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Abstract: Speaking, chewing, and swallowing difficulties can result from Parkinson’s disease (PD), which frequently affects the oro- 
pharyngeal muscles. The reduction in food and hydration intake that is unavoidable leads to a worsening of neurological symptoms. 
Patients with Parkinson’s disease experience significant challenges when adjusting to wearing entire dentures. Each of these problems 
presents a considerable challenge for the doctor in terms of prosthodontic rehabilitation. This case study describes how a patient with 
Parkinson’s disease was able to employ flexible removable partial dentures supported by implants to replace both their full and partial 
set of missing teeth. A well-made prosthesis will help the patient with their psychological, functional, and aesthetic impairments. 
Keywords: Parkinson disease, dentistry, implants, jaw relation

Introduction
In 1817, James Parkinson laid the foundation for the understanding of Parkinson’s disease (PD), a distinct movement disorder, in 
his essay “Essay on the Shaking Palsy.” Emerging typically in the fifth or sixth decade of life, PD stands as the second most 
prevalent neurodegenerative disease of the central nervous system, with an incidence rate ranging from 1% to 2%. Notably, males 
exhibit a higher susceptibility than females.1–4 While the majority of PD cases have an unknown etiology, recent considerations 
point toward genetics as a potential risk factor.5 Genetic factors contribute to over 5% of affected patients, with monogenetic 
causes accounting for 5%–10%, although they remain relatively uncommon.6 In addition to genetic factors, environmental 
influences such as alcohol consumption, smoking, vitamin D exposure, and urate levels further contribute to the overall risk of 
PD.7 PD is characterized by a gradual or persistent loss of dopamine-producing brain cells in the substantia nigra,8 resulting in 
a spectrum of motor and non-motor symptoms.9 Motor symptoms encompass tremor, bradykinesia, akinesia, and postural 
instability—the final cardinal symptom. Non-motor symptoms extend to sleep disorders, OSAS, olfactory abnormalities, and 
autonomic nervous system irregularities, including orthostatic hypotension, cardiac arrhythmia, sexual dysfunction, excessive 
perspiration, and dysfunctional constipation. Behavioral symptoms such as depression, psychosis, and dementia often lead to the 
neglect of oral health and a decrease in dental appointments.9,10 Various orofacial manifestations arise from motor symptoms, 
including temporomandibular dysfunction, tremors in the forehead, eyelids, lip, and tongue musculature, reduced blink rate, 
chewing problems, and a mask-like face due to a lack of facial expression.8,11 PD may impact both automatic and voluntary 
movement,12 and dysphagia is commonly observed due to pharyngeal motor defects,8,13,14 often leading to weight loss and 
a diminished quality of life.8 Individuals with PD face multiple oral health challenges, including d or sialorrhea, xerostomia, 
burning mouth syndrome, poor oral hygiene, and denture-related issues. The poor voluntary and involuntary control of orofacial- 
pharyngeal muscles exacerbates difficulties such as dysphagia, tremors in the mouth and chin, and challenges in mastication, 
presenting additional hurdles for oral rehabilitation.8,15–17 Treatment options for PD patients encompass medication, with 
levodopa being the most widely used. Anticholinergic medications are also employed; though long-term medication use often 
leads to partial unresponsiveness in 50–75% of cases.18 An alternative treatment is deep brain stimulation surgery.19 However, 
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patients on medication often report experiencing oral health issues like sialorrhea, xerostomia, burning mouth, and poor oral 
hygiene.20 Weight loss resulting from these symptoms can further impact the patient’s quality of life, particularly in cases 
involving denture discomfort or mastication issues.21,22 In addressing the unique challenges posed by PD, effective dental care 
necessitates a multidisciplinary team.23 Rehabilitation options range from removable dental prostheses to dental implants, despite 
a slightly lower success rate in PD patients. The preference for dental implants in planning for dentures signifies a critical 
advancement in treatment modalities.10 Comparative analysis reveals the several benefits of mandibular implant overdentures 
over traditional full mandibular dentures, with increased stability ensuring superior functionality during speech and 
mastication.10 Recent case studies highlight the transformative impact of mandibular implant support, underscoring improve
ments in psychological well-being, speech, and masticatory efficiency—a crucial step towards enhancing overall nutritional 
status for PD patients. In assessing the impact of implant-supported dentures on Parkinson’s patients, evaluating psychological 
well-being, speech, and masticatory efficiency is crucial. Psychological well-being can be assessed using standardized scales 
such as the Parkinson’s Disease Questionnaire (PDQ-39) or the Geriatric Depression Scale (GDS), which measure mood, quality 
of life, and depressive symptoms. Speech intelligibility can be evaluated through speech pathology assessments, including the 
Frenchay Dysarthria Assessment (FDA) or the Unified Parkinson’s Disease Rating Scale (UPDRS). Masticatory efficiency, 
which is essential for adequate nutrition and overall health, can be objectively measured using tests like the Colorimetric 
Chewing Gum Test or masticatory performance assessments. Understanding how these parameters are affected and improved by 
implant-supported dentures in Parkinson’s patients contributes to comprehensive care and better treatment outcomes.24–26 

Unfortunately, not all patients, particularly those with PD, can successfully acquire the control necessary for full denture 
functionality. The advent of Osseo integrated implants has revolutionized missing teeth treatment, offering a groundbreaking 
solution that significantly reduces challenges associated with traditional dentures.8,16,17 In conclusion, the evolving landscape of 
dental care for PD patients emphasizes a comprehensive, multidisciplinary approach. Advancements, ranging from removable 
dental prostheses to dental implants and the transformative potential of mandibular implant overdentures, are paving the way for 
an improved quality of life. The development of Osseo integrated implants stands as a testament to the ongoing commitment to 
overcoming the challenges faced by these individuals, bringing hope and innovation to the realm of dental health in the context of 
Parkinson’s disease.8,16,17

Case Report
The history of dental implant placement is a tale that spans centuries. Evidence suggests that ancient civilizations like the 
Mayans and Egyptians experimented with implant-like structures crafted from materials such as ivory and shells to replace 
missing teeth.27 However, the foundations of modern implantology were laid in the 20th century.The landmark moment in 
modern implantology is attributed to Dr. Per-Ingvar Brånemark, a Swedish orthopedic surgeon who, in the 1950s, discovered 
osseointegration while studying blood flow in rabbit bones.28 This discovery paved the way for the development of titanium 
dental implants, capable of integrating with the jawbone, providing a sturdy base for artificial teeth.29 Initially, dental implants 
were predominantly placed by oral surgeons or periodontists, specialists in gum diseases.30 However, as implantology 
progressed, general dentists also began incorporating implant placement into their practices, sometimes after specialized 
training.31 The timing of dental implant placement varies depending on the patient’s oral health and treatment plan. In cases 
where patients require tooth replacement due to conditions like periodontal disease, implants may be considered as an 
alternative to partial dentures.32 Whether implants are placed before or after the diagnosis of Parkinson’s disease, 
a neurological disorder, depends on individual patient needs and circumstances.33,34

A compelling case emerged in our prosthodontics department at Tehran University of Medical Sciences, School of 
Dentistry, involving an 83-year-old female patient with Parkinson’s disease seeking overdenture rehabilitation. The 
patient presented with a broken mandibular implant-supported overdenture and a worn maxillary complete denture 
(Figure 1). With a 14-year medical history of Parkinson’s disease, the patient was on a medication regimen consisting of 
Levodopa 100 mg and carbidopa 10 mg.Upon oral examination, distinct clinical features were observed, including soft 
and monotonous speech, reduced eye blinking, a subtle trembling of the mandible, and limited lip movement during 
conversation. The intraoral examination revealed reduced salivary flow, well-rounded residual ridges, a deep palatal 
vault, a type III soft-to-hard palate junction, and two worn Strumann ball abutments on the mandible (Figure 2A and B). 
Notably, radiographic observation did not reveal any temporomandibular joint (TMJ) pathology (Figure 3A and B).The 
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treatment plan was meticulously crafted, emphasizing the benefits of an implant retention prosthesis. Given the patient’s 
medical condition, specific precautions were taken, including advising the patient to take her Parkinson’s disease 
medication an hour before the visit and ensuring an empty bladder to prevent urinary urgency and incontinence. To 
foster a compassionate and supportive environment, each 45-minute morning appointment prioritized the patient’s 
comfort and minimized anxiety and frustration. Additionally, a dental chair with a 45-degree tilt was employed to 
facilitate swallowing.The prosthodontic process commenced with the creation of a primary impression using irreversible 
hydrocolloid, followed by a custom tray made from auto-polymerizing acrylic. The selective pressure impression 
method, incorporating a spacer at the anterior and selective pressure at the posterior, was employed. Implants were 
splinted with each other after setting impressions. Border molding was accomplished through an incremental process 
using modeling plastic impression compound, while the final secondary impression utilized zinc oxide and eugenol-free 
impression material for the maxilla and posterior mandible (Cavex Outline). The anterior portion of the mandible 

Figure 1 Patient profile.

Figure 2 (A and B) - Maxillary Residual Ridges And Mandible With Two Straumann (Rn Standard) Implant.

Figure 3 (A and B) - OPG Radiograph (A) After Healing Cap (B) After 17 Year.
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received Panasil Initial Contact Light (KETTENBACH), a light-body polyvinylsiloxane impression material (Figure 4A 
and B).Before the crucial jaw relation recording, the patient practiced mandibular movement, while Aluwax aided in 
capturing the sitting occlusion with a slightly lower vertical height than usual (Figure 5). The recorded data was 
transferred to the articulator with the face bowed, and horizontal jaw relation was established through a bilateral 
manipulation technique. Artificial teeth, aligned with lingualized occlusion in the neutral zone, were positioned, and 
a trial denture facilitated aesthetic try-in and jaw relation verification. Two subsequent appointments were dedicated to 
eliminating occlusal interferences (Figure 6).Following the putty index, a GH (Gold Hue) = 0 ball abutment was chosen, 
and the mandibular overdenture’s metal frame was tested with teeth. The final denture was fabricated using high-impact 

Figure 4 (A and B) - Final Impression Of Maxilla And Mandible.

Figure 5 Centric Relation And Record Base.

Figure 6 Teeth Try-In.
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denture base resin, with a torque of 20 N applied to the Straumann ball abutment (Figures 7 and 8). Follow-up recall 
appointments were scheduled to evaluate continuous use and address any potential denture adjustments (Figure 9). 
Remarkably, improvements in speech were evident at the first follow-up, occurring 24 hours after delivery, and continued 
progress was observed at subsequent intervals (3 days, 1 week, 1 month, 3 months, and 6 months). Notably, the patient 

Figure 7 Metal Framework With Base Record Of Mandible.

Figure 8 Abutment Tourq.

Figure 9 Final Over Denture Adjustment.
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expressed satisfaction with enhanced chewing ability (Figure 10). This case exemplifies the successful execution of an 
implant retention prosthesis tailored to the unique challenges posed by Parkinson’s disease, highlighting the importance 
of a comprehensive and patient-centric approach in prosthodontic rehabilitation.

Discussion
Parkinson’s disease, characterized by progressive neurodegeneration, manifests through distinct motor symptoms such as 
resting tremors, stiffness, and postural instability, alongside unique clinical features like cogwheel-type rigidity and facial 
impassiveness.5 As the global elderly population burgeons, geriatric healthcare assumes paramount importance, with 
dentists playing a pivotal role in enhancing the quality of life for seniors.35 Patients with Parkinson’s disease encounter 
a spectrum of motor and non-motor complications, adversely impacting their oral health, daily life, and facial expression. 
The use of medications contributes to oral complications, often leading to premature tooth loss, prompting a need for oral 
rehabilitation.36 Implant-supported overdentures, such as OD-1 overdentures, emerge as a viable option, exhibiting 
superior masticatory efficiency compared to traditional complete dentures. This prosthesis is particularly suitable for 
patients experiencing issues with traditional mandibular dentures, ensuring enhanced retention without mucosal 
soreness.37 Because Parkinson’s patients have increased tremors, increased salivation, decreased adaptation skills, and 
reduced muscle control, creating impressions and recording jaw relationships can be difficult for dentists working with 
these patients.36,38 Patients may find it challenging to maintain and retain their dentures due to issues such as a misplaced 
center of gravity, tongue dislodgment, and stiff facial muscles.The neuromuscular control of oral musculature is pivotal 
for the success of full dentures, with feedback from temporomandibular joints, musculature receptors, and periodontal 
ligaments moderating mandibular movement. In the context of compromised feedback in edentulous Parkinson’s patients, 
implant- or tooth-supported overdentures offer advantages in enhanced proprioception and controlled jaw movement.10 

PD patients often face challenges with denture retention and control due to involuntary muscle movements, xerostomia, 
and rigid musculature. Quick-setting impression material proves beneficial in severe cases, and implant specifications, 
including divergence, length, width, and bone quality, play crucial roles in the success of overdentures.39 The choice of 
self-cleaning abutments and attachment types, such as O-ring designs or ball abutments, further influences plaque control 
and ease of insertion.40,41 Lingualized occlusion, chosen for its adjustability and stability during masticatory function, 
proves to be a pragmatic choice.42–44 For the majority of Parkinson’s patients, a full denture is an imperative component 
of functional, cosmetic, and psychological rehabilitation. Integrating a comprehensive treatment plan that addresses both 
physical disabilities and emotional well-being is crucial, requiring a compassionate and understanding approach. The 
success of treatment outcomes, particularly with two implants and overdentures, hinges on factors like patient motiva
tion, education, and diligent post-treatment follow-up. This holistic approach ensures a tailored response to the multi
faceted challenges presented by Parkinson’s disease, contributing to the overall well-being of the affected individuals.

Figure 10 Patient Satisfaction.
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Ethical Issue
In our research conducted under Tehran University of Medical Sciences, we acknowledge the paramount importance of 
upholding ethical standards in medical research. The research protocol for this study is registered with Tehran Medical 
University’s ethical and research department under #045 ID, meaning that the ID number is related to the study. This 
raises ethical questions surrounding participant consent. Informed consent from the patient was obtained before we began 
the study so that the images would be published. Even after getting the participant’s permission and carefully registering 
with the university’s ethics board, we acknowledge that a comprehensive evaluation of the ethical implications is still 
necessary.Specifically, our study delves into the participant’s comprehensive understanding and potential repercussions of 
sharing sensitive information, including personal data and images. We are committed to aligning with ethical guidelines 
and safeguarding individual privacy throughout the research process.Furthermore, we affirm that all authors actively 
participated in the study, contributing diverse perspectives. Each image was captured by different team members, and due 
credit is accorded to the collective efforts of the entire team.Overall, we are dedicated to addressing ethical concerns and 
ensuring transparency and integrity in our research endeavors.

Disclosure
The authors report no conflicts of interest in this work.
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