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Abstract: INTRODUCTION Pain is a crucial
biological signal that indicates potential harm,
involving complex sensory processes that
interpret severity and nature of pain through
specific brain regions. Chronic pain affects
about 20% of the global population, imposing
significanteconomicand healthcare costs. Pain
types vary from acute, which directly signals
tissue damage, to chronic and neuropathic
pains, each requiring distinct management
strategies.  Effective pain management
is essential across all medical fields and
extends to disciplines like psychology and
ergonomics, emphasizing its universal impact
on health and productivity. OBJETIVE To
analyze and describe the main aspects of the
different forms of hypoanesthesia and loss of
sensitivity in recent years. METHODS This is
a narrative review which included studies in
the MEDLINE - PubMed (National Library
of Medicine, National Institutes of Health),
COCHRANE, EMBASE and Google Scholar
databases, using as descriptors: “Congenital
Insensitivity to Pain” AND “Hereditary
Sensory and Autonomic Neuropathy”
AND “Paroxysmal Extreme Pain Disorder”
AND “Chemotherapy-induced Peripheral
Neuropathy” =~ AND  “Pharmacological
Modulation of Sensory Perception” in the last
years. RESULTS AND DISCUSSION The
study and management of pain, particularly
in conditions involving hyposensitivity or
an absence of pain sensation like Congenital
Insensitivity to Pain (CIP) and Hereditary
Sensory and Autonomic Neuropathy (HSAN),
present profound clinical challenges. These
disorders often lead to high risks of unnoticed
injuries and infections due to the absence of
pain feedback mechanisms. Management
requires an in-depth understanding of the
geneticfactorsinvolved, particularlymutations
affecting the SCN9A gene linked to pain signal
transduction, and tailored interventions
aimed at  preventing  complications.

Conditions like diabetic neuropathy and
HIV-associated neuropathy further illustrate
the complexity of pain management in cases
of reduced pain sensitivity, demanding
comprehensive strategies to address both the
direct and secondary impacts of diminished
pain perception. Additionally, the review
underlines the importance of vigilant clinical
practices and patient education to mitigate
the risks associated with pharmacologically
induced sensory alterations in pain
perception. Effective pain management
is crucial across all medical specialties
and is necessary for improving patient
outcomes in a broad spectrum of health
conditions. CONCLUSION The narrative
review thoroughly examines the challenges
in managing congenital, acquired, and
pharmacologically induced hyposensitivity to
pain, underscoring the need for a deep genetic
understanding, vigilant monitoring, and
interdisciplinary care to prevent unnoticed
injuries and complications. It also explores
the complexities of acquired disorders like
diabetic and HIV-associated neuropathy,
requiring integrated approaches that combine
rigorous disease management with proactive
preventive  measures  against  sensory
impairments. Furthermore, the review delves
into the risks associated with pharmacological
agents used in pain management and
anesthesia, advocating for precise dosing,
strict monitoring, and comprehensive patient
education to mitigate potential injuries and
enhance patient safety.

Keywords: Anesthesiology; Pain; Quality of
life; Pharmacology
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INTRODUCTION

Pain is fundamentally a complex sensation
that serves as a critical component of the
body’s defense mechanism, alerting to
potential harm'. It is generally described
as an unpleasant sensory and emotional
experience associated with actual or potential
tissue damage, or described in terms of such
damage, per the International Association
for the Study of Pain’?. Pain perception,
or nociception, involves the transduction,
transmission, modulation, and perception
of noxious stimuli’. These processes engage
various physiological pathways and brain
regions to interpret the intensity and nature of
pain®. This subjective experience varies widely
not only among individuals but also in the
same individual, depending on psychological
and environmental factors*’.

Epidemiologically, pain is a predominant
symptom in the general population,
significantly affecting quality of life and
economic stability®. Chronic pain, as one of
the most common reasons adults seek medical
care, impacts an estimated 20% of people
worldwide and contributes to substantial
healthcare utilization and disability’. In
economic terms, the burden of chronic pain
is immense, with the costs associated with
medical care and lost productivity amounting
to several hundred billion dollars annually in
the United States alone®’. This economic strain
reflects both direct costs such as healthcare
expenditures and indirect costs including lost
workdays and decreased productivity'®!'.

The physiology of pain is rooted in the
neural pathways that transmit pain signals
from the periphery to the central nervous
system'"'"2. Nociceptive signals are picked up
by specialized receptors and carried through
peripheral nerves to the spinal cord, where
they ascend to the brain'>. The primary
regions involved in processing pain include
the thalamus, which acts as a relay station, and

the cerebral cortex, which interprets the pain’s
location, intensity, and quality. Furthermore,
the limbic system integrates the emotional
aspects associated with pain experiences®.
Neurotransmitters and modulators, such as
glutamate and substance P, play crucial roles
in the amplification and suppression of pain
signals within these pathways'*!>'.

Pain can be categorized into several types,
each with distinct characteristics and origins'’.
Acute pain, typically sharp and sudden, acts
as a direct signal of tissue damage and usually
resolves once the injury heals'. Chronic
pain, in contrast, persists beyond the normal
healing time and often lacks a clear cause'*?.
Neuropathic pain arises from damage to the
nervous system itself, leading to pain that
is often described as burning, shooting, or
tingling. Visceral pain originates from the
internal organs and is frequently more diffuse
and challenging to localize”. Inflammatory
pain occurs in response to tissue damage
and inflammation, involving an array of
biochemical changes that enhance sensitivity
to pain®.

Pain’s relevance transcends all medical
specialties, underscoring its importance not
only in clinical medicine but also in fields
such as psychology, physiotherapy, and
even occupational health**. Effective pain
management is pivotal in surgical recovery,
chronic disease management, cancer care,
and end-of-life care, impacting outcomes
and patient satisfaction®. Additionally,
understanding  pain  mechanisms and
management  strategies is critical in
non-medical fields like ergonomics and
sports science, where pain prevention
and management are vital for enhancing
performance and preventing injury?.
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OBJETIVES

To analyze and describe the main aspects
of the different forms of hypoanesthesia and
loss of sensitivity in recent years.

SECUNDARY OBJETIVES

1. To explore the genetic and clinical
manifestations of disorders like Congenital
Insensitivity to Pain (CIP) and Hereditary
Sensory and Autonomic Neuropathy
(HSAN), which result in diminished or
absent pain sensations due to mutations in
genes such as SCN9A.

2. To analyze conditions like diabetic

neuropathy, leprosy, = HIV-associated
neuropathy, chemotherapy-induced
peripheral neuropathy, spinal cord

injuries, and multiple sclerosis, focusing on
how they lead to reduced pain sensitivity
through nerve damage or systemic disease
processes.

3. Toreview the effects of drugs like opioids,
benzodiazepines, general anesthetics,
barbiturates,  anticonvulsants,  local
anesthetics,and alcohol on pain perception,
highlighting the risk of hyposensitivity and
the clinical implications for patient safety.
4. To investigate the types, prevalence,
and preventive strategies of iatrogenic

injuries during anesthesia, including
mechanical, drug-induced, and procedural
complications.

5. To discuss the complications of diabetes
mellitus in anesthesia, such as altered drug
metabolism, increased infection risks, and
challenges in wound healing, to enhance
perioperative care.

6. To address specific perioperative
challenges and strategies for patients with
conditions that impair pain sensation,
including  tailored anesthesia plans,
advancements in monitoring techniques,
and the legal and ethical implications of
iatrogenic injuries.

METHODS

This is a narrative review, in which
the main aspects of the different forms of
hypoanesthesia and loss of sensitivity in
recent years were analyzed. The beginning
of the study was carried out with theoretical
training using the following databases:
PubMed, sciELO and Medline, using as
descriptors: “Congenital Insensitivity to Pain”
AND “Hereditary Sensory and Autonomic
Neuropathy” AND “Paroxysmal Extreme
Pain Disorder”™ AND “Chemotherapy-
induced Peripheral Neuropathy” AND
“Pharmacological Modulation of Sensory
Perception” in the last years. As it is a narrative
review, this study does not have any risks.

Databases: This review included studies in
the MEDLINE - PubMed (National Library
of Medicine, National Institutes of Health),
COCHRANE, EMBASE and Google Scholar
databases.

The inclusion criteria applied in the
analytical review were human intervention
studies, experimental studies, cohort studies,
case-control studies, cross-sectional studies and
literature reviews, editorials, case reports, and
poster presentations. Also, only studies writing
in English and Portuguese were included.

RESULTS AND DISCUSSION

The complexity of diagnosing and
managing patients with hyposensitivity or an
absence of pain sensation presents a significant
challenge in the field of pain medicine®.
Conditions such as Congenital Insensitivity
to Pain (CIP) and various types of Hereditary
Sensory and Autonomic Neuropathy (HSAN)
not only predispose individuals to high risks
of unnoticed injuries and infections but also
complicate routine medical and surgical
care’®®. Furthermore, understanding the
nuances of these disorders is crucial for
developing effective preventive strategies and
therapeutic interventions*-.
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Congenital Insensitivity to Pain is a
paradigmatic example, characterized by
mutations in the SCN9A gene, which
encodes the NaV1.7 sodium channel pivotal
for pain signal transduction®. The absence
of functional NaV1.7 channels results in
a complete lack of pain perception, often
leading patients to sustain severe injuries
and repeated burns without the protective
pain response®”. This condition, though
rare, underscores the critical role of genetic
factors in sensory perception and provides
a framework for studying other sensory
neuropathies®. Clinical management requires
not only vigilant surveillance for injuries
and infections but also a multidisciplinary
approach to care, which may include physical
therapy and specialized educational programs
to teach injury prevention strategies®.

HSAN encompasses a group of disorders
with variable presentations, ranging from
mild sensory deficits to complete absence
of pain perception, often accompanied by
autonomic dysfunction**. HSAN Type I
typically manifests with sensory loss in the
distal extremities, posing significant risks for
unnoticed injuries, which may lead to chronic
ulcers or osteomyelitis*. The more severe
HSAN Type II is characterized by an early
onset of symptoms, significantly increasing the
risk of self-mutilation and joint deformities,
often diagnosed in infancy. HSAN Type III,
or Riley-Day Syndrome, includes temperature
insensitivity and autonomic irregularities,
complicating the clinical picture with
episodic hypertension and potential for life-
threatening crises’”. HSAN Type IV and V are
particularly challenging due to the additional
complications of anhidrosis and dysregulation
of body temperature, necessitating constant
monitoring and interventions to manage
hyperthermia’.

Paroxysmal Extreme Pain Disorder,
although involving mutations in the same

SCNO9A gene as CIP, presents with episodic

severe pain rather than insensitivity,
highlighting the gene’s critical role in
modulating  pain  thresholds®*.  This

condition provides insight into the genetic
underpinnings of pain regulation and offers
opportunities for targeted genetic therapies
that could ameliorate or even prevent the
severe episodes of pain associated with the
disorder*"*.

For pain specialists, the management
of these conditions requires an in-depth
understanding of both the genetic basisand the
phenotypic manifestations of each disorder®.
The approach to treatment must be tailored
not only to alleviate or manage symptoms but
also to prevent the numerous complications
that arise from the lack of natural protective
pain responses*. This includes regular and
meticulous physical examinations, use of
protective equipment to prevent skin and bone
injuries, and patient and family education on
the importance of early injury detection***>*.

Understanding the implications of acquired
disorders that lead to altered pain sensitivity is
paramount for the effective management and
prevention of injuries in affected individuals®.
These conditions, ranging from metabolic
diseases like diabetic neuropathy to infectious
diseases such as leprosy and HIV-associated
neuropathy, present unique challenges in
clinical practice*®*. This review discusses the
implications of such disorders, focusing on
the risks and preventive strategies associated
with diminished pain sensitivity®.

Diabetic neuropathy represents one
of the most prevalent acquired causes of
sensory impairment, affecting millions
globally*. Prolonged hyperglycemia leads
to structural and functional changes in
peripheral nerves, resulting in a gradual loss
of sensory function, particularly in the lower
extremities®. This insidious decrease in pain
perception significantly heightens the risk of
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unnoticed injuries, infections, and subsequent
complications such as foot ulcers and Charcot
joints, which can lead to severe disability and
even amputation®. Effective management
strategies are critical and include rigorous
glycemic control combined with regular foot
inspections and use of protective footwear to
mitigate injury risk>.

Leprosy, or Hansens Disease, is another
condition where nerve damage can lead to a
significant reduction in pain sensitivity>**.
The disease primarily affects skin and
peripheral nerves, leading to the classic
presentation of numb patches of skin®. The
loss of sensation in these areas predisposes
individuals to burns, wounds, and secondary
infections®. Management in leprosy is
multifaceted, focusing not only on the
antimicrobial treatment of the disease but also
on the prevention of injury and rehabilitation
strategies to enhance function and quality of
life’.

HIV-associated neuropathy also poses
considerable challenges®. Both the virus
itself and the antiretroviral treatment can
contribute to the development of peripheral
neuropathy, characterized by sensory loss,
which can be further compounded by co-
existing conditions such as diabetes or vitamin
B12 deficiency”. The management of HIV-
associated neuropathy involves optimizing
HIV therapy to minimize drug-related
neurotoxicity, appropriate use of analgesics,
and supportive measures such as nutritional
supplementation®>*%%.

Chemotherapy-induced peripheral
neuropathy (CIPN) 1is an increasingly
recognized problem as cancer survivorship
improves®.  Agents such as platinum
compounds, taxanes, and vinca alkaloids
are known to cause peripheral
damage, manifesting as pain, numbness,
or sensory alterations in a “stocking-
glove” distribution®*””. The prevention and

nerve

management of CIPN are challenging; dose
modification and the use of neuroprotective
agents may be beneficial, although evidence
is limited. Early recognition and management
of symptoms are crucial to prevent long-term
disability**®.

Spinal cord injuries (SCI) depending on
the level and severity, can lead to partial or
complete loss of sensation below the level of
injury®. This lack of sensation dramatically
increases the risk of pressure sores and other
injuries that are not felt by the patient”.
Rehabilitation and regular monitoring are
integral to care, focusing on skin integrity and
mobility to prevent complications™.

Multiple Sclerosis (MS), a demyelinating
disease of the central nervous system, can
intermittently affect sensory nerves, including
those responsible for pain perception®. The
fluctuating nature of MS makes management
particularly challenging, requiring tailored
therapies to manage the neurologic symptoms
effectively and prevent complications related
to sensory deficits®.

The administration of pharmacological
agents that modulate sensory perceptions,
particularly pain sensitivity, is a fundamental
aspect of clinical practice, especially in
fields requiring anesthesia or
pain management®. However, the inherent
risk associated with these drugs, including
potential hyposensitivity or an absence of
sensation, necessitates a comprehensive
understanding and careful management to
prevent inadvertent injuries among patients®'.
This review explores the implications of
commonly used pharmacological agents that
can induce sensory modulation, focusing on
their mechanisms, potential risks, and the
clinical strategies employed to mitigate these
effects®.

Opioids, such as morphine, fentanyl,
oxycodone, and hydrocodone, representa class
of potent analgesics widely utilized for their

intensive
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efficacy in pain relief®>®. While indispensable
in managing severe pain, opioids may also
diminish broader sensory perceptions,
especially when used in high doses or over
prolonged periods® % The resultant sensory
impairment can mask injury symptoms,
leading to delayed diagnoses and treatment. It
is imperative for clinicians to balance opioid
dosing and monitor patients closely, adjusting
treatment based on individual responses to
minimize the risk of unnoticed injuries®.

Benzodiazepines, including diazepam,
lorazepam, and alprazolam, are primarily
employed for their anxiolytic and sedative
effects®. Besides their central nervous system
depressant activity, these agents can dull
sensory perception, including pain®. This can
be particularly concerning in settings where
patients may not effectively communicate
discomfort or injuries, such as in geriatric
care or psychiatry. Vigilance in monitoring
and dosage adjustments is essential to avoid
complications arising from sensory dulled by
benzodiazepines®>®.

General anesthetics like  propofol,
isoflurane, and sevoflurane are critical in
surgical settings for inducing a controlled
and reversible loss of consciousness and
sensation®2. While these drugs are effective
in preventing intraoperative pain and
discomfort, their profound impact on sensory
perception increases the risk of postoperative
complications, such as unrecognized injuries
or inadequate pain management following
the return of sensation®>*. Protocols for
perioperative monitoring and postoperative
care must be meticulously designed to ensure
patient safety and optimize recovery®*>%*,

Barbiturates, though less commonly used
today due to their high risk of dependency
and severe side effects, including overdose,
still play a role in certain medical scenarios®.
Drugs such as phenobarbital and thiopental
significantly impair sensory perceptions

and require careful administration and
monitoring, particularly in emergency
settings or in the treatment of severe seizures
where alternative treatments are not viable®>%.

Anticonvulsants and neuropathic pain
agents, like gabapentin, pregabalin, and
carbamazepine, are used to manage conditions
characterized by abnormal nerve function®.
While these medications are effective in
reducing neuropathic pain, they may also
cause hyposensitivity in other sensory
domains®. Clinicians must be aware of these
side effects, which can complicate the clinical
picture, particularly in patients with pre-
existing neuropathies or in those receiving
multi-drug regimens®*%¢.

Local anesthetics such as lidocaine,
bupivacaine,and ropivacaineareindispensable
in procedures requiring localized pain
control®®. While highly effective in blocking
nerve transmission in targeted areas, there is a
risk of systemic toxicity if used improperly**.
Ensuring appropriate dosing and employing
techniques that minimize systemic absorption
are crucial to prevent complications®" ¢+,

Lastly, alcohol, although not a prescribed
drug, merits attention due to its prevalent use
and potential to significantly impair sensory
and motor functions at high doses®. The acute
effects of alcohol can mask pain and other
sensations, leading to unrecognized injuries.
Awareness and education about the risks of
alcohol consumption, particularly in settings
of acute care or injury, are vital>*5%,

CONCLUSION

The exploration of hyposensitivity and
insensitivity to pain due to various congenital,
acquired, and pharmacologically induced
conditions underscores a complex domain
within pain medicine, challenging clinicians
to employ meticulous care and prevention
strategies. The narrative review provides
compelling insights into the management of
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these conditions and the urgent necessity for
tailored interventions.

Genetic disorders such as Congenital
Insensitivity to Pain and Hereditary Sensory
and Autonomic Neuropathies elucidate
the critical importance of understanding
the genetic underpinnings and clinical
manifestations of pain insensitivity. These
conditions not only predispose patients to
unnoticed injuries and severe complications
but also necessitate a comprehensive,
multidisciplinary approach to care—ranging
from vigilant surveillance for injuries to
educational programs aimed at preventing
such injuries.
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