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Summary

Leprosy remains a significant public health challenge in many regions of the world, with peripheral nervous system
impairment being one of the main causes of functional disability associated with the disease. In this context,
decompressive neurolysis procedures play a relevant role in preserving neurological function and rehabilitating
patients affected by peripheral neuropathies. This article reviews the scientific evidence related to neuroanesthesia
applied in these procedures, exploring its interface with neurophysiological monitoring, occupational medicine, and
the neurosciences of human performance.

Beyond the technical aspects involved in anesthetic management, this article discusses how cognitive, emotional,
and occupational factors influence decision-making in highly complex surgical environments. The literature reviewed
demonstrates that elements such as situational awareness, crisis management, stress regulation, structured
communication, and prevention of professional fatigue have a direct impact on patient safety and the performance of
perioperative teams.

The analysis shows that the integration of neuroanesthesia, occupational health, and cognitive neuroscience
broadens the understanding of the factors that underpin highly reliable surgical systems. The knowledge produced in
these areas provides a basis for the development of structured training methodologies, risk management protocols,
and professional development models that can be replicated in different healthcare settings. In this way, contemporary
anesthetic practice is understood not only as technical support for the surgical act, but also as a strategic field for
building organizational cultures focused on safety, operational resilience, and excellence in care.

Keywords: Neuroanesthesia; Leprosy; Peripheral Neurolysis; Occupational Health; Applied Neurosciences;
Perioperative Safety.

Abstract

Leprosy constitutes a chronic endemic disease that promotes peripheral nervous system impairment, requiring
decompressive neurolysis surgeries to mitigate physical deformities and neuropathic pain. This review article analyzes
the contemporary scientific evidence underlying the practice of applied neuroanesthesia in peripheral neurolysis
procedures. The impact of specialized medical volunteering in rehabilitation workshops is explored, and the
occupational health determinants for anesthesiologists are discussed in the context of occupational medicine.

Additionally, the application of neurosciences in optimizing clinical performance and decision-making under stress in
the surgical environment is analyzed. The results indicate that the association of ultrasound-guided regional
anesthesia with neurophysiological monitoring preserves intraneural perfusion and improves functional prognosis. It
is concluded that
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Investing in the doctor's occupational health and crisis management methodologies in the operating room ensures the sustainability

and biological safety of high-complexity anesthetic acts.

Keywords: Neuroanesthesia; Leprosy; Peripheral Neurolysis; Occupational Health; Crisis Management.

Introduction

Leprosy remains a chronic endemic disease with a significant impact on public health.

in developing countries, characterized by the tropism of Mycobacterium leprae for

peripheral nervous system. Bacterial invasion of Schwann cells triggers a

A complex immune-mediated inflammatory process that culminates in demyelination and fibrosis.

Perineural and mechanical entrapment of nerve trunks. This progressive neurological damage

It is the main cause of physical disabilities, anatomical deformities, and pain.

Chronic neuropathic conditions that stigmatize affected individuals.

Surgical decompression treatment, implemented through the peripheral neurolysis technique,

It plays a crucial and complementary role to conventional polychemotherapy in prevention.

and in the rehabilitation of neurological sequelae. Surgical decompression aims to restore blood flow.
Intraneural blood flow, relieve tissue pressure, and interrupt the ischemic cascade that destroys tissue.
healthy axons. The ultimate success of this reconstructive intervention depends directly on the healthy axons.
conditional on the surgeon's technical precision and specialized neuroanesthetic management during

the intraoperative phase.

In the context of neurolysis procedures, applied neuroanesthesia takes on several responsibilities.

Scientific interventions that go far beyond the mere provision of immobility and analgesia. The anesthesiologist
pharmacological techniques should be selected that aim to preserve nerve perfusion.

In cases of compromised peripherals, avoid severe hemodynamic fluctuations and allow for the performance of...
Intraoperative neurophysiological monitoring tests. The combination of general anesthesia

Balanced peripheral nerve blocks guided by ultrasound are emerging as

a highly effective strategy.

Performing these surgical procedures in the context of humanitarian actions and workshops.

High-turnover surgical procedures impose severe logistical and operational challenges on the team.

health is involved. The medical professional must demonstrate high technical adaptability and

Psychological resilience to ensure the biological safety of patients in high-risk environments.

Healthcare pressure. This scenario of vocational dedication and medical volunteerism highlights

the social impact of specialized medicine in restoring functionality and dignity of
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Neglected populations.

This review article aims to analyze the contemporary scientific evidence regarding

from the intersection between applied neuroanesthesia and peripheral neurolysis techniques in leprosy.
and the determinants of occupational health for anesthesiologists. The following are discussed:
pathophysiological mechanisms of nerve damage, anesthetic strategies that optimize the

neurological outcomes, the role of neuroscience applied to clinical decision-making under

Stress and the ergonomic and psychosocial risks associated with intensive perioperative practice.

in the surgical center.

Chapter 1: Pathophysiology of Nerve Damage in Leprosy and the Surgical Approach

Decompression

Mycobacterium leprae has a unique biological affinity for Schwann cells.

that form the myelin sheath of the nerves in the human peripheral nervous system. The connection
Bacterial transmission occurs through specific endothelial surface receptors, triggering

a cellular or humoral immune response that varies according to the immunogenetic profile

of the host. This chronic inflammatory process results in severe edema and increased

progressive increase in hydrostatic pressure in rigid nerve compartments.

Increased intraneural pressure compromises the capillary microcirculation of the vasa nervorum.
leading to persistent tissue ischemia and chronic axonal hypoxia in the affected limb. If the

If mechanical compression and ischemia are not reversed promptly, the proliferation of

Fibrous connective tissue replaces functional nerve fibers with perineural scars.

dense. This architectural destruction manifests clinically through sensory deficits and

Motor impairment, loss of vital reflexes, and development of claws on the extremities.

The surgical decompressive approach, represented by external and internal neurolysis,

It is based on the opening of the epineurium and the release of fibrous adhesions that trap the
nerve in narrow anatomical channels. The main nerve trunks affected are

The nerves that require intervention are the ulnar, median, common fibular, and posterior tibial nerves.
Immediate decompression restores the capillary perfusion gradient, allowing for regeneration of the...
viable axons and halting the progression of disabling physical deformities.

Determining the ideal surgical time is a critical factor in the prognosis of

Functional recovery of leprosy patients within the healthcare system. Medical literature.

Surgical intervention is recommended in cases of neuritis that do not respond to treatment.

Clinical intervention with corticosteroid therapy, after four to six weeks, in the presence of intractable neuropathic pain.
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or when there is a progressive and rapid worsening of sensory or motor functions. The procedure

Early onset of neurolysis is directly correlated with higher reversal rates.

The success of peripheral neurolysis transcends the isolated surgical act, integrating itself into a broader context.
a comprehensive program for prevention and post-operative physical rehabilitation, of a general nature
multidisciplinary. The surgeon and the anesthesiologist work in perfect harmony to

to ensure that the procedure takes place under conditions of tissue stability. The restoration of

Physiological nerve conduction and relief of chronic neuropathic pain are the primary outcomes.

which validate the effectiveness of the decompressive surgical approach as a tool for

social reintegration.

Chapter 2: Advanced Neuroanesthesia Techniques in Peripheral Nerve Neurolysis

Selecting the ideal anesthetic strategy for performing peripheral neurolysis in patients

Leprosy requires a careful analysis of the pathophysiological conditions of the nerves.

The factors affected and the extent of the procedure. Modern neuroanesthesia advocates the use of
approaches that combine systemic hemodynamic stability with excellent blockade.

Autonomic and local sensory. Regional anesthesia, specifically plexus blocks or

The use of isolated peripheral nerves has become established as a highly effective and safe modality.
for these interventions.

The advent of ultrasound revolutionized the practice of contemporary regional anesthesia.

allowing direct, real-time visualization of nerve structures, from the blocking needle

and the dispersion of the local anesthetic into adjacent tissues. In nerves affected by

leprosy, which often presents with severe thickening and anatomical distortion.

Due to fibrosis, pre-procedural ultrasound mapping is essential.

This technology minimizes the risk of accidental intraneural injection, a complication that could
exacerbate pre-existing axonal damage.

The choice of local anesthetic drugs is based on the estimated duration of the neurolysis surgery.
and in the need for prolonged postoperative analgesia. Long-acting agents and with

Drugs with lower cardiotoxicity potential, such as ropivacaine and levobupivacaine, are widely...
preferred in concentrations that allow effective sensory blockade without inducing a blockade.
Excessively prolonged motor function. Fine control of the dose and volume of local anesthetic.

It prevents temporary mechanical compression of the peripheral nerve.

When the surgical decompression procedure involves multiple limbs or requires a
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long-term approach, the combination of regional anesthesia with intravenous general anesthesia.
Total emerges as a synergistic technique of excellence. The continuous infusion of propofol and
remifentanil, guided by brain depth monitoring, provides excellent

control of the autonomic response to surgical stress. This modality preserves the

self-regulation of blood flow in peripheral tissues and ensures a gentle awakening of

patient.

Intraoperative management requires constant vigilance from the anesthesiologist regarding...
patient positioning on the operating table, in order to avoid stretching or strain injuries
Secondary compression of healthy or weakened nerves. The use of protective cushions and the
Strict anatomical alignment of the limbs are mandatory preventive measures during

The entire procedure. Administering high-precision neuroanesthesia ensures optimal operating conditions.
ideal for reconstructive microsurgery, which is directly reflected in the acceleration of
neurological rehabilitation.

Chapter 3: Medical Volunteering and Humanitarian Actions in the Rehabilitation of Endemic Diseases

Chronicles

The undertaking of medical volunteer work and humanitarian missions represents a

an essential dimension of the social responsibility of specialized medicine in the face of disease.
Neglected problems that plague economically vulnerable populations. Prevention workshops
and physical and surgical rehabilitation, structured in endemic regions to provide care to
Patients with leprosy function as centers for concentrating medical technology and...
High-impact clinical expertise. These initiatives aim to reduce long waiting lists for

procedures in the public healthcare system.

The participation of the anesthesiologist as a volunteer in these high-risk campaigns.
Turnover demands skills that go beyond the usual technical excellence.

in large, stable hospital centers. The professional must demonstrate high adaptability.
operational for managing the intense flow of procedures in outpatient settings or

in surgical centers with varying logistical resources. Optimizing operating room times, the
Standardization of regional anesthesia protocols and rapid pre-anesthetic screening are
determinants for safety.

The humanitarian impact of performing peripheral neurolysis in a surgical campaign setting.
It is consolidated in the restoration of functional and work capacity to individuals who...

They were marginalized due to the physical deformities resulting from leprosy.
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to surgically relieve chronic neuropathic pain that prevents sleep and work, the

Excellent medical intervention restores the patient's dignity and autonomy. The experience

The clinical skills acquired in these workshops enrich the professional's humanistic and technical knowledge.
Interprofessional coordination and cooperation between different medical specialties, such as
reconstructive plastic surgery, orthopedics, anesthesiology, as well as the teams of

Nursing and physiotherapy are the key to the operational success of the actions.

Voluntary. Prior alignment of goals and synchronized execution of tasks reduce the

The incidence of organizational failures in high-pressure surgical care environments. This
Synergy demonstrates that science-based volunteering has the capacity to replicate patterns.
high.

Specialized medical volunteering also acts as a catalyst for strengthening...

Local health policies and the training of professionals residing in the regions served. A

Transfer of practical knowledge in neuroanesthesia and surgical techniques.

Decompression therapy leaves a lasting technical legacy in the communities it serves. In this way,
Humanitarian actions transcend one-off assistance, taking on the form of...

Health education and well-being promotion strategies.

Chapter 4: Occupational Medicine and Occupational Health in the Perioperative Context

The operating room environment is recognized by specialized scientific literature as a

of the most complex and demanding work ecosystems for occupational health of

medical professionals. The anesthesiologist is chronically exposed to

a constellation of physical, chemical, biological, and psychosocial risks in the exercise of their duties.
daily activities. A detailed analysis of these factors from the perspective of occupational medicine is
indispensable for developing effective preventive strategies in the hospital environment.
Occupational exposure to residual anesthetic gases resulting from leaks in systems

The ventilation or exhalation of patients in the recovery room represents a chemical risk.

Silent and persistent. Although modern operating rooms have exhaust systems.

Active, chronic inhalation of traces of nitrous oxide and halogenated agents has been associated

to potential long-term cellular biological effects. Regular quality monitoring

Air quality control and preventive maintenance of equipment are occupational engineering measures.
mandatory.

Physical risks clearly include exposure to ionizing radiation during

This article is published in open access under the Creative Commons Attribution license, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



o0

EIU@@Q@E@@ISQMF@QMM Journal The Knowledge.

ISSN: 2675-9128. S&o Paulo-SP.

Year VI, v.1 2025 | Submission: 09/11/2025 | Accepted: 09/14/2025 | Publication: 09/17/2025

Fluoroscopy-guided surgical procedures, common in orthopedics and neurosurgery,

In addition to the inadequate ergonomic workload in the operating room, the anesthesiologist remains...
long periods in static postures or prolonged standing to monitor

vital parameters and perform high-precision procedures. This biomechanical overload

predisposes to the development of work-related musculoskeletal disorders.

In the realm of psychosocial risks, the intrinsic nature of anesthesiology, marked by

need for uninterrupted surveillance and direct responsibility for the patient's life in

Emergency scenarios generate a high mental load and acute stress. Working under emergency conditions...
Freguent night shifts alter the physician's circadian rhythm, resulting in sleep deprivation and

chronic sleep fatigue. This scenario of continuous pressure acts as a powerful trigger for

The development of Burnout Syndrome in the medical field.

The development of robust occupational health programs in hospital institutions and

Specialized clinics are a legal and ethical requirement to mitigate burnout.

Early professional development. Preventive strategies based on cognitive ergonomics, in

rational rotation of shift schedules, ensuring adequate rest breaks and in

Institutionalized psychological support reduces absenteeism from work. Preserving the health of

Having an anesthesiologist is a fundamental requirement to ensure care.

Chapter 5: Neuroscience Applied to Clinical Performance and Decision Making

Clinical decision-making in crisis situations in the operating room constitutes one of the

more demanding cognitive processes in medical practice, requiring instant integration.

of sensory data, prior knowledge, and emotional control. The neurosciences applied to

Human performance studies investigate the brain mechanisms that govern human behavior.
Anesthesiologist under conditions of acute stress and life-threatening patient.

Understanding how neural systems work allows for optimizing mental acuity in

perioperative environment.

Under conditions of high stress, massive activation of the amygdala triggers a

autonomic fight-or-flight response, mediated by the sympathetic nervous system and the release
adrenaline and cortisol. This state of heightened alertness, while beneficial for physical reactions.
primitive, it can trigger the phenomenon of emotional hijacking, compromising the functions
executive functions of the prefrontal cortex. In clinical practice, this can manifest itself through

narrowing of the attention span and slowing of reaction time in response to
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serious incidents.

Maintaining situational awareness is the primary cognitive defense against error.

Judgment in the management of perioperative crises. Situational awareness is divided into

three fundamental neurocognitive levels: the perception of environmental elements, the
understanding the meaning of this real-time data and projecting the future state of

The patient will be there for the next few minutes. The high-performing anesthesiologist uses heuristics.
structured to avoid overloading working memory during the operating process.

Resource management methodologies in medical crises, inspired by aviation.

commercially, they are based on findings from neuroscience to standardize behaviors that

These guidelines mitigate human error and advocate the use of cognitive checklists.

Speaking aloud, closed-loop communication, and clear task distribution within the team.
multidisciplinary. By externalizing decision-making through visual protocols, it reduces-

if the consumption of metabolic energy in the brain is reduced, while preserving analytical capacity.
The incorporation of emotional regulation and neurocognitive resilience training into

The training of anesthesiologists consolidates the pursuit of high performance and safety.
assistance. The use of prior visualization techniques, breathing control exercises for

Modulation of vagal tone and repeated debriefing sessions after critical events help to

Brain plasticity creates more efficient synaptic pathways. The fusion between knowledge

The neurobiology of decision-making and clinical expertise elevates anesthesiology to a high level.
reliability.

The consolidation of this knowledge allows for the creation of educational frameworks based on...
based on evidence, capable of standardizing behaviors, reducing operational variability and

To increase perioperative safety in different surgical and institutional settings.

Methodological Challenges

Scientific research related to neuroanesthesia in neurolysis surgical procedures for

The treatment of sequelae of leprosy faces methodological complexities that

limit the advancement of level 1 evidence. Leprosy is a disease with a distribution

heterogeneous geographic distribution strongly correlated with social determinants of poverty, the
which hinders private funding and the structuring of robust clinical research. The scarcity

The allocation of resources to the investigation of neglected pathologies results in studies with

reduced samples.
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Another critical methodological challenge lies in the objective and standardized measurement of the effectiveness of
Nerve decompression in the long-term postoperative period. Assessment of regeneration.

Axonal damage depends on electromyography exams and skin sensitivity tests with...
Monofilaments of esthesiometry and neuropathic pain scales that exhibit high variability.
Interobserver reliability. The absence of specific biochemical biomarkers to quantify the degree.

The difficulty in nerve regeneration makes it difficult to accurately compare anesthetic techniques.
The design of double-blind masked clinical trials in anesthesia research.

Regional anesthesia and decompressive surgery encounter technical barriers in execution and ethical
limitations that are difficult to overcome. It is impossible to blind the anesthesiologist or the...
surgeon regarding the blocking technique or surgical procedure performed on the operating table.
operations. Although masking the assessor of postoperative outcomes is feasible and

While mandatory, controlling for the placebo effect in peripheral neurolysis surgery raises debates.
complex bioethics in academia.

Within the scope of studies focused on occupational health and cognitive performance of
Anesthesiologist, self-reporting and historical recall biases compromise accuracy.

from data collected through questionnaires. Research on the prevalence of Syndrome

Burnout, work-related stress, and chronic fatigue suffer from the natural resistance of

healthcare professionals are reluctant to admit psychological vulnerabilities due to corporate stigma.
This systematic underreporting masks the true magnitude of the existing psychosocial risks.

To overcome the methodological challenges in this interprofessional area, it is necessary to create...
of multicenter research consortia focused on reconstructive surgery for endemic diseases and in
Use of rigorous prospective observational methodologies. Integration of databases.

Computerized global systems and the application of structural equation models help to control

the multiple socioeconomic and clinical confounding variables of the patients studied.

Investing in transparent and independent scientific methodologies is the way forward.

Future Perspectives

The future of neuroanesthesia and surgical rehabilitation in leprosy will be marked by
development and clinical application of ultrasound imaging systems

High resolution and wearable miniaturized transducers. These advanced technologies

This will allow mapping the microarchitecture of intraneural nerve fascicles with high resolution.

Micrometric, identifying exact points of fibrotic constriction and precise anatomical guides.
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for the regional locking needle. This level of imaging will revolutionize the safety of

procedures, eliminating blind spots.

Advances in tissue engineering and biomaterials will introduce the use of conductors.
bioabsorbable materials for nerve regeneration and hydrogels enriched with factors

Cell growth and stem cells at the site of peripheral neurolysis. The anesthesiologist will act.

in the pharmacological modulation of the perineural microenvironment, administering adjuvants that
prolong local inflammatory blockade and stimulate early intraneural angiogenesis in
post-operative. This combined approach will accelerate the functional recovery time of the
affected limbs.

In the field of occupational health, the introduction of continuous physiological monitoring systems,
through smart wearable sensors integrated with artificial intelligence, it will allow

To monitor the anesthesiologist's health in real time. These devices will monitor the

heart rate, heart rate variability, biomechanical posture and

Cognitive fatigue levels can be measured through vocal pattern analysis or eye tracking.

during long surgical sessions. The system will issue preventive alerts or suggest breaks.
organized automatic ergonomics.

Assisted robotics and surgical telerobotics will expand the reach of humanitarian actions and
Specialized volunteering across continental distances. Experts located in large...

Urban centers of excellence may guide or perform microsurgical procedures of

Neurolysis in remote and isolated areas using high-precision robotic platforms.

connected to ultra-high-speed internet networks. Local neuroanesthetic support will be

optimized through tele-guidance systems in regional anesthesia, democratizing the

access.

In the field of applied neuroscience, the development of brain-computer interfaces

Non-invasive and repeated transcranial magnetic stimulation systems will open new avenues.

to accelerate cortical plasticity and post-neurolysis motor rehabilitation. Mental training

The patient's treatment, combined with central neuromodulatory stimulation, will help the brain recover.
somatotopic maps lost due to chronic sensory deprivation resulting from leprosy.

The consolidation of these technologies will transform the management of chronic diseases.

Conclusion

The complex clinical approach involving applied neuroanesthesia and procedures of
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Surgical decompressive rehabilitation in leprosy reinforces the need for a practice

A highly specialized doctor deeply committed to social responsibility.

Addressing the consequences of a neglected endemic disease requires professionals to overcome challenges.
of conventional service models and the fusion of advanced knowledge in

Neurology, pharmacology, and reconstructive microsurgery.

As reviewed scientific evidence demonstrates, the success of peripheral neurolysis in

Prevention and reversal of clawing and physical deformities intrinsically depend on precision.
intraoperative technique and maintenance of favorable microcirculatory conditions

Intraneural. Specialized neuroanesthetic management, based on regional anesthesia.

Guided by high-resolution ultrasound, it acts as a pillar of biosafety that

It protects neural tissues against secondary iatrogenic injuries.

The social and humanitarian impact resulting from the engagement of medical specialists in actions
Volunteering and highly productive assistance workshops reveal the transformative power

of medicine based on scientific solidarity. By restoring the ability to work and relieving

The suffering caused by chronic neuropathic pain, these humanitarian surgical interventions

They restore citizenship, dignity, and autonomy to historically underserved populations and
vulnerable.

From an occupational medicine perspective, the operating room environment presents challenges.
severe occupational hazards that must be continuously mapped and anticipated by management.
Hospital settings. Continuous exposure to residual anesthetic gases, ionizing radiation, and charges.
unfavorable ergonomic conditions, coupled with the severe psychosocial pressure of crisis management.
Perioperative care requires the implementation of robust preventive programs that ensure...

physical and mental health of the anesthesiologist.

The contributions of applied neuroscience to human clinical performance shed light on

the intricate neural processes of decision-making under acute stress in the operating room.

The adoption of resource management tools in medical crises and training.

Focused on maintaining situational awareness, they minimize the impact of stress on the...

cortical executive functions, ensuring cognitive stability and reducing the incidence of

Medical errors in critical settings.

The methodological challenges arising from the scarcity of resources allocated to the study of diseases.
Neglected tropical climates require the mobilization of the international academic community for the
Development of multicenter collaborative registries based on real-world data.

Overcoming sampling limitations and subjectivity in the assessment of neurological outcomes.

This article is published in open access under the Creative Commons Attribution license, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



o0

EIU@@Q@E@@ISQMF@QMM Journal The Knowledge.

ISSN: 2675-9128. S&o Paulo-SP.

Year VI, v.1 2025 | Submission: 09/11/2025 | Accepted: 09/14/2025 | Publication: 09/17/2025

Post-operative care is an urgent step towards consolidating robust global clinical guidelines and
transparent in this area of operation.

More than contributing to the technical improvement of anesthesia in high-risk procedures
Despite the complexity, the evidence analyzed demonstrates that the knowledge derived from
Cognitive neuroscience, occupational health, and crisis management have the potential to...

to be systematized into replicable professional training methodologies. Protocols

focused on situational awareness, structured communication, emotional regulation, and
Fatigue management and decision-making under pressure can be incorporated into the training.
and to the continuing education of perioperative teams, strengthening the safety culture.

From this perspective, neuroanesthesia transcends its traditional role as an aid.

clinical expertise and contributes to the development of high-level organizational models.
reliability, capable of transforming scientific evidence into sustainable practices of

Human performance, error prevention, and patient protection.
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