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Background and Objectives

Spontaneous nystagmus may have an influence on the results

of sinusoidal harmonic acceleration (SHA) test, although it has not been ascertained through
sufficient studies. This study evaluated the effect of spontaneous nystagmus on the gain, asym-
metry and phase values of the SHA test.

Subjects and Method We retrospectively analyzed 19 patients with acute unilateral vestib-
ular weakness and spontaneous nystagmus (sn). All patients underwent a battery of vestibular
testing including videonystagmography, bithermal caloric test, and SHA test. Gain, asymmetry,
and phase were calculated with the conventional method without correcting for sn, thus the
non-corrected SHA (nSHA). Then the same three parameters were calculated again after
manually correcting for spontaneous nystagmus, thus the corrected SHA (cSHA). The two
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methods were compared with respect to gain, asymmetry and phase values. Correlation be-
tween the SHA test and caloric test was also analyzed.

The gain of nSHA was significantly larger than that of cSHA in all frequencies.
There was no difference in the phase values between the two analysis methods. The asymme-
try of nSHA was 2.8 times larger than that of cSHA. The asymmetry values of both nSHA
and cSHA showed a significant correlation between the caloric test and degree of spontaneous

It seems that the SHA test is significantly influenced by spontaneous nystagmus.
Although correcting for spontaneous nystagmus may not always be necessary, we should con-
sider the effect of spontaneous nystagmus when interpreting the SHA test results of a patient
who has spontaneous nystagmus. Korean J Otorhinolaryngol-Head Neck Surg 2011;54:761-5
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{(LW=sn)+(LC+sn)} —{(RW+sn)+(RC—sn)} (LW+LC)—(RW+RC)
CP (%)= X100 = X100
A {(LW=sn)+(LC+sn)}+{(RW+sn)+(RC—sn)} (LW+LC)+(RW+RC)
kS — Head velocity ) € — Head velocity
2 ---- Slow component eye velocity 2 ---- Slow component eye velocity
w O w O
o *= o =
52 52 ~ "”"'ihsh\\ Fig. 1. Difference in the result of ca-
; 2 a B o5 ; 2 a //' “'le loric test and sinusoidal harmonic
g X’ i N X H “ %, | acceleration (SHA) test when spon-
AN T ¥ T N\ 7 // LN / taneous nystagmus (sn) is present.
g R ib1 g N\ // The spontaneous nystagmus is au-
2 f—» ~~__~___‘!'_’_,/ g i P tomatically corrected in the Jong-
z £ z £ e kees’ formula after calculation (A).
g 2 During SHA, if the patient has a left
© © side vestibular weakness, b2 be-
B C comes smaller than b1 (B). Conse-
quently SHA asymmetry becomes
B lager (D). Meanwhile, if the patient
SHA asymmetry =(1-b2)/(b1+62) has a spontaneous nystagmus, the
SHA asymmetry withsn  ={(b1+sn)—(b2+sn)}/{(b1+sn)+(b2+sn)} sine cure of the slow component eye
velocity moves vertically (C). In such
=(b1-b2+2sn)/(b1+b2) cases, the SHA asymmetry will be-
D =(b1-b2)/(b1+b2)+2sn/(b1+b2) come larger than the original asym-
metry by 2sn/(b1+b2).
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Table 1. Gain and phase of non-corrected sinusoidal harmonic
acceleration and corrected sinusoidal harmonic acceleration

nSHA cSHA p
Gain 0.01 Hz 0.22+ 0.10 0.18+ 0.19 0.001*
Gain 0.04 Hz 0.38+ 0.13 0.35+ 0.13 0.005*
Gain 0.16 Hz 0.47+ 0.15 0.45+ 0.15 0.004*
Phase 0.01 Hz 47.1 £19.3 468 + 9.6 0.400
Phase 0.04 Hz 253 £10.6 263 £10.9 0.550
Phase 0.16 Hz 85 + 85 10.8 + 9.1 0.326

xstatistically significant difference. nSHA: non-corrected sinu-
soidal harmonic acceleration, cSHA: corrected sinusoidal har-
monic acceleration
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Fig. 2. Manual correction of the spontaneous nystagmus. Before correcting the spontaneous nystagmus, the green sine curve (data be-
ing entered into the computer system) is slightly different from the real tracing (blue dots) of the slow component eye velocity (A). The slow
component eye velocity tracing was plotted into a transparent paper as a red sine curve (B). And then it was vertically moved according
to the amount of spontaneous nystagmus. The green sine wave which can explain the vertically moved red sine curve was entered into the
computer system (C). After correcting the spontaneous nystagmus, you can find that the green and red sine curve has matched exactly.

www,jkorl.org 763



Korean J Otorhinolaryngol-Head Neck Surg 12011;54:761-5

3 3 SN SEQLAZIALY CP gt fofat
th(Fig. 3B, p=0.02, R’=0.32).

CP<30%(*H2l 4} 9

o B AL

o= Ww

© 6olA] AT A4 9] olhe] gk
o3 glol BlgAoIoiE, ¥HA, nSHA vt}

491 o] g Mol 3 Lpulx] THE H)%

)3 Zhe R}

nSHAZS] v|t)&] 7k xjuFobAl ) 2
tH(p<0.01, R’=0.81). cSHAS] H|t)#
ofgt AJ2HAIE UeRtH(p<0.01, R*=0.65).

oj2|H o] Tt vt ghake] A

s

AA o & vB|wat A7} nSHA, cSHA 25 &

%) w3toict

o F

o eEQhIzAle] CP gt folet 4
HAE YEPHCHFig. 3A, p<0.01, R’=0.56). cSHA2] H|t}
ARS8

ax Aoz

< Spearman
AA oolge 2

HEH, nSHA HIHA gh2 2781t A4 9] ool 79

B0 2 Ui 1 wel, 2,0%9] TR S

o o1

TollA] CP gho] ARl 4} 9rg e v

7} cSHA H|H1A 72 60] 5L 4
He] o|ujo] ghe Kol 35ut vt Zho| v]AAbolic) &
66.7%°] FAt= 2EQHIARRE cSHA Zx7} Oalx]o} q,

E_

Ale} nSHA 27} AA1i9c, olafst 2jol7} thehs ol
= nSHA®] [T Zhol

£)97) who 2 Azt
e AR RO Bheb, Arebde] gl 7
ey o5l o uiAg Zo] of
2| AZbsl & = 9tk &, nSHAE Pt W7l= 54
L 3xpo] AA| A0 7154 AMEE 958 & wheis)

|ty ghol 27

Apgeble = Qlsho] of 2.8u)

2lch

P;rL o

i o

7)4\0

ek Y2k 4 Gk AMEE olefat ool 45k, nSHA
oIS 1 712 WA ALl A 1 o

2 AyzEsic) 2 A Aubof A E nSHASL] B|thA] 7k

of Wil-

coxon A4 cSHAS] HthA ZE, CP 7k, AFbekd =7)9F =
2ot weba nSHAS] H|tjA Z-e
AFH o g oui7t glom xte] A E heldl= o =g

T folah AT BAS

A} SPHARHAA] APIQIRS BT Ak BitiA gk o] F Ao|ok oivh, AWE =k A/4dO)= nSHA BITA
o] 0364 Zobzick lehy gho] HolAlt: Zle ulmA ol gro] Apakeko = Qlste] AR Bxte] W2l 247 )% vl
ANk Aokl o & Qlsto] QB ARQISFAl0] 9] B Ao HAESNS & AUSS olsiY B vt )itk & nSHA
ol XA Y AL x HL |FOR FPOR oBA] L o] AHA 715 H S WA Autolal, S}
7IH [bl-b2| Fho] &7] wiell Btk gho] ZrolA Al ek vh 43t WAA A7) vt atelstarzt sk A=
OF APIQIIS HAFHA] QLo Mol M AT ule} 2ol o Apik QP AT cSHA Mgy g ALESH B Zlolc
2sn/(bl+b2)RHa HITHA g1e] S7hao] sk, & A+ 2 E AN ATHE Vs o ApeHEE w7t B9+, cSHA
3} ity grol of 2,80 TPYEh B URFE &S 9l ATUS Sk WAle) EobE Relt gl Aolek
oAek AAS-E cSHAS) HIThA Zhol 4] Bhe] thAhA A FUIR e AMIS AuIOLAS BAT Au BE Fupof
715 Hlh-S whedRien 295igick kst cSHATH AL A 0l gro] RolabAl HrolArk: Holck, o5& ARelTAl
derzlo] gl Sk} Ut oA HIhA ghe AbEd o] Ao ERIREE 24 BAF ARe]9] peak to peak ampli-
Aol7] wEolct nSHAS] BIthA -2 WAl 87169 tudeE ol8sto] F-617] wiol|, o] 2202 ARjlapAdo] §] of
uleiA Ee} ApHelHo 2 Qg At SAA Zojek eyl 4] o)tk o) gro] WA elolof gtk cSHA

100.00
100.00 °s
()

< 5000 & o - 50.00 7 Fig. 3. Correlation between the sinu-

e o § o ©o_ | soidal harmonic acceleration asym-

s © o ° o) —— metry and canal paresis (CP). A sig-

£ 000 _ £ 0004 > S o nificantly correlation was identifiable

£ o 4 ° £ - between the asymmetry and CP in

& a o o both nSHA (A) and cSHA (B). Vertical

< %0007 o < -5000 7 lines represent normal limits of CP

o ° ) (<30%) and horizontal lines repre-

100.00 o R sgllinear=0.561 10000 Rsqlinear=0.318 sents normal limits of asymmetry
e ‘ ‘ ‘ ‘ ‘ e ‘ ‘ ‘ ‘ — | (<15%). nSHA: non-corrected sinu-
-100.00 -50.00  0.00  50.00 100.00 -100.00 -50.00  0.00  50.00 100.00 | soidal harmonic acceleration, cSHA:

A Caloric test CP B Caloric test CP corrected sinusoidal harmonic ac-

celeration.

764



Spontaneous Nystagmus in Show Harmonic Acceleration I Lee HJ, et al.

VOR 0.16 Hz @ 60 dps
Video
Summary

M%-\/
/.

i

A

VOR 0.16 Hz @ 60 dps
Vet

B

Fig. 4. A case with large spontaneous nystagmus. Due to the large spontaneous nystagmus the slow component eye velocity tracing
has been vertically shifted upward beyond the horizontal baseline (blue dot and red line). In such cases it is difficult to fit the green sine
curve (data being entered into the computer system) correctly to the slow component eye velocity tracing. Accordingly the examiner will
tend to fit the green curve as a straight line to represent the upward shifting of the slow component eye velocity tracing (A, nSHA). This
may results in a slight change of the gain. When the spontaneous nystagmus is corrected (B, cSHA), the curvature of the green and
red sine curve matches exactly and the gain becomes slightly smaller than the nSHA. nSHA: non-corrected sinusoidal harmonic accel-

eration, cSHA: corrected sinusoidal harmonic acceleration.
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