


Yes, acute trauma and emotional flooding often shift control from prefrontal regulation to
defensive autonomic responses.

1. Introduction

Extreme emotional flooding or acute trauma often does trigger a shift away from flexible prefrontal regulation toward faster
subcortical and autonomic defense responses, but the literature does not support a simple all-or-none “autonomic override” in
every person or every threat context. Foundational reviews describe threat responses as conserved defense programs involving
the amygdala, hypothalamus, periaqueductal gray, autonomic nuclei, and stress-hormone systems, with freezing, fight, and flight
emerging as coordinated modes rather than metaphorical labels (Kozlowska et al., 2015; Godoy et al., 2018). Acute stress rapidly
activates the sympathomedullary and hypothalamic-pituitary-adrenal systems, releasing catecholamines and glucocorticoids
that alter cardiovascular state, vigilance, and action readiness (Roelofs, 2017; Godoy et al., 2018; Girotti et al., 2017).

The strongest mechanistic evidence for “override” comes from work showing that high catecholamine states impair prefrontal
cortical function while strengthening amygdala-driven and habitual responding (Arnsten et al., 2014). Human trauma research
aligns with this model: trauma-script provocation in PTSD is associated with reduced ventromedial prefrontal and rostral anterior
cingulate activation alongside increased amygdala and insula activity, a profile that favors defense-program activation
(Kozlowska et al., 2015). At the same time, many papers emphasize that prefrontal cortex is not merely shut off; it can still
regulate, bias, or even directly drive defensive selection depending on circuit, stress intensity, and individual resilience
(Kenwood et al., 2021; Borkar et al., 2024; Kaldewaij et al., 2021).

Does extreme emotional flooding or acute trauma trigger an autonomic override of prefrontal cortex processing and
initiate basal fight, flight, or freeze responses?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Consensus on trauma-triggered defensive autonomic state shifts

The meter should be read as a strong “yes, usually,” with an important caveat: evidence supports rapid stress-driven weakening
of higher-order control and recruitment of defensive circuits, but not a universal complete loss of prefrontal influence (Arnsten et
al., 2014; Weis et al., 2021; Wang et al., 2024).

2. Methods

This synthesis used a Deep Search workflow over more than 170 million research papers indexed in Consensus, including
Semantic Scholar, PubMed, and related scholarly sources. The initial query and targeted follow-up searches focused on stress
neurobiology, prefrontal top-down control, autonomic activation, trauma, defensive behavior, and fight-flight-freeze
mechanisms. Across all searches, 605 papers were identified from the seed query, 240 were screened in detail after machine-
learned relevance filtering and citation expansion, 183 were judged eligible, and 50 were included in the final ranked corpus.

The included set combines reviews, meta-analyses, human neuroimaging, psychophysiology, longitudinal trauma studies, and a
smaller number of mechanistic circuit papers used to clarify causal pathways. The corpus was weighted toward human
evidence, while animal-informed circuit papers were used to interpret conserved defensive systems when human causal
evidence was limited.
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Search Strategy

9M

Retrieved

22 searches

1 citation graph use

All papers retrieved from 22 searches and 1
citation graph use.

2.4K
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Papers meeting relevance and quality criteria,
after deduplication

50
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Top papers selected to be included in the final
analysis

FIGURE 2  Deep search screening and inclusion flow

Searches combined direct trauma terms with mechanistic variants covering top-down control, executive dysfunction, autonomic
activation, and distinct defensive response modes.

3. Results

3.1 Key Papers

Several papers anchor this literature because they connect acute stress physiology to defensive behavior selection and
prefrontal regulation across levels of analysis. Arnsten et al. provide the clearest stress-induced prefrontal impairment model
(Arnsten et al., 2014), Roelofs synthesizes freezing as a biologically organized defensive state rather than simple passivity
(Roelofs, 2017), and Kozlowska et al. link trauma phenotypes to defense-cascade circuitry in humans (Kozlowska et al., 2015).

Paper Summary

(Kalisch et al., 2024) Catecholamines impair PFC and favor primitive circuits (Arnsten et al., 2014)

(Kozlowska et al., 2015) Fronto-amygdala links govern freeze-to-action shifting (Roelofs, 2017)

(Kenwood et al., 2021) Trauma cues reduce anterior regulation, raise amygdala drive (Kozlowska et al., 2015)

FIGURE 3  Foundational papers anchoring the defensive response literature

3.2 Defensive Modes

Threat responses are not unitary. Freezing is a parasympathetically dominated action-preparation state, whereas fight and flight
are more strongly linked to sympathetic acceleration (Roelofs, 2017). Upon increasing threat, animals and humans shift across
qualitatively different defensive modes, and the ability to transition flexibly matters for adaptive coping (Roelofs, 2017;
Kozlowska et al., 2015).

Dimension Freezing Fight/Flight Citations

Core state Behavioral inhibition Active escape/attack (Roelofs, 2017)

Cardiac
pattern

Bradycardia tendency Tachycardia tendency (Roelofs, 2017)
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Dimension Freezing Fight/Flight Citations

Function Information gathering, action
preparation

Immediate mobilization (Roelofs & Dayan, 2022)

Main circuitry Amygdala-PAG-vagal systems Amygdala-hypothalamus-
brainstem

(Roelofs, 2017; Šimić et al.,
2021)

Threat level
bias

Often earlier or appraisal-linked Often higher intensity or attack
stage

(Roelofs, 2017; Borkar et al.,
2024)

FIGURE 4  Comparison of major defensive response modes

High-intensity threat also biases action selection toward flight over freezing in specific central amygdala circuits, and recent
work shows a direct prefrontal-to-central amygdala pathway can be necessary and sufficient for avoidance and flight (Borkar et
al., 2024).

3.3 Prefrontal Control Under Stress

The evidence does not show that prefrontal cortex simply disappears during trauma. Instead, acute stress appears to degrade
some executive and inhibitory functions while preserving or recruiting other prefrontal subnetworks depending on phase and
person (Sinha et al., 2016). Acute stress impairs working memory, problem solving, and cognitive flexibility, while amplifying
salience-network processing and environmental scanning (Girotti et al., 2017).

Healthy stress adaptation often includes dynamic vmPFC recovery after an initial dip, and greater vmPFC flexibility correlates
with active coping (Sinha et al., 2016). In contrast, PTSD and related vulnerability states are characterized by deficient cortical
modulation of amygdala, striatum, and PAG, lower HRV, and disrupted coupling between central autonomic network
connectivity and peripheral autonomic state (Weis et al., 2021; Thome et al., 2017).

Experimental manipulation supports a causal regulatory role for PFC: excitatory stimulation of left DLPFC reduces heart rate,
favors vagal predominance, and attenuates stress-induced sympathetic activation in healthy humans (Carnevali et al., 2019).

3.4 Trauma, Dissociation, and Variability

Trauma-related defense is heterogeneous rather than uniformly hyperaroused. Classic PTSD more often aligns with active fight-
or-flight and hyperarousal, whereas dissociative PTSD shows more passive or submissive defensive patterns linked to
ventrolateral PAG connectivity and autonomic blunting (Harricharan et al., 2016). Reviews of trauma-related dissociation,
however, find inconsistent autonomic findings overall and do not support a robust, uniform hypoarousal signature (Beutler et al.,
2022).

Context also matters. In psychosocial stress, neuroimaging meta-analysis suggests greater engagement of emotion regulation
and goal-directed systems than a pure motoric fight-or-flight pattern, whereas physiological stress more strongly recruits
motoric defensive circuitry (Kogler et al., 2015). Acute stress can also impair safety learning through prefrontal interneuron-
related mechanisms, showing that stress biases defensive appraisal, not just raw autonomic output (Wang et al., 2024).

Results Timeline

Defensive response research has progressed from broad stress models to circuit-level trauma mechanisms.
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FIGURE 5  Timeline of defensive response papers; larger markers indicate more citations

The timeline shows an early emphasis on foundational autonomic and amygdala models, followed by stress–PFC interaction
frameworks, and then newer work on PAG subtypes, central autonomic network connectivity, resilience, and causal cortico-
amygdala circuits (Lang et al., 2000; Arnsten et al., 2014; Harricharan et al., 2016; Borkar et al., 2024).

Top Contributors

Across this corpus, K. Roelofs, J. Thayer, and B. McEwen appear most prominently, while Neuropsychopharmacology,
Biological Psychiatry, and NeuroImage are the most frequent journals represented.

Type Name Papers

Author K. Roelofs [5fe1432fd1695f009ee33c8370d2bc35][24a8408a1b8c5fb39919b6c8d95185f2]
[6b5594fe4a6c578ea5f25d6c8d69f91f]

Author J. Thayer [476640d385b8520dad3c096cb202892a][f1f3f8cf91c05ad6aec75c750c95df16]
[c8d7d0482fc759ad9f1dc355d099b553][9dc5c0f80aa353bdbacb58cd0a28e7eb]

Author B. McEwen [ffd870d46a625c7eac11c0a2df355dc9][a8e3946ad0645d258396bb6aceaae92d]

Journal Neuropsychopharmacology [d915f00052ed5651b7b4166e8baa60ed][7b8545c6724b549d92900e41d3519368]
[001533316b735bb5aca57b897ee38893][b34c79e881315435a2a46b9c7c825763]

Journal Biological Psychiatry [8e8d5acb06165aa3a2082026a7e5cb8e][06692c331dea55608e140748e46c3ecd]
[d58a3594859f553684f48c25f414a16c]

Journal NeuroImage [bb45206ed0f75def8e366d563f20763b][f0a236bd22a15381a13e3b3236b5c6b4]

FIGURE 6  Authors and journals appearing most in included papers
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4. Discussion

Taken together, the corpus supports the core proposition that acute trauma or overwhelming emotion can rapidly bias the
organism toward autonomic defensive modes while weakening higher-order prefrontal control. That conclusion is strongest
where multiple literatures converge: stress physiology shows rapid catecholamine and HPA activation (Godoy et al., 2018; Girotti
et al., 2017), circuit reviews show amygdala-hypothalamus-PAG pathways governing freezing, fight, and flight (Kozlowska et al.,
2015; Arnsten et al., 2014), and human imaging links trauma vulnerability to reduced prefrontal regulation with heightened limbic
reactivity (Weis et al., 2021; Bolsinger et al., 2018).

The main limitation is that “override” is often a conceptual shorthand rather than a directly measured binary event. Much of the
strongest mechanistic language comes from reviews and translational models, while human studies more often infer reduced
top-down control from imaging, HRV, or symptom-provocation patterns rather than measuring a literal switch (Arnsten et al.,
2014; Thayer et al., 2012; Thome et al., 2017). The corpus also shows clear heterogeneity by stressor type, threat imminence,
trauma history, and phenotype. Dissociative hypoarousal is not as consistently supported as once assumed (Beutler et al., 2022),
and some acute stress studies show adaptive vmPFC remobilization rather than pure collapse (Sinha et al., 2016).

A second nuance is that prefrontal cortex can both restrain and shape defense. Some pathways inhibit amygdala output and
support extinction or resilience (Arnsten et al., 2014; Kaldewaij et al., 2021), whereas other prefrontal projections can help select
active defense under intense threat (Borkar et al., 2024). The most accurate model is therefore not “cortex off, body on,” but a
stress-dependent reweighting of control toward fast defensive circuitry, with large individual differences in how completely
regulation fails or recovers (De Kloet et al., 2019; Kalisch et al., 2024).

Claim
Evidence
Strength Reasoning Papers

Acute threat rapidly activates
autonomic and endocrine defense
systems.

Strong

Strong cross-review consensus
across stress physiology and
defense-cascade literatures.

(Roelofs, 2017; Godoy et
al., 2018; Girotti et al.,
2017)

High acute stress weakens prefrontal
executive regulation and favors
limbic/habitual responding.

Strong

Supported by convergent
translational reviews and human
stress imaging.

(Arnsten et al., 2014;
Girotti et al., 2017; Weis
et al., 2021)

Fight, flight, and freeze are biologically
distinct defensive modes with partly
distinct autonomic signatures.

Strong

Repeatedly replicated across
animal-human defensive models.

(Roelofs, 2017;
Harricharan et al., 2016)

Prefrontal cortex remains involved
during stress and can either regulate or
route defensive responses.

Moderate

Strong but more circuit-specific
evidence; not a simple shutdown
model.

(Borkar et al., 2024;
Suzuki & Tanaka, 2021;
Chen et al., 2021)

Trauma-related dissociation reflects a
distinct hypoarousal autonomic state.

Weak

Evidence is mixed, with
systematic review showing no
clear physiological trend.

(Beutler et al., 2022)

FIGURE 7  Key claims and supporting evidence in corpus
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5. Conclusion

The full corpus supports a qualified yes: extreme emotional flooding and acute trauma commonly trigger rapid autonomic
defense states and reduce flexible prefrontal control, helping initiate freezing, flight, or fight. The strongest evidence favors a
stress-induced shift in network balance rather than a universal hard switch, with amygdala, PAG, hypothalamus, catecholamines,
glucocorticoids, and frontolimbic connectivity all contributing (Arnsten et al., 2014; Kozlowska et al., 2015; Broussot et al., 2022).
Individual differences in resilience, trauma history, and circuit integrity strongly shape whether this shift is brief and adaptive or
persistent and pathological (Kaldewaij et al., 2021; Bolsinger et al., 2018).

Research Gaps

The literature is broad mechanistically but thinner where it needs direct, person-level tests of switching dynamics across
defensive phenotypes and time.

Topic/Outcome
Human causal
circuits

Real-time
autonomics

Longitudinal
trauma

Dissociation
subtype

Acute freeze-to-flight
switching

2 4 1 1

Prefrontal failure during
trauma

3 5 3 2

PTSD hyperarousal profiles 4 8 5 4

Dissociative hypoarousal 1 4 2 5

Open Research Questions

Direct human tests are still needed to distinguish transient adaptive defensive reweighting from pathological loss of regulatory
control.

Question Why

When does acute stress produce temporary prefrontal
reweighting versus true loss of regulatory control over
amygdala-PAG defense circuits?

This would separate adaptive rapid responding from
maladaptive override and clarify when intervention should
target arousal, appraisal, or executive control.

Which physiological markers best distinguish hyperaroused
fight-flight states from passive freezing and dissociative
immobility in real time?

Current dissociation findings are inconsistent, limiting diagnosis
and mechanistic precision across trauma phenotypes.

Can strengthening specific prefrontal pathways before
trauma exposure improve resilience to later defensive
dysregulation?

Longitudinal resilience studies suggest yes, but causal
preventive evidence in humans remains sparse.

In sum, extreme emotional flooding or acute trauma usually does initiate basal defensive responses through stress-driven
reweighting away from flexible prefrontal control, but the degree of “override” is variable rather than absolute.

These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright
holders’ consent.
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