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Abstract
Primary progressive aphasia (PPA) is a disease known to affect the frontal and temporal regions of the left hemisphere. PPA 
is often an indication of future development of dementia, specifically semantic dementia (SD) for frontotemporal dementia 
(FTD) and logopenic progressive aphasia (LPA) as an atypical presentation of Alzheimer’s disease (AD). The purpose of 
this review is to clarify the value of 2-deoxy-2-[18F]fluoro-D-glucose (FDG)-positron emission tomography (PET) in the 
detection and diagnosis of PPA. A comprehensive review of literature was conducted using Web of Science, PubMed, and 
Google Scholar. The three PPA subtypes show distinct regions of hypometabolism in FDG-PET imaging with SD in the 
anterior temporal lobes, LPA in the left temporo-parietal junction, and nonfluent/agrammatic Variant PPA (nfvPPA) in the 
left inferior frontal gyrus and insula. Despite the distinct patterns, overlapping hypometabolic areas can complicate differ-
ential diagnosis, especially in patients with SD who are frequently diagnosed with AD. Integration with other diagnostic 
tools could refine the diagnostic process and lead to improved patient outcomes. Future research should focus on validating 
these findings in larger populations and exploring the therapeutic implications of early, accurate PPA diagnosis with more 
targeted therapeutic interventions.

Keywords Primary progressive aphasia · PET · Positron emission tomography · FDG · 2-deoxy-2-[18F]fluoro-D-glucose · 
Neurology

Introduction

Aphasias refer to a group of language disorders that result 
from damage to specific areas of the brain responsible for 
language processing. Language impairment encompasses 

difficulties in speaking, understanding, reading, and writing. 
Fluent and nonfluent aphasias represent two broad categories 
of language disorders [1]. Fluent aphasias involve relatively 
preserved language fluency despite impaired comprehension. 
Wernicke's aphasia is a notable example of a fluent aphasia, 
characterized by fluent but nonsensical speech. Nonfluent 
aphasias, on the other hand, are marked by reduced speech 
output and effortful articulation, with intact comprehension. 
Broca's aphasia is a prominent nonfluent type, characterized 
by telegraphic speech and difficulty forming grammatically 
complex sentences.

Primary progressive aphasia (PPA) is a neurodegenera-
tive disorder characterized primarily by persistent language 
impairment [2]. Initial symptoms often include word-finding 
difficulties, progressing over time to challenges in under-
standing language and constructing coherent sentences [1]. 
Disease progression may also affect planning, organization, 
balance, and swallowing, often necessitating caregiver sup-
port due to the resultant decline in activities of daily living. 
PPA can be clinically identified even while other cognitive 
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abilities, like memory of everyday occurrences, visual and 
spatial aptitudes, and behavioral aspects remain reasonably 
functionable. Using the Gorno-Tempini criteria, a diagnosis 
can be made when language stands out as the primary area 
of impairment for at least the initial two years of the illness, 
and brain imaging studies, typically magnetic resonance 
imaging (MRI) or positron emission tomography (PET) 
scans, demonstrate no distinctive damage aside from atro-
phy that could explain the language difficulties [3]. The dis-
ease progresses in a matter of years while leaving behavioral 
aspects relatively intact during the early stages [4].

Within the diagnostic framework of PPA, the condition is 
further subdivided into three subtypes: Semantic Dementia 
(SD), Progressive Non-Fluent Aphasia (PNFA), also known 
as the agrammatic variant (agPPA), and Logopenic Progres-
sive Aphasia (LPA). The main regions affected in the three 
subtypes are shown in Fig. 1.

Common hallmarks for all subtypes include behavioral 
changes, sentence formation difficulties, speech comprehen-
sion issues, and naming challenges, but individual subtypes 
may present with unique symptomatology as the disease 
advances. SD commonly manifests with difficulties nam-
ing objects or thinking of words, with reduced metabolism 
in the anterior temporal lobe and at a later stage atrophy of 
the same area is typically observed in this variant. PNFA 
is distinguished by limited speech production and damage 
to the left posterior frontal and insular areas, while LPA 
is characterized by challenges in word finding and reduced 
metabolism and atrophy of the left temporo-parietal region 
[5].

However, existing diagnostic criteria using only these 
three variants may be inadequate in encompassing all indi-
viduals with PPA. An increasing body of literature now 
supports the likelihood of 5–6 subtypes instead of the tra-
ditionally recognized three. The newly identified subgroups 
exhibit more precise neuroimaging signatures, including 
reduced metabolism in the left frontal lobe, that better pre-
dict clinical course [6]. "Mixed dementia," often found in 
older populations and characterized by the presence of two 
or more underlying diseases, also merits consideration when 
there are coexisting pathologies [7].

Though the development of PPA is multifactorial, there 
are several risk factors, including genetic and environmen-
tal components, identified to be associated with PPA. Age, 
but not gender, has been identified as a significant risk 
factor, as PPA typically manifests between the ages of 50 
and 60 but with a roughly equal prevalence among both 
sexes [8, 9]. Genetic predispositions, notably mutations in 
the granulin precursor (GRN) gene, a gene which codes for 
the protein progranulin, have been observed in PPA cases 
[10]. Most GRN mutations lead to progranulin haploinsuf-
ficiency, impacting the transactive response DNA binding 
protein of 43 kDa (TDP-43) gene, a protein in charge of 

the regulation of gene expression associated with language 
networks [10]. Although these genetic irregularities with 
the GRN gene can also be linked to other forms of demen-
tia, further genetic research is essential to ascertain their 
specific association with PPA. One study highlighted a 
higher prevalence of learning disabilities, particularly dys-
lexia, among PPA patients compared to other dementia 
groups and controls, suggesting a potential association 
[11]. Environmental factors, such as injuries to the left 
hemisphere, may also elevate PPA risk [11]. Toxins and 
pesticides such as lead, aluminum, and mercury have also 
been linked to neurodegenerative diseases [12].

Fig. 1  Representation of the regions of hypometabolism with the 
three primary progressive aphasia (PPA) variants.  Reproduced with 
permission from Bekkhus-Wetterberg, Peter et al. [25]
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Anatomically, PPA predominantly affects the frontal 
and temporal regions of the left hemisphere, which govern 
speech and language production. Atrophy is most apparent 
in Broca's and Wernicke's areas, as well as the frontal, pari-
etal, and temporal cortices. Damage typically localizes to 
the left hemisphere, with the right hemisphere remaining 
intact. Research into understanding the pathophysiology of 
the different PPA variants has steadily been advancing, with 
recent studies elucidating an association between SD and 
TDP-43 pathology, PNFA with primary tauopathies, and 
LPA with Alzheimer’s pathology. However, there are still 
many ambiguities in the specific mechanisms and pathways, 
with no clear associations. Additionally, the three subtypes 
appear to have more of a mixed pathology rather than dis-
tinct patterns [13].

Management of PPA includes options such as speech and 
language therapy to improve language preservation, and 
physical or occupational therapy to address movement or 
balance concerns [9, 14]. Current approaches provide symp-
tomatic relief, yet there continues to be a strong need for 
curative therapies. Additionally, due to current limitations 
in treatment avenues, early diagnosis is pivotal for effective 
symptom management. However, diagnosing PPA is chal-
lenging due to its diverse and complex pathophysiology, 
often leading to frequent misdiagnoses as Alzheimer’s dis-
ease (AD). Unlike AD patients, PPA patients usually retain 
memory and visual processing capabilities until the disease's 
advanced stages [1]. However, PPA is often an early indica-
tor of potential dementia development, with SD correlating 
to Frontotemporal Dementia (FTD) and LPA considered an 
atypical AD presentation. Early PPA identification can sig-
nificantly impacts patient management and prognosis.

Given that PPA is a neurodegenerative condition leading 
to a gradual loss of language abilities, early diagnosis allows 
for timely intervention and the implementation of appropri-
ate therapeutic strategies. Speech and language therapy can 
be initiated promptly to help individuals with PPA maintain 
and improve their communication skills. Moreover, early 
identification enables healthcare professionals to differenti-
ate PPA from other forms of dementia, facilitating accurate 
prognosis and tailored care plans. Understanding the specific 
subtype of PPA at an early stage aids in the development of 
targeted interventions that address the unique language defi-
cits associated with each variant. In addition, early diagnosis 
provides individuals and their families with the opportunity 
to plan, make informed decisions about care, and access sup-
port services that can enhance the overall quality of life for 
those affected by PPA.

Positron emission tomography (PET) using 2-deoxy-2-
[18F]fluoro-D-glucose (FDG) holds a distinct advantage 
over other neuroimaging modalities due to its ability to 
provide functional information about glucose metabolism 
in the brain. Unlike structural imaging techniques such as 

computed tomography (CT) or MRI, FDG-PET reveals met-
abolic activity, offering insights into the functional integrity 
of neural tissues. This is particularly crucial in the early 
detection and differential diagnosis of neurodegenerative 
disorders, where changes in metabolic activity often precede 
observable structural abnormalities. Unlike amyloid PET 
and tau PET, which focus on detecting specific pathological 
proteins associated with conditions like AD, FDG-PET pro-
vides a broader assessment of cerebral glucose metabolism. 
This makes FDG-PET versatile for investigating various 
neurological conditions.

By visualizing metabolic alterations preceding atrophy, 
FDG-PET has been extensively applied to PPA with the 
intention of uncovering underlying metabolic dysfunction 
prior to structural changes, demonstrating its possible benefit 
with PPA diagnosis. This review aims to consolidate and 
elucidate the value of FDG-PET in detecting and diagnos-
ing PPA.

Materials and methods

A comprehensive systematic literature review was con-
ducted using Web of Science, PubMed, and Google Scholar 
to collate retrospective and prospective studies employing 
FDG-PET in PPA patients. Keywords like “primary progres-
sive aphasia,” “PET,” and “neuroimaging” were used in the 
search strategy in conjunction with a PICO (Population of 
interest, Intervention, Control, Outcome) structured ques-
tion [15]. These search terms were used with the specified 
databases on August 29, 2023. The terms and date of search 
can be seen in Table 1. The comprehensive PICO question 
outlines the Patient population (P), Intervention (I), Com-
parison (C), and Outcome (O) in a research study aimed at 
evaluating the accuracy and diagnostic value of FDG-PET 
for differentiating primary progressive aphasia subtypes and 
distinguishing them from other neurodegenerative diseases.

There was not a specified sample number of patients 
required for each study. Full papers written only in English 
were included, excluding abstracts. Only articles that met 
the PICO criteria were included. Excluded papers were most 
often removed because of their focus on Alzheimer’s disease 
instead of PPA or their analysis of other biomarkers that did 
not include FDG-PET, such as amyloid PET, tau PET, and 
CSF biomarkers. The Preferred Reporting Items for System-
atic Reviews and Meta-Analysis (PRISMA) was used as a 
guide for this review [16]. The quality of each included study 
was assessed using the critical appraisal skills programme 
(CASP) checklist, a 12-question measurement tool used to 
check relevance and trustworthiness [17].

Studies exclusively focused on Alzheimer’s disease 
and other biomarkers were excluded to maintain a clear 
and specific focus on the value of FDG-PET imaging in 
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diagnosing and differentiating the subtypes of primary 
progressive aphasia (PPA). This exclusion ensures that 
the review remains targeted on the distinct metabolic pat-
terns associated with PPA, thereby providing more precise 
and relevant insights for clinical practice in this specific 
context. Only studies written in English were included. 

These studies, published post-2000, underwent method-
ology quality assessment and result and outcome extrac-
tion. They encompassed peer-reviewed journals evaluating 
FDG-PET utility in diagnosing PPA. A diagram represent-
ing the flow of information can be found in Fig. 2. Addi-
tionally, Table 2 provides a summary and quality review 
of the articles included in the study.

Table 1  Depiction of the search strategies used for PICO

The question used was, “In patients with suspected primary progressive aphasia (P), is the use of FDG-PET (I) compared to standard clinical 
assessments (C), effective in accurately distinguishing between the subtypes of primary progressive aphasia (non-fluent/agrammatic variant, 
semantic variant, logopenic variant) and differentiating PPA from other neurodegenerative diseases, specifically AD and Pick's Disease (O)?”

PICO
Search Terms

Date of Search Number of Total Results

Patient Primary progressive aphasia, Non-fluent, agrammatic, Semantic Dementia, 
Progressive Non-fluent aphasia, Logopenic Progressive aphasia

August 29, 2023 98 total papers

Intervention FDG-PET,  [18F]Fluorodeoxyglucose
Comparison Standard clinical assessments, neuroimaging, Alzheimer’s Disease
Outcome(s) Differential diagnosis between primary progressive aphasia subtypes, distin-

guishing from other neurodegenerative disorders

Fig. 2  PRISMA flowchart: This 
diagram visually represents the 
flow of information through-
out the different phases of the 
systematic review. It provides 
an overview of the number of 
identified records, including 
those that were included and 
excluded
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Results

After the initial search through databases, 98 articles were 
gathered to review. Of those papers, 67 were excluded 
based on the abstracts and titles. With the remaining 31 
papers, seven articles met the PICO criteria and were 
included in this review. From the 98 articles, 44 papers 
were removed because of their focus on CSF biomark-
ers and amyloid PET, 29 papers were removed because of 
their focus on only AD, five papers were removed because 
of their focus on progranulin mutations rather than the 
diagnostic ability of FDG-PET, two papers focused on 
amyotrophic lateral sclerosis, seven papers used tau PET, 
three focused on corticobasal syndrome, and one paper 
was removed because of its focus on Huntington’s Disease.

Most FDG-PET studies showed alterations in regional 
metabolism among PPA patients, with distinctive imaging 
patterns among the three PPA subtypes. A visual example 
can be seen in Fig. 3. The reviewed studies collectively 
highlight the utility of FDG-PET in identifying distinct 
metabolic patterns associated with different PPA subtypes, 
though they also reveal some discrepancies. Josephs et al. 
(2010) emphasized early brain changes detectable by 
FDG-PET, focusing on patterns of hypometabolism with-
out using control subjects, which limited their comparative 
insights. Rabinovici et al. (2008) provided a more detailed 
account, showing distinct hypometabolism patterns spe-
cific to PPA subtypes, such as reduced metabolism in the 
left temporoparietal region for LPA, left frontal area for 
PNFA, and left anterior temporal region for SD, with sig-
nificant left-sided hypometabolism (p < 0.005). Tetzloff 
et al. (2018) noted greater rates of metabolic change in 
agPPA compared to PPAOS, particularly in frontal and 
parietal lobes, although these results lacked statistical 
significance after correction for multiple comparisons. 
Matias-Guiu et al. (2021) demonstrated high discrimina-
tion rates between PPA patients and controls (91.67%) and 
among PPA variants (77.78%), yet faced challenges due to 
smaller svPPA patient numbers. Madhavan et al. (2013) 
observed specific patterns of atrophy and hypometabolism 
in the logopenic group, emphasizing more pronounced 
effects in the left hemisphere compared to Alzheimer's 
type dementia. Matias-Guiu et al. (2014, 2015) further 
corroborated these findings, noting significant inter-rater 
agreement and high diagnostic sensitivity and specific-
ity, although fewer cases with PPA-S patients were a 
limitation.

Overall, the SD subtype exhibited hypometabolism in 
the left thalamus, left inferior temporal gyrus, and the fusi-
form gyrus. PNFA demonstrated bilateral hypometabolism 
in the caudate nuclei, left hemisphere, thalamus, middle 
and superior temporal gyri, insula/inferior frontal gyrus, 

pars opercularis, lateral orbital gyrus, and middle frontal 
gyrus. Although the LPA variant had some similar regions 
of hypometabolism with AD, it has also showcased hypo-
metabolism in the lateral temporoparietal and medial pari-
etal lobes and left frontal lobe, differing from classical AD 
due to unique atrophy patterns. Concurrent observations of 
severe hypometabolism in the left temporal areas, with a 
more prominent decrease in left parietal activity compared 
to the left temporal lobe, were evident across all PPA vari-
ants. Patients showing glucose hypometabolism in the left 
angular, supramarginal, and posterosuperior temporal gyri 
areas underscores these regions' critical role in the devel-
opment of aphasia. These studies consistently support the 
capability of FDG-PET to differentiate PPA subtypes, 
though variations in sample size, patient subgroup repre-
sentation, and analytical methods underscore the need for 
more standardized approaches and larger cohorts to refine 
diagnostic precision.

Discussion

Differential diagnosis with PPA subtypes

Currently, the diagnosis of PPA is based on consensus 
guidelines such as the Gorno-Tempini criteria. However, 
the diverse presentations of PPA necessitate the inclusion 
of biomarkers for more accurate diagnosis [15]. FDG-PET 
shows distinct spatial metabolic patterns which can aid in 
distinguishing between various forms of dementia. A 2021 
study conducted by Minoshima et al. demonstrated the abil-
ity to quantify disease progression in PPA by evaluating the 
atrophy rate using FDG-PET over time. This study demon-
strates the ability of FDG-PET to highlight the specific loca-
tions affected by each subtype while clarifying or excluding 
the diagnosis of PPA in cases with clinically unclear presen-
tations [16]. FDG-PET has also shown efficacy in detecting 
neuronal activity changes [17]. By analyzing various FDG-
PET uptake patterns and parameters, PET offers an objec-
tive, non-invasive method for diagnosing neurodegenerative 
diseases [17].

This paper examined prior studies that explore the utiliza-
tion of FDG-PET in differentiating PPA types. In this analy-
sis, the effectiveness of FDG-PET in visualizing metabolic 
dysfunction has been mixed. One study, which involved 
24 patients exhibiting a mix of either fluent and non-fluent 
aphasias demonstrated FDG-PET's utility in detecting brain 
hypometabolism changes by observing how FDG-PET 
hypometabolism patterns align with clinical classifica-
tions related to fluency [18]. After running the study, raters 
were assigned to label patients with PNFA, SD, or LPA, 
where they agreed upon approximately 70% of the labels 
[18]. Classifications into subtypes by raters were based on 



684 Annals of Nuclear Medicine (2024) 38:673–687

qualitative and quantitative data such as cross-modality defi-
cits, word-finding difficulties, agrammatism, semantic and/
or phonological errors, the presence of at least two of the 
disorder's features, as well as the operational definitions, 
defined by researchers of each respective study, for each sub-
type [18]. As part of the visual assessment, z score averages 
were taken for specific areas of interest such as the right and 
left lateral frontal, medial frontal, temporal, lateral parietal, 
medial parietal, and occipital cortices with a z score greater 

than 2 were recognized as significant. The main dispute 
revolves around the need to assess the frequency of short 
speech productions between complex sentences as a cru-
cial factor for distinguishing between fluent and non-fluent 
aphasia. Regarding imaging findings, apraxia of speech was 
closely linked to hypometabolism in the superior frontal and 
supplementary motor cortex, while non-fluent aphasia was 
associated with the posterior inferior frontal lobe or Broca's 
area. Although this study demonstrated the presence of 

Fig. 3  Delineation of hypometabolic regions at  [18F] fluorodeoxy-
glucose positron emission tomography (FDG-PET) which can aid 
in differentiation subtypes of primary progressive aphasia. The blue 

areas indicate the nonfluent/agrammatic subtype, green indicates 
the semantic subtype, and yellow represents the logopenic subtype.  
Reproduced with permission from Matías-Guiu et al. [19]
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notable distinctions between the patterns of hypometabolism 
for fluent and nonfluent aphasias, the results suggest that 
there is still a need for uniformity about guidelines for all of 
the variants. Matias-Guiu et al. (2015) reported visual analy-
sis agreement for the non-fluent subtype as most challenging 
between the raters, albeit with high agreement among other 
subtypes [18, 19]. In a similar study by Matias-Guiu et al. 
(2015), there was high diagnostic sensitivity and specific-
ity of FDG-PET in PPA among raters, those in charge of 
diagnosing PPA using FDG-PET, with sensitivity averag-
ing at 96.9% and specificity at 90.9% for statistical analysis. 
Visual analysis was demonstrated to be weaker with an aver-
age sensitivity of 87.8% and average specificity of 89.9%. 
Comparing the different methods of visual and statistical 
analysis, statistical analysis methods with FDG-PET show 
greater utility with diagnosing PPA variants because of the 
high inter-rater agreement and diagnostic accuracy [19].

Given the ambiguity in distinguishing features among 
different PPA subclasses, one approach taken by research-
ers is to center studies on a single PPA type, comparing 
it with other PPA types and control groups. For instance, 
a study by Tetzloff et al. focused on the agrammatic vari-
ant (agPPA) [21]. As agPPA progresses, neurodegeneration 
extends beyond the language networks, elucidating motor 
control weakening. Tetzloff et al. deduced a correlation 
between the disease’s progression and FDG-PET markers 
such as decreased metabolism, atrophy in gray matter within 
the middle and superior frontal gyri, premotor and motor 
cortices, medial temporal lobe, insula, basal ganglia, and 
brainstem. There was a particularly notable correlation with 
the increased atrophy in the left frontal lobe. Compared to 
control groups, the agPPA group displayed a distinct FDG-
PET metabolism decrease, primarily in frontal areas [21].
Comparing agPPA and primary progressive apraxia of 
speech (PPAOS) to controls also reveals that the two syn-
dromes' patterns of advancement differ significantly, with 
PPAOS exhibiting more focused patterns of progression and 
agPPA displaying more diffuse progression throughout the 
language network. However, there was also overlap between 
the two syndromes. Due to the overlap of hypometabolism 
patterns and advancement within the same brain areas, the 
differential diagnosis continues to be difficult to parse with 
the PPA variants.

Right vs left hemispheric involvement

An ongoing discussion in the field revolves around the 'right-
sided' variant of SD and FTD, as described by Kumfor et al. 
[26]. Since the left and right hemispheres are responsible for 
different functions, understanding the relationship between 
neurodegeneration and hemispheric involvement has signifi-
cant implications for clinical diagnosis and patient manage-
ment. Left hemispheric involvement is seen in most PPA 

subtypes, such as SD, LPA, and PNFA. This region is asso-
ciated with language processing, leading to symptoms such 
as impaired word meaning, object recognition, and speech 
production. On the other hand, the right-sided variant of 
SD involves the right temporal lobe and is associated with 
non-verbal deficits, such as impaired facial recognition, 
emotional processing, and social cognition [26]. The vari-
ous hypometabolism patterns can be crucial in differential 
diagnosis, especially because misdiagnosis is likely with 
the atypical presentation of right-sided neurodegeneration. 
Targeted therapeutic plans can be used such as social cogni-
tion and emotional processing interventions for those with 
right-sided SD and language and speech therapy for those 
with left-sided involvement.

Distinguishing between PPA and Alzheimer’s 
pathology

Another important challenge in diagnosis lies in differen-
tiating the PPA subtypes from AD. PPA is often an early 
indicator of potential dementia development, with SD cor-
relating to FTD and LPA considered an atypical AD presen-
tation [18]. Autopsy findings revealed that around one-third 
of PPA patients, specifically those with LPA, demonstrated 
Alzheimer’s pathology [22]. The overlap of hypometabolism 
was evident in the medial parietal area, a hallmark of AD 
[18]. An example of the FDG metabolism can be seen in 
Fig. 4. However, in a study by Rabinovici et al., PPA patients 
showed greater asymmetric FDG uptake in language areas 
compared to AD patients [22]. In another study, the lateral 
temporoparietal and medial parietal lobes, and the left fron-
tal lobe in PPA patients exhibited more pronounced atrophy 
and hypometabolism compared to patients with AD [22]. 
The similar hypometabolism patterns between LPA and AD 
underscores the importance of distinguishing between LPA 
and other PPA subtype [22, 24].

Limitations

Non-English studies were excluded from the comprehensive 
literature review, which may introduce language bias and 
potentially limit the inclusiveness and representativeness of 
the analysis regarding FDG-PET's value in diagnosing PPA 
subtypes.

The principal limitation of these studies is the small PPA 
patient sample size. Furthermore, another major current 
challenge lies in identifying PPA patients without overlap-
ping AD or Pick’s Disease pathologies. Additionally, with 
the current literature, there is no gold standard to accurately 
compare studies. Due to the lack of specific criteria or a ref-
erence, there are limited ways to quantify the effectiveness 
of FDG-PET. This served as a limitation for this review and 
also the studies included. Most studies focused on simple 
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objective metrics, not looking at qualitative aspects or more 
complex quantitative measures.

Another limitation of this review is that most studies are 
done in conjunction with other clinical exams and imag-
ing methods, such as MRI and amyloid PET. It is difficult 
to isolate the efficacy of FDG-PET individually when most 
clinics use multiple diagnostic techniques in conjunction.

Early PPA diagnosis can significantly aid in symptom 
management and treatment exploration. However, despite 
FDG-PET's utility, analyzing the differential diagnosis 
remains challenging due to overlapping impaired regions 
and the lack of uniform hypometabolism patterns among 
PPA variants, leading to common misdiagnosis or delayed 
accurate diagnoses. Awareness and knowledge of the various 
uptake patterns will help image interpreters and clinicians 
offer a more accurate diagnosis. Recognizing the nuances 
between different PPA subtypes, such as the left-sided 
hypometabolism versus the right-sided hypometabolism in 
certain SD cases can help improve determining the progno-
sis. Clinicians can use FDG-PET scans to tailor treatment 
strategies that target the specific cognitive deficits associated 
with each PPA subtype. Additionally, early identification of 
PPA subtypes can lead to enrollment in appropriate clinical 
studies and trials, possibly leading to better elaboration of 
pathways and treatment evaluation.

While FDG-PET has been proven useful in the diagnosis 
of PPA, multimodal imaging plays a crucial role as FDG-
PET is often used alongside other imaging techniques. Com-
bining different modalities, can enhance diagnostic accuracy 
by providing complementary information about brain struc-
ture, function, and metabolism. By integrating data from 
multiple imaging modalities, clinicians gain a comprehen-
sive understanding of the underlying neurodegenerative 
processes.

Conclusion

Neuroimaging studies of PPA patients underscore FDG-
PET scan's promising role as a diagnostic modality, espe-
cially in distinguishing PPA subtypes. The significance of 
FDG-PET in PPA diagnosis is highlighted further given the 
challenge of accurate diagnosis and predicting the future 
onset of FTD and AD. Physicians should exercise diligence 
when reporting FDG-PET results in patients with language 
issues. Future FDG-PET studies with larger patient popula-
tions and well-designed cohorts of PPA patients can enhance 
our understanding of the disease and its related subclasses. 
Moreover, this knowledge could potentially unveil opportu-
nities for therapeutic developments and evaluations for PPA.

Fig. 4  18F-FDG PET scan pat-
terns for focal-onset dementias 
using Neurostat 3D-SSP where 
Lat lateral, LBD Lewy body 
dementia, Lt left, Med medial, 
Rt right.  Reproduced with per-
mission from Taswell et al. [20]
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