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Background and Objectives The suppression head impulse (SHIMP) test has emerged as
one of the new vestibular function tests. The SHIMP test is an analysis of anti-compensatory sac-
cadic movements in gazing moving targets as the head moves. In this study, we investigated the
accuracy and sensitivity of the test.
Subjects and Method We analyzed the results of SHIMP test (gain, amplitude, and latency)
in 24 cases, which included normal, vestibular neuritis, benign paroxysmal positional vertigo
(BPPV), Meniere’s disease, bilateral vestibular function loss, temporal bone fracture, tubercu-
losis meningitis and acoustic schwannoma patients. We also carried out a physical exam, audi-
ologic study, video electronystagmography (VENG) and a conventional video head impulse test
to evaluate the feasibility of SHIMP test in cases of vesitibulopathy.
Results In patients with vestibulopathy, the analysis of SHIMP test indicated high sensitivi-
ty and accuracy, which were supported by accompanying audio-vestibular studies. Patients
suspected with BPPV, vestibular neuronitis and Meniere’s disease showed low vestibulo ocular
reflex (VOR) gain and delayed anticompensatory saccade with smaller and more scattered am-
plitudes than the control. Patients with bilateral vestibular function loss, temporal bone fracture,
tuberculosis meningitis, and acoustic schwannoma showed delayed latency, and small ampli-
tude or few anticompensatory saccades. Finally, changes in the SHIMP test values might be a
hint that patients had recovered from vestibular neuronitis and tuberculosis meningitis.
Conclusion We found the feasibility of SHIMP test in detecting the pathologic condition of
VOR in vestibulopathy patients. We argue that the usefulness of SHIMP test might be extended
to evaluating the effectiveness of rehabilitation.
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-g' 100 M\ mulated recordings from repeated
S 0 o/ SHIMP. Saccades (arrow) of SHIMP
?g. to left show VOR gain 0.89, amplitude
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- 200 . tency 161 ms. VHIT: video head im-
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R I \\ s 0 gain 1.1, amplitude -56°/s, latency
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Fig. 3. Patterns of positive eye veloc-
ity recordings of vHIT (above) and
SHIMP (below) in patient with right
vestibular neuronitis-acute phase
(A and B), recovered phase (C and
D). In case of acute phase: remark-
able compensatory saccadic eye
movements (thin arrow: VOR gain
0.39, amplitude 311°/s, latency 188
ms) in cumulated recordings from
repeated vHIT. Small anticompen-
satory saccadic eye movements (thin
dotted arrow: VOR gain 0.47, ampli-
tude -61°/s, latency 246 ms) in cumu-
lated recordings from repeated right
SHIMP comparing with left anticom-
pensatory saccades (normal side,
arrowhead). In case of recovered
phase: regressed covert and com-
pensatory saccadic eye movements
(thick arrow: VOR gain 0.66, ampli-
tude 241°/s, latency 152 ms) over-
lapped with head impulse in cumu-
lated recordings from repeated right
VHIT. Arising overt and anticompen-
satory saccadic eye movements
(thick dotted arrow: VOR gain 0.54,
amplitude -162°/s, latency 184 ms)
in cumulated recordings from repeat-
ed right SHIMP. vHIT: video head
impulse test, SHIMP: suppression
head impulse, VOR: vestibulo ocular
reflex, PR: PR score (coefficient of
variance), NA: non available.
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ENVGSAIGARE08 8 SRR | SHIVIP (below) i pationt with 1o
Meniere’s disease. Unremarkable
small compensatory saccadic eye
movements (arrow: VOR gain 1.04,
amplitude 88°/s, latency 231 ms) in
cumulated recordings from repeat-
ed left vHIT. No anticompensatory
saccadic eye movements (arrow-
head) in cumulated recordings from
repeated left SHIMP comparing with
anticompensatory saccades (dotted
arrow: VOR gain 1, amplitude -127°/
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Fig. 5. Patterns of positive eye veloc-
ity recordings of vHIT (above) and
SHIMP (below) in patient with bilat-
eral vestibular function loss. Remark-
able compensatory saccadic eye
movements (arrow: VOR gain 0.29,
amplitude 279°/s, latency 145 ms)
only in cumulated recordings from
repeated right VHIT. Few or scattered
anticompensatory saccadic eye move-
ments in cumulated recordings from
repeated left and right SHIMP (arrow-
head: VOR gain 0.76, amplitude 242°/
s, latency 297 ms, dotted arrow: VOR
gain 0.22, amplitude 306°/s, latency
184 ms). VHIT: video head impulse
test, SHIMP: suppression head im-
pulse, VOR: vestibulo ocular reflex.
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WL A A AHvestibular evoked myogenic potential, VEMP),
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Fig. 6. Patterns of positive eye veloc-
ity recordings of vHIT (above) and
SHIMP (below) in patient with tem-
poral bone fracture. Scattered covert
& overt compensatory saccadic eye
movements (arrow: VOR gain 0.33,
amplitude 253°/s, latency 177 ms) in
cumulated recordings from repeated

right vHIT. Few and lower amplitude
of anticompensatory saccadic right
eye movements comparing with left
anticompensatory saccades in cu-
mulated recordings from repeated
SHIMP (arrowhead: VOR gain 0.6,
amplitude 337°/s, latency 193 ms)
(dotted arrow: VOR gain 0.07, am-
plitude 272°/s, latency 236 ms). vHIT:
video head impulse test, SHIMP:
suppression head impulse, VOR:
vestibulo ocular reflex, PR: PR score
(coefficient of variance), NA: non
available.

Fig. 7. Patterns of positive eye veloc-
ity recordings of vHIT (above) and
SHIMP (below) in patient with left
acoustic schwanomma. Scattered
covert & overt compensatory sac-

cadic eye movements (arrow) in cu-
mulated recordings from repeated
left vHIT. Few, lower amplitude and
shorter latency of left anticompen-
satory saccades (arrowhead: VOR
gain 0.34, amplitude -166°/s, latency
212 ms) comparing with right anticom-
pensatory saccades (dotted arrow:
VOR gain 0.79, amplitude -313°/s,
latency 240 ms) in cumulated re-
cording from repeated SHIMP. vHIT:
video head impulse test, SHIMP:
suppression head impulse, VOR:
vestibulo ocular reflex.
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Fig. 8. Patterns of positive eye ve-
locity recordings of VHIT (A and B)
and SHIMP (C and D)-acute phase
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(above) and recovered phase (be-
low) of patient with tuberculosis men-
ingitis. In case of VHIT results: vari-
able covert and overt compensatory
saccadic eye movements (thin ar-
row: VOR gain 0.11, amplitude 201°/
s, latency 135 ms) (arrowhead: VOR
gain 0.12, amplitude 256°/s, latency
236 ms) in cumulated recordings from
repeated VHIT of acute phase. Re-
mained covert & overt compensato-
ry saccades (thin dotted arrow: VOR
gain 0.17, amplitude 218°/s, latency
274 ms) (thick arrow: VOR gain 0.26,

amplitude 211°/s, latency 178 ms) in
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Head & Eye Velocity O

8

cumulated recordings from repeat-
ed vHIT of recovered phase. In case
of SHIMP results: few or no anticom-
pensatory saccadic both eye move-
ments in acute phase (left VOR gain
0.06, right VOR gain 0.09). Arising
anticompensatory saccades (thick
dotted arrow: VOR gain 0.26, ampli-
tude -187°/s, latency 231 ms) in cu-
mulated recordings from repeated
right SHIMP in recovered phase.
VvHIT: video head impulse test,
SHIMP: suppression head impulse,
VOR: vestibulo ocular reflex.
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Table 1. VOR gain, amplitude, latency of vHIT, SHIMP result on normal and patients with vestibular function loss

VOR gain Amplitude (°/s) Latency (ms)

VHIT SHIMP SHIMP SHIMP
Normal (n=1) 1.13 0.88 —323.00 165.5
Positive findings in patient with BPPV (n=5) 1.18 0.95 —237.60 232.0
Normal findings in patient with BPPV (n=3) 1.11 0.81 —303.67 233.0
Vestibular neuritis-acute phase (n=3) 0.62 0.78 —194.00 250.0
Vestibular neuritis-resolved phase (n=1) 0.84 0.87 —206.00 299.0
Meniere's disease (n=8) 1.07 1.01 —238.63 242.0
Bilateral vestibular function loss (n=1) 0.54 0.49 —274.00 240.5
TB fracture (n=1) 0.33 0.07 —272.00 236.0
TB meningitis-acute phase (n=1) 0.12 0.08 -119.00 220.0
TB meningitis-resolved phase (n=1) 0.22 0.11 —-187.00 231.0
Acoustic schwanomma (n=1) 0.3 0.34 —166.00 212.0

VOR: vestibulo ocular reflex, VHIT: video head impulse test, SHIMP: suppression head impulse, BPPV: benign paroxysmal positional

vertigo, TB: temporal bone
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