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Effectiveness of Inferior Oblique Myectomy in
Unilateral Superior Oblique Palsy Depending on Magnitude of Hyperdeviation
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Purpose: To evaluate surgical outcome and effectiveness of inferior oblique (10) myectomy on unilateral superior oblique palsy
(SOP) as a primary treatment.

Methods: This study is a retrospective review of the medical records of 99 patients who had undergone 10 myectomy due to SOP
as a first-line treatment. Sixty-five patients with hyperdeviation of 15 prism diopters (PD) or less were categorized into group 1,
22 patients with hyperdeviation between 16 PD to 20 PD into group 2, and 12 patients with hyperdeviation higher than 20 PD into
group 3. Preoperative hyperdeviation, postoperative hyperdeviation, and improvement of head tilting were then compared be-
tween the 3 groups. Surgery was determined to be successful when the post-op residual hyperdeviation is less than 5 PD, or
when the improvement of hyperdeviation and head tilting was noted, for the patients who had preoperative deviation less than
5 PD, and without hypercorrection.

Results: All groups showed significant improvement of hyperdeviation, and the amount of correction was larger in group with
larger preoperative hyperdeviation. 80.3%, 95.0%, and 90.9% of patients showed improvement of head tiling and success rate
was 87.7%, 77.3%, and 50.0% in group 1, 2, and 3 respectively. Group 1 and 2, group 2 and 3 had no significant difference in
success rate but only group 1 and 3 had significant difference.

Conclusions: Considering success rate with improvement of head position, self-titrating and possibility of overcorrection, 10
myectomy could be an effective option as a first-line surgical treatment for unilateral SOP with hyperdeviation of 20 PD or less.
However, due to a 50% success rate in patients with hyperdeviation larger than 20 PD, a secondary operation must be consid-
ered following 10 myectomy, or a two-muscle procedure must be considered as a primary treatment.
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Table 1. Patient demographics
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Table 2. Preoperative and postoperative hyperdeviation, head
tilt, success rate and reoperation rate of total patients

Index Total patients (n = 99)

Index Value Hyperdeviation (PD)

Age (years) 16.4 + 15.4 (3-62) Preop 11.97 + 8.03
<10 57 (57.6) Postop 2.06 + 4.85

Sex Amount of correction 991 + 7.11
Male 54 (54.5) Preop-postop PD difference p < 0.05"
Female 45 (45.5) Head tilt

Laterality Preop (of total 99 patients) 92/99 (92.93)
Right 50 (50.5) Postop-improvement (of total 92 78/92 (84.78)
Left 49 (49.5) patients with preop head tilt)

Follow up period (months)
Preoperative hyperdeviation (PD)
Head tilting

25.5 + 29.3 (6-120)
11.97 + 8.03 (0-30)
92 (92.9)

Preop-postop tilting improvement p < 0.05°
Success rate 80 (80.8)
Reoperation rate 13 (13.1)

Values are presented as mean + standard deviation (range) or num-
ber (%).
PD = prism diopters.

Values are presented as mean + standard deviation.
PD = prism diopters; Preop = pre-operative; Postop = post-operative.
"Wilcoxon signed rank test.

Table 3. Comparision of preoperative and postoperative hyperdeviation, head tilt, success rate and reoperation rate in each group

Index Group 1 Group 2 Group 3 s
1-15 PD (n = 65) 16-20 PD (n = 22) >20 PD (n = 12)

Hyperdeviation (PD)
Preop 7.20 + 4.34 17.82 + 1.74 27.08 + 2.57 <0.001"
Postop 0.62 + 1.84 2.73 £+ 4.67 8.67 + 9.33 <0.001"
Amount of correction 6.59 + 4.76 15.81 + 4.56 18.42 + 9.01 <0.001"
Preop-postop PD difference p< 0.001" p< 0.001" p= 0.002°

Head tilt
Pre-operative 61 (93.85) 20 (90.91) 11 (91.67) 0.779"
Postop-improvement 49 (80.3) 19 (95.0) 10 (90.9) 0.430"
Pre-post difference p < 0.001° p < 0.001° p =0.025

Success rate 57 (87.7) 17 (77.3) 6 (50.0) 0.010"

Reoperation rate 3(4.6) 4 (18.2) 6 (50.0) 0.010"

Values are presented as mean + standard deviation or number (%).
PD = prism diopters; Preop = pre-operative; Postop = post-operative.

"Kruskal-Wallis test; "Wilcoxon signed rank test.

1549



- iEotmEtE| x| 2021 A 62 B M 11 5 -

<= 13.1% (13/99)%3L, 77 58 e 4382 1% 12

87.7% (57/65), L& 2= 77.3% (17/22), 1% 32 50.0%
(61122 & A AL AHE BAEUASE 54 4T
Eo| UojA& A oy OF 13 25 3 Atolovt
ol Aol7k YT (p=0.003), 1§ 13} 1F 2, 1elw
T1E 28} 1 3 7ol FAACRE ou] Qle ZfolE Kol
Al &t ArsES T 1914 4.6% (3/65), Tl 29014
18.2% (4/22), L& 304 50.0% (6/12)&, A 1&< =1

SRS W Sl 2ol Btk 24 e AT 137
9 1A} % 3 23} A Q] 7|7he HiF 18.9 + 27.27)

ol

HesIReIon, 24 SERE 932 el o4
DFHLE, 49 £39 AHTTHEE AAshar

27 = T FHa 1d 7H°J°1W 2|t 9d7IA] Hat 35.7
+ 28770 4 WAL, BE SRS A Fho] AFARA]
Zko] 5 PD o2 wAE|o] F7] Q] 4 s T8t
Ty =|o] SPARAZ} Upeh= 3= gloich

o E
AR R AR AAlE S Al
A AL TR 2 FEC] Ao

= 80 2o A 28 wEel] BAAOE el 4
\1

ApAIZE U el geel Bl AR BTt A
S 0| WS W) S A AAZe] B4E S

T AR e] 1Y At gk 27 ek, ol
71 APARAIZE 9 BhAlE o] ste) qhao] 28
Aele] wsjo] wet Al kel 1317t AAEo] 2
AR sharzol HEdos AL A7} Aty
2ol Ao g AZIEm, o|23t A7} 7] Shipman
and Burke''2] 9FAl oo A= B 1E v} ok

A2 pzue] ARE e A AARAZ] 25
o SR EAEE T 285go] o ATbEoleks
7} gtk Stuarto] oJhe SART A ST T2 284E
A Al AEe] Ay mb o E8ka,
Reynolds et al’9] Q1o ME & TogEo] Tl shAlE
oFsle Wt AJLE0| &9kt} Hatz et al' > whe] 3pARLOF
shee 44 H 15 PD7hAE A e A= e 4 A
G 2 Aeole £ 284bo] WAL s9le
], Madigan et a185 o] 15 PD7} ©Fe 28dy) = 2
2adro] 71224o] "rkal 5190t} Nejad et al’] ¢1Lo]|A]
20 PDEL} 2 AAA S Hol= ﬁz]_ 45\1101]/4 =)
ShARZORBlET AT A9 14%2] HEES el
T 25= A et Ffole 58%01]*1 Hiﬁol‘ﬁt}.
3, 14 PD o)A} 25 PD 0]3}9] A= tjato =2 st

At e

rﬂ

g -
r ot

filo H ml

>

rd

¢

1550

®
%
A

3} Nash et al'?o] 2J5}
B A)9] B 9ol 148714 A3}
Astr oz ot 4
TETE A g EAYEC] ¢
, 7= 4 15 PD o] g dA|ete Tl
ot A AV e
2 o S AAEY 4
W, Akbari et al' 0}1\}17(47\1]’“ )
] APAFAIZE 15 PD w|QkQ] FRpFo A=
94.7%7%}, 15 PD ©] AL A = 85%7F =& & 5 PD
oJstzZ WAL, 20 PDE 7|0 = #A5I%ke 1 20 PD
olakel IRl Al 93.3%, 20 PD Zu}Ql FhHALo) A
77.8%2] &A7E =& £ 5 PD o|sk2 wAyH o], F 152
48 Bl Tt Atol7t flltkar Hiskitt. Bukhari et
Al 4 26 PD o) b B s8ol B ot
AEEAlES AlRste] TR 3ol MRt & $- 2 PDHCH
Z A7 Yol 94.8%9] 1S o HIES HIFY
t}. Raoof and Burke'’2 424 A ARAFA|ZE 20 PD 0]A12)
Aol A T AR AAET ARk T0.5%7 4 5

o AAFAZE S PD ofdtE ZAEgln HuAe glgich
SERATE oo & dAtollA= SAAARl 71l e A A
AlZF 15 PD 0|31 ER}+£3} 16 PD ©]4} 20 PD ©|3}, 20 PD
ool gtz AlEstste] Hlwstlal, 1 A aE
A 4AAIZE 16 PD o4 20 PD olsm ol A=
713%9 Tt 22 & A5ES o 15 PD o|3}<Ql
sie] HEET AR vqf& ajol7h Qlgick.
2h4] 20 PD ofsto] Aol A= T st EAleTte 2
83 04 TP IS A0 AT & Ak

2 ATo)A] 54 A APARAIZEo] 20 PDEL} 2 Fhxbto]
A= 15 PD ols}Ql At Blarske] thar B2 50%2]
BB Bk, 129 BN 42 HE B4 67 A
AAIZE A 9] 8] E A 2 WHAZEAFARAIZE 0 PDRI 2
2} 59, 3 PDQI A} 19), & A &4 6% = 49
HholipAbA Zto] 2k 16 PDA HT) 25 PDRA, AT 3
Ao} ulmste] 2 Aolg molt. Wehy 44 4 MAM
°] 20 PD 23}Ql gAtofA= & *é%Oﬂ IF=

2 QA7 QS AoT AzZFETE A 42a A AARA
7ko] 15 PD o]a}el Ex15o] Hlato] 20 PD 271 E%}
Sof B AYol M Ehrhe ol A, AATah
7 2 ASEUA FAL THOE A3 S F A
Z+o] Ao Aslo] YL S~ YW TAL L0 Z 93 i
27129 W A BHNE Agre] UL Ao W2

(0]
:
[0}
ch:
am

;:
el
5
o rp
ol

N

2

)
R
N
i
o
i
1o
ofm r

u

-
o

22
x@
o

ot H

y

52

Hif ofd i (g
i)
ook
i)
e &

iy E
o &
n

r
b 5%
@ oy O
2
o
>
>
JE
i)

Y e
-

f

(e

3

")
),ﬂJ
¥ e

>k
% Rl

2
O>~

o>~

}ol

=l

N rlo

1, 16 PD 0]/ 20 PD ©J3}<l ﬂxl"ﬂ%~ Hat AG
o3t Zol7} QIgi71o) oAt R FEE| AiEr| o=



-0|+3 2 HAZOE[0IA StAIE

FEo] 9lch AAE Ahn et a9l 0“1?01] ofsh, shAE
AAlE & 207 AR LT HES A93 A&
EA%F A3} 90%01| 4] Bielschowsky head-tilt testof 4] %4
= JAL 2 3o 7| grlo] oAlEgloL) 2

2 2

>
>
o o~

o1 AAA}; WElst AFA Lo o)A} AAL m;:]

— = O "1 T =

A
EA oot F7HARl Ate] a4 AYIsHTh
Lee et al 2 A4 ©rd APaktuke] ol 214l

Ao A ol 28 A1 FYGHOR BAsIgom, B
ol gl A97h BRAZo] Gk Aou gl s

=AY

Re= =
AAle Sofl AAAY] A B Ao 7HsAdo] v

ofr}. E3) De Angelis et al'®of 9J31H &= ZAfo]
W& AHAE o= SRS s8] HolE AR
75_4— OF 17%°|4 A X (multiple insertion)7} A3,
8%0| A= BFARE A A H-$(insertion site)o| 4 10-12 mm
YA = He FS(muscle belly)o] 1lom o] JfF
8}7& tt]o]7]_ 5],/\].:Lok§].g_4 x{_u_x-l = ;(HH]—_J %o]o]
Hola 2Astnh B2 o]t 12A, sjnsd EAL
S A AAA 2 wAS ol A7 Qe of
B AnE oA 2& AT FHE F 4 AL Ao 4

_V}i

&S A= —
2

Aod BASES F4 PR 23 520 AREHA
PR %94 e A8 T o

9= mAHYoR 14 %
F 298 A e ﬁ‘ﬂﬁ}% A Ao o
£ 7o) Rud Aow arde SR EAE ¥ 24

al 3
ZAS TAATE AFEo] BHiET %E]- Davis et al 7
o \E e gl sEEAE Fe Ul skt
TEAES AR & AL 7S, FAL AAIAL A
3} 50 FAbo] Be B4 THS gAo F4 9 ok
S e Aol whet sk B kel 27bAR) 44
S Agat A3t 76%2] BRkolA 24kl Exo] dgirhy
wskdrh. EEF Ahn et al e W AARTub| R e B}
Azobsle Al 1179 % 1471890 2 AL o
oblt B 14(IF 14} S SRS S Wok
S TS OR B0 AHITHES AT At
5%01]/‘1 WH7IEe 2ol ARk IS AE A
1.3 PD

Solulat Aol B8 et

% o Lo] A A O R g A AFALAZVo] 20 PDET}
& Afol @ SAREEAIES AR ERFe] 71 o
A 24 dATE Alen, #5- ofe AES i

Hrlael Fut-

o7 ¢ W Ayt dasich ARFoR FALAAE
o] B} =of Hlg]| Hlu A golsh 4 Mo} 23, Zut
s 5o F28e] A= Ai A5H el 44
I A7rzE e E& SO TS uﬂ HE AFA}Lapy)
B} A Rof| Al 24 H APARAIZEO] 20 PD o]}l $RHE

A 1A pERA T SAREEAlE 1

g} w4 A AFARAZo] 20 PDRT} 2 $AE e
20 PD 016}4 BRA}ol| v|E| e ATEo] Yol T 3
ARLARES 12 62 AEshs b 97} Bastu, of
2et Etol A s 7 QY] T4 ed LAY,
22} ] The e Aol FaL SRpolA] SRt AR
drdo] Zasith

Q3 Aow Az}

REFERENCES

1) Mollan SP, Edwards JH, Price A, et al. Aetiology and outcomes of
adult superior oblique palsies: a modern series. Eye (Lond) 2009;
23:640-4.

2) von Noorden GK, Murray E, Wong SY. Superior oblique paralysis.
A review of 270 cases. Arch Ophthalmol 1986;104:1771-6.

3) McNeer KW, Scott AB, Jampolsky A. A technique for surgically
weakening the inferior oblique muscle. Arch Ophthamol 1965;73:
87-8.

4) Akbari MR, Sadrkhanlou S, Mirmohammadsadeghi A. Surgical
outcome of single inferior oblique myectomy in small and large hy-
pertropia of unilateral superior oblique palsy. J Pediatr Ophthalmol
Strabismus 2019;56:23-7.

5) Stuart JA. Myectomy of inferior oblique muscle. Am J Ophthalmol
1964;57:118-21.

6) Reynolds JD, Biglan AW, Hiles DA. Congenital superioroblique
palsy in infants. Arch Ophthalmol 1984;102:1503-5.

7) Hatz KB, Brodsky MC, Killer HE. When is isolated inferior obli-
que muscle surgery an appropriate treatment for superior oblique
palsy? Eur J Ophthalmol 2006;16:10-6.

8) Madigan WP, Reynolds JD, Strominger M, Wagner RS. Management
of congenital fourth cranial nerve palsy. J Pediatr Ophthalmol
Strabismus 2014;51:70-2.

9) Nejad M, Thacker N, Velez FG, et al. Surgical results of patients
with unilateral superior oblique palsy presenting with large
hypertropias. J Pediatr Ophthalmol Strabismus 2013;50:44-52.

10) Raoof N, Burke JP. Isolated inferior oblique myectomy for vertical
deviations of at least 20 prism diopters in the primary position. J
AAPOS 2016;20:112-6.

11) Shipman T, Burke J. Unilateral inferior oblique muscle myectomy
and recession in the treatment of inferior oblique muscle over-
action: a longitudinal study. Eye (Lond) 2003;17:1013-8.

12) Nash DL, Hatt SR, Leske DA, et al. One- versus two-muscle sur-
gery for presumed unilateral fourth nerve palsy associated with
moderate angle hyperdeviations. Am J Ophthalmol 2017;182:1-7.

13) Bukhari S, Kazi GQ, Qidwai U. Isolated inferior oblique myectomy
for hypertropia. J Ayub Med Coll Abbottabad 2014;26:134-6.

14) Ahn SJ, Choi J, Kim SJ, Yu YS. Superior rectus muscle recession
for residual head tilt after inferior oblique muscle weakening in su-

1551



perior oblique palsy. Korean J Ophthalmol 2012;26:285-9.

15) Lee JE, Yang HK, Hwang JM. Surgical outcomes of inferior obli-
que myectomy in unilateral congenital superior oblique palsy with
or without trochlear nerve. PLoS One 2016;11:¢0156872.

16) De Angelis D, Makar I, Kraft SP. Anatomic variations of the in-

X 20218 ™62 E M 11E-

ferior oblique muscle: a potential cause of failed inferior oblique
weakening surgery. Am J Ophthalmol 1999;128:485-8.

17) Davis AR, Dawson E, Lee JP. Residual symptomatic superior obli-
que palsy. Strabismus 2007;15:69-77.

= 2EZE =

= A\l Al 7 =

M= AAFZOMH| 0N &AFA] ZE0f M2

Clol SIAAX™™AIZE=0] x sl 8l S M

chol SRS XE 51t ¥ S84
S HE MJARZOH| XM a2 MMPWH%%B%SMEﬂW o FENE HmELt,
CH&f ot Hh: M MAZOMH| X 5F YXINOo 2 HY StAIZENES Alg 22 2iXt 998 E = © HAAZof et 15 prism
diopters (PD) O|5HZE 1), 16 PD 0]A 20 PD 0|5 f(:L+ 2), 20 PD ZIHOE 3)2 2510 4= XS MAAZH 2 2|72
§{ﬂ@E%ﬁ%&ﬂ%lh¢§~gg8%ﬂﬁé%tPW|5PDO|WI M HEX LUS M2 HOlotol, & M MAAZO]
5 PD O[3I¥E 42 = & T JAN 2T M7 SX0| el uHEX| LUS M2 Ho|stNct.
Zdnb: MA| 99 F I8 1, 2, 32 22 659, 22 1280|%CH, BE I8N & = HAMAIAY Rttt sHE ELt I8
101M OF 322 5 HAA nd 17t 90| A B7tatict Hel7 282 28 289 80.3%, 95.0%, 90.9%0 N S M= AL,
2t AE9| o NEES 242 87.7%, 77.3%, 50.0%% 10, 15 11t 2 Ztoll= |2|8t Xt0|7F Gl & 11 3 At0|of|2t S2|5H Xt0|
7F QAL
B a2 NIEY H2V2Y =6, Huld S 1ot o, = M AAAIZI0] 20 PD 052l HE MAZOH| 2XtolAM
oAl SIAIZEME0| 1Xt 22 M F3oitt BHH &2 ™ MAIAZI0] 20 PDELC 2 XM E 50%9 NEES E¥enz F
et e SAl = E2 HY StAIZEANE MY F 2xt 222 HR S 12{6iof oot
(TSIt IES| X| 2021;62(11):1547-1552)

0|24 / Sukyung Lee

1552

A YOLIHH A
Siloam Eye Hospital



