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NEMYELOPATICKA KOMPRESE KRCNI MICHY A POKROCILE
MAGNETICKO-REZONANCNI ZOBRAZOVACI TECHNIKY

Bednarik J, Hlustik P, Valosek J, Horak T, Horakova M, VIckova E, Kadanka Z jr., Kadanka Z sr.,
Kocica J, Kerkovsky M, Rohan T, Dostal M, Kudlicka P, Svatkova A, Bednarik P.

—— rNEUROLOGICKA MUNTI
: BRNG U 'CF -EFU:'\\IAm FN BRNO |\/| E D 1




DEGENERATIVNI ONEMOCNENI PATERE A JEHO
NEUROLOGICKE KOMPLIKACE

Nejzavaznéjsi komplikaci degenerativniho onemocnéni krcni patere je
degenerativni (spondylogenni) cervikalni (radikulo)myelopatie
(DCM), ktera ma cCasto pro pacienta katastrofalni nasledky, avsak ktera
vSak predstavuje pouze konecné stadium stenozuijiciho degenerativniho
procesu krcni patere.

V posledni dobé se pozornost upira ke stadiu, které této Casto katastrofické
komplikaci predchazi. Jde o tzv. nemyelopatickou degenerativni
kompresi kréni michy (NMDCC) - také asymptomaticka Ci
premyelopaticka komprese.
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VYSKYT NMDCCC

Nase udaje ukazuji, ze v populaci 60+ dosahuje prevalence NMDCCC
az 50 % (Kovalova I, et al. Spine 2016,41.:1908—-16).

Obdobnou prevalenci referoval Martin et al. (BMC Open 2018):
Komprese detekovana u 50 % jedincl bez priznakl manifestni
myelopatie

V metaanalyze (Smith et al. Global Spine J 2020) byla odhadnuta

priblizna prevalence NMDCC u evropske/amerlcke populace 60+ na
40 % (zatimco u DCM na 2,3%). :

Poméer NMDCC:DCM = 20:1




NOVY PRINOS MR V DIAGNOSTICE A MANAGEMENTU
NEMYELOPATICKE DEGENERATIVNI KOMPRESE KRCNi MICHY

= Detekce misni komprese (objektivni kvantitativni semiautomaticka
Ci automaticka?)

= Prilkaz miSniho postizeni ve stadiu NMDCC: mikrostrukturalni
(difuzni MR) a metabolicka myelopatie (MR spektroskopie)

> Casné&jéi diagnostika myelopatie?
> Noveé poznatky v patofyziologii DCM
> Predikce pribéhu a efektu terapie (jejiho timingu)



KRITERIA MISNI KOMPRESE

Zobrazovaci kritérium pro kompresi krcni michy je obvykle definovano jako zmeéena
misni kontury v Urovni meziobratlového disku na axialnim ¢i sagitalnim MR skenu
ve srovnani s konturou na uUrovni stredu sousedniho obratle nad a nebo pod Urovni
komprese. Jde tedy o expertni (subjektivni) a kvalitativni kritéria.

Kompresi krcni michy Ize kvantifikovat jako:

=, Impingement", tj. fokalni konkavni defekt misni kontury se zachovanym
subarachnoidalnim prostorem (typ I);

= Plocha nebo cirkularni komprese s Castecné zachovanym (typ IIa) nebo zaslym
subarachnoidalnim prostorer. (typ IIb).




SEMIAUTOMATICKA DETEKCE MISNI KOMPRESE:
SOUBOR A METODIKA

ALL PARTICIPANTS HCn = 66 NMDC = 102 DCM= 16 pvalue Vv h b . k t b I o tv 5 s
Age (vears) 535 (41.0, 70.7) 57.0 (42.2, 72.9) 57.0 (35.0, 76.8) 0.042% sechny supjekty byly vysetreny £ X:

F: 42 (63.6%) _ . _ . . . . ;
sex wioageay  F5T(E59%) F:9 (56.3% osos 3 T (Siemens Prisma) a 1,5 T (Philips Ingenia)
Height (cm) 170 (156, 186) 170 (156, 186) 170 (147, 181) 0.422 o ; o ;
Weight (i) 80 (51, 105) 79 (55, 110) 79 (62, 102) 000s KOmprese urcena na zakladé hodnoceni 2

" . . o 7

Number of patients with compression expe rt u -7 I aty Sta n d a rd
at level

c3/4 19 5

ca/5 55 10

c5/6 76 13

ce/7 39 3
mJOAscore 18 (18, 18) 15 (9, 17)
VARIABILITY SUBSET HCn =35 NMDC = 30 pvalue
Age (vears) 51.3 (40.5, 71.5) 58.8 (41.6, 72.2) 0.060

F 21 (60.0%) F 16 (53.3%)

S M 14 (40.0%) M 14 (46.7%) Dleze
Height (cm) 174 (158, 193) 171 (157, 183) 0.282
Weight (kg) 80 (52, 100) 78 (61, 113) 0.828

Interval between MRIs (days) 10.0 (2.0, 75.0) 13.5 (1.0, 84.2) 0.683



SEMIAUTOMATICKA DETEKCE MISNI KOMPRESE:
SOUBOR A METODIKA

Dale byly scany zpracovany pomoci nastroje SCT v4.1.0 s
automatickou segmentaci michy a naslednou manualni
korekci.

Byly pouzity funkce, které umoznili extrahovat AP, RL, CR, CSA,
soliditu (%) a torzi (°)

Kvantitativni parametry (CSA, AP, RL a CR) byly vyhodnoceny
manudlné tfemi nezavislymi hodnotiteli v urovni C3/4 — C6/7
pomoci software IntelliSpace Portal Concerto v10.1 solidity




SEMIAUTOMATICKA DETEKCE MISNI KOMPRESE: VICEROZMERNY
LOGISTICKY REGRESNi MODEL STANOVEN] MISNI KOMPRESE

Coefficients  OR (95% Cl) Ff;:tlgrz) ?nxsgﬁ) 223 eliere gge%i(.?tijf ril(lbogbilities
Pooled model <0.0005 0.736 0.947 (0.928, 0.966)
Constant 57.501 <0.0005
CR (%) -0.273 0.761 (0.712, 0.813) <0.0005
CSA (mm?) -0.102 0.903 (0.868, 0.939) <0.0005
Solidity (%) -0.408 0.665 (0.535, 0.826) <0.0005
Torsion (degree) 2.168 8.744 (4.809, 15.900)  <0.0005
Level C6/7 (yes or no) -2.729 0.065 (0.026, 0.162) <0.0005

Do poolovaného vicerozmérného modelu se prosadily: CR, CSA, solidity, torsion a
komprese C6/7.

Pravdépodobnost komprese odpovidala rovnici:
¢ (57.501-0.273+CR—0.102+CSA—0.408xs0lidity+2.168*t0rsion—2.729+C6/7)

b= 1+ e(57.501—0.273*CR—0.102*CSA—O.408*SOlidity+2.168*t07‘5i0n—2.729*C6/7)

Hodnoty p mezi 0,345 a 0,451 odpovidaji senzitivité a specificité > 90 %



SEMIAUTOMATICKA DETEKCE MISNI KOMPRESE: ZAVERY

Demonstrovali jsme uspésnou semiautomatickou detekci komprese pomoci Spinal
Cord Toolboxu zaloZzenou na 4 parametrech: CR, CSA, solidité a torzi.

Vyhledové bude moZné tento postup pravdépodobné implementovat do SCT a
dosahnout plné automatické detekce komprese.

Semi-automated detection of cervical spinal cord compression with the Spinal Cord
Toolbox

Horakova M, Horak T, Valosek J, Rohan T, Koritakova E, Dostal M, Kocica J, Skutil T,
Kerkovsky M, Kadanka Z Jr., Bednarik P, Svatkova A, Hlustik P, Bednarik J.

Quant Imaging Med Surg 2022:12(4):2261-2279



MR SPEKTROSKOPIE U DEGENERATIVNI KOMPRESE KRCNI MICHY

Existuji ojedinélé studie popisujici vzdalené metabolické zmény u DCM v
senzomotorickém kortexu mechanismem Wallerianské ¢i Wallerian-like
degenerace (Craciunas et al., 2017, Aleksanderek et al. 2017).

Byly nalezeny i metabolické zmény v kranialnich Usecich cervikalni michy
proximalné od komprese u DCM (Holly e tl., 2009, 2017, Salamon et al. 2013,
Ellingson et al. 2015, Wyss et al. 2017), a to zvysené pomeéry celkovy kreatin
(tCr)/celkovy N-acetylaspartat (tNAA) (Ellingson et al. 2015, Aleksanderek et al.,
2017, Holly et al. 2017), a celkovy cholin (tCho)/tNAA (Holly et al. 2017, Ellingson
et al. 2015, Salamon et al. 2016) u DCM.

Slo o studie s maximalné 35 subjekty a &elily mnohym technickym problémdm.
U NMDCC dosud nebyla publikovana zadna data.



MR SPEKTROSKOPIE U DEGENERATIVNI KOMPRESE KRCNI MICHY

Journal of Neurotrauma
© Mary Ann Liebert, Inc.

DOl: 10.1089/neu.2021.0151
1

In vivo molecular signatures of cervical spinal cord pathology in

degenerative compression

Short running title: MRS of cervical spinal cord compression

Tomas Horak, MD"*?, Magda Horakova, MD"*?, Alena Svatkova, MD, PhD"*, Zdenek
Kadanka Jr., MD"?, Petr Kudlicka, MSc'”, Jan Valosek, MSc®, Tomas Rohan, MD’, Milos
Kerkovsky, MD, PhD’, Eva Vickova, MD, PhD"*~, Zdenek Kadanka, MD, PhD’, Dinesh K.
Deelchand, PhD?, Pierre-Gilles Henry, PhD® Josef Bednarik, MD, PhD**?, Petr Bednarik MD,
PhD*?

Group | N Sex ':fier;wen Age: men |Height Weight _‘Bntzde\imass Linewidth Sig.nal—to—noise
(years) (years) (cm) (kg) (kg/mz) (Hz) ratio

HC 47 |F 53.6+10.5|53.1+7.8 |173.3+10.4|80.1+15.7 |26.6%4.3 12.18.5, |13.0(9.4,

NMDC|60 |F 54.9+10.8|55.249.7 |171.5+#9.0 |81.4+16.3 |27.5t3.9 12.6 (6.6, |13.0(9.0, 19.0)

DCM |13 |F 57.41+7.5 |57.9116.2 |169.84£7.0 |82.11+15.7 |28.414.9 11.9 (9.6, |14.0 (10.0,

Sig. p= |p=0.696 |p=0.516 |p=0405 |p=0.887 |p=0.302 |p=0.812 |p=0.570

MC 41 |F 55.949.9 |56.6%8.9 |172.4+8.2 |82.9t15.3 |27.713.8 12.7 (6.6, | 13.0 (8.1,

SC 32 |[F62.5|54,8410.9|54.0£14.7 | 169.6£9.2 |79.8+17.1 |27.5%4.5 11.6 (8.5, |14.0 (9.7,

Sig. p= |p=0.761 |p=0.485 |p=0.213 |p=0.635 |p=0.384 |p=0.394 |p=0.731

Group CR CSA ) Vo\ugne MCL at MCL at QQCL MCL at

(mm”) (mm?) C3/4 ca/s cs/6 ce/7

HC 0.52 (0.41,0.64) | 72 (61, 85) 3024 (2501, n.a. n.a. n.a. n.a.

NMDC 0.41(0.28, 0.54) 62 (43, 88) 2975 (2448, 4 (7%) 17 (28%) 26 13

DCM 0.36 (0.24, 0.48) | 53 (26, 74) 2612 (1096, 1(8%) 3(23%) |9 0 (0%)

Sig. p = 0.009* p =0.013* p <0.001% -

MC 0.45 (0.38,0.59) | 68 (43, 88) 2987 (2524, 3 (7%) 10 (24%) | 21

SC 0.35(0.24, 0.39) 54 (28, 67) 2774 (1777, 2 (6%) 10 (31%) 14

Sig. p <0.001* p <0.001* p <0.001* -

Soubor 47 zdravych kontrol bez komprese a 79 pacientl s degenerativni misni

kompresi (60 NMDCC a 13 DCM).




MR SPEKTROSKOPIE U DEGENERATIVNI KOMPRESE KRCNI MICHY

Chemical shift (ppm)

Single-voxel proton (1H) MRS

3T scanner (Siemens-Prisma) se standardnim 64-
channel head-neck coil

Memory foam collar

T2-turbo-spin-echo (TSE) obrazy s voxelem
8x9x45 mm centrovanym v Urovni C2 obratle
Automaticka segmentace za pouziti Spinal Cord
Toolboxu k vytvoreni masky CSC masks pro
volumometrii a kalkulaci CSF frakce
Cardiac-triggered semiLASER localization
sequence with FASTMAP shimming to minimize
magnetic field inhomogeneities

MR spektra zpracovana pomoci Mrspa software
»Single-subject" a ,, group-averaged" spektra byla
analyzovana pomoci Lcmodelu (simulovana
spektra makromolekul a 18 metabolitd)
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MR SPEKTROSKOPIE U DEGENERATIVNI KOMPRESE KRCNI MICHY

Single-subject MR spectra
quantification
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DIFUZNI MR (DMR) U DEGENERATIVNI KOMPRESE KRCNI MICHY

V poslednich dvou letech jsme publikovali dveé prace, které pouzily
sofistikovanéjsi dMR protokol. V metodologické praci jsme porovnali dosud
standardni DTI RESOLVE s HARDI-ZOOMit protokolem na pristroji Siemens
Prisma 3 T. Zjistili jsme rozdily v 19 z 56 hodnocenych dMR parametrech mezi
skupinou s kompresi a bez komprese za pouziti HARDI-ZOOMit , zatimco
pouze u 10 parametr{ za pouziti RESOLVE.

www.nature com/scientificreports HARDI-ZOOMit Interp (HZi) b DTI-RESOLVE Non-Interp (DR) @
1 1

SCIENTIFIC
REPORTS

natureresearch

HARDI-ZOOMit protocol improves
specificity to microstructural
changes in presymptomatic




DIFUZNI MR (DMR) U DEGENERATIVNI KOMPRESE KRCNI MICHY

[ aT HARD-ZOOMit J

diffusion data T2"-w axial data

I
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Spinal cord segmentation and
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B Ventral columns
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W Gray matter

Spinal cord segmentation
and vertebral labeling

Corregistration with
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to PAMSO template

N
Registration of PAMS50 template
and atlas to diffusion data
J
l N
Diffusion metrics extraction
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l

-~
{ Statistical analysis between

groups
J

Diffusion magnetic resonance imaging reveals tract-specific
microstructural correlates of electrophysiological impairments
in non-myelopathic and myelopathic spinal cord compression

Eur J Neurol 2021
Jan Valosek!? | René Labounek!? | Tomas Hora
Petr Bednafik®’ @ | Milo3 Kefkovsky®®® | Jan Kogica®®
Christophe Lenglet9 | Julien Cohen-Adad%112
Zdenék Kadanka Jr.>®© | Josef Bednafik®>®

k4,5.6

| Petr Hlustik’
| Alena Svatkova

| Magda Horakova®®® |

T2*-w data
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| EvaVickova®® o |
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T2*-w SC FA map

GM & columns

60 zdravych kontrol, 103 NMDCC a 21 DCM pacientd.
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DIFUZNI MR (DMR) U DEGENERATIVNI KOMPRESE KRCNI MICHY

Diffusion metrics from whole C3-6 area
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MRS A DMR U DEGENERATIVNI KOMPRESE KRCNi MICHY

Zavery:
= Tyto techniky jsou schopny prokazat neurochemické a mikrostrukturalni

zmeény v kréni miSe nejenom u pacientll s DCM, ale také prioritné u jedincd
s NMDCC.

= Je nutné prokazat prognosticky vyznam téchto markerud v longitudinalnich
studiich a tim i stratifikaci jedinci s NMDCC v ramci jejich praktického
managementu.
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SEMIAUTOMATICKA DETEKCE MISNI KOMPRESE

Semi-automated detection of cervical spinal cord compression with the Spinal Cord Toolbox

Horakovd M, Hordk T, Valosek J, Rohan T, Koritakova E, Dostal M, Kocica J, Skutil T, Kerkovsky M,
Kadarka Z Jr., Bednarik P, Svatkova A, Hlustik P, Bednarik J.

Quant Imaging Med Surg 2022:12(4):2261-2279

Cilem studie bylo ovérit, zda je mozna semiautomaticka (a v budoucnu automaticka) detekce
misni komprese pomoci softwarového nastroje Spinal Cord Toolbox (SCT)



SEMIAUTOMATICKA DETEKCE MISNI KOMPRESE: INTER-TRIAL

SCT
(without
angle
correction)

RL (mm)

C3/4 0.52(-0.34, 1.18)

Cc4/5 0.61(-0.38, 1.43)

C5/6 0.45 (-0.37, 1.46)

Ce/7 0.5(-0.23, 1.34)

IcC 0.832(0.289,
0.935)

AP (mm)

C3/4 0.58 (-0.4, 1.17)

Cc4/5 0.25 (-0.23, 1.01)

C5/6 0.37 (-0.29, 0.99)

ce/7 0.46 (-0.17, 1.44)

Icc 0.722(0.169,
0.879)

CR (%)

C3/4 | 2.09 (-4.22, 7.10)

c4/5 0.67 (-5.45, 4.25)

C5/6 0.66 (-4.75, 7.2)

ce/7 0.87 (-3.85, 10.13)

IcC 0.851(0.801,
0.888)

CSA (mm?2)

C3/4 85(-4.8,15.4)

Cc4/5 6.4 (-2.3,15.3)

C5/6 6.8(-4.7,13.7)

ce/7 7.3(-0.9, 14.9)

Icc 0.725(0.021,
0.896)

solidity (%)

C3/4 -0.54 (-3.79, 2.53)

c4/5 -0.36 (-4.15, 1.40)

C5/6 -0.75 (-4.25, 2.24)

ce/7 -0.76 (-4.42,3.21)

0.536 (0.412, 0.635)

SCT (with
angle
correction)

0.50 (-0.35, 1.17)
0.60 (-0.37, 1.46)
0.42(-0.37, 1.46)
0.48 (-0.22, 1.33)

0.832(0.290,
0.935)

0.57 (-0.38, 1.19)
0.27 (0.3, 1)

0.33(-0.29, 0.97)
0.37 (-0.18, 1.14)

0.731(0.191,
0.882)

2.22(-3.83, 7.15)
0.66 (-5.76, 4.20)
0.66 (-4.82, 7.25)
0.83 (4.05, 8.21)

0.858 (0.814,
0.891)

8.3(-4.8, 15.4)
6.5 (2.5, 15.3)
6.3 (-4.6, 13.6)
6.7 (0.6, 14.1)

0.735(0.042,
0.900)

-0.63 (-3.75, 1.91)
-0.55 (-4.07, 1.65)
-0.84 (-4.04, 2.16)
-0.88 (-4.23, 2.81)

0552 (0.406, 0.660)

VARIABILITA MORFOMETRICKYCH PARAMETRU

Rater 1

1.00(0.30, 1.70)
1.00(0.43, 1.57)
0.80(-0.37, 1.70)
0.8(-0.2, 1.6)

0.678 (-0.055,
0.883)

1.40 (0.63, 2.14)
1.20(0.46, 1.9)
1.10(0.43, 1.97)
1(0.33,2.27)

0.356 (-0.067,
0.706)

6.46 (0.65, 11.48)
6.14 (0.51, 10.85)
5.56 (1.37, 11.03)

6.86 (-1.95,
13.77)

0.647 (:0.079,
0.876)

15.0 (8.0, 24.7)
13.0 (4.3, 24.0)
12.0(-1.7, 22.1)
12.0(0.3, 26.4)

0.367 (-0.088,
0.702)

Rater2

0.34 (-0.64, 1.09)
0.32 (-0.64, 1.27)
0.17 (-0.66, 1.1)
0.2(:0.79, 1.16)

0.815 (0.751,
0.862)

0.53 (-0.55, 1.34)
0.60 (-0.36, 1.30)
0.41 (-0.54, 1.27)
0.4 (-0.63, 1.3)

0.677(0.311,
0.826)

1.82 (5.5, 9.06)
2.91(-2.75, 7.23)
2.69 (-4.09, 9.4)
2.32 (-4.35,9.11)
0.817 (0.627,
0.898)

4.0 (-4.7, 14.0)
5.0 (5.0, 13.7)
20(-15.7, 13.7)
3.0(-11.4, 14)

0.717 (0.610,
0.792)

Rater 3

0.76 (0.02, 1.56)
0.68 (-0.42, 2.99)
0.62(-1.03, 2.11)
0.54 (-1.25, 2)

0.631(0.264,
0.795)

0.75(-0.28, 1.84)
0.92(-0.70, 2.10)
0.73(-0.45, 1.74)
0.64 (-0.72, 2.44)

0.459 (0.014,
0.698)

2.46 (-3.71, 10.00)
3.55 (-5.15, 10.95)
2.73(8.01, 12.77)
259 (-6.9, 14.44)

0.703 (0.527,
0.804)

10.0 (3.4, 21.0)
11.0(-12.7, 31.8)
10.0(-10.5, 25.1)
10.0 (-13.0, 34.8)

0.373(-0.018,
0.620)

sn

25

25
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DIFUZNI MR (DMR) U DEGENERATIVNI KOMPRESE KRCNI MICHY

Diffusion metrics from whole C3-6 area
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KVANTITATIVNI DETEKCE MISNI KOMPRESE

Semiautomaticky kvantitativni zptisob: Martin et al. BMJ Open 2018



SEMIAUTOMATICKA DETEKCE MISNI KOMPRESE: VICEROZMERNY
LOGISTICKY REGRESNi MODEL STANOVEN] MISNI KOMPRESE

Minimalni pravdépodobnost ve
skupiné DCM byla 0.484 a median
maximalnich pravdépodobnosti ve
skupiné DCM byl 0.985.
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"




MR SPEKTROSKOPIE U DEGENERATIVNI KOMPRESE KRCNI MICHY
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DIFUZNI MR (DMR) U DEGENERATIVNI KOMPRESE KRCNI MICHY

<0.001 0.001 0.05 0.15 0.5 >0.5

Rozdily v difuznich MR metrikach i -
mezi jednotlivymi skupinami R (

d FA MD AD RD
Difussion Tensor Imaging model: : ®I °I r : r I \ I 0|
= FA: fraction anisotropy | 3o @ @ @ @ @
= MD: Mean diffusivity
= AD: axial diffusivi . _ _
 RD: radial diffusiviy A olelel-lele,
Ball and Stick model:

= D: diffusivity parameter e @ @ o @ o @

= F1: partial volume fraction NMDC-DCM

Selolel-lolo,
- DOODOD

HC-DCM




DIFUZNI MR (dMR) U DEGENERATIVNI KOMPRESE KRCNI MICHY

dMR je schopna detekovat mikrostrukturalni zmeény v kréni mise u NMDCC, a to
jak ve vysi komprese, tak proximalné od komprese

Tyto zmény jsou prokazatelné s presnosti na Sedou a bilou hmotu, misni jadra a
provazce i jednotlivé hlavni trakty a koreluji s elektrofyziologickymi abnormalitami
(SEP, MEP, EMG).

Nase prace ukazuje moznosti high-resolution tract-specific dMR v praktickém
managementu vcetné longitudinalniho sledovani pacientd s NMDCC.



MR SPEKTROSKOPIE U DEGENERATIVNI KOMPRESE KRCNi MICHY

Soubor 47 zdravych kontrol bez komprese a 79 pacientl s degenerativni misni

kompresi (60 NMDCC a 13 DCM).

Metabolite Mac/tNAA tCr/tNAA Glc+Tau/tNAA  |GIx/tNAA myo-Ins/tNAA  JtCho/tNAA
(%) (%) (%) (%) (%) (%)
Difference Single- Group- Group- Single- Group- Single- Group- Single- Group-
subject |avg. subject |avg. subject |avg. subject |avg. subject |avg.
NMDC-HC [3B.2 (1.2 [ENOEMio6 |31 |125 |31 |13 3.7 [13.1
pcM-HC |09 g0 PECEMi44  fsao [330 EEES 19.9 100 |64
pcM-NMDC |75 (6.8 3.2 |16 o2 [190 314|168 FERIEM . 61  |-5.9
MC - HC 53 |33 fso |10 |ha s 12 a3 7 67 b1 112
SC - HC 155 |06 PEIce k22 208 [EF 124 [Hz2e EF
SC-MC 220 (130 FPEREN 1> [os |21z B3R 6.3 12 7 |-19
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MR SPEKTROSKOPIE U DEGENERATIVNI KOMPRESE KRCNI MICHY
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spectra
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KOMPRESE MICHY A KLINICKA MANIFESTACE

= Micha je vii¢i kompresi odoIna a tato odolnost je interindividualné
znacné odlisna. Stejny stupen misni komprese mdze u jednoho
pacienta vést k manifestni myelopatii, zatimco u jiného zlstat
asymptomaticky — ,,clinical-imaging mismatch"

= Tento stav degenerativni misni komprese detekovatelny pomoci MR je
oznacovan jako asymptomaticka (ADCCC) - také nemyelopaticka
degenerativni komprese kréni michy — (NMDCCC)

DCM NMDCCC




