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he instrumental assessment of the vestibular system has made significant progress. Two protocol tests are available in

the clinical practice to evaluate the vestibular ocular reflex (VOR) function through the use of the video head impulse test

(vHIT): the head impulse paradigm (HIMP) and the suppression head impulse paradigm (SHIMP). These tests can be

used alone (in the case of HIMP) or in combination to test semicircular canal function and to determine the residual VOR

gain and the visuo-vestibular interaction. The suppression head impulse paradigm (SHIMP) has a potential clinical

application in patients with unilateral and bilateral vestibulopathy. The SHIMP could be a useful tool to diagnose a VOR

alteration in patients with unilateral and bilateral vestibulopathy. Further well-designed studies are needed to evaluate if

the new paradigm could replace the HIMP in both the acute and chronic phases of vestibulopathy.
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1. Introduction

The oculomotor response to impulsive rotation of the head represents the output for a short latency brainstem reflex that

originates from the activation of the semicircular canals. This phylogenetically old reflex, the vestibular ocular reflex

(VOR), consists of a disynaptic elementary pathway that allows the task of stabilizing the images on the retina during the

movements of the head in the activities of daily living . However, despite its simplicity, this reflex arc is anything but

stereotyped. Rather, its response characteristics have been shown to be extraordinarily adaptable to behavioral needs .

The instrumental assessment of the vestibular system has made significant progress in recent years.

Two protocol tests are available in the clinical practice to evaluate the VOR function through the use of the video head

impulse test (vHIT): the head impulse paradigm (HIMP) and the suppression head impulse paradigm (SHIMP) . These

tests can be used alone (in the case of HIMP) or in combination to test semicircular canal function and to determine the

residual VOR gain and the visuo-vestibular interaction .

The basic physiology underlying both the HIMP and the SHIMP is the fluid displacement in the semicircular canals, which

deflects the hair bundles of receptor hair cells, generating coordinated eye movements to stabilize the gaze during an

unpredictable head turn .

The head turn stimulus and the eye movement recording are identical. All that is changed are the instructions—from “look

at that fixed target on the wall” to “look at the moving target”.

For the SHIMP test execution, during the passive head rotation the patient is instructed to look at a head-fixed target

rather than the earth-fixed target utilized in the HIMP. Patients can understand the test paradigm much easier if they

glance at the dot. The person does not realize he is making a saccade.

Compared to the HIMP, in patients with vestibulopathy the SHIMP shows a reversed saccadic pattern: HIMPs elicit

compensatory saccades opposite to the direction of head rotation. In contrast, the SHIMP elicits anti-compensatory

saccades in the direction of head rotation in healthy people. During the SHIMP protocol, patients with a VOR alteration in

the very acute stage do not make corrective saccades, manifesting a vestibular hypofunction, whereas in the subacute or

chronic stage of vestibular hypofunction, SHIMP anti-compensatory saccades indicate visuo-vestibular interaction and the

recovery of residual vestibular function .

It is important to note that SHIMP saccades do not mean that there is a VOR suppression. Indeed, as Crane and Demer

showed  in healthy people, VOR is fully operational during the latency time. For this reason, the VOR gains in HIMPs
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and SHIMPs are similar.

Both paradigms have the same basic physiology and can be characterized by two parameters: VOR gain and corrective

or catch-up saccades. Before the SHIMP become available, the main parameters were VOR gain and the presence of

covert and overt saccades, whereas from the development of the SHIMP, for the clinician, it is possible to better quantify

the real value of VOR gain since it is rarely affected by the presence of covert saccades . Furthermore, in individuals

with vestibular neuritis (VN), substantial relationships between the HIMP and SHIMP quantitative characteristics were

recently found . Both HIMP gains (0.76) and SHIMP gains (0.66) showed 100% sensitivity and 100% specificity in

identifying patients with BVL from normal controls. Similarly, with 100% sensitivity and 100% specificity, HIMP gains (0.76)

and SHIMP gains (0.66) identified the affected side of UVL .

The SHIMP reveals two important advantages vs. the HIMP: first, it allows the measurement of the VOR gain slow phase,

and second, the percentages of impulses containing SHIMP saccades in the affected side are reported . In a healthy

person whose head is abruptly rotated, the VOR will successfully maintain the eyes on an earth-stationary target

(reflected by an absence of compensatory saccades on the HIMP and the presence of anti-compensatory saccades on

the SHIMP); in contrast, in a patient with acute uncompensated unilateral vestibulopathy whose head is abruptly rotated

towards the lesioned side, the eyes will be “dragged along” with the head such that the eyes remain on a head-fixed target

(reflected by the presence of compensatory saccades on the HIMP and the absence of anti-compensatory saccades on

the SHIMP).

The reappearance of saccades in the SHIMP is linked to the (even minimal) increase in VOR gain. The early vestibular

input keeps the eyes on the original target location, but since the target has moved with the head, a visual error signal

triggers a saccade to the updated target location. This phenomenon could be the manifestation of adaptive neural

plasticity overcoming a deficit, providing information about the recovery through a visuo-vestibular interaction strategy in

patients with VN.

2. Clinical Use

Researchers aimed to explore the clinical application of the SHIMP in the diagnosis of vestibulopathy in both the acute

and chronic phases. All the included studies reported an alteration of the VOR gain in both UV and BV. The SHIMP was

compared with other clinical and instrumental tests to diagnose BV  and UV . Four

studies  reported that the VOR gain can be suitably assessed with the SHIMP in a hospital setting and one 

reported similar results in an emergency department. Furthermore, four studies included patients evaluated in the acute

phase , suggesting that VOR gain evaluation with the SHIMP could be a valuable tool for the clinician in the

acute phase in differentiating vestibulopathy from other forms of dizziness and vertigo.

Rey-Martinez et al.  provided significant evidence for the influence of predictability on the delay of SHIMP saccadic

responses. Even though predictability had an effect on saccadic latency for the SHIMP method, this effect could have an

impact on the test’s main outcome. Furthermore, a lower SHIMP VOR gain in combination with a lower SHIMP overt

saccade prevalence is more likely to predict the onset of chronic symptoms and the need for a rehabilitation assessment

. The SHIMP could also be a useful tool for the vestibular assessment of the VOR slow phase and to evaluate the

visually enhanced vestibulo-ocular reflex (VVOR) and vestibulo-ocular reflex suppression (VORS) . Indeed, by proving

the connection between the lesioned peripheral vestibular system and the central nervous system’s adaptation process,

VVOR and VORS testing might be added to the standard video head impulse test procedure. The vestibular loss can be

efficiently cancelled, and retinal slip during head movements can be reduced by substituting another type of eye

movement system . Corrective saccades are then used as part of an adaptive technique to supplement the VOR’s

slow-phase component for vestibular rehabilitation . When the goal is a visual fixation on a stationary earth-fixed dot

(HIMP), any passive impulsive head rotation generated in healthy people is eye rotation in the skull suitable for stabilizing

the retinal image . In contrast, if the intended goal is a fixation on a target moving with the head (SHIMP), eye rotation in

the skull is not completely sufficient for stabilizing the retinal image. Indeed, at the end of the head rotation, the eyes of

the people being examined ae on the dot and, at that point, a rapid, saccadic, ocular movement must be used to bring the

eyes back to the target, which is head-fixed. Researchers termed this phenomenon as the visuo-vestibular interaction 

and noticed that, in each paradigm, HIMP vs. SHIMP, the eye movements are quite similar; both response patterns remain

suitable for the common goal of stabilizing the chosen retinal image .

Menière’s disease was considered in two studies that enrolled 20 patients with UV . Patients with Menière’s disease

treated with intratympanic gentamicin injections were considered chronic unilateral vestibulopathy patients with a

reduction of HIMP VOR gain values. These results are consistent with the study by MacDougall et al.  in which altered
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SHIMP and HIMP gain values were obtained in patients with bilateral and unilateral vestibular loss. The researchers

affirmed that the SHIMP encourages a more exact estimation of the VOR pick-up by killing the larger part of the catch-up

saccades during the test. Shen et al.  affirmed that the SHIMP can also be utilized to decrease estimation mistakes of

the VOR pick-up resulting from covert saccades and spontaneous nystagmus. After the SHIMP was introduced, the peak

saccade velocity and frequency of saccadic response have been suggested as alternative parameters. Indeed, peak

saccade velocity could be a useful parameter in identifying patients with acute VN by generating SHIMP saccades during

head rotation. Other tests, such as HIMP VOR gains and the caloric test, may not be able to explain what SHIMP VOR

gains and peak SHIMP saccade velocity could reveal . Lee et al. suggested the importance of the SHIMP parameters in

the symptom recovery of VN. Indeed, the anti-compensatory saccades of SHIMPs do not appear during vestibular

compensation in the recovery phase of an acute VN, and they might predict that residual symptoms could remain in the

chronic phase. On the other hand, patients demonstrating rapid VOR gain recovery at 1 month are more likely to be

symptom-free at 6 months .
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