PAST

KNOWLEDGE PEQPLE

& by
& 4

Research Article

arology
A \A:\‘“’ O8Y ay, [/j
<

.

S };Z\\'zﬂ;éa
5.

0%

U308

‘,’4’.“‘4;“{)‘ Y

ISSN: 2690-900)(/
N 7

ISSN: 2690-909X

Advances in Neurology and Neuroscience

Recovery of Multifactorial Secondary Autonomic Dysfunction
Resilient Rhythms: A Narrative Medical Humanities Manuscript with an Expanded Clinical

Interpretation

Bruce H. Knox*

Independent Scholar, Auckland, New Zealand

“Corresponding Author
Bruce H. Knox, Independent Scholar, Auckland, New Zealand.

Submitted: 2026, Mar 27; Accepted: 2026, Apr 17; Published: 2026, Apr 28

Citation: Knox, B. H. (2026). Recovery of Multifactorial Secondary Autonomic Dysfunction Resilient Rhythms: A Narrative
Medical Humanities Manuscript with an Expanded Clinical Interpretation. Adv Neur Sci, 9(2), 01-05.

Abstract

This paper presents a longitudinal narrative and clinically interpreted account of recovery from multifactorial secondary
autonomic dysfunction following a major cardiac catastrophe. The manuscript argues that the illness trajectory is best understood
not as a fixed primary degenerative dysautonomia, but as a dynamic, secondary, and potentially reversible disturbance arising
from cumulative physiological insult. The proposed three-hit model comprises a probable viral inflammatory insult (chikungunya
virus infection), cardiac tamponade with major haemodynamic compromise, and open-heart surgery involving cardiopulmonary
bypass. Taken together, these insults likely exceeded baseline autonomic reserve, producing prolonged cardiovascular and
gastrointestinal dysregulation, orthostatic instability, severe fatigue, and functional impairment. The recovery phase, extending
across 2024-2026, is interpreted through the Knox (NOx) Framework, in which autonomic vulnerability functions as a disease-
modifying substrate and recovery becomes possible when the principal external drivers are stabilised. The paper deepens
the medical argument by situating the case within contemporary literature on orthostatic intolerance, secondary autonomic
dysfunction, baroreflex disturbance, cardiac surgery-related autonomic instability, neuroimmune interaction, gastrointestinal
autonomic regulation, and neuroplastic recovery. It also clarifies the limits of inference: this is a single-patient narrative analysis
and therefore hypothesis-generating rather than definitive. Nevertheless, the trajectory described is medically important because
it illustrates a clinically credible pattern in which severe autonomic dysregulation may substantially improve over time when
neural structures remain sufficiently intact and cardiac, inflammatory, and gastrointestinal stressors are progressively brought
under control. The story is retained not as decoration but as a narrative medical humanities method for mapping physiological
states onto lived experience, thereby enriching the clinical account with patient-authored meaning.
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1. Introduction

Autonomic dysfunction is not a single disease but a syndrome
of impaired autonomic regulation affecting cardiovascular,
gastrointestinal, thermoregulatory, and other homeostatic
functions. Clinically, the crucial distinction is often not simply
whether dysautonomia is present, but whether it is primary and
neurodegenerative or secondary to potentially remediable drivers
[1]. That distinction matters because prognosis, therapeutic
strategy, and the moral tone of clinical communication all change
when reversibility remains biologically plausible. The present

manuscript develops a longitudinal first-person case interpretation
over approximately four and a half years. Its central claim is that a
severe period of autonomic collapse can, in some circumstances,
be followed by meaningful recovery. The paper, therefore, resists
deterministic assumptions. It proposes instead that, in selected
secondary cases, autonomic dysfunction reflects an overload state in
which inflammatory, haemodynamic, surgical, and gastrointestinal
stressors temporarily outrun regulatory capacity [2].
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In the published clinical literature, orthostatic hypotension
and related autonomic syndromes are defined physiologically
rather than impressionistically. Freeman and colleagues write
that orthostatic hypotension is a "sustained reduction" in blood
pressure on standing, reminding clinicians that dysautonomia
should be anchored in measurable physiology rather than
dismissed as vague symptom reporting [3]. In the present case, the
narrative emphasis is not on producing a full autonomic laboratory
dataset retrospectively, but on showing that the pattern of collapse
and recovery is coherent when interpreted through established
autonomic principles. Freeman and colleagues define orthostatic
hypotension as a "sustained reduction in blood pressure on
standing," emphasising anchoring in reproducible physiology.

2. Clinical Context and Case Framing

This paper concerns a prolonged illness trajectory that began in
2020 and extended into 2026. The proposed explanatory model
is cumulative rather than mono-causal [4]. Three major insults
are identified. First, the 2008 chikungunya virus infection is
considered a plausible inflammatory and neuroimmune destabiliser.
The neurological literature on chikungunya does not establish
autonomic dysfunction as an inevitable outcome. Still, it shows that
the virus can affect the nervous system and produce a broad range of
neurological complications [5]. In this manuscript, chikungunya is
therefore treated as a biologically plausible initiating stressor rather
than as a proven sole cause. Second, in 2021, cardiac tamponade
created a period of major cardiovascular compromise. Tamponade
is fundamentally a disorder of impaired filling and reduced cardiac
output. Such haemodynamic compromise is directly relevant
to autonomic regulation because baroreflex integrity depends
upon the cardiovascular system's capacity to generate and sense
effective pressure and volume changes. When the circulation is
mechanically constrained, compensatory autonomic signalling
may become intense yet ineffective, amplifying instability [6].

Third, to repair the tamponade, open-heart surgery with
cardiopulmonary bypass constituted an additional whole-body
insult. Cardiac surgery is well recognised as a setting in which
autonomic instability, inflammatory activation, rhythm disturbance,
and reduced heart rate variability may occur in the peri-operative
and post-operative periods [7]. In a susceptible individual already
burdened by prior inflammatory and haemodynamic disruption,
bypass-related stress may reasonably be interpreted as the third
hit that deepened dysregulation. The argument of the paper
is therefore not that one event explains everything, but that the
interaction of these insults exceeded baseline autonomic reserve.
The resulting syndrome affected the chronic dysregulation of
blood pressure, wakefulness, stamina, urinary, sexual, visual, and
gastrointestinal function, resulting in severe bodily incoherence.
The later improvement from 2024 onward is interpreted as
evidence against relentless primary degeneration and in favour of
secondary dysfunction with delayed recalibration.

3. The Knox (NOx) Framework
The Knox (NOx) Framework conceptualises autonomic dysfunction

as the product of vulnerability plus burden. Vulnerability refers
to the finite regulatory margin with which an individual's nervous
system maintains homeostasis under stress [8]. Burden refers to
a sequence of insults that are inflammatory, circulatory, surgical,
metabolic, gastrointestinal, or psychophysiological. When the
burden exceeds the reserve, the system can enter a prolonged state
of dysregulation. This framework is intentionally integrative. It
does notreduce illness to a single lesion. Instead, it treats autonomic
instability as an emergent systems-level disorder in which multiple
perturbations converge upon a shared regulatory network [9]. Such
a model is consistent with modern understandings of homeostasis,
neuroimmune interaction, and the distributed nature of autonomic
control. Goldstein characterises homeostasis not as static balance
but as continuously adaptive regulation under stress. A useful
implication follows: recovery need not require the nervous system
to return to a pre-insult naivety [10]. Recovery may instead
represent recalibration. External medical intervention stabilises
the environment in which the autonomic nervous system is
operating, the organism then gradually relearns a more sustainable
physiological rhythm. In that sense, treatment works from the
outside in, while biological adaptation proceeds from the inside
out [11].

4. Pathophysiological Interpretation

Several bodies of literature support this interpretation. First,
autonomic and immune processes are deeply intertwined.
Bellocchi and colleagues state that the "ANS regulates both innate
and adaptive immunity," making it reasonable to understand
inflammatory illness and autonomic dysregulation as mutually
amplifying rather than separate phenomena [12]. That principle
gives biological plausibility to the role of a prior viral insult in
lowering autonomic resilience. As Bellocchi and colleagues
observe, "the autonomic nervous system regulates both innate
and adaptive immunity," underscoring bidirectional neuroimmune
amplification. Second, cardiovascular compromise can distort
autonomic signalling through impaired preload, altered arterial
stretch, and baroreflex stress [13]. Even when tamponade is
discussed primarily in haemodynamic terms, its implications are
autonomic because the body responds to compromised filling with
intense, often maladaptive compensatory signalling. The present
case, therefore, interprets tamponade not merely as an isolated
cardiac event, but as an autonomic stress multiplier.

Third, post-cardiac-surgery autonomic abnormalities are well
documented, especially through reduced heart rate variability.
Nenna and colleagues describe HRV as a "novel tool" for detecting
postoperative autonomic instability [14]. HRV is not used here
as a retrospective measurement claim, but as a literature-based
mechanism supporting the idea that major cardiac surgery can leave
a persistent autonomic footprint. Nenna and colleagues describe
heart rate variability as "a novel tool" for detecting postoperative
autonomic instability. Fourth, gastrointestinal symptoms should
not be treated as incidental. The gut is a major autonomic organ
system, and gastrointestinal dysmotility can both reflect and
perpetuate dysautonomia. Kornum and colleagues emphasise
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the importance of directly assessing gastrointestinal autonomic
dysfunction, while the broader neuro-gastroenterology literature
confirms that autonomic regulation of the intestine is central
to physiological stability. In the present case, gastrointestinal
stabilisation is therefore interpreted not as a side issue, but as part
of the recovery mechanism itself [15].

Finally, the concept of recovery is biologically defensible.
The broad neuroscience literature on neuroplasticity and
neuroregeneration shows that functional recovery may follow
substantial perturbation when structural integrity is not
irreversibly destroyed [16]. Although most neuroplasticity reviews
focus on stroke, trauma, or spinal injury, the general principle is
still relevant here: physiological systems can regain function

through adaptation, compensation, and reorganisation over time.
Neuroplasticity literature affirms that recovery can occur through
adaptation, compensation, and reorganisation when structural
integrity is preserved.

5. Recovery Trajectory (2022-2026)

The clinical narrative can be divided into four broad phases. The
first phase, spanning 2022-2023, was haracterized by severe
dysregulation: orthostatic instability, profound fatigue, impaired
bodily reliability, and a sense that ordinary physiological self-
maintenance had become fragile or intermittently inaccessible.
This phase is best interpreted as the period in which cumulative
burden was greatest and compensatory mechanisms were least
effective [17].

Phase Period Clinical interpretation

I 2022-2023 Severe dysregulation, orthostatic instability, exhaustion, impaired physiological reliability
II 2024 Early stabilisation, partial predictability, reduced crisis intensity

I 2025 Functional improvement, increasing stamina and usability of daily life

v 2026 Near-normal or near-complete functional recovery in comparative clinical terms

Table 1

The second phase, through 2024, marks early stabilisation.
Improvement at this stage should not be romanticised, recovery
from autonomic collapse is often uneven, with good days and
setbacks coexisting. Nevertheless, a directional change becomes
clinically meaningful once the crisis gives way to partial
predictability [18].

The third phase, during 2025, is one of functional improvement.
The significance of this phase lies not merely in symptom reduction
but in the return of usable life-space. In autonomic illness, practical
gains such as increased stamina, improved upright tolerance, and
reduced need for constant compensatory vigilance often matter
more than perfect symptom eradication.

The fourth phase, by 2026, is described as near-complete or near-
normal function. In a cautious medical register, such language
should be understood comparatively rather than absolutely. The
central claim is not that every physiological metric is known to be
normal, but that the lived and clinically interpreted picture is one of
substantial restoration inconsistent with a relentlessly progressive
primary autonomic failure.

6. Differential Diagnosis: Primary Versus Secondary Dysau-
tonomia

A major strength of the manuscript is the explicit differentiation
between primary degenerative dysautonomia and secondary
multifactorial dysfunction. Primary autonomic failure typically
carries a more ominous trajectory because it is driven by
progressive neuropathology. By contrast, secondary dysautonomia
is interpreted in part by the underlying cause and its response to
treatment. As StatPearls observes, the importance of autonomic

dysfunction secondary to other diseases lies in its impact on
the prognosis of the primary disease process and on treatment
response. That distinction is central here. As summarised in
StatPearls, autonomic dysfunction may be "secondary to other
diseases," with major prognostic implications. The reported
trajectory supports the secondary interpretation for three reasons.
First, the illness appears temporally linked to major external
insults rather than emerging idiopathically. Second, the syndrome
spans both cardiovascular and gastrointestinal domains, consistent
with systemic dysregulation. Third, the long arc points toward
improvement rather than inexorable decline. None of these
elements proves a mechanism on its own, but together they create
a medically coherent pattern.

7. Narrative Medicine

Narrative medicine has repeatedly shown that illness cannot be
fully represented by biomedical variables alone. In prolonged
autonomic illness, patients often experience a gap between
measurable events and the felt experience of dysregulation: the
body behaves as though its rhythms have become estranged from
the self. The story functions as a second-order clinical map for that
estrangement and its resolution. The narrative reflects exhaustion,
impaired autonomic feedback, and the burden of surviving under
unstable physiological conditions. This captures early re-ordering,
the gradual return of steadiness, and the ambiguous emotional
terrain of recovery. The final point depicts reintegration: not merely
surviving, but again inhabiting the body as recognisably one's
own. Used this way, the story is a disciplined medical-humanities
method. It translates physiological experience into structured
language, rthythm, and memory. For a case report centred on long-
duration adaptation, that is not a sentimental addition but a valid

Adv Neur Neur Sci, 2026

Volume 9 | Issue 2 | 3



interpretive tool.

8. Limitations and Scope of Inference

This manuscript is hypothesis-generating and interpretive. It is not
a controlled study, and it does not claim to provide a complete
autonomic laboratory dataset, an invasive haemodynamic series,
or a standardised pre/post symptom inventory. Causal claims must
therefore remain proportionate. In particular, the proposed role of
chikungunya should be understood as plausible rather than proven,
and the recovery model should not be generalised uncritically to
all forms of dysautonomia. Many patients with autonomic failure
do not experience such recovery, especially where structural
neurodegeneration predominates. Even so, single-patient
longitudinal narratives remain valuable when they illuminate
a medically coherent pattern that challenges oversimplified
assumptions. The present case is important precisely because it
demonstrates that severe autonomic dysfunction need not always
be narrated as permanent deterioration.

9. Conclusion

This manuscript argues that the case is medically credible as an
instance of multifactorial secondary autonomic dysfunction with
substantial recovery over time. The most persuasive interpretation
is cumulative: a probable inflammatory trigger, a major episode
of haemodynamic compromise, and the added burden of open-
heart surgery together produced a prolonged autonomic collapse
from which gradual recalibration became possible once the
principal drivers were addressed. The broader clinical lesson is
twofold. First, clinicians should distinguish carefully between
primary degenerative autonomic failure and secondary autonomic
dysregulation. Second, the prognosis in secondary cases should
remain sufficiently open to recognise the possibility of meaningful
recovery. The autonomic nervous system is not infinitely resilient,
but neither is it merely passive. When structural integrity persists
and the major external burdens are relieved, recovery can be slow,
uneven, and real.
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