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Abstract

Traumatic brain injury (TBI) is a major cause of
long-term  neurological impairment, often
resulting in persistent motor, cognitive, and
behavioral deficits. The management of severe
cases typically requires multimodal therapeutic
approaches, with growing interest in adjunctive
therapies such as medical cannabis. We report
the case of a previously healthy 28-year-old
female who sustained severe TBI following a
motor vehicle accident. Her clinical course was
marked by prolonged intensive care unit
admission, respiratory complications, and
significant neurological impairment, including
spastic hemiparesis, cognitive deficits, and
functional dependence. Medical cannabis was
introduced  during  hospitalization  and
subsequently administered through systemic,
topical, and inhalational routes throughout the
rehabilitation process. Over a five-year follow-
up period, the patient demonstrated progressive
clinical and functional improvement, evolving
from a bedridden state to assisted ambulation
with crutches. Notable outcomes included
improved cognitive engagement, reduction in
seizure episodes, decreased sialorrhea, enhanced
emotional stability, and accelerated healing of
pressure ulcers following topical cannabis use.
This case highlights the potential role of medical
cannabis as an adjunctive therapy in the
rehabilitation of severe TBI, particularly in
addressing complex neurological and functional
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Resumo

A lesdo cerebral traumatica (LCT) é uma das
principais causas de comprometimento
neurolégico de longo prazo, resultando
frequentemente em déficits motores, cognitivos e
comportamentais persistentes. O tratamento de
casos graves geralmente requer abordagens
terapéuticas multimodais, com crescente
interesse em terapias adjuvantes, como a
cannabis medicinal. Relatamos o caso de uma
mulher de 28 anos, anteriormente saudavel, que
sofreu uma LCT grave ap6s um acidente
automobilistico. Seu quadro clinico foi marcado
por internacdo prolongada na unidade de
terapia intensiva, complicacGes respiratdrias e
comprometimento  neuroldgico significativo,
incluindo  hemiparesia espastica, déficits
cognitivos e dependéncia funcional. A cannabis
medicinal foi introduzida durante a internagéo e,
posteriormente, administrada por vias sistémica,
topica e inalatdria ao longo do processo de
reabilitacdo. Ao longo de um periodo de
acompanhamento de cinco anos, a paciente
apresentou melhora clinica e funcional
progressiva, evoluindo de um estado de
imobilizacdo no leito para deambulacdo
assistida com muletas. Resultados notaveis
incluiram melhora no envolvimento cognitivo,
reducdo nos episddios convulsivos, diminuicédo
da sialorreia, maior estabilidade emocional e
cicatrizacdo acelerada de Ulceras de pressao
apods o uso topico de cannabis. Este caso destaca
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impairments. The multimodal use of cannabis
may contribute to symptom control and
functional recovery, supporting its consideration
in integrative therapeutic strategies.

Keywords: Medical Cannabis. Traumatic Brain
Injury. Neurorehabilitation. Spasticity. Pressure
Ulcers. Case Report.

o papel potencial da cannabis medicinal como
terapia adjuvante na reabilitacdo de TCE grave,
particularmente no tratamento de
comprometimentos neuroldgicos e funcionais
complexos. O uso multimodal da cannabis pode
contribuir para o controle dos sintomas e a
recuperacdo  funcional, justificando sua

consideracdo em estratégias terapéuticas
integrativas.

Palavras-chave: Cannabis Medicinal. Lesdo
Cerebral Traumética.  Neurorreabilitacdo.
Espasticidade. Ulceras de Pressdo. Relato de
Caso.

1 INTRODUCTION

Severe traumatic brain injury (TBI) remains one of the leading causes of morbidity
and mortality among young adults, often resulting in long-term motor, cognitive, and
behavioral impairments. The complexity of these conditions requires multimodal
therapeutic approaches, including intensive rehabilitation and pharmacological
interventions aimed at controlling symptoms such as spasticity, pain, sleep disturbances,
and neurobehavioral alterations (Karaboue et al., 2024; Torregrossa et al., 2023).

In recent years, medical cannabis has emerged as a promising therapeutic
alternative in the management of complex neurological conditions. Its main components,
particularly cannabidiol (CBD) and tetrahydrocannabinol (THC), have been associated
with neuroprotective, anticonvulsant, anxiolytic, and analgesic effects, as well as
potential benefits in mood regulation and cognitive function (Hidding et al., 2024; Hoch
et al., 2025).

Although growing evidence supports its use in chronic neurological disorders, its
application in the context of severe TBI remains poorly explored in the literature,
especially in longitudinal approaches evaluating multiple routes of administration and
functional outcomes over time. Recent studies have highlighted the increasing interest in
the endocannabinoid system as a therapeutic target in traumatic brain injuries, particularly
due to its potential anti-inflammatory, antioxidant, and neuroplasticity-modulating effects
(Lins et al., 2023; Aychman et al., 2023).

_ Veredas do Direito, v.23, 238176 — 2026




ADJUVANT MEDICAL CANNABIS IN SEVERE TRAUMATIC BRAIN INJURY: FUNCTIONAL AND NEUROLOGICAL OUTCOMES

In this context, the present study aims to report the clinical, functional, and
neurological evolution of a patient with severe TBI undergoing adjuvant treatment with
medical cannabis administered through different routes, highlighting its potential effects

on the rehabilitation process.
2 CASE REPORT

A 28-year-old previously healthy female patient was involved in a motor vehicle
rollover accident in September 2020. She received pre-hospital care, initial stabilization,
and was subsequently transferred to a tertiary care hospital.

Upon admission, she presented with findings consistent with severe traumatic
brain injury (TBI), associated with facial and thoracic trauma, evolving with traumatic
cerebral edema and respiratory failure. She remained hospitalized in the intensive care
unit for approximately 18 to 21 days, during which she developed pneumonia, managed
with antibiotic therapy and respiratory physiotherapy support.

During hospitalization, she underwent maxillofacial reconstructive surgery and
tracheostomy due to prolonged intubation. At hospital discharge in October 2020, she
was bedridden, with low motor responsiveness, limited interaction, and required
pharmacological support, including risperidone, gabapentin, and baclofen.

During the hospital phase, medical cannabis was initiated by family decision,
initially administered systemically, with subsequent expansion to topical use and, later,
inhalational administration, constituting a multimodal therapeutic approach throughout
the rehabilitation process.

In the following months, the patient began intensive multidisciplinary
rehabilitation, evolving from a state of total dependence, with tracheostomy and
nasoenteral tube feeding, to gradual functional recovery. In 2021, she remained
bedridden, presenting with spastic left hemiparesis and significant cognitive impairment.

Throughout 2022 and 2023, gradual improvement in communication was
observed, along with increased participation in activities of daily living and progression
to wheelchair use, although still requiring full-time assistance. During this period, full-
spectrum cannabis oils rich in CBD and THC were maintained, along with topical

application for skin lesions.
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In this context, the patient’s clinical and functional evolution throughout follow-

up is noteworthy, including neurological, motor, and wound healing aspects, which are

summarized below to facilitate a clearer understanding of the therapeutic trajectory and

observed outcomes.

Table 1. Summary of clinical, functional, and therapeutic evolution of the patient throughout follow-up

Domain Clinical Phase Key Findings
Initial Event September 2020 Severe traumatic brain injury following motor vehicle
rollover; associated facial and thoracic trauma
ICU Course First 18-21 days | Traumatic cerebral edema; respiratory failure; pneumonia;

mechanical ventilation; intensive care support

Hospital Discharge October 2020 Bedridden; low motor responsiveness; limited interaction;
tracheostomy; pharmacological support (risperidone,
gabapentin, baclofen)
Cannabis Initiation During Medical cannabis initiated (family decision); initially
hospitalization systemic administration
Early Rehabilitation 2020-2021 Total dependence; tracheostomy; nasoenteral feeding;
spastic left hemiparesis; severe cognitive impairment
Cannabis Modulation 2021 onward Expansion to topical and later inhalational routes; use of
full-spectrum formulations (CBD + THC)
Intermediate 2022-2023 Improved communication; increased participation in

Functional Status

activities of daily living; progression to wheelchair use;
continued full assistance

Neurobehavioral
Outcomes

Progressive

Reduction in seizure episodes; decreased sialorrhea;
improved emotional stability; enhanced social interaction

Motor Recovery

Up to 2025

Transition from bedridden state to assisted ambulation with
crutches; ongoing physiotherapy

Therapeutic
Adjustment

Around 2025

Introduction of higher THC concentration formulations;
initiation of inhaled cannabis

Cutaneous Outcomes

During follow-up

Accelerated healing of pressure injuries after topical
cannabis use (~15 days resolution)

Overall Outcome

Long-term
follow-up

Progressive neurological, functional, and clinical
improvement under multimodal rehabilitation with adjuvant
cannabis use

Source: Elaborated by the authors.

From 2025 onward, significant improvement in motor and cognitive function was

observed, with enhanced attention, social interaction, and functional adaptation. During

this period, an oil formulation with higher THC concentration was introduced, followed

by the use of inhaled cannabis.

As a functional outcome, the patient progressed from an initially bedridden state

to ambulation with the aid of crutches, while maintaining continuous physiotherapy

follow-up. In parallel, improvements in neurobehavioral aspects were observed, including
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reduction in seizure episodes, decreased sialorrhea, improved emotional stability, and
enhanced quality of social interaction.

Additionally, topical cannabis use was associated with accelerated healing of
pressure injuries, with lesion resolution occurring within approximately 15 days,

according to clinical records.
3 DISCUSSION

The present case illustrates a complex and long-term clinical evolution following
severe traumatic brain injury, highlighting the potential role of medical cannabis as an
adjuvant therapeutic strategy in the context of neurorehabilitation. The diversity of
clinical manifestations observed throughout follow-up reinforces the need for integrated
and individualized therapeutic approaches, particularly in scenarios involving severe
neurological injury and prolonged recovery (Karaboue et al., 2024; Torregrossa et al.,
2023).

In this context, the use of cannabis at different time points and through multiple
routes of administration allowed for the observation of its possible contribution to various
clinical outcomes, including neurological, functional, and cutaneous aspects. This
characteristic enhances the scientific relevance of the case, particularly due to its
longitudinal approach and the central role of cannabis as a complementary therapeutic
resource in neurorehabilitation (Hidding et al., 2024; Lins et al., 2023).

Thus, the analysis of the main clinical and therapeutic domains allows for a more
in-depth discussion of the role of medical cannabis in the rehabilitation of patients with

severe TBI, considering its potential effects across different dimensions of care.
3.1 Medical cannabis and neurobehavioral modulation

The improvements observed in cognitive, behavioral, and emotional domains
suggest a potential modulatory effect of cannabis on neural circuits involved in mood

regulation, attention, and social interaction. Cannabinoids act on the endocannabinoid

system, which plays a central role in synaptic modulation and the maintenance of neural
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homeostasis, and is considered a relevant therapeutic target in various neurological
conditions (Lins et al., 2023; Hidding et al., 2024).

In this context, activation of cannabinoid receptors may influence neuroplasticity
processes, contributing to functional reorganization following brain injury. This effect is
particularly relevant in patients with severe TBI, in whom recovery largely depends on
the adaptive capacity of the central nervous system and the modulation of secondary
injury cascades (Aychman et al., 2023; Lins et al., 2023).

Furthermore, the reduction in seizure episodes and sialorrhea observed in this case
reinforces the role of cannabis in specific neurophysiological mechanisms. Recent
literature indicates that CBD has a more established application in refractory epilepsy and
is being increasingly investigated in other complex neurological conditions, thereby
supporting the biological plausibility of the clinical findings observed in this report (Hoch
et al., 2025; Hidding et al., 2024).

3.2 Functional evolution and motor recovery

The functional progression observed, from a bedridden state to assisted
ambulation, reflects a significant and clinically meaningful recovery trajectory. This type
of evolution, particularly in the context of severe TBI, underscores the importance of
interventions that act synergistically on multiple systems involved in motor function,
especially in the presence of spasticity, hemiparesis, and associated cognitive impairment
(Karaboue et al., 2024; Torregrossa et al., 2023).

The use of cannabis throughout this process may be associated with modulation
of spasticity, improvement in motor control, and enhanced body awareness. These factors
are essential for the reacquisition of motor skills and for increasing functional
independence in patients with neurological deficits, aligning with recent studies on
cannabis use in neurological disorders with a spastic component (Martinez-Paz et al.,
2023; Hansen et al., 2023).

Additionally, the progressive introduction of different formulations, with varying
CBD and THC compositions, suggests an adaptive therapeutic approach. This strategy
may have contributed to optimizing clinical effects across different stages of recovery,
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promoting a more consistent functional progression aligned with the long-term
rehabilitation process (Hidding et al., 2024; Azadvari et al., 2024).

3.3 Topical cannabis use and pressure injury healing

One of the most notable findings of this case was the accelerated healing of
pressure injuries following the topical use of cannabis-derived products. This outcome
suggests a potential role of cannabinoids in modulating local inflammatory processes, as
well as in promoting tissue regeneration under conditions of cutaneous impairment, an
area increasingly explored in recent reviews (Parikh et al., 2024; Niyangoda et al., 2024).

From a physiological perspective, cannabinoids exhibit anti-inflammatory and
analgesic properties, in addition to potential effects on angiogenesis and local immune
response. These mechanisms may facilitate tissue recovery in settings of prolonged stress,
such as in patients with reduced mobility and increased susceptibility to pressure-related
skin lesions (Parikh et al., 2024).

Although topical cannabis use remains underexplored in the literature, the
findings of this case point to a promising clinical application. In patients at high risk for
pressure injuries, this approach may represent a complementary strategy in wound
management, contributing to improved quality of life and reduction in long-term care
burden (Niyangoda et al., 2024; Parikh et al., 2024).

3.4 Multimodal approach and therapeutic integration

The clinical evolution observed in this case reinforces the importance of an
integrated therapeutic approach in the management of patients with severe TBI. The
complexity of clinical manifestations requires strategies that address multiple dimensions
of care, including symptom control, functional rehabilitation, and psychological support,
particularly in clinical trajectories marked by long-term sequelae (Karaboue et al., 2024;
Torregrossa et al., 2023).

In this context, medical cannabis emerges as a complementary therapeutic
resource with potential effects across different clinical domains. The use of multiple

routes of administration, systemic, topical, and inhalational, broadens the therapeutic
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scope, allowing for more targeted and adaptable interventions, in line with the
contemporary trend toward personalized approaches in neurological care (Hidding et al.,
2024; Hoch et al., 2025).

Furthermore, the integration of cannabis into a comprehensive therapeutic plan
may facilitate a more individualized approach to patient care. This characteristic is
particularly relevant in prolonged rehabilitation processes, in which continuous
adaptation of therapeutic strategies is essential to achieve improved clinical and

functional outcomes over time (Lins et al., 2023; Hidding et al., 2024).
4 CONCLUSION

The adjuvant use of medical cannabis in a patient with severe traumatic brain
injury was associated with progressive improvement in clinical, neurological, and
functional parameters throughout the rehabilitation process, highlighting its potential as
a complementary therapeutic tool. These findings suggest that cannabis may play a
supportive role in addressing complex symptom clusters commonly observed in severe
neurological conditions, particularly in long-term recovery trajectories.

The findings of this case reinforce the role of cannabis as an innovative resource
in the management of complex neurological conditions, particularly when integrated into
rehabilitation strategies, contributing to improvements in patient quality of life and
functional outcomes. Furthermore, its multimodal application and adaptability across
different clinical domains underscore its relevance as part of a personalized and evolving
therapeutic approach.

Therefore, the importance of expanding clinical studies investigating the use of
medical cannabis across different neurological contexts is emphasized, in order to
strengthen the evidence base supporting its incorporation into contemporary clinical
practice. Future research, particularly well-designed longitudinal and controlled studies,
will be essential to better define its efficacy, safety profile, and optimal therapeutic

protocols.
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