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Infantile Esotropia: Emergence of Binocular Function years
after surgery

1. Reich-d’ Almeida’, C. Costa Langa”*, F. Reich-d’ Almcida’

{ Clinica Qftalmolégica Dr. Reich-d ' Atmeida, Lishon, Portugal
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Lishoa, Lishon, Povtugal

ABSTRACT: Purpose. To demonstrate that in surgically treated infantile csotrapia (IE) pa-
tients, it is possible, afier a very long therapy and follow-up period, to achieve functional rcha
bilitation well above the conventionally accepled age for sensorial recovery. Mefhods. In a ret-
rospective observational cohort study, 45 1E paticnts were enrolled. Inclusion criteria comprised
previous surgery, follow-up of at least six years, the emergence of binocular function (BF) afier
nine years of age and maintenance of a monofixation syndrome (MS), using prism and oplical
regular re-evaluation. Resulrs. The time-lag between the first appointment and first signs of bin-
ocularity varied between 5-16 years ( 10.31 + 2.74) and age of BT appearance from age 9-16
{mean age of 12.31+1.84 ycars). Follow-up lasted belween 6-36 years (mean  16.62+ 6.68
years). From 45 patients, stereopsis was found in 31.1% (n=14), 62.2% (n=28) altained motor
and sensory fusion in real space, and simultancous perception {SP) without fusion was detected
in 6.7% (n=3). Near stercoacuily ranged from 200- 40" of arc with a mean of 88.57 -+ 55.50 and
22.22% (n= 10) presented stercoacuity of < 707, Distance stercoacuily valucs were 400-607
(mean of 176 + 135.20).Conclusion. Operated  IE cases may achicve Bl way above the con-
sensual age limit. In this study, BF sometimes arose as much as 16 years later which is epidemi-
ologically relevant in this condition and can be far-rcaching in conscquences for the paticnt's
social role and integration, thereby for his quality of life. It also reinforees the notion of brain
and visual system plasticity at a much later age.

KEYWORDS: Binocular vision: infantile esotropia; late binocularity in squint; neural plasticity;
stercopsis.

1 INTRODUCTION

‘The first goal of any squint treatment is realignment with full sensorial rehabilitation. A crux
problem in IE has been, however, recovery of BF. Scholarly attention has been given Lo the age
of surgery, and it is commonly laken as a dogma that functional results depend upon interven-
tion before the age of 6-24 months, preferably six months' ™. In recent years, from newroscience
as from the clinical ground, opposing views did quote immediate post-operative binocularity
tollowing 1E surgery in older age groups *” Though plasticity of thc visuomotor process, neuro-
adaptation potential and the building up of new neurons, all remain controversial.

In this cohort, BF did emerge in teenhood or early adulthood. Most significantly, there was a
long span (5-16years) between surgery (1%, 2" or 3" operations) and BF appearance.

2 METHODS
Inclusion eriteria: Diagnosis of 1€, consensually expressed in its definition®. In all cases. a con-

vergent deviation started 1-4 months afler birth, with clear photographs taken during that period
and further on until the date of the first exam. Cases re-examined in the Jast two years were
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chosen. Also selected because development ol binocularity oveurred at a later stage (= ape of
9 years) and evolved o an MS stable anple (=108 from onthotropiad. Exclusion criteria:
Among other excluding wsoal clanses, patients were alse excluded 15 doubts existed as 1o the
date of the suquint {irst signs, Saegical profocol: enber aunibieral KR ar o bimedial recession
Ovceasionally M cctro-equatorial myopexy wis applicd. Lonbal or fomis ineisions were used
Surgery wars peclormed by the same sargeon (FRA Y ata private hospatal in Lishon,

Follow ap roatine: A comprehensive ophthalmological-orthoptic exam was carmied out, (1) For
refraction: all were subject e atrepine eyeloplegia Gitropine sulpbate 1%, 3 8/ day Tor 3-5
days). Relvaction was periodically rechecked by retinoscopy. Olten also by computerized
assistanee (Sure-Sight AR). (2) Fiswal acuity (VA) was ssed (nearfdistimee) by the usual
Lests dependent upon age: (3) Binocrdarity assesssent: For SI Bagolind (pear and distanee),
Maddas wing (near), Maddox rod (Tor distaiee) were adopted. For seasory fision: Bagoling,
Worth 4-dor: (near Adistaree; macular/lovealy; For moter fission: vergences were evalualed with
prism bars (near/ distance L.Quartiles, inerquartile ranges, dind median values were analyzed: (4)
Stercoacuity: For near, stercoacuity was evaluated using the Randot Preschool Stercoacnty
Test, TN, the Siereo Butterlly Test, Lang-Stereotests Eand 11 and Frisby. For distanee, both
Fandot (3 muy and the Mentor B-Vat H-5G (6 m.) were adopted, Stereo wests were administered
and scored aceording o commuonly established practice and o the manulicturer™s instructions:
{5} Prisanss Horizontal vresidual deviations <, 10N, or vertical (- 4-6Y) following surgery or in-
between aperations, were corrected adopting grovwnd-in-prisms {GIP), repularly updated. Within
monolixation range, GIP were used to maximally colfupse the subjective ange

Follow-ap at the decisional stage: |.ength of [ollow-up was ool a malier of congern,. When a
hinocubur response was present, thevapy was contiued, though this decision was dependent up-
on the parents/pativits chaice. Treatment was kept untilfaficr aduithouod.

Data statistical analysis: e SPSS method of deseriptive statistics, (IBMSPSS Statistics, 22,
dueskiop 64-bit version) was adopted Tor this work,

3 RESULTS

From o total of 45 patients, 22 were oule (35,9 %) and 23 female (51.1%). Age ol Destap-
pointment (AFAY was the date when they were first examimed al e elime, Mean AFAd was
90 0 17,76 months withoa range of =72 months. The sean e for Dsi surgery was $5,93 ¢
LT months with o range of 14-84 months, Fisaal acuity: Resorting to patching, drug penahi-
sation Gitropine sul ey and optical penabization, single or combined, amblyopia, when presei,
ok between 7- 28 months 1o normalize, with final normal iscacuty (near/distance)

Mator resadts: Table | discloses the nomber and relative frequency ol operations,

Table 1. Results /Surgery: Number, Frequency, and Relative Percentage,

Number of operations Frequency Percentage
| 1 29 64.4
2 13 28.9
3 3 6.7
Total a5 100.0
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Yable 2. Results/ Stereopsis parameters (™) SR

Minimum Maximum Meal.a Standard deviation
Near 200 40 88.57 55.50
Distance 400 60 176 135.20

Table 3. Results/ Age of emergence of BF and aqe of last appointment (ALA)
Minimum Maximumy Mean Standard deviation

Age of BF emergence (years) 9 16 12.31 1.84
ALA 11 41 21.60 7.55

Time-tugs: BE emergence and follow-ap: rom AFA 1o the fiest detection of BBE and Trom AFA
1o the achicvement of a stable monafixation sensory-motor status (Fable 4.

Tabled IEmBrgenoe bl Blnaeaarauncien and Dme ot iolawsup fyaars ) TS

Minimum Maximum  Mean Standard  deviation

Follow-up 6 36 16.62 6.68
Time-lag: AFA to BF 5 16 10.31 2.74
Time-tag: AFA to stable BF 10 30 15.49 3.36

ol ap perssd is consudered as heamomg e age o the Biestappominsot (XY 0T daen

Refraction: Wilh 4 exeeptions. iyperopia was Jow 0y s Budime contrasted with
sighificant astipmatisms ¢ 2:00% noticeable in the Lrge magorigy of the cobort (9355 n 13y,

4 DISCLSSION

Stabiliny' ™ is arguably the basis for BEbut the Tatter s . i graranton ol siabihty. In con-
seyquence. we might submit and hypothesize a putative sefting ol mwtion ol e metor-senson:
foep This study provides evidence w conohorate it The et it most ol these patients pre-
sented a sienilicant degree ol astigmatism acicd a2 posilive spur in prompting a fregquent ad
spontancons coreection ol the Irmme position. (s conteibuting (o a stable isosensory mput. The
adepted strategy. whereby at the disclosuree of the Firsl signs of hinoeolwity, every ellort was
directed ab fine-bming and correcting motor varables is the core ol this medical approach.
Renaming verticalhorizontal imbatanees were colliapsed. namely the horizontal subjective
angle 1o less than 47 which might act as a fillip i stereo inducement™. - By Taying the
Torndations Tor an MS which can occasionally careand may decompensate!”, though on
the whaole being sl a vector lor a stable ocular alignmen®!

Sensitive period for recovery: From the Gone eritical mEaney and childhood periods ol ontoge-
ny. we are chietly concerned with this interval of time, W respotids T the first 57 years of
lile. an age where the visnal system stifl as w higher plasteity amd potential Tor recovery'' In
this cohorl. hinocularity resurliced luer - age of 9 yeans), way above it dinul.

In recent years, thongh, a contrarian bent stressed 1o a decree. thiat hoth the visuemotor system
andd the brain are plastic ™%, pliable o adaptation amnd cven capable of creating new neurens
cells in adulthood ™. Examples are found in adult treatment of amblyopia ™ and binocalarity
VU Phase concepis., That o B and vision is shart-fer plasticite sesici and that ol forrige-
terms plasticine svstems sicdis secn fo he apperad ot end, loweyer, short=terni ad bong-tesm
plasticity might not be opposing bl complenwentiary mechinisoe where the Tatier, comes along
as 1 second phase with some remaining albeit possibly weaker adaplative capacily,

S OCONCTUSION

Summing up. we might lghlight it most therapy consensus about 41 stresses s poor e
tonal prognosis, the sine gua non nege Tor sery carly saesery, prederably belore siv months ol
s s the amplicit agreement that wheneser BEappeared i nani fested shortly alier surpery

A opposed 1o that, this work might eapress o somew bad better Tinctioal progioses lor this
condilion, along with the message at teachieve sensery resubts i is wortl followine 11 pa
tients and keep rving Terasyidronie: monotixational or micvoliopie condition 1n il seio-



tor (surgery) and isosensory (prisms, off-centered lenses) prerequisites are carelully monitorized
BF may emerge even after a gap of several years.

To the best of our knowledge this is the first published work, where, with late operated 1E, BF
emerged following years ol post-operative treatment.

Take-home message: (1) Long follow-ups coupled with constam endeavor for isosensonal and
isomotor ocular conditions, seem to be subjacent in the delayed functional outcomes;

(ii) Binocular oulcomes, emerging a large lime-lag (6-36 years) afier surgery, are achievable,
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