Frontal Lobe Injury and Psychosocial recovery: A Comparative case analysis to
Phineas Gage

Introduction

e Frontal lobe traumatic brain injury (TBI) is associated
with impaired executive control, affective dysregulation,
disinhibition, and complex neuropsychiatric sequelae due
to disruption of prefrontal-subcortical circuits. (1)

e Behavioural and psychiatric manifestations may
emerge sub acutely.

e Historical cases such as Phineas Gage remain
reference points not for lesion localisation per se, but for
illustrating the behavioural phenotype of prefrontal injury
and the potential for environmental structure to modulate
recovery trajectories.

e Modern cases allow re-examination of these classical
descriptions using contemporary neuropsychiatric
frameworks, imaging insights, and rehabilitation
principles. This case highlights how despite modern
advancements, outcomes can be worse- highlighting to
us where we can improve clinically.

Case Summary

e 30 year old male (FB), with severe TBI (GCS 7)
following a pedestrian—vehicle collision.

e |nitial CT demonstrated right frontal contusions (orbital
gyri, gyrus rectus, superior frontal gyrus) and
subarachnoid haemorrhage (surgery not indicated).

e Acute recovery uncomplicated; early neurocognitive
profile preserved except for language-limited MOCA
performance.

e From 6 to 36 months: emergence of persistent
headaches, psychosis (hallucinations, persecutory
delusions), prominent disinhibition, aggression, and
escalating forensic involvement.

¢ Recurrent homelessness, custodial episodes, and a
further suspected head injury in prison exacerbated
symptoms.

e Suboptimal treatment pathway: limited interpreter
access, minimal psychopharmacological optimisation,
delayed neuropsychiatry referral, and fragmented
community rehabilitation.

e At >3 years: severe, persistent dysexecutive and
behavioural syndrome with functional dependence.
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Comparison with Phineas Gage

Rationale
e The comparison is conceptual: both cases
demonstrate the core behavioural syndrome arising
from prefrontal network disruption.

e Precise neuroanatomy of Gage’s lesion has been
researched widely but cannot be confirmed, however it
is accepted that Gage displayed the now recognisable
features of frontal lobe injury.(2)

e Historical comparators illuminate enduring principles
of frontal lobe function and recovery, despite
limitations of 19th-century documentation.

Key Contrast
e Gage’s later occupation as a stage-coach driver
required sustained attention, error monitoring,
planning, behavioural inhibition, sensory-motor
integration, and stable social interaction, suggesting
partial restoration or compensation of disrupted
prefrontal networks. (3,4)

e His recovery likely benefitted from high
environmental structure, role consistency, and
predictable behavioural contingencies. (3,4)

e By contrast, FB encountered destabilising
environments, custodial settings, homelessness, and
Inconsistent clinical services which are conditions
known to impair behavioural recovery after TBI.

® The divergence underscores the interaction between
neurobiological injury and environmental modulation of
frontal-executive outcomes.
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Figure 1. Illustration of clinical summary of FB
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Key learning points

e Behavioural and psychiatric deterioration may occur
months after frontal TBl due to progressive disruption of
prefrontal-limbic circuits. (5)

e Early identification and intervention in dysexecutive and
behavioural syndromes are crucial for long-term
prognosis.

e Structured, predictable environments can scaffold
compensatory neuroplasticity and reduce behavioural
volatility following prefrontal injury. (6,7)

e Revisiting historical cases through a recovery-focused
lens, rather than emphasising the injury alone, can yield
new, clinically actionable insights

Figure 2. Taken from a paper mapping the connectivity damage in Phineas Gage. Modelling the
path of the tamping iron through the Gage skull and its effects on white matter structure. a) The
skull of Phineas Gage on display at the Warren Anatomical Museum at Harvard Medical School. b)
CT image volumes reconstructed, spatially aligned, and manual segmentation of the individual
pieces of bone dislodged by the tamping iron (rod), c) A rendering of the Gage skull with the best fit
rod trajectory and example fibre pathways in the left hemisphere intersected by the rod. d) A view of
the interior of the Gage skull showing the extent of fibre pathways intersected by the tamping iron in
a sample subject (not our patient i.e. one having minimal spatial deformation to the Gage skull). (8)

Discussion

e This case demonstrates a classic dysexecutive
behavioural syndrome following right prefrontal injury,
with subacute psychiatric decompensation.

e The comparison to Phineas Gage illustrates not only
anatomical similarity, but the influence of psychosocial
elements, behavioural scaffolding, and occupational
structure on recovery.

e Contemporary neurorehabilitation models - including
metacognitive strategy training, environmental
modification, and integrated multidisciplinary pathways
are aligned with principles implicitly evident in Gage’s
recovery.(6,7)

® The case highlights ongoing gaps between national
guidance and real-world service provision for individuals
with complex frontal lobe TBI.

- In our case delays in neuropsychiatry input,
iInconsistent interpreter availability, and lack of
coordinated community rehabilitation likely
contributed to progressive maladaptation.

Conclusion

This contemporary case and its historical analogue
illustrate that while frontal lobe injuries consistently
disrupt executive and socioemotional functions, recovery
Is profoundly shaped by environmental structure, access
to services, and coordinated rehabillitation pathways.
Structured routines, goal-oriented activity, and consistent
psychosocial support remain essential for modulating
long-term behavioural outcomes following prefrontal TBI.
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