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C.H. CBeTosapCKHﬁl, C.B. KOHI/IH_II/IHCKEUIZ, W.T. CMeTaHKuH
HEWPOJAETEHEPAIIMSI CETYATKM IPU BOJIE3HA TEHTUHT TOHA
Y\OBY3 «Ipusoncckuii okpysrcroii meduyunckuti yenmpy @MBA Poccuu, 2. Huowenuii Hoszopoo
2®I'BOY BO «IIpusonsicckuil ucciedosamenbeKiii MeOUYUHCKUTL YHUBEDCUMEM )
Munszopasa Poccuu, e. Huoicnuii Hoseopoo

Lenv — nccnenoBath MOP(OIOTUIO CETYATKH M BBIIBUTB CBSA3H C KIIMHUYECKUMH JaHHBIMU TIpu Gose3nu 'entunrrona (BI).

Mamepuan u memoowi. BblIo IPOBEAEHO OHOMOMEHTHOE OIMCATENBHOE MCCIIC0BAHUE B Tpymmax cyobekToB ¢ BI' u 310po-
BBIX JJOOPOBOJIBLICB, BKIIIOYABIIIEE OLCHKY [apAMETPOB CETYATKH METOJOM ONTHYECKOH KorepeHTHOM Tomorpaduu (OKT).

Pesynomamut. Y nanuentos ¢ BI' koaudectBo LIAI™ (LMTO3UH-a/IECHUH-TYaHHH) — IOBTOPOB B reHe Oelika TeHTHHITHHA — OIIpe-
nersiock B npenenax 38-56 mosropos. Ouenka no yHuguupoBanHoii mkaie ouenku BI' (UHDRS) cocraBuna 36,3+29,7 6Gana,
JUIMTENBHOCTD 3a0oneBanus — 13,7+7,2 rona. [Ipu uccnenoBanuu cinoes cerdatku MeroqoM OKT ycTaHOBIEHO CHMKEHUE TOJILU-
HBl KOMIUIEKCA I'aHIVIMO3HBIX KJIETOK B MAaKYJSIDHOW 30HE, CpeHEH TONIIMHBI CJIOS HEePUNANMULIPHBIX HEPBHBIX BOJIOKOH M MX
TOJIIIMHEI B BUCOYHOM, HIDKHEM U Ha3aJIbHOM KBajpaHTax npu BI' mo cpaBHeHHIO ¢ KoHTposieM. OGHapykeHa 00paTHas Koppess-
IHs1 MEX/LY JINTEIEHOCTBIO 3a00I€BaHNUS M TONIMHOMN CJI0S IEPUIANIIUIAPHBIX HEPBHBIX BOJIOKOH B BHCOYHOM CEKTOPE.

Bui600vi. Jlokanu3anyst HEHPOHHBIX NOTEPh YKa3blBaeT Ha cHelU(HICCKHIl TATTepH PeTHHAIBHON nerenepanyu npu BI', cxo-
xuit ¢ 6ose3npro [TapkMHCOHA ¥ MUTOXOHIPUATBHBIMU 3200 1eBaHHAMHU. CBSI3b C IIIMTENBHOCTHIO 3a00JIeBaHNUS IIOITBEPIKAACT MPO-
TPECCHPYIOUINH XapaKTep U3MEHEHHUI.

Kniouesvie cnosa: ontndeckas KorepeHTHasi ToMorpadusi, 601e3Hb [ eHTHHITOHa, HelfpoziereHepaTHBHEIC 3a00JIeBaHHs, CeTIaTKa.

S.N. Svetozarskiy, S.V. Kopishinskaya, I.G. Smetankin
RETINAL NEURODEGENERATION IN HUNTINGTON'S DISEASE

Abstract. The purpose was to analyze retinal morphology and to investigate the correlation with the clinical data in Huntington's
disease (HD).

Material and methods. A cross-sectional study was performed to evaluate the retinal parameters in HD and healthy controls
with the use of optical coherence tomography (OCT).

Results. The range of the CAG (cytosine-adenine-guanine) repeat expansion size was 38-56 repeats, the range of Unified HD
Rating Scale motor scores (UHDRS) was 36.3+29.7, and disease duration was 13.7+7.2 years in HD patients. A significant decrease
in the ganglion cell complex thickness, average, temporal, inferior and nasal retinal nerve fiber layer in HD subjects was revealed in
OCT examination in comparison with control group. An inverse correlation between the disease duration and the temporal retinal

nerve fiber layer thickness was found.

Conclusions. The localization of retinal thickness loss indicates a specific pattern of retinal neurodegeneration in HD, similar to Parkin-
son’s disease and mitochondrial diseases. The association with the disease duration confirms the progressive nature of these changes.
Key words: optical coherence tomography, Huntington's disease, neurodegenerative diseases, retina.

Huntington's disease (HD) is a steadily
progressing, fully penetrant neurodegenerative
disease caused by a dominantly inherited CAG
trinucleotide repeat expansion in the huntingtin
gene [3]. The prevalence of this rare disease in
the Caucasian race is 4.64-13.7 per 100 000 [2].
The pre-manifest and manifest stages are distin-
guished in the development of the disease, the
age at the time of motor clinical onset correlates
with the amount of CAG repeats [3].

The first study on retinal optical coherence
tomography (OCT) in HD was announced in
2014 [4], showing peripapillary retinal nerve fi-
ber layer (RNFL) degeneration. Shortly Kersten
H. et al. [5], Andrade C. et al. [8], and Sevim D.
et al. [7] presented a comprehensive analysis of
retinal OCT parameters in groups of 8, 26 and 15
HD patients, respectively. Small group volume
and insufficient data on pre-manifest HD requires
further research. The purpose of this study was to
analyze the OCT parameters of the retina and to
investigate the correlation with clinical data in
patients with pre-manifest and manifest HD.

Material and methods

A cross-sectional observational study was
performed. Healthy volunteers were recruited in

the control group. All HD patients had genetic
confirmation of the diagnosis, CAG repeat length
in the huntingtin gene was evaluated. Disease
duration, UHDRS (Unified Huntington's Disease
Rating Scale) motor scores and the stage of the
disease were determined.

The thorough ophthalmological examination
in all groups included the history taking, best-
corrected visual acuity measurement (BCVA), in-
traocular pressure (IOP) measurement with Makla-
kov tonometry, biomicroscopy, indirect ophthal-
moscopy. RTVue-100 spectral-domain  OCT
(Optovue Inc, Fremont, CA, USA) was used to ana-
lyze the peripapillary RNFL thickness (the average
thickness and thickness in 4 quadrants) and the av-
erage ganglion cell complex (GCC) thickness.

Ophthalmic exclusion criteria: best cor-
rected visual acuity below 0.9, spherical or as-
tigmatic refractive errors more than 3 Diopters,
intraocular pressure over than 22 mm Hg or the
difference between the eyes more than 2 mm Hg,
the vertical cup to disc ratio more than 0.4 ac-
cording to the OCT, any significant optical media
opacity, previous ocular trauma or surgery (in-
cluding laser), any coexisting ocular diseases, the
use of eye drops (excluding lubricants).
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Neurological and other exclusion criteria: for
the control group the Mini-Mental State Examina-
tion (MMSE) score less than 26, previous head
trauma, diabetes, arterial hypertension and other
systemic diseases with potential damage to the eye.

The statistical analysis was carried out us-
ing the SPSS 22.0 software package. Continuous
variables are represented as arithmetic mean *
standard deviation. The Student's t-test for inde-
pendent samples was used in samples with nor-
mal distribution and equal dispersion, remaining
cases were compared with the Mann—Whitney U-
test. The relationships were studied with Pearson
correlation. The accepted significance level was
5% (p<0.05). There was a correlation between
the right and left eye parameters, so the analysis
was performed for the right eye of each patient.

Results

A total of 91 subjects, including 60 HD pa-
tients (60 eyes) and 31 control patients (31 eyes),

were eligible for inclusion and exclusion criteria.
In the HD group there were 29 pre-manifest and
31 manifest patients. The CAG repeats length
varied from 38 to 56 (44.3 = 3.8), the UHDRS
motor scores in the manifest patients were 36.3 +
29.7; the disease duration was 13.7 + 7.2 years.
Differences in age, gender, visual acuity and in-
traocular pressure between the main group and
control were not significant (Table 1).

The HD patients showed a significantly
lower thickness of the average GCC, the average
RNFL, temporal, nasal and lower RNFL com-
pared with controls (Table 2). OCT parameters of
pre-manifest and manifest HD patients did not
differ (Table 2). Average GCC thickness (r=-0.66,
p=0.003) and temporal RNFL thickness (r=-0.59,
p=0.010) were negatively correlated with UHDRS
Motor Score. A significant but mild association
(r<0.50, P<0.05) was found between structural
parameters and CAG repeat length (table 3).

Table 1
Characteristics of the groups, M+m
Parameter All HD patients Pre-manifest HD Manifest HD Controls p* HD
(N=60) (N=29) (N=31) (N=31) vs. controls
Age, years 37,6+10,2 30,63+4,62 42,60+10,20 37,3+10,8 0,90
Females/males 24/20 7114 17/6 15/16 0,599
Best-corrected visual acuity 1,0+0,0 1,0+0,0 1,0+0,0 1,0+0,1 0,26
Intraocular pressure, mm Hg 19,317 18,914 19,5+1,8 19,315 0,945
* t-test significance (Chi square test for gender).
Table 2
Retinal thickness parameters of the subjects, M+m
Parameter (um) All HD patients Pre-manifest Manifest HD Controls p* HD vs. p** Pre—mginifest HD vs.
(N=60) HD (N=29) (N=31) (N=31) controls Manifest HD
Average GCC 84,947,8 85,36+6,43 84,70+8,66 93,845,2 <0,001 0,824
Average RNFL 96,07+9,4 99,86+8,74 93,74+8,96 105,7+7,5 <0,001 0,167
Temporal
RNFL 69,4+15,1 69,29+12,41 69,44+16,67 86,8+6,9 <0,001 0,711
Superior RNFL 114,4+15,4 122,14+12,50 109,86+15,31 119,5+14,4 0,159 0,064
Nasal RNFL 73,5+10,5 76,43+7,62 71,86+11,65 80,5+12,9 0,016 0,274
Inferior RNFL 128,4+15,3 133,64+15,39 125,32+14,74 138,7+18,0 0,015 0,110
* t-test significance ** Mann—Whitney U-test significance.
Table 3

Correlation between structural parameters and markers of disease
progression in Huntington's disease subjects

CAG repeat Disease UHDRS
Parameter length duration Motor Score
r () r () r ()
Average
GCC -0,487 | 0,001 |-0,440 | 0,003 | -0,657 | 0,003
Average
RNFL -0,389 | 0,014 | -0,470 | 0,002 | -0,433 | 0,082
Temporal
RNFL -0,134 | 0,409 | -0,110 | 0,483 | -0,590 | 0,010
Discussion

This is the first study that has identified a
great potential of average GCC thickness and
temporal RNFL thickness for discriminating pre-
manifest HD. We studied the effects of HD on
retinal morphology and evaluated the association
between markers of disease progression and
morphologic changes in the retina of 60 subjects
with HD. Predominantly temporal RNFL loss

characterize a specific parvocellular pattern of
retinal neurodegeneration with parvocellular
pathway lesion. Less pronounced but significant
RNFL thickness reduction in the nasal and inferi-
or quadrants was described for the first time.
GCC degeneration and temporal RNFL thinning
were associated with UHDRS Motor Scores in-
crease. CAG repeat length showed mild inverse
association with a number of OCT parameters.
According to the similarity of the patho-
genesis of Parkinson's disease and HD La Morgia
C. et al. suggested that the development of optic
neuropathy in HD should have a parvocellular
pattern with papillomacular bundle atrophy in
contrast to Alzheimer's disease and glaucoma [6].
Our data support the hypothesis of La Morgia C.
et al. [6] according to the most pronounced tem-
poral RNFL loss in HD patients. This phenome-
non could be explained by mitochondrial dys-
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function in HD, causing the death of the most
energy-consuming cells, in particular, ganglion
cells [1,5]. It is consistent with experimental data
suggesting an earlier lesion of cones than rods in
the course of the HD progression [9].

Conclusion

Our results confirmed macular ganglion cells
atrophy and its axons degeneration starting early in
the course of the disease. Ganglion cells and RNFL

thinning has a specific pattern of preferential par-
vocellular degeneration, probably associated with
mitochondrial dysfunction. Clinical deterioration at
the manifest stage of HD is accompanied by pro-
gressive retinal degeneration, CAG repeat length
has a mild correlation with a number of OCT pa-
rameters. The association of OCT parameters with
visual functions and vision-related quality of life in
HD requires further research.
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T.B. Ceperuna’, E.A. KaGanosa®, E.9. Uoitnesa™* H.A. TaBpuosa’
COYETAHUE AHOMAJIUU PA3BUTHUS 3PUTEJIBHOI'O HEPBA
U TOJJOBHOT'O MO3T A (KIUHUYECKHIA CJTYYAM)
'\OIBOY BO «Mockosckuii 2ocydapcmeentbiii MeOUKO-CIOMAMOIO2UYECK U YHUBEPCUmMEe

um. A.U. Esooxumosa» Munzopasa Poccu, 2. Mockea
2OIAY HMHI] MHTK «Mukpoxupypeus enazay um. akad. C.H. dedoposay, 2. Mocksa

C BHeJpeHHEM U Pa3BUTHEM HOBEHIINX AUATHOCTUYECKUX METOJHK BO3PACTACT aKTyalbHOCTh KaueCTBEHHOU M KOJIHMYECTBCH-
HOHl OLIEHKU MOpa)KeHHUs 3PUTENIBHOrO aHaIMW3aTopa IpHU Apy3ax Aucka 3purensHoro Hepsa ([3H). Ilpu muarnoctuxe npys J3H
BO3MOXHO BBISBJICHHE COITYTCTBYFOIMX TTAaTOJIOTHA.

B MHTK «Muxpoxupyprus ra3zay um. akag. C. H. ®egoposa» r. Mocksa obpatuics nmanuenT 50 JeT, IpeIbsIBIIOmIi xKalo0b!
Ha MU30AMYECKOE 3aTyMaHUBAHUE 3PEHUS U IIPHCTYIBI TOIOBHON 6oiu. I1py MOCTaHOBKE [uarHosa Apys3bl JUCKa 3PHTEIBLHOTO HEPBa
ObLIIa BBIABIICHA COMYTCTBYFOIAs BPOXKICHHAs HEBPOJIOTHYECKAsH MTATONOTHS, KOTOpast cTaja ciy4aiiHoil Haxomakoi Ha MPT. ITanueHt
ObLT HAITPaBJICH HA KOHCYIBTALUIO K HEHPOXUPYPIY C LIENbI0 YTOUYHEHHS JUarHo3a, HPOBEICHHS] BO3MOXKHOIO JAJIbHEHIIIEr0 OnepaTuB-
HOTO BMEIIATEICTBA U ONPE/IECHUS TAKTHKHY JICUCHHsI. BbIT OCTaBIIeH AHArHO3 apTepHOBEHO3HAs MaIb(opMaryst ITyOHHHBIX apTe-
puii OT/IENOB JIeBOM TeMeHHO! 1oy, OJHAKO, COMOCTaBHB BCE PUCKH, OOJIBIIINE pa3Mephl apTepHOBEHO3HON MalTb(hOopMaIlHH, ee pacIo-
JIOXKEHUE B (PyHKIIOHAIBHO BOYKHOH 30HE TOJIOBHOTO MO3Ta, OBLIO MPHHSTO PELICHHE O IIPOBEICHUH HAOIIOICHNUS B TMHAMHUKE.

Knrouesvie cnosa: npy3sl AUCKa 3pUTENBHOTO HEPBA, aPTEPHOBCHO3HAST MaTb(OPMALHSL.

T.V. Seregina, E.A. Kabanova, E.E. loyleva, N.A. Gavrilova
CLINICAL CASE OF THE COMBINED PATHOLOGY
OF THE OPTIC NERVE AND THE BRAIN ABNORMALITIES

The urgency of the qualitative and the quantitative evaluation of lesions of the visual analyzer in drusen of the optic nerve disk
increases with the introduction and development of the latest diagnostic techniques. If drusen are detected, it is possible to detect
combined pathologies.
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