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Press Statement

Autonomic dysfunction may result from primary neurodegenerative disease or secondary injury affecting autonomic regulatory networks.
Distinguishing between these mechanisms is clinically important, as secondary autonomic dysfunction may retain significant capacity
for recovery. This hypothesis and review presents a three-hit model of severe secondary autonomic dysfunction comprising Chikungunya
virus infection (2008), followed by ventricular perforation with cardiac tamponade, and emergency thoracotomy with cardiopulmonary
bypass (2021). Subsequent multi-system autonomic failure developed across cardiovascular, thermoregulatory, gastrointestinal,
genitourinary, neuroendocrine, cognitive, motivational, and sexual domains. Although initially resembling Pure Autonomic Failure,
progressive recovery across multiple systems argues against a primary neurodegenerative process. Six clinical indicators of recovery
are proposed: return of sweating and thermoregulation; improved exercise capacity and heart-rate responsiveness; improved cognitive
clarity; restoration of motivation and anticipation; return of sexual function and ideation; and increased facial hair growth requiring daily
shaving. These findings support a network-based model in which severe secondary dysautonomia reflects autonomic network failure and
recovery reflects gradual network repair

Abstract

Autonomic dysfunction may arise through primary neurodegenerative disease or secondary injury affecting autonomic
regulatory networks. Distinguishing between these mechanisms is clinically important because secondary autonomic
dysfunction may retain substantial capacity for recovery. This paper integrates a patient-investigator hypothesis
describing a three-hit model of severe secondary autonomic dysfunction with a practical framework for recognising
recovery. The first hit consisted of Chikungunya virus (CHIKV) infection in 2008, likely producing chronic autonomic
vulnerability through small-fibre and autonomic nervous system injury. The second and third hits occurred in October
2021 during a left ventricular outflow tract premature ventricular contraction ablation complicated by ventricular
perforation, cardiac tamponade, emergency thoracotomy, and cardiopulmonary bypass repair. Following these events,
widespread autonomic collapse developed, affecting cardiovascular, thermoregulatory, gastrointestinal, genitourinary,
neuroendocrine, cognitive, motivational, and sexual domains.

Although the syndrome initially resembled Pure Autonomic Failure (PAF), subsequent progressive recovery across
multiple autonomic systems argues strongly against a primary neurodegenerative process. Six clinical recovery flags
emerged during longitudinal observation: return of sweating and thermoregulation; improved exercise capacity and
heart-rate responsiveness, improved cognitive clarity,; restoration of motivation and anticipation; return of sexual
function and ideation; and increased facial hair growth requiring daily shaving. Collectively, these observations support
a model in which severe secondary dysautonomia represents autonomic network failure, while recovery reflects gradual
autonomic network repair.

Keywords: Dysautonomia, Secondary Autonomic Dysfunction, Chikungunya Virus, Baroreflex Failure, Neuroplasticity, Autonomic
Recovery, Network Failure, Thermoregulation, Sexual Function, Neuroendocrine Recovery
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1. Introduction

The autonomic nervous system (ANS) regulates cardiovascular
stability, thermoregulation, gastrointestinal function, genitourinary
function, endocrine coordination, emotional processing, and
physiological homeostasis [1-5]. Dysfunction may arise through
progressive neurodegenerative disease or through acquired injury
[6-10].

Primary autonomic disorders such as Pure Autonomic Failure
(PAF) and Multiple System Atrophy (MSA) are generally
characterised by progressive deterioration without expectation of
significant recovery [11-15]. By contrast, secondary autonomic
dysfunction arises from identifiable insults including infection,
trauma, surgery, inflammation, autoimmune disease, metabolic
disturbance, or critical illness [6-10]. Because neural pathways may
remain structurally intact to varying degrees, secondary disorders
may retain the capacity for substantial recovery [29-39,66-70]. A
central challenge for both clinicians and patients is determining
whether recovery is occurring. Much of the dysautonomia literature
focuses on diagnosis and symptom management rather than the
identification of recovery markers [6—10,66-70]. Consequently,
patients often struggle to interpret subtle improvements that may
represent genuine physiological repair. This paper proposes that
severe secondary autonomic dysfunction is best understood as a
disorder of autonomic network failure and that recovery can be
recognised through a constellation of clinical indicators reflecting
restoration of network function [1-5,29-39,66-70].

2. The Three-Hit Model

2.1. Hit One: Chikungunya Virus Infection

In 2008, the patient contracted Chikungunya virus infection during
a documented epidemic in Indonesia. Acute illness was severe and
required hospitalisation upon return to New Zealand. Increasing
evidence demonstrates that CHIKV may affect autonomic and
peripheral nervous system structures through inflammatory and
immune-mediated mechanisms. Documented sequelae include
neurological complications, chronic inflammatory activation,
prolonged fatigue syndromes, and persistent neurological
symptoms [ 16-20]. Rather than producing immediate catastrophic
autonomic failure, the infection may have established a state of
reduced autonomic reserve and increased vulnerability to future
physiological stressors [6—10,16-20].

2.2. Hit Two: Cardiac Perforation and Tamponade

On 15 October 2021, an elective catheter ablation procedure for
frequent premature ventricular contractions was complicated by
ventricular perforation and cardiac tamponade. Cardiac tamponade
represents one of the most profound acute physiological stressors
encountered in cardiovascular medicine. Rapid accumulation
of blood within the pericardial space compromises cardiac
filling, reduces cardiac output, and initiates intense sympathetic
activation. The event exposed autonomic regulatory systems to
acute haemodynamic collapse, massive catecholamine release,
systemic inflammatory activation, and global physiological stress
[21-25].

2.3.HitThree: Emergency Thoracotomy and Cardiopulmonary
Bypass

Emergency open-heart surgery immediately followed the
tamponade event. This intervention required thoracotomy,
cardiopulmonary bypass, pericardial repair, and prolonged
intensive care recovery. Cardiopulmonary bypass is recognised
to induce widespread inflammatory activation, endothelial
dysfunction, neurohumoral disturbance, and autonomic imbalance
[26-30]. The combined effects of tamponade and bypass likely
transformed a vulnerable autonomic system into one exhibiting
overt failure.

3. Development of Multi-System Autonomic Network Failure
Between 2022 and 2023, dysfunction developed across virtually
every major autonomic domain. The breadth of involvement
supports a network-based interpretation rather than isolated organ
pathology [1-10].

3.1. Cardiovascular Dysfunction

Manifestations included severe orthostatic hypotension, supine
hypertension, baroreflex instability, blood-pressure volatility,
autonomic storms, and profound exercise intolerance [21-25,66—
70].

3.2. Thermoregulatory Failure

Loss of sweating and severe heat intolerance emerged as prominent
features. The development of anhidrosis suggested widespread
sympathetic cholinergic dysfunction [54-57].

3.3. Gastrointestinal Failure

Digestive dysfunction involved gastroparesis, severe reflux,
delayed gastric emptying, exocrine pancreatic insufficiency, and
functional gallbladder failure. The simultaneous involvement of
multiple digestive organs suggested impairment of autonomic
coordination rather than isolated organ pathology [40—44].

3.4. Genitourinary Dysfunction

Symptoms included urinary retention, impaired bladder emptying,
erectile dysfunction, loss of libido, and loss of sexual ideation.
Sexual and genitourinary function require coordinated autonomic,
endocrine, vascular, and emotional integration [45—48].

3.5. Neuroendocrine and Motivational Dysfunction

The patient experienced profound reductions in motivation,
anticipation, emotional engagement, reward processing, cognitive
clarity, and future orientation. These manifestations suggested
dysfunction within hypothalamic-autonomic-limbic networks
extending beyond traditional cardiovascular concepts of
dysautonomia [1-5,49-53].

3.6. Why Pure Autonomic Failure Was Initially Suspected

The clinical picture overlapped substantially with recognised
presentations of Pure Autonomic Failure. Features included
orthostatic hypotension, supine hypertension, thermoregulatory
failure, genitourinary dysfunction, and widespread autonomic
impairment [11-15]. At the height of illness, differentiation
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between severe secondary autonomic dysfunction and primary
autonomic neurodegeneration was challenging.

3.7. Evidence Supporting Secondary Rather Than Primary
Disease

Over time, progressive recovery occurred across multiple systems.
Recovery was observed in sweating, heat tolerance, heart-rate
responsiveness, exercise capacity, cognitive clarity, sexual desire,
emotional engagement, gastrointestinal function, and orthostatic
tolerance. Autonomic storms resolved completely. Such
widespread improvement is atypical of primary synucleinopathies
such as PAF and MSA. Instead, the pattern is more consistent with
recovery following severe secondary injury [11-15,31-39,66-70].

4. Mechanisms of Autonomic Recovery

4.1. Resolution of Neuroinflammation

As inflammatory burden diminished, neuronal signalling likely
improved. This proposed mechanism is consistent with the broader
literature on inflammatory and immune-mediated autonomic
disorders and post-infective neurological sequelae [6—10,16-20].

4.2. Neural Plasticity

Autonomic circuits retain adaptive capacity. Alternative pathways
may develop, damaged pathways may regain function, and
partially injured neurons may recover [31-34].

4.3. Baroreflex Recalibration
Improvement in blood-pressure regulation suggests progressive
repair and recalibration of baroreflex pathways [21-25].

4.4. Peripheral Nerve Recovery

Small-fibre autonomic nerves possess regenerative potential,
particularly when injury is inflammatory rather than degenerative
[35-39].

4.5. Physiological Reconditioning

Recovery was likely supported through activity pacing,
rehabilitation, hydration strategies, compression therapy,
medication support, and nutritional optimization [66—70].

5. Six Clinical Flags of Autonomic Network Repair

5.1. Flag One: Return of Sweating and Thermoregulation

The return of sweating represents one of the most objective
indicators of autonomic recovery. Patients may notice sweating
during exercise, sweating in warm weather, improved heat
tolerance, reduced overheating, and improved recovery following
exertion. This flag reflects restoration of sympathetic cholinergic
signaling [54-57].

5.2. Flag Two: Improved Exercise Capacity and Heart-Rate
Responsiveness

Patients may begin walking further, climbing stairs more easily,
and tolerating sustained activity with fewer post-exertional
crashes. Improved exercise tolerance reflects recovery across
cardiovascular regulation, baroreflex function, vascular tone,
skeletal muscle perfusion, and metabolic efficiency [21-25,66—
70].

5.3. Flag Three: Improved Cognitive Clarity and Mental
Endurance

Patients frequently report better concentration, improved
memory, faster thinking, improved reading endurance, and longer
conversational engagement. These improvements likely reflect
improved cerebral perfusion and reduced autonomic burden [1-
5,21-25].

5.4. Flag Four: Return of Motivation, Anticipation, and
Emotional Engagement

Patients may begin planning future activities, anticipating
events, re-engaging with hobbies, demonstrating curiosity, and
experiencing renewed hopefulness. The return of anticipation
may represent one of the earliest signs of recovery within deeper
autonomic-limbic system [49-53].

5.5. Flag Five: Return of Sexual Function and Sexual Ideation
Recovery may be reflected by return of libido, return of sexual
thoughts, improved erectile function, improved arousal, and
increased emotional intimacy. Because sexual function requires
coordinated autonomic, endocrine, vascular, and emotional
integration, it serves as a sensitive indicator of network recovery
[45-53].

5.6. Flag Six: Increased Facial Hair Growth and Return to
Daily Shaving

Facial hair growth represents a visible peripheral marker of
androgen signalling and neuroendocrine function. Patients may
observe faster facial hair growth, transition from shaving every
several days to daily shaving, thicker beard growth, and return
of other androgen-dependent characteristics. This may reflect
restoration of hypothalamic-pituitary-gonadal axis activity
following prolonged autonomic and inflammatory stress [58—65].

6. A Framework for Identifying Multi-System Secondary
Dysautonomia Recovery

Taken individually, each recovery flag may appear subjective.
Viewed collectively, however, they demonstrate recovery across
multiple interconnected physiological networks:
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Table 1:The simultaneous emergence of these indicators, mirroring their earlier collapse into dysfunction, argues strongly for
restoration of network function rather than isolated organ recovery [1-5,31-39,66—70].

7. Implications for Clinical Practice

This integrated model has important implications. First, clinicians
should recognise that recovery in severe secondary dysautonomia
may occur gradually over years rather than months. Second,
recovery may become apparent clinically before conventional
autonomic testing demonstrates substantial change. Third,
observation of recovery across multiple domains may assist in
distinguishing secondary autonomic dysfunction from primary
neurodegenerative disorders. Finally, these findings support a
broader conceptual shift from organ-centred interpretations toward
a network-based understanding of autonomic illness and recovery
[1-15,66—70].

8. Conclusion

This patient-investigator hypothesis suggests that severe
secondary autonomic dysfunction developed through a three-hit
sequence: Chikungunya virus infection, cardiac tamponade, and
emergency surgery with cardiopulmonary bypass. The resulting
syndrome caused widespread autonomic network failure involving
cardiovascular, thermoregulatory, gastrointestinal, genitourinary,
neuroendocrine, cognitive, emotional, and sexual systems.
Although the condition initially resembled Pure Autonomic
Failure, gradual improvement across multiple domains argues
against a primary neurodegenerative disorder and instead supports
severe secondary autonomic network dysfunction. Six clinical
signs emerged as especially meaningful indicators of recovery:
return of sweating and temperature regulation, improved exercise
tolerance and heart-rate responsiveness, better cognitive clarity
and mental endurance, return of motivation, anticipation, and
emotional engagement, return of sexual function and sexual
thoughts, and increased facial hair growth and a return to daily
shaving.

Together, these findings support a model in which autonomic
recovery reflects restoration of interconnected physiological
networks rather than isolated organ recovery. Recognising these

markers may help clinicians and patients identify meaningful
progress during prolonged autonomic rehabilitation and
distinguish recovering secondary dysautonomia from progressive
neurodegenerative autonomic disease. The difference between
secondary autonomic dysfunction and neurodegenerative
autonomic dysfunction is more than a diagnostic label. It has major
implications for prognosis, treatment, patient expectations, and how
recovery is interpreted. At initial presentation, the two conditions
may look very similar. Both can involve orthostatic hypotension,
impaired cardiovascular regulation, gastrointestinal dysmotility,
bladder dysfunction, sexual dysfunction, thermoregulatory
abnormalities, fatigue, and cognitive impairment. Because the
overlap can be extensive, the early clinical picture may not reliably
distinguish between them [6—15].

The key diagnostic challenge is therefore not only to identify
autonomic failure, but also to determine its trajectory. In
secondary autonomic dysfunction, the autonomic nervous system
is understood to have been injured by a defined insult such as
infection, inflammation, surgery, trauma, autoimmune disease,
metabolic disturbance, or cardiovascular catastrophe [6—10,16—
30]. Although the resulting dysfunction may be severe and long-
lasting, the biological expectation is often stabilisation and at least
partial recovery [31-39,66—70]. By contrast, neurodegenerative
autonomic dysfunction follows a different biological course.
In these conditions, autonomic failure is part of an ongoing
degenerative process marked by progressive neuronal loss.
Disorders such as Pure Autonomic Failure, Parkinson disease,
Dementia with Lewy Bodies, and Multiple System Atrophy are not
caused by a temporary injury, but by continuing neurodegeneration
[11-15].

Ultimately, longitudinal observation is one of the most powerful
diagnostic tools available. The central question is not simply
whether autonomic failure is present, but whether the autonomic
nervous system shows signs of recovery or signs of ongoing
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degeneration. The answer shapes diagnosis, prognosis, treatment
strategy, and future expectations for both clinician and patient.
The core message of this review is simple: autonomic dysfunction
is not a single disease entity. It is a clinical syndrome with different
biological pathways. Determining whether the course is one of
recovery or degeneration is the key diagnostic challenge and a
major determinant of long-term outcome.
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Appendix A
Six Clinical Flags of Recovery in Multi-System Secondary Autonomic Dysfunction
Patient and Clinician Recovery Assessment Checklist

Purpose: This checklist is designed to assist patients and clinicians in identifying potential signs of autonomic network recovery. It is not
intended as a diagnostic tool in isolation but as a structured observational aid. Recovery is suggested when multiple flags demonstrate
sustained improvement over time.

Assessment Date:
Patient Name:

Clinician (if applicable):

FLAG 1: Return of Sweating and Thermoregulation
Clinical significance: Suggests improving sympathetic cholinergic function and restoration of temperature regulation pathways.
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Commenis:

FLAG 2: Improved Exercise Capacity and Heart-Rate Responsiveness
Clinical significance: Suggests improving cardiovascular autonomic regulation, baroreflex function, vascular responsiveness, and
exercise tolerance.
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FLAG 3: Improved Cognitive Clarity and Mental Endurance
Clinical significance: Suggests improving cerebral perfusion, reduced autonomic burden, and enhanced cognitive resilience.

Dbzervation Yes1 NeOl
Improreed concentration O O
Improved memory recall O O
Lzt bvamn for O O
Able to read for lomper O O
peniods

Able i engage m lomger O O
converiahons

Teoproved sbility 1 campiete | -
complex tadks

FLAG 4: Return of Motivation, Anticipation, and Emotional Engagement
Clinical significance: Suggests recovery within autonomic-limbic-hypothalamic pathways affecting motivation, reward processing, and
emotional regulation.
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FLAG 5: Return of Sexual Function and Sexual Ideation
Clinical significance: Suggests improving coordination between autonomic, endocrine, vascular, and emotional systems.
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FLAG 6: Increased Facial Hair Growth and Return to Daily Shaving
Clinical significance: May reflect restoration of neuroendocrine function, androgen signalling, sleep quality, metabolic stability, and
reduced chronic stress burden.
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Overall Recovery Assessment
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Important Clinical Note: No single flag should be considered diagnostic in isolation. The value of this assessment lies in recognising
recovery occurring simultaneously across multiple autonomic domains. The emergence of several flags together supports the concept
of autonomic network repair and may assist in distinguishing recovering secondary autonomic dysfunction from progressive primary
autonomic neurodegenerative disease.
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