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Abstract: Parkinsonism may be a clinical manifestation of a wide range of disease entities, and
still poses a great diagnostic challenge. In an attempt to provide further insight into the differen-
tial diagnosis of PD versus progressive supranuclear palsy (PSP), multiple system atrophy (MSA),
corticobasal degeneration (CBD), and Lewy body dementia (LBD), several biomarkers have been
investigated, yielding inconclusive results, OCT being among them. The present review aims to
explore the potential diagnostic value of evaluating retinal parameters through OCT implementation
among patients presenting with a Parkinsonian syndrome, with an emphasis on effective differen-
tiation between distinct syndromes. Having reviewed all the available literature published within
the last decade, neurodegeneration seems to be paralleled with degeneration and alterations of the
retina that may be quantified by OCT. Specific patterns of structural changes within the retina may
provide valuable information on the underlying pathology, thus highlighting the role of OCT as a
diagnostic tool within this group of patients. Although still not utilized in clinical practice, OCT, if
further explored and validated, may significantly enhance overall Parkinsonism care.

Keywords: optical coherence tomography; OCT; Parkinsonism; atypical Parkinsonian syndromes;
Parkinson’s disease; progressive supranuclear palsy; corticobasal degeneration; multiple system
atrophy; Lewy body dementia

1. Introduction

Parkinsonism represents a clinical syndrome that is characterized by a combination
of bradykinesia, rigidity, resting tremor, as well as postural instability [1]. Around 80% of
Parkinsonism cases are attributed to idiopathic Parkinson’s disease (PD), whereas non-PD
disorders, the so-called Parkinson-plus syndromes, may also manifest with the afore-
mentioned clinical features [2–5]. Progressive supranuclear palsy (PSP), multiple system
atrophy (MSA), corticobasal degeneration (CBD), and Lewy body dementia (LBD) represent
atypical Parkinsonian syndromes [1]. PD represents the second most common neurode-
generative disorder among elderly people [6,7], with a constantly increasing prevalence
worldwide being documented. The differential diagnosis between the disease entities of
Parkinsonism spectrum is mostly based on clinical findings and each patient’s response
to treatment [8]. However, distinguishing between individuals presenting with PD and
those suffering from atypical Parkinsonian syndromes remains a great challenge, especially
within the early stage of the disease [9], with a high misdiagnosis rate between 10% and
20% being reported [1,10].

Taking into account the disease’s age-related character within an ageing global pop-
ulation in conjunction with the fact that the global burden of PD has more than doubled
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recently [11], a growing need has emerged for prompt and accurate differential diagnoses
between PD and atypical Parkinsonian syndromes. Being able to identify the nature of
each patient’s disease is of great importance in terms of overall management and decision
making [1].

It is noteworthy that atypical Parkinsonian syndromes are accompanied by distinct
clinical features: vertical supranuclear gaze palsy in PSP, autonomic nervous system
dysfunction in MSA, alien limb phenomena in CBS, and fluctuating cognition in LBD
being among them [1]. However, clinical information alone has not proved sufficient
for valid differential diagnoses between PD and non-PD disorders. Thus, in a setting of
Parkinsonism syndrome, biomarker-based approaches might be of added diagnostic value
in an attempt to provide valuable insight into the further classification of Parkinsonism. To
date, several biomarkers have been examined as adjunctive tools within the investigation
process of Parkinsonism, yielding inconclusive results.

It is well established that movement disorders as a result of central nervous system
(CNS) degeneration are usually coupled with a varying degree of retinal degeneration,
as well as clinically evident abnormalities of visual system [12–14]. Specific patterns
of retinal alterations may be identified through the implementation of optical coherence
tomography (OCT) techniques within this group of patients. Introduced in medical imaging
in 1991, OCT enables the imaging of internal structures in biological tissues through
measures of optical reflections within a two-dimensional map [15]. Thus, the detection
of subtle pathological alterations within biological tissues, including the retina, is made
possible [16]. Representing a transparent multi-layer structure with distinct morphological
features, the retina may be efficiently assessed by OCT [15,16]. OCT represents a non-
invasive, readily available, reproducible, and cost-effective technique that enables in vivo
visualization of the retina and consequently provides valuable information regarding
subtle alterations of retinal morphology [17]. Similarly to basal ganglia, the retina is
characterized by a high dopamine concentration, thus highlighting the potential role of
OCT in detecting early dopamine dysfunction within the retina, and subsequently in the
timely diagnosis and prognostication of Parkinsonism [18]. Revolutionizing retinal imaging
since the 1990s [15], OCT may serve as a surrogate marker that potentially reflects the
underlying brain degeneration process in a setting of Parkinsonism.

Taking into consideration the urgent need for the efficient differential diagnosis of a
Parkinsonian syndrome and the potential utility of OCT on distinguishing between PD
and Parkinson-plus syndromes, the objective of our study was to review all the available
literature published within the last decade dealing with OCT as a tool within patients
presenting with Parkinsonism.

2. Materials and Methods

The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)
checklist was used to guide this study. Our study’s methods were designed a priori.

2.1. Search Strategy

A literature search of two databases (MEDLINE and Scopus) was conducted by one
investigator in order to trace all relevant studies published between 13 April 2012 and 23
January 2023, using either “optical coherence tomography” as a keyword or the related term
“OCT” as a search criterion. Moreover, the terms [“Parkinsonism” AND “atypical Parkinso-
nian syndromes”] OR [“Parkinson’s disease” AND (“progressive supranuclear palsy” OR
“corticobasal degeneration” OR “multiple system atrophy” OR “Lewy body dementia”)]
were used as second search criteria. The retrieved articles were also hand-searched for any
further potential eligible articles. Any disagreement regarding the screening, or selection
process, was solved by a second investigator until a consensus was reached.
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2.2. Selection Criteria

Only full-text original articles published in the English language were included. Sec-
ondary analyses, reviews, guidelines, meeting summaries, comments, unpublished ab-
stracts, or studies conducted in animals were excluded. There was no restriction on study
design or sample characteristics.

2.3. Data Extraction

Data extraction was performed using a predefined data form created in Excel. We
recorded the author, year of publication, type of study, number of participants, type of
implemented OCT, assessed retinal parameters, cutoff values (specificity, sensitivity), and
main results.

2.4. Data Analysis

No statistical analysis or meta-analysis was performed due to the high hetero-
geneity and relatively small number of the included studies. Thus, the data were only
descriptively analyzed.

3. Results
3.1. Database Searches

Overall, 385 records were retrieved from the database search. Duplicates and irrelevant
studies were excluded; hence, a total of 74 articles were selected. After screening the full
text of the articles, 7 studies were eligible for inclusion (Figure 1).
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3.2. Study Characteristics

Seven publications fulfilled our inclusion criteria. They were classified into three
groups, according to the nature of the compared disease entities. The first group consisted
of three studies focusing on the differentiation between patients with typical (PD) and
atypical Parkinsonism (PSP, MSA, and CBS) based on retinal parameters, as assessed
with OCT [9,19,20]. The second group comprised three studies investigating the retinal
morphology and its potential role in distinguishing patients with PD versus patients with
PSP [21–23]. Finally, one study explored the value of retinal parameters through OCT in a
setting of dementia associated with the presence of Lewy bodies or Parkinson’s disease [24]
(Table 1).

Table 1. Characteristics of the 7 included studies.

Authors,
Year of

Publication

Number of
Participants

Type of
Implemented

OCT

Assessed Retinal
Parameters

Cutoff Values;
(Specificity);
[Sensitivity]

Main Results

Albrecht
et al., 2012 [9]

35 healthy controls
84 patients

- 40 PD
- 19 MSA
- 10 CBS
- 15 PSP

Spectral domain
optical coherence
tomography with

manual
segmentation

pRNFL,
paramacular
thickness and

volume, thickness
of all retinal layers

ONL/OPL ratio
cutoff of 3.1 for
differentiation

between PSP and
PD (96%); [59%],

combined
ONL/OPL ratio

with INL cutoff of
46 mm (96%);

[70%]

The mean total macular
thickness and volume of
patients with PSP were
found to be significantly
reduced compared with
patients with PD, while

the ONL/OPL ratio
combined with INL

changes within group
with PSP may serve as a

diagnostic marker

Schneider
et al., 2013

[19]

41 healthy controls
93 patients

- 65 PD
- 16 PSP

- 12 MSA

Spectral domain
OCT with a

semiautomatic
algorithm

RNFL, GCL + IPL,
INL, OPL, ONL,

WRT

ONL/OPL ratio
cutoff of 5.03 for
discrimination

between PSP and
MSA (88%); [91%]

Retinal parameters of
patients with PD were

not significantly
different that those of
healthy individuals,

while opposite changes
of ONL/OPL ratios

were reported between
patients’ groups with

PSP and MSA

Ma et al.,
2023 [20]

14 healthy controls
52 patients

- 24 PD
- 19 MSA
- 9 PSP

Spectral domain
OCT

pRNFL thickness,
macular thickness

and volume
N/A

Specific patterns of
retina alterations were

reported among patients
with PD and atypical
Parkinsonism with a
macular thinning in

patients with PD and
MSA and a higher

peripapillary RNFL
thickness in patients

with PSP

Alkabie et al.,
2019 [21]

12 healthy controls
23 patients

- 12 PD
- 11 PSP

Spectral domain
OCT

RNFL thickness,
macular volume

RNFL thickness
cutoff of 93 µm in

patients with
disease duration of

≥3 years for
distinguishing

between patients
with PD and PSP
(~70%), [~70%]

A significant reduction
in mean RNFL thickness

was observed in eyes
from patients with PSP
as compared with those
of patients with PD with
a disease duration of at

least 3 years
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Table 1. Cont.

Authors,
Year of

Publication

Number of
Participants

Type of
Implemented

OCT

Assessed Retinal
Parameters

Cutoff Values;
(Specificity);
[Sensitivity]

Main Results

Sevim et al.,
2018 [22]

33 healthy controls
39 patients

- 29 PD
- 10 PSP

Spectral domain
OCT with
automatic

segmentation

pRNFL thickness,
thickness and

volume of retinal
layers at the

macula (mRNFL,
GCL, IPL, INL,

OPL, ONL, PRs,
RPE)

N/A

A significant thinning of
both pRNFL and GCL,
IPL, INL was reported
among patients with
PSP when compared

with a group with PD.
Regarding levodopa use,
a decreased ONL/OPL

ratio and pRNFL
thinning were observed

among levodopa
non-users compared
with levodopa users

Rebolleda
et al., 2016

[23]

53 patients
- 38 PD
- 15 PSP

Spectral domain
OCT

pRNFL, macular
thickness, GCA

Minimum GCIPL
thickness cut-off

value of 69 µm for
differentiating PSP
from PD (91.7%),

[72.7%]

A thicker mean average
RNFL and a higher

mean macular volume
was found among

patients with PD than
those patients of group

with PSP

Moreno-
Ramos et al.,

2013 [24]

10 healthy controls
30 patients

- 10 AD
- 10 LBD
- 10 PD

OCT RNFL thickness N/A

A greater reduction in
RNFL thickness was
observed in patients

with Lewy body
dementia compared

with the group with PD
dementia, with a

significant positive
correlation between
disease severity and
retinal parameters

Abbreviations: peripapillary retinal nerve fiber layer (pRNFL), ganglion cell layer plus inner plexiform layer
(GCL + IPL), inner nuclear layer (INL), outer nuclear layer (ONL), outer plexiform layer (OPL), whole retinal
thickness (WRT), macular retinal nerve fiber layer (mRNFL), ganglion cell layer (GCL), inner plexiform layer
(IPL), inner and outer segments of the photoreceptors (PRs), retinal pigment epithelium (RPE), ganglion cell layer
inner plexiform analysis (GCA).

4. Literature Review Sections
4.1. Exploring Retinal Findings in Patients with Typical (PD) and Atypical Parkinsonism (PSP,
MSA, CBS)

In an attempt to provide insight into the linkage between retinal parameters evaluated
through OCT implementation and the differential diagnosis of PD versus atypical Parkin-
sonian syndromes, Albrecht et al. examined a population of 84 patients presented both
with PD and Parkinson-plus syndromes (PSP, MSA, and CBS) and recorded measures of
peripapillary retinal nerve fiber layer (RNFL), paramacular thickness and volume, as well
as the thickness of the different retinal layers. The researchers observed that the mean total
macular thickness and volume of patients with PSP alone were significantly reduced when
compared with patients with PD, in contrast to the decreased macular thickness and vol-
ume of patients with MSA and CBS versus PD, which did not reach statistical significance.
As far as the mean peripapillary RNFL between groups is concerned, it was not proven
to be significantly different. Regarding measurements of different retinal layers, it was
demonstrated that not only the retinal ganglion cell and inner plexiform layer (RGC + IPL),
but also the outer nuclear layer (ONL), was reduced in patients with PSP compared with
PD. It was of great interest that the inner nuclear layer (INL) was reported to be thicker
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in individuals presenting with PD than those with MSA and PSP. Taking into account the
reverse alterations of ONL and outer plexiform layer (OPL) within the group of patients
diagnosed with PSP, the ratio between the aforementioned layers was calculated in order to
enhance the differentiation accuracy between disease entities. Notably, the ONL/OPL ratio
of patients with PSP combined with INL changes was found to be significantly different
compared with those of patients with PD; thus, it seems able to distinguish between these
groups of patients with both high sensitivity and specificity [9].

Similarly, Schneider et al., having enrolled 93 patients with clinically evident Parkin-
sonism attributed to pathophysiologically distinct diseases, investigated the utility of single
retinal layer average perifoveal thickness measurement as a marker throughout the course
of a Parkinsonian syndrome. In accordance with the aforementioned findings, the re-
searchers concluded that ONL and OPL measures exhibited significant differences among
patients with PSP and MSA, being able to discriminate between them with both a sensitiv-
ity and a specificity of around 90%. More specifically, the observed opposite changes in
ONL/OPL ratios of PSP versus MSA with thinner ONL and thicker OPL within the group
with PSP and the thicker ONL and thinner OPL within the group with MSA might be of
additive value in an attempt to facilitate the differentiation of Parkinsonian syndromes.
Interestingly, retinal parameters of patients with PD were not found to significantly differ
when compared with those of healthy controls [19].

Additionally, Ma et al., having studied 52 individuals with Parkinsonism of varying
etiology, provided further evidence regarding retinal involvement in the degenerative
process of Parkinsonian syndromes. They reported higher peripapillary RNFL thickness
among patients with PSP compared with groups with PD and MSA, especially within
the temporal sector, a difference that reached statistical significance. In terms of macular
thickness, patients with MSA were found to exhibit a shorter RNFL thickness, as well
as a decreased macular volume in the foveal center circle sector, than patients with PD.
It is also noteworthy that a significant correlation between disease duration and retinal
measures was reported in patients with PD, PSP, and MSA. Given the unraveled specific
patterns of retina changes with a significant marked peripapillary RNFL thickness and
a remarkable thinning of macular thickness and volume among patients with PSP and
MSA, respectively, in comparison to patients with PD, OCT may prove of great value in the
differential diagnosis and disease progression assessment in a setting of Parkinsonism [20].

4.2. Investigating Retinal Parameters among Patients with PD versus PSP

With regard to the utility of OCT in differentiating between individuals presenting with
PD and those being diagnosed with PSP, both with a disease duration of at least three years,
Alkabie et al. evaluated retinal measurements of a total of 23 patients with PD and PSP and
reported a significant reduction in mean RNFL thickness in eyes from patients with PSP as
compared with those with PD, while the total macular volume was not found to markedly
differ between the groups of Parkinsonian patients. Interestingly, an RNFL thickness
threshold of 93 µm among patients with a long duration of disease (>3 years) seems able
to distinguish between patients with PD and PSP, yielding a diagnostic sensitivity and
specificity around 70%. It should be noted that the durations since symptom onset or since
diagnosis were not correlated with either RNFL thickness or with total macular volume.
On the contrary, the researchers concluded that the severity of the disease, as assessed
by the Unified Parkinson Disease Rating scale (UPDRS), was positively correlated with
the RNFL thickness within the group with PD, although negatively associated with total
macular volume among all patients’ groups [21].

Exploring the role of OCT in delineating PSP from PD patients, Sevim et al., having
enrolled 39 patients diagnosed with either PSP or PD with a mean disease duration over
3 years, examined the potential linkage between retinal parameters, included pRNFL
value, macular volume and single retinal layers’ thickness, and the nature of Parkinsonian
syndrome, duration of disease, and therapeutic use of levodopa. They observed a marked
thinning of pRNFL among patients with PSP when compared with the group with PD in all
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sectors, a difference that reached statistical significance only as far as the superior quadrant
is concerned. Moreover, in patients with PSP, the total macular volume was shown to be
reduced, while GCL, IPL, and INL, as well as the inner retinal layer (IRL), were found to be
thinner versus patients with PD. Regarding the impact of levodopa use among patients
with PD on retinal morphology, a significantly decreased ONL/OPL ratio and an average
pRNFL thinning in the inferotemporal sector were reported among levodopa non-users
compared with levodopa users. It is of great interest that significant correlations were
demonstrated between the duration of disease and retinal measures, both in groups of
patients with PSP and PD [22].

Furthermore, in a study conducted by Rebolleda et al., the relationship between
patterns of retinal changes and neurodegeneration in PD versus PSP was investigated,
studying a total of 53 patients. The researchers exhibited significant differences between
the two groups of patients, with a thicker mean average RNFL and a higher mean macular
volume among patients with PD than a group with PSP. Notably, it was observed that a
minimum GCIPL thickness cut-off value of 69 µm seems able to distinguish PSP from PD
with high sensitivity and specificity values [23].

4.3. Examining Retinal Changes in a Setting of Dementia Associated with the Presence of Lewy
Bodies or Parkinson’s Disease

In an attempt to provide further insight into the potential role of OCT as a candidate
biomarker among patients with dementia other than Alzheimer’s disease, Moreno-Ramos
et al. explored retinal morphology as well as subtle retinal changes in both settings of
dementia with Lewy bodies and dementia coupled with PD. Having enrolled 20 patients
presenting with the aforementioned types of dementia, the researchers observed a greater
reduction in RNFL thickness in cases of patients with Lewy body dementia compared with
a group with PD dementia, although this difference failed to reach statistical significance.
Additionally, a positive correlation was found between disease severity, as evaluated by
Mini-Mental State Examination (MMSE) and Mattis Dementia Rating Scale, and retinal
measures as assessed by OCT. More specifically, the lower MMSE and Mattis Dementia
Rating Scale scores reflected increased disease severity; the greater thinning of RNFL in
both groups highlighted the fact that disease progression is accompanied by a degenerative
process within the retina [24].

5. Discussion

A literature review over the last decade was conducted in order to elucidate the diag-
nostic value of OCT in a setting of clinically evident Parkinsonism. Original articles dealing
with the potential utility of OCT implementation within a group of patients presenting
with Parkinsonian features were identified and reviewed.

Despite the fact that Inzelberg et al. first applied OCT within a group of patients with
PD almost twenty years ago [25], ongoing research regarding the potential role of OCT
in patients presenting with Parkinsonism is still characterized by inconsistency, and has
yielded conflicting results. To date, no reliable OCT biomarkers able to distinguish between
PD and atypical Parkinsonian syndromes in clinical practice have been developed.

The assessment of RNFL and macular thickness, as well as the evaluation of single
retinal layers, constitute OCT measures that are both readily accessible and reproducible,
able to visualize subtle retinal changes as surrogate markers of brain abnormalities. There
is growing evidence that different disease entities are coupled with distinct alterations of
retinal morphology [26]. Being called a window to the brain [27,28], the eyes, and more
specifically, the retinal microstructure, may reflect the underlying pathology of each pa-
tient’s disorder, thus providing unique insights into the neurodegenerative process [29–31].
Until now, specific diagnostic protocols utilizing OCT techniques have been developed in
order to provide useful information regarding PD diagnosis [32].

Notably, various CNS disorders, multiple sclerosis and PD being among them, may
have an impact on the optic nerve and the retina, which both embryologically originate
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from the diencephalon, with clinically evident visual disturbances [13,33–36]. Although
reductions in RNFL thickness and the thickness of the macular layers have been linked
to nigral dopaminergic depletion [37], indicating a similar pathophysiology mechanism
to PD, retinal thinning was also demonstrated within the course of neurological diseases
with a distinct etiological basis, including multiple sclerosis, neuromyelitis optica, and
Alzheimer’s disease [38–41]. Thus, dopaminergic loss may not be solely responsible for
RNFL and macular thickness reduction, as has been reported among patients presenting
with neurological disorders without dopaminergic loss as well, making retinal thinning a
rather non-specific degeneration marker [42–44].

There is growing evidence that OCT may serve as an early diagnostic tool among
patients with PSP, independent of the disease’s clinical phenotypes [45]. Indeed, pRNFL
reflecting the degree of retinal axonal degeneration has been shown to be significantly
thinner within a group of patients with PSP than healthy controls [45–48]. Highlighting the
positive correlation between retinal thinning and PSP severity and duration, non-motor
symptoms, and cognitive performance, researchers have pointed out the potential role
of OCT as a monitoring marker of disease progression [45,46,48], although contradictory
results were yielded from another study [47].

Similarly, retinal microstructure alterations and, more specifically, a degree of retinal
thinning, has been demonstrated within groups of patients with MSA when compared
with healthy individuals [49–53]. Interestingly, retinal thickness reductions were found to
be more marked among patients with the MSA-P subtype than those presenting with the
MSA-C subtype, which is strongly linked to clinical severity of the disease [54]. According
to a recent meta-analysis, a distinct pattern of retinal changes has been observed in patients
with MSA when compared with patients with PD [55].

As far as retinal morphology in patients with PD is concerned, retinal thinning was
demonstrated through OCT [56,57], located peripapillary [25], in the fovea [58], or in
different retinal areas [59–68]. According to a recent meta-analysis, the thickness of the
combined ganglion cell layer and inner plexiform layer was significantly reduced among
patients with PD when compared with healthy controls, whereas similar differences regard-
ing the thickness of INL, OPL, and ONL were not detected [69]. Furthermore, thinning
of the macula was reported in a setting of PD [59,65,70–72]. It is of great interest that
the observed macular thinning is coupled with both disease severity and progression, as
opposed to RNFL thickness reduction, where similar correlations are controversial [73].
However, a linkage between PD and retinal structure changes, including RNFL thinning,
could not be elicited by others [9,71,74–76]. Researchers have highlighted the fact that
patients with PD are accompanied by less profound retinal changes when compared with
patients with PSP and a distinct retinal damage pattern from that observed among patients
with MSA [47,55], potentially facilitating differential diagnoses between PD and atypical
Parkinsonian syndromes.

In an attempt to efficiently differentiate between PD and Parkinson-plus syndromes
by OCT implementation, OCT measures were compared within patients’ groups. The most
profound alterations were reported in cases of PSP and MSA, while the pattern of retinal
involvement in PD remained rather heterogenous [9,19]. Notably, the ONL to OPL ratio was
found to be of great discriminatory value between PSP and MSA due to an increased OPL
thickness in PSP and an increased ONL thickness in MSA, whereas patients with PD were
not accompanied by significant changes when compared with healthy controls [19]. The
aforementioned findings seem to be in accordance with brain MRI morphometry studies,
where specific patterns of atrophy are observed in patients with atypical Parkinsonism with
more pronounced retinal alterations than PD cases that are reflected in MRI morphometry,
with rather minor changes [77]. Combining the ONL to OPL ratio with INL measures
may serve as an accurate indicator of PSP versus PD and other Parkinsonian syndromes’
patients (MSA, CBS), with a negative test almost certainly ruling out PSP [9].

With respect to the average pRNFL thickness and CMT, it was demonstrated that both
measures were significantly thinner among patients with PSP and MSA than those with
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PD. Interestingly, MSA has been coupled with a distinct pattern of retinal thinning, capable
of playing a crucial role in distinguishing between atypical Parkinsonism [26]. Reflecting
the discriminatory value of specific OCT measures, pRNFL thinning was greater within
a group of PSP patients than those with PD [21,22]. On the contrary, pRNFL thickness
was reported as significantly thinner in PD and MSA compared with PSP, while macular
thickness and volume thinning were more marked in MSA than in PD. Thus, the diagnostic
potential of pRNFL thickness in differentiating between PSP and PD, and between PSP and
MSA, was pointed out, highlighting the fact that macular thickness and volume evaluation
may enhance the discrimination between MSA and PD [20]. Additionally, the mean RNFL
was not found to be significantly different between groups of PSP and PD patients in a
study conducted by Albrecht [9].

As far as the association between OCT parameters and duration of the disease is
concerned, Albrecht et al. could not elicit a link between retinal measures and both disease
duration and severity, suggesting that observed retinal alterations occur early in the course
of the disease, thus implying a potential role of OCT in the early differential diagnosis
of Parkinsonism [9]. However, Satue et al. supported the progression of retinal changes
that are attributed to the progression of the disease itself, providing favorable relative
evidence [78]. Similarly, Ma et al. and Sevim et al. demonstrated a significant correlation
between retinal measures and disease duration among patients with PD and PSP, as well
as PD, PSP, and MSA [20,22]. Especially in the group with PSP, the more the disease
progressed, the more marked the reductions in pRNFL, ONL, IRL, and ORL thicknesses
and macular volume were, indicating a rather faster neurodegeneration process in a setting
of PSP than PD.

Regarding potential confounding factors among patients’ groups, it is noteworthy
that patients with a history of ophthalmologic pathologies, including age-related macular
degeneration, previous intraocular surgery, glaucomatous optic neuropathy, and diabetic
retinopathy, among others, were excluded [9,20–22,24]. When participants’ age is con-
cerned, the vast majority of the included studies reported no significant age difference
between patients’ groups and matched healthy controls; thus, age-related decreases in OCT
parameters were not observed [9,19,20,22–24]. In the study by Alkabie et al., it was demon-
strated that patients with PSP were significantly older when compared with both the group
with PD and control subjects [21]. Nevertheless, the impact of the aforementioned age dif-
ference between studied patients’ groups was mitigated by introducing age as a covariate
in the linear mixed-effects model when assessing OCT measurements between groups.

6. Conclusions

The present review summarizes all the up-to-date evidence regarding the diagnostic
value of OCT and its potential utility in effectively differentiating between PD and atypical
Parkinsonian syndromes. Numerous studies yielded results that are in favor of a defi-
nite involvement of the retina in Parkinsonian disorders, indicating the valuable role of
OCT implementation in accurately differentiating between PD and atypical Parkinsonian
syndromes. Nevertheless, the lack of consistency, as well as the limited number of rele-
vant studies aiming to support the potential of OCT as diagnostic biomarker, point to an
emerging need for further exploration. In this direction, larger cohorts of patients in a
longitudinal setting are required in order to confirm the current results and validate the
utilization of the OCT technique as a marker of neurodegenerative processes in a setting
of Parkinsonism, thus facilitating early diagnoses and enhancing effective therapeutic
approaches. Under this prism, future studies involving both multivariate statistics and age-
and acuity-matched controls, and taking into consideration demographic traits and visual
clinical measures, may be of added clinical and research value.
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