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Abstract

¢ AIM. To investigate the relationship between objective
ocular torsion and near stereopsis in patients with primary
superior oblique overaction (PSOOA).

e METHODS . Retrospective study. A total of 59 strabismus
patients with PSOOA who underwent strabismus surgery
at Renmin Hospital of Wuhan University between January
2019 and November 2023 were collected. Based on the
collected fundus photographs and the position of the
fovea relative to the horizontal line through the optic disc,
the eyes were categorized as incyclotorsion,
excyclotorsion, or no cyclotorsion. Additionally, the
fovea- disc angle (FDA) and the relationship between
objective ocular torsion status, FDA, and near stereopsis
function in the patients were further measured and
analyzed.

e RESULTS:. Totally 59 patients (92 eyes) showed
superior oblique overaction. There were no cases of
excyclotorsion, 32 cases with no cyclotorsion, and 27
cases with incyclotorsion. The total binocular FDA was
significantly smaller in the no - cyclotorsion group
compared with the incyclotorsion group (2.83°+2.89° vs
16.12°+5.74°, P<0.001). The preservation rates of near
stereopsis were 66% and 15% in the no-cyclotorsion and
incyclotorsion groups, respectively, with a significant
statistical difference ( P<0.001), and the preservation rates
of fine near stereopsis were 38% and 11% in the no -
cyclotorsion and incyclotorsion groups, respectively, with
a significant statistical difference ( P=0.02). Among all
patients, near stereopsis was correlated with total
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binocular FDA ( r=-0.526, P<0.001), with the strongest
correlation observed with the FDA of the incyclotorsion
(r=-0.546, P<0.001). In the incyclotorsion group, there
was no correlation between near stereopsis and total
binocular FDA (r=-0.366, P=0.060), with a negative
correlation between near stereopsis and the FDA of both
the incyclotorsion and the overaction (r=-0.424, P=0.028;
r=-0.485, P=0.010). In the no-cyclotorsion group, near
stereopsis was not correlated with total binocular FDA,
incyclotorsion FDA, or overaction FDA.

¢ CONCLUSION PSOOA patients with incyclotorsion have
a lower preservation rate of near stereopsis than those
without cyclotorsion. Near stereopsis function of patients
with PSOOA is negatively correlated with total binocular
FDA, especially the greater the FDA of the incyclotorsion
and overaction, the worse the near-stereoscopic function.
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ocular objective torsion; near stereopsis; fovea - disc
angle (FDA)

Citation:Lu Y, Zhou LH, Zhang CC, et al. Analysis of ocular
objective torsion and near stereopsis function in primary superior
oblique overaction. Guoji Yanke Zazhi (Int Eye Sci), 2024,
24(10) :1663-1667.

03515

JE R ERILTTHE(PSOOA ) 2 A i — R ik 2
R SRR KRR B AR ILAN, R A IR IR Bk e,
NAFAE— B W TSGRl & T RE | (E 3 R BT i i 2534 & & %
SEARRR I RE 7= A R 1 7 A SRR L 4 PR b f o 2
ARG, BEAEA R RS, AV fE B F A A
LB E PR IR BR e A ST R E 2 0, AR
OLHR Bk P E 23 % 3R 15 % NS AR BE AR SCar i T
PSOOA 83 A7) MR BRTE 1 TR 25 i 30 S AR L4 3 1 100, 8
1T PSOOA B 37 AR T ik 5 o B — 40 7L 3k 9 £ (fovea—
disc angle ,FDA) %,
1 XA
1.1 %% gk 2019-01/2023- 11 T3 Bt AT AR I
FETE _ERMILIT 3 1Y RO A8 25 3 59 91, 55 31 9, % 28 fAil,
AL 16.85+13.31 & SF B AR 9.15+10.33 a, R4
BB M5 0L Sk 7K 2 4R B AR G 57 R R BR 43 Y
e SMERTCHERS A . I ABRUE AFTE LARVILTHE, Wi T
RHULIIREAS 2 s BUIR R IE AL 77 = 0.8 4F i >4 % HiERL &
AT AR D) RERs A, HEBR AR fE  BRAEAT RV T AR 555 JBR
FEVERPIL B ME 5 R 5 43 BT B R AL (DVD) 35
BB 7778 [5 ARk RTJEE YEAS TE AN HAB AR 6 & 5 A7 A pih 22
RGP B Sk SR A 4 B . ARG
R /REFE T ), BRRINKFANRE R HZ R
2 ME (No. WDRY2024-K050) . A7 % (s a9 ) 3
AER IS B MG R E A, 18 ¥ UL FBRFHAANEE
AR EAS 18 Z LU il A E SR ST,
1.2 /5% A BEARF AT IR BT IR
Kty BRI B FIR IR BRIZ 2 HR R RE AR B ) REAG 2

1664

LR A A - A TR ' v R = b A 00 25 25 0 S G A R
JE s BRERAZ G A LRI A e L RMILTHE , R FH 28
B BRI ED (1) SRR 18] 22 5 A7 I e s, P 5
ARAV B I R 5 12— i R 7 (B R ) A
i, PR IR B S I 1) 15 R s sl (B ) R A ek
SR MR A TCHE+3 5 (2) AR m) 22 54 M5 s, o
SRR B O AR T, JE— 20 R 5 A P G HR B
T AR WIETR 7 oW R e IERICATTHE+2;5 (3) 2
AR 1) 22 B A A% B, PN G IR A7 B A, R N R %
KB —E FEEE ST, PG IR A 88 A % AR ke, b 2R By
TUHE+1 B e 7 G A . HICHE 5 ot P IR RS BRAR AL 2 17
ARJECHEAR , FR 3 AR T R A0FG L 00 S A Sk 28,
S EN A AR R JEE . i ] Adobe Illustrator 2% {41 & £
e B I B O YR LA oL LR S
IR AU G 1 K SF- 2 e £, BT FDA 225 B BE o0 111
BT AL T S LT A ANGE , O TR O KEZ DL A
WE , 0 T 38 Z 1000 JC 5 A B 5 o8 BE A T 90 48 o0 /K
LELIR FDA MR =" 2z e+ DL 1, [ Py sk
OB IEH AA IR FDA Sh-5.24° 7218 S -6.68° , At A BF
5% DL B 1 2 50 R 524, Z2 IR N 6.68° FirA3-{1 4 FDA
{H ; & FDA NZE45 HR FDA Z2 F1, BUHR P9 i & PN E AR FDA
JXHR FDA Z 0, BRHR PN E & P i IR FDA ko4 i R
FDA, Titmus 37 /R 584G 25 82 0 57 AR T B, 3 57 A
BUEE>800" A Jo A AR AL LI RE , 3L 37 AR A B < 200" M 17 7
K 20 ST AR BE

Bt 4307 - i ] SPASS27.0 B AFHEAT Ge 124 43 #7
{8 1] Shapiro—Wilk J7 7546 56 % 22748 B 77 A IE A 40 A
XFFATE G I 10 AR 1l B B S S8y A
VL RUIE 2540 A WA A FF & IE A4 i, A7 A IR A5 A 13
SRR R I B bR fE 22 A AL A 4RI R R TR T
FHILEE KBRS A FDA 0 HL AR T ST REAS ¢ K56
ANTF G IE 20 ) 25275 SR FH HP 57 Z50R0 DU o 4504 3
Ay RAR 1SRRG (% ) H53R , WAL A1 31 30 7 R 0 K
R AN ST AR A G ST AR R I F AR FH R 7 A 56
5y Fisher ¥EAAE L, HRER FDA 538 57 A A0 FH G 2R
JH] Spearman % 4H 3¢ 23 M1, P<0.05 BN h 22 5 4812
2R
2.1 PSOOA EEWERIER PSOOA HH 59 Hlgiah A
5T, 3% 92 IREHH FARMILTHE, EARMLTHER oo 2
FE+2(+1,+2) , HAPHRERTCHER & 32 1, W& 27 #1,
HMIEE O 5 BT A R S A7 78 K AL, 30 411 7 B A4
W, ARERTCHESRS 4 AN e g A M AR AR KERHR
FERNTE FLAMILRE LA, 2 R RG22 L (3 P>0.05) , 1L
%1,
22 ANEIRBKEFH RS LA IIGEF FDAZEZR N
JEH 27 b R P E 12 5], SRR PO 5E 15 i, R K T i
SR T ST AR AR A R RS 41 30T ST AR R A A7 R 43 R
66% 38% , INHEZ 53 91 J 15% 11% ; JCIEH% 40 3 ~r AR A0
TRAE % B T NELL (P<0.001) |, TG i i 204 4 3 ~7 A4
PR R [F A B2 3 TN ELL(P=0.02) , L3k 2, IR
WEAH T BT 3 AR B FDA K 8.91°+7.99°; TG liE ik 41



Int Eye Sci, Vol.24, No.10 Oct. 2024 http.//ies.ijo.cn
Tel.029-82245172 85205906 Email :1J0.2000@ 163.com

&1 PSOOA BEMRKLIEFHAMNEAREREZL

. p— P (1], %) A i P e EAHILE I RHILE
- 5 1 (X£s, %) (X£S a) (X%s PD) (X%s PD)
TE ek 2 32 18(56) 14(44) 16.41+13.34 8.62+10.62 8.57+6.82 51.91+25.52
DL 27 13(48) 14(52) 17.37£13.50 9.75+10.14 10.56+6.67 51.70+25.59
P 0.5 0.3 0.2 0.9

T« PREZH by o B O AL AR Lo K 2R D TE R 20 R wi B v O ML A B /KSR R LR IR R 4 1

B 1 {EM Adobe lllustrator X H|BTARBRAEEERAS  BEBEHO ML T ILAL PO K22 (REAZR) LR IE, 2 TR T 4 (2%
@) LUT WANGE, LT PiE Z B TCERe . DI FDA :FDA Sy B BE b O MRS LA O 2R (LB SOk 2
(RO B, BB O AL T B LT LKL Bl +7 UM e -7,

F2 HERIRTCHEREFN A HE B B W AR L ST R LT B

Bil( %)
W7 BRI fE bRl UMY LN P T
’ ;
215 k3 % 4 % b
TCHERG 4 32 11(34) 21(66)  20(63) 12(38)
ELH 27 23(85)  4(15) 24(89)  3(11)
P <0.001 0.02

T L Ry o B rp O P T IR A K P 22 R DL L TR TG 2
oK IVAS B %70 AT LI K A RE /40 BTN/ S8 2 4 D B N B A 3
Pk,

MR L FDA A 2.83°+2.89°, A i 20 XUAR & FDA 4 16.12°+
5.74° 2R A Gt L (P<0.001), WiEHR FDA K
9.69°+2.46° , L5 IR FDA N 1.56°+2.94°, 2% %41 51
247 U (P<0.001) ; 350 FDA H4.15°+4.60°, 4F £ FHR
FDA 4 4.76°£4.99° , 22 5 ST # XL (P=0.4) ; JTUH IR
FDA # 5.86°+4.23° ,EJC#EHR FDA SH-0.52°+3.03°, 2 5
BB L (P<0.001), £ AEE SR JTIER M
AETTHE R o P e R BT 5 A EE B R 31% 41% |, 46%
0,

2.3 FDA 5iEsi M IngEEXES T A BE LT
AP S5 AR B FDA N ERR FDA . = 3 HR FDA dE £ SR
FDA JU#FHR FDA 27 AHE (# P<0.01), 53k TR
FDA JC i A, PIBEALIE 7 AR5 PN HEHR FDA AT
HJEIR FDA 11 4H 56 (¥ P<0.05) , 5 XUHR & FDA | = R R
FDA dEF TR FDA FHEJC#EIR FDA 70 & 35 40 G %

AR BRICHE % 25 (43T 7 AR 5 3R B FDA = S HR FDA A
F R FDA JTHEAR FDA FETTHEAR FDA 370 8 3 FH ¢
PE WL 3, BUHR P E BB 3 34 T ST AR T g, T A AR
FDA 557 PR AR &1 B HR N e R AL 12 B, R & B
AR PN e 53T ST AR L5 N E R FDA A7 76 &8 5 A e (r =
-0.348,P=0.267) , 5 XU HR B FDA JRJC B FEAH M (r=
-0.074,P=0.819) .
3itit

AT RE TR I R 45k /0 DL R 2 A |
Ik i ERMILITHE 4k & RHVURRE R R D L, Sr Ak
P = AR RE , LR R T 0L S8 I A I i A
SEIRGE R JZ BT RE Y R ST AR RE L BUIR AL
BT T B AR BRTE 5 2 51 IR BR A e 5 RS X S
R REA R AR BRE S , 24 AR BRiE
5k B 60 B S Bah & T AE RIS AR AL BB IR, I 0k — 2
SRR AL AT il A T i A0 e 2 AL R A A 2
TERE f FEAEAE TG AR | R AN o FC T AG A 4 SR 22
SR TR AR A OCT mI i s o 1 ) %% 0
JEHE f EENSO AR IR A I B FDA 5 dRE 3t T
GMPE Bl OCT H 3h3kI FDA 17 T it# 2%,
A5 R IR JEE BB 4 1 Adobe Tllustrator F A4 & FDA .
IEH NHR Bk A e , AR RE T R & S 28U A IR
BRINJIE, RIS | PSOOA H 34 7776 B 7™ 5 (1) A1 2 BE 4
E Xie 25 YR SEUESL T X — ., Deng %5 B 5% & BR
AV TE B b FEFE ST AR SE 1) £ 2 R R P e 119 L )
RFISrEM e ) B, RN T, PSOOA B3

1665



EFRERIZE 2024108 524% S 10H  http://ies.ijo.cn
E83% : 029- 82245172 85205906 E8 =45 :1J0.2000@ 163.com

x3 FBEERE NREAMEEREA FDA 5 AN EE R R ST

S R B L Tolez 4

T, P T, P T, P
R B FDA -T2 AR T B -0.526 <0.001 -0.366 0.060 -0.063 0.732
P BENR FDA-IE ST AR g -0.546 <0.001 -0.424 0.028 - -
F 2R FDA-T AR T BE -0.483 <0.001 -0.345 0.078 -0.095 0.605
A E SR FDA-E STARIL ) AE -0.396 0.002 -0.172 0.392 0.018 0.921
JUHEAR FDA - ST ARAL DR -0.537 <0.001 -0.485 0.010 0.040 0.830
AETCHEHR FDA-IE SEARFL ) BE 0.017 0.936 0.585 0.223 -0.160 0.500

R i e AR LIRS Rk R SR Y O e O S 122275 B VAR 82 AR CIE VAR R/ E 5 ot S O E2 o DA A 2 3 5 O e 18

rh AR ER P e S5 3 S ST AR A RORS 41 ST AR ) B DR A7 R IR IK
FHRERICHES: e, — @R E R T Deng 457 $EH 1)
B35, B S7 AR B A7 76 2 4 3 IR BRBEFE IR AS . BB A5 4
& IEH AR G FDA R ARiE 11.92°£4.24° LI A7 IR SMig
5.24°  ZEHRAMIE 6.68° S i A7 4 5, 1E A BUR &
FDA Jj 0°+4.24°" 0 AHBF5EH A PSOOA 4 XUHR &
FDA 4 8.91°+7.99°, R Bk JC Jité % 2H & 35 WIR & FDA 4
2.83°+2.89°, HR BR P4 JiE 4 8 2 WUHR £ FDA o 16.12° +
5.74° 299 F BB 45 % IE H ABUIR B FDA A HRaE"
PSOOA HRERTCHERE 4 H 3 AR T 1E H AR BRAK SR J2 Mt Y
THE ), L PR R R 25 R Rk A 5 4 B 3 T T %, ST R AR
FERAMT R, IEF AR e il & 315 B A T SM g a5
Y L PRt R R P9 AR X T A %o Rl D E G 52 e RT
KU HRERBERE R T @A s AR BT R 22 Y
JE LR B 26 ST AR I B A 52 W) I B B R
BRIEHE IR F] 9° W W 40 ST AR BE 5175 2% KRS ST AR AR AT
RAL 409%™, ASHIESE A P e A9 SR B FDA G 5 T 9°,
VST ARRARAE AN 15% , HLUIR P e 24 TG ST ARRL . Bk
AEPTESE S v AR A BRI T 2+, W
R FDA ML 200, [RIFER JE (R0, Rk, FRATT 9,
PSOOA H3 PN e 2 B8l 5, B FDA MKk, 3 <7 0 2 fig
2,

BATHE— M T FDA R SEAR I RER L R, BT
A BE SR B FDA 5305 37 R W0 2l BE A7 76 A 56k (r =
-0.526,P<0.001) , AR DI HE5 PN JEHR FDA FHCHR &
iR (r=-0.546,P<0.001) . BRIGLASR, 3T 57 AR ) g 38
FTCHEIR FDA f77E 58 A0 X (r=-0.537,P<0.001) , 7]
REM IR R AR A R T R AR, i — 25 I T v 3R AT
RIL MR ER TE L A8 3 30 S AR 5 DT E IR FDA A E AR
FDA T3¢, B 5TCHER FDA A8 56 PE & 5 ; 1 IR Bk G e #
RIS AR RE S BUIR B FDA JUHERR FDA AR Tk
R FDA 3 SR FDA F1dE 3= FHR FDA ¥ 00, H it
FATTHEM PSOOA 35 3T 37 AR AL 5 5 BLHR &L FDA 1% #H 56
PRk B FHNHERSCE UETHER . 280000, 78 LRI
SR E B SL AR RE 5 AMIE AR FDA A S PE s K
RER N TEAL R T AL 4 ) 5B B A AE ST AR LT BE , LA
PAR PYE , SR A FDA i 9.04°-12.76° , 1A% T I iEZH Y
LR E. FDA YME, N BEFE B /DN, BRI T S7 AR 90 58 75 DA AR AE
W EIIE T RIAWLAS , H AT REf T8 b, Bl vy e s

1666

FIAEST AL FDA ARG A 35

AWFTEH ABEIR FDA KT ICHER IR, JTHEIR FDA K
TAETCHEIR B FE IR FIEF IR FDA A G =255,
Kim %1 % B0 RHYURRSE B # £ R FDA /N T AE 32 B
FDA., T 0 iU i 55200 00 41 38 Bk 7 35 TC 8 112 22 5% . A
FEH FE S IR AT 32 5 R b A e IR A4 L AR AL, 23 5 Sy
31%F1 41% 35T - ARAAE 3SR FDA JCW] 22 5%,
BRAE OC T R R @ e 0 37 A4 2 BE A I Th e L, 2= IR
FDA 552 RS RE A A2 AH M, i AF 32 = IR 5 WL 2 hE
FRCPE O A 78 W & BT A R 3 1 32 SR Rl £
MR FDA 557 AR Sy 1 25 AR OC  (HAR CHE Bk, JF
HLHR3R P8 20 A0 TG e e 40 S AR LD g 5 3 IR AR 32
AR FDA 3570 25 AH OGP FATT 4 7 32 R B 3R
FF R BERARZSTFAZ M0 PSOOA SB35 U2 ST AL 58 1Y)
FEPR XG4 i P ERR

L5 LJTIR , PSOOA 835 IR BRE L RS 5 35 S AL 2
REELA — s AHOCHE AR IR BR Y B8 3 L AR L BE DR A%
PRA ., R AR N 24 56 TT PSOOA 8 35 1) X HIR Jie 7% 17
U, JEH R A IR R T IR FDA B, 3 57 4 0 )
2z,
S 30k
[ 1] Brodsky MC, Donahue SP. Primary oblique muscle overaction: the
brain throws a wild pitch. Arch Ophthalmol, 2001,119(9) :1307-1314.
[2] Georgievski Z, Sleep M, Koklanis K. Simulated torsional disparity
disrupts horizontal fusion and stereopsis. ] Am Assoc Pediatr Ophthalmol
Strabismus, 2007,11(2) :120-124.
[3] Deng HW, Irsch K, Gutmark R, et al. Fusion can mask the
relationships  between fundus torsion, oblique muscle overaction/
underaction, and A — and V - pattern strabismus. ] Am Assoc Pediatr
Ophthalmol Strabismus, 2013,17(2) :177-183.
[4] Feng TZ, Li YP, Zhang W. The effects of torsion on horizontal
motor fusion and stereopsis. Sci Rep, 2023,13.792.
[5] Z2oMe, XERBT, M/NEG, 5. ShRHE A AE AR RFFEFI T ARG
57, FARIRRLZRE, 2003,39(3) :156-159.
(6] BXALEE, sifh. LRMILIES AR E M LRI AETTHE A BRI
82 B4 Hr. S AR B AL, 2011,29(2) 1 140-143.
[7] Xi SD, Zhou YL, Yao J, et al. Cortical deficits are correlated with
impaired Stereopsis in patients with strabismus. Neurosci Bull, 2023, 39
(7) :1039-1049.
[8] Read JC. Stereo vision and strabismus. Eye (Lond), 2015,29(2) .
214-224.



Int Eye Sci, Vol.24, No.10 Oct. 2024 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email :1JO.2000@ 163.com

(9] MTEWe, JEFFF. SEMATEAITE OBIL ] B I 4k 75 125 B AR SCRIF 5.
[ BRIRRRRAE , 2020,20(3) :500-503.

[10] Hess BJM. On the role of ocular torsion in binocular visual
matching. Sci Rep, 2018,8.10666.

[ 11] Schreiber K, Crawford JD, Fetter M, et al. The motor side of depth
vision. Nature, 2001,410;819-822.

[12] Kawai M, Goseki T, Okano T, et al. Comparison of subjective
cyclofusion ranges and objective ocular torsion in normal participants
according to age. Graefe’s Arch Clin Exp Ophthalmol, 2022,260(11) .
3675-3681.

[13 ] Kushner BJ, Hariharan L. Observations about objective and
subjective ocular torsion. Ophthalmology. 2009,116(10) :2001-2010.
[14] Flodin S, Pansell T, Rydberg A, et al. Clinical measurements of
normative subjective cyclotorsion and cyclofusion in a healthy adult
population. Acta Ophthalmol, 2020,98(2) .177-181.

[15] Kang H, Lee SJ, Shin HJ, et al. Measuring ocular torsion and its
variations using different nonmydriatic fundus photographic methods.
PLoS One, 2020,15(12) :e0244230.

[16] Z=URt, SBKAME, Tk, 5. T GMPE bk OCT HHKE @
FEORH 2000 42 2 LR R 4% 5 1y be 4%, I BRIRBE A4 AR, 2022,22(8)

1396-1401.

[17] Xie F, Guo X, Zhang W. Single —stage superior oblique tendon
recession with suture adjustment under topical anesthesia and sedation for
A—pattern strabismus with superior oblique overaction. J] AAPOS, 2020,
24(4):219.e1-219.€7.

[18] Jelsif i, s s, PAPAIR] 7 2CAY LRSS AR XS A BRI AY
JERT AT, P ERLS /N LIRE 2, 2018,26(3) :31-34.

[19] HiM, BAIEE, Bbk, 4. ERULTURE S IT S8 R TE R
RETCHED IR A BURHL P Ry . AR IR AL 5B A0k
2022,24(11) :862-866.

[20] SUBRR, 1555k, PNBTAHT, 2. S Mk B b b LIRR I A8 2 RIS
e 5 AR Y S R SE. h E AL S /N JLIRBR R, 2022, 30
(4):6-10, J51fi 11.

[21] Kim DH, Kim H, Lim HT. The influence of ocular sighting
dominance on Fundus torsion in patients with unilateral congenital
superior oblique palsy. Graefe’s Arch Clin Exp Ophthalmol, 2017, 255
(12) :2473-2479.

[22] S5, gk, AGE. A At Sh R IR BRBE e RS 5
AT AL D) fEOC R . R SE IR 2 AR, 2017, 35 (4)
385-388.

1667



