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Table 1. Age distribution of patients

Age (years) No. of patients (%)
<2 27 (41.5)
35 15 (23.1)
6-10 12 (18.5)
>11 11 (16.9)
Total 65 (100)

B 2mm

24mm

C-

(Vortex vein)

Figure 1. Drawing of the various recession points in the right
eye. A point is 4 mm posterior and 4.4 mm temporal to the lat-
eral border of the inferior rectus muscle insertion (Fink’s
point). B point is 3 mm posterior and 2 mm temporal (Scheie-
Parks point). C point is position of the inferotemporal vortex
vein. LR =lateral rectus muscle; MR =medial rectus muscle;
IR =inferior rectus muscle.
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Table 2. Surgical results after graded inferior oblique recession procedures

Amount of hyperdeviation (PD)

Amount of correction

Type of operation Tespemite derkifen ?osFoperatlve Deviation at final (PD)
deviation at 1 year follow-up
IO rec. 8mm (n = 7) 6.3 +4.5 0 0 6.3 +4.5(0-14)
10 mm (n = 40) 10.1 + 11.7 2.7+ 4.6 28+5.6 11.3 + 6.8 (0-25)
14 mm (n = 18) 16.5 + 12.2 3.8+6.3 32 +£5.7 14.8 + 8.3 (0-30)
Values are presented as mean + SD.
PD = prism diopters; IO rec. = inferior oblique muscle recession.
Table 3. Classification of postoperative results after graded inferior oblique recession procedures
Type of operation Postoperative hyperdeviation
ype ot op Excellent (0-3 PD) Good (4-7 PD) Poor (>8 PD)
10 rec. 8 mm (n = 7) 7 (100%) 0(0%) 0(0%)
10 mm (n = 40) 27 (67.5%) 8 (20.0%) 5(12.5%)
14 mm (n = 18) 11 (61.1%) 3(16.6%) 4(22.2%)
Total (n = 65) 45 (69.2%) 11 (16.9%) 9 (13.8%)
PD = prism diopters; IO rec. = inferior oblique muscle recession.
Zo]50] H 11.3 PDY w815 o, 14 mm 3} gk A 27 "dasioh
AL E A4S A3s 181 2] 3x1= 16.5 PDojlA] 3.2 PD A7) 32l 0] BulE ARALube| o] X2 & Duane'
2 g4 14.8 PDe] wAFZI7} 91k Table 2). 2 A ]A]—,—Oﬂ/d_J ARZBATHLS o] 831 SlAT
S22 olF AT AWBE W o AR BUSY  ofEe S WESGOH, Fof White' 7} ShARLEAS
o, 5259 ATEE 69.2%014 $AAAZE 3PD ofsk el XS WAL Wright' spALe] 7158 H0] B

2l 9 E&(excellent) ZTHE, 86.206014 7 PD oftel ol ALl A A7 15 PD olstolr g2l
Z2(good) TS BTk SPALORERE AW F Aut '5}*]3“ &8 AL ALEAAIA 15 D ol 4l
2

& (poor) 3t | k= 9ol qleth 19 oA =2 ARA 7} - sAREORElE O s RESIE R FAof BlupH|Qte] &
A dkst oLk ZH‘?—J_A ofo] Zo|(8 PD) Axpzre 5491, XIJWX%gOI o gslcty 0}931:} Rosenbaum and Santiago’
TR 7L T2 = 8ol ]tk ’\X‘*V\VP w2 e} = A7 15 PD ofsfel 7-9-ofl AARES] A7kl shAk
8% = 7%]01]7“‘1:‘ RE SRS A ol AREE 9] 715F%] Hrof whet, stARL7 |5 3KIo] QO H ShAL
A Aldgsiglon 1 5 192 11 50 ZQJ TS F Lok AldEtaL sHARE7IEERlo]l glow mH|gRY
7 o2 Alsistgith(Table 3). AT Aol ALY IESAA]7] B H|uke|QHY

65 ] APARTtE] SR} % T A AAfollA g =9 mf SIS =S iﬂﬁ}‘ﬂl FARAIZ} 15 PD o444l 7-9- st

M2 AT B F 48 F IRelA W% o] A AL
spe)} W Eo] b A b 2 g gom i A

425
= o] SPRFERES APt 715l
3 —L

o] gloml shARoRsEa) B thuleke] 4

U jEpr|ore] ShA R4S AlRsaL shit
RIehel vhujgte] AR5 4 Tt vlatul okl

i A HE oA IthE o]l AR/ ERRe SIS Ao Atk skt
UAT & T UIGE o] +2 o] spA271EF R0l SHRIAAE S SPARTY RS S1X ANl
AT A 99(15.3%) 0] ik, % o olFAl: WHoR, 53] deeAnst it
| 2715l Bee] mah gl slos geize
o U e T RATER0] glolE o] kol AldtE e
PFe 2L = Aok
ATkl opHlAb S 7P st Al e eut] SR AAIES] B9 FEATl I ARSI 2%
T 7P gk Aok AARRhE gl BhE e o Eol thAl R} SRS HAY Aol 44 5
SHAIE FAS] Sist YHOR wupHlek Zog wlelg gl vl Sivk WhH SR HEe] e skl
g0l 7t g, of8 WAT A NS 2 Bk pEAzlol o o Aelvle ST AR5 R
W S QI FAT AN FofE HAT 5 Qo) A71H 9] Ak AR WAlERh e Zos mug v gl

1884 www_ophthalmology.org



Ho

oh*! Parks™ "z SpAI2 P& A%, ShARE RER|

A ARk AL AAE, SPARE 7IAIRe} 1R Ato]of A

AR AR EAIE S 47b shakTerelee] 43 e H
t Ak SAREA ] Aol A 34 A ¢

SpARE 150 ] whe +29] 249 8 mm $AHE

< Fink's pointo]] AJ33}3 L, +391 9= 10 mm &
£ Scheie—Parks pomt0ﬂ, +49] ALo= 14 mm TAE
2 shelZmote)gu £9lo] AsIck " Hong and

Kim*2 shAR271 53 el @A 4 st s s

AlBYste] 89.7% AEES Halg v ok

B A AE 8§ mm SHAFEEAES A3 7o) A}
oflA] 4= XM Z0] PGt 522 HYZFS 6.3 PDof|A 0 PD
2 WAEYT, 10 mm AT ALLS A3t 408 o] 3h
2ol A= 11.3 PD, 14 mm SHAFZEASS A3t 18
o) B Bk 148 D) RS ef A2
7158 0] Q1= ARAtupe] ghapol 9 ShAEE A4t
O 2 A ko] ZIAA] WA ;qJ,]»_ Byt

Shin and Yoo'"= SARLA A4S A|a85le] 79%0)|A] 2=
& & 3 PD olsfe] =21H7} Fokrtal okt E3 Lee
et al’’o Eol3l HAauko] ST ALS /\]@o}cq 66.7%
o)Al 422 T 3 PD o3}, 94.4%0l| A =4 & 7 PD 0]3}¢]
A7) Eebh e, Kim and Kim*e shAL

7153 Aol wet st s st A S B Al
BAAE, SR e 1oﬂo}oq 68.9%0|A & &
3PD ojs}, 77.8%0l A =& & 7 PD o]ste] AAA7} 7
ATkar waeskeich

AREY] Aol ME s & 2F P o §2 A
Azte g westS uf 69.2%0)A4 3 PD o|ste] AnE,
86.2%°] 4] 7 PD o|5te] Aul= HAh

AL A3 2 9ve] B S AIAI7} 8 PD

OO WAL ALE Hof b el 2e AFTIYTE
SRR o] A BARE 1ol Sk 5 6
7H9J7}.CL 24%3 Eoﬂ 01/} 1@ ﬁﬂ}ﬁé}oﬂﬁ 8 PD_J /%)1_
ARA 7} T2FE QIT), S=RAA R 013 BHdlo] glo] 3717
U S BAIA YT S F LA} B
8% % 19L& % & 1do] Ak £ 10 PDO] 43
Al 5 1 o112 S Hotdle 2 45 A

N8 Ag0| : 8 = MHMAIZOIC] SAEERS -

PRI 6“4—4 ﬂZP—o 97F = laL E}% 18
oW 9] Sy Folm 2243} 0] A7} A|LE T v
kel shak7lg el waste] diej ol shAt Al
%7} AT M A|Pelal F7HE o R 39 T AS 4
=%t woll A2 Aedess A]Bﬂo}o:] A ol7l w i}

Rosenbaum and Santiago@} Wright,” Von Noorden™<&

77y Aokl A AMAFAIZE 15 PDe} 18 PD, 25 PD o)Ak
ol %= 7jo] 9ot =&l Aokt o AREL AH\}
A7} 25 PD o]A}el Ao o & s LA ettt 2 =
3 BIE Y Hol ol @ & AT AETS
A AT 48 F ARAZE ot A Aol
A $&S AFelgsr AFRTe] o] oAlE uj ol
Qo] AHTFAEES Al £ ATolA T e s
1

-1n
E R r

[e]

T UuE=E
T3 HeE W2 579 oA 25 PD o)Al A7}
DAL UL TS A & A7) Hol 9l A dE
EIE I R RS

A &9 T HES AU
* 13 4 =g Saunders
Qtoll stAREoFekE T} AT HsS & 7
FA ﬂzs}o] m—/%qzﬂ 2~ 0] ou:] ] u;H okpj,gt
StARE e R SRS *]6”{ B5olA o
o] ¥rAYEhl 3193 Meyer et al*& w-e oFo] 31213
Aea AT oA siESFE7F A7 v 2-3 mmé
ST AERE ST E 7 WA E Tl Akl
& AFol A HHRIREY A TGS W2 T FollAl
18(14.3%) o)A ALCIo A= A ejo|R|at x]&2]9]
—19] Aol WwEEH e ¥ & T 3 @7t
Ale —19] rdARte] BEEJAG7E & 2 ol folMe A
RG] BEEA] QR YA 512 A AR o]
A U
AT 2 BRE opalehe] Wit 2.0 wE]
71&YE Hlrh &3] vjupHRkE o2 WS 7]eolal I
= =91 g 2= AAE HsH "ok shAeE A2
2o A= mpH|QlE 0 @ WS 7] Lol AT QlojA] o
£ gAH7IYolet shaL, 2= HeErl&ddol fle
S Qe mhHRER o 2 o] W] 7], HE }‘ﬂ]
z HZE 7] S FES7|ol= A Y
<= 5ol 233 HE|E nRRe R T]EolA 4 V\]
£ A sto] A3t 7] BAE vhEo] 5 A FAIs
7] S8 #sh= HEoleta Agect”
67.8%9] FAfo|A HlmpH|QRR O 2 9

N

Fl

—‘rO fl
G2 (o od

1
Von Noorden &

www_ophthalmology.org 1885



- hgtotubets| x| 20138 M 54 H M 12 -

M2]7]29S TG 3.4%9] FRfolA = mpu|QrE o
2 melg 7|0l AN SHAtE RSt
Kim and Kim® £ 80%0||A] BlulE]oIZ O 2 o] WE]7]&9]
o] QL 4.4%9] FAto| A FMmE]7]&Yo] Byt s
Atk AAEQ] AL T 78.4%2] BFAfo| 4] BlupH|QEO.
29| M7 Y-S Holil 6.1%2] FAloA HAre]7]e
o] Q3.

T4 A WYzl SAko] AH 55 = 37H(67.2%)
A Hel7] °°‘4 iﬁ% E‘%“iiﬂﬂ F& A I rE

— T = ‘ﬂ?‘y ltgg ‘:\]__}

ot = AAREUHE|ERL F 3t S adt ohgoflof R
& 1ol AAREEHH]ZF WA s 97t et ol 7Hd
FrAbaltape|ebar hek, Kraft and Scott’S 927 9] giel
A b8k & 8 (8.7%) o)A 424 T FVHE AR}
SobulE Ak o =& A AARA Al A
FAA A ZE] 2to)7) Bt 7.6 PDEA] &2 o] V
o Bty Byl E38k Esmail and Flanders''=
147 9] 7S/ dA R ok S50 B4 2ARE At
o 5o #AH(93%) oA ME]71&do] Atk A olg]
oﬂ & A 3w AR ERETRe] Apol e 3hE =

ek B AGoME s AART o] dhAgo] 65T

= lfﬂ(l.S%)0ﬂ/\1 "Alsle] Kraft and Scott’o] HHE
8.7% Hrl= Lo ZofA W¥ElGEY)|, o] Sl 23
o ©2%=0] AU R AthE ¢l on Hupe|¢tEo 2 9]
w2 7] &do] QUL PFAI AYFAIA] =AM 2k
Zpo]7} 12 PDOIO*E} Q29 AR HE(10 mm)E
A8 AL 2 & o] AARTUE|ZF UEREA] 9522

ﬂ FEFHE(10 mm)E AlYet & Ao § eE2we
FO] AARAIZE ThA] AL @24 AR T 45

Fﬁ',L’o

)

o]
7]%%?‘101 g 9= 9“‘(13 8%)01‘”‘4 e X*U
ZIAA| 2] HlaLo| A i & B 9] SRS
01 WERA] g8 56T ol A= -)F% A AAIZEO] ot
6+ 6.9 PDZ By 424 3 12,6 + 5.1 PD7} 14
‘2151 Hhtf el staE7] 53 %10] Ha“é‘fﬁ A=l A=
oo A Yo 137 £ 9.9 PDE BYoL)t 44 5 114
7.7 PD7} ARGt T 27ke] gojat Aol phake|x
O}OPE}(p=O.79, 0.66, Student r—test).
ZHARETHH] 9] —’F%X—i?l A&l qlof sHARE7]
SR A H e

o L
71&Ye aHoR X7 ¢ % Qo) 2% T HljZ

l‘

El

XN

w9 SRR e A (13.8%) 3 7FE Aw:um
o] WA(1.5%) 7FsAS 1ejstar nje] Adsfor & A
2 Az

REFERENCES

1) Von Noorden GK, Murray E, Wong SY. Superior oblique paralysis:
areview of 270 cases. Arch Ophthalmol 1986;104:1771-6.

2) Jin YH. Strabismology. Ulsan University Press 2001;341-52.

3) Flander M, Draper J. Superior oblique palsy: diagnosis and
treatment. Can J Ophthalmol 1990;25:17-24.

4) Rosenbaum AL, Santiago AP. Clinical strabismus management:
principles and surgical techniques. Philadelphia: Saunders, 1999;
226-7.

5) Gonzalez C. Denervation of the inferior oblique: current status and
long-term results. Trans Sect Ophthalmol Am Acad Ophthalmol
Otolaryngol 1976;81:899-906.

6) Helveston EM, Haldi BA. Surgical weakening of the inferior
oblique. Int Ophthalmol Clin 1976;16:113-26.

7) Raab EL, Costenbader FD. Unilateral surgery for inferior oblique
overaction. Arch Ophthalmol 1973;90:180-2.

8) Parks MM. The overacting inferior oblique muscle. Am J Ophthalmol
1974;77:787-97.

9) Kraft SP, Scott WE. Masked bilateral superior oblique palsy: clin-
ical features and diagnosis. J Pediatr Ophthalmol Strabismus 1986;
23:264-72.

10) Esmail F, Flanders M. Masked bilateral superior oblique palsy. Can
J Ophthalmol 2003;38:476-81.

11) Jin YH. Strabismology. Ulsan University Press 2001;179.

12) Rosenbaum AL, Santiago AP. Clinical strabismus management:
principles and surgical techniques. Philadelphia: Saunders, 1999;17.

13) Parks MM. Atlas of Strabismus Surgery. Philadelpia: Harper and
Row Publishers, 1983;167-87.

14) Simons BD, Saunders TG, Siatkowski RM, et al. Outcome of sur-
gical management of superior oblique palsy: a study of 123 cases.
Binocul Vis Strabismus Q 1998;13:273-82.

15) Shin KS, Yoo JM. The effect of modified anterior transposition of
the inferior oblique muscle for hypertropia in superior oblique
muscle palsy with inferior oblique muscle overaction. J Korean
Ophthalmol Soc 2003;44:384-9.

16) Duane A. Tenotomy of inferior oblique and consideration of the
conditions that may call for the operation. Br Med J 1906;2:
1867-70.

17) White JW. Surgery of the inferior oblique at or near the insertion.
Trans Am Ophthalmol Soc 1942;40:118-26.

18) Wright KW. Pediatric ophthalmology and Strabismus. St. Louse:
CV Mosby, 1995;287-91.

19) Burke JP, Scott WE, Kutshke PJ. Anterior transposition of the in-
ferior oblique muscle for dissociated vertical deviation.
Ophthalmology 1993;100:245-50.

20) Kim SJ, Moon SH, Ahn JW. The effect of modified anterior trans-
position of the inferior oblique muscle. J Korean Ophthalmol Soc
1997;38:479-84.

21) Parks MM. Inferior oblique weakening procedures. Int Ophthalmol
Clin 1985;25:107-17.

22) Parks MM. A study of weakening surgical procedures for eliminat-

1886 www ophthalmology.org



|
Ho
0x
19

ing overaction of the inferior oblique. Trans Am Ophthalmol Soc
1971;69:163-87.

23) Parks MM. The weakening surgical procedures for eliminating
overaction of the inferior oblique muscle. Am J Ophthalmol
1972;73:107-22.

24) Fink WH. Oblique muscle surgery from the anatomic viewpoint.
Am J Ophthalmol 1951;34:261-81.

25) Apt L, Call NB. Inferior oblique muscle recession. Am J
Ophthalmol 1978;85:95-100.

26) Hong JS, Kim MM. Long-term outcome of graded inferior oblique
recession. J Korean Ophthalmol Soc 2006;47:127-32.

27) Lee KH, Kyung SE, Chang MH. The effect of minimal amount in-
ferior oblique recession in superior oblique palsy. J Korean
Ophthalmol Soc 2009;50:253-9.

28) Kim JW, Kim MM. The effect of inferior oblique weakening proce-

HYAZ ol StAIZ RS -

dures in the congenital superior oblique palsies. J Korean Ophthalmol
Soc 2004;45:1893-8.

29) Wright KW. Color atlas of strabismus surgery: cranial nerve palsy,
3th ed. Los Angeles: Springer, 2007;76-87.

30) Von Noorden GK, Campos EC. Binocular vision and ocular mo-
tility: theory and management of strabismus, 6th ed. St. Louis: Mo
Mosby, 2002;377-95.

31) Saunders RA, Kruger SJ, Lall-Trail JK, Rust PF. A 10-year over-
view of double elevator muscle weakening procedures. Arch
Ophthalmol 2007;125:634-8.

32) Meyer DR, Simon JW, Kansora M. Primary infratarsal lower eye-
lid retractor lysis to prevent eyelid retraction after inferior rectus
muscle recession. Am J Ophthalmol 1996;122:331-9.

33) Cho YA. The evaluation and treatment of superior oblique muscle
palsy. J Korean Ophthalmol Soc 1988;29:363-9.

=ABSTRACT=

The Outcome of Graded Inferior Oblique Recession in the Congenital
Unilateral Superior Oblique Palsy

Sung Hyuk Moon, MD', Myung Mi Kim, MD, PhD’

Department of Ophthalmology, Busan Paik Hospital, Inje University College of Medicine', Busan, Korea
Department of Ophthalmology, Yeungnam University College of Medicine’, Daegu, Korea

Purpose: To examine changes in vertical deviation and improvement in head tilt after graded inferior oblique (IO) recession
surgery in patients with congenital unilateral superior oblique palsy (SOP). Frequency of inferior oblique overaction (IOOA)
or bilateral SOP in the contralateral eye after surgery was also investigated.

Methods: We retrospectively reviewed medical records of 65 patients who had undergone graded IO recession surgery in
unilateral congenital SOP with at least 1 year of postoperative follow-up. Postoperative vertical deviation was classified as
excellent (under 3 prism diopters, PD), good (4-7 PD) or poor (over 8 PD). The occurrence of IOOA was considered if more
than 2 IOOAs were observed in the contralateral eye after surgery.

Results: Forty-five of the 65 patients (69%) obtained excellent results and 67.3% had improvement in head tilt after
surgery. IOOA in the contralateral eye was not observed in any patients before surgery. Postoperative IOOA in the con-
tralateral eye occurred in 9 patients (13.8%) and a diagnosis of masked bilateral SOP was made in 1 patient (1.5%).
Conclusions: The graded IO recession procedures are considered to be an effective surgical method for the treatment of
unilateral congenital SOP. However, IOOA or masked bilateral SOP occurring in the contralateral eye was observed in
15.3% of the patients undergoing surgery.

J Korean Ophthalmol Soc 2013;54(12):1882-1887

Key Words: Head tilt, Inferior oblique overaction, Inferior oblique recession surgery, Masked bilateral superior oblique
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