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Comparsa lentamente progressiva dall’eta di 22 anni, con graduale peggioramento negli ultimi tre anni, di

?, 52 anni

disturbo della deambulazione per «rigidita» e «debolezza» degli arti inferiori, con graduale e progressivo

disturbo dell’equilibrio con instabilita posturale e marcia precauzionale con ricerca di appoggio, crampi

diffusi e “scatti” agli arti inferiori.

Si associa urgenza minzionale ed incontinenza urinaria da circa tre anni.

Non assume terapia domiciliare.




L’Esame obiettivo neurologico documenta;

Paziente vigile, cosciente, collaborante, orientata.

Nervi cranici indenni.

AASS: Tono e trofismo muscolare nella norma. Prova Mingazzini | correttamente eseguita. Forza muscolare
nella norma (MRC 5 bilateralmente). Prova I-N nella norma. Sensibilita nella norma. ROT: scattanti,

simmetrici. Hoffman assente.

AAll: Ipertono spastico. Prova di Mingazzini Il: caduta 5 secondi. Forza muscolare: deficit nel movimento di

flessione della coscia sul bacino (MRC: 3 bilat), e flesso-estensione del piede (MRC: 3.5 bilat); deficit nella
flesso-estensione delle dita (MRC: 3.5 bilateralmente). Prova calcagno-ginocchio correttamente eseguita.
Ipopallestesia. ROT: rotulei vivaci, achillei con clono esauribile bilaterale dopo pochi secondi. Babinski

presente bilateralmente. Stazione eretta possibile su base allargata, deambulazione autonoma possibile per

pochi metri, andatura atasso-spastica. Urgenza ed incontinenza urinaria.
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Upper motor neuron
cell body

Craig Blackstone

Neurogenetics Branch, National Institute of Neurological Disorders and Stroke, National
Institutes of Health, Bethesda, Maryland, USA; email: blackstc@ninds.nih.gov

Annu. Rev. Neurosci. 2012. 35:25-47
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Sara Salinas, Christos Proukakis, Andrew Crosby, Thomas T Warner

Lancet Mewrol 2008; 7: 1127-38

Panel: Differential diagnoses in spastic paraplegia

Childhood onset

Diplegic cerebral palsy

Structural (Chiari malformation, atlanto-axial subluxation)
Hereditary spastic paraplegia

Leucodystrophy (eq, Krabbe's)

Metabolic (arginase deficiency, abetalipoproteinaemia)
Levodopa-responsive dystonia

Infection (myelitis)

Multiple sclerosis

ult onset

Cervical spine degenerative disease
Multiple sclerosis
Motor neuron disease

spinal tumour, parasagittal
meningioma)
Infection (myelitis)
Dural arteriovenous malformation
Chiari malformation
Adrenoleucodystrophy
Hereditary spastic paraplegia
Spinocerebellar ataxias
Vitamin deficiency (B12 and E)
Lathyrism
Levodopa-responsive dystonia
Infection (syphilis, human T-cell leukaemia virus 1, HIV)
Copper deficiency

Modified fram Warnner,? with permission from Whitehouse Fublishing.
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Spastic
paraparesis

Brain and spinal MRI,
laboratory studies etc.

Clinical MNeurclogy and Neurosurgery 120 {2014) 14-19
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RM encefalo + midollo: non evidenti alterazioni di segnale di significato recente dell’encefalo e
del tronco encefalico. Multiple aree di aumentato segnale nelle sequenze a TR lungo della
sostanza bianca periventricolare e sottocorticale bilateralmente di verosimile natura gliotica in
leucoencefalopatia su base vasculopatica cronica. Sistema ventricolare e linea mediana in asse.
Ipertrofia mucosa dei turbinati nasali medi ed inferiori @ minimo ispessimento mucoso del
pavimento del seno mascellare sinistro. Note di uncoartrosi nel tratto C5-C6 con bulging discale
posteriore ad ampio raggio del disco corrispondente. Note spondilosiche del rachide dorsale.
Regolare la morfologia ed il segnale del midollo spinale e delle radici della cauda. Canale

vertebrale di ampiezza nei limiti.

- Esame del liquor: proteine 71.4 mg/dl (15-40). Negativo per Multiplex meningite. Beta amiloide,

fosfo-tau, h-tau: nella norma. No bande oligoclonali

- Valutazione neuropsicologica: alla valutazione odierna, la paziente presenta una depressione

moderata del tono dellumore reattiva alla patologia in atto, con tratti di personalita caratterizzati

da uno schema cognitivo ansiogeno. Utile psicoterapia. i
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Comparsa lentamente progressiva dall’eta di 22 anni, con graduale peggioramento negli ultimi tre anni, di

disturbo della deambulazione per «rigidita» e «debolezza» degli arti inferiori, con graduale e progressivo

disturbo dell’equilibrio con instabilita posturale e marcia precauzionale con ricerca di appoggio, crampi
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Spastic
paraparesis

Dominant family No clear

history

family history

SPG4 <> SPG3A, 31, 10

=2 SPG17

Brain and spinal MRI,
laboratory studies etc.

SPGT = SPG4—»
SPG3A4, 31, 10, 11 = SPG15
= Consider other diagnosis

(e.g. ARSACS, Friedreich)

Rare forms: e.g. SPGE6,8 2
Consider other diagnosis
(e.q. SPAXT)

Clinical MNeurclogy and Neurosurgery 120 {2014) 14-19




John K. Fink, MD

Hereditary Spastic Paraplegia

Current Meurclogy and Neuroscience Reports 2006, 6:65-76
Current Science Inc. ISSN 1528-4042

Copyright © 2006 by Current Science Inc.

Diagnostic criteria for HSP are 1) the presence of HSP
symptoms (spastic weakness affecting both legs approxi-
mately symmetrically, often accompanied by urinary
urgency) that may be either essentially nonprogressive
(when HSP begins in very early childhood) or insidiously
progressive; 2) neurologic signs of bilateral (typically sym-

metric) lower extremity spasticity, hyperreflexia, extensor
plantar responses (rarely flexor), often accompanied by
mildly decreased vibration sensation in the toes; 3) family
history of the same disorder; and 4) exclusion of other dis-
orders. In addition to these criteria, complicated forms of
HSP are recognized by syndrome-specific signs (Table 1).

Table 1 Suggested diagnostic criteria for pure hereditary
spastic paraparesis and clinical fearures that would alert the

clinician ro possible alternative diagnoses

Climcal features

Obligatory

Common

Uncommon

Diagnostic alerts

Family history

Progressive gait disturbance
Spasticity of lower limbs
Hyperrefiexia of lower limbs
Extensor plantar responses
Paresis of lower limbs
Sphincter disturbances

Mild dorsal column disturbance
Pes cavus

Hyperreflexia of upper limbs
Mild terminal dysmetnia
Loss of ankle jerks

Paresis of upper limbs

Distal amyotrophy

Paresis greater than spasticity
Prominent ataxia

Prominent amyotrophy
Prominent upper limb involvement
Peripheral neuropathy
Asymmetry

Retinal pigmentation
Extrapyramidal signs

F Neurol Neurosurg Psyehiarey 2000;69:150-160
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John K. Fink, MD

Hereditary Spastic Paraplegia

Current Meurclogy and Neuroscience Reports 2006, 6:65-76
Current Science Inc. ISSN 1528-4042
Copyright © 2006 by Current Science Inc.

Diagnostic criteria for HSP are 1) the presence of HSP
symptoms (spastic weakness affecting both legs approxi-
mately symmetrically, often accompanied by urinary
urgency) that may be either essentially nonprogressive
(when HSP begins in very early childhood) or insidiously
progressive; 2) neurologic signs of bilateral (typically sym-

metric) lower extremity spasticity, hyperreflexia, extensor
plantar responses (rarely flexor), often accompanied by
mildly decreased vibration sensation in the toes; 3) family
history of the same disorder; and 4) exclusion of other dis-
orders. In addition to these criteria, complicated forms of

The absence of family history does not exclude the
diagnosis of HSP. Family history may be absent because of
incomplete ascertainment, de novo mutation, late age of
symptom onset (children are sometimes affected before
a parent is affected), mild and nondisabling symptoms
that are attributed to other etiologies, autosomal reces-
sive inheritance (carriers are typically asymptomatic),
and X-linked inheritance. “Apparently sporadic spastic
paraplegia” refers to subjects who have all signs and
symptoms of HSP but who do not have apparent family
history of the disorder. Mutations in HSP genes are iden-

HSP are recognized by syndrome-specific signs (Table 1).

tified in approximately 5% to 10% of such subjects.
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Hereditary Spastic Paraplegia: Clinical and Genetic Hallmarks

Paulo Victor Sgobbi de Souza' - Wladimir Bocca Vieira de Rezende Pinto " -
Gabriel Novaes de Rezende Batistella - Thiago Bortholin . Acary Souza Bulle Oliveira !

Classification of hereditary spastic paraplegia

Harding’s classification, based on signs and sympioms

Pure {or uncomplicated) HSP Spastic paraparesis with sphincteral disturbances and mild to moderate
sensory loss

Complicated (or complex) Spastic paraparesis plus (additional neurological and systemic signs and

HSP symploms)

Harding's classification, based on age at onset of spasticity

HSP type 1 Early onset: starting before 35 years of age

HSP type 11 Classical: starting afier 35 vears of age

Based on the pattem of inheritance

Autosomal dominant HSP SPG3A, SPG4, SPGo, SPGE, SPGY, SPGLO, SPG12, SPGIL3, SPGLT,
5PG19, SPG29, SPG31, SPG33, SPG36, SPG37, SPG3E, SPG41, SPG42,
SPGT2, SPGT3

Autosomal recessive HSP SPGS5, SPGT, SPG11, SPG14, SPG135, SPGIE, SPG20, SPG21, SPG23,
5PG24, SPG25, SPG26, SPG27, SPG2R, SPG30, 3PG32, SPG35, SPG39,
S5PG43, SPG44, SPGA5/5PGOS, SPGA6, SPG4AT, SPG4E, SPG49, SPG30,
SPG51, SPG52, SPGS3, SPG34, SPGS5, SPGS6, SPGST, SPGSE, SPG3Y,

SPGaD, SPGHL, SPGEZ, SPGH3, SPGH4, SPGo6, SPGET, SPGHE, SPGEY, QODEL
SPGT0, 5PGT1, SPGT2, SPGT4 & %

X-linked HSP SPG1, SPG2, 5PG16, SPG22, SPG34

.....
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Hereditary Spastic Paraplegia: Clinical and Genetic Hallmarks

Paulo Victor Sgobbi de Souza' - Wladimir Bocca Vieira de Rezende Pinto " -
Gabriel Novaes de Rezende Batistella ' - Thiago Bortholin" - Acary Souza Bulle Oliveira'

Clinical and neuroimaging parameters Differential diagnosis of HSP Leukodystrophy SPG4*, SPG5A*, SPGT, SPGYB*, SPG11, SPG15%, SPG20,
SPG35, SPG45/SPG65, SPG47, SPGS0, SPG51, SPG54,
Complicated HSP SPG1, SPG2, SPG3A*, SPG4*, SPGSA*, SPG6H*, SPGT, SPGYA, SPG56, SPGS8B, SPG63, SPG64*, RNASEH?2B, KLC4

SPGYB, SPG10*, SPG11, SPG14, SPG15, SPG16, SPG17#, . . - . S S S
SPG18, SPG20, SPG21, SPG22, SPG23, SPG26, SPG29, Hypomyelination SPG2, SPG22, SPG44, SPG6T, TUBB4A

SPG44, SPG45/SPG65, SPG46, SPG47, SPG49, SPGS0, agenesis, hypoplasia or dysgenesis) SPG32, SPG35, SPG44, SPG45/SPG65, SPG4T, SPG4Y,
SPGS1. SPG52, SPGS3, SPG54, SPGSS. SPGS6, SPGST, SPG50, SPGS54, SPGSS, SPGS6, SPG63, SPG66, SPG6T,
SPGSE, SPGS9, SPGOD, SPGH1, SPGH2, SPG6H3, SPGH4, SPGT1. KLC4

SPGO6. SPG6T, SPGOR. SPGHY. SPGT0. SPGT4. SPOAN ’

SPG30*, SPG32, SPG3S, SPG36*, SPG38, SPG39#, SPG43, I Thin corpus callosum (mcluding I SPGL, SPG3A*, SPG4#, SPGYB*, SPG11, SPG135, SPG21,

Fig.1 Brain MRI findings in cases
Pure HSP of HSP. a Sagittal T1-weighted
brain MRI showing thin corpus
callosum (white arrow) in a patient
diagnosed with SPG11, compared
to normal corpus callosum
morphology in a control (b). ¢ Axial
brain MRI showing typical “ears-
of-the-lynx” sign (white arrow) ina
patient diagnosed with SPG11 in
FLAIR sequence

Early onset HSP (juveni
childhood onset)

Very early onset HSP (1
childhood, or neonatal

SPG63, SPG66, SPG69, SPGT0, SPGT1, SPGT2, IAHSP, SPGI5, SPG20, SPG2L, SPG22, SPG26, SPG30, SPG3I.
- I - u! ] Dy Al S IAG 2 &0 M



Hereditary spastic paraparesis: a review of new
developments

F Newrol Nevwrosurg Peyehiarey 2000;69:150-160

C] McDermott, K White, K Bushby, P] Shaw

Table 2 Clinical features which may be seen in addition to spastic paraparesis in complicated hereditary spastic paraparesis

Association Diiseaselmain feature

Description/references

Amyotrophy Resembling hereditary motor and
sensory neuropathy
of small muscles of hands

Troyer syndrome

Charlevoix—Saguenay syndrome
Cardiac defects —

Cerebellar sig —

Dementia Subcortical or cortical pattern

Simple/complex partial
Absence
Grand mal
Atonic episodes
Extrapyramidal signs Choreoathetosis
Dystonia and rigidity
Icthyosis Sjogren-Larsson syndrome
Sensory neuropathy  Asymptomatic
Childhood onset
Adult onset
Retinal changes Optic atrophy
Retinal degeneration
Others Kallmann's syndrome
Hyperekplexia
MASA syndrome

Mast syndrome
Kjellin syndrome
SPGY

Distal weakness and wasting combined with brisk reflexes, extensor plantar responses and pes cavus
(AD). 22

Severe wasting of the small muscles of the hand with marked sparing of the lower limb musculature
(AD).”

Distal wasting in the limbs with delayed development, spastic tetraparesis, pseudobulbar palsy,
choreathetosis and short stature in Amish people (AR).™

Similar to Troyer syndrome but found in Quebec.™

Also associated with mental retardation.™

Dementia can occur in isolation with HSP,™ * when it tends to be of the subcortical type, or be part of
a much more complex phenotype (AR and AD).™ Linkage to SPG#4 locus in a number of families. ™"

41 44
45 46
41 43
47 48

Also with mental retardation and occasionally a pigmentary macular degeneration (AR).*
Sensory neuropathy detected only on clinical examination.™

With painless ulcers and deformities secondary to neuropathic bone resorption.™
Trophic skin changes and foot ulcers.™ ™

37 54 55

56 57

Hypogonadotrophic hypogonadism and anosmia.™

Neonatal hypertonia and an exaggerated startle response (AD).™

Mental retardation, aphasia, a shuffling gait and adducted thumbs. Caused by mutations in L1CAM
gene (X-linked).*" **

Dementia, dysarthria and athetosis in Amish people with onset in 2nd decade (AR).*™
Dwysarthria, upper limb ataxia, dementia, retinal degenerationtamyotrophy (AR).*
Bilateral cataracts, gastro-oesophageal reflux and amyotrophy.®

AD=autosomal dominant; AR=autosomal recessive.
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JOURMNAL OF NEUROCHEMISTRY

REVIEW

Helena Karlstrom,*q William S. Brooks,T'] John B. J. Kwok,*{
G. Anthony Broe, 1] Jillian J. Kril,§ Heather McCann, ¥
Glenda M. Hallidayti and Peter R. Schofield* 1]

PS1 Mean age of SP  Mean age of AD  Mean age of Af 42 Affected Clinical
mutation onset (years) onset (years) death (years) |:.|rcndu1::li{:r1b Generations individuals features References

EB DI83/mMa4 n.d n.d Increased 3 5 AD + SP Houlden et al. 2000,
Steiner ef al. 2001
Japanese L8sF 27 n.d Increased X AD + SP Ataka et al. 2004
Japanese Y154MN i 60 Decreased J AD + SP Hattor ef al. 2004
Michigan InsFl ex6 n.d AD + SP Rogaeva et al. 2001;
Moretti ef al. 2004
M G217D n.d AD + parkinsonism Takao et al. 2002
Japanese  F237I n.d . AD + SP Sodeyama ef al. 2001
- VaB1F n.d X AD + SP Farlow et al. 2000
French P264L Increased Atypical AD + SP Jacquemont ef al. 2002
Tas-1 L271v Increased AD Kwok ef al. 2003
pP-2 R278T n.d AD + SP Kwok et al. 1997
Italian R278K AD + SP Assini et al. 2003
Irish E280G AD + SP O'Riordan et al. 2002
Canadian  E280G AD + SP Rogaeva et al. 2003
Japanese P284L AD + SP Tabira et al. 2002a
EOFAD1 Aex9 (5.9 kb)* AD + SP Smith et al. 2001
EQFAD2 Aexd (G/A s.a)* AD + SP Kwok et al. 1997
EOFAD3 Aex9 (GT s.a)® AD + 5P Brooks et al. 2003
FINN2 Aex9 (4.6 kb)* Increased AD + SP Crook et al. 1998
FINMN3 Aex9 (4.6 kb)* . T’ Increased AD Hiltunen et al. 2000
TK-1 Aex9 (GIA s5.8)° Increased AD + SP Sato et al. 1998;
Mann &t al. 2001;
Tabira et al. 2002a

Increased
n.d
Increased
n.d
Increased

Increased
Increased

CELEELEBRELGR

d Mo MWW = MW

Aex9 (GT s.a)* Increased Dyskinesia + SP Perez-Tur et al. 1995;

Mann et al. 2001
Asxg® X . ' n.d AD + 5P Rogaeva (personal comm.)
MN4055 Increased AD + SP Yasuda ef al. 2000
P4380 Increased ? AD + SP Taddei ef al. 1998
F4380 . ! Increased AD + SP Houlden &t al. 2000
F4360 35 . Increased AD + SP Beck et al. 2004
n.d ! n.d AD + SP Van Bogaert et al. 1940;

Houlden et al. 2000
n.d n.d AD + 5P Tabira et al. 2002a Q0 DELLAJ.O
n.d n.d AD + SF Tabira et al. 2002a ,_9\9 o ';
n.d Increased AD + SP Yokota et al. 2003 %’ i fv i %
n.d Af40 increased AD Yokota ef al. 2003 B ! S
n.d Increased Parkinson’s + dementia Yokota et al. 2003 %, ®
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?, 36 anni

Fratello, 40 anni, con "demenza”

All'eta di 31 anni: «irrigidimento» arti inferiori, difficolta nella marcia (lieve

ipertono spastico arti inferiori, ROT rotulei ed achillei vivaci).

All'eta di 32 anni: deficit mnesici, disorientamento.

Alleta di 34 anni: "scosse" agli arti superiori. Una crisi tonico-clonica

generalizzata.
 RM encefalo: atrofia corticale diffusa

* Terapia: LEV 1000 mg/die
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Quesito diagnostico: SOSPETTA MALATTIA DI ALZHEIMER FAMILIARE
Materiale analizzato: DNA genomico estratto da sangue periferico in EDTA
Analisi richiesta: Analisi delle varianti genetiche. Gene APP (Amyloid Beta Precursor Protein)

Analisi delle varianti genetiche. Gene PSEN1 (Presenilin-1).
Analisi delle varianti genetiche. Gene PSEN2 (ﬁresenilin-Z).

Metodo analitico utilizzato: Sequenziamento di Sanger.
Sensibilita e specificita nei limiti della metodica.

Strumento: ABI Prism 3500 certificato CE-1VD.

RISULTATI

Gene APP, esone 16 e 17 (catalogo OMIM: 104760; NM_000484.4): nessuna variante riscontrata.
Gene PSEN1, esoni: da 3 a 12 (catalogo OMIM: 104311; NM_000021.4:
il soggetto analizzato presenta la seguente variazione di sequenza

Gene Esone Tipo Nucleotide Aminoacido Zigosita Rilevanza Clinica

PSEN1 j Missenso €.698T>C p.Met233Thr Eterozigosi Probabilmente
patogenetica

Gene PSEN2, esoni da 4 a 13 (catalogo OMIM: 600759; NM_000447.3): nessuna variante riscontrata.

CONCLUSIONI

L'indagine ha avuto esito COMPATIBILE con il quesito diagnostico.

E stata, infatti, individuata la variante c.698T>C, rilevata in eterozigosi nell’esone 7 del gene PSEN1. La variante
determina la sostituzione di una timina con una citosina in posizione 698 ed il conseguente cambiamento di
codifica dell'amminoacido metionina con I'amminoacido treonina in posizione 233 (p.Met233Thr).

La variante é classificabile come probabilmente patogenetica (*?).
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Le problematiche Cliniche delle

Paraparesi Spastiche Ereditarie

Diagnosi Tardiva...Misdiagnosi...

Eterogeneita del fenotipo clinico: Puro e Complicato

Eterogeneita clinica e genetica...

Diagnosi...Terapia...Precise
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