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Neurophysiological Studies in a Patient with Hyperekplexia

Myung-Sik Lee, M.D., Sang-Bock Lee, M.D., Yong-duk Kim, M.D,,
Won-Chan Kim, M.D., Young-Cheol Choi, M,D,

Department of Neurology Youngdong Severance Hospital Yonsei University , College of Medicine

The results of neurophysiological studies in a 20 year-old man who had
pathological jumps and falls following unexpected auditory stimuli is presented.
He also had action induced hemidystonia and polymyoclonus involving fingers of
the both hands. Somatosensory evoked potential study showed no giant cortical
wave and jerk-locked back averaging electroencephalogram showed no jerk
related cortical event. Polymyographic study after auditory stimuli showed
electromyographic (EMG) bursts recruitment pattern consistent with
hyprekplexia and reticular reflex myoclonus. EMG bursts spread rostrally and
caudally from the sternocleidomastoid muscle via a slowly conducting neuronal

pathways. These findings are ible with
increased gain of the brainstem reticular formation seems to cause
hyperekplexia.
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2 A2 (touch, tapping) EE A3 F&
EAS 24 9¢ geln 42¢ Fon 52
Zoln FEE Wln BFE 223 PH= A,
2#Y, WLE SFAIEA gl o &
BEE AAHQ 80| BhEIHEE PoiBd B
EFE T F gol 3] g2t olEld) £¥E
€t} (Suhren %, 1966 ;Anderman %, 1980).
FRAAEINE 43H) ge P2 AT
o &g Y43 (startle reaction) & Edich 72
U AAQEL 2649 WEAA AFE dew
Eehe W4l golAn diRE S FAHE
2ol FPE He2 Nolx H W FHo=z
& (pathological startle, startle disease,
hyperekplexia) #AHE& Wge] AuHeoz Jak
Al viebd B ot o A9 2& AT W8
= A& H=g $gE Btk oA PR Aole
AT B9 wehe WYt PAel st A

5. 1992).

AAEE A2 A% A LEREY 0T
% (action induced dystonia) & 2|3 %& &7}
289l polymyoclonus7t & 204 ¥R B
28Aoz AT 9% A ASHez A=
@ wehe WeE Hold W] HANAYAE A9
@ A% hyperekplexiadl #%8 8¢ HUsigl
el waske slolet.

z &

204 43 @Az £F F%4 <108ZF(action
induced dystonia)% BHez wehe X
(hyperekplexia, pathological startle)& F4:2
W B 1647 A4de) e A
AE dx EEI] A8 AAA dolMe H &
F o7t 53 Ae 2 22 4ol 594 AN
2 Kol . olsh FAle] 9% o] <k

$ 2% a¥-dse] P (pon ed
reticular formation)elx 7198k o= deiz]
SIcH(Brown , 1991a and b).

A% Ao A HE &x=of 2Fo] 4717
WE) hyperekplexiash ZEslolol she A¥2
& hysterical jerks(voluntary reflex jerks),
jumping Frenchman of Maine, cataplexy,
Gilles de la Tourette syndrome, ¥AM 24
g AR (reflex reticular myoclonus), %
S 9@ WA T 2 A (cortical reflex
myoclonus) ol ek EF AFA AF FA4
hyperekplexia® Fw & 2%z &
hexosamaninadase 2%, ¥%¥%, 94, F#
%, paraneoplastic syndrome, Arnold Chiari
7149 $ol sith(Winston, 1983, Saenz Lope ¥,
1984, Saint-Hilaire ¥, 1986, Brown %
1991a, Thompson 5, 1992).

Hyperekplexiats 9l 9A% 2883 4z o
£ 4APEe B9 Edorinh. EF WeA A
7 AREE PAE AgsE % AT Fd 285§
o] weHE FAAY €N} AFE AT F 2%
9 W8 &% (latency)7t 2 AlE Mol AL
2w Aude ABYEE B 2% 4
%] HAE A€ F2U2helok hyperekpleyia® 2
9% 4 9irh Brown § 1991b; Matsumoto

Foz mole T4 AN F = ol 4%
B2E Ak old T4 o 302 A= ASHT
7F A, @ olF FA 1 ¥4 WEst 37
g ° dol AAA dolHe B¢ clgel= Al
2 Do A dse W] 43 delde 2
FAE 2e T 43 dolde sEEoe
ot SIAD 7Izke] AT 3dshe 2Pl A
o 8R4 old F¥ol W2 TN 4¥A ¥
& 2 20 2R s 22 §% B
Wz 79 A3 FFNE TV A & oEE
emga 7Es ABE FIA Ave=yy g
128 Fo WeAAA 2eAE F¥el AR
(Fig. 1. o128 w2he 34€ AF5¢ + 44 98
= 2 W] Y7t BolEA YA BAE §
glo] giAAT APy 2ok 9 YL He
stk o8 wAE e a2 Ao AL
o] vehgn FALE Wy AE v ddde
2 4% 9 Bglont ol g W F2 3R
o] FEA W BAck B e ol FIE
qAE + A0S 2F (28) 28% Mz HE
BeAE B0 wehe e dold o 2o
Hele F4L Wt Aok S 4, A
8, 71 %o) 22 AU WisEA A%
Ve, ARTFEA AAERA F¥ x4 AA
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Fig. 1. Four sequential photographs of the patient with hyperekplexia show a jump and a subsequent

fall following an unexpected auditory stimuli. Notice the characteristic features of hyperekplexia
(e.g. flexion of the neck, abduction of the shoulders, and flexion of the elbows, hips and knees).

€ 25 geIgnh ¥ AR ol
WA P15, A 715 A4 HaASd o
WAL, 83 72 9 ceruloplasmin, 23 % ¥
H59 lactate AAE PPtk 25-OH-
vitamin D3¢ 1,25-(OH)2 Vitamin D3% 3%
olgch. ¥4 # 249 aminoacid AAkE B4l
2ith. ¥4 hexosa-minidase?t glucocerebros-
idase® Adelgich A713E ¥ FFIA o2 &
2 g B}Ae W A5 FHAARYe=E
verbal IQ 128, perfor-mance 1Q 118¢] #Holdt
AR 715E 22 AN HABHARIA o8 &
Ae gtk 29 @ A A 3RS ¢
2 e W IF g BFAY jerky

tremor (polymyoclonus) 7} 225 Ed %14
WA ¥ Ao Araddie 344 9t 371
slo} 21201} Babinski AFE FHAM 2% &
Aelfiek. &5 &7 vl &F] it
24 7% A 0EEE 254 A% & 849
o] o}Esen finger to nose testdl= & &of
A B jerky tremor7t FAAAL BHZ &
oA mlol@ <]l AU Foot tapping
BUAE #F el spE o1ZFE Btk
¥ 7234 A2 Dilatin 300mg/d) ¥ Loid o
e ol0AFY wEE A% e Fagort
ZAsE R F2En &g Aoy 248 %
BAA wR Aol AR
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AZYaiH ZAL ¢

M g AZA AR Db oA o
WAL F2AS AAHE AP Giant wave
FE 7] 99 A7 HEEN Ade SN
2cm 5 Temeldlle] &€ Aslshe di=H2de] 83
e Fod 8% AFE #oln F5 ALE )
F AL 8 O FFUBE S0 ERY
A9 Bo ot B 2 27)2 0.2ms B AL
3al 2508 ©1F A7) AFT F e FEASIA
P25k N339) 29 Aol& SPaAA. ¥F &7
ol vehd polymyoclonuse] 29-& 271 A8 jerk
locked® AF etk ARARPAE 7] A8 &
3 2RERAHsurface EEG) & A Fath a2
(orbicularis oculi), A2 (masseter), F4}f&
(sternocleidomastoid muscle), HE (pectoralis
major), #EH EEFY2 (lexor carpi ulnaris),
%7 2 (rectus abdominis-muscle), AZZFZ
(tibialis anterior muscle)l bipolar #F& #3
. o2 =AHpolymyo-graphy) ¥ ol-8%) A7)
W)@ A= (magnetic cortical stimulation) &
F Fol 4 28F9 8 AD ANE FPA
®, $9¢ WP earphoned AHSF 23] AT
& F Fo 2859 ¢ AD AR vmse ¥
AN Aol B FFARA AEgwe) Aol g
Bl ik Barphone® 182 50ms¥et 2145
£ 1000 Hzol 43 A€ 10dB 27178 A3
100dB7HA 313 S7HA13 20, 100dB27]9) &2&
5-10% o= EAshl wEsEs e v
Ak A7) A=) (magnetic stimulator) & AH-
o AR FRY 2 Wgo] BT AD A
€ T 2R W) R AT RAE AR
A AT ZE=F AN F7RAT. ZE 24
2EEAA 29 AFH A7) AF Feoll G2
(polymyography) & o183l 1099 We-& &3t
sk

@ 2ot gids AN 9 9P faas)
ZAAelA o1 27€ QItk Jerk locked back
averaging HSHAMINE jerks A2 A
sizb gigier AR FEAARAANAE giant
wavet ¥ASA skt 50dB 271 2T

FH B A w29 24 100dB
o BRHE B2z i 2o AF g8 &
&20] 74 #& A Yel(20-40msecimedian
34 mse) ¥g-E BYorh, olRE EFWA T
Aoz AZHAL. 3 WAl 1914 33-65msec
o AL Fu 5P AP G F30] PRt
1099 2AF 3 18 S EERkee] de]
© W4stA latencyd €7] ATk 2AF
60msec(median) ¥ FAFEZ0] F WA=z ¥

& BEAT w39 84 A 8AR 9

2K YREn. FAFES] Be Fo] a2
o] AF2En 9A Wgshe 2= ey §
B A9oIN FARES £ Foll o 10-20msec
<] AAE T3 A5 HAZ WS e A%
o] BA £3RAR olojA A7 U] Qg T
HE2o] £2Pch ASE uE FHRES =R
B NS 2§ £30] APRed AF28c 3
BE EEFUTC] WA FHWIE FAT Qg
o2 gF2d Holo] HEF £57Y2, B2
SAZ SA it A4 2% 34 ABES
o 7bg %A weAsEd (2 AF ¥ I
EAZEOE ian)} o
AQEAcHTable 1 and 2). 2AAFA AF2
wolch 2+ 282 g AF Ak 30-90msecs]
Aolb v 2FsAE wskeh A7 ATl A
Ae RE 280 Aoz ol 9P B
AR A B A AFE 289 wge
cranio-caudal W#ez AP, 71F w2
e AL FFTO2 3msec(median) Fol B
3o 7FY A MR 28e ARFEZo=
30msec (median) Fo Wggrh eI g
o AzeRo d@gted deAFe Ao @i
AF2o] FHfE2E 94 WEHAHTable 3
and 4). A7) AT o #E I g Fol =
gl 9@ gl e Fig. 3. 28 AF
£ F9E dsk A7) AFE FAE W FAFES
o Hhg AD AE 7|Eo R e A 2
£E9 W A DTS RolF Mlmd) Egke
o, 2259 24 24 = whg A2 A2 2
28 ol8de AL ¢ + AcHTable 2 and
4.

140,
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Table 1. Latency to onset of EMG activity of the variable muscle after auditory stimulation

‘median (msed
orbicularis oculi muscle 0
‘masseter muscle 80
sternocleidomastoid muscle 60
pectoralis major muscle 80
flexor carpi ulnaris muscle 90
Tectus abdominis muscle 100
tibialis anterior muscle 140

“In one occasion the end of EMG burst associated with blink reflex was overlapped by the onset of
EMG activity associated with the startle reaction.

Table 2, Difference in latency to onset of EMG activity after auditory stimuli between sternocleidomas-
toid muscle(SCM) and other muscles

‘median (msec)
SCM to orbicularis oculi muscle 20
SCM to masseter muscle 5
SCM to pectoralis major muscle 15
SCM to flexor carpi ulnaris muscle 10
SCM to rectus abdominis muscle 2 10-60(n=10)
SCM to tibialis anterior muscle 70 60-80(n=10)

*In one occasion the end of EMG burst associated with blink reflex was overlapped by the onset of
EMG activity associated with the startle reaction.

Table 3. Latency to the onset of EMG activity of the variable muscle after magnetic stimulation of the
cerebr

orbicularis cculi muscle
‘masseter muscle
sternocleidomastoid muscle
pectoralis major muscle
flexor carpi ulnaris muscle
rectus abdominis muscle
tibialis anterior muscle

BREB o

27-33(-10)

Table 4, Difference in latency to onset of EMG activity after magnetic cortical stimulation between
sternocleidomastoid muscle (SCM) and other muscle

‘median (msec) range(msed)
SCM to orbicularis oculi muscle 2
SCM to masseter musclel -1
SCM to pectoralis major muscle 2
SCM to flexor carpi ulnaris muscle 10
SCM to rectus abdominis muscle 20
SCM to tibialis anterior muscle 2% 22-28(n-10)
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Fig. 8. A study following a

Fig. 2. A polymyographic study show EMG
bursts following an unexpected auditory
stimulus(100dB). Except the EMG acti-

ties of the orbicularis oculi associated
with the blink reflex(occurring about.
30 msec after the stimulus), sternoclei-
domastoid muscle shows the most rapid
response to the auditory stimulus.
Notice the difference in the latencies to
onset, of EMG bursts between sterno-
cleidomastoid muscle and the other
muscles tested, Abbreviation: 00:
orbicularis oculi M: masseter muscle
SOM: stemocleidomastoid muscle, PM:
pectoralis major muscle, FCU: flexor
carpi ulnaris muscle, RA: rectus
abdominis muscle, TA: tibialis anterior
muscle. Horizontal bar represents
20msec and vertical bar 1 mV.

2 &

AA7AA E3E hyperekplexia®dt 5 ok
€ 7HEEE 23 Qe o, olg2 #4ARE 2
o] 2ol Frksleisla Ay YR o
or} $282 $F& A9 HelA wch oy
AN A 2] AT ARANE |
oA A% HEe] HEo] YWi =¢ vRed
Bgg B}k, Hyperekplexiat: F2 Qo7 ¥
B AR A7) W dehde A4E £
(Saenz-Lope 5, 1984). o] BAHEo|A olzk 2ie)

magnetic stimulation applied to the
cranium shows two groups of EMG
bursts, EMG bursts occurring within 5
msec after magnetic stimulation are
mediated via fast conducting neuronal
pathways. Second EMG bursts of the
arbicularis oculi muscle occuring 30
msec after the magnetic stimulation
may correspond to R2 of blink reflex.
EMG bursts associated with a_startle
reaction start from the stemocleidomas-
toid muscle about 60 msec after the
magnetic stimulation. The onset of
EMG bursts of the other muscles follow
the onset of EMG activities of the SCM
muscle. The difference in latency to
onset of EMG bursts between the
sternocleiomastoid muscle and the other
tested muscles are much larger in the
BMG activities associated with startle
reaction than those mediated via fast
conducting neuronal pathways. Abbxe-
viation : OO:orbicularis oculi, M:
Soter muscls, SCM:sternodleidomastold
muscle, PM:pectoralis major muscle.
Horizontal bar represents 15 mesc and
vertical bar 500V,

3 27¥ (nocturnal myoclonus), &%, A&
ABAT Fol £l FWET (Suhren ¥,
1966 ; Saenz-Lope ¥, 1984).

Hze d7IM N2 BE 415 £ here
ditary hyperekpplexiazt Azlche Rl W8z
(Shiang ¥, 1993 ;Lagosh %, 1994).

#AA WFE e GReldel] AdHew B
A$EE BusE o, olE FAA WA 2
€ BAE 2 iR 22049 374 wolR
%=t} (Gastautst Vileneuve, 1967 ;Saenz-Lope
%, 1984). Brown $(1991a)& A1%8A Age] o)zt
A2 hyperekplexia’t e H¢2 thdy A
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% 29, sarcoidosis 1], AMaFe] & H&F F
o Sy &% g 272 (multifocal action
myoclonus) % #71 hyperekplexiazt 471 1912 &
aetgch. 2 £ FaelAAY polymyoclonus,

potential) & B3t} & Markand ¥ (1984
2 6% hyperekplexia®a ZFo|A C-res-
ponse 7} FHeol et 3% wasaN F7tE
dissde] FEE(cortical excitability) 7t
Well el Relgn FYIHR

SEHW olNAT, plexiaZt YFIe2
A7) A% obd BasA ik

B4 hyperekplexia®tAlol A 43 %&
A% AFg sl SRS AgE B shEA
wgshe Agole o4 SAWA(erk)el Hehd
o olgl AARlNE Fu aed FHAFES
=95 E 297F BAY hyperekplexia A4
£ ASHYA 28553, spasm)o] dehte 3
%7} E8th(Browns, 1991a and b).

Hyperekplexia@ald| 4 th2d=d s AET
A% AZo) FHER Foll hiZel 73 WA £5
sn ololN FAREDS, ART, T 2%, 9 2
50| $&dte Ag ¢ & dvk AAdE L&
o] ¢ %322 cranio-caudal YR TH
4%0] HAE ZeE R HMSL cortical ref-
lex myoclonus 9} 2553} 2& FA Ao
2 e Jey HESd BE wee w9
o <)@ wkgo] oh]n E5uAHblink reflex) e
Aol WrERes, w@el 43 A1 w2 gt
£ 2% FAFEIID oloN FHARES A,
shre] TEEC £AHeR FHIE Aol WA
©HBrown 5, 199la and b). 9% A3l G
AAUAQ wheg BATHe P TEE] WehE
Exe P At 2 23 (reticular reflex
myoclonus) A4 o] EFAEE HL (53 2
-4 244 :ponto-medullary reti-cular
formation)dlA 7l@@ches A& A
(Brown 5, 1991a ;Matsumoto &, 1992).

Davis 5 (1982) & A5 % A& $A9 A
£ AE ol8F FRUVEL FAA 83 Dol
A7, 9% FHAE (nclei of lateral lem-
niscus), %2339 (nuclus reticularis
pontis lateralis), H4A@47 (spinal inter-
neu-rons), A4 A7 # AP E(spinal
anterior horn cell), 2&2& ololXE ¥¥& 4
291k AAARE FRAAT

Ferri¥ (1994 & hyperekplexia @Al4 2
A 27 289 (giant somatosensoty evoked

o =8 AEFE Folo T2 9de] e BAE
% 9Rel ATY WHlo] Qe FAENA 5 B
AE A dAHE ASE ¥o} auditory
cortex?} audiospinal facilitatione] Fedstn
hype-rekplexias] W% s do] ol= F=
£ #9d ssyol dE Aoz FEE1 Ag
(Liegeius-Chauvel %, 1989).

ARAFE ¥ ohe FARESC] FEE ART
Akt G2 28] FEE AFF A Aol
A wg Y £28 FPE 5 Y Hype-
rekplexiadl A T4 Wb Foiy 2RAAM B
o FAFESH e SLE] F5E AFT AL
Aozt 28, £ $A Toz AF Al At
=3 Aoe wol P WAMY Ay 2ABE (reti-
cular reflex myoconnus)SlAE 3t PIAZF
H d9 23747 8 52 dede 132328
F8) A3 AgsE WA hyperekplexia®e =
2 &xo) wheAg AEE 5 AT Avsde
2% ¢ & sith(Hallett 5, 1977 ;Brown ¥,
1991a).

2 ZeeAE Gilles de la Tourette synd-
rome Bl B 4 Sle $YE FH= BEsE
HE £59 ¥l vocalization, echolaria,
coprolaria §° 91 gAHo= HBAAL &
2 94T & gl =¥ AF F g AN
o] vimd gAsAen Aoz Fed WAt
Ho 44 BE A gof 2ejaTe] g ¥
e voluntary jerks® WA E 5 YAHThom-
son ¥, 1992).

Startle reaction ¥l Wate] szt 471 2
$7t Qo el Hud FAEL AS d¥E F
A AEFE] ofF ¥ &g e s
Y3AT ol YRS doadF dn ATA
sk £3) SusE Hngaels oldaAE Ho
# Z¥s 7749} Gimenez Roldan¥ Martin,
1979).

2 B guASd da BUA weE vyl
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on A71420%% A giant somatosensory
evoked potentialel $1%12 jerk locked EEG
averaging’lM= jerk related cortical eventS
£ 4 19| cortical reflex myoclonus®] 7Fs4&
AT & AR 2 FANAR AF AFE F
A | FAFESINTE Wgo] AFse] s
okl B 2He HAAE Fhe Y WA A
4 2793} hyperekplexiad] 2% ¥2¢ &70|
o AT 2 Fee e A8 HE7 =y
hyperekplexial #%3ch (Brown ¥, 1991a).

Clonazepame] hyperekplexia®l =gl 9t
7A%7F e Ryan ¥, 1992 =8A%E hype-
rekplexia®l $8 & $EEF] Fi=e 297t
sle=g clonazepame FAT We Foldok &
tH(Hochman %, 1994). Arnord-Chiari 71%e]
598 hyperekplexiast % 3 $5&3% 7R
84 ol B3 AR AdEel BZAY
olgivta Bas e Winston, 1983).

z £

2 ZdE $EEE 9¥AT die) SelA A
A5 =3 &=z s o ANE PAY
w2k W& e hyperekplexiaZ AEE™ &
At Agae] aATe] FoY o YZse] B
23hE Hieloh
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