


Yes, emotionally ambiguous visual stimuli engage both amygdala salience and prefrontal
control networks.

1. Introduction

Emotionally ambiguous visual stimuli do appear to engage bottom-up amygdala-linked salience processing and top-down
prefrontal control systems during uncertainty resolution. The strongest direct evidence comes from multimodal studies of
ambiguous facial expressions showing directional effective connectivity between the amygdala, dorsomedial prefrontal cortex,
and ventromedial prefrontal cortex, with earlier amygdala than dmPFC responses and source-localized dmPFC top-down
regulation (Sun et al., 2023). Converging task fMRI studies show that explicitly resolving ambiguity recruits cortical control
networks, including cingulo-opercular and frontoparietal systems, while amygdala engagement varies with task demands and
stimulus clarity (Neta et al., 2013; Whitehead et al., 2024).

The broader literature supports the plausibility of this dual-process account but also qualifies it. Across emotion research,
negative and biologically salient pictures reliably engage the amygdala and associated salience circuitry (García‐García et al.,
2016; Ince et al., 2023). Top-down emotion generation, conflict resolution, and regulation consistently recruit medial,
dorsolateral, and cingulate prefrontal regions that can modulate amygdala-linked responding (Comte et al., 2014; Ochsner et al.,
2009; Ochsner et al., 2012). But the literature does not support a single fixed pathway: some reviews argue the amygdala chiefly
coordinates distributed cortical evaluation rather than operating through a dominant subcortical “low road,” and connectivity
direction can be context dependent rather than purely top-down (Pessoa & Adolphs, 2010; Underwood et al., 2021).

Does viewing emotionally ambiguous visual stimuli engage bottom-up amygdala salience networks and top-down
prefrontal networks to execute uncertainty resolution?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Research consensus on ambiguity-related emotion networks

The meter should favor “yes, with nuance.” Direct ambiguity studies support coordinated amygdala-to-prefrontal and prefrontal-
to-network interactions, but the exact balance depends on whether the task emphasizes passive viewing, explicit judgment,
conscious report, or regulation (Sun et al., 2023; Neta et al., 2013; Kajal et al., 2020).

2. Methods

This Deep Search synthesis drew on Consensus’s search over more than 170 million research papers indexed from Semantic
Scholar, PubMed, and other sources. The workflow identified 12,339 initial papers for the focal query, expanded the search
through six targeted strategy groups and citation crawling, screened 240 papers with relevance filtering, retained 159 eligible
papers after deduplication, and included the top 50 ranked papers for synthesis.

Search Strategy

11.4M

Retrieved

22 searches

1 citation graph use

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

2K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Deep search screening and inclusion workflow

The strategy combined ambiguity-specific searches, foundational emotion-network models, contrastive critiques, adjacent
uncertainty literatures, and network-decomposition queries.
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3. Results

3.1 Key Papers

Three papers anchor this corpus because they directly test ambiguity processing, dissociate bottom-up from top-down
mechanisms, or synthesize connectivity evidence across emotion studies (Sun et al., 2023; Comte et al., 2014; Underwood et al.,
2021).

Paper Summary

(Sun et al., 2023) Directly shows amygdala-dmPFC-vmPFC ambiguity network (Sun et al., 2023)

(Pessoa & Adolphs,
2010)

Separates bottom-up appraisal from top-down conflict resolution (Comte et al., 2014)

(Liu et al., 2022) Reviews context-dependent emotion connectivity beyond simple hierarchies (Underwood et al.,
2021)

FIGURE 3  Foundational papers for ambiguity network evidence

3.2 Direct Ambiguity Evidence

The clearest evidence comes from ambiguous face paradigms. In the 2023 multimodal study, ambiguity modulated both
amygdala and dmPFC neurons, with amygdala responses occurring earlier, consistent with bottom-up ambiguity representation,
while dmPFC exerted top-down regulation over other regions during resolution (Sun et al., 2023). The same study identified
directional effective connectivity among amygdala, dmPFC, and vmPFC, including direct amygdala-to-dmPFC bottom-up
coupling (Sun et al., 2023).

Other ambiguity studies converge more on control-network recruitment than on stronger amygdala responses per se. Explicit
valence judgments of ambiguous faces and scenes recruited a cingulo-opercular task-control network across stimulus classes,
while amygdala effects were more tied to explicit valence evaluation or passive viewing conditions (Neta et al., 2013). In a 2024
subject-specific ambiguity task, ambiguous expressions increased salience and frontoparietal control network activity, but the
right amygdala responded more strongly to explicit than ambiguous stimuli, indicating that ambiguity can shift processing
toward distributed control systems rather than simply amplifying amygdala magnitude (Whitehead et al., 2024).

3.3 Network Comparison

Dimension Bottom-Up Amygdala/Salience Top-Down Prefrontal/Control Citations

Earliest
response

Amygdala precedes dmPFC Later evaluative control (Sun et al., 2023)

Core regions Amygdala, aINS, dACC, PAG dmPFC, vmPFC, DLPFC, ACC (Ince et al., 2023; Comte
et al., 2014)

Ambiguity role Represents salience, uncertainty,
vigilance

Resolves conflict, guides decisions (Sun et al., 2023; Comte et
al., 2014)

Stimulus
effects

Stronger for salient negative
pictures/faces

Stronger with explicit judgment or
conflict

(García‐García et al., 2016;
Neta et al., 2013)
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Dimension Bottom-Up Amygdala/Salience Top-Down Prefrontal/Control Citations

Directionality Amygdala can drive insula/dACC
and visual cortex

mPFC/dmPFC can regulate
amygdala or network nodes

(Ince et al., 2023;
Sonkusare et al., 2022)

FIGURE 4  Bottom-up and top-down network roles compared

A consistent pattern emerges: amygdala-linked circuitry tends to signal biological salience and uncertainty rapidly, whereas
prefrontal systems become more prominent when the observer must categorize, regulate, or consciously resolve the meaning of
the stimulus (Ince et al., 2023; Kajal et al., 2020; Hur et al., 2020).

3.4 Boundary Conditions

The dual-process model is not universally expressed in the same way. Reviews challenge the idea that human affective vision
depends mainly on a dedicated subcortical shortcut, instead proposing that the amygdala coordinates cortical networks
evaluating biological significance (Pessoa & Adolphs, 2010). Systematic connectivity synthesis likewise finds mixed support for
predominantly prefrontal-downward control, with dynamic modulatory relationships among occipital, subcortical, and frontal
regions depending on task structure (Underwood et al., 2021).

Evidence near the end of the corpus reinforces this nuance. During conscious recognition of near-threshold emotional faces,
right frontoparietal gamma-band networks distinguished correct from incorrect perception, implying top-down access is
especially relevant for conscious resolution (Kajal et al., 2020). In uncertain threat anticipation, frontocortical regions show
relatively greater engagement under uncertainty, whereas dorsal amygdala and related extended amygdala regions can show the
reverse preference, suggesting functional fractionation rather than a single monotonic uncertainty response (Hur et al., 2020).

Results Timeline

Emotion-ambiguity research has moved from regional models to directional network models.

FIGURE 5  Timeline of influential papers, larger markers indicate more citations

Early work separated ventral salience/identification systems from dorsal effortful regulation systems (Phillips et al., 2003). Mid-
period studies dissociated bottom-up appraisal from top-down control in tasks involving conflict, uncertainty, and regulation
(Comte et al., 2014; Sarinopoulos et al., 2010). Recent work increasingly tests directionality directly with DCM, iEEG, high-field
fMRI, and multivariate methods (Sun et al., 2023; Sonkusare et al., 2022; Bo et al., 2021).

Top Contributors

Based on the 50 papers in this corpus, M. Neta, K. Ochsner, and W. Seeley appear most frequently, with journals such as
NeuroImage, Cerebral Cortex, and Journal of Cognitive Neuroscience recurring often (Neta et al., 2013; Ochsner et al., 2012;
Seeley, 2019).
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Type Name Papers

Author M. Neta [45b20e00e7ce5440a9b3ea7d3665bf26][9683ef2f3824524f9eaa5700ae972462]

Author K. Ochsner [3f0d1667937256c69b06cf33e0517cfc][7f16924134f55147b2bf48b2f0152f99]
[2f0cfd11f7105e8499dbed6e3ec02822]

Author W. Seeley [b8baba617182587897598b9b3cb86e99][e35f0d0fe5c35911b0a815fcc3e7990d]

Journal NeuroImage [72b6839be07e59389da454bed202cf86][07a5b8083c435b5ebf448e914c695829]
[757905967300589fbd34254f009a0a99]

Journal Cerebral Cortex [3d2b1868655e5d8288dceec08849e549][7f16924134f55147b2bf48b2f0152f99]
[bcfb1b85bfa45d0e84b462bfbc42ff0d]

Journal Journal of Cognitive
Neuroscience

[45b20e00e7ce5440a9b3ea7d3665bf26][69d978d8a8c45c829fbb5819339638d9]
[7fd138fe0e605fbaab221d19672898f1]

FIGURE 6  Authors and journals appearing most often

4. Discussion

The overall evidence supports the user’s formulation, but only in a qualified sense. For emotionally ambiguous visual stimuli,
especially ambiguous faces, there is now direct human evidence for both early amygdala-linked ambiguity coding and later or
concurrent prefrontal control-related resolution processes (Sun et al., 2023). This is strengthened by methodological
triangulation across fMRI, EEG, iEEG, and effective connectivity analyses (Sun et al., 2023; Sonkusare et al., 2022).

At the same time, the literature does not support a simplistic “bottom-up amygdala first, top-down PFC second” rule for all
emotional ambiguity. Amygdala magnitude can be smaller for ambiguous than explicit expressions in some tasks, while salience
and frontoparietal control networks increase their engagement with ambiguity and task difficulty (Whitehead et al., 2024).
Reviews and meta-analyses further show that connectivity direction depends on stimulus type, attention, awareness, and
whether the task involves passive viewing, explicit categorization, or deliberate regulation (Underwood et al., 2021; Buhle et al.,
2014).

A major strength of the corpus is breadth across ambiguity, salience, threat anticipation, and regulation, including several lower-
ranked but informative papers on uncertainty and conscious access (Morriss et al., 2021; Feng et al., 2022; Neta et al., 2020). A
major limitation is that many studies examine negative salience or uncertain threat rather than emotionally ambiguous visual
stimuli directly, so some inferences are analogical rather than stimulus-specific (Feng et al., 2022; Hur et al., 2020).

Claim
Evidence
Strength Reasoning Papers

Emotionally ambiguous faces
engage both amygdala and
prefrontal systems during resolution

Strong

Direct multimodal ambiguity studies
show directional coupling and
temporal dissociation

(Sun et al., 2023)

Amygdala-linked salience circuitry
supports rapid bottom-up signaling
of emotional uncertainty

Strong

Supported by salience-network,
threat, and negative-picture studies
with directional evidence

(Ince et al., 2023;
Zheng et al., 2017)
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Claim
Evidence
Strength Reasoning Papers

Prefrontal systems contribute to
explicit ambiguity resolution and
conscious appraisal

Strong

Repeated support from cingulo-
opercular, dmPFC, ACC, and
frontoparietal findings

(Neta et al., 2013;
Comte et al., 2014; Kajal
et al., 2020)

The amygdala is always more active
for ambiguity than clarity

Weak

Direct ambiguity studies show task-
sensitive and sometimes weaker
ambiguous amygdala responses

(Neta et al., 2013;
Whitehead et al., 2024)

Resolution depends on a single
fixed low-road/high-road sequence

Weak

Reviews favor many-roads and
context-dependent connectivity over
one canonical pathway

(Pessoa & Adolphs,
2010; Underwood et al.,
2021)

FIGURE 7  Key claims and supporting evidence strength

5. Conclusion

The literature supports a yes: viewing emotionally ambiguous visual stimuli engages both bottom-up amygdala-related salience
processing and top-down prefrontal control networks during uncertainty resolution. The best direct studies show coordinated
amygdala-dmPFC-vmPFC interactions, while the wider literature clarifies that these processes are distributed, task-sensitive,
and not reducible to a single serial pathway (Sun et al., 2023; Pessoa & Adolphs, 2010).

Research Gaps

Direct studies of emotional ambiguity remain narrower than the surrounding literatures on salience, threat, and regulation. The
biggest gaps are mechanistic generalization across stimulus classes, temporal precision, and longitudinal or clinical validation.

Topic/Outcome
Human
iEEG/DCM

Non-face
stimuli

Clinical
generalization

Longitudinal
data

Ambiguous facial emotion
resolution

3 1 2 GAP

Ambiguous emotional scenes GAP 4 1 GAP

Uncertain threat anticipation 1 5 4 GAP

Top-down regulation of ambiguity 2 2 2 GAP

Open Research Questions

Several future directions follow directly from these gaps.

Question Why

How do amygdala-prefrontal interactions differ between
ambiguous faces, ambiguous scenes, and ambiguous social
narratives?

Most direct evidence comes from faces, so
generalization across visual ambiguity domains remains
uncertain.
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Question Why

When ambiguity is resolved positively versus negatively, does
prefrontal input reshape amygdala representations or only
downstream decisions?

Current studies show coupling and appraisal links, but
the representational locus of reinterpretation is still
unclear.

How do anxiety and intolerance of uncertainty alter the balance
between salience-network amplification and prefrontal control
during ambiguous perception?

Clinical and individual-difference findings suggest
modulation, but mechanistic evidence remains sparse
and heterogeneous.

In sum, emotionally ambiguous visual stimuli do engage both bottom-up amygdala salience networks and top-down prefrontal
networks, but uncertainty resolution emerges from flexible, context-dependent network coordination rather than a single
hardwired route.

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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