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New options for the diagnosis of normal tension
glaucoma in the light of Professor V.V. Volkov's
concept of its pathogenesis

© Irina L. Simakova, Alfina R. Suleimanova, Natalya. P. Baimuratova

S.M. Kirov Military Medical Academy, Saint Petersburg, Russia

PURPQOSE: To measure lamina cribrosa thickness (LCT) and lamina cribrosa depth (LCD), optic nerve subarachnoid space
width (ONSASW) in patients with normal tension glaucoma and in healthy individuals and to compare these data with the
results of our own pilot study.

MATERIALS AND METHODS: The 1st group included 13 patients (22 eyes) with normal tension glaucoma aged 39 to
88years (59.8 + 10.9 years). The 2nd (control) group included 10 healthy people (20 eyes) aged 40 to 59 years (47.9 + 5.5 years).
All subjects underwent structural and functional assessment of the optic nerve head using optical coherent tomograph (OCT)
RTVue-100 (Optovue, USA), Humphrey perimeter (HFA Il 745i, Germany-USA), and our own modification of Frequency Dou-
bling Technology perimetry. LCT and LCD were measured by OCT RS-3000 Advance (Nidek, Japan). To measure ONSASW we
used a cross-sectional image of the optic nerve taken with Magnetic Resonance Imaging (GE Optima MR450w MRI, USA).

RESULTS: Differences in the 1st and 2nd groups between the mean values of LCT (234.14 + 27.73 and 336.25 + 21.0 ym,
respectively; p = 0.0000), LCD (461.8 + 101.7 and 361.65 + 58.2 um, respectively; p = 0.0004) and ONSASW (1.371 + 0.035
and 1.52 + 0.133 mm, respectively; p = 0.011) were statistically significant.

CONCLUSION: Patients with normal tension glaucoma had significantly higher LCD value with significantly lower LCT and
ONSASW values compared to healthy individuals, which is comparable with the results of our pilot study, and confirms the
importance of these morphometric criteria in normal tension glaucoma diagnosis verification.

Keywords: pathogenesis and diagnosis of normal tension glaucoma; central corneal thickness; lamina cribrosa thickness;
lamina cribrosa depth; optic nerve subarachnoid space width.
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HoBble BO3MOXKHOCTU AMArHOCTUKM
rNayKkoMbl HOPManbHOro AaB/ieHUA B CBeTe
KoHuenuuu npod. B.B. Bonkosa

0 eé narToreHese

© W.J1. CumakoBa, A.P. CyneimMaHoBa, H.[1. baiMypaTtoBa

BoeHHo-MeuMUmMHCKan akagemus uM. C.M. Kuposa, Cankt-leTepbypr, Poccua

Llenv pabomel — 3MepuTb TONLLMHY U TybuUHY peluéTtyaton nnactuHkm (TP v TPM) cknepsl, WWpuHy cybapaxHou-
[anbHOro npoctpaHcTBa 3puTenbHoro Hepsa (LUCAM3H) y 60nbHbIX r1ayKoMOM HOPManbHOro AaBAEHUA W 30,0POBbIX SINLL
Y CPaBHWTb 3TW AaHHbIE C pe3yNbTaTaMu COHCTBEHHOMO MUIOTHOMO UCCNeA0BaHMA.

Mamepuanel u Memodel. B 1-10 rpynny Brtounnu 13 60nbHbIX (22 rnasa) ¢ rnayKoMoi HopMasbHOro LaB/eHWA B BO3-
pacte o1 39 go 88 net (59,8 + 10,9 roga); 2-10 (KoHTponbHyto) rpynny coctasunu 10 340poBbix Yenosek (20 rnas) B Bo3-
pacte ot 40 go 59 net (47,9 £5,5 roga). BceM McnbITyeMbIM BbINOSHANM CTPYKTYPHO-GYHKLIMOHANBHYIO OLIEHKY AMCKa
3pUTENBHOMO HEpBa, UCMOMb3YA ONTUYECKUI KorepeHTHbIM ToMorpad RTVue-100 (Optovue, CLUA), nepumetp Humphrey
(HFA I 745i, Tepmanma-CLUA) n cobcTBeHHY0 MoAMUKaLMIo NEPUMETPUM C YOBOEHUEM NPOCTPAHCTBEHHOM YacToTbl. TP
v TP M3MepsnM ¢ NOMOLLbIO ONMTUYECKOro KorepeHTHoro Tomorpada RS-3000 Advance (Nidek, Anonus). [ns namepenus
LLCAMN3H ncnonb3oBanu CHAMOK NOMEPEYHOro cpe3a 3pUTe/bHOr0 HepBa, BbIMOHEHHBIN C MOMOLLbIO annapara MarHUTHO-
pe3oHaHcHoin Tomorpagum GE Optima MR450w (CLLIA).

Pesynbmamel. Pasnuuuna B 1-1 1 2- rpynnax Meay cpeaHuMm 3HaueHnamm TP (234,14 + 27,73 1 336,25 + 21,0 MKM
cootBeTcTBEHHO; p =0,0000), TPM (461,8 £101,7 n 361,65 +58,2 mMkM cootBetcTBeHHO; p =0,0004) m LICAN3H
(1,371 £ 0,035 1 1,52 + 0,133 MM cooTBeTcTBEHHO; p = 0,011) 6bIAM CTATUCTUYECKU 3HAUUMBI.

3aknwyerue. TNauneHTbl ¢ FnayKoMol HOPManbHOMO LaBNEHWUA UMeNU JOCTOBEpHO 60nbLuyio Benmuuny TP npu po-
CTOBEPHO MeHbLUMX 3Ha4veHuAx TPI n LUCAN3H no cpaBHeHMI0 CO 34,0pOBLIMM INLLAMK, YTO CONOCTABMMO C pe3y/bTaTaMm
HaLLero NUIOTHOTO MCCef0BaHUA U NOATBEPHKAAET 3HAYMMOCTb ITUX MOPHOMETPUYECKMX NOKa3aTenen AIA YTOUHEHUA
[MarHo3a riaykoMbl HOpManbHOro AaBfeHus.

KnioueBble cnoBa: naTtoreHes v AMarHoCTMKa rnayKoMbl HOPManbHOMO JaBNeHWS; LeHTpanbHasA To/LLMHA POroBULLbI;
TONWMHA PeLIETYaTON NNACTUHKKM; rNy6MHA PeluéTYaToN NNACTUHKK; WMPUHA cybapaxHOMAANbHOr0 NpPOCTpaHCTBa
3pPUTENIbHOMO HepBa.

Kak uutuposatb:
Cumakosa W.J1., Cynenmanosa A.P., baimypatosa H.[1. HoBble BO3MOMHOCTV AMArHOCTMKM FNayKOMbl HOPManbHOr0 AABNEHWA B CBETE KOHLENLMm
npod. B.B. Bonkoga o eé natoreHese // OdTansMonorvyeckme segomoctu. 2021. T. 14. N2 2. C. 5-15. DOI: https://doi.org/10.17816/0V59961
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Fig. 1. Lamina cribrosa depth measurement (a-b) by EDI
(Enhanced Depth Imaging) mode of Nidek RS-3000 Advance
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Fig. 2. Lamina cribrosa thickness measurement (c-d) by EDI
(Enhanced Depth Imaging) mode of Nidek RS-3000 Advance
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Table 1. Comparison of the technical characteristics of OCT devices
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Fig. 3. Cross-sectional image of the optic nerve (right) taken 3 mm behind the eye using MRI. A-B - is the diameter of the optic nerve
with its sheaths; C-D - is the diameter of the optic nerve without its sheaths
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Table 2. Comparison of the technical characteristics of MRI devices
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