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Aim of the research —to make a comprehensive assessment of anatomical, optical, biomechanical and morphometric parameters
of the eye in children with acquired myopia and syndrome of undifferentiated connective tissue dysplasia.

Materials and methods. We examined patients of 2 groups: the | group — 44 children (88 eyes) with myopia of mild degree and
phenotypic manifestations of connective tissue dysplasia, the Il group — 40 patients (80 eyes) with myopia and without signs of
connective tissue dysplasia. We measured the following parameters: corneal refractive power, corneal diameter and radius, thick-
ness of the cornea, anterior chamber depth, lens thickness, sagittal length of the vitreous body, axial length of the eye, corneal
hysteresis, peripapillary retinal nerve fiber layer thickness.

Results. We revealed significant differences in the anatomical, optical and biomechanical parameters of the visual analyzer in
children with myopia of mild degree on the background of the UCTD, in contrast to children with myopia and without connective
tissue dysplasia, which consisted in corneal refractive power reduction to an average of 41.25 [40.62; 41.75] D, increase in
the corneal radius to an average of 8.13 [7.97; 8.28] mm, the corneal diameter to an average of 12.5[12.1; 12.7] mm, the anterior
chamber depth to an average of 3.8 [3.4; 4.0] mm, the sagittal length of the vitreous body to an average of 17.6 [17.3; 18.0] mm,
the axial length of eye to an average of 24.9 [24.4; 25.4] mm, decrease in corneal hysteresis to an average of 11.2 [10.6;
11.7] mm Hg. Peripapillary retinal nerve fiber layer thickness was reduced to an average of 87 [85; 93] um.

Conclusions. The obtained data can be useful in a comprehensive assessment of ophthalmic manifestations of undifferentiated
connective tissue dysplasia syndrome, in myopic process development prediction and in individual treatment tactics determination.

AHaTomo-0NTHYHI, 6ioMexaHiuHi Ta MOpdOMETPUUHI NapameTpu oKa B AiTeit
i3 HabyTol0 Mioni€lo Ta CHHAPOMOM HeaudepeHLinoBaHOi AMCNAA3ii CMOAYUHOI TKAHWUHU

T. €. Unbynbcbka, H. I. 3aBropoaHs, 0. M. IBaxHeHKo, O. €. NawukoBa

MeTa po60oTH — BUKOHATU KOMMIEKCHE OLIHIOBAaHHS aHaTOMO-ONTUYHMX, BioMeXaHiYHNX | MOPPOMETPUYHNX MOKA3HWKIB OKa B
JiTel i3 HabyTo MioMieto Ta CMHAPOMOM HeaMdEPEHLINOBaHOT AVCnnasii ConyYHOT TKaHUHW.

Marepianu Ta metogu. O6¢Texwnu nadieHTie ABox rpyn: | — 44 outuhm (88 oveit) 3 Mionieto cnabkoro cTyneHs Ta heHOTMNOBUMM
nposiBamMu Crony4HoOTKaHWHHOT Aucnnasii, || rpyna — 40 naviexTis (80 o4eit) i3 Mionieto Ta 6e3 03Hak Cnony4YHOTKaHWHHOT Aucnnasii.
BumiproBanu nokasHuk 3anomntoBaHoi CUi poriBku, AiaMeTp poriBky, pagiyc KpUBIU3HM POFiBKY, TOBLLWHY POriBKM, rnbuHY nepea-
HbOI Kamepu, TOBLUWHY KpULUTanuKa, caritanbHy JOBXWHY CKMOMNOAIGHOro Tina, akcianbHy JOBXWHY O4HOTO abrnyka, KopearnbHuii
rictepesuc, nepunaninspHy TOBLUWHY LUapy HEPBOBMX BOIOKOH.

Pesynkratu. Busisunm iporigHi BigMiHHOCTI 3@ aHaTOMO-OMTUYHUMU, BioMEXaHIYHIMM 11 MOPPOMETPUHHUMM MOKA3HUKaMM 30pOBOTO
aHanisaropa giteii i3 mionieto cnabkoro ctynens Ha Tni CHACT i giTeit i3 mionieto 6e3 cnomy4HOTKaHWHHOT AUCnnasii, Lo nonsirakTb
Y 3HUKEHHI 3ar10MIToBaHOI CUMu poriBku B cepeHbomy Ao 41,25 [40,62; 41,75] anTp, 30inbLueHHi pagiyca poriskv B cepesHbLoMy
no 8,13 [7,97; 8,28] mm, piameTpa poriskv B cepeaHbomy Ao 12,5 [12,1; 12,7] mm, 30inblueHHi rnbuHn nepeaHboi kamepu B
cepenHbomy 1o 3,8 [3,4; 4,0] MM, 36inbLUEHHS cariTanbHOI AOBXMHM CknonogibHoro Tina B cepeaHbomy Ao 17,6 [17,3; 18,0] Mm,
30iNbLUEHHI aKcianbHOI JOBXMHN OKa B cepeHboMy A0 24,9 [24,4; 25,4] MM, 3HIXKEHHI KOPHEANbHOTO riCTepesncy B CEpeaHLOMY
00 11,2 [10,6; 11,7] MM pT. CT., 3HWKEHHI TOBLLWHM LWapy NepunaninspHMX HEPBOBMX BOMOKOH y cepeaHbomy Ao 87 [85; 93] um.

BucHoBku. Pesynsrati MoxyTb 6yT1 KOPUCHUMM B KOMMIIEKCHOMY OLHIOBaHHI 0TanbMOMOriYHUX NPOSIBIB CUHAPOMY Heay-
dhepeHLioBaHoi ancnnasii cnony4YHoi TkaHWHK, NPOrHO3YBaHHI PO3BUTKY MiOMIYHOTO MPOLECY | BUSHAYEHHI iHAMBIAYanbHOI
TaKTUKM MiKyBaHHS.

AHaTtomo-onTHueckue, bUoMexaHMuecknue U MoppomeTpUueckue napaMeTpbl raasa
y AeTel ¢ NpuobpeTeHHO MUoNUen U CUHAPOMOM HepAudepeHLIMPOBAHHOW AUCTIAA3UU
COEAMHUTEAbHOMN TKaHH

T. E. Ubibynbckas, H. I. 3aBropoaHsas, E. M. UBaxHeHKo, E. E. MawkoBa

Llenb pa6oTbl — NPOBECTW KOMMEKCHYIO OLIEHKY aHaTOMO-OMTUYECKWX, BUOMEXaHUYECKIX U MOPGOMETPUYECKUX NoKa3aTenen
rnasay aeteit ¢ NprobpeTeHHo MMONe n CMHAPOMOM HeaudhepeHLMPOBaHHON ANCNNA3MM COEAUHUTENBHOM TKaHMW.

Matepuansi n metopkl. O6cnenosanv nauveHTos 2 rpynn: | rpynna — 44 pebenka (88 rmas) ¢ Mmonmeri cnaboil creneHn n deHo-
TUNUYECKAMM NPOSIBNIEHNSMI COEONHUTENBHOTKAHHOM Ancnnasuy, |l rpynna — 40 nauvenTos (80 rmas) ¢ Muonvei 1 6e3 NprusHakos
COeAMHUTENBbHOTKAHHOM Ancnnasuu. Viamepsnu nokasarers NpenoMastoLLel curbl pOroBuLbl, AMameTp POroBuLLbl, Paanyc Kpu-
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BU3HbI POroBULibl, TONLLMHY POroBULLbI, I'J'Iy6VIHy nepenHeVI Kamepbl, TONLWMHY XpyCTanuka, caruttanbHyro ANUHY CTEKNOBULAHOIO
Tena, akChanbHyt AnvHY rmasHoro A6bnoka, KOpHearbHbIN rcTepesuc, nepunanunnapHyo TONLWWHY Cnost HEPBHbLIX BOJTOKOH.

Pesynkrathl. YCTaHOBMEHbI AOCTOBEPHbLIE PA3NMYNA B aHATOMO-OMTUYECKUX, B1OMEXaHNYECKX U MOPOMETPUYECKUX MOKa-
3aTensix 3pUTernbHOro aHanusatopa y Aeten ¢ Mvonven cnaboi cteneHun Ha coHe CHOCT v geteit ¢ Myonveit 6e3 coeanHu-
TENbHOTKAHHOW AMCNa3nn, KOTOPbIE 3aKIOYAOTCS B CHKEHWW NPENOMIISIOLLE CUMbl POTOBULbI B cpeaHeM ao 41,25 [40,62;
41,75] anTp, yBENUYEHUN paguyca porosuLbl B cpeaHem fo 8,13 [7,97; 8,28] mm, anameTpa porosuubl B cpeaHem o 12,5[12,1;
12,7] MM, yBenu4eHum rmy6uHbl nepeaHeit kamepsl B cpeaHem 1o 3,8 [3,4; 4,0] MM, yBENUYEHUN caruTTanbHoOM AnWHbI CTEKIO-
BUAHOrO Tena B cpeaHem o 17,6 [17,3; 18,0] Mm, yBennyeHuu akcuanbHOW AnvHbI rnasa B cpegHem ao 24,9 [24,4; 25,4] mwm,
CHVXXEHMM KOpHeanbHoro ructepesunca B cpeaHem o 11,2 [10,6; 11,7] MM pT. CT., CHKEHWUM TOMNLLUMHBI CI0S NEPUNanMANSApHbIX
HEePBHbIX BOIOKOH B cpeaHeM Ao 87 [85; 93] um.

BbiBogbl. Pesynstartbl MOryT 6biTb NOME3HBIMW B KOMMMEKCHOW OLEHKe 0pTanbMOMOrMYECcKUX NPOsSiBREHN CUHApoMa
HeanddepeHLMPOBaHHON AUCTNa3UN COeaUHUTENBHOW TKaHW, NPOrHO3MPOBaHUM Pa3BUTUS MMOMWYECKOro npoLlecca u

onpegeneHum MHAMBMAYanbHOW TaKTUKW NEYEHUs.

Acquired myopia is one of the main issues in ophthalmology,
because even today, despite the achieved successes, it
occupies a leading place in the structure of ocular pathol-
ogy among the child population [5]. A distinctive feature of
this pathology is its progressive course with various kinds
of complications development which lead to poor vision
and child’s social adaptation disruption. Among the factors
that increase the risk of myopia onset and progression are
connective tissue structural and functional disorders of
child’s organism related to the undifferentiated connective
tissue dysplasia syndrome, which is often accompanied by
changes in connective tissue of the eye membranes [2,4,6].
According to various authors, as well as our own studies,
myopia in children with connective tissue dysplasia is ob-
served from 36.2 % to 79.2 % of cases, and the number of
children with progressive course exceeds 37.2 % [1,6,7].
Therefore, it seems advisable to perform a comprehensive
assessment of anatomical, optical and biomechanical pa-
rameters of the eye in children with acquired myopia and
the undifferentiated connective tissue dysplasia (UCTD)
syndrome. This will allow further application of the obtained
results in practical work to predict the myopia course and
the choice of treatment tactics.

Aim of the research

To make a comprehensive assessment of anatomical,
optical, biomechanical and morphometric parameters of
the eye in children with acquired myopia and syndrome of
undifferentiated connective tissue dysplasia.

Materials and methods

We examined 84 children (168 eyes) with acquired myopia
of mild degree (E. S. Avetisov’s classification, 1968). Phe-
notypic signs of connective tissue dysplasia were revealed
in 44 patients (88 eyes) (according to the diagnostic criteria
of T. Milkovska-Dimitrova and A. Karakashov) [2]. These
patients made up the | observation group. Among them, a
mild degree of UCTD was revealed in 24 patients (56.8 %),
moderate degree in 20 patients (43.2 %). The Il group
consisted of 40 patients (80 eyes) with myopia and without
phenotypic manifestations of the UCTD. The average age of
patients in the groups did not differ significantly: 9.7 £ 0.18
and 10.1 £ 0.21 (P > 0.05), respectively. The average val-
ues of myopic refraction were: -1.75 + 0.8 dpt in patients
of the | group and -1.65 + 0.7 dpt in patients of the Il group
(P>0.05). Visual acuity without correction was 0.2+ 0.151in
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the I group and 0.2 £ 0.11 in the Il group (P > 0.05). Visual
acuity with correction in all patients was 1.0. Ophthalmic
examination included visometry, autorefractokeratometry
(MRK 3100P, Huvitz) before and after cycloplegia, biomi-
croscopy, ophthalmoscopy, pachymetry (VISANT OCT),
optical biometry (IOL-Master, Zeiss), ultrasound (Ultrascan,
Alcon), examination using analyzer of biomechanical pro-
perties of the cornea (ORA, Reichert, USA) and the optical
coherent tomograph Stratus OCT 3000. We measured
indicators of corneal refractive power, corneal radius and
diameter, thickness of the cornea, anterior chamber depth,
lens thickness, sagittal length of the vitreous body, axial
eye length, corneal hysteresis, peripapillary retinal nerve
fiber layer thickness. Statistical processing of the obtained
results we carried out on a personal computer by the pro-
gram Statistica 6.0 (StatSoft Inc., License No. AXXR712D-
833214FANS5). Descriptive statistics were presented in
the form of median and interquartile range — Me [Q25; Q75].
A comparison of the data obtained for the two study groups
we carried out using the nonparametric Mann—-Whitney
U-criterion. The result was considered to be statistically
significant at P value < 0.05.

Results and discussion

During the research we revealed the following data of vi-
sual analyzer biometric parameters. The index of corneal
refractive power in the group | patients was significantly
lower than in the group Il (Fig. 1): Me in the group | 41.25
[40.62; 41.75] dpt, in the group Il Me 43.25 [42.75; 43.75]
dpt (P < 0.05).

From the graph in Fig. 2, which reflects the Me value
and the corneal radius distribution, a significantly larger
value of the corneal radius in children of the | group is seen:
8,13 [7.97; 8.28] mm, while in children of the Il group this
indicator is: Me 7.7 [7.5; 7.8] mm (P < 0.05).

From the graph in Fig. 3 significantly larger Me di-
ameter of the corneal diameter is seen: 12.5 [12.1; 12.7]
mm in the group | and 11.5 [11.3; 11.6] mm in the group Il
(P<0.05).

Investigation of the corneal thickness (Fig. 4) did not
reveal reliable data between the two groups indicators. Me
in the | observation group was 542 [537; 548] microns, in
the Il group Me 540 [534; 554] micron (P > 0.05).

In children of the group | the anterior chamber depth
was 3.8 [3.4; 4.0] mm, while in children of the group Il
this indicator was significantly lower: 3.6 [3.4; 3.7] mm
(P <0.05) (Fig. 5).
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Fig. 2. Median and range of corneal radius parameters in patients of the | and Il
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Fig. 6. Median and the range of the lens thickness in patients of the | and Il observation

groups.

The indicator of the lens thickness (Fig. 6) did not have
a significant difference between the observation groups. In
the group | it was 3.55[3.51; 3.63] mm, in the group I, 3.58

[3.53; 3.61] mm (P > 0.05).

Me of sagittal length of the vitreous body in the | group
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significantly exceeded the data in patients of the Il group:
17.6 [17.3; 18.0] mm versus Me 15.9 [15.4; 16.1] mm
(P<0.05).

Comparison of the average axial eye length in patients
with myopia associated with UCTD and in patients with my-
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opia without signs of UCTD revealed differences because
this parameter was increased in children of the group |,
although the indicators of clinical refraction did not differ
significantly between groups. Thus, in children of the group
| Me of the axial eye length was 24.9 [24.4; 25.4] mm, in
children of the group Il Me was equal to 23.9[23.4; 24.5] mm
(P <0.05) (Fig. 8).

Acomparative analysis of the eye anatomical and opti-
cal parameters in children with myopia on the background
of UCTD and with myopia without UCTD manifestations
showed the following. The corneal hysteresis, which char-
acterizes the eye cornea-scleral capsule biomechanical pro-
perties, was significantly lower in the children of the group
| 11.2 [10.6; 11.7] mm Hg, in children of the Il group 12,4
[11.1; 13.0] mm Hg, (P < 0.05), (Fig. 9).

Peripapillary retinal nerve fiber layer thickness in chil-
dren of the group | was 87 [85; 93] um, which was significant-
ly lower than in the Il observation group 92.5 [90; 98] pm,
P <0.05 (Fig. 10).

The analysis of the presented data allows to offer
the opinion that the visual analyzer in children with myo-
pia on the background of UCTD has certain anatomical,
optical and biomechanical features, unlike children with

Zaporozhye medical journal. Volume 20. No. 3, May — June 2018

of the | and Il observation groups.

myopia which is not associated with the UTCD. Thus,
children with myopia and connective tissue dysplasia are
characterized by more “flat cornea” (low refractive power
of the cornea), increased corneal radius and diameter, a
deeper anterior chamber, as well as larger sagittal length
of the vitreous body and axial length of the eyeball with
the same clinical refraction of the eye in children with
connective tissue dysplasia and without it. At the same
time, thickness of the cornea and lens don't have sig-
nificant differences between patients with myopia on
the background of UCTD and without its manifestations.
Biomechanical indicators of the cornea-scleral capsule of
the eye are significantly lower in children with myopia on
the background of connective tissue dysplasia, as well as
Peripapillary retinal nerve fiber layer thickness unlike to
children with myopia without UCTD. The obtained data are
consistent with the results of the authors who evaluated
some parameters of the visual analyzer in individuals
with undifferentiated connective tissue dysplasia clinical
manifestations. So, E. M. lomdina and co-authors indicate
adecrease in corneal hysteresis in children with myopia of
varying degrees and joint hypermobility syndrome, which
is one of the main signs of connective tissue dysplasia [3].
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Other researchers indicate that the “flat cornea”, 42.0
diopters and below, is one of the diagnostic markers for
connective tissue dysplasia presence and is ametropia of
any type characteristic [8]. There are also works in which
data of the fundus morphological changes in people with
myopia and UCTD are given, and the degree of their se-
verity correlates with the degree of dysplasia [6].

Conclusions

1. We have revealed differences in the anatomical,
optical, biomechanical and morphometric parameters of
the visual analyzer in children with myopia of mild degree
on the background of UCTD, in contrast to children with
myopia and without connective tissue dysplasia, which con-
sisted in corneal refractive power reduction to an average
of 41.25 [40.62; 41.75] D, increase in the corneal radius to
an average of 8.13[7.97; 8.28] mm, the corneal diameter
to an average of 12.5[12.1; 12.7] mm, the sagittal length
of the vitreous body to an average of 3.8 [3.4; 4.0] mm,
an increase in the sagittal length of the vitreous body to an
average of 17.6 [17.3; 18.0] mm, the axial length of eye to
an average of 24.9 [24.4; 25.4] mm, a decrease in corneal
hysteresis to an average of 11.2 [10.6; 11.7] mm Hg. Peri-
papillary retinal nerve fiber layer thickness was reduced to
an average of 87[85; 93] ym.

2. The obtained data can be useful in a comprehensive
assessment of ophthalmic manifestations of undifferentiated
connective tissue dysplasia syndrome, in myopic process
development prediction and in individual treatment tactics
determination.

Prospects for further research. The criteria for myopic
process course prediction development in children with syn-
drome of undifferentiated connective tissue dysplasia and
treatment activities optimization in this category of children.
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