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sistema di ricerca di google:
Che cosa sono le paraparesi spastiche?

(dr Rizzo —Bologna)

La paraparesi spastica ha origine da patologie differenti del sistema nervoso centrale sia
acquisite che genetiche, che causano una disfunzione della via nervosa attraverso la
quale i segnali dal cervello arrivano ai muscoli.

Le forme genetiche vengono definite paraparesi spastiche ereditarie o familiari. Qu
forme rientrano nel gruppo delle malattie rare.

Questa patologia colpisce sia uomini che donne e puo manifestarsi a qualsi

Secondo i dati, da 1 a 10 persone su 100000 sono affette da questa
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Autosomica Dominante, Autosomica recessiva

PARAPARESI SPASTICHE PEDIATRICHE

HSP>80 forme

spasticita progressiva

disfunzione del tratto corticospinale
collettivamente HSP colpiscono circa 2-8
individui su 100.000 in tutto il mondo.
PROGRESSIVA

F. Pure: spasticita arti inferiori, disturbo del
cammino, riflessi OT vivaci, disturbi
minzionali

F. complicate: spasticita arti inf, ROT vivaci, Pa I'a pa Fesli

disturbi minzionali+ neuropatia, disabilita
intellettiva, atrofia ottica, epilessia......
Ereditarieta:

X linked eMatrilineare mtDNA

spastica

ereditaria

PCI

PCI- insieme di forme caratterizzate da:

spasticita NON PROGRESSIVA, atassia o movimenti
involontari;

non si tratta di una malattia specifica o di una forma
singola.

2 0 3/1000 nati vivi
La piu alta prevalenza, 111.8/1000 nati vivi, si verifica nei
neonati pretermine di < 28 settimane di gestazione

Errori
congeniti del
metabolismo

IEM -causa rara e spesso sottovalutata
di paraparesi spastica nei bambini (negli adulti).
motoneuroni e tratti corticospinali con i loro
lunghi assoni e l'elevata richiesta di energia
- particolarmente vulnerabili ai difetti metabolici.
PROGRESSIVA
Possibile terapia
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HSP ( pura) vs PCI? Counseling
. . . . genetico
e storia familiare o consanguineita dei genitori Future

i / / / terapie
e fattori di rischio di danno cerebrale pre- o perinatale it

Ritardo tappe motorie (controllo capo >4 mesi, posizione seduta autonoma > 9
mesi, cammino > 17 mesi)

insorgenza di sintomi motori o regressione dopo un periodo di sviluppo normale

Spasticita —territorio d’esordio (distale HSP e successiva progressione)

risultati di imaging RM cerebrale (normali o incoerenti con la lesione acquisita «in
genere leucomalacia periventricolare»).



Forme pure

\ <10 anni | SPAST/SPG4 Previa esclusione di altre cause
l di spasticita
. S ~— Se eta esordio ,
SPAST/SPG4 |ATL 1/SPG3A < 10 anni 39592%‘:‘3:;9'0
l l l SPAST/.SPG‘.:j
v . - _ ‘
SPAST/SPG4| ATL1/SPG3A | SPAST/SPGY ATL1/SPG3A ATL1/SPG3A
_ S b | o 2T |
Se negativo Se negativo e tasso Se negativo e tasso
l 27-idrossicolesterolo aumentato* 27-idrossicolesterolo aumentato*
REEP1/SPG31
TR CYP7B1/SPGS5 CYP7B1/SPG5

NIPA1/SPG6+**
Ak KIAA0196/SPG8x+**
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Sintomi e
diagnosi differenziale 2

HSP (Pure e Complesse) vs IEM
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Dati anamnestici —
Sede di esordio della spasticita e progressione

Presenza di distonia, atassia, discinesie
Disturbo del neurosviluppo

Epilessia , Terapie
neuropatia enzimatiche
_ sostitutive
Sordita Itutiv
Gene therapy
Atrofia nervo ottico
Cataratta

Disturbi gastrointestinali
Presentazione sindromica



Autosomal-Recessive Childhood-Onset Complex HSP — Key Clinical. Molecular And Neuroimag;

HSP Gene Molecular / metabolic MMajor clinical Major neurocimaging
defect manifestations findings
SPGS (OMIM CYPIBI Drefect in cholesterol Prominent dorsal Peniventricular white
#2T0OR00D) metabolism column dysfunction with matter changes (often
sensory ataxia. cerebellar posterior). mild cerebellar
dysfunction atrophy. spinal cord
atrophy
SPG7 (OMIM SPG7 Defect in mitochondrial Cerebellar dysfunction. Cerebellar atrophy.
#607259) metabolism chronic progressive periventricular white Forme complesse
external ophthalmoplegia- matter changes
like phenotype. optic nerve
atrophy. dystonia
SPG11 (OMIM SPGII Diefect in endosome. Cognitive impairment {(broad Thin corpus callosum.
£604360) autophagosome, range). dysarthria_ cerebellar | periventricular white
SPG15 (ONMIM ZFYVE26 lvsosome biology dysfunction. peripheral matter changes (ears of the
#270700) neuropathy. retinopathy lynx sign). cerebral and
SPG48 (OMIM AP5Z1 cerebellar atrophy v ¢ ¢
#613647) G
SPG18 (OMIM ERLIN? Defect in ER-associated | Developmental delay / Thin corpus callosum - SPAST/SPG4 : egn 3
2611225) calcium signaling intellectual disability. ACC +/- ritardo cerebellari
cerebellar dysfunction 3 tal RS Atrofia cerebellare
mentale o declino g U
SPG21 (OMIM ACP33 Defect in end and Progressive cognitive Thin corpus callosum N 5 ; X od ottica i i i
#248900) lysosome biclogy impairment. cerebellar Se eta esordio Wgniﬂvo Eté di esordio z
dysfunction. psychiatric <10 anni =y S segni
symptoms = 10 anni ACC '|'l ma ' Oel'ebellal’i
SPG26 (OMIM BAGALNTI Defect in biosynthesis Learning disabilities / Cerebral atrophy. g Atrofia cerebellare =
#600195) of complex gangliosides | intellectual disability. periventricular white mentale o declino SR ‘Neuropatia
psychiatric/behavioral matter changes cognitivo ~odol X
symptoms. peripheral Eta di :eso[dlo
nevropathy > 10 anni
SPG28 (OMIM DDHIDT Drefect in phospholipid Cerebellar dysfunction. n.a.
#609340) metabolism peripheral neuropathy ATL 1/ SPGsA l l l
Y
SPG35 (OMIM FAZH Drefect in sphingolipid Cognitive impairment. Thin corpus callosum. \ /
#612319) metabolism cerebellar dysfunction. cerebral and cerebellar Vel
dysphagia. extrapyramidal atrophy SPAST/SPG4 | SPAS T/SP G4
movement disorders. optic >
nerve awophy Se negativo
SPG46 (OMIM GEBAZ Defect in Cerebellar dysfunction. Thin corpus callosum v v
# 614400) glucosyleeramide cataracts. hypogonadism in l—l—l
mermboliom males \ZFYveseisPG1s| | SPASTISPG4 | | sPasTisPed4 | | seasTisPed | | KIFSASPGIO
SPG47 (OMIM APHRBRI. Defect in intracellular Developmental delay / Thin corpus Se Segni Se neuropatia REEP1/SPG31
#614066). APIAT. protein trafficking / intellectual disability. callosum. periventricular . . .
SPGS50 (OMIM AP4S], autophagy postnatal microcephaly. white matter cerebellari Ricerca unicamente
#612936). APIET epilepsy. extrapyramadal changes. ventriculomegaly o atrofia
SPG51 (OMIM movement disorders {colpocephaly) bell \\ \/ / _
#613744). cerebellare ZFYVE26/SPG15
SPG52 (OMIM : H
Ze14067) od ottica - Se_nelgatuvo Ie tasso -
-idrossicolesterolo aumentato® i i
SPG49 (ONMIM TECPR?Z? Defect in autophagy Developmental delay / Thin corpus callosum Ricerca unicamente
#615031) intellectual disability. l S
hypotonia. autonomic
dysfunction. central apneas
KIF5A/SPG10 i
SPGS54 (OMIM DDHD2> Defect in phospholipid Developmental delay / Thin corpus callosum, CYP7B1/SPG5 . Se_negatlvo e tasso .
#615033) metabolism intellectial disability, periventricular white REEP1/SPG31 27-idrossicolesterolo aumentato
cerebellar dysfunction. short matter changes
statue
SPGS55 (OMIM CIZorf65 Defect in mitochondrial Peripheral neuropathy. optic n.a.
#615035) function nerve atrophy
SPGs6 (oMM | cyPeur Defect in lipid Developmental delay / Thin corpus callosum. d CYP7B1/SPGS5
#615030) metabolism mtellectual disabilaty, perventricular white
peripheral neuropathy. matter changes
dystonia




HSP vs IEM

Treatable IEM That Resemble HSP

Inborn error of metabolism Gene [ Inheritance Clinical manifestations Treatment
Adrenoleukodystrophy (OMIM ABCD] /X linked Childhood cerebral form: Progressive Allogeneic HSCT [95,96]
# 300 100) spasticity, cognitive decline, behavioral Ex-vivo gene therapy [77]

dysregulation, vision impairment, seizures,
adrenal insufficiency

Arginase | deficiency (OMIM ARG/ autosomal- Spasticity {progressing from a spastic diplegia | Protein restriction [63]
# 207800 recessive to tetraplegia), DDAD, seizures Pegzilarginase [97]
Biotinidase deficiency (OMIM BTD Spusticity, developmental delay / intellectual Biotin [64]
#2531260) disability, seizures, ataxia, vision impairment,

hearing loss, cutaneous abnormalities
Cerebrotendinous xanthomatosis CYP27AL! Spusticity, ataxia, parkinsonism, cognitive Supplementation with

(OMIM #213700)

autosomal-recessive

impairment, seizures, peripheral neuropathy,
tendon xanthomas, neonatal jaundice,
bilateral childhood-onset cataracts, childhood-
onset chronic diarrhea

chenodeoxycholic acid [68]

Dopa-responsive dystonia (OMIM | &CHI T autosomal- Dystonia (often involving limbs first, often Levodopa/carbidopa [79]
#128230) dominant with diumal fluctuation, responsive to

levodopa), parkinsonism, spasticity
Hyperomithinemia- SLC2SALS) Progressive spasticity with pyramidal signs, Protein restriction, citrulline

hyperammonemia-
homocitrullinuria (HHH)
syndrome (OMIM #238970)

autosomal-recessive

cognitive impairment, cerebellar signs,
epilepsy.

and arginine supplementation
[63]




DEVELOPMENTAL MEDICINE & CHILD NEUROLOGY ORIGINAL ARTICLE

Paediatric-onset hereditary spastic paraplegias: a retrospective 2020

cohort study

SILVIA SCHIAVONI' | CARLOTTA SPAGNOLI' (3 | SUSANNA RIZZI' | GRAZIA G SALERNO' | DANIELE FRATTINI'

| FRANCESCO PISANI? | CARLO FUSCO'* 47 giovani' eté media 127 anni

Esordio infantile

Genetically-solved cases
according to inheritance pattern

Clinical features according to inheritance patterns
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ORIGINAL ARTICLE

Clinical and genetic spectrum of hereditary spastic paraplegia
in Chinese children

Jiaping Wang' ©® | FangFang' | ChanghongDing' | Jiuweili' | Yun Wu' |
Weihua Zhang' | Xinhua Bao® | JunlanLv' | Xiaohui Wang' | XiaotunRen' |
Paediatric Neurology Study Group*

45 pazienti cinesi , HSP ad esordio pediatrico

Diagnosi genetica in 35 soggetti (78%), una percentuale superiore a quello di molti studi simili

Forme Autosomiche dominanti e forme autosomiche recessive , divise abbastanza equamentc

forma autosomica dominante piu comune (tipicamente pura) SPG4 e la forma recessiva
(tipicamente

complesso) SPG11, entrambe forme prevalenti anche negli individui con esordio in eté,;ff:
* identificate numerose altre forme '

* Solo tre dei 45 bambini = storia familiare positiva
« numero elevato di de novo casi di SPG3A e SPG4 autosomici dominant

* Nelle forme dominanti spesso i genitori non manifestavano i sinto
sintomatologia



TABLE 1
our cohort

Characteristics

Sex
Male
Female
Onset age (years)
<1
1-3
3-7
7-12
>12
Type
Pure form
Complicated form
Manifestations
Spastic gait/weakness of lower limbs
Pyramidal signs
Motor development delay before onset
Weakness of upper limbs
Pes cavus
Urinary dysfunction
MRI anomalies (n = 39)
Complications in cHSP (n=19)
Cognition impairment/regression
Ataxia
Ocular impairment
Hearing loss

Seizures

32
13

26

26
19

45

45
12

11

10

Summary of all patients clinically diagnosed with HSP in

%

71.1
28.9

6.7
57.8

20.0
4.4

57.8
42.2

100.0
100.0
26.7

15.6
abal
28.2

52.6
211
15.8
5.3
5.3

Autosomal dominant HSP Autosomal recessive HSP

BSCL2, 5.6% AP4E1

CPTIC, 5.6% 6%
DDHD2
6% 4
CYP7B1

13%

UBAP1, 5.6%,

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Autosomal dominant Autosomal recessive

M pHSP W cHSP



Imaging
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Magnetic resonance imaging of the brain of a patient
with mutation in the SPG11 gene (SPG11 phenotype):
Sagittal T1 weighted imaging showing thinning of the
Corpus Callosum (A). Axial FLAIR imaging showing the
"ears of the lynx" sign (red arrows) (B).

Control SPG11 Patient

FIGURE 1 | Sagittal and axial T1 weighted imag
cord atrophy and antero-posterior flattening in a patient with SPG11 (right

es showing cervical spinal

column) compared to a healthy contr

| (left column).




SPG35- FA2H

Family 2 Edvardson, et al. Dick, et al.
Age 20 Age 7 Age 23
c.786+1G>A p-Arg53_lle58del

Ponto-
cerebellar
Atrophy

Globi
pallidi
Hypo-
intensity

Matter
Hyper-
intensity




Terapie

Trattamento del disturbo motorio e della spasticita: Fisioterapia e psicomotricita
Trattamento della spasticita: baclofene- eperisone per os o baclofen IT x forme piu gravi
Trattamento dei sintomi associati a forme complesse: farmaci per distonia

Trattamento locale: chemodenervante con tossina botulinica

+  Gabapentin: antiepilepric and antinociceptive drug
* Progabide: GABA receptor agonist
+ Dalfampridine (4-Aminopyridine): potassium channel blocker

+  Botulinum toxin injection: for focal spasticity
l.ngabIde+ : + L-Dopa: dopamine precursor
2.Botulinum toxin injection +  Cholesterol-lowering drugs: targeting oxysterol
32‘“‘“" and folinic acid + Betaine and folinic acids: to overcome MTHFR deficiency

5.L-Dopa
6.Dalfampridine
7.Cholesterol reducing drugs

FDA approved molecules D
drugs for clinical trails
([ rhsonenpy ] Tanye
2.N-Acetyl Cysteine
1.Electrical stimulation 3 Methylene blue
2.Robotic gait training ] 4.Guanabenz
3.Hydrotherapy
4.Exercise regime

Rhizotomy

1.Selective Dorsal
2.Inthrathecal Baclofen




Evoluzione della malattia

Alcuni polimorfismi
possono attenuare la
gravita clinica della
malattia (SPG4)

Eta d’esordio puo
variare all’interno
della stessa famiglia

Progressione puo
variare in epoche
diverse nello stesso
individuo

Progressione
variabile a parita di
mutazione

Esordio precoce
spesso associato a
presentazione meno
severa
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