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 Abstract
Charcot-Marie-Tooth Disease (CMT), also known as hereditary motor and sensory neuropathy, represents 
a heterogeneous group of inherited peripheral neuropathies affecting approximately 1 in 2,500 individuals 
worldwide. Despite its name, CMT does not affect tooth development or structure. Rather, progressive 
peripheral nerve degeneration produces motor and sensory deficits that profoundly influence oral health by 
impairing manual dexterity, mastication, swallowing, facial muscle function, and respiratory performance. 
Consequently, patients experience elevated risk for plaque accumulation, dental caries, periodontal disease, 
temporomandibular disorders, dysphagia, and aspiration-related complications during dental treatment. 
Advances in medical management have improved longevity and quality of life for individuals with CMT, 
enabling many to retain natural dentition into adulthood. Dental practitioners increasingly encounter these 
patients in clinical practice. Despite its prevalence, limited evidence-based literature exists regarding oral 
manifestations of CMT or standardized management approaches. Most recommendations are extrapolated 
from broader literature on special care dentistry, neuromuscular disease, and dysphagia management. 
This review synthesizes current knowledge regarding the genetic basis and pathophysiology of CMT, 
examines oral and craniofacial manifestations, and discusses practical considerations for preventive, 
restorative, prosthodontic, surgical, and anesthetic care. Emphasis is placed on individualized treatment 
planning, interdisciplinary collaboration, and preventive strategies that minimize disease progression 
while maximizing patient safety. Enhanced awareness of oral implications enables dentists to provide 
comprehensive care that preserves oral function and improves quality of life for affected individuals.
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Introduction

	 Charcot-Marie-Tooth disease (CMT) is one of the most prevalent inherited neurologic disorders 
worldwide, yet its implications for oral health remain underrecognized within the dental profession. First 
described independently by Jean-Martin Charcot and Pierre Marie in France, and Howard Henry Tooth 
in England in 1886, CMT encompasses a genetically diverse group of hereditary peripheral neuropathies 
characterized by progressive degeneration of motor and sensory nerves [1-3]. The disorder affects 
approximately 1 in 2,500 individuals worldwide and has been identified across virtually all ethnic and 
geographic populations [4]. Although clinical severity varies considerably depending on the underlying 
genetic mutation, progressive distal muscle weakness, sensory loss, impaired proprioception, and skeletal 
deformities remain the defining clinical characteristics.

	 For many dental professionals, CMT represents an unfamiliar diagnosis. Most predoctoral dental 
curricula devote limited attention to hereditary neuropathies, resulting in inadequate awareness of their 
effects on oral health and dental treatment. Consequently, dentists may focus primarily on the patient’s 
obvious orthopedic limitations while overlooking important neuromuscular changes that directly influence 
oral hygiene, swallowing, airway management, and restorative treatment planning.

	 Compounding the lack of familiarity with CMT is the misleading terminology associated with the 
disease. Because the disorder bears the term; Tooth, patients and healthcare providers occasionally assume 
that it affects the dentition itself. This misconception may generate unnecessary anxiety among patients 
and contribute to confusion during dental consultations. In reality, CMT does not alter odontogenesis, 
enamel formation, dentin development, or tooth eruption. Rather than producing intrinsic abnormalities 
of dental hard tissues, the disease exerts its oral effects indirectly through progressive deterioration of 
neuromuscular function [1,2].

	 The consequences of this distinction are clinically significant. As hand weakness progresses, 
patients gradually lose the fine motor coordination necessary for effective toothbrushing and interdental 
cleaning. Weakness of the muscles of mastication may reduce chewing efficiency, while cranial nerve 
involvement in certain disease subtypes can impair facial expression, swallowing, and airway protection 
[5]. Respiratory muscle weakness, fatigue, and reduced mobility further complicate routine dental care, 
requiring thoughtful modifications in appointment scheduling, patient positioning, anesthesia selection, 
and aspiration prevention. Collectively, these functional impairments increase susceptibility to dental 
caries, periodontal disease, tooth loss, and treatment-related complications despite otherwise normal 
tooth development [6].

	 Fortunately, advances in genetic diagnosis, multidisciplinary rehabilitation, respiratory care, and 
supportive therapies have significantly improved the life expectancy and quality of life of individuals living 
with CMT [7]. As a result, increasing numbers of affected patients are retaining their natural dentition into 
older adulthood, making comprehensive preventive and restorative dental care more important than ever. 
This demographic shift underscores the need for dental practitioners to understand both the systemic 
manifestations of CMT and their implications for long-term oral health.
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	 Although the neurologic aspects of CMT have been extensively investigated, relatively little attention 
has been devoted to its oral manifestations. Published reports largely consist of isolated case reports, small 
observational studies, and extrapolations from broader literature involving neuromuscular disorders and 
special care dentistry [8,9]. Consequently, evidence-based clinical guidance remains limited, and dentists 
must frequently integrate principles from multiple disciplines when developing individualized treatment 
plans.

	 The purpose of this review is to provide  a comprehensive overview of the relationship 
between   Charcot-Marie-Tooth disease and oral health. Specifically, this article reviews the genetic 
and pathophysiologic basis of the disease, summarizes its oral and craniofacial manifestations, and 
presents practical recommendations for preventive, restorative, prosthodontic, surgical, and anesthetic 
management. By recognizing the unique challenges associated with CMT and adopting patient-centered 
treatment strategies, dental professionals can reduce oral disease burden, improve treatment safety, and 
enhance quality of life for individuals living with this lifelong neurologic disorder. A summary of the dental 
management and clinical considerations for treating CMT is shown in Table 1.

Genetics, Pathophysiology, & Oral Manifestations of Charcot-Marie-Tooth Disease

Genetics and disease classification

	 Charcot-Marie-Tooth disease is not a single disorder but rather a heterogeneous group of inherited 
peripheral neuropathies caused by mutations in more than 100 genes involved in the development, 
maintenance, and function of peripheral nerves [10,11]. These mutations disrupt either the myelin 
sheath surrounding peripheral axons or the axons themselves, resulting in progressive motor and sensory 
dysfunction. Although considerable genetic diversity exists, four major categories account for the majority 
of clinically diagnosed cases.

CMT1  represents the most common subtype, accounting for approximately 50–60% of all cases, and 
is characterized by primary demyelination of peripheral nerves. Most patients with CMT1 harbor a 
duplication of the PMP22 gene on chromosome 17, resulting in abnormal myelin production and markedly 
reduced nerve conduction velocities (typically <38 m/s) [12,13]. CMT1A, caused by PMP22 duplication, 
demonstrates autosomal dominant inheritance and typically manifests during the first or second decade of 
life with distal muscle weakness, foot deformities (pes cavus), and areflexia [13].

CMT2 is primarily an axonal neuropathy in which degeneration of the axon predominates despite relatively 
preserved myelin. Mutations in the MFN2 gene (mitofusin 2) are among the most common causes of this 
subtype and frequently produce more severe motor impairment than demyelinating forms [14]. Nerve 
conduction velocities remain relatively normal (>38 m/s), but compound muscle action potential amplitudes 
are reduced, reflecting axonal loss [14].

X-linked CMT (CMTX) results most commonly from mutations in GJB1, which encodes connexin 32, an 
essential gap junction protein involved in Schwann cell function. CMTX1 accounts for approximately 10–
15% of all CMT cases and represents the second most common form overall [15]. Because of its X-linked 
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inheritance pattern, affected males typically exhibit more severe clinical manifestations than heterozygous 
females, who may demonstrate mild symptoms or remain asymptomatic [15].

	 Less common  autosomal recessive forms, collectively designated CMT4, often present during 
childhood with earlier onset, more rapid progression, and greater functional disability. Although 
individually rare, these variants highlight the remarkable genetic complexity underlying inherited 
peripheral neuropathies [16]. CMT4 subtypes may include severe demyelination, axonal degeneration, or 
mixed pathology depending on the specific genetic mutation.

	 Despite these genetic differences, the clinical implications for dental practitioners are remarkably 
similar. Progressive muscle weakness, impaired sensory feedback, diminished coordination, and reduced 
endurance ultimately compromise nearly every neuromuscular function required to maintain oral health. 
A summary of the CMT subtypes and dental implications is shown in Table 2.

Pathophysiology relevant to dentistry

	 Peripheral nerve degeneration underlies virtually every oral manifestation of CMT. As motor neurons 
progressively lose function, denervation leads to muscle atrophy, weakness, and fatigue. Sensory nerve 
involvement produces diminished proprioception and reduced tactile discrimination, impairing patients’ 
ability to perceive both limb position and oral stimuli [10,13].

	 Unlike many inherited disorders that directly alter craniofacial development or tooth formation, 
CMT affects the oral cavity indirectly by disrupting the neuromuscular mechanisms responsible for oral 
function. Consequently, the teeth generally develop normally, and enamel, dentin, cementum, and alveolar 
bone are not intrinsically affected by the underlying genetic mutation. Instead, secondary functional deficits 
progressively increase the risk of oral disease.

	 For dentists, this distinction is clinically important. Patients do not develop caries or periodontal 
disease because their teeth are genetically abnormal. Rather, they become increasingly unable to perform 
effective oral hygiene, chew efficiently, manipulate removable prostheses, or safely tolerate prolonged dental 
procedures. Understanding this mechanism shifts the clinical focus from restorative intervention toward 
prevention, adaptive care, and preservation of function. 	Disease progression generally begins in the lower 
extremities, producing foot deformities (pes cavus, hammer toes), gait abnormalities, and distal muscle 
weakness before involving the upper extremities [17]. Over time, weakness of the intrinsic hand muscles 
results in reduced grip strength, impaired fine motor coordination, tremor, and the characteristic claw 
hand deformity. These changes profoundly impair activities requiring precise hand movements, including 
toothbrushing, flossing, and denture manipulation [6].

	 Although cranial nerve involvement is less common than limb involvement, several CMT subtypes, 
particularly those with demyelinating features—demonstrate dysfunction of cranial nerves V (trigeminal), 
VII (facial), IX (glossopharyngeal), X (vagus), and XII (hypoglossal) [18,19]. Such involvement may affect 
mastication, facial expression, swallowing, speech, and airway protection, substantially increasing the 
complexity of dental treatment [18].
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Oral and Craniofacial Manifestations

Impaired manual dexterity and oral hygiene

	 The decline in manual dexterity associated with CMT represents perhaps the single greatest threat to 
long-term oral health. Effective plaque removal requires precise, repetitive hand movements that gradually 
become difficult as muscle weakness progresses. Patients often report that they continue brushing with the 
same frequency but are no longer able to generate sufficient force or maintain adequate brushing technique 
to remove dental plaque effectively.

	 As functional impairment worsens, interdental cleaning becomes especially challenging because 
floss manipulation requires considerably greater finger coordination than conventional toothbrushing. 
Consequently, plaque accumulates preferentially along gingival margins and interproximal surfaces, 
increasing the incidence of gingivitis, periodontitis, proximal caries, and calculus formation [6,20].

	 Importantly, these oral complications should not be interpreted as evidence of poor patient 
motivation or neglect. Rather, they reflect progressive neurologic disability. Dentists should recognize this 
distinction and emphasize adaptive strategies rather than repeatedly reinforcing conventional oral hygiene 
instructions that patients may no longer be physically capable of performing.

	 Power toothbrushes with enlarged handles, customized grips fabricated from silicone or 
thermoplastic materials, water flossers, and caregiver-assisted oral hygiene frequently become necessary 
as disease progression limits independent self-care.21,22 Occupational therapists may also provide valuable 
recommendations for adaptive devices that improve hand function during oral hygiene procedures [23].

Masticatory dysfunction

	 Weakness of the muscles of mastication develops gradually in some patients with CMT and may 
significantly reduce bite force and chewing efficiency [18]. Fatigue of the masseter and temporalis muscles 
often leads patients to avoid foods requiring prolonged mastication, resulting in dietary modification 
toward softer, more processed foods that are frequently higher in fermentable carbohydrates [24].

	 Patients commonly compensate by chewing predominantly on one side of the mouth, producing 
uneven occlusal loading and localized tooth wear. Over time, these altered chewing patterns may contribute 
to muscular fatigue, temporomandibular discomfort, and diminished nutritional quality [25].

	 Reduced mastication also decreases the natural cleansing action provided by fibrous foods and 
salivary stimulation, indirectly increasing plaque retention and caries susceptibility [26].

Temporomandibular disorders

	 Although Temporomandibular Disorders (TMDs) are not universally associated with CMT, 
neuromuscular imbalance and altered mandibular function may predispose susceptible individuals to 
temporomandibular dysfunction. Muscle weakness, asymmetric chewing, altered occlusal loading, and 
chronic muscular fatigue may collectively contribute to joint instability and myofascial pain [25,27].



Page 6

Vol 12: Issue 07: 2428
	 Patients may present with facial pain, joint tenderness, clicking or popping, limited mandibular 
opening, muscle tenderness, headaches, or fatigue during mastication. Because these symptoms may 
develop gradually, clinicians should routinely evaluate temporomandibular function during comprehensive 
examinations.

	 Conservative management remains the preferred approach and may include patient education, 
dietary modification, physical therapy, occlusal appliances when indicated, and pharmacologic management 
coordinated with the patient’s physician [28].

Cranial nerve dysfunction

	 Although relatively uncommon, cranial nerve involvement significantly influences oral function 
when present.

	 Facial nerve (CN VII) weakness  may impair lip competence, resulting in drooling, retention of 
food within the buccal vestibules, and diminished facial expression [18,19]. Food stagnation adjacent to 
posterior teeth increases localized plaque accumulation and periodontal inflammation while also creating 
social and psychological concerns for affected individuals.

	 Trigeminal nerve (CN V) dysfunction may reduce masticatory efficiency and compromise mandibular 
stability during chewing [18].

	 In advanced disease, dysfunction of the glossopharyngeal (CN IX), vagus (CN X), and hypoglossal 
(CN XII) nerves may impair swallowing, speech articulation, and tongue mobility [18,19]. These deficits 
substantially increase the risk of aspiration during routine dental procedures and require modification of 
standard treatment protocols.

Dysphagia and aspiration risk

	 Dysphagia is among the most clinically significant oral manifestations of advanced CMT because 
it directly affects patient safety during dental treatment. Weakness of the pharyngeal musculature 
compromises coordinated swallowing and may impair clearance of saliva, irrigation fluids, blood, and 
restorative materials from the oral cavity [29,30].

	 Patients may report coughing during meals, prolonged eating times, recurrent choking episodes, or 
frequent respiratory infections suggestive of silent aspiration. Dentists should specifically inquire about 
swallowing difficulties during the medical history because patients often fail to volunteer these symptoms 
[29].

	 Recognition of dysphagia should prompt modifications in clinical technique, including semi-upright 
chair positioning, meticulous high-volume evacuation, rubber dam isolation whenever feasible, and frequent 
opportunities for swallowing throughout treatment [30,31]. For patients with severe bulbar dysfunction 
or recurrent aspiration, consultation with the treating neurologist or speech-language pathologist may be 
appropriate before undertaking extensive dental procedures.



Page 7

Vol 12: Issue 07: 2428
Xerostomia and medication-related oral complications

	 Although xerostomia is not a primary manifestation of CMT itself, many patients receive medications 
for neuropathic pain, muscle spasms, depression, anxiety, or sleep disturbances that reduce salivary flow. 
Tricyclic antidepressants (amitriptyline, nortriptyline), serotonin-norepinephrine reuptake inhibitors 
(duloxetine), anticholinergic agents, gabapentin, and pregabalin are well-recognized causes of medication-
induced dry mouth [32,33].

	 Reduced salivary flow diminishes the buffering capacity, antimicrobial activity, and remineralization 
potential of saliva, increasing susceptibility to dental caries, candidiasis, halitosis, and mucosal discomfort 
[34]. Dentists should therefore review each patient’s medication profile carefully and incorporate 
preventive strategies such as topical fluoride therapy, salivary substitutes, sugar-free xylitol products, and 
individualized dietary counseling when xerostomia is present [35].

Skeletal and craniofacial abnormalities

	 While CMT primarily affects peripheral nerves, chronic muscle weakness and imbalance may 
contribute to secondary skeletal changes. Foot deformities such as pes cavus and hammer toes are well-
documented hallmarks of the disease [17]. Although less common, some patients may develop scoliosis, hip 
dysplasia, or postural abnormalities that complicate dental chair positioning and patient comfort during 
treatment [36].

	 Limited evidence suggests that craniofacial morphology is generally unaffected in most CMT 
patients. However, case reports have documented occasional associations with high-arched palates, which 
may influence speech, swallowing, and denture retention in edentulous patients [8,37]. Further research is 
needed to determine whether such findings represent true disease associations or incidental observations.

Comprehensive dental management

	 The successful dental management of patients with Charcot-Marie-Tooth disease extends far beyond 
treating caries or replacing missing teeth. Because CMT is a progressive neuromuscular disorder affecting 
multiple organ systems, clinicians must anticipate functional decline, modify treatment accordingly, and 
emphasize prevention throughout the patient’s lifetime. Management should be individualized based on 
disease severity, degree of neuromuscular impairment, respiratory status, swallowing function, and the 
patient’s ability to perform activities of daily living [6,38].

	 Optimal care often requires collaboration among dentists, neurologists, primary care physicians, 
physical and occupational therapists, speech-language pathologists, and caregivers. As disease progression 
varies considerably among patients, treatment plans should be reassessed periodically to ensure they 
continue to meet changing functional needs.

Comprehensive medical assessment

	 A thorough medical history forms the foundation of safe dental treatment. In addition to documenting 
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the diagnosis of CMT, clinicians should determine the specific disease subtype when known, duration of 
illness, current neurologic symptoms, mobility status, respiratory involvement, swallowing difficulties, 
and medications. Because many patients receive care from multiple specialists, communication with the 
treating neurologist may be appropriate before extensive restorative procedures, sedation, or oral surgery 
[38,39].

Questions that should routinely be included during the medical history include:

•	 Has your neurologist diagnosed a specific subtype of CMT?

•	 Do you experience difficulty swallowing food, liquids, or medications?

•	 Have you ever aspirated food or developed aspiration pneumonia?

•	 Do you require a wheelchair, walker, Ankle-Foot Orthoses (AFOs), or other mobility aids?

•	 Can you brush and floss independently, or do you require assistance?

•	 Do you experience excessive fatigue during prolonged appointments?

•	 Have you undergone pulmonary function testing or been diagnosed with respiratory muscle weakness?

•	 Do you use Continuous Positive Airway Pressure (CPAP) or Bilevel Positive Airway Pressure (BiPAP) 
therapy?

•	 What medications are you currently taking, and have any caused dry mouth or other oral side effects?

	 Answers to these questions will help identify patients requiring modifications in treatment planning 
or additional medical consultation.

Appointment planning and ergonomic considerations

	 Fatigue is a common but often underrecognized manifestation of CMT. Although many patients 
remain ambulatory for decades, prolonged physical activity may produce significant muscular exhaustion 
that limits tolerance for lengthy dental procedures [40]. Whenever possible, appointments should be 
scheduled during the morning when patients are generally less fatigued. Procedures anticipated to require 
extended treatment time should be divided into multiple shorter appointments rather than completed 
during a single prolonged visit. Scheduled rest breaks further reduce muscle fatigue and improve patient 
comfort.

	 Accessibility should also be considered throughout the dental office. Operatories should accommodate 
wheelchairs and walkers without unnecessary transfers. If transfers are required, staff should be trained 
in safe patient handling techniques to minimize the risk of falls or musculoskeletal injury [41]. Memory 
foam cushions, cervical support pillows, and adjustable headrests may improve comfort during longer 
procedures.
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	 Because lower extremity deformities and orthotic devices may limit positioning, patients should 
never be forced into uncomfortable positions that exacerbate muscle pain or joint stiffness. Allowing 
patients to maintain their AFOs during treatment may improve stability and reduce anxiety.

Airway management and aspiration prevention

	 The protection of the airway represents one of the most important considerations during dental 
treatment of patients with advanced CMT. Dysphagia, impaired cough reflexes, and bulbar muscle weakness 
increase the risk of aspiration of saliva, irrigation fluids, restorative materials, and blood [29,30].

	 Before initiating treatment, clinicians should evaluate the patient’s swallowing ability and history of 
choking episodes. Individuals with known dysphagia may benefit from treatment in a semi-upright position 
(30–45 degrees) rather than complete supine positioning. This simple modification often improves airway 
protection while enhancing patient comfort [31].

	 Whenever feasible, rubber dam isolation should be used during restorative and endodontic 
procedures because it significantly reduces the risk of aspiration and improves moisture control [42]. High-
volume evacuation should be employed continuously to minimize accumulation of water and debris within 
the oral cavity. Patients should also be given frequent opportunities to swallow and rest during lengthy 
procedures.

	 For individuals with severe bulbar dysfunction, treatment plans should emphasize efficiency and 
avoidance of excessive irrigation. Consultation with the patient’s physician or speech-language pathologist 
may be appropriate when significant aspiration risk is suspected. In some cases, a modified barium swallow 
study or Fiberoptic Endoscopic Evaluation of Swallowing (FEES) may have been performed, and results 
should be reviewed if available [29].

Local anesthesia and sedation

	 Local anesthesia is generally safe and well-tolerated in patients with CMT and remains the preferred 
anesthetic technique for most dental procedures. Current evidence does not suggest that commonly used 
dental local anesthetics (lidocaine, articaine, mepivacaine, prilocaine, bupivacaine) worsen peripheral 
neuropathy when administered appropriately [39,43]. However, clinicians should be aware that some 
patients with CMT may have altered pain perception due to sensory neuropathy, potentially requiring 
adjustments in anesthetic administration or dosing. Careful aspiration technique should always be 
employed to minimize the risk of intravascular injection.

	 Sedation requires greater caution. Patients with respiratory muscle weakness may exhibit diminished 
ventilatory reserve, increasing their susceptibility to respiratory depression following administration of 
benzodiazepines, opioids, or other sedative medications [44,45]. Careful patient selection, continuous 
monitoring (including pulse oximetry and capnography when available), and adherence to established 
sedation guidelines are therefore essential [46].
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	 Nitrous oxide inhalation sedation may be appropriate for carefully selected patients with mild disease 
and no significant respiratory compromise, although clinicians should evaluate respiratory function before 
administration. Patients with significant pulmonary compromise, sleep-disordered breathing, or advanced 
neuromuscular weakness may require treatment using local anesthesia alone [44].

	 When extensive oral surgery or comprehensive rehabilitation under general anesthesia is 
contemplated, consultation with the patient’s neurologist and anesthesiologist is advisable to evaluate 
perioperative respiratory risk. Patients with CMT may have restrictive lung disease, reduced forced vital 
capacity, or sleep apnea that complicates anesthetic management [45,47]. Postoperative monitoring in a 
hospital or ambulatory surgical center with appropriate respiratory support capabilities may be necessary 
for high-risk patients.

Preventive dentistry

	 Preventive dentistry represents the cornerstone of oral health management for individuals with 
CMT. Because functional decline is progressive, waiting until oral disease develops often results in extensive 
restorative needs that become increasingly difficult to treat.

Professional maintenance

	 Patients should generally be maintained on supportive periodontal therapy every three to four 
months rather than the conventional six-month recall interval. Frequent professional maintenance allows 
early detection of plaque accumulation, gingival inflammation, root caries, and prosthetic complications 
before significant disease progression occurs [6,48].

	 During maintenance appointments, dental hygienists should perform thorough debridement, assess 
oral hygiene effectiveness, reinforce adaptive techniques, and apply topical fluoride varnish. Documentation 
of functional changes over time enables the dental team to anticipate future needs and modify preventive 
strategies proactively.

Individualized oral hygiene instruction

	 Individualized oral hygiene instruction should emphasize adaptive strategies rather than traditional 
techniques alone. Power toothbrushes consistently demonstrate superior plaque removal compared with 
manual toothbrushes in many patient populations and require substantially less manual dexterity [21,49]. 
Sonic and oscillating-rotating power toothbrushes have both demonstrated efficacy, and patient preference 
should guide selection [49].

	 Enlarged handles, bicycle grip modifications, silicone sleeves, or custom-fabricated adaptive devices 
further improve grasp for patients with intrinsic hand weakness. Occupational therapists can provide 
valuable assistance in designing individualized adaptations [23,50].

	 Interdental cleaning may be accomplished more effectively with water flossers (oral irrigators) 
or floss holders than with conventional dental floss, particularly for patients exhibiting significant hand 
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dysfunction [22]. Water flossers have demonstrated efficacy in reducing gingivitis and plaque when used as 
an adjunct to toothbrushing and may be particularly beneficial for patients with limited dexterity [21,51].

Chemotherapeutic agents

	 Patients at elevated caries risk should receive topical fluoride varnish applications (5% sodium 
fluoride, 22,600 ppm) during maintenance appointments and daily use of prescription-strength 5,000 ppm 
fluoride toothpaste [52,53]. High-concentration fluoride therapy has demonstrated significant efficacy in 
preventing root caries and reversing early enamel lesions, making it particularly valuable for patients with 
compromised oral hygiene [52].

	 Alcohol-free chlorhexidine mouthrinses (0.12%) or essential oil mouthrinses may provide 
additional plaque control when mechanical oral hygiene remains inadequate [54,55]. However, long-term 
chlorhexidine use may cause tooth staining and taste alterations, requiring periodic reassessment of risk-
benefit balance.

	 For patients with significant xerostomia, salivary substitutes, sugar-free xylitol gum or lozenges, 
and prescription cholinergic agents (pilocarpine, cevimeline) may provide symptomatic relief and reduce 
caries risk [35,56].

Dietary counseling

	 Dietary counseling should emphasize reduction of fermentable carbohydrates while encouraging 
nutritionally balanced foods that promote mastication and salivary stimulation whenever medically 
appropriate. However, clinicians must recognize that patients with masticatory weakness or dysphagia 
may have limited dietary options and require consultation with a registered dietitian to balance oral health 
goals with nutritional needs and swallowing safety [24,57].

Caregiver education

	 As independence declines, caregiver education becomes increasingly important. Family members 
and caregivers should receive practical instruction regarding assisted brushing, denture hygiene, and 
recognition of early signs of oral disease. Demonstration of proper positioning, brushing technique, and 
aspiration prevention during assisted oral care is essential [58].

	 Caregivers should also be educated about the importance of maintaining regular dental appointments 
and monitoring for signs of oral infection, dental pain, or prosthetic complications that patients may not 
report independently.

Restorative dentistry

	 Treatment planning should prioritize preservation of natural tooth structure through minimally 
invasive restorative techniques whenever possible. Because many patients present with elevated caries risk 
resulting from impaired plaque control and xerostomia, restorative materials should emphasize durability, 
marginal integrity, and secondary caries prevention.
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Material selection

	 Resin-modified glass ionomer cements (RMGICs) provide several advantages for cervical lesions and 
root caries because of their chemical adhesion to tooth structure, fluoride release, and moisture tolerance 
[59]. These properties make RMGICs particularly suitable for patients in whom optimal moisture control 
may be challenging.

	 Composite resin restorations remain appropriate for esthetically demanding areas when adequate 
isolation can be achieved. However, clinicians should recognize that prolonged procedures requiring 
extended mouth opening may be poorly tolerated by patients with masticatory muscle weakness or 
temporomandibular dysfunction.

	 High-viscosity glass ionomer cements may be considered for interim therapeutic restorations or 
Atraumatic Restorative Treatment (ART) in patients unable to tolerate conventional restorative procedures [60].

Timing of treatment

	 Whenever feasible, restorative treatment should be completed before neuromuscular deterioration 
significantly limits patient tolerance for prolonged dental procedures. Early intervention frequently 
reduces the need for complex rehabilitation later in life when functional limitations may preclude optimal 
treatment.

	 However, clinicians must balance the desire for early intervention with the recognition that 
overtreatment may be inappropriate for patients with stable disease and good preventive care. Individualized 
risk assessment should guide treatment timing.

Prosthodontic considerations

	 Replacement of missing teeth presents unique challenges for patients with CMT. Progressive hand 
weakness may impair the ability to insert, remove, and clean removable prostheses, while facial muscle 
weakness may reduce denture retention and stability [61].

Removable prostheses

	 Consequently, conventional removable partial dentures and complete dentures may become 
increasingly difficult to manage as neurologic impairment progresses. Patients should therefore be carefully 
evaluated for long-term functional ability rather than immediate prosthetic success alone.

When removable prostheses are indicated, design modifications may improve function:

•	 Simplified denture designs with fewer components

•	 Magnetic attachments or other retention aids that reduce manual dexterity requirements

•	 Extended handles or modifications to facilitate insertion and removal

•	 Regular follow-up to assess continued ability to manage the prosthesis [61,62]
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Implant-supported restorations

	 When adequate bone volume, systemic health, and oral hygiene permit, implant-supported 
restorations may provide greater stability, improved masticatory efficiency, and enhanced patient 
satisfaction compared with removable prostheses [63,64]. Fixed implant-supported prostheses eliminate 
the need for daily insertion and removal, potentially extending the period of independent oral care.

	 Nevertheless, successful implant therapy depends upon the patient’s ability, or that of a caregiver, 
to maintain meticulous plaque control throughout the lifespan of the restoration. Peri-implant disease 
represents a significant risk for patients unable to perform effective oral hygiene, and careful patient 
selection is essential [65].

	 Implant-supported overdentures may represent a compromise solution, providing improved 
retention and stability compared with conventional dentures while allowing removability for hygiene 
access. However, the manual dexterity required for overdenture management should be carefully assessed 
[66].

Oral surgery

	 Most routine oral surgical procedures can be performed safely in patients with CMT provided 
appropriate modifications are implemented. Particular attention should be directed toward airway 
management, patient positioning, hemostasis, and postoperative pain control.

Perioperative considerations

	 Preoperative medical consultation may be appropriate for patients with significant respiratory 
compromise, bleeding disorders, or those receiving anticoagulant therapy. Pulmonary function testing 
results, if available, should be reviewed before procedures requiring sedation or general anesthesia [45].

	 Local anesthesia remains the preferred technique for most dentoalveolar surgery. When sedation 
is considered, the risks discussed previously regarding respiratory depression must be carefully weighed 
against potential benefits.

	 Meticulous surgical technique, gentle tissue handling, and attention to hemostasis reduce 
postoperative complications. Suturing should be performed with materials and techniques that minimize 
the need for patient manipulation during healing.

Postoperative management

	 Following extraction or implant surgery, postoperative instructions should be communicated 
clearly to both patients and caregivers when necessary. Because diminished manual dexterity may impair 
postoperative oral hygiene, simplified written instructions and additional follow-up visits may improve 
healing and reduce complications [67].
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	 Pain management should be coordinated with the patient’s physician, particularly when patients 
are receiving medications for neuropathic pain that may interact with analgesics. Nonsteroidal anti-
inflammatory drugs (NSAIDs) are generally preferred when not contraindicated, as opioids may exacerbate 
respiratory depression in patients with compromised pulmonary function [68].

Orthodontic considerations

	 Although orthodontic treatment is not commonly discussed in the context of CMT, adolescent and 
young adult patients may present for orthodontic evaluation. Orthodontic treatment can be successfully 
completed in patients with CMT, but several considerations warrant attention.

	 Oral hygiene maintenance during orthodontic treatment represents a significant challenge for 
patients with progressive hand weakness. Fixed appliances substantially increase plaque retention and 
require meticulous oral hygiene that may exceed the patient’s functional capabilities [69]. Consequently, 
clear aligner therapy may represent a more appropriate option when indicated, as aligners can be removed 
for oral hygiene and reduce the risk of decalcification and periodontal complications [70].

	 A summary of the preventative protocols by CMT disease severity is shown in Table 3.

	 However, the ability to independently insert and remove aligners must be carefully assessed, as 
progressive hand weakness may eventually compromise compliance. Regular monitoring of oral hygiene 
effectiveness and early intervention for emerging problems are essential regardless of appliance selection.

	 Appointment length and frequency should be adjusted to accommodate fatigue, and communication 
with the patient’s medical team may help optimize treatment timing relative to disease progression.

Interdisciplinary care and communication

	 Effective management of patients with CMT frequently extends beyond the dental office. The 
progressive, multisystem nature of the disease necessitates collaboration among multiple healthcare 
disciplines to optimize patient outcomes and safety [38,71].

Communication strategies

	 Effective interdisciplinary communication requires proactive outreach and documentation. When 
complex treatment is planned or when patient safety concerns arise, dentists should:

•	 Obtain written or verbal consultation from relevant specialists before proceeding

•	 Clearly communicate specific concerns and questions rather than requesting general medical clearance

•	 Document all consultations and incorporate recommendations into the treatment plan

•	 Provide specialists with updates regarding oral health status and treatment outcomes

•	 Establish protocols for emergency communication when urgent concerns arise [38]
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	 This collaborative approach ensures that treatment decisions are informed by comprehensive 
understanding of the patient’s overall health status and functional trajectory.

Clinical pearls and evidence-based recommendations

	 The following evidence-based clinical recommendations synthesize key principles that can improve 
patient safety and long-term oral health outcomes for individuals with CMT.

Essential clinical pearls

•	 CMT does not directly affect tooth development or structure. The disease does not alter enamel, 
dentin, cementum, or tooth eruption. Oral disease develops secondary to progressive neuromuscular 
impairment rather than intrinsic defects of the dentition [1,2].

•	 Progressive hand weakness is the primary driver of oral health decline. Declining manual dexterity 
limits effective plaque removal and should prompt early recommendations for adaptive oral hygiene 
devices rather than repeated conventional oral hygiene instruction [6,20].

•	 Screen systematically for dysphagia. Patients may not voluntarily report swallowing difficulties despite 
significant aspiration risk. Routine questions regarding choking, coughing during meals, prolonged 
swallowing, or recurrent pneumonia should be incorporated into every medical history update [29,30].

•	 Position patients for safety and comfort. Patients with bulbar dysfunction often tolerate treatment 
better in a semi-upright position (30–45 degrees), which also reduces aspiration risk compared with 
complete supine positioning [31].

•	 Rubber dam isolation is a safety measure, not merely a convenience. Rubber dams provide improved 
moisture control while substantially reducing the risk of aspiration of restorative materials, irrigation 
fluids, and debris [42].

•	 Schedule shorter, more frequent appointments. Neuromuscular fatigue frequently limits tolerance for 
lengthy procedures. Multiple shorter appointments often improve both patient comfort and treatment 
quality while reducing the risk of complications [40].

•	 Medications frequently cause xerostomia. Drugs prescribed for neuropathic pain (gabapentin, pregabalin, 
tricyclic antidepressants), depression, muscle spasms, and anxiety commonly produce dry mouth, 
increasing caries and candidiasis risk. Systematic medication review should occur at every visit [32,33].

•	 Preventive interventions are most effective when implemented early. Adaptive toothbrushes, water 
flossers, fluoride varnish, prescription fluoride toothpaste, and frequent periodontal maintenance are 
considerably more effective when initiated before significant functional decline occurs [48,52].

•	 Evaluate long-term maintenance capacity, not just immediate treatment success.  Successful 
restorative and prosthodontic treatment depends not only on technical excellence but also on the 
patient’s capacity to perform daily oral hygiene or obtain reliable caregiver assistance [61].
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•	 Interdisciplinary collaboration enhances outcomes.  Neurologists, speech-language pathologists, 

occupational therapists, physical therapists, and caregivers often provide valuable information that 
improves dental treatment planning and patient safety [38,71].

	 A summary of the medication review checklist is shown in Table 4. 

Future directions and research needs

	 Despite remarkable advances in the genetic understanding of Charcot-Marie-Tooth disease, 
comparatively little research has focused specifically on its effects on oral health. Much of the current 
guidance available to dental professionals is extrapolated from broader literature involving special care 
dentistry, dysphagia management, and neuromuscular disorders rather than disease-specific investigations. 
As a result, significant gaps remain in the evidence base that warrant future research attention [8,9].

Epidemiologic research

	 Prospective epidemiologic studies are needed to determine the true prevalence and incidence 
of dental caries, periodontal disease, temporomandibular disorders, xerostomia, and tooth loss among 
individuals with CMT across different disease subtypes and severity levels. Existing literature consists 
primarily of case reports and small observational studies, limiting the ability to establish evidence-based 
clinical guidelines [8,9].

	 Large-scale multicenter studies comparing oral health outcomes between CMT patients and matched 
controls would provide valuable data regarding disease burden and help identify modifiable risk factors for 
intervention.

Intervention studies

	 Randomized controlled trials are needed to evaluate the effectiveness of specific preventive 
interventions in this population:

•	 Adaptive oral hygiene devices: Comparative effectiveness studies of power toothbrushes, water flossers, 
customized handles, and occupational therapy interventions specifically in patients with progressive 
hand weakness [21,22].

•	 Fluoride protocols:  Optimal concentration, delivery method, and frequency of professional fluoride 
applications for patients with impaired oral hygiene [52].

•	 Antimicrobial strategies: Role of chlorhexidine, essential oils, and other chemotherapeutic agents as 
adjuncts to mechanical plaque control [54,55].

•	 Recall intervals: Evidence-based determination of optimal periodontal maintenance frequency based 
on disease severity and functional status [48].
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Prosthodontic outcomes research

	 Longitudinal studies evaluating the long-term success of restorative materials and implant-
supported prostheses in patients with CMT would provide valuable information for treatment planning. 
Progressive neuromuscular decline may influence prosthesis maintenance, oral hygiene effectiveness, and 
peri-implant health differently than in healthy individuals [63,64].

Research questions include:

•	 Implant survival rates and peri-implant disease incidence in CMT patients

•	 Comparative effectiveness of fixed versus removable implant-supported prostheses

•	 Patient-reported outcomes regarding function, satisfaction, and quality of life

•	 Optimal timing of prosthodontic intervention relative to disease progression

Technology and innovation

Advances in digital dentistry may improve care for patients with neuromuscular disorders, but specific 
applications require investigation:

•	 Intraoral scanning:  Comfort, tolerance, and accuracy compared with conventional impressions in 
patients with limited mouth opening or gag reflex sensitivity [74].

•	 CAD/CAM technology:  Ability to reduce appointment number and duration while maintaining 
restoration quality [75].

•	 Teledentistry:  Feasibility and effectiveness of remote consultations, oral hygiene monitoring, and 
preventive counseling for patients with mobility limitations [76].

•	 Artificial intelligence: Machine learning algorithms to predict oral disease risk based on neurologic 
progression, medication use, and functional status [77].

Dysphagia and aspiration prevention

	 Despite the recognized importance of dysphagia in dental treatment safety, limited research has 
specifically examined aspiration risk during dental procedures in patients with neuromuscular disorders. 
Studies are needed to:

•	 Validate screening tools for identifying high-risk patients in the dental setting.

•	 Evaluate the effectiveness of positioning modifications, rubber dam use, and evacuation techniques in 
reducing aspiration events.

•	 Determine optimal protocols for dental treatment in patients with known severe dysphagia [29-31].

	 A summary of the aspiration risk assessment and management is shown in Table 5.



Page 18

Vol 12: Issue 07: 2428
Quality of life research

	 Patient-reported outcome measures specific to oral health-related quality of life in CMT patients 
would provide valuable insights into the lived experience of oral disease and treatment. Understanding 
how oral health impacts social participation, nutrition, communication, and psychological well-being can 
help prioritize interventions that matter most to patients [78].

Interdisciplinary care models

	 Research evaluating different models of interdisciplinary care delivery could identify best practices 
for coordination among dentists, neurologists, therapists, and other healthcare providers. Comparative 
effectiveness studies of integrated versus traditional care models would inform healthcare system design 
and reimbursement policies [71].

Table 1: Dental management and clinical considerations.

Clinical challenge Impact on dental care Management strategy Evidence level

Impaired Manual 
Dexterity

Ineffective plaque removal; increased 
caries and periodontitis risk

Prescribe power toothbrushes with customized bulky grips, water 
flossers, and high-fluoride (5,000 ppm) dentifrices; occupational 
therapy consultation

High 
[21,22,52]

Dysphagia & Bulbar 
Weakness

Heightened risk of saliva or water 
aspiration during treatment

Utilize rubber dams, high-volume evacuation (HVE), and maintain 
semi-upright patient position (30–45°); speech-language pathology 
consultation

High 
[29-31,42]

Respiratory 
Insufficiency

Compromised breathing; vulnerability to 
sedatives and respiratory depression

Avoid deep conscious sedation; utilize local anesthetics; monitor 
oxygen saturation; medical consultation before general anesthesia

High 
[44-46]

Medication-Induced 
Xerostomia

Reduced salivary flow; elevated caries 
and candidiasis risk

Fluoride varnish applications; prescription fluoride toothpaste; 
salivary substitutes; xylitol products

High 
[32,35,52,56]

Masticatory Weakness
Reduced bite force; dietary modifications 
toward soft, cariogenic foods

Dietary counseling; nutritional consultation; evaluate for TMD; 
conservative management

Moderate 
[24.25,28]

Ergonomic & Mobility 
Issues

Difficulty with transfers; chair 
positioning discomfort; fatigue

Schedule shorter appointments; use memory foam headrests; 
provide unobstructed paths for orthotics/wheelchairs; morning 
appointments preferred

Moderate 
[40,41]

Progressive Functional 
Decline

Decreasing ability to maintain complex 
restorations and prostheses

Early intervention; consider implants over removables when feasible; 
simplify prosthetic designs; caregiver training

Moderate 
[6,61,63,64]

Table 2: CMT subtypes and dental implications.

CMT 
subtype

Genetic 
basis

Inheritance Prevalence Key features Dental considerations

CMT1A
PMP22 
duplication

Autosomal 
dominant

50–60% of all 
CMT

Demyelinating; onset 1st–2nd decade; slow 
progression; pes cavus; areflexia

Gradual decline in manual dexterity; early adaptive 
device introduction; standard precautions

CMT1B
MPZ 
mutations

Autosomal 
dominant

~5% of all 
CMT

Demyelinating; variable severity; may 
include cranial nerve involvement

Screen for facial weakness and dysphagia; modify 
positioning as needed

CMT2A
MFN2 
mutations

Autosomal 
dominant

Most common 
CMT2

Axonal; often more severe motor 
impairment; earlier wheelchair dependency

Earlier loss of oral hygiene independence; consider 
implants earlier in disease course

CMTX1
GJB1 
mutations

X-linked
10–15% of all 
CMT

Males more severely affected; intermediate 
NCV; CNS involvement possible

Males: anticipate earlier functional decline; Females: 
variable presentation requires individualized 
assessment

CMT4
Various 
genes

Autosomal 
recessive

Rare 
individually

Early onset; rapid progression; severe 
disability; may include cranial nerves

High aspiration risk; frequent monitoring; early 
caregiver involvement essential

NCV: Nerve Conduction Velocity; CNS: Central Nervous System.
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Table 3: Preventive protocol by disease severity.

Disease 
stage

Functional status Recall interval Oral hygiene recommendations Pharmacologic prevention

Mild
Independent ambulation; minimal 
hand weakness; no dysphagia

Every 4–6 months
Standard manual or power toothbrush; 
conventional floss or floss holder

Standard fluoride toothpaste; fluoride 
varnish if caries risk present

Moderate
Assistive devices for ambulation; 
moderate hand weakness; difficulty 
with fine motor tasks

Every 3–4 months
Power toothbrush with adaptive handle; 
water flosser; caregiver assistance as needed

5,000 ppm fluoride toothpaste; fluoride 
varnish every 3–4 months; antimicrobial 
rinse if indicated

Severe
Wheelchair dependent; significant 
hand weakness; dysphagia present; 
respiratory compromise

Every 3 months
Caregiver-assisted power toothbrushing; 
water flosser; possible need for suction 
toothbrush

5,000 ppm fluoride toothpaste; fluoride 
varnish every 3 months; chlorhexidine 
rinse; xylitol products

Advanced
Total dependence for ADLs; severe 
bulbar dysfunction; ventilatory 
support

Every 2–3 
months or more 
frequently

Complete caregiver dependence; suction 
toothbrush; foam swabs for comfort care

High-concentration fluoride; 
chlorhexidine gel application; focus on 
comfort and infection prevention

ADLs: Activities of Daily Living

Table 4: Medication review checklist.

Medication class Common examples Oral side effects Dental management

Anticonvulsants/
Neuropathic Pain Agents

Gabapentin, pregabalin, 
carbamazepine

Xerostomia, gingival 
hyperplasia (rare), taste 
alterations

Fluoride therapy; salivary substitutes; meticulous oral 
hygiene; monitor for gingival changes

Tricyclic Antidepressants Amitriptyline, nortriptyline
Severe xerostomia, increased 
caries risk

High-concentration fluoride; frequent recalls; xylitol 
products; saliva stimulation

SNRIs Duloxetine, venlafaxine Xerostomia, bruxism
Fluoride therapy; evaluate for occlusal wear; consider 
occlusal guard

Muscle Relaxants Baclofen, tizanidine Xerostomia, drowsiness
Schedule morning appointments; fluoride therapy; assess 
fall risk during transfers

Opioid Analgesics Tramadol, oxycodone
Xerostomia, nausea, respiratory 
depression

Avoid additional sedation; fluoride therapy; coordinate pain 
management with physician

Anticholinergics
Oxybutynin (for bladder 
control)

Severe xerostomia
Aggressive preventive protocol; frequent monitoring; 
salivary substitutes

Table 5: Aspiration risk assessment and management.

SNRIs: Serotonin-Norepinephrine Reuptake Inhibitors

Risk factor Assessment method Risk level Management protocol

History of aspiration pneumonia Medical history review High
Medical consultation before treatment; semi-upright positioning; rubber dam 
mandatory; minimize water use

Reported choking during meals
Patient/caregiver 
interview

High
Speech-language pathology consultation; modified positioning; frequent 
evacuation breaks

Coughing during liquid intake Clinical observation Moderate-High
Avoid excessive irrigation; use saliva ejector continuously; provide frequent 
swallow breaks

Weak cough reflex Clinical assessment Moderate High-volume evacuation; rubber dam when feasible; avoid supine positioning

Bulbar weakness (CN IX, X, XII)
Neurologic examination 
findings

Moderate-High
Coordinate with neurology; consider instrumental swallow study; modify all 
procedures

No reported swallowing issues
Patient report + clinical 
observation

Low Standard precautions; monitor for signs of distress; document baseline status

CN: Cranial Nerve

Conclusion

	 Charcot-Marie-Tooth disease remains critically underrecognized in dentistry. While CMT does 
not damage teeth directly, progressive neuromuscular degeneration devastates oral health by destroying 
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manual dexterity, mastication, swallowing, and respiratory function, dramatically elevating risks of 
periodontal disease, caries, and life-threatening aspiration. As medical advances extend patient lifespans, 
dentists must master CMT management. Success hinges on aggressive prevention: three-month recalls, 
early introduction of power toothbrushes and water flossers, high-concentration fluoride, and proactive 
caregiver training prevent catastrophic oral disease before functional collapse occurs. Patient safety 
demands vigilance. Systematic dysphagia screening, semi-upright positioning, mandatory rubber dam 
use, and judicious sedation avoidance prevent aspiration during routine care. Dental treatment planning 
must prioritize long-term function over technical perfection. Implant-supported restorations outperform 
removables when patients maintain hygiene capability, but realistic assessment of progressive decline is 
critical. By embracing adaptive strategies, prevention-focused care, and true interdisciplinary collaboration, 
dental professionals become essential partners in preserving dignity, function, and quality of life for patients 
facing this lifelong challenge.
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