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ABSTRACT

Background

Parkinson plus syndromes are a rare group of neurodegenerative disorders characterized by
extrapyramidal features. They differ from idiopathic Parkinson disease in terms of rate of
progression and response to therapy.

Methods

Ten patients of Parkinson plus syndromes were recruited for the study. Their clinical features
and neuroimaging findings were studied. Subtype of Parkinson plus syndrome was diagnosed
in each and their response to treatment was monitored.

Results

Out of ten Parkinson plus cases, 6 had progressive supranuclear palsy (PSP), 3 had multiple
system atrophy and one had corticobasal degeneration. Among PSP patients, three had classical
PSP, two had PSP with frontotemporal dementia (PSP) and one had pure akinesia with gait
freezing (PAGF).

Conclusion

This study demonstrates the clinical spectrum of Parkinson plus syndromes. Overall PSP was
the most common Parkinson plus syndrome, followed by multiple system atrophy. Corticobasal
degeneration was the rarest. This study reiterates that making proper diagnosis of Parkinson
plus syndrome is important for prognostic and therapeutic purposes.

Keywords: Parkinson Plus Syndrome, Progressive Supranuclear Palsy, Multiple System
Atrophy, Corticobasal Degeneration.

INTRODUCTION

Parkinson plus syndromes are a group of rare neurodegenerative disorders which differ from
idiopathic Parkinson disease in certain aspects.!!! Identifying them and differentiating them
from idiopathic Parkinson disease is important from prognostic and therapeutic point. Here we
describe clinical and imaging features of a series of 10 patients with different types of
Parkinson plus syndromes.

MATERIALS AND METHODS

Case 1

A 58-year-old lady with progressive slowness, stiffness of body and difficulty in walking with
postural instability and frequent falls from 1 year. On examination, she had rigid bradykinetic
syndrome and vertical gaze palsy. MRI showed significant midbrain atrophy with
hummingbird sign (Fig. 1). Based on clinical features and MRI findings diagnosis of
progressive supranuclear palsy (PSP) was done.
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Case 2

A 67-year-old male presented with history of frequent forward and backward falls from 1 year.
On examination, he had severe axial and appendicular rigidity, restriction of vertical gaze,
severe bradykinesia and postural instability. MRI brain showed severe midbrain atrophy.
Diagnosis of progressive supranuclear palsy was made.

Case 3

A 54-year-old lady presented with behavioral changes in the form of apathy, fearfulness from
1 year and memory impairment from 6 months. On examination she had frontal lobe
dysfunction in the form of executive dysfunction, apathy. She had cognitive impairment with
HMSE (Hindi mental status examination) score of 12. She also had vertical gaze palsy,
bradykinesia and rigidity. MRI brain was done which showed diffuse cerebral atrophy with
disproportionate bilateral frontotemporal atrophy and midbrain atrophy. Diagnosis of
progressive supranuclear palsy with frontotemporal dementia (PSP FTD) was made (Fig. 3).

Case 4

50-year-old male was brought with history of dull withdrawn behavior, not socializing from 1
year, memory impairment from 6 months. He also had become slow in his activities and had
developed difficulty in walking requiring 2-person support to walk. On examination he had
executive dysfunction, apathy, short term memory impairment. He also had axial rigidity,
postural instability and vertical gaze palsy. MRI brain showed midbrain atrophy and mild
bilateral frontotemporal atrophy. Diagnosis of progressive supranuclear palsy with
frontotemporal dementia (PSP-FTD) was made.

Case S

68-year-old man presented with difficulty in walking in the form of short stepped gait, gait
initiation failure and gait freezing episodes from 2 years. Symptoms gradually worsened and
patient became wheel chair bound. MRI brain showed mild diffuse atrophy with significant
brainstem atrophy. Diagnosis of PSP variant pure akinesia with gait freezing (PSP-PAGF) was
made. Patient was treated with levodopa, amantadine, but there was no benefit.

Case 6

A 67-year-old man was brought with history of difficulty in walking, falling forwards from 2
years, reduced speech output and drooling from 6 months, difficulty in swallowing from 3
months. On examination he had axial rigidity, severe bradykinesia and vertical gaze palsy. His
MRI brain showed significant midbrain atrophy. Diagnosis of progressive supranuclear palsy
was made and patient underwent Percutaneous Endoscopic Gastrostomy (PEG) for feeding.

Case 7

A 60-year-old male presented with imbalance while walking, slowness of activities and urinary
symptoms in the form of urgency and incontinence from 1 year. On examination he had gait
ataxia, bradykinesia and spasticity. MRI brain showed brainstem and cerebellar atrophy with
hot cross bun sign in pons. Diagnosis of multiple system atrophy was made.

Case 8

64-year-old lady presented with difficulty in walking with slowness and forward and lateral
bending of spine while walking from 1 year. Symptoms gradually progressed and she started
requiring support to walk, developed bladder symptoms in the form of urge incontinence. Later
she developed severe rigidity and became bed bound. MRI brain showed significant cerebellar,
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pontine and middle cerebral peduncles with hot cross bun sign. Diagnosis of multiple system
atrophy was made and prognosis explained.

Case 9
A 63-year-old lady presented with slowly progressive gait difficulty from two and half years,
dysarthria from 2 years and urinary symptoms in the form of urgency. On examination she had
mild dystonia of the limbs, spasticity and brisk reflexes. MRI brain showed cerebellar atrophy,
hot cross bun sign in pons and bilateral putaminal atrophy. Based on clinical features and MRI
findings, diagnosis of multiple system atrophy — Parkinsonism (MSA-P) was made.

Case 10

65-year-old right-handed man, presented with history of inability to use right hand from 3 years
along with progressive loss of speech. On examination he had dystonia, rigidity of right hand
with inability to do any activities with right hand suggestive of limb apraxia. He also had non
fluent variant of primary progressive aphasia. MRI brain showed significant asymmetrical left
fronto parietal atrophy. Based on clinical features and MRI findings, diagnosis of cortical basal
degeneration (CBD) was done.

RESULTS
No. | Diagnosis Age Clinical features
and sex
| PSP 58, F | Rigid bradykinetic syndrome, frequent falls, vertical gaze palsy
2 PSP 67, M | Rigid bradykinetic syndrome, frequent falls, vertical gaze palsy
3 | PSP-FID | 54.F Parkinsonism, vertical gaze palsy, memory impairment, frontal
lobe dysfunction
4 | PSP-FID | 50, M Parkinsonism, vertical gaze palsy, memory impairment, frontal
lobe dysfunction
5 |PSP-PAGF| 68, M Gait abnormality, freezing
6 PSP 67. M Rigid bradykinetic syndrome, frequent falls, dysphagia, vertical
gaze palsy
7 | MSA-C | 60,M Ataxia, urinary incontinence, cerebellar and pontine atrophy
8 | MSA-C | 64,F Ataxia, Pisa syndrome
9 | MSA-P | 63,F Bradykinesia, dystonia, spasticity, putaminal atrophy
10 CBD 65, M Limb apraxia, primary progressive aphasia

Table 1: Clinical, epidemiological and diagnostic features (PSP= Progressive supranuclear
palsy, FTD= Frontotemporal dementia, PAGF= Pure akinesia with gait freezing, CBD=
Corticobasal degeneration)
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Figure la.: Hummingbird sign: atrophy of dorsal midbrain with preserved pons on
midsagittal plane resembles Hummingbird. (pons - body of the bird and atrophic midbrain-
head and beak) Also called penguin sign. Figure 1b. “Morning glory sign”: concavity of
the lateral margin of the midbrain tegmentum in axial plane. Also called “Mickey Mouse
sign”: Selective atrophy of midbrain tegmentum with relative preservation of cerebral

peduncles resembles head of Mickey Mouse on axial plane.
s = =

.

Figure 2a.: Vertical gaze palsy and staring look in a patient with progressive supranuclear
palsy. Figure 2b. Procerus Sign in PSP in case 2: Contraction of the forehead muscles
(procerus and corrugator), with knitting of the brows, raised eyebrows, lid retraction,
widening of the palpebral fissures and reduced blinking. This gives a perplexed or
astonished expression. Omega sign refers to wrinkles in the shape of 2 above the root of
the nose caused by tonic contraction of the corrugator

Figure 3a. b, c.: T1 MRI of case 3 showing disproportionategerisyh’ian atrophy right>left
(3a) and midbrain atrophy in axial (3b) and sagittal (3c) sections
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Figure 4a, 4b: Axial MRI T2 sequences of case 4 showing midbrain atrophy and mild
bilateral frontotemporal atrophy
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Figu 5a, b: Axial FLAIR and T2 MRI of case 7 showing cerebellar, middle ceelIar
peduncle and pontine atrophy with hot cross bun sign
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Figure 6: Patient 7 with multiple system atrphy having Pisa syndrome — lateral bending
of spine
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Figure 7a,b: MRI a.ial FLAIR sections of case 9 showing cerebellar atrophy, hot cross
bun sign in pons (7a) and bilateral putaminal atrophy (7b)

Figure 8: T2 and FLAIR axial MR brain images of case 10 showing significant
asymmeftrical left fronto parietal atrophy in case 9 with CBD

DISCUSSION

The term parkinsonism is used to describe a syndrome manifested by a combination of the
following six cardinal features: (1) tremor at rest, (2) bradykinesia, (3) rigidity, (4) loss of
postural reflexes, (5) flexed posture, and (6) freezing (motor blocks). The four major
characteristics of parkinsonism account for most of the described clinical abnormalities are:
tremor, rigidity, akinesia, and postural disturbances (TRAP).!?!

Parkinsonian disorders can be either idiopathic/degenerative or secondary to cerebral
ischemic disease, trauma, encephalitis, toxic-metabolic or drug induced. The most common
cause of idiopathic parkinsonism is Parkinson disease (PD), which is characterized by slowly
progressive bradykinesia, rigidity and rest tremors. Symptoms usually start asymmetrically on
one side of body and gradually involve the other side. Idiopathic Parkinson disease (IPD),
responds well to levodopa and has a relatively benign course compared to other disorders with
parkinsonian features known as Parkinson plus syndromes.

Parkinson Plus syndromes are a group of neurodegenerative disorders which differ from
Parkinson disease in certain features. When patients with parkinsonism have some atypical
features (‘red flags’), we should suspect Parkinson plus syndrome."* These red flags include:
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Symmetric, absence of tremor — Akinetic rigid syndrome
Early falls — within 1st year of disease onset
Wheelchair dependence within 5 years
Rapid progression, poor response to Syndopa
Prominent autonomic dysfunction early in the course of disease
Prominent bulbar symptoms
Early dementia, apraxia, alien limb
Differentiating idiopathic Parkinson disease from Parkinson plus syndromes is
important for therapeutic and prognostic purposes.

Progressive supranuclear palsy (PSP) is a Parkinson plus syndrome characterized by
axial rigidity, bradykinesia without significant rest tremors. Patients will have frequent falls
due to postural instability and vertical gaze palsy causing inability to look down. PSP has poor
response to levodopa and relatively rapid progression leading to death within 6 to 8 years.

Core features of PSP include: akinetic rigid syndrome which is symmetric with
axial>appendicular rigidity, postural instability with backward falls and supranuclear vertical
gaze palsy. Additional features include dysarthria, dysphagia, pseudobulbar palsy and frontal
cognitive abnormalities.[*!

PSP is a tauopathy, characterized by cytoplasmic tau positive inclusions known as
Globose neurofibrillary tangle. MRI brain in PSP shows severe midbrain atrophy with
Hummingbird sign."! Patients with PSP are characterized by frequent falls which start within
first year of life and minimal or no response to levodopa. It has poor prognosis with rapid
progression leading to death in 6 to 8 years. There are many clinical variants of PSP.I%! (Table
2)

Nk W=

PSP Variants
Brainstem variants:
1.Classic PSP (Richardson syndrome) (PSP-RS)
2.PSP-parkinsonism (PSP-P) and
3.PSP-pure akinesia with gait freezing (PSP-PAGF)
Cortical variants:
1.PSP-corticobasal syndrome (PSP-CBS),
2.PSP-behavioural variant of frontotemporal dementia (PSP-bvFTD) and
3.PSP-progressive non-fluent aphasia (PSP-PNFA)
Table 2. Clinical variants of progressive supranuclear palsy

Multisystem atrophy (MSA) is another Parkinson plus syndrome with prominent
autonomic, pyramidal, extrapyramidal and cerebellar features. Core clinical features of MSA
include parkinsonism, autonomic failure, cerebellar ataxia and pyramidal signs — in various
combinations. It has two variants: one with predominant parkinsonism (MSA-P) and other with
predominant cerebellar ataxia (MSA-C).[”!

Warning features of MSA include early falls, dependent <10yr from disease onset
(Wheelchair sign), lateral trunk flexion known as Pisa syndrome, disproportionate antecollis,
Inspiratory stridor n sighs, severe dysphonia, dysphagia and dysarthria. MSA is a
synucleinopathy characterized by alpha-synuclein aggregation. Glial cytoplasmic inclusions
(GCIs) known as Papp Lantos inclusions are the neuropathological hallmark.® Classical MRI
brain finding of MSA is “hot cross bun sign” in the pons which occurs due to selective
degeneration of transverse pontocerebellar fibres and median raphe nuclei with preservation of
corticospinal tracts. Though hot cross bun sign is classically seen in MSA-C, it can also be seen
in spinocerebellar ataxia, spinocerebellar ataxia, variant CJD, JCV granule cell neuronopathy
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etc. Corticobasal degeneration (CBD) is one of the least common and most asymmetrical forms
of atypical parkinsonism. The mean age at onset is 60—64 years. In addition to parkinsonism
with strikingly asymmetrical rigidity, CBD patients often exhibit asymmetrical dystonia,
myoclonus, apraxia, alien limb, and cortical sensory loss.”"!” They may also present with
primary progressive aphasia and may evolve into global dementia.

CONCLUSION

Parkinson plus syndromes are less common than idiopathic Parkinson disease. Different
subtypes — progressive supranuclear palsy, multiple system atrophy, cortical basal degeneration
have different clinical and MRI features. Recognizing Parkinson plus syndrome is important
as they respond poorly to levodopa, progress faster and have worse prognosis compared to
idiopathic Parkinson disease.
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