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A 51-year-old-man, with unremarkable personal and family history
for neurological conditions and a positive family history for coronary
artery disease, developed parkinsonian signs in December 2015, when
micrographia and bilateral symmetrical bradykinesia were first noticed.
Levodopa treatment (up to 300 mg/daily) did not provide significant
changes in the Unified Parkinson's Disease Rating Scale (UPDRS) motor
score and was poorly tolerated due to hypotension. In July 2016, he had
repeated episodes of postural hypotension and syncope, causing a
progressive decline in self-autonomy. Fludrocortisone (0.1 mg daily)
was prescribed. By Fall 2016, the dysautonomia also included urgency
and urinary incontinence, impotence, chronic diarrhea, occasional
bowel incontinence and weight loss. In October 2016, **I-Ioflupane
scintigraphy showed a bilaterally reduced putaminal binding (Fig. 1).
Brain MRI was normal.

The patient received a diagnosis of probable multiple system
atrophy with parkinsonian presentation (MSA-P) by a general neurol-
ogist; this was based on current diagnostic criteria dictating “a sporadic,
progressive adult-onset disorder including rigorously defined auto-
nomic failure and poorly levodopa responsive parkinsonism or cere-
bellar ataxia” [1]. These clinical features concurred in the absence of
either supporting or non-supporting features, namely classic pill-rolling
tremor, clinically significant neuropathy, hallucinations, late age at
onset, family history, dementia, or white matter disease.

We first saw this patient in January 2017. He presented with mild
bilateral rigid-bradykinetic parkinsonism with postural instability and
dysautonomia, along with hypometric saccades, hypomimia, hypo-
phonic voice and dysphagia. Muscles were generally weak and hypo-
trophic, especially distally in the limbs. Deep tendon reflexes were

normal. Sensory examination showed limb hypoesthesia and par-
esthesia. Parkinsonism was bilateral and asymmetric. There were no
spinocerebellar or pyramidal signs, no inspiratory stridor at night, no
REM sleep behavior disorder [2]. Acute levodopa administration in the
morning did not improve the parkinsonian motor features. Without
treatment, alternating tapping on two buttons spaced 30cm apart
produced 52 taps in 15s (using either hand); 60 min after acute ad-
ministration of 150/62.5 mg levodopa/carbidopa, there was no change
(51 taps on the right and 50 on the left); after 30 additional minutes, the
taps were still unchanged (52 and 54, respectively). Orthostatic hypo-
tension was severely disabling and prominent, not allowing the patient
to perform orthostatism for a full 3-min interval after standing up. A
head-up tilt test to 75° was stopped after 1 min due to a syncope; blood
pressure had decreased from 115/80 mmHg to 65/non-measurable. The
Valsalva maneuver was abnormal, with loss of phase IV overshoot. The
Composite Autonomic Symptom Scale 31 [3] score was 26.
Autonomic testing confirmed the presence of severe autonomic
dysfunction, indicating cardiovascular reflex impairment with relevant
orthostatic hypotension and orthostatic intolerance. We noticed that
dysautonomia had developed quite fast and was progressing quickly,
whereas the non-responsive parkinsonian motor features were rela-
tively stable. This was at odds with earlier observations that fast-pro-
gressing MSA cases are characterized by a rapid deterioration of motor
signs [2]. Furthermore, some of the clinical clues were unusual for
MSA. The patient had chronic diarrhea, which is far less common than
constipation in MSA [2]. Although '**I-Ioflupane scintigraphy was
consistent with MSA-P, other neuroimaging findings were not corro-
borative of MSA: brain MRI was unremarkable, and the '%°I-
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Fig. 1. The patient's DAT scan shows reduced presynaptic nigrostriatal dopaminergic binding (A). The MIBG scan shows absence of postganglionic sympathetic
cardiac binding (B). A transmission electron microscopy of abdominal fat aspirate reveals abundant deposits of randomly disposed non-branched fibrils (8-10 nm in
diameter) identified as amyloid fibrils distributed in the interstitium between adipocytes (C). Amyloid fibrils are intensely and specifically immunostained with a
polyclonal anti-lambda light chains antibody. Immunoreaction is revealed by a secondary antibody conjugated to colloidal gold particles sized 15 nm. (For inter-
pretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)

metaiodobenzylguanidine (MIBG) scan showed severely reduced adre-
nergic cardiac binding (Fig. 1) [1,2]. Notwithstanding a disease course
of more than 1.5 years, there were no supporting clinical diagnostic
features for MSA, namely orofacial dystonia, anterocollis, campto-
cormia, contractures, snoring or inspiratory sighs, emotional lability,
cold extremities, jerky tremor or polyminimyoclonus [1]. Since the
patient started complaining of mild sensory symptoms in the lower
limbs, we performed an EMG study that showed a diffuse axonal neu-
ropathy. According to the current criteria, clinically significant neuro-
pathy is not a supporting feature for a diagnosis of MSA [1].

Although the overall picture resembled that of an MSA-P, this pa-
tient was different from the spectrum of MSA presentation we had seen
over the years. Neuropathy had never been a complaint, but we con-
sidered neurophysiological findings of sufficient clinical significance to
meet the required criterion for a non-supporting feature (“clinically
significant neuropathy”). An internal medicine workup then revealed a
different diagnosis. Laboratory findings showed: coronary artery ste-
nosis and infiltrative cardiomyopathy; renal failure with nephrotic
syndrome; serum and urine monoclonal lambda (\) light chains; ele-
vated free A light chain concentration in serum; anemia and reduced
platelet count; elevated concentration of cardiac biomarkers NT-
proBNP and troponin; echocardiographic signs of restrictive cardio-
myopathy. The diagnosis of systemic amyloidosis was confirmed by an
abdominal fat aspirate, showing the presence of A-light chain deposits
at immune-electron microscopy (Fig. 1). DNA analysis for mutations
related to transthyretin amyloidosis was negative. A diagnosis of light
chain amyloidosis (AL-A) with cardiac, renal, peripheral and autonomic
nervous system involvement was eventually made. The pattern of
dysautonomia was type 1 according to a recent listing [4].

The patient received three cycles of melphalan and dexamethasone
that produced a partial hematologic response. Dysautonomia and par-
kinsonism improved, and he was able to stand and walk by himself
without the need for hypertensive agents. Later he was put on borte-
zomib, which was soon withdrawn due to the occurrence of corneal
ulcerations, and finally on lenalidomide, which aggravated postural

hypotension and was also withdrawn. When reassessed by us in August
2018, the patient had stopped treatment for amyloidosis. There was a
mild bilateral non-tremulous parkinsonism; hypophonia and bradyki-
nesia had improved; a lateral bending of the trunk and slight blephar-
ospasm had appeared; there was no postural instability and there were
no cerebellar signs. Cognition was normal.

The early presentation of non-responsive parkinsonian features and
dysautonomia led to a premature diagnosis of MSA. Oversimplification
of diagnosis may occur if there is insufficient expertise on MSA.
Diagnostic criteria may need to be applied by a specialist in order to be
accurate; a glossary detailing definitions of supporting and non-sup-
porting features would facilitate wider use of current diagnostic criteria
[1]. Indeed, a variety of conditions may mimic MSA (Table 1), which
are identified by accounting for non-neurological features, disease
course, and individual supporting and non-supporting features. Clinical
details can provide relevant clues; for example, the combination of
distal muscle weakness and limb hypoesthesia with preserved reflexes
may point to small fiber neuropathy, a finding observed in amyloidosis.
Rapid worsening of dysautonomia, but not of parkinsonism, is also
consistent with an alternative diagnosis, having been reported in pa-
tients with systemic AL amyloidosis [5].

Systemic amyloidosis has not been previously reported in associa-
tion with parkinsonian features, which is a remarkable coincidence.
Although no direct link between systemic amyloidosis and parkin-
sonism has ever been reported, it is accepted that AL amyloidosis de-
position may take place in the brain, particularly in areas with a “leaky”
blood-brain barrier, such as the choroid plexus, the infundibulum, the
area postrema, the pineal body and the subfornical organ [6,7]. Whe-
ther amyloid can reach the midbrain or the basal ganglia from there is a
matter of speculation. This case may illustrate the very uncommon
coincidence of a non-levodopa responsive atypical parkinsonism or the
unreported occurrence of parkinsonism in systemic amyloidosis, a di-
lemma that could only be solved by brain autopsy. The peculiar clinical
associations observed in this case warn us not to miss potentially
treatable medical conditions when suspecting an MSA.



Parkinsonism and Related Disorders 77 (2020) 146-149

“JUSUIDAOUI 949
pidey ‘NAY ‘uonejuasaid ueruosunyred yim Aydone walsAs o[dnMmA ‘d-VSIN ‘uonejuasaid 1e[jaqaiad yaim Aydone uaisAs sadnnin ‘O-vSIN ‘uonejuasaid srwouoine y3im Aydone uraysAs a[dnnin ‘v-VSIA :SUONRIAIGQY

*sa1aqeIp ‘sisaredoureyiydo
‘ssoujeap ‘snuoppofw ‘Ayjedoinosu quauniredur aanudo)

*K10351]

Aqiurey aan1sod “AyredoAuworpred ‘s919qeIp ‘sanifeuLiouqe
1e¥oreys ‘susis reprurerdd ‘Ayyedomsu [erdyduag

*K103S1Y A[TUIRY 9ADISOJ "SQUIT] J9MO] UI SSOUEaM

apsnu rewrxoxd ‘(UondUNISAP SATINDAXD ‘SSO] AToWIoW
UL19}-110Ys) UI[dp danTud0d ‘Aypedomoau feraydieg

*A101sTY ATIUIR] 9ATIISOJ *dUIIIP 2ANTUS0D ‘19pIosip dadfs
Jo1ARYRq INHY ‘Aytedomau [eroydiiad ‘surs joen reprureild
*sudts reqnqopnasd ‘erSeydsAp ‘erryiresip

‘su8rs 1oen [eprurerAd ‘esude daays ‘1opins A1ojeridsax
‘sanieuriouqe yunn femisod ‘sijjodoiaue jeuorirodoidsip
‘eruoIsAp ‘ersaunysAp [erejolo ‘1opiosip doss Io1aeyaq NTY

“BLIYMIBSAD ‘BIXBlR qQUI| ‘BIXEIR J[BD
‘sapeddeS

JIRWSAp ‘sy1af aaem arenbs
‘snwde)sAu ‘erryiIesAp ‘erxele quiy
‘(A10sUds pue IB[[9qaI9D) BIXEIR JIBD

souwoay
Teamsod ‘erxeje quii ‘erxeje jreH

'S9IM)B3J JR[[2qI9D

19710 ‘BIXelR qUI] ‘BIXEIR JIBD

‘snwde)sAu ‘Jourany
uorndk ‘eIxele quII ‘BIXeje JIen

‘wistuosun{Ieq

‘pariodal JoN

*10U191) 1591 pAje[osT ‘(edopoAd]
03 aa1suodsasun uayjo) wsruosunired 1010\

-Jowax) ueruosupyred ‘ssousarsuodsax

edopoaa] aqerrea ‘wsruosunired I0J0]\

‘edopoad]
0] asuodsar 100d yaim wstuosupyred 10104

‘AnmowsAp reunsajuronsed
9dURIS[OIUT D1JBISOYIIO ‘UONIUNYSAP ATRULI)

‘(D104
*39) 9seasIp [RLIPUOYDOIA

*SISOIPIYSAP ‘SonI[eULIOUqR JOJOUIOSEA "BIXE]E UDIQIPILL] J9SUO JeT

‘uonduNnJsAp
9[N2aI9 ‘@dudunIuodUl [omoq ‘swoydwfs Areurin

SUIOIPUAS BIXEIR
JOUIRI} PIJeIdosse-X Iidery
1
puE 9 ‘¢ 7 VOS Aqurewr)
serxeje Ie[[aqasedourds

suwro)dwis [eunsajuronsed
‘uorsuajodAy oneisoyio ‘swoyduwihs Areurin
aanyrey
£101B[N33I0ULISY) pUB I0JOWOSEA ‘UOTsSUR)IDdAY ()
[euwImn3doou ‘uonednsuod ‘UONIUNYSAP J[1I2AID  -VSIA) SIINIEdJ JB[[9qaI9D
‘uorsuajodAy sneisoylio ‘swoydwifs Areurin im Sunuasaxd ySIA
JUBUIIA]0AU] UD]]2GD.19D TUDUTWOPIL]

‘uonenuasodAy [enuad ‘ssof 1YSom ‘sanies) dLIeIYIAsd

erwsodAy ‘Ayredonau [ersyduad ‘ured urpap aaniudo)n
-erusodAy ‘sondsjomau 01 A)1ANISUIS

‘19p10sIp dod]s 101ARYDq INHY ‘SSU[Njayem pue UONUIIE JO
suonemon[j ‘suoneunniey rensia quawredwr aantudo)d

andney ‘uondunysAp

2ATINY9xd ‘erwisodAy ‘s1oposip doas Jo1avyaq NTY

*sudts reqnqopnasd ‘erdeydsAp ‘ernylresip

‘su8rs joen [eprurerAd ‘esude daays ‘1opins A1ojeridsax
‘saneuriouqe yuny rexisod ‘sijodordjue aeuoniodoidsip
‘eTuOoISAp ‘BISQUDSAp [e1dBJOIO ‘IopIosIp dods Jo1Aeyaq NHY

‘patodar 10N

‘patodar JoN

‘paiiodai JoN

‘patodar JoN

‘BIX]E qUI| ‘BIXE]E JIED

*ssauaAIsuodsal edopoAd] s[qerrea
‘(TestnouruIAs uajo) wistuosunyred 1010\
‘suonen1dnyj 1ojow ‘edopoas]

0] 9A1SUOdSaI US)JO ‘BISAUNAPRIQ ‘TOUIdLL,

“uaunredur Jred ‘erssunjApeig
*SeISaUDSAp

‘suonem)onyj ‘ersaunjAperq ‘Aprdu
‘(8uryo1-[1d u91jo) JoWRI 191 ‘SAINILDY
1010w ueruosunjred sarsuodsal edoposa
-Burprox

-I1id J0u A[[Ensn 1owen 1S9Y ‘senI[euULIOUqe
Texmysod Apres yim ‘onaunye-pidur Ajrensn
‘wistuosuryred aaisuodsar edopoas] Aj100d

‘sisoapiyue ‘swoldwids Areurmn ‘uondunysAp

9[m2aI19 ‘uoisualodAy dnelsoyiio ‘uonednsuon QwoIpuAs A11d

-3ur)sa) XayjoI

Temoseaorpied pairedurr ‘uorsusjodAy dneIsoyIIQ 9seasIp Iaydnen
‘uorsuajodAy

oneysoyio ‘swoydwids Areurm ‘uonednsuod S9IpOq AMIT IIM BRUSWD(

‘Suneams 9AISSIXd ‘UOIPUNYSAP J1V2ID ‘Aduadin

Areurm ‘vorsuajod£y remisod ‘uonednsuon

aanjrej

£101B[N32I0ULIDY) pUE I0JOWOSEA ‘UOTISURIDAAY

Tewnjoou ‘uonednsuod ‘uondUNJSAp 3111

‘uorsuajodAy onelsoylio ‘swoydwiks Areurin
JuUIIA]OALL

9SBaSIp uosunjred

(d-VSIN)
saInjesy ueruosunyred
M Sunuasaid YSI

y.od

iId
4 Poid

‘Aypedoanau rersydrrad
‘(reunsajuronsed ‘Teuss ‘OBIpILd) JUSWSA[OAUT UB3IO PI[OS

‘erwsodAy “1opIosip doafs Io1ABYaq INTY

‘patodar 10N
‘v
-VSIN) so8e)s 91e[ [UN paAIasqo JON

*3sed 1) ur parroday

*(V-VSIA) S98e1s 91e[ [HUN PIAIasqo JON

‘stsaredonsed ‘(3uneuralfe os[e) eayLIeIp

10 uonednsuod ‘uonouNysAp [enxas ‘swojduAs
Areurm ‘uorsualod£y d1BISOYLIO ‘SISOIPIYUY
‘uondUNYsAp 9[ndaI1s ‘9yer asind paxy
‘uonrednsuod ‘sisorpryue ‘uoisuajodAy d1eIsoyQ aanyrej drwouoine andg
JUIUIIAJOAU] ITUIOUOIND JUDUNLIOPIL]

sisoprojAure Ty

Saanjesy =0

uonounysAp Ie[[aqaio)

wsTuUoSunyIed

erwouoinesAq uonIpuo)

148

A. Albanese, et al.

‘uostreduiod 10y pajuasaxd axe Aydone urelsAs aidnnu jo saInjesy [edIUI[D) ‘P[oq Ul UMOYS Ik sanjesj jueurwopald o Apreq ‘Aydone waisAs a[dinur orurw Aewr Jetj) SUOIIPUOD [EIIPIW UT PIAIISO SIINILDJ [EDTUI[D UTRIA
1 9IqeL



A. Albanese, et al.

Financial disclosures

There are no relevant financial disclosures related to this manu-
script.

Funding sources

None.
Acknowledgement

The authors are grateful to Dr. Laura Verga, who performed the
histological analysis. No video accompanies this article, as the patient
did not give consent to video recording.

References

[1] S. Gilman, G.K. Wenning, P.A. Low, D.J. Brooks, C.J. Mathias, J.Q. Trojanowski,

149

[2

[3

[4]

[5

[6

[71

Parkinsonism and Related Disorders 77 (2020) 146-149

N.W. Wood, C. Colosimo, A. Durr, C.J. Fowler, H. Kaufmann, T. Klockgether, A. Lees,
W. Poewe, N. Quinn, T. Revesz, D. Robertson, P. Sandroni, K. Seppi, M. Vidailhet,
Second consensus statement on the diagnosis of multiple system atrophy, Neurology
71 (9) (2008) 670-676.

A. Fanciulli, G.K. Wenning, Multiple-system atrophy, N. Engl. J. Med. 372 (3) (2015)
249-263.

D.M. Sletten, G.A. Suarez, P.A. Low, J. Mandrekar, W. Singer, COMPASS 31: a refined
and abbreviated composite autonomic symptom score, Mayo Clin. Proc. 87 (12)
(2012) 1196-1201.

AK. Wang, R.D. Fealey, T.L. Gehrking, P.A. Low, Patterns of neuropathy and auto-
nomic failure in patients with amyloidosis, Mayo Clin. Proc. 83 (11) (2008)
1226-1230.

G. Palladini, P. Milani, G. Merlini, Novel strategies for the diagnosis and treatment of
cardiac amyloidosis, Expert Rev. Cardiovasc Ther. 13 (11) (2015) 1195-1211.

R. Schroder, R.P. Linke, Cerebrovascular involvement in systemic AA and AL amy-
loidosis: a clear haematogenic pattern, Virchows Arch. 434 (6) (1999) 551-560.
L.M. Blancas-Mejia, M. Ramirez-Alvarado, Systemic amyloidoses, Annu. Rev.
Biochem. 82 (2013) 745-774.


http://refhub.elsevier.com/S1353-8020(19)30226-3/sref1
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref1
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref1
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref1
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref1
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref2
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref2
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref3
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref3
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref3
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref4
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref4
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref4
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref5
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref5
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref6
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref6
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref7
http://refhub.elsevier.com/S1353-8020(19)30226-3/sref7

	Parkinsonism and dysautonomia: Multiple system atrophy?
	Financial disclosures
	Funding sources
	Acknowledgement
	References




