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매우 긴 잠복기를 가진 양성돌발두위현훈

Extremely Long Latency Benign Paroxysmal Positional Vertigo
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Case history of a 67-year-old man diagnosed with posterior benign paroxysmal 
positional vertigo (BPPV) with extremely long latencies after holding the 
Dix-Hallpike position for five minutes. Additional vestibular assessment indicated 
partial unilateral hypofunction. The patient had a history compatible with classic 
BPPV. This patient, however, did not have any positional nystagmus after doing 
standard positional testing. With extremely prolonged Dix-Hallpike testing (five 
minutes), the patient experienced nausea and vertigo. Concomitantly classic 
peripheral nystagmus was observed. After a total of seventeen treatments in a 
reposition chair a total relief of symptoms was obtained. The extremely long 
latencies observed in this patient were ascribed to otoconial adherence and/or 
otoconial size. This type of BPPV has not previously been described.
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INTRODUCTION

Benign paroxysmal positional vertigo (BPPV) is known as 

the most common cause of vertigo [1]. Under normal conditions, 

angular acceleration of the head initiates movement of endolymph 

in the semicircular canals (SCC), thereby causing deflection of 

hair cells embedded in the cupula [1]. In BPPV, otoconia in 

the utricle become detached and enter the SCC. This makes 

the SCC gravity-dependent and a change in head position 

therefore elicits rotational vertigo [1].

Otoconia displacement is most commonly seen in the pos-

terior SCC (88.4%) [2]. Posterior SCC BPPV is diagnosed with 

the Dix-Hallpike test. BPPV is classified as either canalo-

lithiasis or cupulolithiasis. Posterior canalolithiasis is common 

and causes upbeat and rotational nystagmus. The nystagmus 

typically lasts up to one minute and latency ranges from a few 

seconds up to 30 seconds [1,3]. Posterior SSC BPPV is succe-

ssfully treated with the Epley maneuver. Over 90% resolves 

with one or two treatment sessions [4]. Canalolithiasis is 

thought to be easier to treat [1].

A mathematical model incorporating fluid dynamics indicates 

that latency is a result of several factors. Nystagmus occurs 

when the otoconia reaches the narrow point in the SCC, as 

otoconia in the ampulla has no effect on fluid pressure. The 

time it takes for the otoconia to reach this point depends on 

both its size and starting position in the ampulla. Extremely 

long latencies may be explained by otoconia adhering to the 

wall caused by viscous interactions between them. Based on 
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Fig. 1. Illustrations of Epley ma-
neuver treatment with the Thomas
Richard-Vitton reposition chair re-
position chair. Numbers one through
six indicate initial right Dix-Ha-
llpike position and subsequent re-
positions with 45 degree turns away
from the affected side.

these factors, the aforementioned model finds it prudent to hold 

each position for 30 seconds when performing canalith repo-

sitioning procedures (CRP) [5].

Clinical findings differing from the above might be due to 

more complicated pathologies such as multiple canal impairment, 

bilateral BPPV, subjective BPPV or even central pathology. 

Some cases of posterior BPPV are refractory to treatment [1,6,7]. 

In all cases, further investigation is required.

CASE REPORT

A 67-year-old male was referred to the Department of 

Otolaryngology, Head and Neck Surgery, Aalborg University 

Hospital, Denmark because of resilient BPPV. At the time of 

referral, the patient had been symptomatic for 21 months. Prior 

to referral, the patient had been diagnosed with BPPV involving 

different SCCs bilaterally and standard reposition maneuvers 

had been unsuccessful.

At the first visit, the patient was diagnosed with left 

posterior BPPV. At the second visit, the patient was diagnosed 

with left lateral BPPV. Both cases were treated successfully 

with the Thomas Richard-Vitton (TRV) reposition chair. On 

the third visit, the patient was still symptomatic but without 

any positional nystagmus. However, a fourth visit was 

scheduled, because the patient still experienced positional 

vertigo. At the fourth visit, the patient still complained of 

rotational vertigo when lying on his right side. He consistently 

experienced vertigo approximately five minutes after lying 

down on his right side. Therefore, an extended Dix-Hallpike 

test was performed. From the clinician’s viewpoint upbeat and 

counterclockwise rotational nystagmus was detected after 

holding the Dix-Hallpike position on the patient’s right side 
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Fig. 2. Video head impulse test (v-HIT) of the right posterior 
semicircular canal (SCC) and the left anterior SCC (left anterior
right posterior, LARP). (A) Initial v-HIT, right posterior SCC with 
gain 0.57 and overt saccades. (B) Repeated v-HIT, right posterior 
SCC with gain 0.97 and no pathological saccades.

for five minutes. The nystagmus lasted approximately 30 

seconds and a classic crescendo-decrescendo nystagmus was 

observed. The observed nystagmus was documented using 

videonystagmography (VNG) with Frenzel goggles. Based on 

the characteristic nystagmus elicited by the Dix-Hallpike test, 

the patient fulfills the recent diagnostic criteria of posterior 

BPPV canalolithiasis with the exemption of the extremely long 

latency observed [8].

The patient was diagnosed and treated in the TRV repo-

sitional chair. All treatments involved the Epley maneuver. A 

total of 16 treatments were performed. 12 of these treatments 

consisted of an extended Epley maneuver were kinetic forces 

were applied. When holding the first position, upbeat rotational 

nystagmus was detected with a latency of three to five minutes 

during each treatment. Usually nystagmus was elicited in the 

next position also, where the patient was rotated 45 degrees 

towards the opposite side. When rotating the patient to posi-

tions three to five, nystagmus was inconsistently present. See 

Fig. 1 for pictures showing each position.

During the period of treatment the patient became signi-

ficantly less symptomatic. At the seventeenth visit the patient 

no longer had any complaints of vertigo and an extended right 

Dix-Hallpike test, where the position was held for ten minutes, 

did not elicit any nystagmus nor subjective nausea or vertigo. 

Brain MRI, otoneurological examination, and VNG testing 

with spontaneous nystagmus, gaze, smooth pursuit and saccades 

were all normal. Furthermore temporal bone MRI revealed no 

structural abnormalities of the inner ear. Also, neither cervical 

vestibular evoked myogenic potentials (cVEMP) nor ocular 

vestibular evoked myogenic potentials (oVEMP) were abnormal. 

Audiological testing revealed a symmetric bilateral noise 

induced hearing loss at 4 kHz but otherwise normal hearing. 

Video Head Impulse Test (v-HIT) indicated an impairment of 

the right posterior SCC with reduced VOR gain (0.57) and 

overt saccades (Fig. 2A). No impairment of the remaining five 

SCCs was found. Bithermal caloric testing was performed (Fig. 

3). Nystagmus was induced bilaterally with the expected fast 

phase directions. However, nystagmus on the right side showed 

markedly less intensity with both warm and cold air compared 

to the left side (unilateral weakness 37%).

DISCUSSION

Initially the patient was treated for BPPV involving different 

SCCs. It is very likely that the patient initially had multiple-canal 

BPPV [9] affecting both the left and the right posterior SCCs. 

However, due to the extremely long latency of BPPV affecting 

the right posterior SCC, initially only BPPV of the left posterior 

SCC was diagnosed. This was treated successfully. During this 

treatment otoconia was probably moved from the left posterior 

SCC to the left lateral SCC [10]. Unpublished data from an 

ongoing study at the Department of Otolaryngology, Head & 

Neck Surgery, Aalborg University Hospital, Denmark shows 

that this is not uncommon when treating posterior BPPV with 

the TRV reposition chair. The BPPV involving the left lateral 

SCC was also treated successfully leaving only the atypical 

long latency BPPV of the right posterior SCC. 

Vertigo is often due to inner ear disease, but central pathology 

is also a possibility. Some epidemiological studies show that 

25% of patients complaining of vertigo is due to central 

pathology. Among the most common central pathologies causing 
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Fig. 3. Caloric test butterfly graph.
Right-sided hypofunction. Vertical
axis, slow phase velocity (deg/sec);
horizontal axis, time (minutes).

vertigo are cerebrovascular disorders, migraine, multiple sclerosis 

and central positional vertigo/nystagmus (CPVN) [11]. CPVN 

was also considered but ruled out. Nystagmus seen with CPVN 

is typically purely vertical and without any latency [1,11]. 

However, this patient had classic peripheral nystagmus com-

patible with right-sided posterior canalolithiasis and had no 

prior history of inner ear disease. The extremely long latency 

observed was however very unusual and has not earlier been 

described. Nystagmus was only elicited by the Dix-Hallpike 

test and the Epley maneuver during which the patient con-

sistently experienced vertigo and nausea without vomiting. 

Furthermore, a Brain MRI and several other tests and exami-

nations ruled out CPVN and other central disorders [1,6,11].

Several factors affecting latency might explain the extremely 

long latencies observed. As mentioned in the introduction, 

latency is a result of otoconial size and starting position in the 

ampulla and also viscous interactions between the wall and the 

otoconia. Major structural abnormalities of the SCCs were 

ruled out after a normal temporal bone MRI-scan was done. 

Increased otoconial size increases viscous interactions between 

the wall and otoconia, thereby extending the time needed for 

otoconia to reach a point in the SCC where it exerts a fluid 

pressure sufficient enough to elicit nystagmus. It has been 

suggested, that BPPV refractory to treatment might be due to 

structural abnormalities in the SCC [7]. Larger otoconia fall 

more quickly and causes nystagmus with shorter latencies [5]. 

Knowing this, very small otoconia would theoretically be able 

to cause nystagmus with very long latencies. However, it seems 

unlikely that this mechanism is responsible for latencies lasting 

up to five minutes. Extremely long latencies caused by 

otoconial size might therefore be hypothesized to be due to very 

large particles or several small adhering particles resulting in 

partial canalith jamming. Incomplete blockage of the SCC 

might result in slow or no movement of the otoconia but still 

allow passage of endolymph. Very large particles or several 

small adhering particles could theoretically result in mechanical 

obstruction or increased viscous interactions with the wall for 

which reason breakdown of otoconia would be necessary for 

movement to occur. This could also possibly explain why this 

patient had nystagmus in the right Dix-Hallpike position and 

only in the following two positions when doing the Epley 

maneuver reposition in 45 degree intervals. Further reposition 
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did not elicit any nystagmus probably because of partial 

canalith jamming resulting in no movement of otoconia. This 

might also explain the severity of the patient’s symptoms 

during CRP, as nystagmus is known to scale with the number 

of otoconia [5].

In rare cases an association between BPPV and abnormal 

v-HIT has been described [12,13]. However, the v-HIT exami-

nation of the right posterior SCC might not be truly patho-

logical. Several of the head impulses have a gain value close 

to one, the overt saccades present quite late (more than 100 ms 

after the head turn has ended), and only four out of ten 

impulses contain overt saccades. To our knowledge no direct 

association between BPPV and caloric testing with significant 

unilateral weakness has been reported. The patient in this case 

had a distinct history of positional vertigo and nystagmus only 

elicited by the Dix-Hallpike test and the Epley maneuver. 

Therefore no obvious association between these findings can 

be made. To rule out imprecise measurements complete v-HIT 

and caloric testing was repeated. V-HIT showed normal gain 

values and no pathological saccades regarding all six SCCs 

(Fig. 2B). Repeated caloric testing remained pathological with 

right-sided hypofunction. Because different frequencies are 

tested with v-HIT and caloric testing, it is possible to get 

conflicting results even though both tests evaluate the function 

of the lateral SCCs. Right-sided hypofunction cannot theoretically 

influence the diagnostics of posterior BPPV, as different SCCs 

with separate innervation are affected. 

Based on this discussion we speculate that the patient’s 

vertigo was caused by BPPV and that the extremely long 

latency observed was a result of otoconial size and/or otoconia 

adhering to the inner SCC wall. In patients with a history 

highly suspective of BPPV, but with vertigo presenting 

minutes after a positional change, one should bear in mind, 

that an extended Dix-Hallpike test might reveal atypical BPPV 

occurring after extremely long latencies. 
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