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Figure 1. Lying down nystagmus (LDN) and head bending
nystagmus (HBN) in right horizontal semicircular canal benign
paroxysmal positional vertigo (HSC—BPV). The horizontal

semicircular canal is about 30—degree angle from the horizontal
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plane in normal sitting position (A). Ampullopetal endolymphatic flow
induce ipsilesional direction of LDN in apogeotropic HSC—BPV.
Whereas, LDN beats toward contralesional side caused by
ampullofugal direction of endolymphatics in geotropic type (B). The

directions of HBN and LDN are opposed to each other (C).
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Figure 2. Flow of horizontal semicircular canal benign paroxysmal positional
vertigo (HSC—BPV) patients.

*posterior semicircular canal benign paroxysmal positional vertigo

HSC—-BPV
(N=63)
Exclusion due to symmetric
direction change horizontal
nystagmus on head rolling
test(N=13)
Inclusion
population (N=50)
Possible localized Probable localized
HSC—-BPV (N=23) HSC—-BPV (N=27)

Unilateral caloric paresis in the ipsilesional side
(19)
® Paresis in all two tests (13)
® Paresis in the 1% test, normalized in the
2™ test (6)
Previous ipsilesional PSC—BPV* history (3)
Transition from HSC—BPV to PSC—BPV=(5)
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AAZAH(N=40,LDN, x2=0.00; df=1.00; p=1.00, HBN, x2=1.25;
df=1.00; p=0.26), pro—BPV&2}+ (N=23, LDN, x2=0.09; df=1.00;
p=0.76, HBN, x2=1.39; df=1.00; p=0.24) % pos—BPVZ -z}
(N=17, LDN, x2=0.12; df=1.00; p=0.73, HBN, x2=.0.13; df=1.00;
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Table 1.

bending nystagmus (HBN)

in 50 patients

Direction of lying down nystagmus (LDN) and head

Geotropic Apogeotropic Total

(N=31) (N=19) (N=50)
LDN directional* LDN 63.2%(12/19) 46.7%(7/15) 55.9%(19/34)
absent 38.7%(12) 21.1%(4) 32.0% (16)
HBN directional { HBN 73.9%(17/23) 73.3%(11/15) 73.7%(28/38)
absent 25.8% (8) 21.1%(4) 24.0%(12)
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Table 2. Direction of LDN and HBN in 27 patients with probable

localized HSC—BPV

Geotropic Apogeotropic Total
(N=17) (N=10) (N=27)
LDN  directional* LDN 75.0%(9/12) 16.7%(1/6) 55.6%(10/18)
absent 37.0% (5) 40.0% (4) 33.3%(9)
HBN  directional I HBN  71.4%(10/14) 62.5%(5/8) 68.2%(15/22)
absent 17.6%(3) 20.0% (2) 18.5% (5)

* the side to which beats toward healthy ear in geotropic types and
toward affected ear in apogeotropic types

M the side opposite the direction of the LDN

HSC—-BPV? HW AF3= 72 AAolA FH sl dA o YE+= F-5-
DCHN?O| H % o]z AAEHa, o]+ A59xlS AAst=d vj-$-
ZQsith kAR AA] Ao A= DCHNO #H-$-xlo] = sjetslr] 7t
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o A5t FF 3o, o1 7 79 WA HAF(positioning
test) & YEP ¢hzle] FEl 2 W WS53E 98 A5l A
k4, 19, 20, 28, 29]. ©] % LDN % HBNQ f&Ae] tish o7}
w2 o] wxEd=d, Koo ¢ 54 HSC-BPV A& dlidoz
A FFA AT s, 34 DCHN o 39 75%, 4=]3<
Agole 80% H%7F LDN W&o g #HE3 dvka 89 1[20], Han
o] 15298 o s A AFA ATelxE, LDNeo| W 584 F
HE A9l 56 (96.6%) 1A, LDN WaFgdoz #HZ37t H ko
At 19]. Lee 52 5479 HSC-BPV A5 tia oz H|t e okx
71E7)5 o] g3t & AAR FH 3 WA DCHN, LDN % HBN=
Z7stl=rl, 2% DCHNE] #Fol7h Qli= 459 2] el A] LDN 4

HBN2 237} 82.9% (3X1A,73.7%; ¥A73,93.8%) X

87.8% (A4 ,88.9%; 9#43,93.8%)2 HA=Z3&2 7Fdtta At [4].
2 ATelA LDN ¥ HBNO| F#314 A2l DHCN ®gkel tfst A3}

£ 55.9 % (FAA, 63.2%; AAA,46.7%) B 73.7% (FA73,73.9%;
AAA,73.3%) olth =% <zl HAF 9 BPV, AAANAEA, vy =H
S HxA XHFT ¥y W HAA =F HSC-BPVZE b whag 3y
BPVZ9] o]d & 1 HAF3e 7ol 2 wolx= LDN %
HBN2 722 55.6% (FA4174,75.0%; ¥4A473,16.7%) %

68.2% (FA4,71.4%; 944,62.5%) J= HZ3 &S Ko, 7|E£9]
Avel apol g Rlth 5089 s F ASIHE Al 16 (32%),
1278 (24%) I~ LDN % HBNo| 2w ¢tk Koo &2 d-olA
##7d DCHN 9 ZA-goll= 28 F 16 (57%), AA4N A5ole
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267 % 6% (23%) 1A LDNo| et 943t [20], Han 5 9]
Aol A= 1528 HSC-BPV ##2F & ©@x] 58 A%k LDNS
HATH19]. Bl kX 7]57]E o] 8% Lee T2 dATelA= 456
g2+ 5 109, 129814 LDN, HBN o] {13ith[4].

71E8] AFA el o5t 444 DCHNE Huy-5a4 e ot
bzlol A vt wharE) ¢ Aeky Ao A= vebd 4 gla [29], HBN
ik ARl 2 RtaE] g AAo] AugAaso® wigkd 5 Qlvke
Ba7b ek [4] [29]. ool wret g 7hrtole] Aol U H o
A& w WO ® LDN v HBNo| fitwo] vebd & 9lil(figure 3),
RtaE] gk Al glste] whet 2A Qo 9 Rkl o R o] F A

bxlo] M= A= o] <F yebd = Stk AAl & ATteld A53H9

A7 Ak e AR ok A= ke o] ke
sl 30% A= 58 Q7] wite] wtugdAe gl g Faie
W2 o] o)A o]%o] A ¢lo], LDN #e& §u ekxo] vhe}H]

o A~
4 & Ak
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Figure 3. The apogeotropic canaloithiasis in anterior arm of right
horizontal semicircular canal can cause ampullopetal endolymphatic
migration, which induce ipsilesional LDN (A,B). Also, It can lead to

the contralesional HBN (A,C).
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Figure 4. Thirty degree head flexion from pitch plane before the

lying down test(A,B) in right HSC—BPV. More intense LDN is

elicited due to greater angular acceleration(C).
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ABSTRACT

Are lying—down nystagmus and head—hending nystagmus useful for
lateralization in horizontal semicircular canal benign paroxysmal positional

vertigo?

Background: The lateralization of horizontal semicircular canal benign
paroxysmal positional vertigo (HSC—BPV) is very important to successful
repositioning. The direction of lying—down nystagmus (LDN) and head—
bending nystagmus (HBN) has been used as ancillary findings to identify
affected site. But, those can be absent or observed the opposite directions
in the bedside. This retrospective study was performed to evaluate to
lateralizing values of LDN and HBN using clinical and laboratory findings for
the lateralizing probability in patients with HSC—BPV.

Method: For fifty HSC—BPV patients with asymmetric direction change
horizontal nystagmus (DCHN) during head rolling test using Frenzel goggle,
the directions of nystagmus following lying down and head bending were
evaluated. In addition, the directions of LDN and HBN measured with

video—oculography were compared with those. The affected side was
determined by Ewald’s second law. The directional LDN was defined as the
contralesional direction of nystagmus in the geotropic type and the

ipsilesional direction in the apogeotropic type. The directional HBN was the
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opposite direction of the LDN. We sub—analyzed LDN and HBN in 27
patients with the history of ipsilesional peripheral vestibulopathy, caloric
abnormality or converting other types of BPV into HSC—BPV (probable

localized HC—BPV, pro—BPV).

Result: The LDN and HBN were seen in 68% and 76%. Nineteen (55.9%)

and 28(73.7%) patients showed directional nystagmus. The results in the
27 pro—BPPV patients were similar to those(10/18 for LDN, 15/22 for
HBN) . There was no statistically significant difference between Frenzel
goggle and video—oculographical methods.

Conclusion: Clinically, LDN and HBN cannot seem to predict lateralization of
the lesion in patients with HSC—BPV. To improve the effect for the
lateralization of HSC—BPV, it is necessary to modify maneuvers to elicit
LDN or HBN, and to investigate for other lateralizing tests, especially in

case of symmetric DCHN during head rolling test.

Key word: horizontal semicircular canal benign paroxysmal positional

vertigo, lateralization , lying—down nystagmus, head—bending

nystagmus
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