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Abstract

Collagen-related connective tissue disorders, including Ehlers-Danlos
Syndrome (EDS), Stickler Syndrome, and other rare heritable collagenopathies,
present unique challenges in the context of physical activity and exertion.
Defective collagen and associated structural tissue fragility can lead to
musculoskeletal, cardiovascular, respiratory, and neurological complications
during even mild physical activity. This paper reviews the pathophysiology of
exertion intolerance in these disorders, highlights case studies illustrating severe
complications, and outlines evidence-based strategies for safe activity planning. By
integrating findings across multiple subtypes of EDS, Stickler Syndrome, and
related connective tissue conditions, this review aims to provide a comprehensive

clinical framework for managing exertion-related risks.
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Introduction

While physical activity is generally recommended for promoting
musculoskeletal and cardiovascular health, in individuals with heritable connective
tissue disorders—particularly those involving structural collagen defects—exertion
can trigger significant adverse effects. Ehlers-Danlos Syndrome (EDS), Stickler
Syndrome, and other collagenopathies share overlapping features such as joint
instability, tissue fragility, ocular complications, and cardiovascular vulnerability.
The aim of this paper is to examine the specific risks associated with exertion in
these conditions, provide case-based evidence, and recommend clinical strategies

to ensure safe and beneficial activity.

Background or Context
Collagen and Connective Tissue Disorders
Collagen is the primary structural protein in connective tissues, contributing to
the tensile strength and elasticity of skin, ligaments, tendons, cartilage, and blood
vessels. Mutations affecting collagen synthesis, processing, or structure can result
in systemic fragility.
Ehlers-Danlos Syndrome (EDS):
®  Overview: A heterogeneous group of at least 13 subtypes caused by
defects in collagen types |, I, and V, or related extracellular matrix proteins.
® Key features: Generalized joint hypermobility, skin hyperextensibility,
tissue fragility, chronic pain, autonomic dysfunction, and increased risk of
arterial rupture in certain subtypes.
°

Subtype examples:
O  Classical EDS (cEDS): Mutations in COL5A1/COL5A2.
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O Vascular EDS (vEDS): Mutations in COL3A1, with high arterial
rupture risk.
O Kyphoscoliotic EDS (kEDS): Mutations in PLOD1 or FKBP14, with
severe spinal deformities and muscle hypotonia.
O Hypermobile EDS (hEDS): Genetic cause yet unidentified,
associated with systemic pain and dysautonomia.
Stickler Syndrome:
® Overview: A collagenopathy primarily involving collagen types I, IX,
and XI (COL2A1, COL1MA1, COL11A2), affecting cartilage, eyes, and joints.
® Key features: High myopia, retinal detachment risk, early-onset arthritis,
midfacial hypoplasia, hearing loss, and joint hypermobility.
®  Overlap with EDS: Joint instability, chronic pain, and systemic
connective tissue fragility.
Other Disorders of Collagen:
®  Osteogenesis Imperfecta: Primarily type | collagen defects leading to
brittle bones.
®  Marfan Syndrome (fibrillinopathy): Aortic root dilation and
musculoskeletal laxity, often requiring activity restrictions.
® Alport Syndrome: Type IV collagen defects affecting kidneys, ears, and

eyes.

Main Argument or Methods

1. Muscular Fatigue and Exertion Intolerance
® EDS and related collagen disorders often cause post-exertional malaise
(PEM) and muscular exhaustion, likely linked to mitochondrial inefficiency

and poor biomechanical energy transfer.
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® Behringer & Afrin (2024) found creatine supplementation may mitigate

exertion intolerance in EDS, but not eliminate post-activity symptom flare-
ups.
2. Cardiovascular Stress and Dysautonomia
® POTS and orthostatic intolerance are common in hEDS and some
Stickler cases.
® Rabin & Bharadwaj (2024) documented dyspnea and hypoxia following
minimal exertion in FKBP14-related kEDS, highlighting the role of thoracic
structural abnormalities.
3. Joint and Ligament Damage
® Hypermobile joints and fragile connective tissues are prone to
dislocations, subluxations, and micro-tears in tendons and ligaments.
® Dhawan et al. (2024) note that unsupervised exercise can accelerate
joint degeneration in EDS. Stickler patients with early-onset arthritis also face
heightened cartilage wear risk.
4. Neurological and Cognitive Impacts
®  Ganesh & Munipalli (2024) found physiological parallels between hEDS
and Long COVID, including post-exertional neurocognitive impairment
due to cerebral hypoperfusion.
® Both EDS and Stickler patients may experience brain fog, migraine, and

vestibular dysfunction after exertion.

Analysis or Case Studies

Case 1- Respiratory Compromise in Kyphoscoliotic EDS:
Severe scoliosis and diaphragmatic weakness led to chronic hypoventilation; even

minimal ambulation triggered respiratory distress requiring supplemental oxygen.
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Case 2 - Exercise-Induced Joint Deterioration in hEDS:
An unsupervised high-resistance gym regimen worsened hip subluxations and led
to chronic labral tears.

Case 3 - Stickler Syndrome and Early-Onset Arthritis:
Patient with COL11A1 mutation developed knee osteoarthritis by age 25; intensive

sports participation accelerated joint degeneration.

Discussion

Across EDS, Stickler, and related collagen disorders, structural tissue fragility
amplifies the risks of physical exertion. Overlapping risk factors—joint instability,
cardiovascular dysregulation, and respiratory compromise—mean that standard
exercise guidelines for the general population can be harmful. The literature
supports low-impact, medically supervised activity programs tailored to
individual phenotype, with vigilant monitoring for post-activity symptom
exacerbation. Importantly, patient education is crucial to counteract misleading

online exercise advice.

Conclusion

Physical exertion in heritable collagen disorders is a double-edged sword—
potentially beneficial for muscle tone and cardiovascular health, but equally
capable of causing irreversible damage. Safe activity requires individualized,
specialist-supervised programs that address musculoskeletal integrity,
cardiovascular tolerance, and neurocognitive stability. By expanding awareness
beyond EDS to include Stickler Syndrome and other collagenopathies, clinicians
can better predict risks, tailor interventions, and preserve patient function over the

long term.
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