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Parkinsonian

MRI VBMW/ Search for red flags
& Humminghbird sign (PSF)
s Hat cross bun sign (MSA)
e Putaminal Atrophy (MSA = PSP)
& SCP atrophy (PSP)
s MCP atrophy (MSA)

MRI Exclude symptomatic Parkinsonism

Vascular, space occupying, demyelinating, traumatic « Asymmetric fronto parietal atrophy (CED)
- or toxic brain injury, hydrocephalus, metal deposition,
NBIA

Consider other diagnostic
possibilties (.. Essential
Tremor, efc)

Degenerative parkinsonism

:“*f“ﬁ;: red flags DORSAL NIGRAL HYPERINTENSITY MRI
e NEUROMELANIN MRI
Dopaminergic medication Abscense of DNH, changes on NNeMRI in SNpc
trial DOPAMINE DEFICIENT PARKINSONISM MSA: Increased
| MCP and putaminal
YES diffusivity, MRPl< 5
Good response MCP < B mm
No red flags for APDs Red flags for APDs DTIMRI PSP: increased SCP
Probable PD Good response to Poor response to | and putaminal diffusivity
roba dopaminergic medication dopaminergic MRPI MRPI > 13.55 WP < 0,22
medication
CBD: increased
. Probable PD diffusivity in corpus
doi: 10.1002/mdc3.13354 ” callosum
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Typical features
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MRL VBM/ Search for red flags
& Humminghbird sign (PSF)
= Hot cross bun sign (M3A)
» Putaminal Atrophy (MSA = PSP)

: . : # SCP atrophy (PSP)
MRI Exclude symptomatic Parkinsonism « MCP atrophy (MSA)

Vascular, space occupying, demyelinating, traumatic » Asymmetric fronto parietal atrophy (CBD)
# < or toxic brain injury, hydrocephalus, metal deposition,
NBIA

Consider other diagnostic
Degenerative parkinsonism possibilities (g.0. Essential

Tremar, etc)

doi: 10.1002/mdc3.13354
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v _q"
; ‘M;’* DORSAL NIGRAL HYPERINTENSITY MRI
< NEUROMELANIN MRI
o R o
‘ﬁ\; a-*? i T Abscense of DNH, changes on NMMRI in SNpc
&l DOPAMINE DEFICIENT PARKINSONISM oA erensed
; ' MCP and putaminal
P S R : YES diffusivity, MRPl < 5
4 Lo e NN ;‘;vy”*_ .5 MGP{E M
= o “’ No red flags for APDs Red flags for APDs DTIMRI PSP: increased SCP
T 3 Good response to Poor response to - and putaminal diffusivity
R R dopaminergic medication dopaminergic MRPI MRPI > 13.55 WP < 0,22
medication
CBD: increased
e Probable PD diffusivity in corpus
doi: 10.1002/mdc3.13354 ol
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@PANECILLO CUARESMA (HOT CROSS BUN)

Hiper T2 por degeneracion
selectiva:

tractos pontocerebelosos
transversos

nucleo pontino del rafe medio
* AMS-Cno exclusivo
* Ataxia espinocerebelosa
* HiperT2 ambos PCM
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Halo putaminal
Hiper T2

1.5 Tesla
AMS-P
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AMS-C AMS-P AMS-A

Atrofia olivo-ponto- * Degenerac estriato- * Sindrome Shy-Drager

cerebelosa nigrica e Predominan sintomas

Predominan sintomas * Predominan sintomas disautonomicos
cerebelosos parkinsonianos
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AMS- analisis cuantitativo

A MCP diameter <8.0 mm
has high diagnostic

accuracy in separating
MSA from PD

doi: 10.1002/mdc3.13354
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DEGENERACION CORTICOBASAL

« SCB=DCB
* DCB solo paraTaupatia

* Progresivo, con anomalias del movimiento
asimetricas, mioclonias, signos corticales
apraxia ideomotoray fenomeno de
miembro alienigena

Atrofia cortical parietal
asimeétrica

* Hiperintensidad SBenT2
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Ancho M < 9,35 mm
Ratio M/P < 0,52
(E: 200% PSP)

(}s E.N.R

b(CIPd’ld Es panh
rradiologia

Midbrain area (M)

Pontine area (P)

M- P ratio : M/P area, cut off < 0.21
doi: 10.1002/mdc3.13354
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PSP: SIGNO DEL COLIBRI

S Volumetria: "Software SyngoviaBrainMorphometry, Siemens
olor codes for the different brain areas

- Lobar WM [white mat- - Lobar GM (gray matker):
ter): Frontal Lobe i ik

Frontal Lobe Parietal lobe Informe de morfometri:

Parietal Lobe

15y 16 de febrero de 2024 | MADRID

Occipital Lobe Structur: : Rango normativo™”[%

Occipital Lobe Ternporal lobe

Temporal lobe Cingulate gyrus

Corpus callosum Cerebellum GM

Mesencéfalo

DEEFI WM Puente troncoencefalico Z
Cerebellum WM Médula oblonga 5 (0,31
- CSF - White Abnormal (WMAD) Normalizado®[%] Rango
Thalamus (Left/right) Lakeral wventricle Left Cuerpo calloso
Caudate (Left/righl) Lakeral ventricle right
Putamen (Lleft/right) - Third wentricle
Pallidurm (Left/right) Fourth venkricle
Hippocampus (Left/right) Insula (Left/right) ~ Porcentaje de VIT (wolumen intracraneal total)
’ centil 10 vy 90 de poblaciédn 18 G
a o/fpor encima de lo U

Pons - Mesencephalon " Porcentaje de WIT {wolumen intracr:

utonatizado. Incluya los datos
Medulla oblongata iagnéstico.
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BIOMARCADORES PSP EP P valor
Anch Afal
nehura mesencetalo 8.5 [7.7-9.1] 10.8 [10.4-11.3] <0.001°
(mm)?
Anchura puente (mm)? 17.4 [16.5-18] 17.7 [17.2-18.7] 0.093
Ratio M/P did
atio M/P medidas 0.48 [0.44-0.54] 0.61 [0.57-0.64] <0.001b
planimétricas?
Volumen automatizado b
, 0.56 [0.53-0.58] 0.64 [0.59-0.67] <0.001
mesencéfaloN (ml)?2
Volumen automatizado )
0.99[0.94-1.05] 1.1[1.03-1.16] <0.001
ouente N (ml)?
Ratio vol M/P
atiovol M/ 0.55 [0.53-0.59] 0.57 [0.56-0.6]
automatizado N 2

XLIX Reunion anual

3 Mediana [RIC] ® Test de Wilcoxon
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 Estructura clave afectada es la sustancia negra (SN)
* La RM rutina no muestra alteraciones tipicasenT1y T2
* Dgo clinico

* Criterios de la Sociedad de Trastornos del Movimiento (MDS) no
contemplan RM

* RM no esta aprobada como biomarcador para el diagnostico
diferencial de sindromes parkinsonianos

* La morfometria cerebral, en investigacion, revela cambios
estructurales = adelgazamiento cortical y reduccion del volumen
estriatal.
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PARKINSON IDIOPATICO: ALTO CAMPO

* "“Swallow tail sign” (golondrina)

* Dorsal nigral hyperintensity (DNH)

* Nigrosoma-1

e 100% S, 95% E EP vs Controles sanos
 3Tesla>1.5Tesla

* No aprobado para dgo EP
* Paper original voxel 0.55 x 0.55 x 0.7 mm

Cortesia de Andrew Dixon, Radiopaedia.org, rID: 31112
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DEFINITELY PROBABLY PROBABLY DEFINITELY
NORMAL NORMAL ABNORMAL ABNORMAL

1.5T AVANTO

3T TRIO

NORMAL

ABNORMAL

Shams, AJNR, 2017



Parkinson’s disease

EP vs sanos
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MR PARKINSONISM INDEX (I\/IRPI)

Area Protuberancia
Area Mesencéfalo

Pedunculo cereb. ir
Pedunculo cereb. st

Quattrone, Radiology, 2008

Table 4

MR Parkinsonism Index for Differentiation of Patients with PSP from Patients with PD ‘ Superior cerebellar peduncle
and MSA-P and Control Participants On coronal image in
the first image on which

MR Parkinsonism MCP/SCP PM the SCP and the inferior
Cutoff and Statistical Values Index Value Value Value colliculus are separated
PSP patients vs PD patients
Cutoff value =13.55 =2.69 =488
Sensitivity (%) 100 78.8 90.9
Specificity (%) 100 88.9 93.5
PPV (%) 100 68.4 811
PSP patients vs MSA-P patients
Cutoff value =12.85 =2.43 =4.62 Middle cerebellar peduncle
Sensitivity (%) 100 93.9 97.0 gnttf;e riarssagiithal iagge
. : W :
Specificity (%) 100 89.5 a1 be?twe%sn tsheO pgns gnd the
PPV (%) 100 939 97.0 cerebalian
PSP patients vs control participants MRPI P x MCP
Cutoff value =13.58 =2.69 =4.65 M SCP
Sensitivity (%) 100 78.8 97.0
Specificity (%) 100 88.0 94.0 MRPI index:
PPV (%) 100 81.2 9.4 cut off > 13.55
Note.—Optimal cutoff values were determined by using receiver operating characteristic curve analysis.
-




HOME PUBLICATIONS HOW IT WORKS LOGIN

https://mrpi.unicz.it/

MRPI

An automatic procedute to calculate the Magnetic Res@nanee Parkinsonism Index

MRI slices showing brainstem structures involved in the calculation of MRPI
.= _ e

Midsagitial T1-W =d 3 c Coronal oblqu: ruction of superior cersbellal

e MRPI 2.0
e Cut-off =2.01
* S100%, E 94.3%

Automatsd measurement of Frontal Homs
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NEUROMELANINA

* NM pigmento intracelular granular oscuro neuronas
catecolaminergicas de la SNpcy el locus coeruleus

* Altaintensidad de senal TSE ponderadasenT1a3T
* EPvssanos S 73% E 87% SNpc *
* Valoracion cualitativa similar a cuantitativa*

* No estandarizado en practica clinica diaria
A HC - SRR -

*Ohtsuka, Neurosci Lett, 2013
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Neurology

The most widely read and highly cited
peer-reviewed neurology journal
[ ArTicLes JINERIES y7,2009

High-resolution diffusion tensor imaging in the

substantia nigra of de novo Parkinson disease

© This article has been correct=d.  VIEW CORRECTION

D. E. Vaillanco

urt, PhD, M. B. Spraker, BS, |. Prodoehl, PhD, PT, |. Abraham, D. M. Corco:

PhD AUTHORS INFO & AFFILIATIONS

“Fractional anisotropy (FA) was reduced in the SN of subjects
with PD compared with controls (p < 0.001)"

s, PhD, X. ]. Zhou, PhD, C. L. Come!

edure used to draw regions

of interest in the substantia nigra

a, MD, an

d D. M. Litdle,

Stefan T. Schwarz® © &, Maryam Abaei ® &, Vamsi Gontu ® &, Paul 5.

()s E.N.R

\ |(11IE|1n la
e Neurorradiolo gia

NeuroImage: Clinical "
Volume 2, 2013, Pages 481-488 CLINICAL

Diffusion tensor imaging of nigral
degeneration in Parkinson's disease: A
region-of-interest and voxel-based study at
3T and systematic review with meta-
analysis

[

Nin Bajaj ® & Dorothee P. Auer ® &=

by (T2w) Color map FA
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REUNION ANUAL DE LA SOCIEDAD

ESPANOLA DE NEUROLOGIA

/

!

!

.....

- QSM: quantitative susceptibility mapping

Analisis del depdsito regional de hierro con mapeo
de susceptibilidad magnética aparente en pacientes
en enfermedad de Parkinson y temblor esencial

Martin Bastida A, Jiménez Huete A, Avilés Olmos |, Gorospe Osinalde A, Suarez Vega V,
Garcia de Eulate MR, Dominguez Echavarri P, Sanchez Catasus C, Rodriguez Oroz MC
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Metodologia

»,“ » Secuencia de SWI clinica (Siemens Skyra 3 T) Mapa QSM “3 pare nte”
‘, \ * Protocolo de QSM con softaware STl suite, FSLy

\\§ A Matlab (sjsstrém 2019)

Q‘S ’ * Creacion de mapas de susceptibilidad aparente

Vil

* Combinacion de magnitud y fase (tras
unwrapping)

* Procersamineto de V-SHARP de artefactos de
inhomogeneidad

* Calculo por método de least squares (iLSQR)

* Segmentacion de ROIs
* Automatizada a nivel de GP y Tha (FSL-FIRST)

* Manual en SN, RN y DN (basados en atlas Sasafi
2022; Duvernoi 2012)

ESPANOLA DE NEUROLOGIA

REUNION ANUAL DE LA SOCIEDAD

¢ Analisis estadistico

@
> §g * ANOVA entre grupos
$e
x g8 * Correlacién multiple
>< %3 o - .
J == * Regresion lineal multiple de ROIs ajustando por
()

edad y sexo
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UPDRS-II UPDRS-III UPDRS-IlI UPDRS-III UPDRS-III

‘ SN ON RN GpP Tha Total Bradyk. Rigidity Axial Tremor

T: /’\_\ Corr: Corr: Corr Corr: Corr: Con Corr: Corr: Corr: ¢

‘. -0.214 0.268 0.304. 0.180 0.459** 0.390* 0.505** 0.346" 0.128
0.028 - °
0.024 = 'A.;‘._':. /\ Corr Corr Corr Cormr Cormr Corr Corr Corr -
‘.n:wa- 3 0 0.127 0.163 0.165 -0.252 -0.249 -0.194 -0.255 -0.052 =
2013 -

EPAE T N S S e S W S o B
o8 ® see f. 3 ort orr oI or orr oIt
M . ” 4 M —%.090 f) 114 % 081 % 112 ?J 236 (?045 -
‘:j:éji's..‘:'... l.b = 0.5 1 o ! A o /\ Corr Corr Corr Corr Corr
* Deposito de hierro especifico en nucleos involucrados a nivel de vias de temblor
NSN en EP > controles y TE

* MRNen EPy TE > controles.

ul

'MWWW%W%WWL%






INFORME ESTANDARIZADO: DETERIORO COGNITIVO Tamano ventricular aumentado:
v S , 1. Protocolo recomendado de imagen: Sl A T A v NTACTO
‘ Soci RM: E—
de A Axlal SET2 y FLAIR (3-5 mm)
Axial EGT2 (T2*) o SWI (3-5 mm A i i H .
Axial EGT2 (T {33 o mmf ) Patrén de Hidrocefalia Normotensiva (HNT):
Secuencia T1 3D (eco de grandiente o SE) con voxel isotrdpico <1 mm. Reconstrucciones
multiplanares. Seleccionar opcion v
2. Hallazgos:
000  Registr 2 2 Patologi lar-
000 2.1. Atrofia (valorada en T1 o FLAIR) L. Fdlologla vascular:
0«0 Registral ; . . .
- Atrofia cortical global: Escala ACG g, neurol. 199636 (5) 26872 Lesiones de sustancia blanca: Escala de Fazekas: , |\ o\ | neuoradiol 19878.4216
Seleccionar opcion b -
Seleccionar opcion W
Imagenes de referencia
Hipocampos Imagenes de referencia
Derecho: Escala MTA: )
J Newrol N Psychiatry 1992,55:967-72
— v Infartos de vaso grande:
1zquierdo: Escala MTA: ; Seleccionar opcior v
q : *_J Meurol Meurosurg Psychiatry 1992,55:967-72
Seleccionar opeion v Intartos lacunares :
Imagenes de referencia == bl
Atrofia cortical posterior: Escala de Koedman: ; P . i
Eur Radiol 2011;21:2618-25 Microhemorragias :
Seleccionar opcion '
. . . R 2le W
Predominancia derecha/Predominancia izquierda: p_ - ceriar Cogn Disord 2007-23-334-42

Seleccionar opcion b

2.3. Alteraciones en difusion:

Imagenes de referencia . ; ..
’ Alteraciones en difusion:

Atrofia frontotemporal anterior: Escala de Kipps y Davies:

Seleccionar opcion v

Escala de Kipps y Davies predominancia derecha/predominancia izquierda:

2.4. Lesiones estructurales:

Seleccionar opcion v

Lesiones estructurales:

Imagenes de referencia

Atrofia de estructuras de fosa posterior :
O Mesencéfalo

O Protuberancia | cenerar informe!| | Borrar informe |
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Cualitativay
cuantitativa
(volumetria)

Valorar

fosa post Ll

sangrados

Cuantif

Infartos '
cerebel Indices:

Cualitat

Enfermedad
pequeno
vVaso
Fazekas

Depositos
férricos

FA

DA

DR
SNpc

ACG
Tronco MTLA

Cuantitat

U Int

encefalo -
Senal

Colibrien
SNpc
Ng 1

Koedam
Kipp &

Senos .
Davies

paranas
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Revisionde EP y
parkinsonismos atipicos

"Red flags”y hallazgos de
Imagen caracteristicos de
atipicos

EP idiopatica
Imagen de SNpc

DNH (Ng1)
Neuromelanina

.

A N

Informe estructurado de
Trastornos del movimiento

Abordaje practico de estudio de
RM de Trast Mov

EP vs Parkinson atipicos
Practica clinica vs investigacion

Secuencias avanzadas

P—
' WORK IN PROGRESS

ey “E S
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