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Ventromedial prefrontal cortex (vmPFC) is increasingly understood to make unique contributions
to learning and memory processes. Our laboratories’ neuropsychological and neuroimaging
findings are consistent with the proposition that vmPFC supports extraction of shared informa-
tion from new experiences and integration of prior experience with new learning. The influence
of vmPFC affects memory to our benefit (e.g., helpful inferences based on prior learning) and
our detriment (e.g., remembering typical information versus specific information). Further
investigation of vmPFC contributions to memory will enhance our appreciation of memory as a
cognitive ability with distributed neural substrates.

The discussant highlights the importance of elucidating the relative timing of vmPFC and
hippocampal contributions to associative inference. As noted in our article, we agree that
hippocampal involvement may precede that of the vmPFC. This would be consistent with fMRI
evidence indicating greater hippocampal engagement after single-trial learning (Zeithamova et
al., 2012). Necessity of vmPFC for single-trial learning could be addressed by administering the
same task to patients with focal, bilateral vmPFC lesions.

An intriguing addition to this hypothetical study would be a group of patients with bilateral
hippocampal damage. In prior work, patients with hippocampal damage did not consistently
demonstrate impaired performance in a single-trial associative memory task but showed impair-
ment in later task phases (Pajkert et al., 2017). Replication of that result and direct comparison
with vmPFC group performance would be a significant contribution to the field’s understanding
of the distinct contributions of vmPFC and hippocampus to associative inference learning.

Also, while single-trial associative inference paradigms are appealing in their simplicity, we
note one important consideration. Specifically, titrating performance to avoid floor and ceiling
effects in all task phases for all groups is essential for valid measurement of between-group
differences — and challenging to achieve in practice. In the study we reported, two exposures
to non-inference pairs yielded vmPFC group performance that was just above floor while the
NC group included individuals at or near the task ceiling. Single-trial designs might require
modifications to support valid measurement of between-group differences.

The discussant also proposes that “. . . the intact hippocampus compensated for impaired vmPFC
performance via the fast-binding pattern-completion process.” This proposal might be tested
empirically in an fMRI study of patients with bilateral vmPFC damage — this would allow
researchers to measure hippocampal activation absent vmPFC input. If hippocampus plays
a compensatory role in patients with vmPFC damage, one might predict greater hippocam-
pal activity during later encoding trials for patients with vmPFC damage relative to healthy
comparison participants.

In summary, research by our laboratories and others strongly suggests that vmPFC contributes
to associative inference and schematic memory in concert with a network of other memory-
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related brain regions. Consistent with the discussant’s commentary, we predict that the use of
converging methods including animal models, neuropsychology, and functional neuroimaging
will continue to refine our understanding of how this network interactively supports learning
and memory processes.
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