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Abstract

Athlete-specific vascular pathologies are uncommon but high-impact disorders in which sport-specific biomechanical, positional, and training 
loads interact with vascular anatomy to generate exertional ischemia, neurovascular compression, or thrombosis. These conditions often 
present with ambiguous, exercise-induced symptoms that mimic musculoskeletal injury, delay diagnosis, and prolong time away from sport. 
A literature review was conducted using databases including PubMed, PsycINFO, and SPORTDiscus, covering sources published between 2015 
and 2025. This review defines the scope of athlete-specific vascular pathologies and synthesizes evidence on psychological mechanisms that 
shape symptom burden, rehabilitation engagement, and Return-To-Play (RTP) outcomes. Target pathologies include External İliac Artery 
Endofibrosis (EIAE) in endurance athletes, Popliteal Artery Entrapment Syndrome (PAES) including functional PAES, Thoracic Outlet 
Syndrome (TOS) in overhead athletes, effort thrombosis/Paget–Schroetter Syndrome (PSS), and Iliac Vein Compression Syndrome (May–
Thurner spectrum) as an athlete-relevant venous disorder. Then integrated evidence on pain catastrophizing, fear-avoidance, stress 
physiology, adherence, identity disruption, RTP anxiety, and sleep as modifiable rehabilitation determinants, primarily extrapolated from 
chronic pain, rehabilitation, and sports injury psychology. Finally, proposed a multidisciplinary, staged pathway in which Cognitive-Behavioral 
Therapy (CBT), Acceptance and Commitment Therapy (ACT), mindfulness-based approaches, relaxation/breathing, biofeedback, guided 
imagery, Motivational Interviewing (MI), Psychoeducation/Pain Neuroscience Education (PNE) are embedded alongside medical care. 
Evidence is graded by direct athlete-vascular relevance versus extrapolation, and a future research agenda is presented with testable 
questions and feasible designs. 

Keywords: Thoracic outlet syndrome, popliteal artery entrapment, external iliac artery endofibrosis, pain catastrophizing, biofeedback, 
cognitive behavioral therapy 

Sporcuya özgü vasküler patolojilerin semptom yönetimi ve rehabilitasyonunda 
psikolojik müdahalelerin rolü: Kapsamlı bir inceleme 

Öz 

Sporcuya özgü vasküler patolojiler nadir görülmekle birlikte, sporun kendine özgü biyomekanik, pozisyonel ve antrenman yüklerinin vasküler 
anatomi ile etkileşime girerek egzersiz iskemisi, nörovasküler kompresyon veya tromboz oluşturduğu, etkisi büyük bozukluklardır. Bu durumlar 
genellikle kas-iskelet sistemi yaralanmalarını taklit eden, belirsiz, egzersizle tetiklenen semptomlarla ortaya çıkar, tanıyı geciktirir ve spordan 
uzak kalma süresini uzatır. PubMed, PsycINFO ve SPORTDiscus gibi veri tabanları kullanılarak 2015 ile 2025 yılları arasında yayınlanan 
kaynakları kapsayan bir literatür taraması yapılmıştır. Bu tarama, sporcuya özgü vasküler patolojilerin kapsamını tanımlamakta ve semptom 
yükünü, rehabilitasyon katılımını ve spora dönüş (RTP) sonuçlarını şekillendiren psikolojik mekanizmalarla ilgili kanıtları sentezlemektedir. 
Hedef patolojiler arasında dayanıklılık sporcularında Dış İliak Arter Endofibrozu (EIAE), fonksiyonel PAES dahil Popliteal Arter Sıkışması 
Sendromu (PAES), baş üstü sporcularında Torasik Çıkış Sendromu (TOS), efor trombozu/Paget–Schroetter Sendromu (PSS) ve sporcularla ilgili 
venöz bozukluk olarak İliak Ven Kompresyon Sendromu (May–Thurner spektrumu) bulunmaktadır. Daha sonra, ağrının felaketleştirilmesi, korku-
kaçınma, stres fizyolojisi, uyum, kimlik bozukluğu, RTP kaygısı ve uyku gibi değiştirilebilir rehabilitasyon belirleyicileri hakkında, öncelikle kronik 
ağrı, rehabilitasyon ve spor yaralanmaları psikolojisinden elde edilen kanıtlar entegre edilmiştir. Son olarak, Bilişsel Davranışçı Terapi (CBT), 
Kabul ve Bağlılık Terapisi (ACT), farkındalık temelli yaklaşımlar, gevşeme/nefes alma, biyolojik geri bildirim, rehberli imgeleme, Motivasyonel 
Görüşme (MI), Psiko eğitim/Ağrı Nörobilim Eğitimi (PNE), hizmetlerinin tıbbi bakımla birlikte yer aldığı çok disiplinli, aşamalı bir yol önerilmiştir. 
Kanıtlar, doğrudan sporcu-vasküler alaka düzeyine göre ekstrapolasyona göre derecelendirilir ve test edilebilir sorular ve uygulanabilir 
tasarımlarla gelecekteki araştırma gündemi sunulur. 

Anahtar Kelimeler: Torasik çıkış sendromu, popliteal arter sıkışması,  external iliak arter  endofibroz, ağrı katastrofizasyonu, biyo-geri bildirim, 
bilişsel davranışçı terapi 

 

*Corresponding author 

E-mail address: ozge_yuceloglu@hotmail.com (Yüceloğlu Keskin D. Ö.) 

https://doi.org/10.70736/jrolss.2239
https://rrpubs.com/index.php/rol
http://www.rrpubs.com/index.php/rol
https://doi.org/10.70736/jrolss.2239
https://orcid.org/0000-0002-6000-229X
https://orcid.org/0000-0002-2191-9548
https://orcid.org/0000-0003-0604-8577


Yüceloğlu Keskin et al. Journal of ROL Sport Sciences 7(2026) 2239 

 

2 

INTRODUCTION 

Modern sports push athletes to repeat high-performance outputs and extreme joint/limb positions that can trigger latent 
vascular sensitivity. Although vascular disorders are rarely diagnosed in athletes, frequently misattributed, probably because 
the symptoms overlap with musculoskeletal injuries. Unlike atherosclerotic Peripheral Artery Disease (PAD), vascular 
pathologies specific to athletes are generally non-atherosclerotic, exercise-induced, and closely related to sports mechanics (e.g., 
hip flexion in cycling, plantar flexion in running, overhead abduction/external rotation in throwing). Its clinical significance is 
disproportionate to its prevalence. Young, high-performance individuals appear to be more affected, and even minor declines 
in limb function or self-confidence can be career-defining for these individuals (Abraham, 2021). 

The fear, uncertainty, and pressure to continue training that accompany symptoms can increase autonomic arousal, alter 
pain management, disrupt sleep quality, and reduce adherence to rehabilitation plans. However, the psychosocial demands of 
sport complicate the recovery process. For example, an athlete suffering from EIAE faces not only mechanical restrictions on 
blood flow, but also the fear of symptom recurrence, falling behind in competitive rankings, and erosion of athletic identity. The 
acceptance of psychological interventions in sports medicine as “performance-related rehabilitation tools” is becoming 
increasingly widespread. However, these are rarely adapted to vascular pathologies where symptoms often have a dramatic 
onset (e.g., sudden upper extremity swelling in PSS) or are confusing (e.g., leg pain that occurs with exertion despite normal 
resting examinations) (Mall et al., 2013; Sidawy & Perler, 2019; Ohman & Thompson, 2020). 

This review provides a structured synthesis: (i) definitions and clinical scope; (ii) symptom profiles, diagnostic pathways, 
and high-level rehabilitation principles for each pathology; (iii) psychological mechanisms influencing symptom burden and 
rehabilitation; (iv) evidence-informed psychological interventions and athlete-specific adaptations; and (v) an integrated 
multidisciplinary pathway and research agenda. Table 1 summarizes the core athlete-specific vascular conditions, their 
characteristic symptom patterns, key rehabilitation milestones, and the psychological supports most appropriately aligned with 
each clinical profile. 

Problem statement 

Three interlinked problems impede optimal outcomes in athlete-specific vascular pathologies 

Diagnostic delay and uncertainty: Exertional symptoms commonly mimic musculoskeletal injury, compartment syndromes, 
radiculopathy, or tendinopathy, delaying vascular evaluation and prolonging uncontrolled symptoms (Peach et al., 2012; 
Lovelock et al., 2021; Garraud et al., 2022).  

The mismatch between biomedical care and lived experience: While treatment typically focuses on surgical correction, 
anticoagulation, or structured physical rehabilitation, athletes simultaneously assess potential risks (fear of reocclusion, fear of 
exertion), identity crisis, sponsor/team pressure, and the high cognitive load of self-monitoring (power output, heart rate, 
sensations felt in the limbs). 

For RTP, vascular patency alone is not sufficient; trust, commitment, the gradual application of sport-specific loads, improved 
sleep patterns, and consistent multidisciplinary messages are also required. Without psychological support, athletes may return 
too early at risk or avoid returning despite adequate recovery due to concerns about losing function and well-
being. Furthermore, rehabilitation protocols applied for vascular regeneration after surgery are generally derived from 
guidelines for peripheral artery disease (PAD) commonly seen in older adults, and these guidelines are inadequate in addressing 
the high-performance goals of elite athletes and the intense psychological pressure created by return to sport (RTS). There is 
currently no consensus on how psychological support should be integrated into the vascular team. 

Research significance 

Addressing the psychological dimensions of ASVP is crucial for three reasons. Firstly, stress and anxiety manifest themselves 
physiologically; sympathetic activation can exacerbate vasoconstriction and muscle tension, which may worsen conditions such 
as neurogenic TOS or functional PAES (Illig et al., 2013). Secondly, adhering to tedious rehabilitation protocols (e.g., 
anticoagulation management, graded exercise) requires a high level of self-efficacy. Thirdly, successful vascular repair does not 
guarantee successful RTP; fear-avoidance behaviours may persist long after haemodynamic patency has been restored (Podlog 
& Eklund, 2006). This review aims to bridge the gap between vascular surgery and sports psychology to holistically optimise 
patient outcomes. 

Literature review 

In populations with high performance levels, vascular pathologies are traditionally treated with hemodynamic regulation. 
However, there is a paradigm shift towards a biopsychosocial model that recognizes that the symptoms of vascular pathologies 
are significantly influenced by psychological conditions such as anxiety, increased pain, and stress reactivity. 

Functional rehabilitation and psychological interventions are increasingly being used as practical “adjunctive therapies” in 
the management of symptoms of vascular pathologies. Symptom management methods generally go beyond pharmacological 
methods and are effective on cognitive-behavioral and self-regulation mechanisms. In recent empirical studies, imagery-based 
approaches have begun to be directly tested as symptom-focused adjunctive methods. In an intervention study (Padilla et al., 



Yüceloğlu Keskin et al. Journal of ROL Sport Sciences 7(2026) 2239 

 

3 

2025) on RP associated with connective tissue disease, regular audio-guided imagery was found to be associated with 
improvements in RP severity and psychosocial outcomes reported by patients, and it was suggested that structured mental 
imagery and relaxation components may significantly affect symptom experience in vasospastic diseases. 

Cognitive and behavioral approaches to ischemic symptoms 

The application of cognitive behavioral therapy (CBT) and educational interventions has shown promise in managing 
claudication and ischemic pain, which are hallmark symptoms of conditions like external iliac artery endofibrosis (EIAE) and 
popliteal artery entrapment syndrome (PAES). Peripheral artery disease (PAD) causes intermittent claudication pain, avoidance 
of activity, and loss of fitness. As symptoms limit exercise and activity levels decrease, a self-perpetuating cycle develops in 
which functional capacity deteriorates. 

One early model of this period is the structured group education approach paired with follow-up support. In a pilot 
randomised study (Tew et al., 2015), a group training programme was developed to promote walking in individuals with 
intermittent claudication. This programme combined training and behavioural support elements, with the overarching aim of 
redefining walking as a treatment method, addressing barriers, and promoting sustainable participation. This format is 
pertinent to athlete populations as it mirrors performance/rehabilitation coaching principles (goal-setting, barrier planning, 
and progress feedback), yet is explicitly targeted towards symptom-limited vascular walking capacity. A 2020 study by 
Cunningham et al. (2012), highlighted that cognitive-behavioral interventions significantly improved walking distances and 
quality of life in claudication patients, independent of changes in blood flow. This suggests that altering the cognitive processing 
of ischemic signals specifically reducing the “threat value” of pain can extend functional performance limits. 

Moreover, pain neuroscience education (PNE) has been elevated in recent sports medicine literature. Louw et al. (2016), 
demonstrated in a systematic review that the teaching of patients of the neurophysiology of pain is an efficacious method of 
reducing fear-avoidance behaviours. Within the framework of athlete-type vascular disorders, the athlete begins to worry that 
their blood vessels are becoming blocked again due to a feeling of “heaviness” they experience at any given time. In this case, 
PNE acts as a critical tool that desensitizes the central nervous system, thereby reducing the burden of subjective symptoms 
that arise during rehabilitation. 

Psychophysiological interventions: Biofeedback and TOS 

Thoracic outlet syndrome (TOS), particularly the neurogenic subtype common in overhead athletes, represents a pathology 
where psychological stress directly exacerbates mechanical compression via muscle tension. Recent reviews emphasize the 
benefits of biofeedback and respiratory control. Hooper et al. (2010) noted that the “breathing-posture” connection must be 
addressed in the conservative treatment of TOS, stating that apical breathing, characterized by increased stress, worsens 
compression by raising the first rib. Consequently, psychophysiological interventions based on training diaphragmatic 
breathing and reducing sympathetic arousal are considered an indispensable part of physical therapy in TOS. Evidence also 
supports the use of mindfulness-based stress reduction (MBSR) in vascular populations. According to Loucks et al. (2015), 
mindfulness-enhancing practices can positively alter vascular risk factors and endothelial function by reducing excessive 
chronic sympathetic activation. For athletes with effort thrombosis (Paget-Schroetter Syndrome), managing this physiological 
stress response is vital during the anticoagulation and thrombolysis phases to prevent compensatory muscle guarding. 

Psychological readiness and return-to-play 

The transition from surgical repair to full competition is a period of high psychological vulnerability. Hsu et al. (2017) 
identified that psychological readiness, rather than tissue healing alone, is often the rate-limiting factor in return to sport (RTS). 
Ardern et al (2016), in their research, emphasise that the fear of re-injury can manifest itself in the form of somatic symptoms 
(imaginary pain or perceived weakness) even in the absence of any pathology. Psychological support focused on gradual 
exposure to the specific demands of sport has been shown to align the athlete’s subjective self-confidence with their 
physiological capacity, thereby reducing the perception of effort and residual symptoms during maximum exertion. 

Subsequent home-based models have emphasized individualized behavior-change techniques (BCTs) to overcome access 
barriers and support real-world adherence. A feasibility randomized trial of a home-based walking behavior-change 
intervention for intermittent claudication demonstrated the practicality of delivering psychologically informed walking support 
outside supervised settings, an important consideration for athletes managing training schedules and travel constraints (Galea 
Holmes et al., 2019). Building on this pathway, the MOSAIC program operationalized a physiotherapist-led motivational 
approach as a home-based walking exercise behavior change intervention, formalized first as a randomized trial protocol 
(Weinman et al., 2022) and then tested in a multicenter randomized clinical trial. In the MOSAIC RCT, the behavior change 
intervention (delivered by trained physical therapists using a motivational approach) produced improved walking outcomes 
compared with usual care at short-term follow-up, indicating that embedding motivational/behavioral strategies within 
walking rehabilitation can translate into clinically meaningful symptom-linked functional gains (i.e., greater walking capacity 
under claudication constraints) (Weinman et al., 2022). 

Digital health delivery has also served as a vehicle for psychological methods, particularly Motivational Interviewing (MI) 
and theory-based coaching. The HONOR randomized clinical trial evaluated a home-based program combining wearable 
technology with telephone coaching to improve walking performance in PAD, representing a scalable approach where 
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monitoring and behavioral support are intertwined to strengthen adherence and self-regulation (McDermott et al., 2018). In 
parallel, a pilot randomized trial compared a smartphone app against MI to increase walking distance and promote weight loss 
in overweight/obese adults with PAD; notably, MI produced improvements in walking distance over the short term, reinforcing 
the role of structured motivational counseling as a symptom-relevant adjunct to walking therapy (Collins et al., 2022). For 
athlete-specific contexts, such digitally mediated coaching models are particularly pertinent because they can be integrated into 
existing training monitoring practices while delivering psychologically informed behavior support. 

 METHOD 

This is a narrative review examination based on proximity to the target population and situation. Athlete-specific vascular 
pathologies were defined as non-atherosclerotic vascular disorders in which sport participation materially contributes to 
pathogenesis, symptom provocation, or management constraints.  

A literature review was conducted using databases including PubMed, PsycINFO, and SPORTDiscus covering sources 
published between 1995 and 2025. The 2015–2025-time frame was purposively selected to capture the most contemporary 
literature, reflecting the recent paradigm shift toward biopsychosocial models in sports medicine and the modern 
advancements in both vascular surgical techniques and post-operative psychological care. The publication year, location, and 
DOI of all journal articles were meticulously checked. 

To ensure methodological transparency and reproducibility, a comprehensive search strategy was constructed using 
Boolean operators (AND, OR) to intersect three primary domains: the target population, the specific pathologies, and the clinical 
focus. The exact search string applied across all databases (PubMed, PsycINFO, SPORTDiscus) was: (“athlete”) AND (“vascular” 
OR “external iliac artery endofibrosis” OR “popliteal artery entrapment” OR “thoracic outlet syndrome” OR “Paget-Schroetter”) 
AND (“psychology” OR “rehabilitation” OR “quality of life”). 

The initial database search identified 568 records from electronic databases. After removal of duplicates (n = 117), 463 
records underwent title and abstract screening. Of these, 374 were excluded due to population mismatch, non-vascular focus, 
absence of relevant psychological constructs, non-peer-reviewed status, or failure to meet the predefined publication time 
frame. Eighty-nine full-text sources were assessed for eligibility, resulting in the exclusion of 48 records primarily due to limited 
methodological transparency or insufficient alignment with the hierarchical relevance framework. A total of 41 sources were 
included in the final synthesis, comprising 35 peer-reviewed journal articles and 6 scholarly books. 

Study selection prioritized articles directly addressing symptom management in athlete-specific vascular pathologies, while 
also including highly relevant extrapolated evidence from peripheral artery disease and severe sports injury recovery to ensure 
a comprehensive synthesis. 

As this work is a narrative review, we did not apply formal methodological quality or risk-of-bias tools (e.g., Cochrane RoB, 
PEDro) to the included studies. Instead, we qualitatively graded the evidence hierarchically, prioritizing study designs with 
stronger internal validity and greater clinical and contextual relevance to the review question. The synthesis and interpretation 
were guided by this weighting, and conclusions were phrased more cautiously when evidence was indirect or at high risk of 
bias. 

Evidence from the included sources was organized via content analysis into pre-specified thematic domains (clinical 
presentation, rehabilitation trajectories, psychological mechanisms, and intervention strategies) and mapped conceptually. In 
lieu of quantitative meta-analytic pooling, we undertook a narrative synthesis, emphasizing inter-study consistency, theoretical 
convergence, and clinical translatability. 

For evidence interpretation, we used a hierarchical relevance framework, with each tier defined by a single criterion. The 
top tier comprised empirical studies focused on vascular disorders in athletes with confirmed diagnoses. If such studies were 
unavailable or sparse, we included work from exercise-medicine settings involving athletic injury rehabilitation or graded 
return-to-conditioning. A subsequent tier comprised controlled or systematic studies assessing psychological constructs central 
to this review (e.g., fear-avoidance, catastrophizing, psychological flexibility, adherence, and sleep regulation). 

Limitations 

We have acknowledge the methodological limitations of this study. Given the narrative nature of this review, the synthesis 
is inherently susceptible to selective citation bias. Although a comprehensive search strategy was employed across multiple 
databases (PubMed, PsycINFO, and SPORTDiscus) to capture relevant literature, this study does not adhere to the exhaustive, 
protocol-driven data extraction criteria of a systematic review or meta-analysis. Consequently, the selected studies may not 
encompass the entirety of the literature, and there is a potential risk of overrepresenting data that supports the efficacy of 
psychological interventions. Future research should aim to conduct systematic reviews and meta-analyses to quantitatively 
validate the relationships proposed in this narrative synthesis. 
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FINDINGS 

Definition and scope: athlete-specific vascular pathologies 

Sports-specific vascular pathologies encompass a range of conditions arising from repetitive vascular stress (bending, 
compression, intimal injury) within sports mechanics, positional occlusion, and thrombotic risk. These conditions differ from 
atherosclerotic diseases in terms of age of onset, exercise-induced symptoms, and the frequent need for sports-related trigger 
tests and rehabilitation planning (Peach et al., 2012; Sidawy & Perler, 2019). The main conditions covered are as follows: 

External iliac artery endofibrosis (EIAE) 

Typical symptoms. Progressive, unilateral (or bilateral) thigh/hip claudication, weakness, cramping, and rapid symptom 
relief with rest; commonly seen in cyclists/triathletes with high hip flexion loads (Sidawy & Perler, 2019). 

Standard medical/surgical rehabilitation (high level). Activity modification and load management may be attempted but are 
often insufficient in high-level athletes. Following surgery, this involves a gradual return to cycling/running strength targets, 
monitoring of symptoms and haemodynamics, and risk factor management tailored to training and posture (Sidawy & Perler, 
2019). 

Popliteal artery entrapment syndrome (PAES) and functional PAES 

Often seen in runners and field sport athletes. Hypertrophied calf muscles compress the popliteal artery, causing 
claudication and potential arterial damage (Young et al., 2020). Functional PAES may occur without classic anatomical 
abnormalities and may be associated with dynamic muscle compression during exertion (Lovelock et al., 2021). Rehabilitation 
is based on calf/ankle mechanics, gradual running/cutting exposure, and objective exertion testing prior to return to play. 

Thoracic outlet syndrome (TOS) in overhead athletes 

Neurogenic symptoms (paresthesias, weakness, fatigue), venous congestion (swelling, heaviness), or arterial symptoms 
(ischemia) aggravated by overhead position and repetitive throwing/swimming movements. RTP planning is staged and 
demands correction of movement patterns and graded exposure to overhead volume and intensity (Ohman & Thompson, 2020; 
Garraud et al., 2022). 

Paget–Schroetter syndrome (PSS) 

This condition, known as ‘effort thrombosis,’ is a primary thrombosis of the subclavian vein caused by repetitive overhead 
movements and hypertrophy. Emergency thrombolysis followed by decompression is the standard treatment (Radaideh et al., 
2019). Acute swelling, pain, heaviness, cyanosis, and venous distension in the upper extremity; usually associated with venous 
TOS mechanisms. Rehabilitation involves structured return to sport with gradual shoulder/upper extremity loading, symptom 
monitoring, anticoagulation education, and attention to positional compression risk (Mall et al., 2013; Sidawy & Perler, 2019). 

May-Thurner syndrome (MTS) / Venous insufficiency 

Compression of the left common iliac vein increases deep vein thrombosis (DVT) risk, particularly in dehydrated or traveling 
athletes, which can lead to pulmonary embolism risks in endurance runners (Louw et al., 2011). 

Typical symptoms. Unilateral leg swelling, heaviness, pain, and venous claudication that may worsen with prolonged activity 
or travel; can predispose to iliofemoral DVT, which is relevant for endurance athletes and teams with frequent travel (Radaideh 
et al., 2019). 

Table 1. Integrated management of athlete-specific vascular pathologies 

Pathology Key symptoms in athletes Psychological supports that fit best 

EIAE 
• Exertional thigh/buttock claudication  
• Power loss  
• Rapid relief with rest 

• Pain neuroscience education (threat reappraisal)  
• Biofeedback: reduce hip flexor tension  
• CBT: manage panic during high-intensity intervals 

PAES 

• Exertional calf pain/tightness  
• Positional provocation  
• Fluctuating course  
• Cold foot 

• CBT for fear-avoidance + graded exposure  
• Mindfulness for attentional flexibility under symptoms  
• Imagery for confident movement re-integration 

TOS 

• Paresthesias / numbness  
• Fatigue / heaviness  
• Swelling • Overhead-provoked 
symptoms 

• Breathing retraining: diaphragmatic breathing to “lower” first rib  
• Relaxation/breathing to reduce arousal during overhead loading  
• Stress management: reduce trapezius/neck tension 

PSS 
• Acute swelling/heaviness  
• Pain  
• Anxiety about clot recurrence 

• Motivational interviewing (MI) for adherence  
• CBT for health anxiety  
• Structured social support + communication plans 

Iliac vein 
compression 

• Leg swelling/heaviness  
• Venous claudication  
• Travel-related symptom spikes 

• Psychoeducation: reduce catastrophizing; improve self-efficacy  
• Sleep optimization strategies  
• Telehealth check-ins for remote athletes 
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Psychological mechanisms shaping symptom burden and rehabilitation 

The impact of these pathologies extends beyond the vessel wall. Several psychological mechanisms modulate the athlete ’s 
experience. Table 1 summarizes how symptom presentation, rehabilitation progression, and targeted psychological strategies 
can be systematically mapped within a multidisciplinary framework. 

Pain catastrophizing and fear-avoidance 

Catastrophizing the severity of pain leads to negative interpretations of pain and symptoms and is associated with worse 
outcomes related to pain in all cases (Quartana et al., 2009). In sports-specific vascular pathologies, the meaning attributed to 
symptoms (career threat, fear of irreversible damage, fear of thrombosis recurrence) can intensify attention to bodily signals 
and lead to maladaptive coping behaviors (over-controlling, avoidance, or risky persistence). Catastrophizing is particularly 
likely to emerge when diagnosis is delayed or symptoms are intermittent and difficult to interpret (e.g., functional PAES). 

Fear-avoidance models explain how fear related to pain triggers avoidance, loss of conditioning, and disability cycles 
(Vlaeyen & Linton, 2000). In vascular pathology rehabilitation, avoidance may manifest as a refusal to approach exertion 
thresholds (bike watt values, overhead throw volumes) even after successful treatment. Some athletes exhibit “proving” 
behaviors that can reinforce feelings of danger when symptoms reappear due to early maximum testing, creating a 
counterproductive effect. Therefore, a planned, gradual exposure approach (behavioral trials, stepwise return criteria) is 
crucial. 

Stress physiology and autonomic arousal 

 Anxiety induces sympathetic nervous system arousal. In conditions like TOS, stress-related apical breathing patterns can 
elevate the first rib and tighten scalene muscles, mechanically exacerbating the compression (Garraud et al., 2022). Stress and 
uncertainty can increase sympathetic arousal, muscle tension, and respiratory dysregulation, potentially worsening symptom 
perception and performance confidence.  

Adherence and self-regulation 

The adherence of injured athletes to rehabilitation is predictable based on their motivation, self-efficacy, coping, and social 
support levels, and there are specific determinants for certain stages throughout the rehabilitation process (Levy et al., 2008). 
Vascular rehabilitation adds unique adherence tasks: Complying with temporary restrictions, performing slow and gradual 
loading, maintaining anticoagulation routines when relevant, and aligning training with medical guidance despite competitive 
pressures. 

Identity disruption and role stress 

Athletes may experience an identity crisis when symptoms negatively impact their performance and chances of selection. 
This situation can increase symptoms of depression and anxiety, reduce their patience during the rehabilitation process, and 
impair their decision-making abilities. Therefore, rehabilitation frameworks that explicitly address role loss, personality 
change, and value-based goal adjustment are clinically important. 

Return-to-play anxiety and reinjury fears 

Qualitative data obtained during the rehabilitation of sports injuries indicate that athletes’ assessments change at every 
stage and that concerns about re-injury and doubts about readiness may persist even when physical improvement is noted 
(Clement et al., 2015). From a vascular perspective, concerns may focus on anxiety, recurrence (re-thrombosis) and safety issues 
during maximum exertion. 

Sleep disruption 

Pain and anxiety frequently disrupt sleep architecture, which is critical for tissue repair and hormonal balance in elite 
athletes (Halson, 2014). Sleep is a recovery system of critical importance for performance. Sleep loss negatively affects mood, 
cognitive function, and performance. It is frequently observed in athletes during stressful periods and periods of injury (Fullagar 
et al., 2015). Anxiety related to symptoms, side effects of medications, changes in schedule, and reduced daytime activity can 
worsen sleep. This negatively affects pain sensitivity and emotion regulation skills. 

Psychological interventions alongside medical care: Mechanisms, rehab fit, athlete-specific adaptations 

Evidence suggests that integrating psychological skills training can enhance rehabilitation. 

Cognitive behavioral therapy (CBT) 

It identifies and modifies maladaptive appraisals such as catastrophising and all-or-nothing performance beliefs, establishes 
gradual behavioural exposure, and strengthens coping skills (Beck, 2012; Turk & Gatchel, 2018). It can be applied during the 
period when the athlete is unsettled and has not yet been diagnosed, during the rehabilitation period when the athlete develops 
avoidance behaviours and struggles to adapt, and during the RTP process to promote self-confidence and prevent relapse. 
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In the athlete-specific adaptation of CBT, clinicians incorporate gradual exposure to exercise thresholds into their planning. 
This adaptation involves approaches such as using performance-related language (e.g., experimental thinking, training diaries), 
incorporating objective load metrics (watts, number of repetitions) into the training process, and including cognitive 
restructuring in return-to-training plans rather than general ‘stress management’. 

Acceptance and commitment therapy (ACT) 

It relies on a mechanism that enables the development of psychological flexibility: the ability to develop the will to experience 
symptoms without avoidance while maintaining value-based actions; it reduces the struggle with internal experiences (Hughes 
et al., 2017). It is particularly useful in situations where symptoms fluctuate, where fear of symptoms hinders development, or 
where identity crisis is prominent. 

ACT can be applied in adaptations specific to athletes by interpreting values in the areas of sports and life (mastery, 
contribution to the team, healthy long life). Using defusion techniques during periods of increased symptoms and linking 
exposure steps to valuable training goals may be helpful. 

Mindfulness-based approaches 

Mindfulness-based approaches improves attentional control, reduces reactivity to bodily sensations, and supports emotion 
regulation. Evidence supports mindfulness-based strategies for chronic pain and function (Cherkin et al., 2016). It can be applied 
to athletes through short-term, high-frequency applications (3-10 minutes) integrated into warm-up/cool-down exercises and 
internal sensory exposure (noticing sensations while maintaining technique). 

Biofeedback (including HRV / Heart rate variability biofeedback) 

Provides real-time physiological feedback to train autonomic regulation and emotional control; may improve stress 
tolerance and recovery (Pagaduan et al., 2020). HRV biofeedback and diaphragmatic breathing are particularly indicated for 
TOS and EIAE. Reducing sympathetic tone lowers muscle tension in the pelvic and shoulder girdles, potentially alleviating 
dynamic compression (Schwartz & Andrasik, 2017). Athletes with high arousal, panic-like symptom responses, or difficulty 
engaging relaxation skills can be paired with exposure sessions. 

Guided imagery 

Motor imagery allows the athlete to rehearse sport-specific movements without mechanical stress on the healing vessel, 
maintaining neural pathways during postoperative immobility (Treat-Jacobson et al., 2019). It enhances confidence, motor 
planning, and coping skills through maximum test preparation and rehabilitation tasks and rehearsal of RTP scenarios. 

In athlete rehabilitation, sport-specific scenarios (course segments, shooting sequences) can be used, incorporating coping 
with symptoms and uncertainty, and adapting to gradual exposure steps (from low-risk environments to competitive 
environments) (Reese et al., 2012). 

Motivational interviewing (MI) 

Elicits intrinsic motivation and resolves ambivalence about behavior change and adherence; supports self-efficacy and 
commitment (Dorstyn et al., 2020). MI techniques can be used to improve compliance with lifestyle changes that are vital for 
vascular health, such as smoking cessation or anticoagulation compliance (Rollnick et al., 2008). When athletes resist 
restrictions, struggle with medication routines, or show mismatch between stated goals and actions (overtraining, premature 
testing). 

Psychoeducation and pain neuroscience education (PNE) 

Immediately after diagnosis and during symptom recurrence fears; supports engagement with graded exposure and reduces 
catastrophizing (Moseley & Butler, 2017). It reframes the meaning of symptoms, reduces fear, and supports coping skills; PNE 
has been proven to improve pain-related symptoms in the musculoskeletal system (Louw et al., 2011). Explaining the non-
damaging nature of certain rehab symptoms is crucial. PNE helps athletes differentiate between “hurt” (rehab discomfort) and 
“harm” (vessel re-injury), facilitating adherence. 

DISCUSSION AND CONCLUSION 

While direct randomized controlled trials (RCTs) on psychological interventions for ASVP are scarce, strong extrapolated 
evidence exists from related fields, including peripheral artery disease (PAD) management, cardiac rehabilitation, chronic pain 
psychology, and severe sports injury rehabilitation (Treat-Jacobson et al., 2019). The literature on sports injury rehabilitation 
provides substantial support for the effectiveness of psychological interventions and coping strategies in athletic populations 
(Levy et al., 2008; Clement et al., 2015). Similarly, in anterior cruciate ligament (ACL) rehabilitation, psychological readiness is 
a stronger predictor of return to pre-injury levels than physical stability alone (Ardern et al., 2016). These findings are highly 
applicable, as the behavioral demands—such as progressive loading, adaptation, and rebuilding confidence—are comparable, 
even if the underlying pathology differs. 
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Chronic pain and rehabilitation research further supports mechanisms and interventions centered on symptom 
interpretation and functional restoration, including fear-avoidance models, catastrophizing, pain neuroscience education 
(PNE), acceptance and commitment therapy (ACT), mindfulness-based approaches, and motivational interviewing (MI) for 
behavioral change. Although these interventions are not specific to athlete-related vascular conditions, their mechanistic 
relevance is considerable. 

Vascular pathologies specific to athletes present a dual challenge, involving both complex exertional vascular physiology and 
athlete-specific psychological factors. These elements may exacerbate symptoms, compromise treatment adherence, and lead 
to inappropriate return-to-play (RTP) decisions. Although direct studies examining the psychology of athletes with vascular 
conditions are lacking, substantial evidence from sports injury rehabilitation and chronic pain research supports the integration 
of psychological interventions into vascular rehabilitation processes. 

Despite this strong rationale for extrapolation, significant gaps remain in the holistic management of athlete-specific 
vascular pathologies. Notably, there is a paucity of direct studies evaluating the efficacy of interventions such as cognitive 
behavioral therapy, biofeedback, or psychoeducation on postoperative outcomes in populations with external iliac artery 
endofibrosis or thoracic outlet syndrome. Furthermore, existing vascular studies rarely employ athlete-specific outcome 
measures, instead relying on generic quality-of-life questionnaires that fail to capture the nuances of elite competitive anxiety, 
kinesiophobia, and athletic identity disruption. 

A primary barrier to addressing these gaps lies in the traditional paradigm of vascular surgical practice. Vascular surgeons 
are trained to assess anatomic patency and physiological blood flow, often equating a successful surgical release or bypass with 
definitive resolution. Consequently, the psychological sequelae of prolonged diagnostic delays and athletes’ fears of symptom 
recurrence are frequently underestimated in the outpatient setting. Time constraints during consultations and limited formal 
training in sport psychology further restrict surgeons’ capacity to identify cognitive barriers to rehabilitation. This dynamic 
creates a clinical blind spot, resulting in a marked disconnect between the physician’s definition of surgical success and the 
athlete’s subjective perception of functional recovery and readiness to perform. 

Bridging this gap requires establishing a cohesive multidisciplinary team; however, substantial practical and systemic 
barriers impede its implementation. Healthcare systems remain largely siloed, with vascular surgery, orthopedic physical 
therapy, and sports psychology functioning within separate clinical, administrative, and financial structures. Current 
reimbursement and insurance frameworks rarely permit concurrent billing for integrated physical and psychological 
rehabilitation, thereby shifting the financial burden to the athlete. Logistical challenges further compound this fragmentation: 
high-volume vascular centers specializing in rare conditions such as popliteal artery entrapment are often geographically 
distant from the athlete’s primary training environment, complicating the provision of continuous, coordinated care. Finally, 
effective interdisciplinary communication among vascular surgeons, physical therapists, and sports psychologists is frequently 
hindered by the absence of a shared clinical lexicon and fragmented electronic health record systems, leading to disjointed care 
pathways rather than a coherent, strategically aligned rehabilitation program. 

Conclusion 

Athlete-specific vascular pathologies represent a complex intersection of hemodynamics, biomechanics, and psychology. 
While surgical and medical advancements have significantly improved the ability to restore vascular patency, the current 
biomedical paradigm often neglects the profound mental burden of these career-threatening conditions. Recognizing the 
methodological limitations of current literature, the patency-focused perspectives of surgical providers, and the structural 
constraints of modern healthcare delivery is the first step toward systemic change. By acknowledging that a functionally patent 
vessel does not automatically equate to a psychologically ready athlete, clinicians can begin to dismantle the silos of medical 
care. 

Recommendations 

The rehabilitation of athlete-specific vascular pathologies requires comprehensive strategies that extend beyond physical 
recovery alone. Effective management should account for how athletes perceive and interpret their symptoms, the degree to 
which they adhere to prescribed treatment protocols, and their motivation to resume sporting activity. As discussed above, a 
structured pathway encompassing accurate diagnosis, progressive loading, and coordinated interdisciplinary communication 
can optimize clinical outcomes while enhancing overall well-being. Future clinical and translational research should delineate 
practical frameworks for integrating educational and behavioral interventions into standard physical rehabilitation paradigms. 
In sum, addressing psychological determinants alongside medical therapy establishes a holistic model that more robustly 
supports athletes throughout recovery and facilitates a safe and effective return to competitive performance. 

Limitations and strengths 

Across the vascular pathologies reviewed, robust trials of psychological interventions specific to athlete vascular 
rehabilitation are notably absent. Most vascular literature focuses on diagnosis and procedural management. Therefore, direct 
evidence is currently limited and largely exists from related fields such as peripheral artery disease (PAD) management, cardiac 
rehabilitation, chronic pain psychology, and severe sports injury rehabilitation inferential. 
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