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Abstract

Numbness is a common clinical problem with complex etiologies and a lack of
systematic clinical research data. It not only affects the physical and mental
health of patients but also imposes a significant economic burden on society.
This consensus was jointly authored by multidisciplinary experts from general
medicine, neurology, geriatrics, and other fields. By reviewing and integrating
cutting-edge evidence-based medical research results in the field of numbness
from both domestic and international sources in recent years, this document
elaborates in detail on the definition, classification, epidemiological character-
istics, etiology, and pathogenesis of numbness. It comprehensively summarizes
diagnostic methods for numbness (including detailed history taking, systematic
physical examination, and auxiliary examinations) and specifically discusses in-
dividualized treatment principles and measures. Furthermore, this consensus
emphasizes the comprehensive management of numbness, covering screening,
follow-up, integrated intervention, health education, multidisciplinary diagnos-
tic and therapeutic support, and hierarchical referral. It also proposes future
directions for the diagnosis, treatment, and management of numbness from the
perspectives of clinical practice, education and training, and scientific research
innovation, aiming to provide a reference and guidance for the standardized
implementation of numbness diagnosis, treatment, and whole-process manage-
ment.
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Full Text
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Expert Consensus on the Diagnosis, Treatment, and Man-
agement of Numbness (2025)

General Practice Branch of the Cross-Straits Medicine and Health
Exchange Association; General Practice Branch of the Zhejiang Med-
ical Association; General Undifferentiated Disease Professional Com-
mittee of the Zhejiang Society of Mathematical Medicine; Chinese
Geriatrics Society

Numbness is a common clinical issue characterized by complex etiologies and
a lack of systematic clinical research data. It not only impacts the physical
and mental health of patients but also imposes a significant economic burden
on society. This consensus was jointly authored by a multidisciplinary team of
experts in general practice, neurology, geriatrics, and other related fields. By
reviewing and integrating recent cutting-edge evidence-based medical research
from both domestic and international sources, this document provides a de-
tailed exposition of the definition, classification, epidemiological characteristics,
etiology, and pathogenesis of numbness.

Furthermore, this consensus comprehensively summarizes diagnostic methods
—including detailed medical history taking, systematic physical examinations,
and auxiliary investigations—and discusses individualized treatment principles
and measures. The consensus emphasizes the integrated management of numb-
ness, covering screening, follow-up, comprehensive intervention, health educa-
tion, multidisciplinary team (MDT) support, and hierarchical referral systems.
Finally, it proposes future directions for the diagnosis, treatment, and manage-
ment of numbness in terms of clinical practice, education, training, and scientific
innovation. This consensus aims to provide a standardized reference and guid-
ance for the clinical management and full-course care of patients presenting with
numbness.

Keywords: Numbness; Diagnosis; Treatment; Management; Multidisciplinary
treatment; Hierarchical medical system; Expert consensus

1. Introduction

Numbness is a subjective sensory abnormality frequently encountered in clinical
practice, particularly in primary care settings. It often manifests as a loss of
sensation, a “pins and needles” feeling, or tingling in various parts of the body.
Despite its prevalence, the diagnostic process is frequently challenging due to
the vast array of potential underlying causes, ranging from benign transient
compression to severe systemic diseases or neurological disorders.

chinarxiv.org/items/chinaxiv-202603.00125 Machine Translation


https://chinarxiv.org/items/chinaxiv-202603.00125

ChinaRxiv [$X]

The lack of standardized protocols for the evaluation and management of numb-
ness often leads to either over-investigation or delayed diagnosis of critical con-
ditions. Consequently, there is an urgent need for a multidisciplinary consensus
to guide clinicians—especially general practitioners—in the systematic approach
to this condition.

2. Definition and Classification
2.1 Definition

Numbness is defined as a subjective sensory disturbance that may include anes-
thesia (complete loss of sensation), hypesthesia (diminished sensitivity to stim-
uli), or paresthesia (abnormal sensations such as tingling, pricking, or “crawling”
feelings). It results from dysfunction or damage anywhere along the sensory
pathway, from peripheral receptors to the cerebral cortex.

2.2 Classification

Numbness can be classified based on several dimensions: - Duration: Acute,
subacute, or chronic. - Distribution: Mononeuropathy (localized to a single
nerve distribution), polyneuropathy (symmetric, distal distribution), or central
(involving the brain or spinal cord). - Pathophysiology: Neuropathic (nerve
damage), vascular (ischemia), or psychogenic.

3. Epidemiology and Etiology
3.1 Epidemiological Characteristics

While precise global prevalence rates vary, numbness is one of the most common
complaints in outpatient neurology and general practice. Its incidence increases
with age, often correlating with the rising prevalence of chronic conditions such
as diabetes mellitus and cardiovascular disease.

3.2 Etiology and Pathogenesis

The causes of numbness are diverse and can be broadly categorized into: -
Peripheral Nervous System Disorders: Including diabetic neuropathy,
carpal tunnel syndrome, cervical/lumbar radiculopathy, and nutritional defi-
ciencies (e.g., Vitamin B12 deficiency). - Central Nervous System Disor-
ders: Including stroke, multiple sclerosis, and spinal cord tumors. - Systemic
and Metabolic Factors: Chronic kidney disease, hypothyroidism, and au-
toimmune vasculitis. - Infectious and Toxic Factors: Viral infections (e.g.,
Herpes Zoster) and neurotoxicity from heavy metals or chemotherapy.

4. Diagnosis and Evaluation

A systematic approach is essential for identifying the underlying cause of numb-
ness.
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4.1 Medical History

Clinicians should focus on the onset, duration, distribution, and quality of the
numbness. Associated symptoms (e.g., weakness, pain, autonomic dysfunction)
and relevant medical history (e.g., diabetes, alcohol use, medication history) are
critical for narrowing the differential diagnosis.

4.2 Physical Examination

A thorough neurological examination is mandatory. This includes: - Sensory
Testing: Assessing light touch, pain (pinprick), temperature, vibration, and
proprioception. - Motor Testing: Evaluating muscle strength, tone, and re-
flexes. - Autonomic Assessment: Checking for skin changes or orthostatic
blood pressure variations.

4.3 Auxiliary Investigations

Based on the clinical suspicion, further tests may include: - Laboratory Tests:
Blood glucose, HbAlc, Vitamin B12 levels, renal and thyroid function. - Elec-
trophysiology: Nerve conduction studies (NCS) and electromyography (EMG)
to localize nerve damage. - Imaging: MRI or CT scans for suspected central
nervous system involvement or spinal compression.

5. Individualized Treatment and Management
5.1 Treatment Principles

The primary goal is to treat the underlying cause while managing the symptoms.
Treatment should be individualized based on the patient’ s age, comorbidities,
and the severity of the numbness.

5.2 Comprehensive Management

Effective management extends beyond pharmacological intervention: - Screen-
ing and Follow-up: Regular monitoring of patients with chronic conditions
to prevent progression. - Multidisciplinary Support: Collaboration between
general practitioners, neurologists, and specialists in pain management or reha-
bilitation. - Health Education: Educating patients on lifestyle modifications,
foot care (for diabetics), and the importance of medication adherence. - Hi-
erarchical Referral: Ensuring timely referral from primary care to specialist
centers when “red flag” symptoms are present or when the diagnosis remains
unclear.

6. Future Directions

The consensus identifies several areas for future development: - Clinical Prac-
tice: Standardizing the diagnostic pathway in primary care. - Education:
Enhancing the training of general practitioners in neurological assessment. -
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Research: Promoting multicenter studies to better understand the epidemiol-
ogy of numbness in the

Abstract

Numbness is a common clinical problem with complex etiology and a lack of sys-
tematic clinical research data, affecting patients physical and mental health and
imposing an economic burden on society. This consensus was written by mul-
tidisciplinary experts including general practice, neurology, and geriatrics. By
reviewing and integrating the cutting-edge domestic and international evidence-
based medical research results in the field of numbness in recent years, it elabo-
rates in detail on the definition, classification, epidemiology, etiology and patho-
genesis, comprehensively summarizes the diagnostic methods of numbness, in-
cluding detailed consultation, systematic physical examination, and auxiliary
examination, and specifically expounds the individualized treatment principles
and measures for numbness. The consensus also emphasizes the comprehensive
community management of numbness, including screening, follow-up, compre-
hensive interventions, health education, multidisciplinary diagnostic support,
and graded referral systems. Furthermore, it proposes future directions for the
diagnosis, treatment, and management of numbness from the perspectives of
clinical practice, education and training, and scientific research innovation. The
ultimate aim is to provide guidance and support for the standardized diagnosis,
treatment, and whole-process care of patients with numbness.

Keywords: Numbness; Diagnosis; Therapy; Management; Multidisciplinary di-
agnosis and treatment; Grading diagnosis and treatment; Expert consensus

Numbness is a common clinical symptom of sensory abnormality; when severe,
it can significantly impair a patient’ s quality of life. The etiology of numb-
ness is complex and its clinical presentations are diverse. Furthermore, the field
faces several challenges, including a lack of epidemiological data, inconsistent
diagnostic criteria, relatively subjective assessment methods, limited therapeu-
tic options, and insufficient long-term management. Currently, there is a lack
of unified diagnostic and treatment standards for numbness both domestically
and internationally, highlighting an urgent need to establish standardized clin-
ical pathways and management strategies. This consensus aims to integrate
multidisciplinary expertise to provide clinical guidance.

General Practice Branch of Cross-Straits Medicine Exchange Association, Gen-
eral Practice Branch of Zhejiang Medical Association, General Undifferentiated
Disease Professional Committee of Zhejiang Society of Mathematical Medicine,
et al. Expert consensus on the diagnosis, treatment, and management of numb-
ness (2025) [J]. Chinese General Practice, 2026. [Epub ahead of print] Editorial
Office of Chinese General Practice. This is an open access article under the CC
BY-NC-ND 4.0 license.

This consensus provides systematic guidance for physicians on the definition,
epidemiological characteristics, etiology and pathogenesis, diagnostic methods,
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treatment regimens, and community management of numbness. It also proposes
future research directions and constructs a comprehensive “bio-psycho-social”
medical management model for numbness. The objective is to enhance the
standardization and effectiveness of clinical diagnosis and treatment, thereby
improving patient prognosis and quality of life.

The formulation of this consensus followed scientific and rigorous procedures:
(1) Establishment of a drafting expert group: A multidisciplinary team was
formed, comprising experts from fields such as general practice, evidence-based
medicine, neurology, orthopedics, internal medicine, geriatrics, traditional Chi-
nese medicine, rehabilitation medicine, and nursing. (2) Literature review: Sys-
tematic searches and reviews of domestic and international literature regarding
the epidemiology, etiology, diagnosis, and treatment of numbness were con-
ducted across databases including PubMed, Cochrane Library, Embase, Web of
Science, CNKI, Wanfang Data, and VIP. (3) Expert discussion: A preliminary
draft of the consensus was developed through multiple rounds of expert delib-
erations. (4) Revision: The draft underwent several rounds of refinement and
improvement based on feedback. (5) Final review: The expert group conducted
a final review to ensure the scientific validity, practicality, and instructional
value of the consensus.

This consensus has been registered with the International Practice Guidelines
Registry and Transparency Platform (Registration Number: PREPARE-
2025CN1398). Following its approval, release, and publication, it will be
disseminated, implemented, evaluated, and updated periodically as planned.
This consensus is applicable to medical institutions at all levels that treat
patients with numbness. The intended users include general practitioners,
specialists, nurses, technicians, and researchers involved in the clinical care and
study of numbness and related medically undifferentiated diseases (MUD).

1.1 EX

Numbness is a non-painful sensory nervous system symptom characterized by
paresthesia (such as tingling, formication, or electric shock sensations), hypes-
thesia, or anesthesia occurring either spontaneously or upon contact. Within
the theoretical framework of Traditional Chinese Medicine (TCM), numbness
falls under the categories of “Bi disease” (arthralgia-syndrome) or “Blood Bi.”
It is defined as a state that is neither painful nor itchy; “numbness” (Ma) re-
sembles the sensation of insects crawling, while “insensitivity” (Mu) refers to a
lack of awareness even when the skin is pressed or scratched. The core patho-
genesis involves the failure of Qi and blood to nourish the skin, muscles, and
meridians. The etiology, pathogenesis, and clinical manifestations of numbness
are complex and can be classified across multiple dimensions, including etiology,
lesion location, pathogenic mechanisms, and clinical severity assessment.

This consensus adopts an etiology-based classification method. The causes of
numbness vary significantly among specific populations, such as children, adoles-

chinarxiv.org/items/chinaxiv-202603.00125 Machine Translation


https://chinarxiv.org/items/chinaxiv-202603.00125

ChinaRxiv [$X]

cents, and the elderly. The etiological spectrum for numbness in children differs
markedly from that in adults, being primarily dominated by congenital and
hereditary diseases. In adolescents, functional factors are relatively common.
Conversely, numbness in the elderly is frequently associated with degenerative
changes and chronic cumulative diseases, with more than 58.6% of cases involv-
ing multimorbidity.

1.2.1 #mE 5%

Numbness can be classified into physiological and pathological types. Patholog-
ical numbness involves a variety of etiologies, including organic factors, drug-
induced factors, and psychogenic factors (see Section 2.1).

1.2.2 BmTEMiIS %

(1) Neurogenic numbness. The etiology directly involves the nervous system.
Common causes include cerebrovascular disease, peripheral neuropathy,
demyelinating diseases, and spinal cord disorders [?].

(2) Non-neurogenic numbness. This is indirectly caused by diseases of other
systems, including blood circulation disorders, endocrine and metabolic
diseases, rheumatic immune system diseases, and psychological factors

7).
1.2.3 ®EARNFISENRS2E

(1) Central Numbness: This occurs when lesions involve the brain or spinal
cord. It typically presents as hemilateral or segmental numbness and is
frequently accompanied by pyramidal tract signs.

(2) Peripheral Numbness: This occurs when lesions involve the peripheral
nerves. It presents as either symmetrical or asymmetrical numbness and
is often associated with motor weakness.

(3) Other Types of Numbness: These may be caused by circulatory disorders,
vitamin deficiencies, rheumatic and immune system diseases, medications,
toxins, or psychological factors.

1.2.4 #xERES%E

(1) Simple Numbness. This manifests solely as numbness without accom-
panying symptoms. The etiology is typically localized nerve irritation
or early-stage mild peripheral neuropathy. Intervention should prioritize
treating the primary underlying disease.

(2) Complex Numbness. This is accompanied by symptoms such as pain,
weakness, speech impairment, or bowel and bladder dysfunction. These
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signs suggest a more extensive lesion or a more severe condition, requiring
timely referral to a specialist.

Refractory Numbness. This refers to cases where symptoms show no
improvement after more than three months of standardized treatment
(e.g., neurotrophic therapy, treatment of potential primary diseases, symp-
tomatic pain relief) or cases characterized by recurrent episodes. Such
instances necessitate multidisciplinary collaboration to further clarify the
etiology.

A diagnosis of numbness can be established if a patient meets any of the fol-
lowing subjective sensory criteria. Integrating these with objective examination
standards can enhance diagnostic accuracy and clinical utility. Furthermore, the
diagnosis of pathological numbness requires the prior exclusion of physiological
numbness.

1.3.1 EWRBIIRAE

(1)

The patient presents with complaints of sensory diminution, paresthesia,
or sensory loss in a specific area of the limbs or trunk (including the face).
This is clinically manifested as a decrease or total loss of tactile sensation,
pain perception, thermal sensation, or proprioception.

For individuals unable to accurately describe the specific location or nature
of the numbness (such as children or patients with cognitive or language
impairments), a diagnosis of numbness can be established if any of the
following criteria are met:

The patient describes abnormal sensations in the affected area, such as a
“woody feeling,” “formication” (crawling sensation), “pins and needles,” or
a “glove-and-stocking” distribution of sensory loss.

The patient exhibits diminished responsiveness to external stimuli, such
as reduced sensitivity to heat and cold or an inability to clearly perceive
objects upon contact.

Family members or caregivers observe behavioral changes related to sen-
sory impairment during activities of daily living, such as frequent falls,
accidental burns, or unexplained scratches.

The patient receives an abnormal score during an evaluation using stan-
dardized scales for numbness-related neuropathy (see Section 3.3.2).

1.3.2 BEMEERE

(1)

Physical examination confirms the presence of one or more of the follow-
ing sensory impairments: Superficial sensory impairment: diminished or
absent sensation to pinprick, touch, or temperature. Deep sensory impair-
ment: diminished or absent position sense, vibration sense, or kinesthesia.

Combined (cortical) sensory impairment: diminished or absent topognosis
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(localization), two-point discrimination, graphesthesia, or stereognosis. (2) Ab-
normal results in auxiliary examinations, such as: nerve electrophysiological
studies, quantitative sensory testing (QST), or intraepidermal nerve fiber den-
sity (IENFD) testing.

1.3.3 BANFRERZEER
[12-13], as shown in Table 1 .

Acute numbness (onset < 4 weeks): Includes cerebrovascular disease, trauma,
acute infection, or poisoning. Requires emergency evaluation.

Vitamin B complex deficiency, etc.

Chronic numbness (onset > 12 weeks): Includes diabetic peripheral neuropathy,
cervical spondylosis, etc. Requires long-term management.

1.4 BES55E

The criteria for grading or scaling the severity of numbness vary across differ-
ent diseases and evaluation systems; therefore, grading should ideally refer to
standardized scales specific to the corresponding condition. During the undiffer-
entiated stage of the disease, the severity of numbness can be categorized using
a Numerical Rating Scale (NRS). In this system, a score of 0 represents the
absence of numbness, with higher scores indicating increasing severity, up to a
maximum of 10, which represents intolerable, extreme numbness. Alternatively,
numbness can be graded based on the specific sensory impairment symptoms
and their subsequent impact on activities of daily living (Table 2 ).

Grading based on sensory impairment symptoms and impact on daily life: -
Paresthesia or hypesthesia; minor impact on daily life (e.g., difficulty buttoning
clothes, handling utensils, etc.). - Loss of sensation; significant impact on daily
life (e.g., difficulty walking, inability to perform fine motor tasks, etc.).

1.5 FITHRF

There is currently a paucity of comprehensive epidemiological research regarding
the general prevalence of numbness. A survey targeting community residents
in Chengdu, China, indicated that the prevalence of numbness among the el-
derly is approximately 34.67%. Similarly, a Japanese study reported a general
prevalence of 13.7%; however, as the population ages, over 20% of the general
population has experienced numbness, with the prevalence rising to 30% among
those over 75 years of age.

The epidemiological characteristics of numbness vary significantly depending on
the underlying etiology. Within the spectrum of neurological disorders, limb
numbness is a common symptom of sensory impairment. Statistics show that
the incidence of numbness among patients with cerebrovascular diseases ranges
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from 50% to 80%. In Traditional Chinese Medicine (TCM) classifications of post-
stroke limb numbness, three primary syndromes are identified: Wind-Phlegm
and Stasis Obstruction, Qi Deficiency and Collateral Stasis, and Liver-Kidney
Deficiency. Among these, the Wind-Phlegm and Stasis Obstruction type has
the highest incidence, accounting for approximately 72.19%. While research
from the National Clinical Research Center for Neurological Diseases indicates
that the prevalence, incidence, and mortality rates of stroke are 1,114.8 per
100,000 person-years, 246.8 per 100,000 person-years, and 114.8 per 100,000
person-years respectively, direct epidemiological studies specifically focused on
numbness symptoms remain limited.

Numbness is also a hallmark symptom in patients with Guillain-Barré syndrome,
with studies reporting an incidence of approximately 31.25%. Diabetic Periph-
eral Neuropathy (DPN) is a common complication of diabetes and a signifi-
cant cause of numbness; its prevalence has risen annually alongside the increas-
ing incidence of diabetes. Distal Symmetric Polyneuropathy (DSPN), typically
characterized by numbness in the distal extremities, is the most common form,
accounting for approximately 75% of DPN cases.

Furthermore, the incidence of numbness among patients with cervical spondy-
losis is approximately 47.03%. Infectious diseases, such as leprosy, can also
present with numbness, with a reported prevalence of approximately 55.56%.
Orthopedic procedures may also induce numbness; for instance, a survey of pa-
tients following hip arthroscopy revealed a postoperative numbness incidence
ranging from 1% to 20%.

2 BES &L

The causes of numbness are diverse, and classification methods vary significantly
across the literature. These causes involve multiple anatomical sites and various
diseases, often resulting in overlapping categories. This consensus classifies the
etiology of numbness into physiological and pathological factors. Pathological
factors are further subdivided into organic factors, drug or substance-induced
factors, and psychological factors. The pathophysiological mechanisms of numb-
ness primarily involve damage to signaling pathways, abnormalities in signal
transduction, and the disruption of homeostasis within the neural microenvi-
ronment.

2.1.1 £EBEMER

Improper postures, such as prolonged sitting, squatting, crossing one’ s legs, or
poor sleeping positions, can lead to localized nerve compression or restricted
blood flow, resulting in limb numbness and tingling [?]. Furthermore, fluctu-
ations in hormone levels and premenstrual edema during the menstrual cycle
can heighten nerve sensitivity, potentially inducing or exacerbating temporary
numbness.
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Sleep deprivation may also contribute to these symptoms by causing neurological
dysfunction and impairing circulatory metabolism. Additionally, the prevalence
of numbness increases significantly with age due to age-related neurodegenera-
tive changes [?]. Environmental factors, such as cold or dry conditions, can
further induce transient or persistent numbness by affecting peripheral circula-
tion and nerve conduction.

2.1.2 mEMEER

(1) Organic Factors: Neurological diseases: Various diseases of the central
and peripheral nervous systems can lead to numbness .  Musculoskele-
tal diseases: Conditions such as cervical spondylotic myelopathy, spinal
stenosis, ossification of the posterior longitudinal ligament, cauda equina
syndrome, spinal tumors, and intraspinal abscesses or hematomas can
compress the dural sac. This results in damage to the spinal cord, conus
medullaris, or cauda equina, leading to numbness in the trunk and limbs
below the level of the lesion. Nerve root cervical spondylosis and lumbar
disc herniation compress nerve roots, causing numbness and pain in the
corresponding dermatomes. Thoracic outlet syndrome, cubital tunnel syn-
drome, carpal tunnel syndrome, meralgia paresthetica, and tarsal tunnel
syndrome [?] involve nerve entrapment along the peripheral nerve course,
subsequently triggering numbness.  Endocrine and metabolic diseases:
Diabetes is the most common cause of peripheral neuropathy, typically
manifesting as symmetrical distal limb numbness. Both hypothyroidism
and hyperthyroidism can lead to numbness. Nutritional and metabolic
disorders, such as B-vitamin deficiencies (particularly Vitamin B; and
Vitamin Bj,), as well as electrolyte imbalances like hypocalcemia or hy-
perphosphatemia, can also induce paresthesia.

Sudden-onset unilateral numbness or numbness in the trunk and limbs below
the level of a lesion may indicate acute pathology. Rheumatic and immuno-
logical diseases: Chronic synovitis caused by rheumatoid arthritis and tissue
fibrosis resulting from systemic sclerosis can compress peripheral nerves. Vari-
ous autoantibodies produced in systemic lupus erythematosus can directly at-
tack nerve tissue. Sjogren’ s syndrome characteristically involves the dorsal
root ganglia. Vasculitis (such as polyarteritis nodosa) can cause nerve infarc-
tion, while Raynaud’ s disease may present with digital artery spasms and is-
chemia. All of the above conditions can lead to numbness. Infectious diseases:
Various pathogens can invade peripheral nerves or central sensory pathways.
Bacterial infections, such as Lyme disease (Borrelia burgdorferi infection), can
cause peripheral neuropathy. HIV-associated distal symmetric polyneuropathy
is a potential cause of numbness, and cytomegalovirus infection can lead to
polyradiculopathy. Schistosomiasis and cryptococcal meningitis can also invade
neural tissues, resulting in localized or widespread numbness. Circulatory
system diseases: Lower extremity atherosclerosis can lead to arterial stenosis
or occlusion, causing ischemic neuropathy. Among thromboembolic diseases,
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atrial fibrillation may lead to cerebral embolism, and deep vein thrombosis of
the lower extremities can also cause localized limb symptoms. Dermatological
diseases: Primarily seen in varicella-zoster virus infections, which often present
with paresthesia such as numbness in addition to neuralgia. Leprosy and neuro-
cutaneous melanosis can also cause numbness. Neoplastic diseases: These can
be classified into three categories: direct neurological involvement, including
glioma, meningioma, cavernous hemangioma, hamartoma, and Ewing’ s sar-
coma [?]; secondary nerve injury due to compression, including intracranial or
intraspinal metastases, angiomas, schwannomas, and lymphomas; and immune-
mediated nerve injury, primarily T-cell-mediated paraneoplastic neurological
syndromes. Other conditions: Trauma can directly cause nerve injury, leading
to numbness and loss of function in the corresponding innervated area. Hand-
arm vibration syndrome is observed in manual laborers who use high-intensity
electric vibrating tools for extended periods. (2) Drug or Substance Ingestion:
Chemical agents, organophosphates, heavy metals (lead, mercury, arsenic, etc.),
and alcohol can damage peripheral nerves, causing sensory loss and numbness.
Among these, vinca alkaloids and platinum-based chemotherapy drugs are com-
mon causes .

Ischemic or hemorrhagic cerebrovascular diseases; inflammatory diseases: in-
fectious encephalitis, brain abscess, autoimmune encephalitis, etc.; demyelinat-
ing encephalopathy: multiple sclerosis, neuromyelitis optica spectrum disorders,
etc.; neurodegenerative diseases: multiple system atrophy, etc. Vascular dis-
eases: spinal cord infarction, hemorrhage, vascular malformations, etc.; nutri-
tional and metabolic diseases: subacute combined degeneration, copper defi-
ciency myelopathy, etc.; autoimmune diseases: paraneoplastic myelopathy, neu-
rosarcoidosis, etc.; infectious diseases: HIV infection, herpes virus infectious
myelopathy, etc.; compressive diseases: disc herniation, tumor compression,
etc. Taxanes: paclitaxel, docetaxel, etc. Vinca alkaloids: vincristine, vin-
blastine, vinorelbine, etc. Platinum-based agents: oxaliplatin, cisplatin, etc.
Other chemotherapy drugs: epothilones, bortezomib, thalidomide, etc. Anti-
tubercular/Antibiotics: isoniazid, linezolid, etc. Antiepileptics: phenobarbital,
carbamazepine, etc. Statins: simvastatin, pravastatin, fluvastatin, etc. Immuno-
suppressants: adalimumab, infliximab, etc. Others: levodopa, metronidazole,
metformin, etc.

(3) Psychological Factors: These are commonly seen in somatic symptom
disorders and anxiety disorders. Somatic symptom disorder is primarily
characterized by various physical discomforts that lack a clear organic
pathological basis.

[?]. Patients with anxiety disorders may also experience paresthesia such as
numbness and tingling, especially during panic attacks. Furthermore, anxiety
can exacerbate paresthesia occurring in the context of other underlying diseases.
Any abnormality occurring at any point along the sensory receptors or conduc-
tion pathways can trigger numbness. While numbness can result from a single
mechanism, it is usually caused by the synergistic effect of multiple interrelated
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2.2.1 =5:&8Hi%

Factors such as intervertebral disc herniation and tumors can cause compression
of sensory nerve pathways or destroy their physical integrity and anatomical con-
tinuity, thereby preventing the normal conduction of neural signals. Ischemia,
inflammation, or immune attacks can trigger apoptosis or necrosis of nerve cells,
leading to a reduction in the number of nerve fibers. Furthermore, metabolic
toxins, chemical agents, and mechanical trauma can directly result in axonal
degeneration, interruption of axoplasmic transport, or demyelination, which
subsequently blocks signal transduction.

2.2.2 ESESRE

The structural integrity of the nerves remains intact, but the signal transmission
functions of the neural cells exhibit abnormalities. For instance, dysfunction in
sodium and potassium ion channels can lead to neurons entering a refractory pe-
riod following hyperexcitability or directly resulting in conduction blocks. Fur-
thermore, impaired synaptic transmission within the neuro-dominant regions
can manifest as numbness.

The clinical presentation of numbness varies by etiology: - Compressive Neu-
ropathy: Numbness caused by various types of compression. - Mononeu-
ritis Multiplex: The distribution of numbness involves the territory of two
or more peripheral nerves and is typically asymmetrical. This is often seen
in theumatic immune system diseases such as vasculitis overlapping with pe-
ripheral neuropathy, or infectious neuritis. - Polyneuropathy: Numbness is
primarily concentrated in the distal parts of the limbs, presenting in a “glove-
and-stocking” distribution. Common causes include endocrine and metabolic
diseases; immune-related peripheral neuropathies (such as Guillain-Barré syn-
drome and chronic inflammatory demyelinating polyradiculoneuropathy); para-
neoplastic peripheral neuropathy; and reactions to specific medications.

This condition is associated with an imbalance in central integration and an
increased release of inhibitory neurotransmitters, which leads to enhanced in-
hibitory effects at the spinal cord level. Furthermore, pathological remodeling
occurs within the functional mapping of the primary somatosensory cortex, re-
sulting in a diminished capacity to analyze and interpret tactile signals.

2.2.3 HERHIMRIRSEE

Hyperglycemia, ischemia, and hypoxia can lead to mitochondrial dysfunction in
nerve cells. Furthermore, the formation of harmful microenvironments—driven
by inflammatory factors, uremic toxins, and other toxic substances—damages
neuronal lipids and proteins. Combined with a reduction in growth factors and
a deficiency of key cofactors such as vitamin B12, these conditions prevent nerve
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cells from maintaining normal metabolism and impair their repair capabilities,
ultimately leading to neurological dysfunction.

Etiology and Pathogenesis in Traditional Chinese Medicine

In Traditional Chinese Medicine (TCM), numbness falls under the category of
“blood bi” (blood obstruction). The disease is localized in the skin, muscles,
and meridians, and is closely related to the spleen, lungs, kidneys, and liver.
The primary etiologies of blood bi can be summarized as deficiency of vital
qi (zheng xu), invasion by pathogenic factors (xie gin), blood stasis (xue yu),
and internal stirring of liver wind (gan feng nei dong). The core pathogenesis
involves disharmony between the nutrient (ying) and defensive (wei) systems,
obstruction of qi and blood, and the subsequent failure to nourish the skin and
muscles.

2.3.1 Ik

This primarily refers to the deficiency of qi and blood caused by congenital
insufficiency, excessive physical strain, or recovery from illness or childbirth.
Such deficiency constitutes the internal factor of blood stagnation (xue bi) and
plays a decisive role in its pathogenesis. When qi and blood are insufficient,
pathogenic wind, cold, and dampness can invade the limbs and skin, leading to
the obstruction of qi and blood circulation, which ultimately triggers the onset
of the disease.

2.3.2 W=

This primarily refers to the invasion of external pathogenic factors such as wind,
cold, and dampness. Key contributing factors to the onset of blood stagnation
(Xue Bi) include exposure to wind after sweating, sleeping outdoors at night,
wading through water or being caught in the rain, abnormal climatic shifts, or
poor living environments. These external influences serve as critical conditions
for the development of the disease.

2.3.3 m#H

The pathogenesis of blood-bolus (xuebi) primarily involves the disruption of qi
and blood within the meridians by pathogenic factors. This interference leads to
impaired circulation or even complete obstruction, resulting in the deprivation
of nourishment to the skin and muscles. This lack of nourishment manifests as
numbness and loss of sensation, which constitutes the critical mechanism in the
development of the disease.

2.3.4 FFRAEh

Overwork and emotional internal injuries can deplete the yin of the liver and
kidney, leading to a state of yin deficiency with yang hyperactivity. When
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“water fails to nourish wood,” a prolonged imbalance occurs where yang becomes
increasingly buoyant while yin further diminishes. Consequently, the liver s
yang-qi rises and moves without restraint, eventually reaching an extreme state
that transforms into internal wind. This development of internal wind agitation
manifests clinically as numbness in the limbs.

The causes of numbness are numerous and the underlying mechanisms are com-
plex; in some patients, multiple factors overlap, making them difficult to dis-
tinguish entirely. General practitioners should conduct a comprehensive evalua-
tion by integrating the distribution of symptoms, accompanying clinical features,
medication history, and relevant systemic diseases. Particular emphasis should
be placed on identifying drug-induced numbness and occult systemic disorders.

3 iR

The diagnosis of numbness requires a comprehensive approach that integrates de-
tailed clinical interviewing, systematic and standardized physical examinations,
relevant assessment scales, targeted auxiliary investigations, and the Murtagh
safety diagnostic strategy.

For the clinical interview, the RICE method (Table 5 ) can be employed to
conduct an in-depth inquiry centered on key elements of the patient’ s medical
history. Furthermore, clinicians must remain vigilant for the presence of “red
flags” (warning signs), which may indicate the possibility of serious underlying
diseases (refer to Section 3.1.4).

3.1.1 miZERA

Identifying the direct reason for the patient’ s visit is the starting point for
establishing effective doctor-patient communication. General practitioners can
use open-ended questions to guide patients in providing a detailed description of
their most troubling symptoms or the issues they most hope to resolve. Building
upon this, the RICE inquiry method can be employed to further explore the
patient’ s perspective ().

Clarifying the characteristics of numbness and its accompanying symptoms:
What is the primary reason for the patient’ s visit? What does the patient
believe is wrong (idea)? This involves further exploring the potential causes
behind the numbness. What is the patient worried about (concern)? It is
essential to listen to the patient’ s true underlying needs and understand their
opinions regarding diagnosis and treatment to achieve shared medical decision-
making. What are the patient’ s expectations regarding what the doctor can
do to help?

3.1.2 ERERSERTER

(1) Triggers of Numbness. Inquiries should include specific times, seasons,
living environments, or temperature changes; irregular dietary habits; im-

chinarxiv.org/items/chinaxiv-202603.00125 Machine Translation


https://chinarxiv.org/items/chinaxiv-202603.00125

ChinaRxiv [$X]

proper posture or limb compression; history of smoking and alcohol con-
sumption or sudden withdrawal; emotional fluctuations; physical labor;
recent history of infection; medication history; and changes in sleep pat-
terns. For female patients, it is necessary to determine whether there is a
correlation between the occurrence of numbness and the menstrual cycle.

(2) Location of Numbness. Patients should be guided to describe the
numbness down to the smallest identifiable area. It is essential to clarify
whether the numbness is unilateral, bilateral, localized, or widespread.
Clinicians must determine if the affected area is symmetrical, follows a
specific dermatomal segment, or is distributed along a peripheral nerve
path, and whether the location remains consistent during each episode.

(3) Nature of Numbness. It is critical to distinguish whether the patient’ s
“numbness”refers to anesthesia (loss of sensation), hypesthesia (diminished
sensation), paresthesia (abnormal sensation such as tingling), or pain.

(4) Onset and Pattern. The clinical course should be identified as acute,
subacute, or chronic. The frequency of episodes must be recorded as either
intermittent or persistent, with particular attention paid to any correlation
with circadian rhythms.

(5) Aggravating and Alleviating Factors. Aggravating factors may
include external environmental stimuli, specific movements or postures,
limb compression, physical activity, emotional stress, medications, spe-
cific times of day, or fluctuations in underlying diseases. Alleviating
factors may include rest, warmth, massage, postural adjustments, or
pharmacological interventions.

(6) Severity and Progression. The Numerical Rating Scale should be used
to assess the patient’ s current level of numbness. Additionally, clinicians
should inquire whether the numbness is progressively worsening, alleviat-
ing, or fluctuating. The progression of the condition should be evaluated
across three dimensions: the anatomical extent of the affected area, the
severity of the numbness, and the frequency of episodes.

3.1.3 H#RERER

Accompanying symptoms of numbness serve as critical clues for both localization
and qualitative diagnosis. In general practice, systematically inquiring about
and identifying these accompanying symptoms can effectively narrow the scope
of differential diagnosis and clarify the direction of subsequent investigations.
Accompanying neurological symptoms are presented in , while accompanying
symptoms involving other systems are detailed in .

3.1.4 WMEE
[54-58], as shown in Table 8 .
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3.1.5 igfrgd

Warning Signs of Numbness and Potential Serious Etiolo-
gies

It is essential to document all relevant details when seeking medical attention
for numbness. This documentation should include the date and time of the visit,
the healthcare facility, and the specific department consulted (e.g., Neurology,
Orthopedics, or Emergency Medicine). Furthermore, patients should record the
diagnostic procedures performed, the treatment measures administered, and the
subsequent clinical outcomes or therapeutic efficacy.

Warning Signs and Red Flags

While numbness is often benign, certain “red flag” symptoms necessitate imme-
diate medical evaluation. These include a sudden onset of symptoms, numbness
localized to one side of the body (hemiparesthesia), or numbness accompanied
by significant motor weakness, slurred speech, or visual disturbances. Such pre-
sentations may indicate acute neurological events, such as a stroke or transient
ischemic attack (TTA).

Potential Serious Causes

Numbness can be a manifestation of various underlying pathological conditions
ranging from peripheral nerve compression to central nervous system disorders.
Potential serious causes include:

e Neurological Disorders: Multiple sclerosis, transverse myelitis, or acute
inflammatory demyelinating polyneuropathy (Guillain-Barré syndrome).

e Vascular Issues: Ischemic stroke, intracranial hemorrhage, or peripheral
artery disease.

e Structural Compression: Severe herniated discs, spinal stenosis, or
tumors compressing the spinal cord or peripheral nerves.

o Systemic Metabolic Conditions: Severe vitamin B, deficiency, dia-
betic neuropathy, or chronic kidney disease.

Clinical Documentation and Follow-up

Comprehensive records of medical encounters are vital for longitudinal care.
Patients should maintain a detailed log of: 1. Diagnostic Tests: Such as Elec-
tromyography (EMG), Nerve Conduction Studies (NCS), Magnetic Resonance
Imaging (MRI), or specific blood panels (e.g., HbAlc, inflammatory markers).
2. Interventions: Including pharmacological treatments (e.g., neurotrophic
agents, analgesics), physical therapy, or surgical interventions. 3. Response
to Treatment: Noting any improvement, stabilization, or worsening of sensory
symptoms over time.
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Accurate documentation facilitates better communication between multidisci-
plinary medical teams and ensures a more precise diagnostic trajectory.

Clinical Manifestations and Differential Diagnosis of Sen-
sory Dysfunction

Sensory and Motor Impairments

Sensory dysfunction often presents alongside motor deficits, providing critical
diagnostic clues for localization. Monomelic numbness accompanied by paralysis
is frequently associated with peripheral nerve conditions such as ulnar, radial,
or common peroneal nerve palsies, as well as cervical spondylosis. In contrast,
hemiparesis combined with numbness (affecting one side of the body) typically
suggests central nervous system involvement, such as cerebrovascular disease or
demyelinating disorders.

Associated Symptoms and Clinical Indicators

Beyond primary sensory loss, patients may exhibit other paresthesias, impaired
higher cortical functions, or autonomic nervous system symptoms. These man-
ifestations may be rooted in endocrine and metabolic diseases, musculoskeletal
disorders, or systemic conditions. Identifying these accompanying symptoms is
essential for distinguishing between benign and life-threatening etiologies.

Red Flags and Potentially Serious Causes

Clinicians must remain vigilant for “red flag” symptoms that indicate urgent or
severe underlying pathology:

e Acute Onset: Symptoms developing within minutes often indicate cere-
brovascular disease or acute trauma.

¢ Progressive Course: Symptoms that continuously worsen or fail to alle-
viate suggest spinal cord or brain compression, or demyelinating diseases.

o Topographical Patterns: Numbness involving both the face and limbs
(whether ipsilateral or contralateral) is highly suggestive of cerebrovascular
disease or cervical spondylosis.

e Neurological Deficits: The presence of headache, vertigo, altered con-
sciousness, or impairments in speech, swallowing, and vision often points
toward cerebrovascular accidents or tumor-induced compression.

o Bilateral Dysfunction: Bilateral neurological deficits below a specific
spinal segment are indicative of spinal cord compression or trauma.

¢ Systemic and Vascular Signs: Limb pain and weakness may signal
aortic dissection or lower extremity arteriosclerosis obliterans. Respiratory
distress, fever, rash, or arthralgia may accompany high-level spinal cord
injuries or infectious neuropathies.
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Medical History and Psychosocial Factors

A thorough patient history is vital for diagnosis. Recent trauma, exposure to
toxins, or long-term medication use may point toward traumatic brain/spinal
cord injuries or toxic neuropathies. Additionally, paroxysmal symptoms such
as seizures or electrolyte imbalances must be considered. Finally, psycholog-
ical states—including low mood, tension, or panic—may indicate that sensory
symptoms are manifestations of depression or panic attacks.

3.1.6 BxiFse

(1) Medical History: Presence of any history of neurological diseases, muscu-
loskeletal disorders, endocrine and metabolic diseases, circulatory system
diseases, urinary system diseases, immune system disorders, or other sys-
temic conditions (such as malignant tumors, herpes zoster, etc.).

(2) Medication History: History of using anti-tumor drugs, anti-tuberculosis
drugs, over-the-counter medications with unknown ingredients, or health
supplements; history of long-term use of specific medications or long-term
dependence on sedative-hypnotic drugs.

(3) Surgical and Anesthetic History: Any prior history of surgical procedures
or administration of anesthesia.

3.1.7T A%

Clinicians should investigate whether there is a history of exposure to heavy
metals or radioactive substances in the place of residence, as well as any history
of occupational exposure. It is also necessary to determine if there is a history
of long-term use of cosmetics containing heavy metals, accidental ingestion of
toxic substances, smoking, alcohol consumption, abnormal dietary structure, or
nutrient imbalances. Furthermore, the assessment should identify poor lifestyle
habits, such as prolonged sedentary desk work, carpal tunnel syndrome ( “mouse
hand” ), or long-term “text neck” from mobile phone use.

Specific clinical presentations of numbness and their associated conditions in-
clude: - Numbness with paraplegia: Acute myelitis, spinal cord compres-
sion (tumor, hematoma, abscess), etc. - Numbness with crossed paralysis:
Brainstem lesions, etc. - Numbness with pain: Cervical spondylosis, pos-
therpetic neuralgia, etc. - Numbness with burning or tingling sensations:
Diabetic peripheral neuropathy, etc. - Numbness with hyperesthesia or hy-
pesthesia: Fibromyalgia, multiple sclerosis, etc. - Numbness with sensory
ataxia: Subacute combined degeneration of the spinal cord, peripheral neuropa-
thy, etc. - Cranial nerve symptoms (facial numbness with diplopia,
facial drooping, dysphagia, dysarthria): Brainstem lesions, skull base
meningitis, etc. - Numbness with impaired consciousness, convulsions,
visual field defects, aphasia, or cognitive decline: Cerebrovascular dis-
ease, intracranial infection, etc. - Numbness with bladder/bowel dysfunc-
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tion (urinary retention, incontinence, constipation) or dry, anhidrotic
skin: Spinal cord lesions, diabetic autonomic neuropathy, etc. - Numbness
with edema: Heart failure, nephrotic syndrome, etc. - Numbness with cold
limbs, pallor, or intermittent claudication: Thrombosis, arteriosclerosis
obliterans, etc. - Numbness with redness, swelling, and heat in the
limbs: Erythromelalgia, deep vein thrombosis, etc. - Numbness with cold
intolerance, fatigue, slow response, or weight gain: Hypothyroidism,
adrenocortical insufficiency, etc. - Numbness with abnormal renal func-
tion (edema, foamy urine, hypertension): Uremic peripheral neuropathy,
acromegaly, etc. - Numbness with neck, shoulder, or lower back pain
and limited joint mobility: Lumbar disc herniation, thoracic outlet syn-
drome, etc. - Numbness with local tenderness or masses: Ganglion cysts,
lipomas, etc. - Numbness with fever: Guillain-Barré syndrome, connec-
tive tissue disease, etc. - Numbness with lymphadenopathy: Sarcoidosis,
cryoglobulinemia, etc. - Numbness with butterfly rash or livedo retic-
ularis: Systemic lupus erythematosus, mixed connective tissue disease, etc. -
Numbness with significant weight loss: Malignant tumors, paraneoplastic
syndrome, etc. - Numbness with anxiety, tension, palpitations, or hy-
perventilation: Anxiety disorders, panic attacks, etc. - Numbness with low
mood, loss of interest, or multiple unexplained physical discomforts:
Depression, bipolar disorder, etc.

Chinese General Practice

3.1.8 AZIERSE

Clinical Characteristics of Numbness During Menstruation,
Pregnancy, and the Postpartum Period

Numbness is a common clinical symptom that frequently occurs during specific
physiological stages of a woman’ s life, namely menstruation, pregnancy, and the
postpartum period. Understanding the distinct characteristics and underlying
mechanisms of numbness during these three phases is essential for accurate
diagnosis and effective clinical management.

1. Menstrual Period

During the menstrual cycle, some women experience transient numbness, pri-
marily localized in the extremities. This phenomenon is often attributed to
fluctuations in estrogen and progesterone levels, which can influence peripheral
nerve sensitivity and vascular permeability. Hormonal shifts may lead to mild
fluid retention, potentially causing transient compression of peripheral nerves.
Furthermore, menstrual-related numbness is frequently associated with primary
dysmenorrhea or premenstrual syndrome (PMS), where systemic inflammatory
mediators may play a role in altering sensory perception.
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2. Pregnancy

Numbness is significantly more prevalent during pregnancy, particularly in the
second and third trimesters. The most common manifestation is Carpal Tunnel
Syndrome (CTS), characterized by numbness, tingling, and pain in the thumb,
index, and middle fingers.

The primary physiological drivers during this stage include: - Fluid Reten-
tion: Increased blood volume and interstitial fluid can lead to edema, increasing
pressure within the carpal tunnel or other confined anatomical spaces. - Me-
chanical Compression: As the uterus expands and body weight increases,
changes in posture and direct pressure on pelvic or spinal nerves can result in
numbness in the lower back and legs (e.g., meralgia paresthetica). - Metabolic
Demands: Increased requirements for vitamins, particularly B, and folate,
may lead to subclinical deficiencies that manifest as peripheral neuropathy if
not adequately managed.

3. Postpartum Period

The postpartum phase presents a unique set of challenges regarding nerve-
related symptoms. Numbness during this time may be a continuation of
pregnancy-induced conditions or may arise from the labor process itself.

Key factors contributing to postpartum numbness include: - Obstetric Nerve
Injury: Prolonged labor or specific positioning during delivery (such as the
lithotomy position) can cause compression or stretching of the femoral, sciatic,
or peroneal nerves. - Anesthesia Recovery: Patients who receive spinal or
epidural anesthesia may experience localized numbness at the injection site or
transient sensory changes in the lower extremities during the recovery period.

3.1.9 Fi&E

Inquire whether there is a family history of hereditary peripheral neuropathy
or hereditary ataxia. Additionally, determine if there is a history of clustered
malignant tumors among family members, or a family history of paraneoplastic
syndromes or autoimmune neuropathies.

3.1.10 HHOERE

Assess whether the patient is experiencing states of anxiety or depression, and
evaluate for recent significant psychological stressors or sleep disturbances. A
standardized, multidimensional physical examination of numbness is essential
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for clarifying the etiology and developing an effective clinical diagnosis and treat-
ment plan.

3.2.1 2REE

The physical examination for numbness and its clinical significance are summa-
rized in .

Physical Examination for Numbness and Clinical Signifi-
cance

The physical examination of patients presenting with numbness is a critical
component of the diagnostic process, aimed at localizing the lesion within the
nervous system and identifying the underlying etiology. A systematic approach
ensures that sensory deficits are accurately mapped and correlated with motor
and reflex findings.

Sensory Examination

The sensory exam should evaluate multiple modalities to distinguish between
different spinal cord tracts and peripheral nerve involvements. Testing for light
touch (using a cotton wisp) and pain/temperature (using a pinprick or cold
object) helps differentiate between the dorsal column-medial lemniscus pathway
and the spinothalamic tract. It is essential to determine the precise distribution
of sensory loss—whether it follows a specific dermatome, a peripheral nerve
distribution, or a “glove-and-stocking” pattern characteristic of polyneuropathy.

Motor and Reflex Assessment

In addition to sensory testing, the examination must include an assessment of
muscle strength, tone, and deep tendon reflexes. For example, numbness accom-
panied by lower motor neuron signs (such as weakness, atrophy, and diminished
reflexes) often points toward a peripheral nerve or root lesion. Conversely, the
presence of hyperreflexia or pathological signs (e.g., the Babinski sign) suggests
a central nervous system lesion involving the upper motor neurons.

Clinical Significance

The integration of these findings allows clinicians to categorize the numbness
into specific clinical syndromes. A clear sensory level on the trunk is highly
indicative of transverse myelitis or spinal cord compression. Asymmetric sen-
sory loss involving the face and the contralateral side of the body may suggest
a brainstem lesion. By synthesizing the data from the physical examination,
as detailed in , practitioners can narrow the differential diagnosis and select
appropriate neuroimaging or electrophysiological studies.
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3.2.2 ERERF

Neurological Physical Examination and Clinical Signifi-
cance

The specific components of the neurological physical examination and their cor-
responding clinical significance are summarized in .

Supplementary Examinations and Assessments

Beyond the physical examination, supplementary diagnostic tests and standard-
ized assessment tools play a critical role in the comprehensive evaluation of
neurological function. These auxiliary investigations provide objective data to
support clinical findings, aid in differential diagnosis, and monitor disease pro-
gression or treatment efficacy.

3.3.1 HEneEE

Laboratory and imaging examinations are summarized in .

3.3.2 ik

Numbness assessment can utilize various scoring scales depending on the under-
lying etiology. Primary instruments include the Neuropathy Symptom Score
(NSS), Neuropathy Deficit Score (NDS), Michigan Neuropathy Screening Instru-
ment (MNSI), Toronto Clinical Scoring System (TCSS), Total Neuropathy Score
(TNSr/TNSc), Japanese Orthopaedic Association (JOA) Cervical Spondylotic
Myelopathy Score, Inflammatory Rasch-built Overall Disability Scale (I-RODS),
Douleur Neuropathique 4 (DN4) neuropathic pain questionnaire, and the 8-item
Somatic Symptom Scale (SSS-8).

The Murtagh “Safety First” diagnostic strategy for numbness addresses the
complexity of its etiology. Implementing this strategy can enhance diagnostic
accuracy regarding skin color, temperature, and rashes, as well as the assessment
of limbs and joints for deformities, swelling, tenderness, range of motion, posture,
and morphology (

).

When evaluating patients presenting with numbness, clinicians should integrate
“red flag” warning signs to facilitate the early and rapid identification of acute
or critical conditions. Simultaneously, a structured inquiry model should be
employed to obtain a detailed history, including the triggers, duration, anatom-
ical distribution, quality, aggravating and alleviating factors, and associated
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symptoms of the numbness. By combining systematic physical examination,
comprehensive numbness scale assessments, and individualized auxiliary inves-
tigations, a robust Murtagh safety diagnostic strategy can be established.

This approach improves diagnostic accuracy and reduces the risk of misdiagno-
sis.

4 &/Tr
Treatment of Numbness

The primary objectives in treating numbness are to eliminate or alleviate sensory
symptoms, prevent complications, and improve the patient’ s overall quality
of life. Treatment strategies should adhere to an etiology-oriented approach,
encompassing general care, pharmacological interventions, interventional and
surgical procedures, rehabilitation, and Traditional Chinese Medicine (TCM).
Addressing the underlying cause is the cornerstone of curative treatment. While
numbness caused by physiological factors can often be relieved through general
care and lifestyle adjustments, organic causes require specific management as
detailed in relevant clinical textbooks.

General Treatment and Nursing Care

Patients should ensure adequate rest and avoid factors that may induce or ex-
acerbate symptoms. Necessary lifestyle adjustments are essential, with a partic-
ular emphasis on preventing accidental injuries—such as burns—that may occur
due to diminished sensory perception. From a nutritional perspective, patients
should maintain a balanced diet high in protein and rich in B-vitamins; dietary
restrictions should also be implemented to manage any underlying primary dis-
eases.

Physical activity interventions must be scientific and progressive, transitioning
from passive movement to active training while ensuring patient safety. Pos-
tural care is critical; frequent repositioning and the use of supportive devices
are necessary to prevent pressure ulcers and joint deformities. Furthermore, a
comprehensive approach integrating cognitive-behavioral therapy, mindfulness,
psychological education, and social support should be employed to help patients
adjust their cognition, manage emotions, and enhance their confidence in the
treatment process [?].

Pharmacological Treatment

(1) Neurotrophic and Reparative Medications Agents such as mecobal-
amin and other B-vitamins are commonly utilized for nutritional deficiency neu-
ropathies, diabetic neuropathy, or alcoholic neuropathy. Specific dosages should
be adjusted based on the underlying etiology and the severity of the patient’ s
condition.
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Physical Examination and Clinical Significance
General Status and Vital Signs

Assessment of vital signs, body weight, and Body Mass Index (BMI) is essential
for identifying underlying conditions such as systemic infections, circulatory
disorders, endocrine and metabolic diseases, or malignancies.

Integumentary System

Skin examination provides critical diagnostic clues. Changes in skin tempera-
ture and color may indicate peripheral arterial disease (PAD), vasomotor dys-
function, or localized infection. Dryness and desquamation (scaling) are often
associated with Sjogren’s syndrome or diabetes mellitus. Specific dermatological
markers include butterfly rashes and livedo reticularis, which suggest systemic
lupus erythematosus (SLE), while extensive café-au-lait spots are characteristic
of neurofibromatosis.

Lymphatic and Vascular Systems

Examination of superficial lymph nodes for enlargement, tenderness, or adhe-
sion is necessary to screen for infection, lymphoma, or metastatic malignancy.
Vascular assessment focuses on peripheral arterial pulses and capillary refill time.
Weak or asymmetrical pulses suggest peripheral arterial disease, such as arterial
stenosis or embolism. A delayed capillary refill time (greater than 2 seconds)
indicates insufficient peripheral circulatory perfusion.

Head, Neck, and Thorax

The thyroid gland should be evaluated for size, texture, and the presence of
nodules to identify thyroid-related disorders. Thoracic examination includes
assessing chest wall morphology, respiratory excursion, breath sounds, heart
sounds, and breast tissue. Abnormalities in these areas may indicate congenital
deformities, trauma, cardiopulmonary disease, breast disorders, or intercostal
neuritis.

Abdominal and Genitourinary Systems

Abdominal palpation for masses, tenderness, muscle guarding, or hep-
atosplenomegaly is vital. These findings may suggest tumor compression,
visceral diseases (such as pancreatitis or cholecystitis) causing referred numb-
ness, or metabolic and hematological disorders. Genitourinary examination for
scrotal or vulvar edema, chancres, or abnormal discharge can identify infections
(such as syphilis) or allergic reactions.
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Musculoskeletal System

Joint swelling and tenderness accompanied by morning stiffness are indicative
of rheumatoid arthritis, while joint deformities paired with erythematous skin
lesions suggest systemic lupus erythematosus. Postural abnormalities or specific
antalgic positions may point to musculoskeletal issues like scoliosis or transient
postural nerve compression (e.g., common peroneal nerve palsy resulting from
crossing one’ s legs).

Psychological Assessment

A comprehensive evaluation should include an assessment of the patient’ s psy-
chological state. By observing behavior and inquiring about anxiety or somatiza-
tion symptoms, clinicians can identify somatoform disorders or anxiety-related
numbness, which typically present without organic localizing neurological signs.

Neurological Examination and Diagnostic Evaluation of
Sensory Abnormalities

1. Higher Cortical Functions and Cranial Nerves

The assessment of higher cortical functions should include the Mini-Mental State
Examination (MMSE) and a specific focus on contralateral hemispatial neglect.
Neglect or numbness may indicate parietal lobe lesions resulting from cerebral
infarction, tumors, or trauma.

Examination of the cranial nerves is essential for localizing lesions: - Trigemi-
nal Nerve (V): Facial numbness suggests pathology in the trigeminal nerve or
central sensory pathways. - Facial Nerve (VII): Facial paralysis combined
with limb numbness often indicates brainstem involvement. - Optic and Ocu-
lomotor Nerves ([I,III,IV,VI): Visual impairment or ophthalmoplegia
combined with numbness may suggest demyelinating diseases such as Multiple
Sclerosis (MS) or Neuromyelitis Optica (NMO).

2. Motor System and Reflexes

The relationship between muscle strength, tone, and volume provides critical di-
agnostic clues: - Upper Motor Neuron (UMN) Lesion: Characterized by
decreased muscle strength accompanied by increased muscle tone (spasticity).
This is typical of brain or spinal cord pathology. - Lower Motor Neuron
(LMN) Lesion: Characterized by decreased muscle strength, decreased mus-
cle tone (flaccidity), and muscle atrophy. This suggests involvement of the
peripheral nerves or nerve roots.

Reflex testing further refines the localization: - Deep Tendon Reflexes: In-
cludes biceps, brachioradialis, knee, and ankle reflexes. - Superficial Reflexes:
Includes abdominal and cremasteric reflexes. - Pathological Signs: Presence
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of the Babinski or Hoffmann signs. - Clinical Significance: Diminished or ab-
sent reflexes suggest peripheral neuropathy, radiculopathy, or anterior horn cell
lesions. Conversely, hyperreflexia accompanied by positive pathological signs
indicates damage to the pyramidal tracts in the cortex, brainstem, or spinal
cord.

3. Sensory System and Localization

Sensory deficits are categorized by their distribution and the type of sensa-
tion affected: - Peripheral (Glove-and-Stocking Distribution): Typical of
polyneuropathy (e.g., diabetic, alcoholic, or uremic neuropathy). - Radicular
(Segmental): Suggests cervical/lumbar spondylosis, herpes zoster, or tumor
compression. - Spinal (Below a specific level): Indicates spinal cord in-
jury or myelitis. - Internal Capsule/Cortical (Hemianesthesia): Suggests
cerebrovascular disease or brain tumors.

Sensory modalities include: - Superficial Sensation: Light touch, pain, and
temperature. - Deep Sensation: Vibration and position sense. Impairment
suggests posterior column damage (e.g., tabes dorsalis or subacute combined
degeneration). - Cortical Composite Sensation: Includes stereognosis, two-
point discrimination, and graphesthesia. Abnormalities in these areas while
superficial sensation remains intact are of high diagnostic value for parietal lobe
lesions.

4. Coordination, Gait, and Special Tests

o Ataxia: Sensory ataxia (positive Romberg sign) indicates posterior col-
umn lesions. Cerebellar ataxia indicates cerebellar pathology.

o Gait: A steppage gait is characteristic of common peroneal nerve palsy.

e Coordination Tests: Finger-to-nose test, heel-to-shin test, and
Romberg test.

e Trophic Changes: Dry skin, anhidrosis, desquamation, or thick-
ened/deformed nails in the numb area may suggest diabetic or amyloid
neuropathy.

Special Orthopedic/Neurological Maneuvers: - Cervical Radiculopa-
thy: Positive Spurling’ s test (neck compression), foraminal compression test,
or brachial plexus tension test. - Lumbar Pathology: Positive straight leg
raise test suggests lumbar disc herniation or spinal stenosis. - Nerve Entrap-
ment: A positive Tinel’ s sign suggests conditions such as carpal or cubital
tunnel syndrome.

5. Laboratory Investigations

¢ General Screening: CBC, hs-CRP, and ESR to rule out infection or
hematological disorders.

e Metabolic and Endocrine: Blood glucose and HbAlc (diabetes);
liver and kidney function (uremic neuropathy or hypoalbuminemia);
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electrolytes (K, Na, Ca, Mg) to assess neuromuscular excitability; and
thyroid function tests.

¢ Immunological and Paraneoplastic: Serum protein electrophoresis
and immunofixation electrophoresis (multiple myeloma/paraproteinemia);
autoantibody panels (SLE, Sjogren’ s syndrome); and anti-ganglioside an-
tibodies (Guillain-Barré syndrome).

o Toxicology and Infectious Disease: Heavy metal screening; drug con-
centration monitoring; HIV and Syphilis serology; and Borrelia burgdor-
feri antibodies (Lyme disease).

6. Imaging and Advanced Diagnostics

¢ Neuroimaging: Cranial MRI/CT for cerebrovascular disease or tumors;
Spinal MRI/CT for disc herniation, stenosis, or spinal tumors.

o Electrophysiology: Electromyography (EMG) and Nerve Conduction
Velocity (NCV) studies to evaluate the nature, location, and severity of
nerve damage.

o Specialized Testing: Pituitary-enhanced MRI (for pituitary tumors);
arterial blood gas (acid-base imbalances); and cerebrospinal fluid (CSF)
analysis for inflammatory or neoplastic conditions.

¢ Biopsy and Genetics: Skin, muscle, or nerve biopsy for small fiber
neuropathy, vasculitis, or amyloidosis; genetic testing for hereditary con-
ditions like Charcot-Marie-Tooth (CMT) disease.

e Autonomic Testing: Indicated if numbness is accompanied by palpita-
tions or hyperhidrosis.

Construction and Validation of a Risk Prediction Model
for Postoperative Delirium in Elderly Patients Based on
Machine Learning

Abstract

Objective: To construct and validate a risk prediction model for postoperative
delirium (POD) in elderly patients using machine learning algorithms, providing
a scientific tool for clinical screening of high-risk populations.

Methods: A retrospective analysis was conducted on clinical data from el-
derly patients who underwent surgery at our hospital between January 2020
and December 2022. Patients were divided into a training set and a validation
set. Feature selection was performed using LASSO regression, and five ma-
chine learning models—Logistic Regression (LR), Random Forest (RF), Support
Vector Machine (SVM), Extreme Gradient Boosting (XGBoost), and Artificial
Neural Network (ANN)—were developed. The performance of these models was
evaluated using the Area Under the Receiver Operating Characteristic Curve
(AUCQC), calibration curves, and Decision Curve Analysis (DCA).

Results: A total of 850 patients were included, with an overall POD incidence
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of 15.3%. Key predictors identified included age, preoperative cognitive status,
duration of surgery, intraoperative blood loss, and postoperative sleep quality.
Among the five models, the XGBoost model demonstrated the highest predictive
performance with an AUC of 0.89 (95% CI: 0.85-0.93) in the validation set.
Calibration curves indicated good agreement between predicted and observed
probabilities, and DCA confirmed the clinical utility of the model.

Conclusion: The machine learning-based risk prediction model, particularly
the XGBoost algorithm, effectively predicts the risk of POD in elderly patients.
This model can assist clinicians in early identification and intervention for high-
risk individuals.

Introduction

Postoperative delirium (POD) is a common acute neuropsychiatric syndrome
characterized by fluctuating consciousness, attention deficits, and cognitive im-
pairment. It typically occurs within 24 to 72 hours following surgery. With the
global trend of population aging, the number of elderly patients undergoing sur-
gical procedures is increasing significantly. Studies indicate that the incidence
of POD in elderly patients ranges from 10% to over 50%, depending on the type
of surgery and the patient’ s baseline health status.

POD is associated with numerous adverse outcomes, including prolonged hos-
pital stays, increased healthcare costs, higher rates of postoperative complica-
tions, and increased long-term mortality. Despite its clinical significance, POD
remains underdiagnosed in many settings. Early identification of high-risk pa-
tients

(2) Microcirculation-improving agents: These include Prostaglandin E1,
which is indicated for numbness caused by circulatory system dis-
eases (such as lower limb atherosclerosis) or diabetic microvascular
complications.

(3) Antioxidant stress agents: For example, a-lipoic acid can be utilized
for neuropathies induced by diabetes, alcohol consumption, or toxic sub-
stances.

(4) Metabolic disorder correction agents: For instance, Epalrestat is primarily
used in the treatment of diabetic neuropathy.

(5) Cellular energy metabolism enhancers: For example, Acetyl-L-carnitine is
mainly indicated for diabetic neuropathy.

(6) Nerve regeneration agents: These include nerve growth factors, which can
be applied to cases of traumatic or compressive nerve injury.

(7) Pharmacotherapy for neuropathic pain:
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¢ First-line medications: These include calcium channel modulators and
serotonin-norepinephrine reuptake inhibitors (SNRIs), which are applica-
ble for diabetic neuropathy and post-stroke paresthesia. Dosages must be
individualized based on the patient’ s renal function and tolerance.

¢ Second/Third-line medications: Topical patches may be used for lo-
calized numbness.

Opioids and certain anticonvulsants can be utilized for the treatment of refrac-
tory numbness. Furthermore, interventional and surgical treatments may be
considered.

4.3.1 HEEHEIET

For the treatment of cervical spondylosis or lumbar disc herniation, various min-
imally invasive surgical options are available, including percutaneous endoscopic
techniques and physical ablation. When necessary, open surgeries such as dis-
cectomy, spinal canal decompression, and interbody fusion may be performed
to achieve complete relief of nerve compression [?, ?].

4.3.2 HEFAESHREREAR

Neuromodulation techniques, including transcutaneous electrical nerve stimula-
tion (TENS) and spinal cord stimulation (SCS), as well as neuroablative tech-
niques such as pulsed radiofrequency and cryoneurolysis, are employed to mod-
ulate or block the transmission of abnormal neural signals [?, ?].

4.3.3 EfthmBIARTERE

For conditions such as trigeminal neuralgia and carpal tunnel syndrome, a com-
prehensive range of interventions is available, spanning from minimally invasive
procedures to open surgery. Minimally invasive options include radiofrequency
thermocoagulation and needle knife release, while open surgical procedures, such
as carpal tunnel release and microvascular decompression, are employed when
clinically indicated.

Sensory retraining, which involves providing comprehensive sensory stimulation
to the affected limbs, is applicable for numbness resulting from various etiologies.
Hyperbaric oxygen therapy and physical agents—including electrotherapy, tran-
scranial direct current stimulation (tDCS), and repetitive transcranial magnetic
stimulation (rTMS)—are frequently utilized in cases of ischemic or traumatic
nerve injury.

Furthermore, exercise therapy, such as nerve gliding techniques (neural mobiliza-
tion), can effectively alleviate symptoms of numbness, while occupational ther-
apy, including task-oriented training, facilitates the recovery of limb function. It
is also essential to provide patients with guidance on standardized home-based
rehabilitation activities. Additionally, Traditional Chinese Medicine (TCM) and
herbal treatments may be integrated into the therapeutic regimen.
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4.5.1 W3

In the early stages of treatment, the primary focus is on dispelling pathogenic
factors and unblocking the collaterals, supplemented by harmonizing qi and
blood. In the middle and late stages, emphasis shifts to activating blood circula-
tion, transforming phlegm, strengthening the body’ s resistance, and eliminating
pathogens. Common patterns for syndrome differentiation and treatment are
as follows:

(1) Wind-Cold-Damp Numbness. Predominance of Wind: Numbness is migra-
tory and may be accompanied by skin pruritus; the tongue coating is thin
and white, and the pulse is floating. Treatment method: Dispel wind and
unblock the collaterals. Representative formula: Huangqi Guizhi Wuwu
Decoction. Predominance of Cold: Numbness is fixed in location and re-
lieved by warmth, accompanied by pain and aversion to cold; the tongue
coating is white and slippery, and the pulse is wiry and tight. Treatment
method: Warm the meridians and disperse cold. Representative formula:

Danggui Sini Decoction. Predominance of Dampness: Numbness is more pro-
nounced in the lower limbs, accompanied by physical fatigue and limb pain; the
tongue is swollen with teeth marks, the coating is white and greasy, and the
pulse is soft and slow. Treatment method: Remove dampness and unblock the
collaterals. Representative formula: Yiyiren Decoction.

(2) Qi and Blood Deficiency Numbness. Numbness occurs throughout the
body, being milder during the day and worsening at night; it is accom-
panied by mental fatigue, lack of strength, a lusterless complexion, pal-
pitations, and vertigo. The tongue is pale and swollen, and the pulse is
deep, thin, and weak. Treatment method: Augment gi and nourish blood.
Representative formula: Bazhen Decoction.

(3) Blood Stasis Numbness. Numbness is accompanied by stabbing pain in
a fixed location; the lips and tongue are purple-dark or have ecchymosis,
and the pulse is deep and choppy. Treatment method: Activate blood,
resolve stasis, and unblock the collaterals. Representative formula:

Taohong Siwu Decoction.

(4) Phlegm-Turbidity Obstruction Numbness. Numbness is accompanied by
a sensation of distension and oppression, fullness in the chest and epi-
gastrium, nausea, and the expectoration of phlegm-drool. The tongue is
pale and swollen with a greasy coating, and the pulse is slippery. Treat-
ment method: Strengthen the spleen, transform phlegm, and unblock the
collaterals.

Representative formula: Zhitan Fuling Pill.

(5) Internal Stirring of Liver Wind Numbness. Numbness is accompanied by
headache, vertigo, and tinnitus, or even tremors; the tongue coating is thin
and yellow, and the pulse is wiry. Treatment method: Calm the liver and

chinarxiv.org/items/chinaxiv-202603.00125 Machine Translation


https://chinarxiv.org/items/chinaxiv-202603.00125

ChinaRxiv [$X]

extinguish wind, nourish yin and soothe the collaterals. Representative
formula: Lingjiao Gouteng Decoction.

4.5.2 jMas

External treatment modalities, such as acupuncture, tuina (massage therapy),
cupping, moxibustion, and collateral pricking with bloodletting, can treat numb-
ness by stimulating meridians and acupoints to facilitate the smooth flow of qi
and blood.

The effective management of numbness requires the implementation of compre-
hensive and individualized strategies. Identifying and addressing the underlying
etiology is fundamental to improving prognosis, while pharmacological interven-
tions, interventional procedures, and surgery remain the primary measures for
symptom relief. Furthermore, systematic rehabilitation training, comprehensive
nursing support, and Traditional Chinese Medicine (TCM) therapies provide
significant auxiliary value. Through these multi-dimensional interventions, the
ultimate goal is to maximize the recovery of neurological function and enhance
the patient’ s quality of life.

5 #HXERE

Numbness (paresthesia) has a complex and diverse etiology that necessitates
long-term management. Establishing a standardized and systematic commu-
nity management protocol is of significant practical importance for identifying
underlying causes, alleviating symptoms, and delaying disease progression.

Principles and Objectives of Community Management for
Patients with Numbness

The management of patients presenting with numbness in a community set-
ting should be guided by structured clinical pathways. The primary objectives
are to ensure early and accurate screening of potential etiologies, provide symp-
tomatic relief through evidence-based interventions, and implement longitudinal
monitoring to prevent the deterioration of neurological function. By integrat-
ing standardized diagnostic procedures with personalized care plans, community
healthcare providers can effectively bridge the gap between acute specialist con-
sultation and long-term rehabilitative support.

5.1.1 BE2A, FoHhERE

Adhering to a “person-centered” approach, patients are empowered through
health education to master self-monitoring techniques and daily protective mea-
sures for numbness, enabling them to take an active role in maintaining neuro-
logical health.
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5.1.2 WAk, £EFM

Establish a comprehensive management chain integrating “prevention, treat-
ment, management, and rehabilitation.”By controlling the risk factors associated
with numbness and implementing strategies for “early screening, early diagno-
sis, and early treatment,” it is possible to delay disease progression, promote
functional recovery, and prevent complications.

5.1.3 HPAtHME, FRHERESR

In response to the multifactorial etiology of numbness, it is essential to im-
plement multidisciplinary collaboration to develop individualized diagnosis and
treatment plans. By providing integrated services, the ultimate goal is to delay
disease progression and improve the quality of life for patients.

Chinese General Practice: Community-based management flowchart for numb-
ness

5.2.1 —4&k5aks

Eliminating or reducing underlying causes is essential for preventing the ini-
tial onset of nerve damage and associated numbness. For the general popula-
tion, public health initiatives should focus on disseminating knowledge regarding
numbness and providing guidance on healthy lifestyles and nutrition. Key strate-
gies include ensuring adequate intake of B-vitamins, maintaining glycemic con-
trol, and limiting alcohol consumption. Furthermore, it is critical to minimize
environmental and occupational exposure risks, advocate for regular physical
examinations and risk screenings, and implement measures to prevent physical
trauma.

5.2.2 ZRTAM;

Pay close attention to physical warning signs to ensure early identification,
definitive diagnosis, and prompt treatment directed at the underlying etiology.
When numbness first appears or remains mild, timely intervention is critical to
prevent the further progression of neurological damage.

5.2.3 =&k

When numbness has resulted in significant neurological dysfunction or has pro-
gressed into a chronic condition, comprehensive management is essential to alle-
viate symptoms, delay complications, reduce suffering, and enhance functional
capacity. This approach involves the standardized and rational use of medica-
tion, the implementation of rehabilitation and physical therapy, and the proac-
tive prevention and management of complications. Furthermore, it is crucial
to involve family members in the rehabilitation process to provide emotional
support and practical assistance, while simultaneously encouraging patients to
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develop self-management skills. For patients in advanced stages or with severe
conditions, the focus should shift toward pain management, symptom control,
and palliative care to maintain their quality of life and preserve their dignity.

5.3.1 BHELIRRERKER

Dedicated health records should be established for patients suffering from numb-
ness, and family doctor contracting services should be initiated when necessary.
These services are categorized into three distinct packages: the Basic Package,
which is free of charge and covers the establishment of health records, follow-up
consultations, and chronic disease management; the Comprehensive Health
Package, which adds diagnosis and treatment for common conditions, priority
referrals, and long-term prescriptions; and the Personalized Package, which
allows patients to select specific services from a project library—such as appro-
priate Traditional Chinese Medicine (TCM) techniques and psychological coun-
seling—based on their specific needs for rehabilitation training or home care. For
patients with limited mobility, door-to-door contracting and follow-up services
can be provided [?].

For patients with stable numbness who have difficulty traveling, home-based
hospital beds may be established upon meeting specific criteria, accompanied
by a formal service agreement. Should the symptoms of numbness worsen, the
family doctor must prioritize the patient’ s referral to a secondary or higher-
level hospital. In the event of significant changes in the patient’ s condition, the
home-based bed service should be terminated, and the medical records must be
formally archived.

5.3.2 EFER

Nutritional intervention must be predicated on an etiological diagnosis. A com-
prehensive treatment plan should be developed by supplementing key nutrients,
optimizing dietary patterns, and addressing specific clinical circumstances, fol-
lowed by the regular monitoring of outcomes.

5.3.3 (FEEIR

Weight Management for Patients with Numbness: A
Neuroprotection-Centered Approach

Weight management for patients experiencing numbness must prioritize neuro-
protection as its core objective. By implementing precise energy control, nutri-
tional fortification, and safe exercise protocols, clinicians can achieve the goal
of “weight loss without compromising neurological health.”
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Figure 3: Figure 1

1. The Necessity of Neuroprotection in Weight Management

For patients presenting with numbness—often a clinical manifestation of periph-
eral neuropathy or nerve compression—traditional weight loss strategies that
focus solely on caloric restriction may inadvertently exacerbate nerve damage.
Rapid weight loss can lead to the depletion of essential micronutrients and the
loss of lean muscle mass, both of which are critical for nerve repair and metabolic
stability. Therefore, a specialized approach is required to balance metabolic im-
provement with the preservation of neurological function.

2. Precise Energy Control

Effective weight management begins with precise energy titration. Rather than
adopting aggressive caloric deficits, the strategy should focus on a sustainable,
moderate reduction in energy intake. This prevents the metabolic stress associ-
ated with starvation states, which can trigger inflammatory responses detrimen-
tal to sensitive nerve tissues. Calculating the basal metabolic rate (BMR) and
adjusting for physical activity levels ensures that the patient receives sufficient
energy to support cellular repair mechanisms while still achieving a negative
energy balance for weight reduction.

3. Nutritional Fortification for Nerve Health

Nutritional intervention must go beyond macronutrient ratios to include specific
neurotrophic factors. Key components include:

o B-Vitamins: Essential for myelin sheath maintenance and nerve signal-
ing. Supplementation or increased dietary intake of B;, By, and By, is
often necessary.

e Antioxidants: Alpha-lipoic acid and Vitamin E can help mitigate oxida-
tive stress, a primary driver of nerve fiber degradation.

¢ High-Quality Protein: Adequate protein intake is vital to prevent sar-
copenia, ensuring that weight loss is derived from adipose tissue rather
than functional muscle mass.

4. Safe Exercise and Functional Mobility

Exercise prescriptions for patients with numbness must account for sensory
deficits to prevent injury. High-impact activities should be replaced with low-
impact, controlled movements such as swimming, cycling, or supervised resis-
tance training.

The focus should be on improving insulin sensitivity and circulation—both of
which support nerve health—without placing undue mechanical stress on af-
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fected limbs. Balance training is also a critical component to compensate for
proprioceptive loss and reduce the risk of falls.

5. Conclusion

5.3.4 DVIEER

Psychological management should center on alleviating emotional stress, im-
proving coping mechanisms, and strengthening social support. By integrating
cognitive-behavioral interventions, relaxation training, and collaborative family-
social support systems, a comprehensive “bio-psycho-social” intervention can
be achieved through multidisciplinary collaboration.

5.3.5 BHEE

Patients experiencing numbness should adhere to standardized medication pro-
tocols under the guidance of a physician and must avoid self-discontinuing treat-
ment or adjusting dosages. It is essential to regularly monitor for adverse drug
reactions and potential drug-to-drug interactions, while dynamically evaluating
therapeutic efficacy to ensure timely adjustments to the treatment regimen.

5.3.6 FEEERAERE

The management of appropriate Traditional Chinese Medicine (TCM) tech-
niques emphasizes a comprehensive intervention for numbness based on body
constitution identification. Priority is given to the application of techniques
such as acupuncture, tuina (massage), cupping, and TCM herbal steaming. The
core principles focus on regulating qi and blood, as well as dredging the meridi-
ans and collaterals. Furthermore, patients should be guided to cooperate with
home-based rehabilitation exercises (see 4.6).

5.3.7 e

Assist patients in connecting with social resources and encourage their partici-
pation in appropriate community activities. These interventions aim to reduce
social isolation and enhance the patients’ sense of self-worth and life value.

5.3.8 REEIRE

The rehabilitation management of patients with numbness should adhere to
the principles of individualization, gradual progression, and safety. Under the
guidance of a rehabilitation physician, periodic rehabilitation goals and targeted
treatment plans should be formulated based on the results of a comprehensive
assessment. Therapeutic options such as sensory retraining, fine motor training,
and physical therapy may be selected to alleviate numbness symptoms and
promote the recovery of neurological function. Prior to training, the safety of
the environment must be evaluated, and patients should be instructed on the use
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of appropriate assistive devices (such as walkers or orthoses). When necessary,
patients should be accompanied by family members to prevent falls and other
accidental injuries (see 77).

5.3.9 BEEBAKER

Guide patients and family members to participate fully in the management
of numbness. This includes maintaining a numbness symptom diary, learning
self-examination methods and limb protection measures, mastering relaxation
massage techniques and home-based rehabilitation exercises, and recognizing
situations that require emergency medical attention. These efforts aim to im-
prove patient awareness of numbness and treatment adherence, optimize lifestyle
habits, and enhance patients’ self-management capabilities and confidence in
dealing with numbness.

5.3.10 S¥EESFER

A multidisciplinary team (MDT) should be established within the community,
centered around general practitioners and incorporating specialists, nurses, phar-
macists, rehabilitation therapists, traditional Chinese medicine practitioners,
nutritionists, psychologists, social workers, and caregivers. This team should
conduct regular group meetings to adjust treatment plans accordingly. By
leveraging the Multidisciplinary Treatment for Medically Unspecified Disease
(MUD-MDT) management model, clinicians can implement individualized, com-
prehensive, and long-term management for patients presenting with numbness.
This approach aims to enhance patients’ self-management capabilities and qual-
ity of life while simultaneously reducing the burden on families and society.

Follow-up care for patients with numbness is designed to dynamically evaluate
changes in their condition, monitor potential underlying causes and the risk
of complications, and strengthen the management of risk factors and chronic
diseases.

5.4.1 BIFRZE

Clinical monitoring includes the assessment of symptoms, physical signs, and
risk factors. It is essential to record the specific location, extent, severity, and
progression of numbness, as well as to identify abnormal sensations such as
tingling or burning. Furthermore, clinicians should determine whether these
symptoms are accompanied by muscle weakness, gait abnormalities, or changes
in vision, bowel, or bladder function.

The physical examination should comprehensively evaluate tactile sensation,
pain perception, temperature sensitivity, vibration sense, reflexes, and gait coor-
dination. Monitoring should also extend to relevant etiological factors and risk
factors, including blood glucose, glycated hemoglobin (HbAlc), blood pressure,
lipid profiles, vitamin B levels, and thyroid and renal functions. Attention must
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be paid to clinical indicators of nerve compression, myelopathy, demyelinating
diseases, or cerebrovascular disease. For patients with peripheral neuropathy,
it is necessary to examine the skin of the feet, assess blood flow, and evaluate
the risk of ulceration. Finally, clinicians should document adherence to and ad-
verse effects of relevant treatments (such as hypoglycemic, antihypertensive, or
immunomodulatory therapies) while remaining vigilant for complications such
as infection or falls.

5.4.2 BEHAR

Outpatient follow-up should be the primary method of care; home visits may be
conducted for patients with limited mobility, while telephone or online follow-
ups serve as supplementary measures. High-risk patients should be managed
through a multidisciplinary approach.

5.4.3 B

Patients with severe disease or those at risk of progression should be followed
up every 1 to 3 months. Patients with moderate disease should be followed
up every 3 to 6 months, while those with mild and stable conditions require
follow-up every 6 to 12 months. If patients experience worsening symptoms,
new-onset limb weakness, foot ulceration, or poor control of the primary disease,
they should seek an earlier follow-up appointment or be referred promptly for
further care.

5.5.1 BiuWmiziZ/a

Responsible for evaluating patient indications for upward and downward refer-
rals, maintaining referral record logs, establishing “green channels” (expedited
pathways), developing information-sharing platforms, and implementing home-
based hospital beds.

5.5.2 LIHsiE

(1) Sudden onset of numbness in a single limb occurring within minutes or
hours, with or without numbness of the ipsilateral trunk.

(2) Persistent or progressively worsening numbness involving an entire lower
limb or arm.

(3) Numbness occurring in the thighs, buttocks, genitals, or perineal region
(saddle area), accompanied by urinary or fecal incontinence.

(4) Bilateral numbness below a specific level in the mid-thoracic region of the
body.

(5) Loss of sensation involving the ipsilateral face and body, or the ipsilateral
face and the contralateral body.

(6) Rapid progression of numbness to the entire body or involvement of mul-
tiple body sites following onset.
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(7) Numbness accompanied by headache, vertigo, dyspnea, or altered con-
sciousness.

(8) Limb numbness associated with neurological symptoms such as paresis,
hypesthesia, dysarthria, visual impairment, dysphagia, urinary retention,
or cognitive decline.

(9) Numbness occurring in the context of acute fever, infection, toxic or drug
poisoning, or a history of exposure to hazardous substances.

(10) Numbness accompanied by severe underlying or multifactorial conditions
—such as neurological disorders, endocrine and metabolic diseases, ma-
lignant tumors, immune system disorders, hematological diseases, muscu-
loskeletal or skin conditions, or malnutrition—where the etiology remains
unclear after primary community assessment, or where symptoms fail to
improve or continue to deteriorate.

(11) Refractory numbness or numbness accompanied by psychiatric, psycholog-
ical, or depressive symptoms.

Chinese General Practice

5.5.3 THIEIE

(1) The etiology has been clearly identified, numbness is relatively stable and
controlled, other concomitant neurological symptoms have been alleviated,
organ or limb functional impairments have partially recovered, and treat-
ment and rehabilitation management plans have been established. (2)
Although the etiology remains unclear, the symptoms of numbness have
been reduced following comprehensive treatment, organ or limb functional
impairments have significantly recovered, and the patient’ s condition is
stable. (3) The patient’ s condition has improved and stabilized after
acute phase treatment; however, they remain only partially independent
in activities of daily living and require continued rehabilitation. (4) Pa-
tients with central nervous system diseases, malignant tumors, immune
diseases, or chronic infectious poisoning accompanied by numbness who
have reached the terminal stage and require hospice care. (5) Patients
with psychiatric disorders or depression accompanied by numbness who
are currently in a stable state. (6) Patients with polyneuropathy caused
by diabetes, chronic kidney disease, cardiovascular and cerebrovascular
diseases, or malnutrition, where the primary disease and numbness symp-
toms have been effectively managed. (7) Patients with neck, shoulder,
waist, or leg pain and osteoarthritis-related disc herniation or spinal cord
compression whose numbness has improved or subsided following treat-
ment, but who require community-based maintenance rehabilitation.

The community management of numbness follows the core principle of being
“person-centered.” It emphasizes providing patients with personalized manage-
ment plans that integrate nutrition, psychology, and rehabilitation strategies
through comprehensive assessment and multidisciplinary collaboration. By em-
powering patients and building a supportive environment, the effectiveness and

chinarxiv.org/items/chinaxiv-202603.00125 Machine Translation


https://chinarxiv.org/items/chinaxiv-202603.00125

ChinaRxiv [$X]

sustainability of management are ensured. The objective system precisely corre-
sponds to the three levels of prevention, aiming to achieve full-cycle, closed-loop
management ranging from “risk factors”to “functional outcomes.” This approach
fully reflects the unique value of community health management centered around
general practitioners.

6 KFKAE

Future Directions in the Diagnosis and Management of
Numbness

The future diagnosis, treatment, and management of numbness require coordi-
nated advancement across three levels: clinical practice, education and training,
and scientific innovation. By establishing standardized pathways, leveraging
digital intelligence, and accumulating clinical evidence, a patient-centered, full-
cycle management system can be gradually realized.

In terms of diagnosis, future efforts will place greater emphasis on etiological
analysis and the early identification of potential nerve damage. By integrat-
ing multi-source information—including wearable sensors, neuroimaging, elec-
tromyography, and electronic medical records—machine learning models can be
employed for etiology classification and risk prediction, enabling the detection of
subclinical neurological abnormalities. Intelligent auxiliary diagnostic systems
will automatically analyze the location of numbness, its mode of onset, and ac-
companying symptoms to identify potential “red flags” and recommend clinical
pathways, thereby facilitating rapid referral and timely intervention for acute
and severe cases.

Regarding treatment, the focus will shift toward precision targeted therapies
that address key pathways and targets related to nerve injury mechanisms,
aiming to enhance efficacy while minimizing adverse effects. For pathological
processes such as numbness-related neuroinflammation, nutritional imbalances,
and ion channel dysfunction, research will prioritize drug strategies targeting
immunomodulation, neuroprotection, and regenerative repair. Emerging thera-
peutic platforms, including gene therapy, nucleic acid drugs, and exosome de-
livery systems, will further expand treatment boundaries, offering more options
for patients with refractory or progressive numbness.

In rehabilitation and follow-up, wearable devices can provide real-time monitor-
ing of gait, balance, and activity levels. Combined with digital tools such as
mobile applications and electronic diaries, these devices allow for the long-term
recording of symptom fluctuations, medication adherence, and physical activity,
providing a quantitative basis for individualized rehabilitation prescriptions. By
constructing intelligent rehabilitation platforms that integrate remote follow-up,
personalized exercise prescriptions, and feedback evaluation, patients can com-
plete modules such as tactile stimulation, balance, and strength training at
home. These systems can automatically adjust difficulty levels based on train-
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ing completion and wearable sensor feedback while pushing anomaly alerts to
medical teams. Furthermore, greater importance will be placed on the subjec-
tive experience and participation of patients and caregivers, encouraging the
establishment of community and online support networks to provide vocational
counseling and retraining, helping patients safely regain social and occupational
functions.

Standardized education and training serve as the cornerstone for improving the
quality of numbness management. For professionals, a continuing education
system combining online and offline learning should be established for general
practitioners, specialists, and members of rehabilitation, nursing, and psycho-
logical teams. The curriculum should cover differential diagnosis protocols for
undifferentiated numbness, the application of hierarchical diagnosis and clini-
cal pathways, standardized management of common etiologies, and Al-assisted
interpretation and data literacy. Training formats can utilize case databases
and scenario-based simulations to strengthen clinical reasoning and multidisci-
plinary collaboration, gradually forming teaching platforms with both practical
and pedagogical value.

For patients and caregivers, digital health education packages can be developed.
these should include key points for self-screening, early warnings for risks such
as falls and burns, foot and skin care, medication safety, and home exercise
checklists. Information should be presented via graphics, videos, and interactive
Q&A to ensure ease of understanding and implementation. Community health
centers and hospitals should establish linkage mechanisms to conduct regular
health education sessions on numbness, guiding patients on the correct use of
wearable devices and mobile apps for self-monitoring to improve adherence and
self-management capabilities.

Simultaneously, the establishment of patient mutual-aid groups and peer sup-
port networks is encouraged to provide continuous support for long-term symp-
tom management, psychological adjustment, and social functional recovery.

Scientific innovation requires the support of high-quality data platforms. Spe-
cialized disease databases and Al-assisted diagnostic models centered on “numb-
ness” should be constructed, integrating multi-center clinical data, laboratory
tests, neurophysiology, imaging, and home-based monitoring data. Standard-
ized coding systems must be adopted to ensure data interoperability. Further-
more, multi-dimensional digital indicators—such as gait, balance, tactile thresh-
olds, and brain network activity—can be used to build an objective and contin-
uous digital biomarker system, providing research-grade quantitative tools for
efficacy evaluation and outcome prediction [?].

Brain-computer interface (BCI) technology represents a frontier research direc-
tion in the field of numbness. By recording and decoding sensory-motor related
EEG or cortical signals and linking them with output devices such as periph-
eral stimulators, prostheses, or exoskeletons, BCI can more precisely character-
ize cortical remodeling and changes in sensory afferent function. This provides
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new quantitative tools for objective grading and prognostic assessment. Bidirec-
tional BCI technology incorporating sensory feedback has already achieved par-
tial reconstruction of touch or pressure sensations in patients with amputations
or severe paralysis. This technical path can be adapted to explore “artificial
touch” training and rehabilitation intervention models for numbness, offering
new avenues for sensory function reconstruction and long-term management.
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Introduction

Numbness is a common clinical symptom characterized by a loss of tactile sen-
sation or a subjective feeling of “pins and needles” in the skin and muscles.
In Traditional Chinese Medicine (TCM), “numbness” (ma) refers to a tingling
sensation without pain, while “insensitivity” (mu) refers to a lack of sensation
and loss of tactile awareness. Clinically, these two often appear together and
are collectively referred to as “numbness syndrome” (ma mu). This condition is
frequently observed in modern medical diagnoses such as peripheral neuropathy,
cervical spondylosis, stroke sequelae, and diabetes-related complications. This
article explores the etiology, pathogenesis, and syndrome-based treatment of
numbness based on classical TCM theory and clinical practice.

Etiology and Pathogenesis

The fundamental pathogenesis of numbness lies in the obstruction of meridians
and the failure of ¢i and blood to nourish the extremities and skin. This can be
categorized into external and internal factors:

1. Exogenous Pathogens: External wind, cold, and dampness can invade
the body’ s surface and meridians. When these pathogens linger, they
obstruct the flow of ¢i and blood, leading to localized numbness.

2. Internal Injury and Deficiency: Chronic illness or aging can lead
to a deficiency of ¢i and blood. As the Suwen (Basic Questions) states,
“When gi is deficient, there is numbness.” Without sufficient nourishment,
the muscles and skin lose their sensitivity.

3. Phlegm and Blood Stasis: Internal accumulation of phlegm-dampness
or long-term blood stasis can block the collaterals. This physical obstruc-
tion prevents the smooth circulation of vital energy, resulting in persistent
or localized numbness.

Differential Diagnosis and Treatment

Treatment must be based on a clear differentiation of syndromes, focusing on
whether the condition is characterized by excess or deficiency.

1. Wind-Dampness Obstruction This type often presents as wandering
numbness, sometimes accompanied by joint pain or heaviness in the limbs. The
tongue coating is typically thin and white or greasy. * Treatment Principle:
Dispel wind, eliminate damp
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