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Abstract
Background: Exercise intolerance is a defining and debilitating feature of dysautonomia, particularly in post-viral and post-
surgical states. It reflects impaired autonomic regulation of cardiovascular and metabolic responses to exertion, often driven by 
small-fiber neuropathy, baroreflex dysfunction, and cardiac denervation.

Case Presentation: I present a lived experience of profound exercise intolerance following a cumulative “three-hit” injury: 
Chikungunya virus infection, cardiac tamponade, and emergency open-heart surgery. This sequence resulted in severe autonomic 
dysfunction, including chronotropic incompetence, orthostatic hypotension, and gastroparesis. For several years, my heart rate 
remained fixed at approximately 70 bpm, irrespective of exertion, rendering meaningful physical activity impossible.

Discussion: Exercise intolerance in this context is mechanistically explained by impaired sympathetic activation, denervation 
supersensitivity, and delayed autonomic reinnervation. Recovery reflects gradual nerve regeneration, receptor normalisation, and 
restoration of vagal balance.

Conclusion: This case demonstrates that severe exercise intolerance due to dysautonomia can improve, but only through 
prolonged, incremental recovery over years. Understanding the biology of autonomic repair provides both clinical insight and 
patient hope.
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Musical Narrative 
Please click on the link below and you will listen to some words of the musical lyrics created to both tell the story and to communicate 
the depth of feeling within it.
https://heyzine.com/flip-book/ea3e1e0e99.html

1. Introduction: Exercise Intolerance as the Central Clinical 
Problem
Exercise intolerance is not merely fatigue—it is the inability 
of the cardiovascular system to appropriately respond to 
physiological demand. Patients experience disproportionate 

exhaustion, limited heart rate response, dizziness, and post-
exertional collapse.

In autonomic disorders, this arises from failure of the autonomic 
nervous system (ANS) to coordinate heart rate, vascular tone, and 
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blood pressure during activity [1,2].

This paper uses a lived clinical narrative to explore:
•	 How exercise intolerance develops
•	 What physiological mechanisms sustain it
•	 How recovery occurs in small, sequential steps over time

2. Case Narrative: The Emergence of Exercise Intolerance 
(“The Three Hits”)
My experience began in 2008 following infection with 
Chikungunya virus infection. Although I survived the acute illness, 
I never returned to baseline. Persistent fatigue and early autonomic 
instability marked the beginning of a long trajectory.

In 2021, two further insults occurred:
•	 Hit 2: Cardiac tamponade following ventricular perforation
•	 Hit 3: Emergency open-heart surgery
This cumulative injury resulted in multisystem autonomic failure.

2.1. Clinical Manifestation of Exercise Intolerance
•	 Heart rate fixed at ~70 bpm (chronotropic incompetence)
•	 Inability to increase cardiac output during exertion
•	 Rapid exhaustion with minimal activity
•	 Orthostatic intolerance and dizziness
•	 Gastrointestinal dysmotility
At its worst, even modest exertion became physiologically 
unsustainable.

3. Pathophysiology: Why Exercise Intolerance Occurred
3.1 Impaired Autonomic Signalling (The Sensor Failure)
Post-viral small-fiber neuropathy likely disrupted afferent 
autonomic pathways, impairing internal sensing of blood pressure 
and physiological demand [1].

3.2 Baroreflex Collapse (The Control Failure)
Cardiac tamponade triggered an acute autonomic crisis, 
destabilising the baroreflex—the system responsible for 
maintaining cardiovascular stability [2].

3.3 Cardiac Denervation (The Effector Failure)
Surgical intervention resulted in loss of neural input to the heart, 
producing:
•	 Blunted heart rate response
•	 Reduced cardiac output during exercise
•	 Severe chronotropic incompetence
This combination created a perfect physiological scenario for 
profound exercise intolerance.
 
4. Mechanisms Sustaining Exercise Intolerance
4.1 Chronotropic Incompetence
The inability to appropriately increase heart rate during exertion 
is a primary driver of exercise limitation. Without heart rate 
augmentation, oxygen delivery cannot meet metabolic demand [3].

4.2 Denervation Supersensitivity
Following loss of neural input, adrenergic receptors become 
hypersensitive, leading to:
•	 Blood pressure instability
•	 Erratic cardiovascular responses
•	 Reduced exercise predictability [4].

4.3 Autonomic Imbalance
A mismatch between sympathetic (“accelerator”) and 
parasympathetic (“brake”) activity results in:
•	 Poor vascular tone regulation
•	 Orthostatic hypotension
•	 Exercise-induced collapse [2,5]

5. Recovery: The Gradual Return of Exercise Capacity
Recovery from exercise intolerance did not occur suddenly. It 
followed biological timelines governed by nerve regeneration and 
neuroplasticity.

5.1 Sympathetic Reinnervation
•	 Nerve regrowth at ~1–2 mm/day
•	 Gradual return of heart rate responsiveness
•	 Transition from fixed HR (~70 bpm) → adaptive HR (>100 

bpm)
This marked the first meaningful improvement in exercise 
tolerance [6].

5.2 Receptor Rebalancing
As neural input returned:
•	 Adrenergic receptor sensitivity normalised
•	 Blood pressure stabilised
•	 Exercise responses became predictable [4,5].

5.3 Restoration of Vagal Function
•	 Improved heart rate recovery after exertion
•	 Return of gastrointestinal motility
•	 Better overall physiological resilience
This phase represented true reintegration of autonomic balance 
[1,2].

6. The Lived Experience of Recovery
Recovery occurred in small, sequential gains, not dramatic 
breakthroughs:
•	 Walking slightly further without collapse
•	 Gradual tolerance of sustained activity
•	 Reduction in post-exertional fatigue
•	 Restoration of confidence in physical movement
The most striking feature was time:
Meaningful recovery took more than four years after the final 
insult.

7. Clinical Implications
This case highlights several critical insights:
•	 Exercise intolerance is a core diagnostic and functional 
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marker of dysautonomia
•	 It reflects integrated failure of sensing, signalling, and 

response systems
•	 Recovery depends on biological repair processes, not just 

rehabilitation strategies
•	 Clinicians must adopt a long-term perspective, avoiding 

premature prognostic pessimism

8. Conclusion
Exercise intolerance in dysautonomia represents a profound 
disruption of the body’s ability to meet physiological demand. 
In this case, it emerged from a cumulative “three-hit” injury 
involving viral neuropathy, hemodynamic collapse, and surgical 
denervation.

Yet recovery is possible.

Through slow nerve regeneration, receptor recalibration, and 
autonomic reintegration, exercise capacity can return—step by 
step, over years.

This narrative demonstrates that:
•	 Severe autonomic dysfunction is not necessarily permanent
•	 Exercise intolerance can reverse
•	 The timeline of recovery must be respected as a function of 

human biology

Musical link
https://heyzine.com/flip-book/ea3e1e0e99.html 

 
References 

1. Oaklander, A. L., Nolano, M. (2019). Small-Fiber Neuropathy and Dysautonomia. 
Continuum (Minneap Minn), 25(5), 1306–1326. 

2. Mathias, C. J., & Bannister, R. (Eds.). (2013). Autonomic failure: a textbook of 
clinical disorders of the autonomic nervous system. OUP Oxford. 

https://heyzine.com/flip-book/ea3e1e0e99.htm


Volume 11 | Issue 2 | 4J Anesth Pain Med, 2026

References
1.	 Oaklander, A. L., Nolano, M. (2019). Small-Fiber Neuropathy 

and Dysautonomia. Continuum (Minneap Minn), 25(5), 
1306–1326.

2.	 Mathias, C. J., & Bannister, R. (Eds.). (2013). Autonomic 
failure: a textbook of clinical disorders of the autonomic 
nervous system. OUP Oxford.

3.	 Raj, S. R. (2013). Postural tachycardia syndrome (POTS). 
Circulation, 127(23), 2336-2342.

4.	 Bradbury, S., & Eggleston, C. (1925). Postural hypotension: 
a report of three cases. American Heart Journal, 1(1), 73-86.

5.	 Goldstein, D. S. (2010). Adrenal responses to stress. Cellular 
and molecular neurobiology, 30(8), 1433-1440.

6.	 Furlan, R. (2007). Cardiac Autonomic Reinnervation after 
Heart Transplantation. Circulation, 115(6), 792–799.

7.	 Uberfuhr, P. (2000). Sympathetic Reinnervation after Heart 
Transplantation. Eur J Nucl Med, 27(3), 329–335.

Copyright: ©2026 Bruce H. Knox. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

https://opastpublishers.com/

https://doi.org/10.1161/CIRCULATIONAHA.112.144501
https://doi.org/10.1161/CIRCULATIONAHA.112.144501
https://doi.org/10.1007/s10571-010-9606-9
https://doi.org/10.1007/s10571-010-9606-9

