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Studies on Motor Cyclofusion
Part 3. Effects of the Tuck of the Paretic Superior Oblique
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Abstract

Motor cyclofusion (mef) was objectively measured after tucking of the paretic superior oblique
muscle in 9 cases with unilateral superior oblique palsy by means of photographic method using the
modified Aulhorn’s Phase Difference Haploscope with newly devised equipment to change head
positions to a head erect position (HE), 15" chin elevated position (CE), 15° chin depressed position
(CD), or 30" head tilted position-to either of both sides-, (RT or LT). 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) A tuck of the paretic superior oblique corrected a larger
amount of vertical deviation in both down and adducted down positions of gaze than that of the
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primary position. 2) A tuck of the paretic superior oblique improved the incycloduction of the paretic
eye and also improved mef both qualitatively and quantitatively. 3) In cases with superior oblique
palsy no cycloduction was found preoperatively, however, after improvement of the balance of eye
movements to both in- and excyclodirections by a tuck of the paretic superior oblique, the stabilization
of extraocular muscle balance, cyeloduction of the paretic eye and change of mef in type to normal
subjects were noted postoperatively. 4) In CD and the head tilted position to the affected side, a
smaller excyclodirectional mef was found than that of normal subjects preoperatively, however, no
significant differences were found in them postoperatively (p< 0.05). These findings were closely
related to the decreasing of the amount of excyclodeviation in the paretic eye following the tuck of
the paretic superior oblique. 5) In CD, postoperative excyclodirectional mef was larger in size than the
preoperative mcf, especially in cases without the overaction of the inferior oblique of the involved eye
preoperatively. 6) In CE, a smaller incyclodirectional mef was found than that of normal subjects
preoperatively, but no significant difference from normal subjects was noted postoperatively (p<0.05).
This would be because the tuck of the paretic superior oblique improved the incycloduction of the
operated muscle. (Acta Soc Ophthalmol Jpn 91: 807—814, 1987)

Key words : Motor cyclofusion, Superior oblique palsy, Superior oblique tuck, Head position,
Aulhorn’s phase difference haploscope
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Table 1 Nine cases with unilateral superior oblique palsy, postoperatively.
Abbreviations : CON. : congenital, AC.: acquired, OA of 10 ; overaction of the
inferior oblique muscle, IN ; incyclo, EX ; excyclo, VERTICAL DEVIATION ;
vertical deviations measured with Synoptometer, P.P. ; primary position, L.U.
G.; left upper gaze, 30°/30°, R.U.G. ; right upper gaze, 30°/30°, L.D.G.; left down
gaze, 30°/30°, R.D.G. ; right down gaze, 30°/30°, R/L ; hyperdeviation of the right
eve, L/R ; hyperdeviation of the left eye. Tuck ; tuck of the paretic superior
oblique muscle.
CASE AGE | CON. | PARETIC | DOMINANT | OA of 10 OBJECTIVE VERTICAL DEVIATION
(yrs.) | or EYE EYE of the CYCLODEVIATION P.P. LUG. R.UG. TUCK
AC. PARETIC EYE PREOP. | POSTOP. LDG. R.DG. (mm)
PREOP. | POSTOP. POSTOP.
1 KS. 40 CON. 5 R + L—EX 9°| L—EX 1°| L/RS° L/R1° 0° R/L6" T
L/R&°  L/R3®
2 M.T. 40 CON. L R = L—EX12° L/R6° L/R3" |R/L2° R/L10° 8
L/R17 L/R4°
3 MY.[ 1 CON. L R + L=IN 17| L—IN 4°| L/R4° L/R3° |[L/R2° L/R2° 6
0° L/R3°
4 S8 18 CON. R R + R/L6" R/LS® |R/L2° R/L4® 8
R/L3®  R/LS®
5 T.N. 49 AC. L L i L—EX 3° L—IN11® L/R4" 0° R/L5" R/L12°7 8
0° L/R1°
6 JZ 62 AC. R R = R—EX 2° R—IN17° R/L2Y 0° L/R12° L/R1 8
R/L3” R/L1
1IN | 25 | ac L R - L—EX 6°| L—EX 4°| L/R3° [ L/R1® [L/R1° a° 7
L/R1° L/R2°
8 N.T. 67 AC. L R =+ L—EX 8° L—IN T° L/R10° | L/R4" R/L4" R/L8" 10
L/RS” L/RS®
9 S.K. 52 AC. R L = R/L3"® R/LY? L/R7° L/R1° 8
R/LY®  R/L4®
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fl, £~1023141, 11I'~15°2 2 7, 16°~20°23 1 flC
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HET 4 Blic & h e, SEEIR IR O BF % excyclo
HECEE X BEEMICE 5 &, 1 HIHRL
excyclo HEIZH) < excyclovergence, I1%i3EEH
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SYNOPTOMETER Table 3 Distribution of 9 cases with special refer-

n Cippers ence to the types of cyclofusional movements in

SUPRAVERSION i
SR T i iy QT S T the head erect position.
U MOTOR CYCLOFUSIONAL
_____________ P MOVEMENT EXCYCLO INCYCLO
R SO S
"""""" . i P
E TYPE | 1 (11 %) 1(11%)
R TYPE | 2 (22%) 1 (11%)
0° TYPE Il 1 (11%) 0
VERSION| TO[THE VERSION'TO THE TYPE N 4 (44%) 3(33%)
| g° VARIABLE TYPE 1 (11 %) 4 (44 %)
PARETE: S30E NON-PARETIC SIDE TOTAL 9 (100 %) 9 (100%)
w0 D
0 TYPE | : CYCLOVERGENCE
Zﬂ° w TYPE |l : CYCLODUCTION OF THE NON—FIXATING EYE
— s
e ——] N TYPE l : CYCLODUCTION OF THE FIXATING EYE
wimmer sn faeis * I TYPEN: CYCLOVERSION
INFRAVERSION
e SUPERIOR OBLIQUE PALSY  POSTOP.
Fig. 1 Mean value of vertical deviation measured EXCYCLO
by using Synoptometer in the diagnostic positions | 2 HEAD ERECT
of gaze in 9 cases of unilateral superior palsy. N=5
N=1 e i STIMULUS
. 1 INTORSION
Table 2 Effects of the tuck of the paretic superior N=1 l a 6 9 2
= . 5 . L , 2 T L 1 M
oblique on the incycloduction measured with 7 9 Te 13 N
objective method. STIMIJLUS ol
EXTORSION 1 n=g
THE EFFECT OF THE TUCK
FOR INCYCLODUCTION CASES = L
N=4
b 3
s ¥ 2
4° ~10° 1 INCYCLO
11° ~15° 2 Fig. 2 The amount (mean and standard devia-
16° ~20° 1 tion) of motor cyclofusion in the head erect
position in 9 cases postoperatively.
TOTAL 6
Table 4 The amount (mean and standard devia-
by, WEROFITL5 & excyclo HEICRHEE® LT tion) of motor cyclofusion of 9 cases in various
WA g, 2T, WREHk excyclo HEIZE) positions of head.
BEREROESEOMY, —RIZ excyclo HHIC, ?,I.ZE OZIFUS:)‘NAL:.TM::-JLI ng:g:,s mSIZE o: FUSIE(?NAL:TIML::I
flfR X incyclo AMICE < HEXHB O EBHREOES TORSION TORSIN
0.80 | 0.10 | 0.40 | 0.22 | MEAN MEAN| 0.38 | 0.94 | 1.45 | 0.10
B, chEx mef B Lic, EPATds T, excyclo 0.69 | 0.5 [SD. | HEAD ERECT [SD. | 0.48 | 0.84 | 1.0
N 1 1 5 | 9 | N N | o8] 4|1
HEack IB~IVEIsh£h 16 A1%), 2 # 0.4 | 0.27 | MEAN MEAN | 0.87 | 141 | 1.30 | 0.60
0.42 | 0.78 |50 CHN 1ep | oes |07 | om
(22%), 1%1 (11%), 461 (44%) THH, FEHER i e e e | umomen 150 177157 5 | 3
DR EE S 1A (REAIMOKES) kb R[OS o N[, (W o [ [T [
X ; ; 41 | pepression | VT | : ;
Mg+ 5 b0ix, 16 (11%) TH-7:, incyclo (300 T U< I P L) - ) 5 0 .
0.53 | 0.40 | 0.63 |MEAN| NON- | MEAN| 0.86 | 1.50 | 0.75 | 2.00
FHrwik, 1#BICIER1IMALYS), IVEIZ 3H 0.51 | 0.3 | 0.81 |SD. |PARETIC SiDE|5D. | 0.78 | 0.9
4 ol 3| s |8 |N TILT Bl e lwlz] 2
(33%), BATTAH L0417 (44%) THh, I 7.20 | 1.40 | 0.30 | 0.37 |MEAN| PARETIC |MEAN| 0.33 | 0.30 | 1.14
= 0.75 | 0.91 | S.D. SIDE SD. 0.71 | 0.76 | 1.72
xS bhicd -1z (Table 3), 111 ] afle]|n TILT N 7]l s5[s5]o
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O PARETIC SIDE TILT | 5
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Fig. 3 The amount (mean) of motor cyclofusion
in the various positions of head (chin elevation,
chin depression, non-paretic side tilt and paretic
side tilt) in 9 cases postoperatively.
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EEXHOCTERES % CHEME L, HFEL9F
THEE SRR, BEBETELEALLL D,

Preoperative

9 diagnostic underaction of the LSO

positions of

gaze

BHTT positive

head postures head tilt (10%) to right
CASE 7 PREOP.

EE) P EIIER SR D BFZE - il
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Table 5 Comparison with the amount of the
motor cyclofusion of 7 cases pre- and postoper-
atively to that of normal subjects.

HEAD POSITIONS EXCYCLO INCYCLO

HEAD ERECT
CHIN ELEVATION O @ O
CHIN DEPRESSION O
NON—PARETIC SIDE TILT
PARETIC SIDE TILT O

(O: the head positions of smaller mcf in size
compared with the mcf in normal subject in the
same head position,preoperatively.

@®: ibid, postoperatively.

HEEHTA0RTEYL L BEbhi-0T, 6L U6
BlER X7l mef B2 AVGTHAAEBL TV, 3
BIUCTHRICHEEENED bhicoL, FOmEM
T mcef BEEEEND D LHE L, FHALIZ
B3 mef BEERED mef BOSHE L, ROKBE
#§7=(Table 5), 1) SEFIFHEM B X CBAIETE
FTCIE, excyclo HHMOMFI O mef (ZBFEITE D5
7o, WO mef RAEBEEXRD o, 2) HE
FHEEfL T, excyclo AHEOMTRT I L O D mcf 1

Postoperative
no underaction of the LSO

negative

improved

POSTOP.
e AN S o
- TN e B - ‘:“;!
re - " 4 et iy |
< LN XD

T N
- ‘i‘b

SR

Fig. 4 Pre-and postoperative ocular deviations with references to the diagnostic
positions of gaze, the Bielschowsky Head Tilt Test (BHTT) and the head

postures.
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4. fER

CASE 7 (I.N.) L-SUPERIOR OBLIQUE PALSY
PREOP.

- e EXCYCLO
2

CHIN ELEVATION
1 (]
STIMULUS . ]
EXTORSION 3 8 o
9 6 3 STIMULUS
" INTORSION
INCYCLO
POSTOP.
EXCYCLO
. . r2°
-1
STIMULUS
EXTORSION 3 8 o
9 6 3 STIMULUS
INTORSION
-1
L2
= BREAK POINT OF FUSION *
L 3 3 -
INCYCLO

Fig. 5 The mcfs of Case No. 7 in the chin ele-
vated position of head (upper: preoperatively,
down : postoperatively, mef : motor cyclofusion)
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fz. Fig. 5, 6 = LRI EO M ELX KL E Z 55
EFEEM 3 & OB AN BEEE R L 2RO AT E © mef
T, ek, SE R T, B% incyclo 71
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T B s, B & R ITE O B R H D
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IV # #
1. BBIEBEHRII>WT
ERIEERRE T B R, D R TH S EIR

CASE 7 (L.N.) L-SUPERIOR OBLIQUE PALSY
PREOP.
EXCYCLO
5

= LEFT TILT

STIMULUS
FXTORSIION . 3 6 9

STIMULUS
e o NTORSIONa

9’ 6 3e

1

INCYCLO
POSTOP.
EXCYCLO
o
-
k1
STIMULUS A
EXTORSION 3 6 g9
Bac, € 3 STIMULUS
INTORSION
1 .
BREAK POINT OF FUSION i
- 2‘
INCYCLO

Fig. 6 The mcfs of Case No. 7 in the paretic side
tilt Cupper: preoperatively, down: postopera-
tively)
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