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Clinical Characteristics of Patients with Geotropic or Apogeotropic Persistent Direc-
tion—-Changing Positional Nystagmus ZHENG Zhi-dong, LI Jing-jing, FENG Kai. Department I of Neurol-
ogy, Beijing Shunyi Hospital, Beijing 101300, China

Abstract Objective: To investigate the clinical characteristics of geotropic and apogeotropic persistent direc-
tion-changing positional nystagmus (DCPN). Methods: A total of 56 patients with DCPN admitted to our hos-
pital were retrospectively included in the DCPN group; persistent DCPN was confirmed in all patients by video-
nystagmography and the roll test. The patients were further divided into the apogeotropic (40 cases) and geotro-
pic (16 cases) DCPN subgroups according to the direction of nystagmus. Sixty-six patients with common otoli-
thiasis diagnosed during the same time frame were collected as the control group. The clinical data (age, gender,
diabetes, hypertension, hyperlipidemia, smoking, drinking, insomnia, etc.), the provocating factors and the ear-re-
lated symptoms (hearing loss, tinnitus, etc.) were all recorded. All patients underwent head MRI, vascular exami-
nation, and electronystagmography. The clinical characteristics, examination results and prognosis of the groups
and subgroups were compared. Results: Compared to the control group, the DCPN group showed a longer dura-
tion of disease (P<0.05). Compared with the control and apogeotropic DCPN subgroup, the geotropic DCPN sub-
group displayed a younger average age, greater proportion of females, longer disease duration, and greater pro-
portion of patients with hearing loss and tinnitus (all P<0.05). In the control group, 84.8% of patients were cured
after the initial reset, and all were cured within 1 week. In the apogeotropic DCPN subgroup, 62.5% were cured
after the initial reset, and all were cured within 10 days. In the geotropic DCPN subgroup, the initial reset was in-
effective. Multiple subsequent resets were combined with drug therapy, and patients were cured at the 1-month
follow-up. The longest disease duration was 24 days. There was no recurrence in any of the groups in the
3-month follow-up. Conclusion: The course of geotropic and apogeotropic DCPN is longer than that of com-
mon otolithiasis. The risk factors of apogeotropic persistent DCPN are similar to those of common otolithiasis,
suggesting a homology between the two diseases. Geotropic persistent DCPN is associated with an earlier age of
onset, a greater proportion of women, and longer duration of disease. Its pathogenesis may be related to otolith
adhesion and inner ear disease. Manual resetting techniques are less effective in DCPN patients than they are in
common otolithiasis patients, with the least effective results in geotropic DCPN patients.

Key words vertigo; direction-changing positional nystagmus; cupula

1B BRAL

JC AT S X = B
fZE N —F}

JLET 101300

Yrim BER
2021-10-21
EHESE

N
fk168@126.com



R M B & M A7 & P X % (benign paroxysmal
positional vertigo, BPPV ) PR H-AAE , 7% 250 i
Ry DL AT A S R MR L AR B R H AT
AL, W R IHA — 28 85 R I R 28 ] i/ 75 b
AR m) M AV B M R 52 (changing positional nystagmus,
DCPN) ™ AR i FC AR SR ) 1 sl 75 b IR 72 07 1] 23 1| Bk Ay
CRRUS R B EEUEE T TR 2 R T
K, AT RESEA [ PR T ™, 2 T2 Wik HA e H Al
TG AR IZE BB, 50 WA H A e
BE TR, S PSS R el 2 Ak, B AR — 2N
PUZP , I H A PR A R 2

1 #R5RE
1.1 —f&FH

1B 2018 4 2 H 3 20204F- 9 H FR etz N
BH T2 Lo i WA B 2 f8 35 56 140 A DCPN 4, i
A RiR V G 1  BH A R R M 1 M m S M
DCPN; it S [Rl B HHI2 W7 R i L H- A E R 3 66 1911490 A
WILHAW . KT K5 RS B i 2 Wibs AR 3
2015 4 LRz JE U2 22 1) BPPV i2 Wik ™[] it HE
BRGIFIRA AU oA iE 8 A R MR R R
(MR 20 P A A B B s Sk B S A7 B R MR R A
16, BN ZEf# ) 5 3k i MRI 8% CT & 3038 & A 78 3
1o BE AR 5 AR YR R 2 TR R A 5 NI s i ) 5 i+

DX el s i o
1.2 Fix
12,1 IRRGORHCHE WO ITA R B — FREBOR) (2

2 N AEIE AR 7 A ) B R S G il s 1 A
I3 HE PR O S R BB e B R Ml Sk R e s
85 ) s [RIBT Y PEA R Il s, A8 AL 2 R AEIE O FEREE
AR, F AR ERR O s A EY H2R W R VHE
PEZG N AR Sk E EARAMY s G0 s 4

122 HEHER BT LLUR RS U 2R A AR Y S
b e HRMA AR, IRGE A Sl 5% R P
FrWT Iy IR = AL (VO425) 4T sl A8 A Bl e, TR §%
R BEALR S RS SRR R R 5 I SR A
oo I RRAE BA e IR 2 FL K12 W )7 : Dix-Hallpike
TR T | A R LA oy i 3 B L B R AR, R <
1 min; 7K R4S H A AE IR 75 FL E12 T : Roll-test 156
AL ) M MR 72, FFEE << 1 min; [n] Hb PR/ Hb
P DCPN | W 75 15 : Roll-test 156 A] 75 & 435 2% 1) b7/
5 1k DCPN, FREEE] > 1 min; JoRFEE A & IRAE .
123 A7 Bty ARPEERER ST A 0 ikt T

Neural Injury And Functional Reconstruction

ARER A, AR AAERIT R ISR B
Epley % £1 5 i ¥ 5k ok B Semont &5 A1 it i i . K2k
B B E 3 o 1) i AN M R A2 1) Pk DCPN
S8 — i Barbecue Jigf% 12:3A 97 (1al g 4 X #% 90°
AL, FETT RIS 360°) , ] A Vannucchi’ s 5 i 4
A0 B GRS RN, (@0 B ) R RMARZ) 12 h) s £
X 75 b M DCPN B # 45 T Appiani L 178 7,
DCPN & & (A 5 Bk [ A B e

TRIT 45 R BT - JORL -0 B R R AR 7E
TeARA s 4 R0 B R B R R, (HR T R 5
A B P R IR R e TR . HIRENIRIT)E 1
Ja LA H R34 H A& BT 1R
124 S AR AT RIEIR B RS B RE N
UL HAT 4R DCPN 41, b4 2 21 5B % 1) — vk (R
R H R S B AR K U o AR DCPN 7
], K DCPN 41 f8 % 11153 A [] #i DCPN 3. 20 F1 75 b
DCPN W4, 5351 5 5 LB 4] 38 B — vkt BB
A S T AR T R
1.3 %itFaE

K SPSS 19.0 {4 4b FREHE . £ 6 IEA 704 LA
K7 255 PR VR L (ots ) Fo0R , R 56 1k 7 22 43
BT s AN FF A IE A 5040, DL b 457 Z50R1 00 4407 1] B
[M(P1s,P7) |37 , BRI I 5 3BT AR R IR, 4H ] H
BRI ; P<0.05 M 2EFA G FE X

2 R
2.1 % LF %44 DCPN 46 R F A i
R 41 IR = 455 45, 56 1199 A DCPN 41, 66 7l 40 A #
DEHA L, 2 PR AR s I S PRI el
FHHES R GBI T ) R ER Sk R R KA
Yish 2 R G245 X (P>0.05) , 1 DCPN 41435
PR T8 WHAT4H (P<0.05) 52 ZH A BEFE i 2 L i 5
FHEHEIT 0.05, #2785 DCPN 20 1 KV EHRms i, W 1.
22 HILE GBS d R DCPN 4116 R T ik
H4 DCPN J71i1] , DCPN 41 # # F43 R i # DCPN
MEZH 40 5], () DCPNEZH 16 9] 5% WLH-A7 4L s
Hi DCPN WFZH A1 F , 1) #is DCPN S 20 A4 ~F- S48 5 /N |
2 A ey R A T T R R S R Y L)
(¥ P<0.05), 2,
2.3 % ILF B 44 DCPN 478 57 A Mg 45 R i
HKIBIT )G, H L H A 45 56 151 (84.8% ) ¥
1,106 (15.2%) A2 BT BB e 1 el
SR M AR R R RS E . DCPN 41 /B 5 2 IR Y73



M S R

F1 ¥ WHA A DCPN ZH I RO L (urks ) 55451 (%)]

215 [l % R S E/d f=Al(IDAR BEIRS% JEE L FHUHES
B L EAT A 66 55.92+14.71 32/34 3.64+2.10 26(39.4) 14(21.2) 19(28.8) 11(16.7)
DCPN#4 56 52.21+15.56 22/34 9.79+6.98 20(33.9) 11(19.6) 11(19.6) 6(10.7)
i 0.27 1.039 6.803 0.175 0.460 0.866 0.895
P{H 0.600 0.308 <0.01 0.680 0.830 0.350 0.340
EEpill I HR W 1 TR g B [EE gl IR ek Nk
W IWLHATH 18(27.3) 6(9.1) 9(13.6) 1(1.5) 24(36.4) 2(3.0) 5(7.6) 2(3.0)
DCPN 41 17(30.4) 8(14.3) 11(19.6) 2(3.6) 30(53.6) 3(5.4) 7(12.5) 2(3.6)
Al 0.895 0.805 0.797 0.534 3.63 0.417 0.828 0.028
P 0.340 0.370 0.370 0.460 0.057 0.580 0.360 0.880
F2 W LB LRI ) H, 5 H DCPM I 2H I S B8R L[ (ks B4 (%)

21 51 %k G Tb B Jpift/d e I 5 PRI SR TS
HILHATH 66 55.92+14.71 32/34 3.64+2.10 26(39.4) 14(21.2) 19(28.8) 11(16.7)
5 DCPN I 2H 40 54.83+17.41 19/21 7.43+4.42° 17(42.5) 10(25.0) 11(19.6) 5(12.5)
[f] 3 DCPN il 2H 16 45.69+6.02"7 3/13%% 15.69+8.72"% 3(18.8) 1(6.3) 2(12.5) 1(6.3)
20531 I Wy 1 TR Hong B REL ETd R A
WL E A4 18(27.3) 6(9.1) 9(13.6) 1(1.5) 24(36.4) 2(3.0) 5(7.6) 2(3.0)
HWHEDCPN VAL 10(25.0) 3(7.5) 4(10.0) 20(50.0) 1(2.5) 6(15.0) 1(2.5)
ML DCPN VL 7(43.8) 5(31.3)"2  7(43.8)"% 2(12.5) 10(62.5) 2(12.5) 1(6.3) 1(6.3)

0 5E WWEATA L4, Y P<0.05 ; 575 DCPN 41 [t 4%, ?P<0.05

AR H WA 422, 75 Ho DCPN A 1 WAy e
251 (62.5% ) P A, 104911 (25%) AL, 5 1 (12.5%)
TR AHAE 1R RGBT XA RAFCR , iy
BEA10 d AR, 17# DCPN 4 YA Y 7 e 3L
AR X WoR TR AR L BB A4 d e FRE
PG REAR WD 0 4z , e R 185 5 91 (31.3% ) FR A AE 1A
BT 3 LA _E R AR K AR S W AT I8 5 10 51 (62.5%)
SRR AREIR JC A S 2, Vs a0 AR AR B
55 2GR 2 JRE R R A FE B s 1 A T Rl 40
LR K 24 do FTA BETES HIEREVII R % .

3 IFig

ARSI R I — R B I2IA PRt )
18G5 o DCNP, HAFZEAT (8] > 1 min, 43 5IFR 2 K
R R EUSE Y, 2RI R B P ) E U
2 5K A IS TOU 2 43 R G ARATT A 38 /3 R A
UL, DA A AT BE SRR L L B AR AR T8, il i 5
HATRE Y 5C R AFAE T 240, W BB BT 0E N 2 FhAS ]
PRIRS 2 FISIE A R R B i R RS AR, H S5
SLEACREA T X, B AT euIghie. BRAE Li Wi
W ZEFE S HTEIE 4076 B B A7 AE BB, & B2 i H A 0
8 RMSER N F A obE AR (>65%) (IR ILIE |
WE PRI i MU A Sk T SR o T a2 R A
SiE SKESAMI R TR & LR SR R

FHHRLAR . Chen SRS & B 4P L I W PRI L 55
PR IMUAE | BTSN N4t A= R D il = f 2 B 0T i fE
PRIZR T v 0 A Sk Sk AR MO R AR S i AT e 2
—AAY . ANFSESE R R TS H DCNP 415 % UL H-
AVIE B2 R 2R AR PR L I R DR L e U
)3 BRI [RIRE I UG iR Al e B
7 B U i 3, B2 2 P A A Rl fE B PR 2=, AR AE )
PaPE . ABFREEEHIE WK, 0] Hi DCPN 40 F8 35 47 1%
P/ PR 22 R FR R, W ) T BRI RS E Y L
B 5, B2 120 W] REAFEAE 5 15 b DCPN Al WH-A
FEAN A8 AL, w7 i — DS A S R R 2R

LB AN 1) L DCPN (B U85 ) It A LA T
JUAFE 2 : DRoll-test 38 50 1T 155 & RF 252 ] b M/ M
DCPN, #2520 8] > 1 min, JCBH @97 55 P K g R 5 @
AL R 3 ZSF 18 5 GZ S 1 R A0 591 Ay s AR ] s HERS:
KR RGN . F VT R R Sk e s o7
PR AR 2 010, AL EE 16 491 5 5 P 14 i n] IR
BN, HAR T8 8 B ML (R R 30°) Y
FEAh b P ) 22 5 A e sl AR v AR R Ok, Hok
SRS AR SBR[ AR I B HA%EE, 5
REAERESE AT . ASZH 249 58 5 R e R 1 3B [R) s
5 BRFE LSRR SR 5, BRI E A R RS 24K,
S 1 AR B AT P I S 9 (vestibular migraine, VM)
R AEN TR BN T B . Tomanovic 53 12



Xif 20 (9 1A R E IR 7= A X 2 BB B DT & BE, 78% Y
BEEERE YRR 2, HAT 40% 0 B35 A i Sk 9
o0 i — L U RERE IR AR A R R BTRE R 5 Sk
oA TR T JH =2 [ ) SRR A 3 A A R L S
A%, W AT R iR B ) A R T
AL F Ry, O RTREAS AIREEL, HJH FIRTREZ
BRI, FEHS 53 VM B T T E A AT 85 0 Sk 9 AH
R B M , DT 5 e 2 A (50 Sk 9 o

BEAEAF A 2 AR U i BT B PT BEAL A LA T 5
b - OISR F B4R . QPR % B0 5« N
SUPER G AT DL BN R EL R L T, A0k B i L oy
HHE AR RO RAE . QRS ARG A1 2 R Y
SEATRG I TSI, S S0 e 5 I, 5 2 B iR
FHAH 2, P b B 2 40 o e f 8 A A T o ) S R
i FEURAS A . ORISR AE . QIR R B AR,
DA bR L9 BTG, SR e Sl P itk L A% 3l , = B0 1 O
. KIMSEMIBESE 18 i 28 B 7% 5 JF DCPN i
L RIAE 2, rol L g /R RELR 1 ) H 1 DCPN,
M AT 2 W R 58 % 1 I8 P 28 1 T 7 452K (sudden
sensorineural hearing loss, SSNHL ) Al [F] 4505 0 , $87R
WEIRAE I e S SRR &4 . SR R 2" %) 17
B 477 DCPN [} SSNHL B & AT AR (v 56 & B, Horp
15 {9 55 3 Bt S 7 1) 00 L 52 0 5 T S g, o
O {51 B2 TT AR B 1, L2 T Aff a2 (40 31 24 R W
FIAAIAM G, HEI R U W AL 0] BB SSNHL £ {7
PERZ 22 JEL A o LA AT B2 il 2 % B5f g 47, P B o
IR S BOUM AR R 2 I LA SO N
BT WS IE AR X AR . ARG AP B R 18]
Hi DCPN 415 % UL -7 21 J 75 #i DCPN 414 Eb
HYIT )T B R NS f A5 5 B S T s BRI R
SRR BRI 8, HL 5 ) 3 o 225 1 A T
BRI R RIS IR AR, PR AN A, 8 ER AR
WA RS 5 RIR P .

AR 20 4R Z2 %0 1) b DCPN 8 3% Tk B A7 3R
FE B A i, R R 15 d, SEEEF T
EIAML,, K1 plEE R 4d, THEI4RATE
N7 J bR B 8 A e MR R R, B I R A, LA
JCHA 8 EE0S K Wy AR R SRR B ARE V] RE, 2
TR U W VT REAEAE R 2 ARG B U R L 5205 iV etk
G vl Re, MEAEWRIE AR5 AR R 45807

g5 LTIk A9 ke AR S ) b/ b DCPN
BRI AR PR K, 75 Hi P DCPN i i PR 25 55 28 B 54 i
AEARL, T ) o DCPN Z2 M 42U E , &I AR/, &

Neural Injury And Functional Reconstruction

PEZ UL, HRIRHLEE 2%, v RE-S5 H A Rs B A 8 B A8
FHOC IR, Bl R4 . BF9E LA DCPN YT A T,
X A /) i DCPN B 25 T fE R I 2, R
RILEPIR B N R & i pIL B LR 2R, o R i 1Y
Y KT AR TE Zm RIS . (H i T g A il
b HOG R [R5 2 A B R, T B AT
i BRI T , AT B RFEA I — 25 SR

[1] Neuhauser HK. The epidemiology of dizziness and vertigo[J]. Handb
Clin Neurol, 2016, 137: 67-82.

[2] B AL 2 D2~ [ A AMUE T 2 e 5 e R 0], s IR 27, 2018, 2:
109-112.

[3] hREE ALy, BB Ao eilit, MR aRIE Y Sr 2, PR
o (eI ) G2 D123, M A R GBI AL 18T 18 B 4
HLRM. KRNI RS ST AR M (2019 4F) [J]. AR RHEE T4,
2019, 3: 201-216.

[4] Li S, Wang Z, Liu Y, et al. Risk Factors for the Recurrence of Benign
Paroxysmal Positional Vertigo: A Systematic Review and Meta-Analysis
[J]. Ear Nose Throat J, 2020, 10: 145561320943362.

[5] Chen J, Zhang S, Cui K, et al. Risk factors for benign paroxysmal
positional vertigo recurrence: a systematic review and meta-analysis[J]. J
Neurol, 2021, 268: 4117-4127.

[6] Tang X, Huang Q, Chen L, et al. Clinical Findings in Patients With
Persistent Positional Nystagmus: The Designation of "Heavy and Light
Cupula"[J]. Front Neurol, 2019, 10: 326.

[7] Kim MB, Hong SM, Choi H, et al. The Light Cupula: An Emerging
New Concept for Positional Vertigo[J]. J Audiol Otol, 2017, 22: 1-5.

[8] Choi JY, Lee ES, Kim HIJ, et al. Persistent geotropic positional
nystagmus after meningitis: Evidence for light cupula[J]. J Neurol Sci,
2017, 379: 279-280.

[9] von Brevern M, Bertholon P, et al. Benign paroxysmal positional
vertigo: Diagnostic criteria[J]. J Vestib Res, 2015, 25: 105-117.

[10] SKRRHE, Do Bs, X4 KRR AN R 2GR )], R s
Flt4ik, 2017, 5: 580-585.

[11] VR, HEIN, A 8. R PR R RV (or B P Rk 22 (0], R it 5 2h ik
#,2018, 13: 523-527.

[12] Zhang SL, Tian E, Xu WC, et al. Light Cupula: To Be Or Not to Be
[J]? Curr Med Sci, 2020, 40: 455-462.

[13] Zhao D, Jiang Z, Wang J, et al. Observation on nystagmus
characteristics and curative effect of patients with light cupulopathy[J]. Lin
Chung Er Bi Yan Hou Tou Jing Wai Ke Za Zhi, 2020, 34: 532-535.

[14] Salmito MC, Morganti LO, Nakao BH, et al. Vestibular migraine:
comparative  analysis  between diagnostic  criteria[J]. Braz J
Otorhinolaryngol, 2015, 81: 485-490.

[15] Tomanovic T, Bergenius J. Vestibular findings in patients with
persistent geotropic positional nystagmus: the 'light cupula' phenomenon
[J]. Acta Otolaryngol, 2014, 134: 904-914.

[16] Wang H, Yao Q, Li Z, et al. Characteristics of positional nystagmus in
patients with horizontal canal canalolithiasis or cupulopathy[J]. J Neurol,
2019, 266: 2475-2480.

[17] Shin JE, Jeong KH, Ahn SH, et al. Change of nystagmus direction
during a head-roll test in lateral semicircular canal cupulolithiasis[J]. Auris
Nasus Larynx, 2016, 44: 227-231.

[18] Kim YW, Shin JE, Lee YS, et al. Persistent Positional Vertigo in a
Patient with Sudden Sensorineural Hearing Loss: A Case Report[J]. J
Audiol Otol, 2015, 19: 104-107.

[19] Kim CH, Choi JM, Jung HYV, et al. Sudden sensorineural hearing loss
with simultaneous positional vertigo showing persistent geotropic
direction-changing positional nystagmus[J]. Otol Neurotol, 2014, 35:
1626-1632.

(AR it - )



