| Review

= H =<
HIC|QERSEHAY UMK HE
01", upE4, Yol

Research in Vestibular Science Vol. 17, No. 3,

pISSN 2092-8882, elSSN 2093-5501

aj
=

September 2018

https://doi.org/10.21790/rvs.2018.17.3.79

bt

|Al X| 74

— L

Clinical Application and Update of Video Head Impulse Test

Jung Yup Lee*, Jin Su Park*, Min-Beom Kim

Department of Otolaryngology-Head and Neck Surgery, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

- Received  Aug 10, 2018
Revised Aug 30, 2018
Accepted Sep 1, 2018

- Corresponding Author:

Min-Beom Kim

Department of Otolaryngology-Head and
Neck Surgery, Kangbuk Samsung Hospital,
Sungkyunkwan University School of
Medicine, 29 Saemunan-ro, Jongno-gu,
Seoul 03181, Korea

Tel: +82-2-2001-2264

Fax: +82-2-2001-2273

E-mail: minbeom.kim@gmail.com

ORCID code:
https://orcid.org/0000-0001-8849-5148

*These authors contributed equally to this
study and should be considered co-first authors. Vestibulopathy
- Copyright © 2018 by

The Korean Balance Society.

All rights reserved.

« This is an open access article distributed under the terms
of the Creative Commons Attribution Non-Commercial
License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, dis-
tribution, and reproduction in any medium, provided the
original work is properly cited.

S

T2AA71He 71s A AFE @7 A AR

AR} A JAHAT L3Rt g 280
SHAIE HAPE Bxbetal edf A2, 5 A=
Ao et AA1S) Wl S YR W St
o] ApZolgh= who] ek EaF LEbI AR H
of spgubale|gho] whE A=E = A A Ql &

ne ;ks r}o

4o4>o:;1m

()3
[e]

_ll)l'

Recently with the introduction of video head impulse test (VHIT), it can be easily
performed quantitative and objective measurement of vestibulo-ocular reflex
(VOR). VHIT has been used as a clinical vestibular function test that can
individually evaluate the function of each semicircular canal. Loss of VOR gain
and corrective catch-up saccades that occur during the vHIT usually indicate
peripheral vestibular hypofunction, whereas in acute vestibular syndrome, normal
VHIT should prompt a search for a central lesion. In this study, we will examine
the principle of VHIT and its interpretation, and explain its clinical application
in peripheral and central vestibulopathy. In addition, we will compare the caloric
test and the differences, and review the most recently introduced suppression head
impulse paradigm test.
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Fig. 1. The vestibulo-ocular reflex (VOR) gain was defined by
the ratio of amplitude of eye movement to head movement. The
ICS impulse device (GN Otometrics, Taastrup, Denmark) uses posi-
tion gain that is defines as the ratio of the area under the eye
velocity (green line) to the area under the head velocity (blue
line). The patient with deficit of VOR gain shows corrective saccades
(red line) before (covert saccade) or after (overt saccade) crossing
zero of the head velocity. The impact of covert saccades in VOR
gain calculation was eliminated automatically by using the manu-
facturer’s own methods.
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A(1) gain asymmetry ratio (%)=[(Gc—Gi)/(Ge+Gi)]x100
21(2) gain asymmetry ratio (%)=(1-Gi/Gc)x100

Gi=ipsilateral gain, Gc=contralateral gain

@«
El
oz
1>
-0
ofn

(corrective saccade)
2 A QRbAte] Aol 7t Q=
o& Qlef 7 HRES EHES

ox

ox M
o

1P F
Mo

OPH

2 Ho
i 2

Moo p L 2

> o
8 L H
2 do
Y
N o

offl

rlo

2 om
o

L 4

ot

1o i do
n{o =)
N
o
~
Ho
2

J:lO oX,

=2 ore o

o
oo
o
E
i
)
- =
5 o F
o,
id
rL
i
3
2
vl
Mo
8
s

saccade & Lrwmg ) [122], AATEEES B4
A R 42 9L, APHRH, Ertuke) S
2 L gloma odF 7w o]Ako 2SI
oA e ) AT 02 Htaolof
g g gelol tjsl At ofg7tA 8

VHITO] £9] o]dofi getxoz 7

HEET 72 AYYop oln g ¥
7k =]l 27100l= a7
ol e shlo, Z“J%Oﬂ% S

X

1[‘2

ot 1o
ol

ol
ol
)
o

O
HU
E3
El
N
°
ol
N
on B 1y T rh

L2 N ool 2

o
it
=3

N

_|_
olr

]

S
oXx, -

)

(=Y Jﬂ

(HUNEN
o

o

¥

<

=

—

o,

o il
—d
Mz
rd
2
W

1 i

L

1
Mo
offt

1o,

o HJE.
el

81



Res Vestib Sci Vol. 17, No. 3, Sep. 2018

Head impulse

Lateral impulse test x Left: 0.74, 5: 0.08 x Right: 0.93, o: 0.03
Gain asymmetry ratio: 20%
o Left X Left mean 3007 b 3007
¢ Right X Right mean > >
1.2 E———— E 200 - "x 'g 200 A
i %) o i | Q i
c 08 S & 100 % & 100
®© E ' .t o3 | oF
S 0.6 3 3
0.4 1 S 0+ S 0
0.2 4 T \ I
0-0 T T T T T 1 '100 T T T T 1 '100 T T T T 1
40 80 120 160 200 240 28 -140 0 140 280 420 560 -140 0 140 280 420 560
Peak velocity (deg/s) Left lateral (msec) Right lateral (msec)
Mean gains: 0.74 Mean gains: 0.93
LARP impulse test
x LA: 0.8, 5: 0.07 x RP: 0.9, c: 0.06
Gain asymmetry ratio: 1%
o LA X LA mean 3007 3007
¢ RP X RP mean > >
1.2 8 200 A 8 200 A
1.0 1 | [} [}
0.8 1 X6 2 100 2 100
c e o o
‘© e o3 o3
0.4 1 S 0+ S 0
0.2 - -
0.0 T T T T T 1 '100 T T T T 1 '100 T T T T 1
40 80 120 160 200 240 28 -140 0 140 280 420 560 -140 O 140 280 420 560
Peak velocity (deg/s) Left anterior (msec) Right posterior (msec)
Mean gains: 0.8 Mean gains: 0.9
RALP impulse test
X LP: 0.95, c: 0.04 x RA: 0.94, 5: 0.08
Gain asymmetry ratio: 1%
*LP XLP mean 300 1 300 1
¢ RA X RA mean > >
1.2 3 200 A 3 200 A
1.0 4 kw_ 4 4
| XX o o
c 0.8 e —rw 3 100 Z 100 +
% 064 —_— o et
S oe 3 3
0.4 1 8 0 8 0 1
0.2 1
00 T T T T T 1 '100 T T T T 1 '100 T T T T 1
40 80 120 160 200 240 280 -140 0 140 280 420 560 -140 0 140 280 420 560
Peak velocity (deg/s) Left posterior (msec) Right anterior (msec)
Mean gains: 0.95 Mean gains: 0.94

Fig. 2. The results of video head impulse test of acute vestibular neuritis of left lateral semicircular canal. Blue line: head velocity,
green line: eye velocity, red line: corrective saccades. The vestibulo-ocular reflex (VOR) gain was defined by the ratio of amplitude
of eye movement to head movement. In left lateral canal, VOR gain decreased to 0.74 and corrective saccades appeared before the
end of the head rotation (covert saccades, asterisk on graph). Gain asymmetry calculation depends on each researcher’s method, however,
ICS impulse device (GN Otometrics, Taastrup, Denmark) used [gain asymmetry ratio (%)=(1-Gi/Gc)*x100]. The gain asymmetry ratio
was calculated in LL/RL. LA/RP, and LP/RA pairs. LL, left lateral; RL, right lateral; LA, left anterior; RP, right posterior; LP, left
posterior; RA, right anterior.
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Fig. 3. (A) Indicates caloric hydrostatic drive in a normal membranous duct. (B) Indicates dissipation of hydrostatic drive in a hydropic
duct. In a normal labyrinth, the small diameter of the semicircular duct causes the temperature applied to the external ear canal to
cause a pressure difference across the cupula, resulting in cupula deflection, hair cell stimulation and nystagmus. In contrast, in patients
with hydropic labyrinths the enlarged diameter of the duct allows endolymph circulation within the duct, thus reducing the pressure
difference across the cupula, so cupula deflection and hair cell deflection are reduced [37].
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Fig. 4. (A) The main difference between SHIMP and HIMP is location of target which is moved with head rotation or not. In SHIMP,
VOR of normal subject normally works for the head rotation, so that their eyes are taken off new target and anticompensatory saccades
(asterisk) is required for regaining the new target after head rotation. If subject has vestibular loss, VOR does not work for the head
rotation, so their eyes move with head rotation and fix the new target without anticompensatory saccade. (B) The traces show the
movement of head and eye in head impulse depending on vestibular function of subject. The lower vestibular function makes the
lower VOR gain in both HIMP and SHIMP. As the gain decreases, however, amplitude of saccades decreases in SHIMP but increased
in HIMP. SHIMP, suppression head impulse paradigm test; HIMP, head impulse test; VOR, vestibulo-ocular reflex.
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