—measuring 

gaze holding—has been examined. To find the 

centripetal eye drift time constant, each target file 

was imported, the initial saccade to the eccentric 

target was automatically recognised, and analysis 

was either allowed for or rejected from it 

interactively. Then, within the first two seconds 

after the initial saccade, the operator selected all 

slow phase drifts. 

 

Conclusion: 

Previous studies have shown that normal people 

have a variety of abilities, as evaluated by the time 

constant of centripetal eye drift, to maintain a 

steady horizontal eccentric gaze in the dark (Abel, 

S. & Dell'Osso, 1983; Becker & Klein, 1973; 

Eizenman et al., 1990; Robinson et al., 1984). In 

fact, some healthy individuals display "endpoint 

nystagmus" when seeing a target (Abel, Parker, 

Daroff & Dell'Osso, 1978). In the current study of 

healthy individuals, it is revealed that the range of 

normal gaze-holding ability in the horizontal plane 

is less stable than previously reported. 

Researchers also show for the first time that 

eccentric vertical gaze holding is similarly less 

stable than horizontal gaze holding. One reason 

for the difference between horizontal and vertical 

studies is the discovery that different brainstem 

regions, including likely the cerebellum, 

participate to horizontal or vertical gazeholding 

in monkeys. For instance, chemical lesions of 

NPH/MVN in the medulla diminish the ability to 

keep a horizontal gaze, although some gaze-

holding ability is still there (Cannon & Robinson, 

1987). However, the ability to sustain vertical 

gaze is mostly decreased by pharmacological INC 

inactivation in the midbrain (Crawford, 1994, 

Crawford, Cadera & Vilis, 1991). Another 

important factor is the mechanical properties of 

the tissues in the orbit. The detection of pulleys 

that govern the additional ocular muscles may 

provide a theoretical explanation based on orbital 

mechanics. One reason for the difference between 

horizontal and vertical studies is the discovery that 

different brainstem regions, including likely the 

cerebellum, participate to horizontal or vertical 

gazeholding in monkeys. For instance, chemical 

lesions of NPH/MVN in the medulla diminish the 

ability to keep a horizontal gaze, although some 

gaze-holding ability is still there (Cannon & 

Robinson, 1987). However, the ability to sustain 

vertical gaze is mostly decreased by 

pharmacological INC inactivation in the midbrain 

(Crawford, 1994, Crawford, Cadera & Vilis, 

1991). Another important factor is the mechanical 

properties of the tissues in the orbit. The detection 

of pulleys that govern the additional ocular 

muscles may provide a theoretical explanation 

based on orbital mechanics. 
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