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Background and Objectives We evaluated the clinical characteristics and vestibular function
of patients with direction changing vibration induced nystagmus (DC VIN) and unilateral ves-
tibular hypofunction and suggest clinical implication and a proposed mechanism of DC VIN.
Subjects and Method The records of 315 patients who underwent the VIN test were re-
viewed retrospectively. Among these, 18 patients (5.7%) showed DC VIN, and out of whom, 15
patients (4.8%) were diagnosed as unilateral vestibular hypofunction by caloric, rotation chair
(RCT), and video head impulse test (VHIT). We analyzed the relationship between DC VIN and
the dizziness characteristics, duration of disease, and the outcome of the vestibular function test.
Results The mean age of 15 patients was 67.4+10.7 years and the mean duration of dizzi-
ness was 13.6+29.7 months. The caloric test revealed 25% of the patients to have significant
canal paresis [Caloric vestibular neuritis (VN)], while 75% showed normal caloric response.
However, unilateral vestibular hypofunction was observed by abnormal results in RCT or vHIT
(Non-caloric VN). Seven patients showed ipsilateral DC VIN (nystagmus to vibrated side) and
eight patients contralateral DC VIN (nystagmus to opposite side of vibration). Patients with ip-
silateral DC VIN were shown to have a significant longer duration of dizziness than those with
contralateral DC VIN.

Conclusion Although rare, DC VIN can also be found in patients with unilateral vestibular
hypofunction. Patients with DC VIN had a mild vestibular asymmetry with Non-caloric VN
or Caloric VN in the process of compensation. The mechanism of ipsilateral DC VIN seems to
be due to the small amount of vestibular asymmetry, which is smaller than the interaural atten-
uation of vibration. Korean J Otorhinolaryngol-Head Neck Surg 2018;61(11):580-7
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Table 1. Demographics of the patients with direction changing vi-
bration induced nystagmus and unilateral vestibular hypofunction

Variables Number Comments
Age (yr) 67.4+10.7
Sex (M:F) 7:8

Duration of illness (mo) 13.6+29.7 >1mo: 14(93.3%)

Character of dizziness

Acute attack of vertigo 7 (46.7%)
Insidious onset of mild 8 (53.3%)
dizziness
Caloric test
Normal (CP <20%), 9 (75%)  Abnormal RCT or VHIT

Non-caloric VN

Abnormal (CP>20%), 3 (25%)
Caloric VN
Not checked 3 Abnormal vHIT

CP: canal paresis, RCT: rotation chair test, vHIT: video head im-
pulse test, VN: vestibular neuritis

Corp., Armonk, NY, USA)9] H|XE=77d2] Mann Whitney

U-test@} chi-squared test 5 Fisher's exact testS ©|-8-5}o]
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Table 2. Nystagmus of 15 patients with direction changing vibration induced nystagmus and unilateral vestibular hypofunction

P Sex/age ¢ Duration Dizziness S -~ : : VIN .
(mo) character Right mastoid Left mastoid ~ DC VIN
PO1 F/43  Caloric VN 2.0 Insidious onset 0 0 RB LB lpsi
P02 M/68  Non-caloric VN 1.6 Insidious onset 0 LB RB LB Ipsi
P03 M/65  SHLV 1.1 Insidious onset 0 0 RB LB Ipsi
P04 F/77  Non-caloric VN 12.2 Insidious onset 0 7 RB LB RB Cont
P05 M/68  Non-caloric VN 8.0 Acute aftack 0 0 LB RB Cont
P06 F/60  Non-caloric VN 2.6 Acute attack 0 7LB LB RB Cont
P07 F/55  Non-caloric VN 3.6 Acute attack 0 0 LB RB Cont
P08 M/88  Caloric VN 118.2 Insidious onset 0 5LB RB LB lpsi
P09 M/81  Caloric VN 2.0 Insidious onset 0 0 LB RB Cont
P10 F/74  SHLV 2.3 Acute attack 0 0 RB LB lpsi
P11 M/66  Non-caloric VN 7.0 Acute attack 0 0 LB RB Cont
P12 M/62  Non-caloric VN 24.5 Insidious onset 0 LB LB RB Cont
P13 F/65  Non-caloric VN 16.4 Acute attack 0 0 LB RB Cont
P14 F/71  Non-caloric VN 0.0 Insidious onset 0 0 RB LB lpsi
P15 F/68  Non-caloric VN 2.2 Acute attack 0 0 RB LB lpsi

‘0’ means no existing nystagmus. P: patient, VN: vestibular neuritis, SHLV: sudden sensorineural hearing loss with vertigo, SN: spon-
tfaneous nystagmus, HSN: post head shake nystagmus, VIN: vibration induced nystagmus, DC: direction changing, RB: right beat-
ing nystagmus, LB: left beating nestagnus, ipsi: ipsilateral, cont: contralateral
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Fig. 1. Presumed mechanism of typical VIN for mild Rt. VN pa-
tient (If interaural attenuation is “0”). White bars mean right and
left vestibular function, and black bars mean vibration induced
vestibular stimulations. The height of right white bar is lower than
left one. Because interaural attenuation is assumed as “0,” all
added black bars have same height. So, regardless of the vibra-
tion side, Rt VN patient shows left sided nystagmus. Asterisks in-
dicate phathologic side, and Inverted triangle mean weaker ves-
tibular function compared to opposite side. VIN: vibration induced
nystagmus, VN: vestibular neuritis.
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Rt. mastoid stimulation Lt. mastoid stimulation
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Fig. 2. Presumed mechanism of ipsi DC VIN for mild Rt VN pa-
tient (If interaural attenuation is not “0”). White bars mean right
and left vestibular function, and black bars mean vibration in-
duced vestibular stimulations. The height of right white bar is low-
er than left one. In this figure, because interaural attenuation is
assumed as “not 0,” black bar height of vibration side is higher
than the opposite side. So, when the vibration is induced on the
right side, final vestibular activation of right side overtakes the left
side, and patient shows right sided nystagmus. Asterisks indicate
phathologic side, and Inverted triangle mean weaker vestibular
function compared to opposite side. *interaural attenuation of
bone conduction pure tone (250—4000 Hz): 0—10 dB (Ballenger’s
Otorhinolaryngoly: Head and Neck Surgery, Chapter 9, p.129).
DC: direction changing, VIN: vibration induced nystagmus, VN:
vestibular neuritis.
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