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Saccadic intrusion and oscillation

Seong-Hae Jeong, MD, PhD

Department of Neurology, Chungnam National University Hospital, Chungnam National University School of Medicine, Daejeon, Korea

Saccadic oscillations are often mistaken for nystagmus. In contrast to nystagmus, in which there is always a slow-phase eye move-
ment, saccadic oscillations are saccades (rapid refixation eye movements) without any slow phases. These eye movements disrupt
fixation and may interfere with vision. In addition, careful observation of saccadic oscillation could help understand the underlying

pathophysiologies on various neurological manifestations.

APIE aAskA] ek sk Bl b AU
A F 72 U= = I, eERl(pathologic nystagmus)
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71352 SAERE EAE BofuA sk M 25l
A&R 7 olgh= Holl, =9 QMo = Az HE okxl
I HE o]2lgk A AER IV EH o2 W
8t wj| saccadic intrusiono]g} 3}a1, G&F 0 2 HHEEA
el uf 2141 7|75 (saccadic oscillation)o]2} 3}, Ald:
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A=Al o]ifolH, o] Al&R7|EH o (saccadic dys-
metria) 7 THEEo]of gHtt(Figure 1), o] fJ3 A1&H 7131
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A&H7] Abo] 7H0] Sl AlER7171E Saccadic
Intrusions and Saccadic Oscillation
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1) Square wave jerk (SW)J)

AR, 53] =919 79 &3] #ztET ¢F 0.57(0.14)
AR 22 1Fe] 7 F(conjugate) AEH TR FA]
ZollA Hlojut oF 200-400ms F- thA] 2fe] f1X| = Fote
= QM &oltKFigure 1). 9 ¢F 203]¢] WIw7kA] @3
= £ Y}, SW& 9 Fetoll A ] & dynamic overshoot-S
Holth A& o), 3w (progressive  supra-
nuclear palsy), tjxZ3gto|x] Aol ALH o 2 (T, 2 HzH
wh FEE= 7S, o] “squarewave oscillations” 0|2kl
gtk 59, SIS At A g dekezol g, X|uljgkat
oM swjo] S7ksh= AoR Huwty Swje m4s)
(localizing) 7Fx& §lol= H7[53 S Uehl= dwlsk
A3z o},

2) Macrosquare-wave jerk (MSWJ)
SwWjF Hls=gk FEjo] Q- -5l
Zo] o AH(5° 0|4 2-3 Hze] ¥IE = WHAYSITH(Figure 1),
FA oA Blofut oF somso]Fof] o] A= Eotem

 FEAT-E 7
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zrg o] wrlel dagle] #EEY 3% =5 Thed AREA
= 4971 I o] “inverse latent MSwWJe| 2} it}
MSWJ& A o 2 vepd = QL XF % vfsitt, &8t
A RS 2 oRAT SRRSO TS S
(multiple systemic atrophy)ol|x] #2-€}, &3] 2414517
Z1%& (macrosaccadic oscillation)¥} 4 M| oFF 5 7]&
Qo] Py Ao T 7S TR 44 e A

7F

3) Macrosaccadic Oscillations (MSO)

4 2t
3|4 x1Zo] 3 STFAT L AHashs s HolH, Z
1P Abole] 7A€ 100200 ms Ao|ehFigure 1),
ol AZgESK: ARgiE WA NLTeE
(nonvisually guided reflex saccade)ol] oJs] Y] Y=
HEol 2t S AR e Ao S i A=
oA 7= HA=T, Labd, WA AlEee-sol At
t} (hypermetric, increased gain)E Ho|H 3 &5 ok
02 AR £50] ddHo ofbt Al %
Aol (dysmetria)ol2kal & = Qe dukAog A&
$299 ] FAEhE, A0 ANTHS SHE ol
w2 Qo) BE SRS Holu 3, 34 i
A 5 At} MSOE ZA]3(fastigial nucleus)9t A~
Z¥t}g](superior cerebellar peduncle)g 3= ¥

|
FzE | H445] 9] S(spincerebellar ataxia) oA %= W

x> K

Table. Spontaneous eye movement other than nystagmus

Saccadic Intrusions and Oscillations with Intersaccadic Intervals
Square wave jerk

Macrosquare-wave jerk

Macrosaccadic Oscillations

Saccadic Intrusions and Oscillations without Intersaccadic Intervals
Saccadic Pulses

Ocular bobbing

Ocular dipping (Inverse bobbing)

Reverse bobbing

Reverse dipping or converse bobbing

Ocular flutter

Opsoclonus

Voluntary Nystagmus

Other Ocular dyskinesia

Ping-pong gaze

Superior oblique myokymia

Ocular Neuromyotonia

Heimann-Bielschowsky phenomenon
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Ho}, 2= ayi o x b = Qled| o) o=
omnipause neuron®|u} fastigial nucleus inpute] ZIH = o]
HAeR= Ao 2 AZb= 1 9t} &, Edrophonium A} 9]
S F5FES AN BHEVE =T, ol e
Soholo] 4337] sis) Zije] olSo] Zvkekel WAk
Aoz Az sl

C VA N A W A |
D /—\ /_\
E AWANAWA

200

ms,

TIME

Figure 1. Schematic of saccadic intrusions and oscillations

(A) Dysmetria: inaccurate saccades. (B) Macrosaccadic oscillations:
hypermetric saccades about the position of the target; (C) Square-
wave jerks: small, uncalled—-for saccades away from and back to the
position of the target; (D) Macrosquare-wave jerks or macrosaccadic
pulses: large, uncalled-for saccades away from and back to the po-
sition of the target; (E) Ocular flutter: to-and-fro, back-to-back sac-
cades without an intersaccadic interval.

(The Neurology of Eye Movements, 4th edition)
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1) Saccadic Pulses

A& I (saccadic pulse)= (FH 0T FE
50l ol el FAIR A Hojtirl Sute F4<t
5ol oa thA] defe] YAE Fokes M RFoE
stepTHA] Aol Et}, SwWjo] 73-¢- v saccadeZ}A] 200-
400ms 2] FHE7)7} A== A3 7P E) saccadic pulse
= F2E Ao YeEPAY double saccadic pulse] HE| =
el 7 ik Rl = #Ed 5 Qlat, vt

1] 2ol A B =i} (Figure 2).

(1) Ocular bobbing

o] e £ mmAE w27 ol E 2t
CHA] o] A2 AA 3] HEotes QM- 2 F50F 1
=30 B a7io g diA] 9o}, 2xHwol uj$-
FLlste] wHE gtehs A9k 54 2 did Hs
ol M= HIELh FHkE FotiAniu| 2 9l8) dh&ofA
R} bobbinge] Ueh= 495 9l

o

Up Classic Bobbing

Ocular Dipping or
Inverse Bobbing

Reverse Bobbing

Reverse Dipping or

Down Converse Bobbing

3745

Time

Figure 2. Schematic summary of nomenclature of reported variants
of ocular bobbing
(The Neurology of Eye Movements, 4th edition)
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(2) Ocular dipping (Inverse bobbing)
o] A3) ohehs Gk} mhzA] Aeie] 9132 So}
S o U sfrlol ASHANFE okt

(3) Reverse bobbing

Ocular bobbing= HHJ 2 Fo] w=A 22 &ichr}
AMAE] Ao g2 Yeles Ao dubro = At
A HZo THlEn) ofeto] 2~4%0) A A143] 9= 3F,
2~10%3F MF-2 F wes] Ao Y= HEo} o= ¢

BEoE, AIDSOl| FHHE Hutdellx] Bare uf glot

2) Ocular flutter

TEEd(ocular flutter)= Y] FEehreFo] 3 I
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] A= (opsoclonus) 2-2 saccadomaniag}al 3T}, Oscillation

O] HI%= 1025 Hz 2 WE Holt}, Uk o g 2k Z)Eo

o] W2 Fds Belth g, FofHo g AEIT
o] e € (ocular flutter)o] Ao 2 wHAIE= A

joms]
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3) Opsoclonus

B & 1130 FRIEHT|R XA
ASFF-2F, v, =k (blink), =& 7L 9l
TH Bt A&HeR By 4 9t} &

(opsoclonus) AIA] th2 9] 577 H(myoclonus)
< B - 9lom, ofdo|ollA] Kol o] TS “dancing
eyes and dancing feet"2}3L 3}, =N H (opsoclonus)
o} =dE (ocular flutter) ThFgE Hghollx] BIEA=
H(Table 2) FA] 734 parainfectious brainstem ence-
phalitis, 2EHHFF(parainfectious syndrome), thA}

SETR} S ol S E e A9 SO Held ok

T4 H(opsoclonus)2 A|&H 02 ofy] Wlgko 2 1}
= =
= L

4) Voluntary Nystagmus

AAfel o] ok 8 AT = ocular fluttere} B3 W2 HlE
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9] saccadic oscillationS T o & THE & gl o]
Srelorzloleba gtk £5] S ofs) FEum, Ak
© 2= 7N of| ZekEU EuAlE ], SRS B
o ek wEgh, AR A gEke] Aol EEEA ol 2l
FAE o] & & Stk 53] fejuete] A= welellA
o] B E= oS U2 Al A A &
=t o] A SutEE R, =X, <F

[e]

m
oo

b, olnle] Fgoli APA AAG ol
2 Fom AT 5 Ak ma WA wuEy

(pathologic flutter)@} =77 H(opsoclonus) o] 74-$-HT}
A&7 o] Fot,

ook
&
o
&
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