CHetotkstS|X] 20194 X 60 & XM 12 &
J Korean Ophthalmol Soc 2019;60(12):1269-1274
ISSN 0378-6471 (Print) -+ ISSN 2092-9374 (Online)
https://doi.org/10.3341/jk0s.2019.60.12.1269

+E0HIA] X|=0M 28e=0ll thet £

Original Article

|'7| OlA I-7E=| |.

Long-term Outcome of a Muscle Union Procedure in Patients with Horizontal
Paralytic Strabismus
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Purpose: To report the long-term surgical outcomes of a muscle union procedure in patients with paralytic strabismus.

Methods: We retrospectively reviewed the medical records of 20 patients who underwent muscle union procedure for paralytic
strabismus from September 2010 to March 2018. We analyzed the clinical results before and at the final visit after surgery. We
also compared the outcomes of the first year after surgery between patients with sixth cranial nerve palsy, with third cranial nerve
palsy and with medial rectus muscle rupture after endoscopic sinus surgery.
Results: The mean follow-up duration was 42 + 20 months (12-79 months). The mean age at surgery was 40 * 19 years (7-65
years). Eleven patients underwent surgery for sixth cranial nerve palsy, six patients underwent surgery for third cranial nerve pal-
sy, and three patients underwent surgery for medial rectus rupture after endoscopic sinus surgery. The mean horizontal devia-
tion at the primary eye position was 58 + 19 prism diopters before surgery and decreased to 14 + 17 prism diopters at the final
visit. The success rate at the last visit was 60%. The mean horizontal deviation at postoperative 1 year was 4 + 9 prism diopters
in the sixth nerve palsy group and 26 + 16 prism diopters in the third nerve palsy group (p = 0.002). The success rate was 91%
in the sixth nerve palsy group and 33% in the third nerve palsy group at postoperative 1 year (p = 0.017). There were no compli-

cations during surgery or anterior segment ischemia for any

of the patients.

Conclusions: A muscle union procedure had good long-term surgical outcomes in patients with paralytic strabismus, especially
in patients with sixth cranial nerve palsy. However, in the case of third cranial nerve palsy or rupture of the medial rectus muscle,

the effects were limited.
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Keywords: Muscle transposition, Muscle union procedure, Sixth cranial nerve palsy, Third cranial nerve palsy

URHIARAL Y] e EEe A=A A Al 7=
5 AAE S0 Fo2H QPG FA ok A &

m Received: 2019. 5. 16. m Revised: 2019. 6. 26.
® Accepted: 2019. 12. 6.

® Address reprint requests to Kyung-Ah Park, MD
Department of Ophthalmology, Samsung Medical Center, #81
Irwon-ro, Gangnam-gu, Seoul 06351, Korea
Tel: 82-2-3410-3562, Fax: 82-2-3410-0074
E-mail: lethe22@hanmail.net

* Conflicts of Interest: The authors have no conflicts to disclose.

(© 2019 The Korean Ophthalmological Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

1269



Aol A Algst] F& wg ANE AYLe Wagt v}

b3 AREo] A
AL Hz2kH g X—]_r]/\]7]7—]1,]— AR RIS A
al s =
ow;oluq 59 el whERe S8 F
?:l 5

D o glo] AL A AR 28
19 we BEe 7] YR dolrudt sk

>~

st e

20109 995} 20184 3U7HA] Eo) A ] AtAl]
dhoto] SEUL 0 A e ol 1Y o)y F4 Wko|
FSUH 2039 BAE doR 94Tr|%S
ZARSHT BAe] A8, 9191, by A
9%, DAY L P 5 A4 A
4] 719 o, BuHE AT o4
S, 4 AF AL D AT 2 A
S F PWF olR 5 BA) 9o mE
A4 date AUl g & 4 o

ol o
osx
JZ‘L
o
HU

oo
ru

S~
Rl

>

N g
>,

N
et o
19
:(o
-

o
o
L
o T

o

o L
ojr
i

rmﬁ e
i [¢]
NS
we ot

rlot
_]>i
-
N
L
O::
S.‘lt‘
4>
o
- ol
rlo
e
i
o
rO
olN
i)
re
4 re
Mo
o2
o>

_4—,4°JQ(Inst1tut10nal Review Board, IRB)<]
o9l W 2017-06-039), At TAE &
SAZHE AUl BolAE wgit) E3 2
= e gstdFaaAE el A7) (Declaration of
Helsinki)& &4~3}%th
220 Aol A7 3%, ST ERN AL FAAA, A
SEAA Y HATAE AT AAIZEE A D97
oA HulH|eto 2 6 m YAE 9 33 cm AT E FAIE)
A S el ol sl 9201 el
AALE Naste] 24T o slglen ZeiEwe}
BAP} s A9l 33 om BARIE FAI5H
B TR S Aol 34T 4 TIEo ot
ATk AFAIZFo] 503 2] <& E(prism diopters, PD) ©]4}<1
A9 7wl ZEEE Uro] fIAIATIAL S48l
QFrgsAole] AEs uubuele 717l Aejo] A npuleh
T &% HAE AJsto] Scott and Kraft 7} 7]
%3 WS s B oz 0 (FAD, -1 (A 75%),

fr o|»

ol

2
u)
e
rO

2 (B9 50%), -3 (/2] 25%), -4 (/42 25% m|vh
o] ez 7|=ESH3ek = el HARKS. O, K. P)7}F B
FpA HAF 2 S ARSI 2 SAkEol Al AR
£0] ol 7&skd W= HYPE TedsS Al
Sk} olof thet &7]ef BAEE AAEL o] ko]
A8 714E o] ek’ o ol mhH]ARAlof Tsle] A
Aeol 7190l Y & Ho] g5 A ¢JstaL, 4
1385 A QA AN A Ao Algto] lE 7
<9 $HES A AlPsaich
= 514, 15, 2714, o7l H 194 == it &
O ANZH 2 U TS E YOI EALE Al
I$2t 1dufeh 24 Basielch 4] A4
k5] 9184 19 o4k 24 Bl H5siolEl BE
Ao =2 ZARSI AL, =& 9] AlF(surgical success)S &
oA S Azl AL 109D 0J3121 7
92 Holatelt. 44 & ALAIZko] A 21=91A] oAl 10PD
Woh 2 49 By vk ARYOR JIYT 25 F
Holw 27)¢0] At FHo) AHAIZHo] A9l Hol A 10PD
OISO B HAV A4 EE F5 ZATAE A
th 4 & 6h4o] A FolE ALKzl 7]
10PDIEC} ZLWA] 87} AAbgo] RHa HEo| 24|
7t dololu wg AR wEagn 2 A
o Aree T st
ofapAlZupl, e Aub], 25 RulE YA
ST YHDTER £ WS 40T B U
of & T 1% 4 gze
SPSS 24.0 version (IBM Corp., Armonk, NY, USA)=2 A}
£-5}0] Mann-Whitney U-test, Fisher’s exact test= A3}
o, folgEe] 0.05 Wt W) FAHCR fofsirin

skt

Y, o Hob
Rorgt A oot
rohu m&
>
>~
o 1

o
-1o|1 E o

F

Wmloﬁﬂ

ol ¥ 12

=

le

1

Z at

& 207g9] i A F @Ak 107(50%), A= 107
(50%)01 QL S ST FTF 9 (E5%), HtE

Tt 57t 117(55%) 019000, b 32 W72 42

& 207H a(12- 797H D)ol & Al Bt AP 40 + 194

(7-65AN R, 1175 AFAVGvtlof djsto] &g Wgk

ou, 678> %Jﬁ%‘n}ﬂlon =Sl YA 32 7

E

ko] 87 (40%) 0. & 7}
H(30%), T % 31(15%), AZA
37(15%) ol ek & A Bt $BAAIZS 58 + 19PD
(30-100PD) It} 7 (35%)<] EJZ}%% o] Zlof mFH|ARA]

= -
Z} \1:;501-_,1 QJAF 6



o thato] ARGl HA|
27(10%) 2] SAE-L o] Ho] =

] 912ItH(Table 1). 9@(45%)4
WA AR FAES WA A
(45%)9] BAHE A AESIH oA BAS Fhd
(15%)9] ASAAA 17 Eo] Uttt %

AL AAA B SRAAZEE 11 £ 1SPD (045PD)

=] o
=]

ERES

A

3 FHE LH%] Alofl&= 14 = 17PD (0-50PD) %t} 4+

52 e T AR 65%, HF W Al 60%3ATt F

PRI % 2 3] Aol A upulAkAl o] dhste] 2714
%2 A|Y3}HTable 2).

slapalmtalo] hstel 4= Si(Fig. 1) 1199)

2d A A=A o|H B 12k& 55 + 17PDY

4de % 1AR= 4+ 9PD, HE g Aol 5 = 9PDY

%, o

&

el &
%9 ko 3}
EE‘_L_
AT

o FTHARA

=l

Table 1. Preoperative characteristics of patients with paralytic strabismus who underwent the muscle union procedure

Characteristic

Value (n = 20)

Type of paralysis

Third cranial nerve palsy

Sixth cranial nerve palsy

Medial rectus muscle rupture after sinus surgery
Age at the time of surgery (years)
Preoperative ocular deviation (PD)

Horizontal deviation

Vertical deviation

Preoperative limitation of the paralytic horizontal extraocular muscle”

Mean follow-up duration after surgery (months)

Previous history of strabismus surgery
Antagonist muscle recession
Antagonist muscle recession and paralytic muscle resection
Partial tendon transposition and antagonist muscle recession

6 (30)
11 (55)
3(15)
40 + 19 (7 to 65)

+ 19 (30 to 100)
4+ 6(0to 15)
3.6 + 0.7 (-4 to -2)
42 + 20 (12 to 79)
9 45)
2 (10)
5(25)
2 (10)

Values are presented as mean + standard deviation (range) or number (%).

PD = prism diopters.

“Voluntary ductions were performed using a 4-point scale ranging from 0 to -4: 0 = patient has full movement; -1 = 75% of normal range;
-2 = 50% to less than 75% of normal range; -3 = 25% to less than 50% of normal range; and -4 = 0% to less than 25% of normal range.

Table 2. Preoperative and postoperative data of the patients who underwent the muscle union procedure for paralytic strabismus

Sixth nerve

Third nerve

Medial rect
edial rectus Total

Characteristic palsy palsy rupture after sinus (@ = 20) p—value* p—valueT
(n = 11) (n = 6) surgery (n = 3)

Preoperative horizontal deviation (PD) 55+ 17 59 + 25 68 + 8 58 + 19 0.884% 0.548"*

Alignment 1 year after surgery
Successful alignment 10 (91) 2(33) 1(33) 13 (65) 0.028° 0.999°
Under-correction 19 4 (67) 2 (67) 7 (35) 0.028° 0.999°
Overcorrection 0 0 0 0 - -
Postoperative horizontal deviation (PD) 449 26 + 16 12 + 11 11 + 15 0.002* 0.381*
Change in horizontal deviation (PD) 51 +21 34 + 19 + 17 47 + 21 0.149 0.167
Change in limitation of paralytic muscle 1.5+ 0.9 1.5+14 1.7+ 1.5 1.6 + 1.1 0.698* 0.731%

Alignment at the final visit after surgery
Successful alignment 9 (82) 2 (33) 1(33) 12 (60) - -
Under-correction 2 (18) 4 (67) 2 (67) 8 (40) - -
Overcorrection 0 0 0 0 - -
Postoperative horizontal deviation (PD) 549 29 + 21 13+ 12 14 + 17 - -
Change in horizontal deviation (PD) 50 + 21 30 + 16 55+ 15 45 + 20 - -
Change in the limitation of paralytic muscle 1.2 £ 0.9 1.2 +15 1.7+ 1.5 1.3+ 1.1 - -

Reoperation 0 2 (33) 1(33) 3 (15) - -

Values are presented as mean + standard deviation or number (%).
PD = prism diopters.

Comparlson between the sixth nerve palsy group and the third nerve palsy group; comparlson between the third nerve palsy group and the me-

dial rectus palsy group; “Mann-Whitney U-test; *Fisher’s exact test.

1271



- thstorarets

ok 2F W Al 689 b= AlD=9iAlolA] A eisem
572 2-30PDO] YAAIE K3t FeHAlZub]of tjske]
FEs W2 B 6 o A Xﬂ"‘L%iIOM Bt 5
HAAZH 59 + 25PDYIIL % & 1R 26 + 16PD,
Z)F W Alofli= 29 £ 21PDSITE o AAAWEE o=
Hhehohe A ARl 1799] 3EAjol|A] =4 F 6PD2] 2%
ARAIZE EA sl e, ngAer & A7 HA
Sbof F7HAQ] e AlSHA] AdTh 2E WY Al 29
9] gA= Xﬂ?J_EHXIOM 10PD ©]5}9] QJAAIE H Gl
192 15PDO] QIAAIZ} 913lom, 372 45-50PDE| £JA}
Al7E dorellel FulEs WAlAEes & AR A dat
Fo|| o] =4S HES 3xKFig. 2) 399 & A AY
A oA Hot A2 68 £ 8PDRIL 5 £ 1
A= 12 £ 11PD, 2F WY Alol= 13 + 12PDYICE 25
Wl Al 1989 b= A UwiAlolAl B9 2
20PDO] 9JAMA|E H GITKTable 2).

T A AL Bt AR QJFFAIA T}
H|Lo|A] 55 +£ 17PD, F{HA1Zuka]Foll A 59 + 25PD, 1

Xl 20194 A 60 H A 12 -

T H 2t ol A 68 + SPDE SJFFAI AL E
QM HIE ZE ] 3l(p=0.884)2f FQFA R} i)
THET 7 Bp=0.548)oll A= BF foRt Zpol7t ¢l
Atk e F 1dAole AFAIE Tl 4 + 9PD, &
QM7 mrltell A 26 + 16PD, 121 W& Zukd ol A
12 + 11PDE 2JgkAl74ulu] 23} ErA At 7k vl 3Lo]
A SLArHEo] SARHE 0.2 frofahA| 21t (p=0.002).
SAA T LHX‘:LEM:L 7F Blao| A G053}
o7} §12thp=0.382). 4% T 1WA 44 ATEL ¥
Autaloll A 91%, Sl vl B R ZupE o]
A 33%2 Q|eFA A ubu] 23t EoRA ATk 7F ] o A]
QgFAlgntrlto] FASHA 22 {251 & 3kth(p=0.028).
s gl & 5 58T IYSoIU e F AU
sido] WS A= $l3ltH(Table 2).

B ATolN AWa 2gTEe £HAD0) o2 EL

Figure 1. A 38-year-old woman with an acquired left sixth
nerve palsy due to a brain tumor. Before (top) and 18 months
after (bottom) the muscle union procedure and medial rectus re-
cession of 9 mm in the left eye.

1272

Figure 2. A 62-year-old man with a medial rectus rupture after
sinus surgery. Before (top) and 14 months after (bottom) the
muscle union procedure and lateral rectus recession of 9 mm in
the right eye.
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