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Abstract
Because of its increasingly recognized clinical diversity, progressive supranuclear palsy (PSP) may be
difficult to diagnose, particularly in resource‑poor settings where the means of getting supportive
tests is a huge challenge. This often results in underdiagnosis or misdiagnosis of PSP, most commonly
as Parkinson’s disease. The author reported a case of how brain magnetic resonance imaging (MRI)
was used to arrive at the diagnosis of PSP in a man previously misdiagnosed as Parkinson’s disease.
Relevant literatures regarding the diagnostic utility of MRI in PSP were also reviewed.
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Introduction
Progressive supranuclear palsy (PSP) is a degenerative
disorder that causes postural instability, supranuclear vertical
ophthalmoplegia, Parkinsonism unresponsive to Levodopa,
pseudobulbar palsy and cognitive impairment.[1,2] It was first
described as a distinct syndrome by John Steele, J Clifford
Richardson and Jerzy Olszewski in 1963, but, in the last two
decades, there have been further refinements at the clinical,
neuroimaging, pharmacologic and molecular levels. In spite of
this development, however, there have been no laboratory markers
for the diagnosis of PSP; thus, neuropathological examination
remains the “gold standard” for its diagnosis. Besides, PSP
may be associated with more than one neuropathological
diagnosis, such as Alzheimer’s or Parkinson’s disease[3] and
because of its increasingly recognized clinical diversity, it may
be difficult, particularly in resource‑poor settings, to diagnose
PSP. Consequently, the underdiagnosis or misdiagnosis of PSP
neurodegenerative disorder is not uncommon.[4]
Recent studies have used imaging techniques in an effort to
refine the clinical diagnosis.[5,6] Neuroimaging techniques
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are increasingly becoming common in Nigeria, particularly
in the tertiary health institutions; therefore, acquaintance of
health practitioners with the usefulness of the brain magnetic
resonance imaging (MRI) technique in diagnosing PSP will
certainly ease the diagnostic difficulty associated with the
condition.
The goal of this clinico‑radiological case report of PSP in a
Nigerian man is to, from a practical point of view, highlight
the usefulness of brain MRI in arriving at a diagnosis of PSP
and also review the relevant literature.

Case Report
The patient is an 82‑year‑old clergyman, who developed
progressively worsening generalized body stiffness, slowing
of movement, postural instability resulting in occasional falls,
visual disturbance, drooling of saliva, and slurred speech of
7‑years duration. There were associated “messy” eating, owing
to the inability to look down at the plate of food, and visual
hallucination. There were no associated tremor, dysphagia, and
motor weakness. The symptoms became worse 2 years before
presentation to our facility. He was a known hypertensive
diagnosed 10 years previously; however, his blood pressure
was controlled with amlodipine and lisinopril. He had also
been treated for benign prostatic hyperplasia. Examination
in our hospital revealed a fully conscious elderly man with
bradykinesia, decreased fine motor skills, and hypophonia.
His gait/posture was characterized by flexion at the waist, not
swinging while walking and retrocollis. His face was blank and
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mask‑like, with a soft, slurred and monotonous speech. There
was defective pronunciation of consonants and lack of variation
in his speech. Glabella and palmomental reflex, as well as
“aplause sign,” were all present. However, no abnormality was
found on the cranial nerves, motor system (apart from rigidity
and tremor) and sensory system examinations. Cerebellar
signs were also absent. His blood pressure was 120/70 mmHg.
Findings on other systemic examinations were within
normal limits. Initially, the diagnosis was that of Parkinson’s
disease (PD) to keep in view PSP. He was placed on Levodopa/
Carbidopa without improvement in clinical condition and,
subsequently, pramipexole (dopamine agonist) and selegiline
(monoamine oxidase inhibitor) were added. However, there
was no appreciable improvement in his clinical condition.
Additional features detected on reassessment of the patient
following failure of anti‑Parkinsonian drugs were significant
rigidity with axial preponderance, vertical gaze palsy with
preservation of lateral eye movements and mild cognitive
impairment (mainly memory and calculation). Glabella and
palmomental reflex as well as “aplause sign” were present.

Figure 1: Brain magnetic resonance imaging (MRI) (3T system) of the
patient showing marked atrophy of mid-brain tegmentum, the shapes
of the mid-brain tegmentum (bird’s head) and pons (bird’s body) on
mid-sagittal MR images look like a lateral view of a standing penguin
with a small head and big body (arrow)

It was at this point that he had brain MRI, which showed
atrophy of the mid‑brain with beaking along its post surface;
“penguin silhouette” sign [Figure 1], pontine area was
0.97 cm2, mid‑brain area was 5.54 cm2, width of the superior
cerebellar peduncle were 0.30 cm2 and 0.28 cm on the right and
left sides, respectively [Figure 2], and the pons to mid‑brain
ratio was 5.71 [Figure 3].
He is currently on Levodopa/Carbidopa titrated to a higher
dose and quiterpine, with minimal improvement in his clinical
condition.

Discussion
Recent epidemiological studies have shown that PSP (Steele–
Richardson–Olszewski syndrome) is more common than
previously recognized, that it is commonly misdiagnosed and
that it may present to a wide range of hospital specialists.[7]
Patients with PSP tend to present with disturbance of
balance, a disorder of downward gaze and Levo‑dopamine
(L‑DOPA)‑unresponsive Parkinsonism, and usually develop
progressive dysphagia and dysarthria. Originally, the clinical
hallmarks of PSP are vertical gaze palsy, pseudobulbar
palsy, axial rigidity, and cognitive impairment. [2] Since
1964, these criteria have evolved to include falls within the
1st year of illness and, more specifically, supranuclear gaze
palsy.[8] The index case presented with these characteristics
symptoms, with the exception of pseudobulbar palsy. The
initial diagnosis of PD was hinged on the World Health
Organization criteria for diagnosis, which considers a patient
to have definitive Parkinson’s disease when three of the four
cardinal symptoms (tremor, rigidity, bradykinesia, and postural
instability) are present, and probable when two out of four
cardinal symptoms are present. However, if a patient is on

Figure 2: Brain magnetic resonance imaging of the patient showing
thinning of the superior cerebellar peduncle (arrow) bilaterally

Figure 3: Brain magnetic resonance imaging of the patient showing
measurement of the mid-brain and pons and their values

treatment, any two of the above symptoms qualify for definitive
Parkinson’s disease.[9,10]
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However, possibly because of the low index of suspicion for
PSP, the patient was first diagnosed as having Parkinsons’s
disease. The extrapyramidal features of PSP are somewhat
distinctive and should be separable from PD. Careful
observation and examination often reveals a taut spastic face, a
growling dysarthria, neck held in extension with axial rigidity
and a symmetrical, relatively mild, distal bradykinesia, often
in the presence of normal muscle tone and in the absence of
rest tremor.
PSP rarely responds to L‑DOPA therapy and it should
be considered in the differential diagnosis of L‑DOPA‑
unresponsive Parkinson’s syndrome along with vascular
pseudo‑Parkinsonism, corticobasal degeneration, and multiple
system atrophy.[11] Nonetheless, clinicians may encounter some
difficulty diagnosing PSP owing to the overlap that exists
in respect of the topographic distribution of lesions in the
basal ganglia and brainstem in PSP and other Parkinsonian
syndromes.[12,13] Besides, PSP may be associated with more
than one neuropathological diagnosis, such as Alzheimer’s or
Parkinson’s disease.[3]
PSP has a distinctive topographical and molecular pathology.
The cellular hallmark of the disease is neurofibrillary
degeneration; the distribution and intensity of damage to the
brainstem and basal ganglia are used to pathologically define the
syndrome.[14] The main lesions are in the substantianigra pars
compacta and reticulata, the globuspallidus, the subthalamic
nucleus, and the mid‑brain and pontine reticular formation.
This destruction of mid‑brain and pontine structures leads to
identifiable changes of brainstem atrophy on neuroimaging
with dilatation of the cerebral aqueduct, thinning of the
mid‑brain tegmentum, and dilatation of the fourth ventricle.[15]
In the patient being reported, MRI showed abnormality
referable to the mid‑brain tegmentum, ventricles, and the pons.
Given that the gold standard for the diagnosis of PSP is its
neuropathology, recent studies have used imaging techniques
in an effort to refine the clinical diagnosis. Schrag et al.[16]
reported that over 70% of the patients with clinically diagnosed
PSP could be correctly classified on the basis of MRI of the
brain at 0·5 T or 1·5 T. Other studies have also suggested that
low mid‑brain diameter on routine MRI may be valuable in
discriminating PSP from Parkinson’s disease and multiple
system atrophy.[17,18]
In 2005, Oba et al.[5] prospectively studied the MRIs of
21 patients with PSP, 23 patients with PD, 25 patients with
multisystem atrophy (MSA) and 31 normal controls. The
average mid‑brain area of patients with PSP (56.0 mm2) was
significantly smaller than that of PD (103.0 mm2) and MSA
patients (97.2 mm2) compared with controls (117.7 mm2).The
mid‑brain–pons ratio in PSP patients was significantly smaller
than that in the PD group (average 0.208), MSA group (average
0.266) and normal control group (average 0.236). There was
no overlap of the mid‑brain–pons ratio between PSP patients
S46

and the other groups.[5] On the basis of these results, the
authors postulated that mid‑brain area of < 70 mm2 strongly
suggests a diagnosis of PSP (sensitivity of 100%, specificity
of 91.3%), whereas a ratio of mid‑brain tegmentum area to
pons area of < 0.15 (sensitivity of 100%, specificity of 100%
for PSP) excludes the diagnosis of PD and MSA. Finally, the
authors proposed a new imaging sign for PSP, the “penguin
silhouette” sign, which was present in all patients with PSP
on the mid‑sagittal MRI. Also, in an earlier report by Kato
et al.,[19] MRIs of PSP patients revealed a similar appearance,
with a reduced mid‑brain–pons ratio, which they alluded
to as the “hummingbird sign”. In the index patient, there
was atrophy of the mid‑brain area, the “penguin silhouette”
sign was demonstrable and the pons–mid‑brain ratio was
remarkably reduced.
Atrophy of the superior cerebella peduncle (SCP) was also
evident in this patient. Paviour, using the volume of the SCP
as a tool for diagnosing PSP, reported that SCP atrophy could
be used to differentiate PSP from other neurodegenerative
conditions and controls with a sensitivity of 74% and
specificity of 94%. Similarly, Tsuboi et al.[20] in their study
on atrophy of superior cerebellar peduncle in PSP, showed
an average width of SCP of 0.16 ± 0.01 and 0.33 ± 0.01
in cases and controls, respectively, and the difference was
statistically significant. In some other separate studies, MR
Parkinsonism index, calculated using the pons area – mid‑brain
area ratio (P/M) and middle cerebellar penduncle (MCP)
width – superior cerebellar peduncle (SCP) width ratio
(MCP/SCP) [MRPI = (P/M)·(MCP/SCP)] can help distinguish
patients with PSP from those with PD and MSA‑P on an
individual basis.[21‑23]
The case being reported exemplified the usefulness of
MRI in reinforcing clinical suspicion of PSP. Nevertheless,
standardized clinical diagnostic criteria for PSP, known
as the National Institute of Neurological Disorders and
Stroke (NINDS)–SPSP criteria, define probable and possible
PSP, with definite PSP requiring histopathology.[24] Until there
are data on MRI correlated to pathological data, absolute
certainty on MRI features related to PSP may not be fully
established.
Given the benefit of this neuroimaging technique in PSP, it is
worth noting that brain MRI is not a substitution for clinical
appraisal and neuropathological evaluation in arriving at
a definitive diagnosis of PSP. Thus, clinicians need to be
acquainted with diagnostic criteria for PSP and be sufficiently
aware of the relevance of the diagnostic observation to the
clinical situation of the patient.
From the standpoint of a resource‑poor setting, however, there
is no doubt that the MRI technique can offer substantial benefits
in diagnosing PSP. Nonetheless, there are also huge challenges,
which include high cost of MRI scanning, scantiness of MRI
machines, inadequacy of required expertise at handling and
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reporting of MRI images and, finally, the question of “what
will it add to treatment?” that are often posed by the patients
and their relations to the physicians.

Conclusion
As many PSP cases are clinically misdiagnosed, a characteristic
neuroradiologic feature might improve the differential
diagnosis. This case of PSP demonstrated how MRI of the
brain assisted in diagnosing PSP.
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