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Purpose: To investigate the effect of adjusted Kestenbaum surgery in patients with idiopathic infantile nystagmus who were af-
fected by both strabismus and face turn.

Methods: This retrospective consecutive case series included 12 patients with infantile nystagmus who had face turn and
strabismus. All patients underwent adjusted Kestenbaum surgery between 1996 and 2014, and primary outcome measures
were the postoperative degree of face turn and strabismus.

Results: All patients had jerky nystagmus with compensatory face turn and strabismus. Of the 12 patients, eight patients were
exotropes and four patients were esotropes. The mean age at surgery was 12.5 + 10.7 years (range, 2-36 years). The mean
postoperative follow-up was 17.8 £ 12.0 months (range, 7-43 months). Surgery was successful in eight (66.7%) out of 12 patients.
Improvement of anomalous head posture was satisfactory in all patients, but an angle of deviation within 10 prism diopters was
not achieved in four patients.

Conclusions: Adjusted Kestenbaum surgery simultaneously improved both ocular misalignment and face turn with one-stage
surgery. Two or three rectus muscles surgery can be considered in these patients because it is not only simpler than four mus-
cles surgery but also can preserve one or two rectus muscles.

J Korean Ophthalmol Soc 2019;60(8):780-786

Keywords: Infantile nystagmus, Nystagmus, Oculomotor muscles, Strabismus

Joferrle %zlaom B0)4el oHle] AFoR A
2 I7h A om Bebge) wae
=1
=

o] Uehir, fi-g

m Received: 2019. 2. 20. m Revised: 2019. 4. 16. A
m Accepted: 2019. 7. 18.

® Address reprint requests to Jinu Han, MD

2
O -
The Institute of Vision Research, Department of Ophthalmology, = A A IF=2 H(pendular nystagmus) SAHS ek i
Gangnam Severance Hospital, #211 Eonju-ro, Gangnam-gu,

Seoul 06273, Korea B AA Q] kel ohel @9o] Jrrt Welw, EHE A
Tel: 82-2-2019-3445, Fax: 82-2-3463-1049 5k o 2718l 2AT] A Al TAs) AS 2-471 0

1
=
E-mail: jinuhan hs.ac
Jnuhaneyy MR ] B ASEARE PSRN RIS P g
She 542 7Hch Qe B9t Abg A e AH

=
ox
ok
FIF
s

.,

2
M
24
N

* 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.

780



- l:i!g

rlo

2354 (null point, neutral zone)o|2} 34, SsPdofA o
P AEo] £7] wie] Fakdol Al1ekslel UAak)
= G WAL FEU] WYL FoIES el Sl
Ad 85 Wele 59 AAE FsH %E}'z
QolerlolA ek v Wk JEe £ o
=4, oI5 wAsH] fIt 4 oK % 19535101] s
35| Kestenbaum 2 Anderson <4]0]| %43 Kestenbaum
A2 47019 AELE 5 WASEAL, Anderson &4 3h
=l 5‘?‘%‘” 2709] S st & v ST

nfb

Augmented Kestenbaum <:2]0] 5:7HE] S{iil Zr E—].% —)F
ol Abol7k AN AvpHlome W dasy % AL
A71e9 mATo] 22 o))’

T2 GorHAA 7} EHbE= Wi, Folet
AL ARA7} FHbEE 797t Hok E3E AR 9L AFEY
o] e FHbE Folete] A%, A== BN ofy
2k ARA] A= A aERl e Hol 3

ueba] B =R H2E59] adjusted Kestenbaum 4] 2]
Goto] Jopetrleiate] A== W AR WY aNE
opr 112} s3Ik

SRR

o
0
H
0E
IC3

B o A EgAH Y AFATLAIALS] 9 3 (Institutional
Review Board, IRB)2] 5¢1& %3]1 =gl on, A7)
¢(Declaration of Helsinki)& S8l H 59l ¥13: 2019-
1549-001). 19944 3 Y5 E] 2015L4 297k OC‘O}JXL% Zl
Th A o] 79 9 o] A om AYSE ARA] A3
6-7-6-7 mm2] adjusted Kestenbaum &4} A2 3}x}
1292 oz st dFEFo] 10° o)A}, ARAZo]
20 (prism diopters, PD) o]At0 &2 $&3) SAE = 37)Y
o[ 4 o] 7HeHH TS SR Sl o
Aol AFA %L BAL, Kestenbaum <412 A|3jHbe. &

]7\}% AR 13l ARA S WOk k= A 5}315}

& A RE SRS giroz AEAAL a4 9 2Hu}

7&*} AAIHAL QEAIHARS Al3sHRITH /\} 17+ &
Krimsky ¥ = ZSa7HHA S o8
J—,_, AF=Y Ao AL A FA| A] @xlo] =4
Ak 7o DA LA 24 FA Al &
o] d= S Afele] ZA=E 2} wE] §9

£ olgsto] 2atolck Eat % W A7] A

ﬂil
L9
N, o

E

s rlo
mlo o

o

=
=

> o Hz Of ox
°1N
e

N

ey

Q| : FORAITIONMSl AtAlet EEEE -

I=(electrooculography, EOG) (Nicolet Compact Four/CA2000,
Nicolet, USA) HAIE Alsjslo] qrale] wh, mhg, Wi
AZ 9 2370 015tk 2Hbo) A ek A] 2 5
SUE BAS Yo, 7Iek ohabA dghe] i ead, vt
JoF B A)o] U W ol =} AnpZRe 2AVECh
oA 6-7-6-7 mm<] adjusted Kestenbaum <4

N
—_

27
= A83haL, A9 42 duEHl Jret EOGH
of ZaH gl me} AHAL 44 A AZED] 10°
QY FAAEL 5-6-5-6 mme] minus-one &A1 ARESF
O WA OS] AR Sews 2YT T, ARG
uhgsiol wFAleke] S B WA deeie] A% 4
& 2ok QA W A2 Faslo] FuE o
A= gbol AT AE 9 WA ZAALE Aladele] o]
ARS 9 S mEE BAslec

HE el SHRRE FoMS w2 & U=,
ZArlupFste] Sddt +E#HIB.L)o 2 AlY= Ut &
+ AENE %ﬁi WS ARSI, A Wkl ut
E AR A= Y ol Aol uet Zadt vhg 4
S AAIRS 7RISkl Al3Ystlth(Table 1)

Z i,

% 1279 SRS o siglon, dAL 91, of#}
7F 310t} A= 87, WA= 49olgler, Bt
ARAZHE- 28.6 + 5.0 2] ST]-J-E|(PD) (range, 20-40PD)S
o QARASAEE] et ARAIZRE 293 + 6.1PD (range,
20-40PD), WARAEIARZQ] Bt APAZR- 27.5 + 2.9PD (range,
25-30PD) it} =5 A 6ol A4 30°, 17 A4 20°, 318
oA 15°, 27l AIA 10°9] H==Hol WHEUL, Bt
== Fhs 223 + 7.9°% a2 AIH 9] 3

2 12.5 + 10.7A(range, 2-36A)%oH, 44 &
"é I7JF_’ 17.8 + 12.07]| d(range, 7-437]d)o|Att. =
HE SRpAA Hegdo] waEAL, o] F 6%‘(50%)
ANE 5 AFEUI FurE SDY, toix] 67
(S0l A 5 ABEYI Fuke Harmzo) Wl
Hola, & Wl F7ho Sy A B
Atk 129 F 1090lA4 & A AE EHo] r15ate
3, Bt A EL 2o 0.84 £ 0.21 logMAR, ¢t
0.85 + 0.21 logMARGIT) B xFubu|HAL ZHO|AE
2 99} -4.74 + 5213 E|(diopters, D) (range, -13.75 to
+1.00D), kot -3.07 + 4.16D (range, -10.75 to +1.75D)At}.

Table 20= & 12 case A=) Y&l o5 A9 AFA|
79 ABEY Aw 49 Aol Bt Zzte] Sl
AAlol glek. 127 % 8HE6 )N AN AZEY L A

O!

> ol
>r:Ur
(= A

781



T WA=, BE SAEAA o) Fe 1
of gt =A<l MEE= =oUth 8= d==H
UROLE, LR 41g 2] ShRfo] A= %o
==9 30° 27, 15°0]5} 27)o] UATE

O 2 3AA FEaA, 1A
& A SAT AR 2ol wet EA
S AR5, dEsdel uet 2389 =
Fo A ARA] ol Q3 o] EekS THske] 4
Case 1 &A= AHH s &2 213
A= g 9 AR Ay auks Hok
a1, case 20041 A TAAETS 590l JA] TS
S 9= Hth Case 3= 84 Holz, 25PDO] QJAA] W
= d==dol 9ol 6.0 mme] b WATF A<z, 7.0 mm
o] ot oA 2AAlE % 7.0 mmo| 94k JATTH=S
AL oL o5 3 20PDO] ARAZE HoIRlE oA |
A== U ARZ A A2H=9] adjusted Kestenbaum
A8 A839aL, 66.7%2] A Al TSR
aiE 2ok
Case 7 ¥4 A2 A5 1k 37| LA of ¢Ho] Ak
H 5A| Stotolrt. Xk GA] QA AL AAtol
o 2 Wdste] Alggt HAMY 3 Hz9| &5 Hed it
A 15°9] 25 2= 9 1009 gieE Felskicth
ofe] Zpe WHE 743t Krimsky HAMY, 30PDE] QJAFA] 4
A Hok 5.6417F 9 of ol F9 2 ARKIE SA
of WA3}7| 28l 6-7-6-7 mme] adjusted Kestenbaum <:4]
= ARttt 30PDO] LARA|= tiE 15°9] Zt g ojn
shEE FAIQFRL ko] thsl 6.0 mme] WA A A=t

A FHo 2 F 4
1, Krimsky 2o ookt
e 7S ReriFig 1)

5ol ¢

2 skt v

M= AFEY 2L AL

o] o] tha LASHEI

23 9)Z2e) 3 L BAEL x 50 - AFEY I
0

+ AFA|ZH(degree of deviation)®] ¥4 A|A|s}

S°lAIAM

.

A
T3

S~

=5~

~

e S
ek
ox H4r =
for 30 ¥

=
g

32

k]
L N rle 32 we

X

NS
rl

r

Al Rl PAFe) AEEYe] wAH, 1
eEZ 5o Amo o YFETo| /1Y otk U
b golelalol 4 A7 Bk St Egn)
AFEAL FA) WP A 44 gt
¥ 7 B9l Aot o ke S 9
yur Sl AA7E ot S )
A A2 AFEY HEE 2AR Slo] 7]

AMAE 3123} adjusted Kestenbaum
=54 F 7HIE S

th. that 33.3%9] $hxto]]

2
i
s
lo
)
&

i
o]
rl:l ox,
i
H
H
Hlr
o,

Table 1. Surgical table of adjusted Kestenbaum procedure in patients with infantile nystagmus who had face turn and strabismus (to

correct the right face turn)

L . Right eye
Direction LIS @RESnl - R SIEEI(ED) Recess LR (mm) Resect MR (mm) Recess MR (mm) Resect LR (mm)
Right turn <20° 7 6 6 7

15-20A Exo 7 6 7
25A Exo 7 6 4
30-35A Exo 7 6
15-20A Eso 7 6 7
25A Eso 4 6 7
30-35A Eso 6 7
Right turn 30° 8.4 7.2 7.2 8.4
(20% augmented 15-20A Exo 8.4 7.2 8.4
surgery)
25A Exo 8.4 7.2 4.0 4.0
30-35A Exo 8.4 7.2
15-20A Eso 8.4 7.2 8.4
25A Eso 3.0 3.0 7.2 8.4
30-35A Eso 7.2 8.4

PD = prism diopters; LR = lateral rectus; MR = medial rectus; Exo = exotropia; Eso = esotropia.
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Table 2. Preoperative and postoperative data of patients with infantile nystagmus who had face turn and strabismus

Sex/ . . . Preop Postop Postop  Follow-up
No. - Refractive error and visual acuity ~ Nystagmus EOM Head turn Op name EOM head turn (months)
1 M/10 R: -sph6.00 -cyl0.50 Ax180 (x0.1) 2HzRBJ 30A R face RMRRec RLRRes Ortho Straight 12
L: -sph2.00 -cyl4.00 Ax180 (x0.4) RET turn 15° 7.5 9.5
LMR Res LLR Rec
4.0 5.0
2 M/2  R: -sph2.50 (XNA) 2-3 Hz 30A Rface RMRRec RLRRes Ortho R face 11
L: -sph2.50 (XNA) RBJ AET turn 30° 7.2 10.4 turn 5°
LLR Rec
8.4
3 M/8 R: -sph10.50 (x0.15) 2HzLBJ] 25A Lface LMRRec RLRRec 20A  Straight 41
L: cyl2.00 Ax180 (x0.1) RET turn 20° 6.0 7.0 RET
LLR Res
7.0
4 M/5 R: +cyll.50 Ax90 (x0.3) 2-3 Hz 25A Rface RMRRec RLRRes Ortho Straight 22
L: +cyll.50 Ax90 (x0.1) RBJ AET turn 30° 7.2 8.4
LMR Res LLR Rec
3.0 3.0
5 F/8 R: -sph5.00 —yl1.25 Ax180 (XNA) 2-3 Hz 35A Lface RMRRes RLRRec Ortho Straight 11
L: -sph4.00 —cyl1.25 Ax180 (XNA) LBJ LXT turn 15° 6.0 7.0
6  M/10 R: -sph6.50 —cyl4.50 Ax180 (x0.16) 3 HzLBJ] 20A Lface RMRRes RLRRec Ortho Straight 16
L: -sph7.00 —cyl13.75 Ax180 (x0.1) LXT turn30° 7.2 8.4
LMR Rec
7.2
7 F/5 R: +sph0.50 (x0.1) 3HzLB] 30A Lface RMRRes RLRRec Ortho Chin 9
L: +sph0.50 (x0.1) AXT turn 15° 6.0 7.0 Down
chin down 10°
10°
8 M/27 R: -sph13.0 —yl1.50 Ax180 (x0.1) 3-4 Hz 25A Lface RMRRes RLRRec Ortho Straight 11
L: -sph10.0 —cyl11.50 Ax180 (x0.1) LBJ AXT  turn 30° 7.2 8.4
LMR Rec LLR Res
4.0 4.0
9 F/6  R:-sph0.50 +cyl2.50 Ax90 (x0.1) 3-4 Hz 40A Rface LMRRes LLRRec 12A  Straight 43
L: -sph0.75 +cyl3.00 Ax90 (x0.2) RBJ LXT turn 30° 7.2 8.4 ET
10 M/20 R: -sph4.00 —yl3.00 Ax180 (x0.3) 3 HzRBJ 30A Rface LMRRes LLRRec Ortho Straight 7
L: -sph4.00 —y13.50 Ax180 (x0.1) LXT turn 15° 6.0 7.0
11  M/36 R: +sphl.00 (x0.2) 2-3 Hz 30A Lface RMRRes RLRRec 12A  Straight 12
L: +sph1.00 +cyll1.50 Ax 45 (x0.2) LBJ LXT turn 10° 5.0 6.0 LXT
12 M/19 R: -sph2.00 —yl0.50 Ax180 (x0.4) 3 HzRBJ 35A Rface LMRRes LLRRec 10A  Straight 18
L: +cyl3.50 Ax90 (x0.4) RXT turn 30° 7.2 8.4 RXT

EOM = extraocular motility; M = male; RBJ = right beat jerk; RET = right esotropia; R = right; RMR = right medial rectus; Rec = re-
cession; LMR = left medial rectus; Res = resection; RLR = right lateral rectus; LLR = left lateral rectus; ortho = orthophoria; AET = alter-
nating esotropia; LBJ = left beating jerk; F = female; LXT = left exotropia; L = left; AXT = alternating exotropia; RXT = right exotropia.
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Figure 1. Case 7. (A, B) At 5 years of age 30A alternating exotropia was noted with Krimsky methods. She had left face turn of 15°
and slight chin down posture. (C, D) After adjusted Kestenbaum surgery to correct both exotropia and face turn, she had nearly or-
thophoria at near with Krimsky methods. She had slight chin down posture to maximize visual acuity. The patient consented to the
use of this photography.
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