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Abstract
Parkinson’s disease (PD) is an idiopathic progressive neurological disorder characterised by resting tremor, restrictions in mobility and muscular rigidity that can lead to problems in maintaining oral health. Here we report a case where crown lengthening surgeries were successfully performed in a PD patient for complete oral rehabilitation. Certain special considerations that are required before and during periodontal surgery in such patients are also elucidated. Often dentists and PD patients are reluctant to embark on complex dental procedures resulting in a compromised outcome. However, early intervention along with proper education and motivation of these patients can aid in achieving satisfactory results. 
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Core tip: Parkinson’s disease (PD) is a degenerative disorder of the central nervous system. Diagnosis of PD is often made after careful history taking, physical examination and observing a positive continued response to dopaminergic medications. Laboratory tests and imaging studies are not used routinely. The problems encountered during the dental treatment of a PD patient include the patient’s inability to keep his mouth open, uncontrolled movements of head and tongue and excessive salivation. This case report lays emphasis on various considerations that are required while doing periodontal surgery in these patients.

INTRODUCTION
Parkinson’s disease (PD) is an advanced neurodegenerative disorder in which patient experiences resting tremor, bradykinesia, constrained mobility and lack of postural stability which have deleterious effects on patient’s quality of life[1]. Patients with PD may require dental treatment for root caries, periodontitis, fractured or attrited teeth and complete oral rehabilitation. Due to the progressive nature of the disease, it is prudent to perform major dental procedures early in the course of the disease; a conservative approach is considered more appropriate in later stages of PD[2]. Restorations with well-defined margins may not be obtainable in the presence of subgingival decay, short clinical crowns, traumatic injury or endodontic perforation, which may hence require crown lengthening surgeries (CLS)[3]. 
The literature regarding intraoral surgical procedures in PD patients is very limited and mainly includes isolated reports of implant placement[4]. Periodontal surgery in such patients can be performed in routine practice if certain guidelines are followed at the time of surgery. Here we present a case of successful management of an early PD patient in which CLS were performed for oral rehabilitation.

CASE REPORT
A 68-year-old male patient was referred to the Department of Periodontics, Government Dental College, Rohtak for CLS on certain teeth. Patient gave a history of two years of PD and was taking medications for the same. His medical reports indicated that he was having early PD (stage 2 on Hoehn and Yahr scale)[5] with right side more affected. The patient was taking a combination of Levodopa (100 mg) and Carbidopa (10 mg) thrice daily for the past one year. Patient had a slightly stooped posture with bradykinesia and resting tremor. Parkinsonian tremors were also observed in lips. Past dental history included root canal treatment in 13, 23, 31, 32, 33, 41, 42 and 43; and extractions of 12, 14, 15, 25, 26 and 34.
Intraoral examination revealed eleven teeth in mandibular and six in maxillary arch with an average gingival and plaque index score of two (Figure 1). The lower incisors were severely attrited. These along with upper and lower left canines exhibited insufficient supragingival sound tooth structure for crown margin preparation. An orthopantamograph and intra oral periapical radiographs were obtained. Crown lengthening surgery was planned in 13, 23 and 33. Mandibular incisors, due to their short clinical root lengths were not suitable for undergoing this procedure. However they were retained for prosthodontic reasons. Patient’s physician was consulted for evaluation of patient’s medical status before undergoing periodontal surgical procedure. A written informed consent was acquired from the patient after explaining him the procedure.
Beginning with oral prophylaxis, the patient was scheduled for an early morning appointment for CLS. He was asked to take his medication 60-90 min before the procedure so that peak effectiveness of the medication could be attained at the time of surgery. He was assisted in sitting on the dental chair and the chair was slowly raised to a 45° position to make him comfortable. After administration of local anaesthesia, internal bevel incisions along buccal and palatal aspects of 23 were given which continued as a distal wedge on the adjacent edentulous region. Full thickness buccal and palatal flaps were then reflected. Ostectomy and osteoplasty were carried out with hand and rotary instruments under copious irrigation. Vacuum suction was used throughout the procedure. 
A periodontal probe was used to confirm the presence of at least 5 mm of sound tooth structure coronal to the crest of bone all around the tooth. The flaps were then adjusted and sutured (Figures 2 and 3). Post operative instructions were given and the patient was asked to report after a week for suture removal. Similar procedure was carried out for tooth numbers 13 and 33. Healing at the end of 1, 2 and 4 wk was found to be good and there were no post surgical concerns. Oral hygiene maintenance was reinforced at each visit. Oral rehabilitation was completed in another six weeks (Figure 4).

DISCUSSION
PD is a progressive disorder of the central nervous system which results from the degeneration of dopamine-containing cells in the substantia nigra, a region of the midbrain. Most people with PD first experience non motor symptoms like constipation, mood changes, anosmia and orthostatic hypotension which are then followed by motor symptoms. The initial symptoms in the course of the disease are movement-related, comprising shaking, rigidity, sluggishness of movement and difficulty in walking. In due course of time, cognitive and behavioural complications may arise. Dementia has also been seen to occur in the later stages of the disease. 
A diagnosis of PD is often made after careful history taking, physical examination and observing a positive continued response to dopaminergic medications. Laboratory tests and imaging studies are not used routinely. The problems encountered during the dental treatment of a PD patient include the patient’s inability to keep his mouth open, uncontrolled movements of head and tongue and excessive salivation. Weakened ability to swallow can increase the risk of aspiration. PD patients who have been on medications like levodopa may begin to develop dyskinesias after several years, which can affect the jaw as well as lead to teeth grinding. The present patient had sufficient mouth opening, not requiring a mouth prop or bite block, minimal orofacial tremors and normal salivary flow inspite of levodopa medication. Tremor and rigour of the orofacial muscles may bring pain, temporomandibular joint discomfort and attrition[6].
Restoration of oral health is best completed as early as possible in PD, as was done in the present case. Treatment plan for these patients should be devised taking care of patient’s long term dental needs. Retaining teeth can be a means of preserving bone when planning a partial or complete tooth supported overdenture. Teeth, which are periodontally compromised or decayed may serve as overdenture abutments after root canal treatment and/or CLS. PD patients often have difficulty in retaining their dentures due to tremors, rigidity and drooling saliva[7]. Overdentures can provide better masticatory efficiency as compared to conventional complete dentures and were therefore planned for this patient. 
[bookmark: _GoBack]As PD is commonly associated with urinary urgency and incontinence, these patients should be asked to empty their bladders before beginning with any dental procedure[8]. The dental chair should be raised slowly, allowing the patient to adjust to the upright sitting position to accommodate PD-associated autonomic dysfunction[9]. Depending on the patient’s physical disability, intravenous sedation, local or general anesthesia can be administered. Appointments should be kept short, not longer than 45 min and should begin about one to one and half hour after administration of PD medication[6]. The periodontist needs to be extremely patient while giving incisions or performing osseous reduction which require utmost precision. PD patients require certain special instructions as they may face difficulty in maintaining oral hygiene[10]. Use of toothbrush with specially designed handle for better grasp or an electric toothbrush is recommended as was done in the present case. Mouthwashes are generally not advised for people with PD because they present the risk of choking, but in cases where they are required, it is best to prescribe those which are non-alcohol based.
This report demonstrates that CLS with osseous resection can be successfully performed in a PD patient and PD is no contraindication to periodontal surgery as is generally believed.

COMMENTS
Case characteristics
A 68-year-old male patient having difficulty in chewing was referred for crown lengthening surgeries (CLS) in certain teeth.
Clinical diagnosis
Patient had severely attrited maxillary and mandibular teeth which required crown lengthening for the placement of an overdenture. Patient was found to have stage Ⅱ Parkinson’s disease (PD).
Laboratory diagnosis
Complete blood counts were within normal limits.
Pathological diagnosis
Insufficient crown lengths in maxillary and mandibular teeth and stage Ⅱ PD.
Treatment
CLS with special considerations were performed.
Experiences and lessons
Often dentists and PD patients are reluctant to embark on complex dental procedures resulting in a compromised outcome. However, early intervention along with proper education and motivation of PD patients can aid in achieving satisfactory results. 
Peer-review
Arora et al report periodontal surgery in a patient with PD and discuss potential Parkinson-specific problems, obstacles and caveats when performing dental procedures. The manuscript is concise and well-written.
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Figure 1  Intraoral picture at the time of presentation, also note the inability to maintain oral hygiene.
[image: D:\排版、组版\WJNv7i2\pmc-2\fig\WJN-7-24-g002.tif]
Figure 2  Right maxillary canine after crown lengthening surgery.
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Figure 3  Left maxillary canine after crown lengthening surgery.
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Figure 4  Patient after complete oral rehabilitation.
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