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STUDY OF THE RETINAL NERVE FIBER LAYER IN
CHILDHOOD STRABISMUS

ESTUDIO DE LA CAPA DE FIBRAS NERVIOSAS DE LA RETINA
EN EL ESTRABISMO INFANTIL

RECHE-SAINZ JA, DOMINGO-GORDO B, TOLEDANO-FERNANDEZ N

ABSTRACT RESUMEN

Objective: To assess possible differences in theObjetivo: Comprobar si existen diferencias en e
retinal nerve fiber layer (RNFL) thickness betweengrosor de la capa de fibras nerviosas de la reti
children with strabismus and controls. This study(CFNR) entre nifios estrabicos y nifios con visio
also compared esotropia with exotropia cases, anbinocular normal. Estas diferencias también ¢
dominant eyes with non-dominant eyes. estudiaron entre nifilos con endotropia y exotropiz
Method: 31 children with esotropia, 17 children entre los ojos dominantes y no dominantes de nifi
with exotropia and 32 controls were studied. Theestrabicos.

peripapillary RNFL average thickness was determi-Método: Se incluyeron 31 nifios con endotropia, 1
ned in 4 different areas (inferior, superior, nasal anccon exotropia y 32 nifios controles. Se midio |
temporal) using optical coherence tomography.  CFNR peripapilar de ambos ojos mediante tomc
Statistical analysis was performed a) between thgrafo 6ptico de coherencia, obteniéndose los gros
strabic children and the control group, b) betweerres en 4 sectores: superior (S), inferior (1), nasal (I
the esotropia and exotropia groups, and c) betweey temporal (T). Se determind estadisticameni
the dominant eyes and the non-dominant eyes of th(p<0,05) si existian diferencias de dichos grosort
strabic children. en los siguientes supuestos: a) entre los nifios ¢
Results: No statistically significant differences in estrabismo y los niflos controles b) entre los nific
RNFL thickness were found in any of these statisti-con endotropia y exotropia c¢) entre los ojos dom
cal comparisons. nantes y los no dominantes de los nifios estrabict
Conclusions:From this study, no evidence of chan- Resultados:En ninguna de las comparaciones rez
ges in RNFL thickness, associated to the existenclizadas, ya sea considerando la totalidad de ojos
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of strabismus, were foun@rch Soc Esp Oftalmol bien sélo los dominantes con los no dominantes,

2006; 81: 21-26). encontraron diferencias estadisticamente signific
tivas (p>0,05 t de Student).

Key words: Retinal nerve fiber layer, optical cohe- Conclusiones:Segun los casos aqui comparado:

rence tomography, strabismus. no hay variaciones de la capa de fibras nerviosas
la retina que se asocien con la existencia de est
bismo.

Palabras clave:Capa de fibras nerviosas de la reti-
na, tomografia de coherencia 6ptica, estrabismo.

INTRODUCTION restrictive or sensory strabismus and those assoc
ted to neurological or malformation disorders. Ir
Strabismus is one of the most prevalent condi-addition, patients with deep amblyopy (AV < 0,3)
tions in childhood (2-4%) (1,2). However, its ethio- were also discarded. Patients with spherical equiv
pathogeny continues to be uncertain because thents (EE) under cyclopegic refraction above +!
specific anatomic and physiopathological mechadioptries (D) of hypermetropy or -4D of myopy, or
nisms which cause strabismus are not known. those presenting anisometropy over 2D were als
On the other hand, Optical Coherence Tomo-excluded. None of the selected strabic patients h
graphy (OCT) is an easily applied clinical techni- been submitted to surgery or treated with botuli
que which allows to take «in vivo» quantitative toxin muscle injections at the time of RNFL mea:
measurements of the thickness of the peri-papillasurement, even though they could be under pena
RNFL thickness. The RNFL made up by the axongzing treatment due to amblyopy.
of the retina ganglyon cells, which group to form Accordingly, the groups of patients were esta
the optic nerve and project towards the lateral geniblished as follows:
culated body. The retina ganglion cells represent the GROUP A: 31 children with endotropy (16 boys
second neuron of the optic pathway, and thus are aand 15 girls), average age 9.23, DE 4.54 (range
essential afferent link in the visual process. Due tdl5). The mean strabismus deviation angle we
the OCT, it is possible to make a clinical explora-+12.48 Dp and the mean cyclopegic refraction of
tion of this retina layer since it is a quick and non-2.10 D for dominant eyes (DOM) and of + 2.48 C
invasive procedure. for nondominant eyes (NO-DOM). Five of these 3.
This study analyses the existence of a possibl@ndotropy cases presented amblyopy, with AV > 0.
«retinal anomaly» of strabismus (variations in thein all cases.
thickness and distribution of RNFL). The RNFL  GROUP B: 17 children with exotropy (7 girls and
thickness of dominant (DOM) and non-dominant 10 boys), average age 16.33, DE 7.92 (range 7-2.
(NO-DOM) eyes in strabic pediatric patients are The mean deviation angle was of -16.63 Dp with
statistically compared. In addition, said RNFL mean cyclopegic refraction of -0.76 D for DOM
thickness comparisons are made between endotrogyes and of -0.66 D for NON-DOM eyes. Only twc
and exotropy. of these 17 patients presented amblyopy, with AV
0.7 for all cases.
GROUP C: 32 control children (18 boys and 1«
SUBJECTS, MATERIAL AND girls) with normal binocular vision, average age
METHODS 9.75 years, DE 3.39 (range from 4 to 20 years
Mean refraction was + 0.82 D for right eyes and -
Strabic children and controls proceeded from theD.88 D for left eyes.
health area No 9 of the Community of Madrid and In each one of said groups the width of the retin
were included consecutively in this study by ordernervous fibre layers was measured by optical coh
of access to our practice. We only considered chilrence tomograph (OCT-3, Carl Zeiss, Meditec
dren aged four upwards to ensure adequate coop®ublin, CA, USA). RNFL 3.4 mode was utilized
ration in the tests, excluding those with paralitic, for the measurements (three readings per eye) (fi
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1) under mydriasis obtained with 1% cyclepentola-
te eye wash (Colircusi cycloplegic 1% Alcon Cusi,
El Masnou, Barcelona, Spain). The measurement
were analyzed using the Thickness Average Analy
sis protocol which can quantify the mean thickness
in microns (W) in 4 peri-papillar sections: inferior,

superior, nasal and temporal (fig. 2).

It was verified whether the perpi-papillar thick-
nesses of the study matched a normal distributiol
(Kolmogorov-Smirnov test). Subsequently, through
the «t for Student» any statistically significant dif-
ferences was determined (p<0.05) for the meal
thicknesses and for each RFNL section (inferior,
superior, nasal and temporal) in the following
assumptions:

a) Between each one of groups A and B, with the
control group C.

b) Between the eyes of group A with the eyes ol
group B. :

c) Between the dominant and nondominant eye:
of each group; in the case of group C, the right eye
were compared with the left ones.

For the statistical study, the SPSS programme =]
was used, version 11.0 (SPSS Inc, Chicago, lllinois - |
EEUU). |

RESULTS

All the RNFL thicknesses matched a normal dis- |'..I _5;\

tribution according to the Kolmogorov-Smirnov a7

test (p>0.15).

— The mean thickness of RNFL for all the
group A eyes was of (102.87 um DE 32.87) (table
), without finding statistically significant differen-
ces (p = 0.4942) between the DOM eyes (102.0:
pum DE 33.15) and NON-DOM (102.48 um DE »
32.80). When considering the RNFL thickness for| S8
each section: inferior (1), superior (S), nasal (N) anc
tem-poral (T), no statistically significant differen-

- - .- > —_— —_

: : ; -Fig. 1: A: Schematic representation of the fibre layers c
> . X .
ces were evidenced either (p>0.05) in the correlatlthe retina. B: Scheme of RNFL mode 3.4 which carrie

E%ﬁg?::??anbg IT)E.“d sections in DOM and NON'?nur':]-512 peri-papillar measurements on a radius of 1.7
— The mean RNFL thickness for all the exotropic

eyes was of (102.35 um DE 35.52) (table 1) without

finding statistically significant differences

(p=0.4856) when comparing the mean thicknesses — The mean RNFL thickness for all the contro

of DOM (102.15 DE 35.99 pm) and NON-DOM group eyes (group C) was of (104.71 um DE 30.8

eyes (101.88 DE 33.91 um). When comparing thetable 1). No statistically significant differences

thicknesses of said eyes section by section, said difvere found (p=0.2756) in the comparison of th

ferences were not found either (table I1). mean thicknesses of right eyes (104.42 um D

ARCH SOC ESP OFTALMOL 2006; 81: 21-26 23



RECHE-SAINZ JA, et al.

30.31) and left eyes (105.00 um DE 31.54). No st:
tistically significant differences were found either
in the comparison of the thicknesses of peri-papille
sections (table II).

When comparing the mean RNFL thicknesses (
the group A and B eyes, no statistically significan
differences were found (p= 0.4524). This was als
the case when comparing peri-papillar sections,
when comparing the mean and section thickness
of the group A with group B eyes and of B with C
group eyes, with the result that no statistically sic
nificant differences were found in all cases (p>0.0t
(table 1).

NTHL Tk oL T
[ e N T
il o -

P T e

D DISCUSSION

ECH| OCT has represented a considerable technic
1 advance because it allows obtaining high-resolutic
am | images of tomographic sections of the retina ar
3 the optical papilla. Likewise, its capabilities to carry
Fig. 2: Analysis report as per «RFNL Thickness Avera-OUt_quantitative _measurements of the retina ar
ge Analysis» protocol. For this study the mean thicknesRNFL at the peri-papillar level have made OCT :
ses of each section (inferior, superior, nasal and tempohigh performing diagnostic tool for macula anc
ral) were considered. optical disk pathologies.

Table I. RNFL thicknesses per section and mean peri-papillar in each one of the groups. Summary of comparisons and
levels of significance

RNFL thicknesses (L) Means comparison (p <0.05)

GROUPA GROUPB GROUP C AvsC BvsC Avs B
Inferior sector 131.63 129.20 136.30 0.145121989 0.104274255 0.3791432¢
Superior sector 127.61 129.65 128.62 0.39094688 0.4296859 0.3752092!
Nasal sector 84.82 85.60 85.03 0.47447353 0.42927408 0.4491765:
Temporal sector 67.37 64.95 68.82 0.27991122 0.12867173 0.2871459:
Peripapillar av. 102.86 102.35 104.69 0.2577458 0.28092437 0.4524807:

t of Student with significance level p<0.05.

Table 1l. RNFL thicknesses per section and peri-papillar mean in the dominant and nondominant eyes in each one of the
groups. Summary of comparisons and levels of significance

RNFL thickness (u)

Means comparison (p <0.05)

GROUP A GROUP B GROUP C A B C
DOM NO DOM NO oD (O DOM vs DOM vs OD vs
DOM DOM NO DOM NO DOM (ON)

Inferior sector

132.22 131.67

130.40 129.10

135.97 136.64

0.437694377 0.455023017 0.42236

Superior sector 126.16 125.13 126.60 130.80 128.09 129.15 0.370475573 0.340376866 0.3864!
Nasal sector 82.22 87.00 86.70 82.60 84.73 85.33 0.25281659  0.26932173  0.39748.
Temporal sector 67.53 66.20 64.90 65.00 68.85 68.79 0.35658293  0.49277003  0.48894
Peripapillar av. 102.03 102.48 102.15 101.88 104.41 104.98 0.494200009 0.485644652 0.2755¢

t of Student with significance level p<0.05.
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The cases presented in this study belong mainlgifferences would disappear if we make a compar
to patients in paediatric age. It must be emphasizedon with control eyes which are normal but hypel
that for ages below 15 the RNFL normality thick- metropic (7). Therefore, ocular refraction is a factc
ness parameters have not been described (3). which has the greatest influence in the creation

In the case of strabismus, the existence of serthe thickness of RNFL and not the mere existenc
sory and motor imbalances between both eyes leads amblyopy.
us to think that there may be differences in the den- In all the patients of our study, the range o
sity or distribution of the RNFL between the fixa- refraction carried out under cyclopegy varied be’
ting and the deviated eye, but also between the eyageen +2,5 and -0,75 D, and therefore the possik
of the different types of strabismus (endotropy andvariations of RNFL thickness attributable to refrac
exotropy). In the latter assumption, the differencedion have been minimized.
could be even more feasible because these are con-By way of conclusion and according to the com
ditions having different sensory and vergential sig-pared cases, it appears there are no variations in
nificance. However, according to the results obtai-number or distribution of the fibres of retinal gan
ned in this study, there are no differences betweeglionary cells associated to the existence of strabi
the RNFL thickness in all the comparisons, consi-mus. The possible neuronal variations could k
dering the DOM and NON-DOM eyes of the samefound in other nervous structures of the senso
time of strabismus or between the eyes of childrerintegration of visual information or the motor effe-
with strabismus compared to control cases. Thererent path.
fore, it does not seem there are any differences in
the layer of retina nervous fibres in strabismus pat-

hology.
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