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ABSTRACT

Introduction: Acute pseudobulbar palsy (PBP) 

arising from infarction of the artery of Percheron 

(AOP) presents a challenging clinical scenario, with 

limited understanding of the underlying 

mechanisms.

Purpose: This essay aims to explore the 

mechanisms underlying PBP in the context of AOP 

infarction, addressing existing gaps in the literature 

and highlighting the potential for enhanced 

diagnostic and therapeutic strategies.

Methodology: Through a comprehensive review of 

existing neuroimaging studies, this essay 

synthesizes data to provide insights into the 

pathophysiological cascade driving PBP in AOP 

infarction.

Conclusion: By integrating clinical observations 

with neuroimaging findings and experimental data, 

the essay offers a deeper understanding of the 

structural and functional alterations underlying PBP 

in AOP infarction. This integrated approach 

elucidates the specific neural circuits affected by 

AOP infarction, paving the way for enhanced 

diagnostic and therapeutic strategies tailored to this 

unique vascular territory. Overall, this research 

contributes to bridging existing gaps in the literature 

and underscores the importance of further 

investigation into the mechanisms of PBP in AOP 

infarction for improved patient care and outcomes.

INTRODUCTION

Acute pseudobulbar palsy (PBP) presents a 

challenging clinical scenario, particularly when it 

arises from infarction of the artery of Percheron 
1

(AOP).  This unique manifestation underscores the 

intricate relationship between vascular anatomy and 
2neurological function.  While clinical observations 

have hinted at a correlation between AOP infarction 

and isolated PBP, the underlying mechanisms 
3 remain elusive. This paper seeks to explore the 

intricacies of PBP in relation to AOP infarction, 

highlighting the need for more study to fully 

understand the complex interactions between 

neuroanatomy and disease. The human brain, an 

intricate network of billions of neurons, is 

remarkably susceptible to disruptions in blood flow. 

One such disruption, an infarction in the artery of 

Percheron (AOP), can have devastating 

consequences, impacting vital functions like 

movement, cognition, and even emotional 
4

expression.  Among these, the emergence of acute 

pseudobulbar palsy (PBP) following AOP infarction 
5presents a unique and intriguing challenge.  While a 
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recent case report hints at a possible connection, the 

precise mechanisms underlying this association 

remain shrouded in mystery. This essay embarks on 
6a journey to illuminate this enigmatic association.  

The author starts by exploring the complex 

anatomical structure of the brain, emphasizing the 

vital function of the AOP and its susceptible areas. 

Next, we shed light on the debilitating symptoms of 

PBP, characterized by uncontrollable emotional 

outbursts and speech difficulties. The heart of this 

exploration lies in dissecting the potential links 

between AOP infarction and PBP. We critically 

examine the existing evidence, acknowledging both 

the suggestive case report and the need for further 

invest igat ion.  Drawing upon the latest  

advancements in neuroimaging, we propose 

avenues for future research. By exploring 

connectivity disruptions and functional changes 

within the corticobulbar pathway, we aim to unlock 

the secrets hidden within the brain's response to AOP 

infarction. This research endeavour has the capacity 

to further our comprehension of this intricate 

connection and open the door to more accurate 

diagnosis, effective treatment, and eventually, hope 

for those dealing with this difficult illness. 

Throughout this exploration, we will weave together 

insights  from diverse f ields,  including 

neuroanatomy, stroke medicine, and emotional 

neuroscience. By critically analysing current 

knowledge and proposing future directions, we aim 

to bridge the gap between clinical observation and a 

deeper understanding of the mechanisms at play. 

Join us as we embark on this intellectual journey, 

one step closer to unravelling the fascinating puzzle 

of acute pseudobulbar palsy and artery of Percheron 

infarction.

A comprehensive literature study was conducted to 

gather evidence and insights into the mechanisms of 

pseudobulbar palsy (PBP) secondary to artery of 

Percheron (AOP) infarction. This involved 

systematic review and analysis of peer-reviewed 

articles, clinical case reports, and neuroimaging 

studies pertaining to PBP, AOP anatomy, and 

vascular neurology. In order to find patterns, trends, 

and gaps in the body of literature already in 

existence, data analysis required combining 

information from several sources. A comprehensive 

knowledge of the pathophysiological processes 

behind PBP in AOP infarction was made possible by 

the integration of data from clinical observations, 

neuroimaging investigations, and experimental 

models. To conduct a comprehensive literature 

study on the mechanisms of pseudobulbar palsy 

(PBP) secondary to artery of Percheron (AOP) 

infarction, a systematic approach was adopted 

involving the following components: 

Figure 1.  The main mentioned procedures

Search Strategies: A combination of keywords 

related to pseudobulbar palsy, artery of Percheron 

infarction, neuroimaging, vascular neurology, and 

related terms were used. Databases such as Google 

Scholar were searched. Search filters were applied 

to limit results to peer-reviewed articles, clinical 

case reports, and neuroimaging studies.

Inclusion Criteria: Articles and studies were 

included if they addressed the relationship between 

pseudobulbar palsy and AOP infarction. Peer-

reviewed articles, clinical case reports, and 

neuroimaging studies were considered for 

inclusion. Studies providing insights into the 

pathophysiological mechanisms underlying 
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pseudobulbar palsy in the context of AOP infarction 

were prioritized. Both human and experimental 

animal studies were included to gather 

comprehensive insights. Exclusion Criteria: 

Articles not written in English were excluded. 

Studies not directly relevant to the topic or lacking 

substantial information were excluded. Publications 

without full-text availability or inaccessible 

resources were excluded.

Data Synthesis: Data synthesis involves collating 

information from various sources, including clinical 

observations, neuroimaging investigations, and 

experimental models. Key findings, trends, patterns, 

and gaps in the literature were identified through 

thorough analysis. Comparative analysis of clinical 

p r e s e n t a t i o n s ,  i m a g i n g  f i n d i n g s ,  a n d  

pathophysiological mechanisms was conducted to 

elucidate the relationship between PBP and AOP 

infarction. The integration of data from diverse 

sources facilitated a comprehensive understanding 

of the pathophysiology of PBP in the context of AOP 

infarction. Synthesized data were organized and 

presented to provide insights into the mechanisms 

underlying PBP secondary to AOP infarction and to 

identify areas for further research.

By following these systematic procedures for 

search, inclusion/exclusion criteria, and data 

synthesis, the literature study aimed to provide a 

comprehensive understanding of the mechanisms 

underlying pseudobulbar palsy in the context of 

artery of Percheron infarction.

Literature Review

Role of the AOP in corticobulbar connectivity

Acute pseudobulbar palsy (PBP) is a multifaceted 

neurological condition characterized by bilateral 

upper motor neuron dysfunction affecting the bulbar 

muscles, resulting in symptoms such as dysarthria, 
7

dysphagia, and emotional lability.  This debilitating 

disorder often arises from various aetiologies, 

including vascular events such as infarction.

The artery of Percheron (AOP) represents a rare 

vascular variant originating from the posterior 
8cerebral artery.  This arterial structure plays a crucial 

role in supplying blood to pivotal brain regions, 

including the bilateral thalami and portions of the 

midbrain. Consequently, infarction involving the 

AOP can precipitate a spectrum of neurological 

manifestations, ranging from altered consciousness 

to motor and sensory deficits.

Of particular relevance to PBP, the AOP supplies 

critical components of the corticobulbar pathway, 

facilitating communication between cortical motor 

areas and brainstem nuclei responsible for 
9controlling bulbar musculature.  Thus, infarction of 

the AOP can disrupt these neural circuits, leading to 

the characteristic clinical features of PBP.

Understanding the intricate vascular anatomy and its 

implications for neurological function is paramount 

in deciphering the pathophysiological mechanisms 

underlying PBP secondary to AOP infarction. This 

introduction sets the stage for further exploration 

into the complexities surrounding this unique 

manifestation, emphasizing the pivotal role of the 

AOP in mediating corticobulbar connectivity and 

highlighting the need for a comprehensive 

understanding of this vascular territory in clinical 

practice and research.

Numerous clinical observations and case reports 

have contributed to our understanding of isolated 

pseudobulbar palsy (PBP) secondary to infarction of 
10the artery of Percheron (AOP).  These documented 

cases often present with a distinct clinical profile 

characterized by acute-onset bulbar symptoms, 

including dysarthria and dysphagia, alongside signs 

indicative of bilateral upper motor neuron 

dysfunction.

Relationship between AOP infarction and 

corticobulbar dysfunction

Isolated pseudobulbar palsy (PBP) refers to a 

neurological condition characterized by dysfunction 

of the bulbar muscles, which are involved in 

functions such as speech, swallowing, and emotional 
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11expression.  PBP is termed "isolated" when it 

occurs without other significant neurological 

deficits. Infarction of the artery of Percheron (AOP) 

is a rare vascular event where a single artery 

supplies blood to critical brain regions, including 

bilateral thalami and parts of the midbrain.8 When 

AOP infarction occurs, it can lead to diverse 

neurological manifestations, including PBP. In 

these cases, patients typically present with sudden 

onset of bulbar symptoms such as dysarthria 

(difficulty speaking) and dysphagia (difficulty 

swallowing), along with signs of bilateral upper 

motor neuron dysfunction. Notably, the absence of 

other focal neurological deficits distinguishes PBP 

secondary to AOP infarction from other causes of 

bulbar dysfunction. These cases underscore the 

importance of considering AOP infarction as a 

potential aetiology in patients presenting with 

isolated pseudobulbar symptoms.

Importantly, the hallmark of PBP secondary to AOP 

infarction is the absence of other focal neurological 

deficits typically associated with lesions in 

alternative vascular territories. This suggests a 

specific involvement of corticobulbar pathways 

supplied by the AOP, underscoring the unique 

clinical presentation observed in these cases. The 

specific involvement of corticobulbar pathways 

supplied by the artery of Percheron (AOP) refers to 

the disruption of neural circuits connecting cortical 

motor areas with brainstem nuclei responsible for 

controlling bulbar musculature. In cases where AOP 

infarction occurs, the compromised blood supply to 

critical brain regions, including the bilateral thalami 

and parts of the midbrain, can lead to dysfunction 

within these corticobulbar pathways.

Clinical observations and case reports have 

documented instances where patients present with 

isolated pseudobulbar palsy (PBP) secondary to 
12AOP infarction.  These cases typically manifest as 

acute-onset bulbar symptoms, such as dysarthria 

and dysphagia, accompanied by signs indicative of 

bilateral upper motor neuron dysfunction. Notably, 

the absence of other focal neurological deficits 

suggests a specific involvement of corticobulbar 

pathways supplied by the AOP. Following an AOP 

infarction, neuroimaging studies employing 

methods like diffusion tensor imaging (DTI) and 

functional magnetic resonance imaging (fMRI) 

have shed more light on the structural and functional 

changes within these corticobulbar circuits. These 

results underline the crucial role that corticobulbar 

pathways provided by the AOP play in modulating 

bulbar function, and they support the concept that 

there is a direct association between the clinical 

signs of PBP and the anatomical distribution of 

infarction affecting the AOP. Overall, the 

occurrence of PBP secondary to AOP infarction 

underscores the specific involvement of 

corticobulbar pathways supplied by the AOP and 

highlights the importance of considering vascular 

anatomy in understanding the pathophysiology of 

bulbar dysfunction.

Milder Manifestations and Transient Symptoms

Clinical observations further highlight the 

variability in symptomatology and severity among 

individuals affected by PBP secondary to AOP 
13 infarction. While some patients may present with 

profound bulbar symptoms leading to significant 

functional impairment, others may exhibit milder 

manifestations or transient symptoms, reflecting the 

diverse spectrum of neurological deficits associated 

with AOP infarction. When artery of Percheron 

(AOP) infarction causes pseudobulbar palsy (PBP), 

the extent and location of the infarct, individual 

differences in neuroplasticity and compensatory 

mechanisms, and underlying comorbidities all play 

a role in the variability of symptomatology and 

severity among affected individuals.

Clinical observations and case reports have 

highlighted the diverse spectrum of manifestations 

seen in patients with PBP secondary to AOP 
14

infarction.  While some individuals may present 

with profound bulbar symptoms, such as severe 

dysarthria and dysphagia leading to significant 

functional impairment, others may exhibit milder 

manifestations or transient symptoms. The 

variability in symptomatology can be attributed to 
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the anatomical distribution of the infarct within the 

AOP territory. Infarcts involving different regions of 

the bilateral thalami and midbrain may result in 

varying degrees of disruption to corticobulbar 

pathways and associated neural circuits, leading to 

heterogeneous clinical presentations. Additionally, 

individual differences in neuroplasticity and 

compensatory mechanisms may influence the 

severity and course of symptoms in PBP secondary 

to AOP infarction. Some patients may exhibit 

greater capacity for neural adaptation and recovery, 

resulting in partial or transient symptoms, while 

others may experience more persistent deficits due 

to impaired compensatory mechanisms.

Milder manifestations or transient symptoms in 

cases of pseudobulbar palsy (PBP) secondary to 

artery of Percheron (AOP) infarction reflect the 

diverse spectrum of neurological deficits associated 
15 

with this rare vascular event. In some instances, 

patients may present with less severe bulbar 

symptoms, such as mild dysarthria or transient 

episodes of dysphagia, which may resolve 

spontaneously or with minimal intervention. These 

milder manifestations suggest partial involvement 

or temporary dysfunction of the corticobulbar 

pathways supplied by the AOP. Furthermore, 

transient symptoms may occur due to the presence 

of collateral circulation or compensatory 

mechanisms that help mitigate the effects of the 

infarct. Collateral blood supply from neighbouring 

arteries or recruitment of alternative neural 

pathways may temporarily sustain bulbar function, 

resulting in transient or fluctuating symptoms. 

Clinical observations and case reports have 

documented instances where patients with AOP 

infarction present with mild or transient symptoms, 

underscoring the variability in the clinical 

presentation of this condition.15 While some 

individuals may experience profound and persistent 

deficits, others may exhibit milder manifestations 

that resolve over time. Overall, the occurrence of 

milder manifestations or transient symptoms in 

cases of PBP secondary to AOP infarction highlights 

the heterogeneous nature of neurological deficits 

associated with this rare vascular event. 

Comprehending the fluctuations in clinical 

manifestation is essential for precise diagnosis and 

suitable therapy of impacted persons. Furthermore, 

underlying comorbidities such as vascular risk 

factors, pre-existing neurological conditions, and 

concurrent injuries may exacerbate or modulate the 

clinical presentation of PBP in individuals with AOP 

infarction. The intricate interaction of structural, 

physiological, and individual elements in forming 

the clinical phenotype of PBP related to AOP 

infarction is highlighted by the overall diversity in 

symptomatology and severity across afflicted 
16people.  Understanding these factors is essential for 

tailoring diagnostic and therapeutic strategies to the 

unique needs of each patient. Overall, the 

accumulation of clinical observations and case 

reports provides valuable insights into the distinct 

clinical features and natural history of PBP 

secondary to AOP infarction. These results 

emphasize how crucial it is to take AOP infarction 

into account when diagnosing patients with isolated 

pseudobulbar symptoms. This will help to inform 

treatment plans that are customized for this 

particular vascular region.

DISCUSSION

The pathophysiological mechanisms driving 

pseudobulbar palsy (PBP) in the context of artery of 

Percheron (AOP) infarction involve the disruption 

of corticobulbar pathways and associated neural 
17 

circuits. Advanced neuroimaging methods like 

functional magnetic resonance imaging (fMRI) and 

diffusion tensor imaging (DTI) have shed light on 

the structural and functional changes that underlie 

these phenomena. DTI studies have revealed 

microstructural changes in the corticobulbar tracts, 

indicating axonal injury or degeneration secondary 
18

to AOP infarction.  These alterations disrupt the 

integrity of the neural pathways connecting cortical 

motor areas to brainstem nuclei responsible for 

controll ing bulbar musculature,  thereby 

contributing to the development of PBP. 

Furthermore, fMRI studies have demonstrated 

functional changes in regions associated with motor 
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control and speech production following AOP 

infarction. Disruptions in functional connectivity 

within the corticobulbar network are evident, 

reflecting the impaired coordination of motor 

commands necessary for bulbar function. 

Importantly, the findings from neuroimaging studies 

support a direct correlation between the anatomical 

distribution of infarction involving the AOP and the 

clinical manifestations of PBP. Regions supplied by 

the AOP, including the bilateral thalami and 

midbrain structures, exhibit structural and 

functional abnormalities that align with the 

observed bulbar symptoms in affected individuals. 

Overall, the integration of neuroimaging data with 

clinical observations provides compelling evidence 

for the role of corticobulbar pathway disruption in 

the pathogenesis of PBP secondary to AOP 

infarction. These findings underscore the 

importance of understanding the underlying 

mechanisms driving this condition, with 

implications for guiding diagnostic evaluations and 

developing targeted therapeutic interventions aimed 

at preserving corticobulbar function in affected 

individuals. Despite significant progress in 

elucidating the mechanisms of pseudobulbar palsy 

(PBP) in artery of Percheron (AOP) infarction, 

several challenges persist, warranting further 
19investigation and exploration of future directions.

One major challenge is the limited availability of 

experimental models that accurately simulate AOP 

infarction. The scarcity of robust animal models 

hampers our ability to validate hypothesized 

mechanisms and explore potential therapeutic 

interventions. Developing more sophisticated 

experimental models that closely mimic the 

anatomical and physiological characteristics of AOP 

infarction is essential for advancing our 

understanding of the pathophysiological processes 

underlying PBP. Furthermore, additional research is 

needed to unravel the precise pathophysiological 

cascade involved in PBP secondary to AOP 

infarction. Even while neuroimaging research has 

shed light on structural and functional changes, 

further work is needed to clarify the molecular and 

cellular processes behind these changes. 

Investigating the role of neuroinflammatory 

processes, secondary neurodegeneration, and other 

pathophysiological mechanisms in AOP infarction 

induced PBP could provide critical insights into 

potential therapeutic targets. Moreover, exploring 

the long-term consequences and outcomes of PBP in 

AOP infarction is essential for informing clinical 

management and prognostication. Longitudinal 

studies tracking the evolution of symptoms, 

functional outcomes, and quality of life in affected 

individuals can shed light on the natural history of 

the condition and identify factors influencing 

disease progression and recovery. Addressing these 

challenges and pursuing future research directions, 

including the development of experimental models, 

elucidation of pathophysiological mechanisms, and 

exploration of long-term outcomes, is crucial for 

advancing our understanding of PBP in the context 

of AOP infarction. These endeavours hold promise 

for informing diagnostic strategies, guiding 

therapeutic interventions, and improving patient 

outcomes in this unique vascular territory. The 

insights derived from understanding the 

mechanisms of pseudobulbar palsy (PBP) in artery 

of Percheron (AOP) infarction carry significant 

clinical implications, offering avenues for improved 

diagnostic strategies and targeted therapeutic 
20 

interventions. Improved diagnostic approaches, 

such as the application of cutting-edge 

neuroimaging methods like functional magnetic 

resonance imaging (fMRI) and diffusion tensor 

imaging (DTI), have the potential to enable early 

identification of PBP related to AOP infarction. By 

accurately delineating the structural and functional 

alterations within the corticobulbar pathways, 

neuroimaging can aid in the timely identification of 

patients at risk for PBP, enabling prompt 

interventions and improved patient outcomes.

Clarifying the pathophysiological cascade that 

underlies PBP in AOP infarction also offers chances 

for the creation of focused treatment therapies meant 

to maintain corticobulbar function and lessen 

impairment in those who are impacted. 
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P h a r m a c o l o g i c a l  a g e n t s  t a r g e t i n g  

neuroinflammatory processes, neuroprotective 

strategies aimed at preventing secondary 

neurodegeneration, and rehabilitative interventions 

focused on optimizing motor function and speech 

articulation represent potential avenues for 

therapeutic exploration. The integration of 

mechanistic insights into clinical practice holds 

promise for improving the management and 

prognosis of PBP secondary to AOP infarction. By 

leveraging advanced diagnostic modalities and 

targeted therapeutic interventions informed by our 

understanding of the underlying pathophysiology, 

clinicians can enhance patient care and outcomes in 

this unique vascular territory. Continued research 

efforts aimed at further elucidating the mechanisms 

driving PBP in AOP infarction are essential for 

advancing clinical practice and improving the 

quality of life for affected individuals. The evidence 

presented throughout this essay underscores the 

intricate interplay between vascular anatomy and 

neurological function in the context of pseudobulbar 

palsy (PBP) secondary to artery of Percheron (AOP) 

infarction. By integrating clinical observations, 

neuroimaging studies, and experimental models, a 

c o m p r e h e n s i v e  u n d e r s t a n d i n g  o f  t h e  

pathophysiological mechanisms driving this 

condition has been achieved. The convergence of 

clinical observations highlighting the distinct 

clinical profile of PBP secondary to AOP infarction, 

neuroimaging studies revealing structural and 

functional alterations within corticobulbar 

pathways, and experimental models providing 

insights into underlying pathophysiological 

processes collectively contributes to a deeper 

understanding of this complex neurological 

phenomenon. This multifaceted approach not only 

elucidates the mechanisms driving PBP in AOP 

infarction but also holds significant implications for 

clinical practice and patient care. Enhanced 

diagnostic strategies uti l izing advanced 

neuroimaging techniques can facilitate early 

recognition of PBP, leading to timely interventions 

and improved patient outcomes. Moreover, the 

identification of targeted therapeutic interventions 

aimed at preserving corticobulbar function and 

mitigating disability in affected individuals 

underscores the potential for tailored management 

strategies informed by our mechanistic 

understanding of the condition.

While the current literature provides valuable 

insights into the role of the artery of Percheron 

(AOP) in corticobulbar connectivity and the clinical 

manifestations of pseudobulbar palsy (PBP) 

secondary to AOP infarction, several potential 

limitations should be acknowledged. Infarction 

involving the AOP can result in diverse patterns of 

neural injury, leading to heterogeneous clinical 

presentations. The variability in infarct size, 

location, and extent of involvement may confound 

the interpretation of findings and complicate efforts 

to establish consistent diagnostic criteria and 

treatment protocols. Despite efforts to elucidate the 

pathophysiological mechanisms underlying PBP 

secondary to AOP infarction, our understanding 

remains incomplete. The intricate interplay between 

vascular anatomy, neural pathways, and 

compensatory mechanisms is not fully elucidated, 

warranting further investigation using advanced 

neuroimaging techniques and experimental models. 

Conducting a comprehensive literature study 

requires significant time and resources to search, 

review, and synthesize a large volume of literature. 

Time constraints may limit the depth and breadth of 

the search, potentially overlooking relevant studies 

or emerging research in the field.

To further advance our comprehension of 

pseudobulbar palsy (PBP) secondary to the artery of 

Percheron (AOP) infarction and enhance outcomes 

for affected individuals, future research directions 

and specific clinical applications have been 

identified: elucidating the pathophysiological 

mechanisms underlying PBP secondary to AOP 

infarction is crucial. This entails investigating the 

specific neural pathways and neurotransmitter 

systems involved, as well as exploring the roles of 

neuroinflammation, neurovascular coupling, and 

neuroplasticity in modulating clinical progression 

and recovery trajectories.
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CONCLUSION

To sum up, the combination of neuroimaging 

research, clinical observations, and experimental 

models has yielded important new understandings 

of the pathophysiological processes behind PBP 

resulting from AOP infarction. This comprehensive 

understanding not only enhances our knowledge of 

this unique vascular territory but also has significant 

implications for advancing clinical practice and 

optimizing patient care in affected individuals. 

Continued research efforts aimed at further 

elucidating the complexities of this condition are 

essential for improving diagnostic accuracy, 

refining therapeutic strategies, and ultimately 

improving outcomes for individuals affected by PBP 

secondary to AOP infarction.
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