
SUMMARY
Background/Aim: The purpose of this literature review and case report 

was to highlight the oral symptoms and the pathophysiology of Myasthenia 
Gravis (MG). MG is an autoimmune, antibody-mediated neuromuscular 
disorder. It is characterized by fluctuating fatigability and weakness 
affecting ocular, bulbar and (proximal) limb skeletal muscles. Case report: 
The case of an edentulous 72-year-old female patient with MG, and in 
need of removable prostheses was reported. The dental management of a 
complete denture wearer with MG required special attention and treatment 
protocols, as described in the present case report. Conclusions: Dental 
treatment, especially complete denture rehabilitation, of patients diagnosed 
with MG presents a challenge to the oral health care provider. Clinicians 
must be aware of the patients’ health status in order to preserve their natural 
dentition. Implant-supported overdentures must be the treatment of choice in 
cases of edentulism coupled with MG. In cases where a complete denture is 
the treatment option, the prosthesis should be placed in the zone of minimum 
conflict (neutral zone) for optimal neuromuscular coordination. 
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Introduction 

“Myasthenia” was derived from a Greek word 
meaning muscle weakness. This weakness and fatigue of 
the skeletal muscles have been affecting mostly women 
at a ratio of 3:2 compared to men and has an estimated 
incidence rate of 3-30 per million/year1. The onset of the 
disorder has been reported to follow a bimodal pattern 
for both sexes, with the early onset occurring around 
the thirties and the late-onset around the sixties2. MG 
manifestations have been classified as pure ocular in 
15% of the cases and as generalized in 85%. Since most 
of the initial symptoms (diplopia, ptosis) have been 
reported to affect the outer ocular muscles, a minimum 
observation period of two years must be implemented to 
finalize the diagnosis3. The clinical manifestations of MG 
have included facial and masticatory muscle weakness, 
leading to dysphagia, dysarthria, and the appearance of 
an expressionless face, thus influencing the patients’ 
oral health. Additionally, myasthenic patients exhibited 
an aberrant voice with a nasal quality due to soft palate 

muscle weakness and impaired lip movements. The 
proximal limb muscles, diaphragm, neck extensors and 
respiratory muscles (dyspnea) may also be affected4. 

The primary etiology of MG has been attributed 
to the decrease in numbers of nicotinic acetylcholine 
receptors (AChR) at the neuromuscular junction (NMJ) of 
functional skeletal muscles5. In approximately 85% of the 
cases, elevated serum autoantibodies against AChR can be 
detected6, while in the rest of the cases antibodies against 
muscle-specific tyrosine kinase (MuSK) and antibodies 
against low-density lipoprotein receptor-related protein 4 
(LRP4) have been present7. Finally, thymoma-associated 
MG with thymic hyperplasia has been recorded at 15% of 
the total cases8. 

MG treatment modalities have included: 
cholinesterase inhibitors (pyridostigmine), corticosteroids, 
immunosuppressive drugs, plasma exchange, and 
thymectomy9. Regarding dental treatment considerations, 
intravenous injections with ester-type anesthesia should be 
avoided in myasthenic patients, as they are hydrolyzed by 
plasma cholinesterase. Furthermore, aminoglycosides and 
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Root canal was recently performed at both mandibular 
canines and the access holes were sealed with an amalgam 
filling. The tissue on the residual ridges appeared firm and 
non-inflamed, with small bony exostoses labially (Figures 
1 & 2). The patient reported that before her visit at the 
postgraduate clinic, she had a new set of immediate CDs 
fabricated by a private dentist, which felt loose, and she 
never used them. On our request of presenting them, the 
patient refused, admitting that she was so frustrated and that 
she disposed of them in the trash. 

erythromycin have been known to cause neuromuscular 
blockade and are contraindicated for myasthenic 
patients10. Particular attention should be given to the 
muscarinic action of the anticholinesterase, which could 
lead to increased salivation during dental treatment4. 
Seating the patient in an upright position and use of a high 
volume suction, could reduce the risk of saliva or dental 
debris aspiration11. 

Intra-oral food management has been described 
as a complex sensorimotor task12. Components of the 
masticatory sequence have been adequately highlighted 
in research papers using videofluorography13. Significant 
alterations in both chewing behavior and food bolus 
manipulation have been observed when ageing was 
associated with a compromised dentition14; therefore, 
preservation of teeth must be of the utmost importance. 
Special care should be given to the edentulous myasthenic 
patient. It has been established that neuromuscular 
coordination has a pivotal role in complete denture (CD) 
retention15,16. Due to the muscle fatigue of myasthenic 
patients that advantageous mechanism cannot be fully 
implemented. A limited number of cases have been 
reported in the literature11,17–19 offering advanced implant 
treatment options with none involving a complete set 
of conventional CD prostheses, which is the realistic 
treatment option for the majority of the older edentulous 
patients due to increased cost and fear of the surgery of 
implants. 

The purpose of this case report was to highlight 
the challenges of a conventional CD rehabilitation in a 
myasthenic patient and to provide clinical guidelines for 
the successful outcome. 

Case Report 

A 72-year-old woman was referred for treatment 
to the postgraduate prosthodontic clinic at a University 
Dental School. Her chief complaint was: “I have no teeth; 
I need to chew and enjoy food”. 

A review of the patient’s medical history revealed 
that she was diagnosed with MG 35 years ago and that she 
was also suffering from hypertension and hyperlipidemia. 
The patient reported that her neurologist had prescribed 
pyridostigmine bromide (Mestinon 60mg) and her 
pathologist eprosartan (Teveten plus 600+12,5mg) and 
atorvastatin (Lipitor 20mg). She also reported that she 
was using an oxygen mask during night time, to assist her 
breathing. 

Extraoral examination revealed no pronounced 
facial asymmetries, but evident ptosis of both eyelids. A 
hoarse voice and a mildly impaired eye and bulbar muscle 
activity were also observed. 

Her dental history revealed recent extractions of 
multiple maxillary teeth and of all her mandibular incisors. 

Figure 1. Occlusal view of patients’ maxilla

Figure 2. Occlusal view of patients’ mandible 

A treatment plan with implant-supported fixed partial 
dentures was presented to the patient, followed by an 
alternative one comprising of implant-supported complete 
dentures. As an alternative treatment plan, involving ball 
attachments to the endodontically treated canines, was 
also offered. 

It was repeatedly emphasized to the patient the 
need for added retention and stability to any prostheses 
due to her myasthenic condition and the muscle fatigue 
that arose from that. Significant financial limitations 
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by the articulation of the maxillary lingual cusps with 
the opposing mandibular occlusal surfaces in centric and 
eccentric positions25. That occlusal design was selected 
since it has been shown that it rated superior in patients’ 
masticatory ability and performance over a bilateral 
balanced occlusion26,27. 

Finally, after patient’s approval of the esthetic try-
in, the final dentures were processed at long cycle using 
heat-cured Poly-Methyl-Methacrylate resin (Lucitone 
199, Dentsply International, York, PA, USA) at long cycle 
(73oC for 9 h - 100oC for 30 min) and subsequently were 
deflasked and polished. 

At the final insertion appointment (Figure 3), the 
CDs were checked again for stability and retention, 
using pressure indicating paste (PIP, Mizzy, Inc., Cherry 
Hill, NJ) and after occlusal adjustments, the patient was 
given post insertion instructions and was advised to return 
within two days. 

forced the patient to opt for a conventional CD treatment 
(maxillary CD and mandibular overdenture), although the 
complications of this treatment option were extensively 
discussed. Once the inform consent form was signed by 
the patient and the approval by the Institutional Review 
Board/Ethics Committee was granted, we proceeded with 
the accepted treatment plan. 

Initially, we obtained preliminary impressions using 
edentulous stock trays with irreversible hydrocolloid 
material (Kromopan, LASCOD Spa, Florence, Italy) 
and then we fabricated individual trays with auto- 
polymerizing acrylic resin (SR Ivolen, Ivoclar Vivadent 
AG, Schaan, Liechtenstein). Border molding procedures 
were implemented with impression compound 
(Impression compound, Kerr Corporation, Orange, CA, 
USA). The final impression for the maxillary arch was 
made using a medium body monophase elastomeric 
material (Honigum-Mono, DMG-CPF GmbH, Hamburg, 
Germany); while for the mandibular arch a functional 
impression using a tissue conditioner (Visco-gel, 
Dentsply International, York, PA, USA) and a wash light 
body addition silicone ((Variotime Light Flow, Kulzer 
GmbH, Hanau, Germany)) was made, thus recording the 
individualized border muscles activity and the shape of 
the residual lower mandible accurately20. 

A Vertical Dimension of Occlusion determination 
was performed with a record base and wax rim on the 
maxilla, and a specially designed record base on the 
mandible. The mandibular record base was fabricated out 
of an auto-polymerizing acrylic resin (SR Ivolen, Ivoclar 
Vivadent AG, Schaan, Liechtenstein) with acrylic indexes 
at the second molar region bilaterally and a triangular-
shaped acrylic rim over the rest of the base’s occlusal 
surface. Centric Relation registration was performed 
using aluminium oxide wax as the registration media. The 
patient accepted the Dawson’s21 bimanual manipulation 
technique well. 

After mounting on a semi-adjustable articulator 
with average settings, denture teeth were set-up on the 
maxillary wax rim. The maxillary trial denture and the 
mandibular record base were then tested intraorally for 
stability and retention. The surface of the triangular-
shaped rim on the mandibular record base was roughened 
to facilitate the adhesion of the soft tissue treatment 
material (Visco-gel, Dentsply International, York, PA, 
USA) that was applied to record the patient’s neutral 
zone22,23. The patient was then instructed to swallow 
repeatedly and count several times from 1 to 10, until the 
soft tissue material achieved a firm consistency. 

Following these steps, the laboratory technician, 
using silicone indexes, duplicated the patients’ generated 
neutral zone and substituted the soft material and 
acrylic rim with denture wax to obtain a customized 
mandibular wax rim. Onto that wax rim, the mandibular 
denture teeth were set up using a lingualized occlusal 
scheme24,25. Lingualized occlusion has been implemented 

Figure 3. Frontal view of definitive prosthesis

Figure 4. Full-face frontal view

At the first recall visit, minor occlusal adjustments 
were performed, and the patient was advised to return 
after 5 days. At the second recall visit, the patient was 
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would intensify the myasthenic symptoms11; thus, the 
neutral zone technique is implemented to overcome those 
impairments mentioned above. 

The neutral zone is the area of the minimum 
conflict, where the forces of the tongue pressing outwards 
neutralize the forces of the cheeks and lips pressing 
inwards during normal function23. This technique is 
the treatment option in cases with severe mandibular 
resorption, partial glossectomy cases or in patients with 
reduced muscle coordination skills, such as myasthenic 
patients. The optimal outcome is a CD processed by 
molded by muscle function, in order to enhance stability 
and retention, and also to delay the muscle fatigue during 
chewing22. 

A second feature that could benefit CD patients with 
MG would be the use of lingualized occlusal scheme. 
Lingualized occlusion has been shown to improve denture 
stability and patient comfort. Additionally, the reduction 
of potentially damaging lateral forces and centralization of 
vertical forces upon the mandibular residual ridges were 
compensated with that specific occlusal design24. 

Considering all of the above, a conventional 
complete denture rehabilitation for this myasthenic 
patient, who was well regulated by appropriate 
medication, was carried out with extreme care, 
maximizing the compromized edentulous space comfort. 
The patient was detailed informed about the shortcomings 
of the specific treatment with regards to her existing 
disorder. Regular recall visits, thorough prosthesis 
maintenance and meticulous oral hygiene by the patient 
should enhance the long term prognosis of the offered 
treatment. 

Conclusions 

Complete denture treatment of patients diagnosed 
with MG presents a challenge to the oral health care 
provider. Clinicians must be informed of the patients’ 
health status before initiation of any dental procedure. 
Preservation of the patients’ natural dentition should be 
highly emphasized. In completely edentulous patients, 
prosthesis utilizing the neutral zone technique and 
a lingualized occlusal scheme should be preferably 
implemented. Finally, implant supported overdentures 
should be considered as the most beneficial treatment of 
choice in cases of edentulism coupled with MG. 
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