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Table 1. The Characteristics of patients with intermittent exotropia

V-Pattern X(T)" Comitant X(T)"

(n = 15) (n = 36) p-value
Sex (M:F) (No.) 5:15 13:23 0.85
Age at diagnosis (years, mean + SD) 6.9 + 2.9 (range, 2 to 13) 7.2 + 5.5 (range, 2 to 29) 0.77
Age at surgery (years, mean + SD) 8.2 + 1.9 (range, 4 to 13) 8.4 + 5.7 (range, 3 to 33) 0.89"
Follow-up (months, mean + SD) 24.9 + 11.7 (range, 12 to 46) 29.8 + 18.9 (range 12 to 77) 0.36%
Surgical method (No.) BLR, 2 R&R, 36

R&R, 11

ULR, 1

BMR. 1

V = V-transposition; BLR = bilateral lateral rectus recession; R&R = unilateral recession/resection; ULR = unilateral lateral rectus
recession; BMR = bilateral medial rectus resection.
“Intermittent exotropia; 'Fisher’s exact test; IMann-Whimey test.

Figure 1. 9-Gaze photograph shows V-pattern exotropia without overacting inferior oblique muscles. This case shows exotropia in
primary gaze, decrease of exotropic deviation in downgaze and increase of exotropic deviation in upgaze. Inferior oblique muscles
are not overacting when the patient fixates to the right, left, right and up, and left and up directions.
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Figure 2. Distribution of stereopsis between the 2 treatment
groups.

Table 2. Preoperative clinical characteristics of patients with intermittent exotropia

V-Pattern X(T)" Comitant X(T)" povalue
(n = 15) (n = 36)
Visual acuity (log MAR, mean + SD)
Right eye 0.09 + 0.09 0.11 £ 0.16 0.63"
Left eye 0.13 + 0.19 0.10 + 0.13 0.61"
Deviated angle (PD, mean + SD) 25.6 +7.9 26.9 + 6.6 0.59
Amblyopia treatment (No.) 2/15 2/36 0.57
Abnormal head posture (No.) 1/15 1/36 0.50%
Titmus test (<80 arc of sec, No.) 11/15 12/36 0.01*
PD = prism diopter.
“Intermittent exotropia; TFisher’s exact test; iMann—Whitney test.
Table 3. Surgical success rates of the 2 treatment groups
V-Pattern X(T)" Comitant X(T)" p-value’
Postoperative 1 year Recurred exotropia (No.) 2 4 0.28
Consecutive esotropia (No.) 1 0
Orthotropia (No.) 12 32
Postoperative 2 years Recurred Exotropia (No.) 1 8 0.38
Orthotropia (No.) 8 15
Final follow-up Recurred Exotropia (No.) 2 13 0.04
Orthotropia (No.) 13 21

“Intermittent exotropia; "Fisher’s exact test.
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Figure 3. The change of postoperative deviation angle during
follow-up. - means esotropia, + means exotropia. There was
no statistically significance in postoperative deviation angle
between the 2 treatment groups during each follow-up period
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Table 4. Subgroup analysis of surgical success results
Postoperative 1 year Postoperative final follow-up
V-Pattern Comitant p-value’ V-Pattern Comitant p-value

Initial deviation

<20 PD (No.) 5/6 8/9 1.00 6/6 8/9 1.00

>20 PD (No.) 7/9 25/27 0.25 7/9 13/27 0.24
Amount of correction

Overcorrection (No.) 8/11 31/33 0.09 9/11 20/33 0.28

Undercorrection (No.) 4/4 2/3 0.42 4/4 1/3 0.14
Duration of diplopia

<2 weeks (No.) 10/12 22/25 1.00 10/12 13/25 0.08

>2 weeks (No.) 2/3 11/11 0.21 3/3 8/11 1.00
Stereopsis

>80 sec (No.) 4/4 22/24 1.00 4/4 12/24 0.11

<80 sec (No.) 8/11 11/12 0.31 9/11 9/12 1.00

Surgical success was defined as orthophoria or less than 10 prism diopter deviation at final follow-up. The overcorrection and the

undercorrection means the deviated status at postoperative 1 day.
*Fisher’s exact test.
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Table 5. Characteristics of patients with V-pattern exotropia

st3|x| 20137 W 54 # H2E-

Primary angle

Patient no.  Sex Age Follow-up of deviation (PD) Upgaze* (PD) DowngazeJr (PD) A% patterni
(years)  (months) Preop Postop Preop Postop Preop Postop
1 F 2 45 25T 20T 35T 20T 20T 20T 15
2 F 8 33 45T 10T 60x)T' 10T 35T 10T 25
3 F 9 35 25T 8T 35X)T* 8(X)T* 20)T* 8(X)T* 15
4 F 3 36 20T 10T 30T 10T 10T 10T 20
5 M 6 12 25T 4T 30T 4T 1501 4T 15
6 F 7 13 25(X)T* 0 35T 0 20(X)T* 0 15
7 F 5 27 20)T* 6ET 30X)T* 6ET 15T 6ET 15
8 F 8 20 25T 20T 35(X)T° ¢ s ¢
ARH ARH 20(X)T 20(X)T 20(X)T 15
9 F 2 24 40T 4T 50 T* ¢ ¢ ¢
IRH ARH 4X)T 30(X)T 4X)T 20
10 M 8 46 30T 6T 0T 6X)T 25T 6T 15
§ 3 Q
1 M 12 3(1(;); 6ET 45(X)T° 6ET 25(X) T 6ET 20
12 M 9 21 20(X)T* 0 30X)T* 0 150T* 0 15
13 M 8 23 20(X)T* 0 30xX)T* 0 150T* 0 15
14 F 7 15 20T 4T 30X)T* 4X)T* 15T 4X)T* 15
15 F 13 12 15)T* 0 25(X)T° 0 10x)T® 0 15

PD = prism diopter; Preop = preoperative; Postop = postoperative; RH = right hypertropia; ET = esotropia.
*Angle of deviation at 30° upgaze; fAngle of deviation at 30° downgaze; *Amount of V-pattern (preoperation); “ntermittent exotropia.

o= AL Sl BuEa Qe Yu et al> & VY ¢
AA = A SR 7 sl o] EREElo] Q17 wiEe] A&
A SpakEekszo] W asirtal 5% 0, Chang and Kim'™
o] S WIAE VE SIA1A] 91.8%0)A SHAKT )53
Zlo] SRS Barskglct Zeju VI ARA|olA EEA|
9k StARE 75 Rlo] FHE A FAY 75 eRlo] oFgt 7
$= Q7] 2o o]t FALES =& T At EHOH
ot = Ao ou|7t 9IS Ao R AYZtEo] & ALE Al
’8“'8}-0:11:]-

Ve 2AAE B
Sfef A1) 715 Hlo] B9 Aol Aot
gjofst Al 7]Eol o] WAEA] d= o=
S 52 AN A AL A "ok sy 53l o]
kA -2 7 °°ﬂ T =2 LS AR H¢

A BAE 348 7:’—?‘15 otk ®wstdck Scott et al'®
o FHTY 12 dulukE HINAS A9 & F BE
ol A=Vl flojA e $HTAfEo] Ul Ak
g2t1 stk T3k AL 7|58 Rl0] Qe V
FHT A et AlEeAolE 18,
AT R v ek AAE VY 2JA 1011*1
o] 1/2 YulihE AAA 42 WG A3t 5

15 Eg 32} B0 A Vo] gojHom 44 & 9‘%‘374
ot 25 U Al ARAIZRe | la

ol 1l

)

Vg QA 9] 9 8= 2#sh] P8l e Ev EAl
7k dere ‘OUﬂl FLA 71e& A8 ] Al H=
Bl wEE AR A =4S Bele oldwelE AP
ott TLEu 2 2APf A VE el Be &
OJAFEOI7) Q= Ao [HMo|glona ALY}
°of §le V& AtAIeIA oIS Role At
o 5= glgdtt. ol YIS RIo] Gl VA @At
S92 A slow, Ve Ak e e

ik
r-{n rﬁ rr —1> m

of tisir= 1
=71@lolA] Titmus ﬁ*}i HAAE 2ABEE o™ VE 9
ARAIZE DRIJARAE Blsl F2 YAAE 2 Rl=T)
EUTE 22U VY RRAIZOA o[RS Hols S
7} 19dke] 91917] wEo] V& QAR 7} JAA 7 22 o
92 = 7|%o| Bk Ao F Ayzsic)

Heo and Paik'®S 7F81QJAMA] Bapo|A] 424 A OFobA|
7150l & Aol Fofgt duol flrkal Bt uf g

Al B Ao AE 802 KT} LHE QIHAIE Hol: 7
A QA BAte] 2 W Al & 4Bl 129
(50%) 0.2 V& QAR 41(100%) Hr} AF50] Seke

-103:

[o]

328 www_ophthalmology.org



— MR - F0[Y 1 VE QIAMARE 7|2 LR|QIAM| -

M EASKH 08 ol Aol el it ol
AT YA T T T Afole] 4 4FEol Aol7k
oS el AY S8 ot omfsi Alsts)
of BAshE TpgolA = 2ol A 47t sl £
akz BolXo] glojA AY & 9ith

A=V RN S 4T

5 £2 60-91% A=
a1 e gk B

o H AFoA] VE QAbAl]
d ATEL Hd 249 + 11.74Y = A 139
(86.6%) 0.7 x| QAA] 211(58.3%) 0.7 §-0]5}A

T S HTBO| BUW ol%2 & 1 VE A
2| A7 B 29 AL A7) B 5 ot I
of wheb) AEststel EAja Autoli Zhol7k gigick. tf
€ o=V Aol A= AR FEjZE VEol7] o
Fof FHIFEAIA] AR| A A of B&] AFA|Zo] 2R A L-0]
RIw7h QAo 7] mizel Al 71s E=7E R4
= A7 Wok e AeEs woledl e AL
2 7RSI} Hatt et a2 Q4] B7bol] QlojA] zkale)
Heo] 50% F= 5= HIlT

AN B B A
WA QAN e HTEI] el GlolA ol %
2w mesjor drka elFsteich

E

VA Aol A *P—E 7% ol4fo] BukEA] obs A2,
VES Ui foosi ARge] FukE Tojektiol

A, 212 pulley 9] HXIO AL, QJobs BAb o4k So] H1
EQIeh P B Atela] AekHolAte] gl Aol 2
AL gaell A AQlatglom, g & 9okt FLANL o4 A&
AL AAEA okolet. thul, BE VE QA EhAloll A #
HLo] 2ol 424 & Vo] ieﬂai | UH«Oﬂ

A

Al #% BEEE O‘ZMAW of Blsf FostAl we=

A ASITh ol= V@ LJARAY -, SPEFAIA %XM
of wlsl ApAlZto] 22 -2 W7l A AYeol A
7] 2ol I 7e EI FAEE AE WokA 5
< ATES =olet Bt Aoz Y s
FAlo] SRR 2 Ve SARAe] HIE7E R7] mio]
o] 7 AL A QAT = A5 E A5 5
AL Azt Ve ARl A AA A2}

ot r_E‘

1) Raab EL, Parks MM. Recession of the lateral recti. Early and late
postoperative alignments. Arch Ophthalmol 1969;82:203-8.

2) Lee S, Lee YC. Relationship between motor alignment at post-
operative day 1 and at year 1 after symmetric and asymmetric sur-
gery in intermittent exotropia. Jpn J Ophthalmol 2001;45:167-71.

3) Eino D, Kraft SP. Postoperative drifts after adjustable-suture stra-
bismus surgery. Can J Ophthalmol 1997;32:163-9.

4) Albert DG. Personal communication. In: Parks MM. Annual re-
view Strabismus. Arch Ophthalmol 1957;58:152.

5) Pineles SL, Rosenbaum AL, Demer JL. Decreased postoperative
drift in intermittent exotropia associated with A and V patterns. J
AAPOS 2009;13:127-31.

6) Lee SY. Comparison of distance and near stereoacuity in normal
and intermittent exotropic children. J Korean Ophthalmol Soc
2001;42:624-9.

7) Rosenbaum AL. Clinical Strabismus Management, 1st ed. Philadelphia:
Saunders, 1999;16-7.

8) Wright KW. Color Atlas of Ophthalmic Surgery: Strabismus.
Philadelphia: JB Lippincott Co, 1991;241.

9) Urist MJ. The etiology of the so-called A and V syndromes. Am J
Ophthalmol 1958;46:835-44.

10) Brown HW. Symposium,; strabismus; vertical deviations. Trans
Am Acad Ophthalmol Otolaryngol 1953;57:157-62.

11) Knapp P. Vertically incomitant Horizontal Strabismus: The
So-called “A” and “V” Syndromes. Trans Am Ophthalmol Soc
1959;57:666-99.

12) Yu XP, Mai GH, Yu HY, et al. [Clinical features of V patterns stra-
bismus and its long-term effect of surgical treatment]. Zhonghua
Yan Ke Za Zhi 2005;41:585-9.

13) Chang WS, Kim SY. Clinical study of A-V pattern strabismus in
Korea. J Korean Ophthalmol Soc 2008;49:1974-80.

14) Postic G. Etiopathogenie des syndrome A et V. Bull Mem Soc Fr
Ophthalmol 1965;78:240-52.

15) Metz HS, Schwartz L. The treatment of A and V patterns by mon-
ocular surgery. Arch Ophthalmol 1977;95:251-3.

16) Scott WE, Drummond GT, Keech RV. Vertical offsets of horizontal
recti muscles in the management of A and V pattern strabismus.
Aust N Z J Ophthalmol 1989;17:281-8.

17) Oya'Y, Yagasaki T, Maeda M, et al. Effects of vertical offsets of the
horizontal rectus muscles in V-pattern exotropia without oblique
dysfunction. J AAPOS 2009;13:575-7.

18) Heo NH, Paik HJ. The relationship between binocular function and
the surgical outcome of intermittent exotropia. J Korean
Ophthalmol Soc 2001;42:1588-93.

19) Caldeira JA. Some clinical characteristics of V-pattern exotropia
and surgical outcome after bilateral recession of the inferior obli-
que muscle: a retrospective study of 22 consecutive patients and a
comparison with V-pattern esotropia. Binocul Vis Strabismus Q
2004;19:139-50.

20) Lee SY, Rosenbaum AL. Surgical results of patients with A-pattern
horizontal strabismus. J] AAPOS 2003;7:251-5.

/ww_ophthalmology.org 329



- Cistetatsta|x| 20139 M 54 B M 2 -

21) Pollard ZF. Superior oblique tenectomy in a pattern strabismus. 556-61.
Ann Ophthalmol 1978;10:211-5. 24) Miller M, Folk E. Strabismus associated with craniofacial
22) Shuey TF Jr, Parks MM, Friendly DS. Results of combined surgery anomalies. Am Orthopt J 1975;25:27-37.
on the superior oblique and horizontal rectus muscles for A-pattern 25) Demer JL, Clarks RA, Miller JM. Heterotopy of extraocular muscle
horizontal strabismus. J Pediatr Ophthalmol Strabismus 1992;29: pulleys causes incomitant strabismus. In: Lennerstrand G, ed.
199-201. Advances in Strabismology. Proceedings of the Eighth Meeting of
23) Hatt SR, Mohney BG, Leske DA, Holmes JM. Variability of ster- the International Strabismological Association, Maastricht. Sep
eoacuity in intermittent exotropia. Am J Ophthalmol 2008;145: 10-12, 1998. Buren, The Netherlands, Aeolus Press, 1999;91.
=ABSTRACT=

The Clinical Characteristics of V-Pattern Exotropia Without Inferior
Oblique Muscle Overaction

Sin Woo Bae, MD, Mi Young Choi, MD, PhD

Department of Ophthalmology, Chungbuk National University School of Medicine, Cheongju, Korea

Purpose: To compare the surgical outcome between V-pattern intermittent exotropia without inferior oblique overaction
and comitant intermittent exotropia.

Methods: The authors of the present study investigated 15 patients (V-pattern group) who had standard horizontal surgery
with half-tendon width vertical transposition and 36 patients (Comitant group) with unilateral rectus muscle recession/
resection. Preoperative visual acuity, presence of amblyopia, abnormal head posture, stereoacuity, amount of exotropia,
and duration of postoperative diplopia were recorded. Surgical success was defined as final alignment of orthophoria or
less than 10 PD orthophoria.

Results: The frequency of good stereoacuity with 80 sec of stereoacuity or more was higher in the V-pattern group (73.3%)
than in the Comitant group (33.3%) (Fisher’s exact test, p = 0.01). One case of V-pattern showed consecutive esotropia for
1 year postoperatively. Exotropia recurred in 2 patients in the V-pattern group (13.3%), and in 4 patients in the Comitant
group (11.1%) 1 year postoperatively. Surgical success rates were statistically significant higher in the V-pattern group
(86.7%) as compared to the Comitant group (58.3%) on final follow-up (Fisher’s exact test, p = 0.04).

Conclusions: V-pattern exotropia patients without inferior oblique overaction who had standard horizontal surgery with
half-tendon width vertical transposition showed a lower recurrence rate of exotropia than patients with comitant inter-
mittent exotropia.

J Korean Ophthalmol Soc 2013;54(2):324-330
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