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Abstract
Thermoregulation is one of the most fundamental homeostatic functions of the autonomic nervous system, allowing the body 
to maintain internal temperature through coordinated sweating, vasomotor adjustment, heat conservation, and behavioural 
adaptation. When this system fails, the consequences are often severe yet under-described, particularly in patients living with 
secondary autonomic dysfunction after complex multisystem illness. This paper presents a first-person longitudinal account of 
thermoregulatory dysregulation following cumulative autonomic injury, interpreted through current medical understanding of 
sudomotor failure, small-fiber autonomic neuropathy, hypothalamic dysregulation, and impaired autonomic reserve. The lived 
experience included complete absence of sweating, profound heat intolerance, inability to cool appropriately, paradoxical sweating 
in inappropriate contexts, and marked sensitivity to minor environmental changes. These features are explored as manifestations 
of both peripheral sympathetic cholinergic dysfunction and disturbed central autonomic integration. The paper also documents 
gradual recovery over time, including the return of context-appropriate sweating and improved tolerance of heat and cold, 
suggesting that even severe autonomic thermoregulatory failure may not be irreversible. Rather than describing dramatic cure, this 
account emphasizes slow recovery through physiological stabilization, reduced autonomic load, and incremental restoration of 
autonomic reserve. This narrative aims to contribute to the clinical literature by demonstrating that thermoregulatory dysfunction 
is not only a marker of autonomic injury, but also a potentially meaningful marker of recovery when improvement occurs in small, 
sequential, physiologically appropriate steps.
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Musical Narrative 
The link below will take you to a flipbook in which I have presented a range of musical compositions and performances which echo the 
dynamics and emotions of living with the issues of thermoregulatory.
https://brucehknox.aflip.in/bbe6a1461e.html

1. Introduction
Thermoregulation is the process by which the body maintains 
internal temperature within a narrow physiological range despite 
changes in ambient conditions or metabolic demand. It depends on 
intact sensory input, central integration, and autonomic output. In 
practice, this means that the body must detect thermal challenge, 

interpret it accurately, and then respond appropriately through 
sweating, vasodilation, vasoconstriction, and other mechanisms 
that either dissipate or conserve heat. When this system is disturbed, 
daily life becomes physically unstable and often frightening. Heat 
becomes threatening. Cold becomes intrusive. The body no longer 
behaves predictably.
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In my own case, thermoregulation became one of the clearest 
windows into the depth of autonomic dysfunction. What had once 
been an entirely invisible protective system ceased to function 
in a recognizable way. I stopped sweating when I needed to 
sweat. At other times, sweating occurred in paradoxical and 
inappropriate settings. Warm environments became difficult to 
tolerate. Minor shifts in ambient temperature were no longer trivial 
but physiologically significant. The body’s quiet self-correcting 
capacity had been lost.

This paper seeks to explain thermoregulation, describe how 
thermoregulatory dysregulation may arise in severe secondary 
autonomic dysfunction, and place my lived experience alongside 
current medical understanding. It also describes the later stages 
of partial recovery, not as sudden cure, but as the slow return of 
appropriate bodily regulation. The central argument is simple: 
thermoregulatory failure can be profound, but in some cases the 
autonomic nervous system retains a capacity for gradual repair and 
recalibration.

1.1. What Thermoregulation Is
Thermoregulation is a homeostatic function coordinated primarily 
by the autonomic nervous system. Peripheral thermoreceptors 
in the skin and deeper tissues detect heat and cold, while central 
pathways—especially within the hypothalamus—integrate these 
signals with circulatory status, metabolic state, inflammatory 
input, endocrine influences, and stress physiology. The autonomic 
nervous system then produces the required response. In heat, 
this commonly includes cutaneous vasodilation and sweating. In 
cold, it includes vasoconstriction, heat conservation, and, where 
relevant, shivering or behavioural adaptation [1-3].

Sweating is especially important because it is one of the body’s 
main active cooling mechanisms. This function depends on intact 
postganglionic sympathetic cholinergic fibers supplying eccrine 
sweat glands. These small unmyelinated fibers are vulnerable to 
inflammatory, ischemic, metabolic, and immune-mediated injury 
[4-7]. For that reason, disorders affecting small autonomic fibers 
may produce major disturbances in heat handling, even when the 
rest of the nervous system appears less obviously impaired.

Thermoregulation therefore is not merely a comfort mechanism. 
It is a high-order survival function. When it fails, the patient 
experiences not only inconvenience but impaired physiological 
safety.

1.2.  My Lived Experience of Thermoregulatory Dysregulation
Following cumulative autonomic insults, my thermoregulatory 
system entered a prolonged period of severe dysfunction. During 
this period, the most striking feature was the near-complete 
absence of sweating. The body no longer mounted an effective 
cooling response to heat exposure. Summer conditions became 
difficult and sometimes overwhelming because the normal route 
of heat dissipation seemed absent. The sensation was not simply 

“feeling hot.” It was the experience of being unable to regulate 
heat.

At the same time, there were paradoxical features. Sweating 
could occur at night or in cool conditions, rather than in response 
to daytime heat. Minor changes in room temperature became 
disproportionately significant. The system was no longer matching 
output to environmental need. What should have been automatic 
had become unreliable.

From a lived perspective, this was deeply disorienting. 
Thermoregulation is normally silent; one does not think about it 
unless it fails. Once it failed, daily life required constant attention 
to temperature, clothing, environment, hydration, and activity 
pacing. Heat exposure had to be anticipated and managed. Cold 
could also become difficult because the system no longer shifted 
cleanly between heat loss and heat conservation. The loss of 
this invisible physiological competence was one of the clearest 
reminders that autonomic dysfunction is not abstract. It affects the 
most ordinary tasks of living.

1.3.  Why This Dysregulation May Have Come About
The likely explanation for this collapse is multifactorial secondary 
autonomic dysfunction. In my case, thermoregulatory failure did 
not arise as an isolated event. It followed cumulative physiological 
injury, including post-infectious autonomic vulnerability and later 
major cardiovascular stressors. The autonomic nervous system 
had been subjected to repeated insult rather than a single discrete 
lesion.

One plausible mechanism is small-fiber autonomic neuropathy 
affecting sudomotor fibers. These postganglionic sympathetic fibers 
are particularly susceptible to immune-mediated and inflammatory 
injury, and post-viral dysautonomia is well recognized in the 
literature [8-10]. If these fibers become functionally impaired, 
sweating may diminish or disappear, resulting in anhidrosis or 
marked heat intolerance.

A second plausible mechanism is hemodynamic and ischemic 
stress associated with major cardiovascular compromise. Acute 
reductions in cardiac output and systemic perfusion can affect 
vulnerable autonomic pathways, especially long, delicate 
unmyelinated fibers [11,12]. In a system already destabilized, such 
injury may deepen autonomic failure rather than remain transient.

A third mechanism is autonomic disruption associated with 
cardiothoracic surgery and cardiopulmonary bypass. Cardiac 
surgery is known to involve systemic inflammatory activation, 
endothelial disturbance, altered autonomic reflexes, and 
postoperative autonomic imbalance [13-15]. Even when surgery is 
lifesaving, it may leave a prolonged autonomic aftermath.

In addition to peripheral dysfunction, central thermoregulatory 
control may also become dysregulated. The hypothalamus does not 
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function in isolation; it is influenced by inflammatory mediators, 
cardiovascular state, stress signaling, and autonomic feedback. 
Severe multisystem physiological stress may alter set-point 
interpretation and response matching, producing inappropriate 
sweating, exaggerated thermal sensitivity, or dissociation between 
environmental temperature and bodily output [16-22].

Taken together, the most convincing explanation is that my 
thermoregulatory dysregulation arose through a convergence of 
peripheral sudomotor failure and central autonomic miscalibration 
within a previously injured autonomic system.

1.4. What Was Happening Within the Autonomic Nervous 
System
From a physiological standpoint, several layers of autonomic 
dysfunction appear relevant.
First, the peripheral sudomotor pathway was likely impaired. 
Sweating depends on intact sympathetic cholinergic fibers 
reaching the sweat glands. If those fibers are damaged, inflamed, 
ischemic, or functionally disconnected, the body may fail to sweat 
appropriately despite strong thermal need [4-7].

Second, the central interpretation of thermal information may have 
become unreliable. The hypothalamus is responsible for integrating 
thermal input with broader physiological context. When central 
autonomic control is destabilized, the body may misread heat load, 
deploy the wrong response, or fail to shut down an inappropriate 
response once triggered.16–18 This would fit the pattern of absent 
sweating in heat but sweating inappropriately in cooler settings.
Third, overall autonomic reserve was likely profoundly reduced. 
Thermoregulation is not an isolated switch. It depends on adequate 
cardiovascular stability, blood volume distribution, neurovascular 
control, and energy availability. When the autonomic nervous 
system is overwhelmed, thermoregulation may fail because the 
body no longer has sufficient reserve to perform one more complex 
regulatory task [6,19-22].

In simple terms, the nervous system was no longer effectively 
sensing, interpreting, and executing the thermal demands of the 
environment. That is what thermoregulatory dysregulation felt 
like from within, and it is also what the physiology suggests from 
without.

1.5.  The Meaning of Small Recovery
One of the most important parts of this story is that recovery, when 
it came, did not come dramatically. It came in small, sequential 
steps. The first signs were subtle. Sweating began to return in 
contexts where it should have occurred. Heat became somewhat 
more tolerable. The body began to stop sweating when conditions 
were cool rather than continuing inappropriately. Over time, the 
responses became more proportionate and more efficient.

This mattered because recovery of thermoregulation is not trivial. 
Appropriate sweating requires functioning peripheral nerve fibers, 

intact glandular responsiveness, adequate vascular support, central 
integration, and enough autonomic reserve to mount and then 
terminate the response properly. In that sense, thermoregulatory 
recovery can be viewed as a relatively high-order sign of autonomic 
improvement [6,23-28].

Small recovery therefore meant more than symptom reduction. 
It suggested that the system was relearning appropriate control. 
It indicated not merely adaptation by behaviour, but some degree 
of physiological restoration. The body was again beginning to 
distinguish hot from cold, need from non-need, and activation 
from cessation.

1.6. Outcomes of Gradual Recovery
By the later stage of recovery, several changes had become clear. 
Sweating returned during heat exposure. Warm environments 
became more manageable. Sweating no longer occurred as 
paradoxically as before. Temperature changes still required 
attentiveness, but they were no longer handled by a completely 
dysregulated system.

These gains should not be overstated. This is not a story of 
instantaneous reversal or complete normalization after severe 
autonomic injury. Rather, it is a story of meaningful recovery 
occurring through time, stability, and reduced physiological insult. 
The significance lies precisely in the modesty of the gains. When 
thermoregulation has failed severely, even small improvements 
represent substantial functional change.

The lived implication is profound. Recovery in dysautonomia 
may be easy to miss if one expects dramatic milestones. But the 
return of appropriate sweating, better heat tolerance, or reduced 
paradoxical diaphoresis may represent genuine neurophysiological 
improvement. In my case, those small changes accumulated into a 
recognizably different level of functioning.

2. Discussion
Thermoregulatory dysfunction is a clinically important but often 
under-described feature of autonomic disease. In narrative terms, 
it is also one of the most revealing symptoms because it exposes 
how dependent human life is on unseen physiological governance. 
The failure of temperature regulation is not merely a symptom 
cluster; it is the collapse of an everyday survival system.

This case suggests that severe thermoregulatory failure in 
secondary autonomic dysfunction may arise through combined 
peripheral and central mechanisms. Small-fiber sudomotor failure, 
inflammatory or ischemic injury, hypothalamic dysregulation, and 
global loss of autonomic reserve likely interact rather than compete 
as explanations. The phenomenology of complete anhidrosis, 
heat intolerance, paradoxical diaphoresis, and exaggerated 
environmental sensitivity is consistent with this integrated model 
[1-7,16-22].
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The case also highlights an under-recognized point: apparent 
physiological silence is not always equivalent to irreversibility. 
Small autonomic fibers may recover slowly. Central autonomic 
systems may recalibrate. Neuroplasticity, reinnervation, and 
improved autonomic reserve may allow lost function to return 
gradually over years rather than days [23-28].

For clinicians, this has practical importance. Patients who report 
changes in sweating, heat tolerance, or thermal responsiveness are 
not merely describing comfort issues. They may be describing a 
significant autonomic marker. Likewise, patients who later report 
return of appropriate sweating may be documenting one of the 
clearest functional signs that autonomic recovery is underway.

3. Conclusion
Thermoregulation is one of the body’s most vital autonomic tasks, 
yet its failure is often poorly captured in routine clinical narratives. 
My lived experience of thermoregulatory dysregulation was not 
simply a sensation of being too hot or too cold. It was the experience 
of a system no longer able to interpret and respond appropriately 
to the environment. The likely basis was multifactorial secondary 
autonomic dysfunction involving both peripheral sudomotor 

impairment and central autonomic dysregulation.

What makes this account especially important is that recovery did 
occur. It did not occur suddenly, and it did not occur completely 
all at once. It emerged in small, sequential, physiologically 
appropriate steps: sweating returning when hot, stopping when 
cool, and temperature becoming more manageable rather than 
chaotic. These changes, though modest, represented meaningful 
restoration of autonomic function.

This paper therefore argues for two things. First, thermoregulatory 
dysfunction should be taken seriously as a marker of autonomic 
injury. Second, clinicians and patients should remain open to the 
possibility that even severe dysregulation may improve over time. 
In this case, recovery was quiet, slow, and easily overlooked. Yet 
it was real. The autonomic nervous system, though deeply injured, 
was not finished. It was still capable of repair, recalibration, and 
faithful return—one small step at a time.

Musical link
https://brucehknox.aflip.in/bbe6a1461e.html
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