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Studies on Motor Cyclofusion
Part 2, Analysis of Motor Cyclofusion in Patients with
Unilateral Superior Oblique Palsy

Midoriko Nakayama
Department of Ophthalmology, Okavama Universily Medical School
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FHEIZ[ER & £k, mef BFRE /D&, 212 (p<0.05). BREFGOROEFEEORB»H N, BEDH
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DB VBT, A excyclo FAICEEEE €18, mef HBEI/E (, BEVHHIHTE, BELEE
R s -1z (p<0.05).3) BENIEERER TE, B % excyclo HE) (Z[EEE & ¢ 128, mef EHEIZ/NE oo
72 (p<0.05). BRoORMEEEEEs A, REFEY SROEELEZ T, MEBREASEEL, 0
fIEH o E, MIEOARBFEESEE-NIC(WEERZ S, 4) Ehfit s CIC@ACEDESTE md 8 12F
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. (AER 91:286—292, 1987)
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Abstract

Motor cyclofusion (mcf) was objectively measured in 12 cases (4, congenital ; 8, acquired) with
unilateral superior oblique palsy by means of photographic method using the modified Aulhorn's Phase
Difference Haploscope with newly devised equipments for changing head positions (head erect position
(HE), 15" chin elevated position (CE), 15° chin depressed position (CD), or 30" head tilted positions-to
either of both sides-, RT or LT). A figure of a doll face, 10" of visual angle in size, was used as the figure
of fusional stimulus. The obtained data were analyzed with special reference to the data of normal
subjects reported previously by the author using the same method. The results were as follows : 1) The
mef movements were divided into 4 types in the previous report. Because of lack of equilibria of
cyclomotorial components of the extraocular muscles in unilateral superior oblique palsy, a few cases
of cyclovergence type and no cases with cycloduction type were found in this study. 2) In comparison
with the amount of the mef of unilateral superior oblique palsies to that of normal subjects, (a) a
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smaller mef was noted in both ex-and incyclodirectional simuli (3°, 6°) in CE (p<0.05). In the paretic
eye, an increasing of the amount of excyclodeviation in this head postion was revealed mainly due to
a palsy of the superior oblique, one of the intorters. (b) In CD, in half of the cases without overaction
of the I0 of the paretic eye, a smaller mef was noted in excyclofusional sitmuli (3°, 6°), however, no
significant differences in mef in the other half of the cases with overaction of the 10 of the involved
eye and in normal cases were found (p<0.05). (¢) There was also a smaller mef in excyclofusional
stimuli (3", 6") in the head tilted position to the affected side (p<0.05). In this head position, a small
amount of additional excycloduction of both eyes could be allowed beyond the eye position of excy-
cloduciton where there was a disturbance of counterrolling of the paretic eye and a normal size of
counterrolling of the non-paretic eye. (d) No significant differences were found between the amount
of mef in HE and that in the head tilted position to the non-affected side. This fact would indicate that
no prominent influences of unilateral superior oblique palsy to ocular movement were found in these
head positions. (Acta Soc Ophthalmol Jpn 91 : 286—292, 1987)

Key words: motor cyclofusion, superior oblique palsy, head position, Aulhorn’s phase difference
haploscope, photographic method

o M X B B o R ey (X, IR LEee L

il

e, Y, AHEEE (excyclo) 6.3 +3.6°ThH - 1o,
EER I ERREED -oTh B A, mEHEROT 2. BSEHER
ET LG, Sl MRT Acnicdh, Tofix RMERIBEIN (LLF, R EWH) & LT LR

HEETHD, ¥, RREELY > ED4REO FRICH 10" D AB 0B B re, 0% o 45 8 o )5
RSB TR A TR S &, T ERN R O N A" L") DF =y s =—2 BFIA L.
B 20ERH5, MAREHKED 5T, kil 3. AEZE
R, FoSEHE <, TEBERM 2 F-, K ¥4, e PDH ic & b A FERE3m THEE(@)
EREORME E & B, IFEMEO G TREIAE ETFHEE OO HCTBENRAKE, EERERNZ,
iz, @Efrc X b, FhbofFiakl, BkE T REE (O 2 AVCTHEMBERN 2L T o
A b D i LT HM OB LT LM E RS, 5 @ WA CMIGE Lz, PDH 26 3m DR g0
L2 L, IEWE O EPEOEREE: (motor cyclofusion, A2 U =+ [ hole in card ¥ T i B R ORI
LIF, mef &BET) ko TOHE LB L DDV, # IR RE L, R o B % e ek o e B B AE,
ERFAREEBIC S B mef 25 U e i, ook HEE, ﬁfif&if\ﬂ:a”oiﬂt‘t&%l,f:. = OFR ST
5 iR a s 2T, LRI G20 T, Aulhorn Bz &, MERTETWH oL, BEMNCHRED
fitizE~7r 2= —7 (LAF, PDH &84 S HEHEE K icthavisnC L xR L, CORWDRER
RV, EMIERN, $EG, S, Eilsx o Bo+h 0L L, BUROoMBRZEE L E ¥, I
B SR O 5 R o SR T LT mef &l BERZAR o> BT % excyclo H AT 3 [BldE X T kb, W
EL, BHIHCTHE L EEFZBCHET S mef &5 B DA dr Uz, BT X 7ohf, BB Fic e — 2 —
M 7 & D bR L e, FZ47DAL » F %X, Bii2m GELH 6T
. HICgRE Lich 4 7 THIRRRFC 3 MERIREY L,
KB EHIZ6, 97, 12°& 3o TcE R nrET
1. & excyclo H~HEx iz 2e, 3HF->HTHEHRYL
19824 7 A 7+519854E 7 A * Tic Al |}\-"}"B«‘qéfﬂ§|$ﬂ 7o, 2T, incyclo AHNC S AEED HETHEEBR L
B R R 2 U R LR D 5 %, it . ZOFMTIHEMAE -3 CEELAEDR (81

ATRE TS - o 12l % & & L7z (Table 1), 12{’?!'41 MR, 1673 % L7 i (T s B, 1% T
TR A B, BRM OMEH) 8HlT fﬁf\f HEL A 3 fogAN (B FIRALD, Bl X OB AN 307 A A A

i, FFEFEREIFTH o, =)V A4 %y P EHD LB 5 B OBEMTmef XRIELL, HEE I



108—(288) BRaE 9% 2%
Table 1 Twelve cases with unilateral superior oblique palsy.
Abbreviations: L, left ; R, right ; SUBJEC, subjective ; OBJEC, objective ; IN,
incyclo ; EX, excyclo ; VERTICAL DEVIATION, vertical deviations measured
by using Synoptometer ; P.P., primary position ; L.G., left gaze 30" ; R.G., right
gaze 30°; LD.G., left down gaze 30°/30" ; R.D.G., right down gaze 30°/30"; R/L,
hyperdeviation of the right eye ; L/R, hyperdeviation of the left eye;
CASE AGE | CONGENITAL | PARETIC | DOMINANT |  CYCLODEVIATION VERTICAL DEVIATION
DO e e rs.)| or ACQUIRED | EVE EYE
" SUBJEC. | OBUEC. PP. ey g
1 | ks | F| 40 | coneEnTAL | L R o |tes | ums | DRE R
2 [MT.| F | 40 | CONGENTAL | L R RNz | LExtz | ure | DRSS RS
3 |my.| wm| 11 | coneEmTAL | L R o o [ SR HiEER
4 [ss | F| 18 | CONGENTAL [ R R | REXT pig | EES  EHE
5 | TN | F | 49 | acaureD L L o L-EX3 | L/R4’ ties e
6 |Jz | m| 82 | Acauren R R LExior | REx2 | Rz [ PRS0 RALS
7 [ 1N M| 25 | AcqureD L R Lexe | Lexe | ume | DR2L LIRS
8 |NT. [ M| 67 | Acauren L R LEXT | LEXe | LRI | DORE. DRle
9 |sT| M| 21| AcCQURED L R LEX3 yre | MR AL
10 [ HT [ M | 21 | ACQURED L R L-EX18' L/RY* o HRe
11 | sk | m | 52 | acauRrep R L R-EX2" R/LS o
12 | ok [ m | 81 | Acaurep L E LExe | LExe | ume | DRI RS
TORKO EEAEOFREATRD & FRICiT - TYRE | TYPE 11
7 E.
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DEFHEOEXED, ThirmefEE LA, B
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EEFALIz BT, excyclo Am Tk TR 3 M1(25%)

IVELE 711(58%), FEREGROEIE % LR X ¢/ A
(REERIMOKRE XN L DB RS LD 2 61(17%)
THh -t incyclo HETik T RE 2 47 (17%), IVE

NON-FIXATING EYE
FIXATING EYE

Fig. 1 The motor cyclofusional movements are
divided into 4 types. (explanations, the same as
the previous report of the author)

12661(50%), IFoThokE et hEARLD
bo 44 (33%) THhot, NH, MBRELLDH
HThRDdbhich-tc (Table 2),
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Fig. 3+, Table 3%\ T, (+) OfEEER T4
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Table 2 Distribution of 12 cases according to the
types of cyclofusional movements in the head

erect position.

HEAD ERECT
EXCYCLO | INCYCLO
TYPE 1| | 3(28%) | 2(17%)
TYPE Il | o o |
TYPE Il | o o
TYPE IV 7(58%) 6(50%)
MIXED TYPE| 2(17%) | 4(33%)
TOTAL | 12(100%) | 12(100%)
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SUPERIOR OBLIQUE PALSY

EXCYCLO
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° 1 INTORSION
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EXTORSION s NEa
N=5 N=2
N=10 N=4

INCYCLO

Fig. 2 The amount (mean and standard deviation) of motor cyclofusion with
reference to the head erect position in 12 cases.
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3
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] 2 STIMULUS INTORSION
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1 ‘T & ?. QA I 1 1 o L
15 sa (s E‘ a o g o
STIMULUS EXTORSION S’ .‘ L] 0
1 0 L °
0
® CHIN ELEVATION .
W 0A of 10(+) 2
4 OAofi0() CHIN DEPRESSION
O NON-PARETIC SIDE TILT L]
[ PARETIC SIDE TILT 3
INCYCLO

Fig. 3 The amount (mean and standard deviation) of motor cyclofusion with
special reference to the various positious of head (chin elevation, chin depres-
sion, right tilt and left tilt) in 12 cases.
OA of 10: overaction of the inferior oblique muscle
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Table 3 The amount (mean and standard deviation) of motor cyclofusion with
special reference to the various positions of head in 12 cases. The amount of
motor cyclofusion indicates algebraical sum of degrees of cyclomovement of

both eyes, where a plus means the cyclodirection of the eye movement is the
same as that of the stimulus. For example, three degrees of intorsional stimulus
with head erect induces 0.56 degrees of intorsional eye movements.

SIZE OF FUSIONAL STIMULI (EXTORSION) POSITIONS SIZE OF FUSIONAL STIMULI (INTORSION)
wlis|12|eo]| 6|3 OF HEAD 3|6 | ol w|n|uw|n
10| +on ] +0.05[ <075 ] +0.53 | Mean MEAN | +0.56 | +0.71 | +0.62] +1.00| +0.67] +1.10
0% (0% |07 |SD. | HEADERECT | sD. |0 |0n|os|on|on
of1]2]aluln]|n Nln|[w|s]a|ls]2f{ofo
+100] +160] +0.25] +0 23] ~0.45 | MEAN WEAN | +0.51 ] +0.85] +2.68] +1.15] +0.60[ +0.60] +2.10] +2.80
193 | 13| 15| SD.| CHINELEVATION |SD.| 0% | 18| 1n
ol v 1] ele|[nlnN N]o|s|a|2]|2] 1] o
+06 [ +07 [ +0.5] +0.20 [ wean MEAN | +048] +0.98 [ +0.89[ 0.1
0.3 | 0.3 | SD. 0A of 10(+) SD. |05 | 088 |08
o1 ]2]|s5]|s5|n N|4a]a]lalar]o
03 [0 sonwean] N OEPRESSION s [0
031 ] 011 | SD. OAoflO(-) |sD.| o0& |0m
o146 |n N6 |40
+2.93[ +0.88] +0.07] +0.35 [ MEAN MEAN | +0.62] +0.26 | +0.68| +0.30] +0.80] +0.80| 0.0
150 | 08 | 1o | 048 | sp. NON'P'\:E‘CS'DE SD. | 06| 108 | 0m
o4 |8 fn]|u]|nN N]aleslslzlalalalo
1.90[+0.25] +0.13] -0.21] -0.06] MERN MEAN 1.0 +108] +1.28| 0| o] +0m
05| 077 | 0. | SD. | PARETIC SIDE TLT [$D.| 128 | 1.5 | 2.48
o| 1|28 |[8]n|lN N]s 6|4l 1] ]o

Table 4
cases with special reference to the various posi-
tions of head. (© indicates a small amount of
motor cyclofusion than the data of normal sub-

The amount of motor cyclofusion of 12

jects in the same head position.)
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