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SYSTEMATIC REVIEW 

Implant-supported prostheses in patients with special needs: 
A systematic literature review of protocols and outcomes 

Marie-Sophie Bogner, BDS, MSc,a  Vivien Chambas, BDS,b Emmanuel Nicolas, BDS, MSc, PhD, HDR,c  

Denise Faulks, BDS, MSc, PhD, HDR,d and Martine Hennequin, BDS, MSc, PhD, HDRe    

Patients with special needs are 
at higher risk of missing teeth 
when compared with the 
general population because 
genetic disorders can be as-
sociated with agenesis and 
aggressive periodontal dis-
ease.1,2 Early tooth loss may 
also be associated with poor 
access to care, leading to more 
advanced oral disease when 
services are first contacted. In 
addition, these patients are 
more likely to undergo ex-
tractions than periodontal, 
endodontic, or restorative 
treatment compared with the 
general population.3 Missing 
teeth that are not replaced 
may lead to social and func-
tional impairments and dis-
ability, and functional oral rehabilitation is challenging 
to provide for patients with special needs.4–6 In parti-
cular, removable dentures are often declined or aban-
doned after a short period of use.7–9 Handling and                      

cleaning removable dentures can be challenging for 
patients with physical or cognitive impairments. In ad-
dition, drug-associated xerostomia can lead to unfavor-
able outcomes.10 The benefits of implant-supported or 
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ABSTRACT 
Statement of problem. Implant-supported prostheses for individuals with special needs have 
been considered high-risk because of the prevalence of poor oral hygiene and parafunction in this 
population; however, systematic evidence on protocols and outcomes is scarce. 

Purpose. The purpose of this systematic review was to summarize implant procedures and 
outcomes for the special needs population. 

Material and methods. A systematic literature review was conducted using PubMed, Embase, 
and Scopus databases in accordance with the preferred reporting items for systematic reviews and 
meta-analyses (PRISMA) methodological framework. Data collected included patient information, 
location and number of implants, surgical and prosthetic procedures, behavior support 
techniques, postoperative follow-up, complications, and criteria for outcome assessment. Survival 
rates were pooled for quantitative analysis, and a separate analysis pooling data from groups of 
special needs patients that present similar risks was undertaken. 

Results. The qualitative analysis included 79 studies involving 759 patients and 2269 implants. 
The quantitative analysis included 65 studies concerning 666 patients with special needs and 1886 
implants. The overall weighted implant survival rate was 95.4%, with a mean follow-up duration of 
40.7 ±29.5 months. 

Conclusions. In individuals with special needs considered suitable for implant-supported 
prostheses by their clinician, implant survival rates were similar to those reported in the general 
population. (J Prosthet Dent xxxx;xxx:xxx-xxx) 
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implant-retained prostheses with improved oral health- 
related quality of life compared with removable dentures 
have been established in the general population, elderly 
patients with edentulism, and patients with tumors.11–19 

The high prevalence of poor oral hygiene, lack of 
cooperation, and the presence of parafunction have 
been commonly voiced against implant placement in 
patients with special needs.20–25 However, international 
evidence-based recommendations or guidelines for this 
population are lacking. This systematic review aimed to 
summarize implant procedures and outcomes for pa-
tients with special needs. Considering the diversity and 
multiplicity of risk factors for poor oral hygiene and 
parafunction in patients with special needs, the research 
hypothesis was that implant survival rates would be 
lower in patients with special needs than in the general 
population. 

MATERIAL AND METHODS 

A systematic literature review was conducted using the 
PubMed, Embase, and Scopus databases in accordance with 
the preferred reporting items for systematic reviews and 
meta-analyses (PRISMA) methodological framework in 
October 2021.26 A follow-up search was conducted in No-
vember 2022 to identify any additional studies or clinical 
reports published after the initial search. 

Two reviewers conducted the study selection in-
dependently (M-S.B., V.C.). A consensus on any un-
certainties was obtained after discussion with a third 
researcher (M.H.). The electronic search in the databases 
had the following key words: (dental implant) AND 
((disabled) OR (disability) OR (disabilities) OR (handi-
capped) OR (special need/s) OR (specific need/s) OR 
(medical compromised) OR (cerebral palsy) OR (phobia) 
OR (Down syndrome) OR (autism) OR (osteogenesis 
imperfecta) OR (cleidocranial dysplasia) OR (polyarthritis). 
A hand search was also undertaken in the Journal of 
Disability and Oral Health, which was not indexed in 
PubMed. Title and abstract were screened to identify stu-
dies with the following criteria: publications in English or 
French; clinical studies, case reports, and case series; pa-
tients with special needs undergoing dental implant pla-
cement; detailed information about the number of 
implants placed and loaded; rehabilitation finished, in-
cluding prosthetic loading. Exclusion criteria were articles 

not in English or French; in vitro or animal studies; use of 
implants other than dental endosseous titanium implants; 
no prosthetic loading; and systematic reviews of implant 
survival rates within specific subgroups of special care 
patients. The full text of the articles was assessed for 
eligibility. The references cited within each article were also 
assessed to avoid missing studies. Critical appraisal was 
assessed according to the JBI Critical Appraisal Checklists 
for case control studies, case reports, and case series.27,28 

Two investigators (M-S.B., V.C.) screened each in-
cluded study independently. The following information 
was recorded: patient data: sociodemographic data and 
description of special needs; implant data: number per 
participant and location in the mouth; clinical proce-
dures: surgical and prosthetic procedures, number and 
details of surgical and prosthetic complications that 
arose during the postoperative period; behavioral sup-
port procedures: general anesthesia (GA), conscious 
sedation, premedication, local anesthesia; study in-
dicators: criteria used for outcome assessment. 

Descriptive statistics were performed by measuring the 
weighted survival rate of the implants. Articles were eligible 
if they reported a follow-up duration (at least 1 follow-up 
appointment after prosthetic loading). For studies including 
patients with and without special needs, only those with 
special needs were included. For cohort studies, only the 
most recent data were included. The survival rate was cal-
culated for each cohort or patient with a simple analysis of 
the number of implants lost weighted by the number of 
implants placed. The data were pooled with a separate 
analysis by pooling data from groups of patients with special 
needs that presented similar risks: patients able to perform 
oral hygiene and with no immune or metabolic/bone pro-
blems mentioned or deducted; patients needing support for 
oral hygiene because of dexterity or cognitive impairment 
and with no immune or metabolic/bone problems men-
tioned or deducted; and patients with impaired immunity 
and/or with a syndrome and/or medication affecting bone 
quality. 

RESULTS 

Fifty-four of the 124 articles assessed for eligibility were 
excluded, 15 of which reported systematic reviews of 
implant survival rates within specific subgroups of pa-
tients with special needs (geriatric patients29; people 
taking antiresorptive drugs30; those with Down syn-
drome,31,32 systemic conditions,33–36 oral manifestations 
of autoimmune diseases,37–42 and osteogenesis im-
perfecta).43 Seventy-nine studies were included in the 
qualitative synthesis: 16 observational studies (2 case 
control studies and 14 case series),20,25,31,44–56 59 case 
reports,57–115 and 4 articles presenting more than 1 
clinical report.116–119 The quality of the included studies 
varied. Overall, studies described practices from 24 

Clinical Implications 
Complex medical conditions, cognitive and 
physical disabilities, and genetic disorders should 
not necessarily be contraindications to providing 
implant-supported prostheses. 
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Table 1. Description of patients        

Author Country No. of 
Patients 

Age† 
(Years) 

Sex (M/W) Special Needs as Described by Authors  

Observational studies 
Cune et al, 200920 The Netherlands 61 43.2 NR Severe epilepsy and multiple disabilities. 
Corcuera-Flores et al, 201744 Spain 19 up 

to 40 
36 
implants/66 
implants 

Thirteen patients with cerebral palsy (71 implants), 6 with Down 
syndrome (31 implants). 

De Bruyn et al, 201945 Belgium 8 45 6/2 Down syndrome. 
Ekfeldt, 200546 Sweden 14 44.1 5/9 Neurologic disabilities. 
Ekfeldt, 201347 Sweden 27 46 14/13 Neurologic disabilities. 
Enkling et al, 201348 Switzerland 30 50.5 17/13 Fifteen patients with dental phobia versus 15 non-fearful patients. 
Feijoo et al, 201249 Spain 8 36.7 5/3 Non-syndromic intellectual disability. 
Jagadeesh et al, 202050 India 342 NR NR Patients with various medical conditions, diabetes mellitus, hypertension, 

mental disability, oral cancer, osteomyelitis. 
Kim et al, 201751 South Korea 19 32.9 8/11 Eleven patients with mental retardation, 3 with autism, 2 with cerebral 

palsy, 2 with schizophrenia, and 1 with brain disorder. 
Krennmair et al, 201052 Austria 34 58.1 0/34 Rheumatoid arthritis. 
Limeres Posse et al, 201653 Spain 25 34 13/12 Down syndrome. 
López-Jiménez et al, 200321 Spain 18 34.7 7/11 Six patients with cerebral palsy, 3 with head injuries, 4 with Down 

syndrome, 3 with dementia, 1 with pyknodysostosis, 1 with Rieger’s 
syndrome. 

Öczakir et al, 200554 Switzerland 25 55.6 8/17 Cleft lip/palate (n=8), Down syndrome (n=3), Sjogren syndrome and 
scleroderma (n=2), ectodermal dysplasia (n=4), developmental retardation  
(n=2), chronic leukemia (n=2), lichen planus (n=1), cerebral palsy (n=1), 
deaf-muteness (n=1), amyotrophic lateral sclerosis (n=1). 

Packer et al, 200925 UK 9 63 NR Parkinson’s disease. 
Van de Velde et al, 200755 Belgium 18 39–77 8/10 Among patients, 1 with Down syndrome. 
Weinländer et al, 201056 Austria 22 55.6 0/22 Rheumatoid arthritis and connective tissue diseases. 
Case reports 
Apaydin et al, 201457 Turkey 1 17 W Amelogenesis imperfecta. 
Barker et al, 200858 UK 1 NR NR Ankylosing spondylitis. 
Rogers, 199559 UK 1 64 NR Athetoid cerebral palsy. 
Hong et al, 201760 Republic of Korea 1 33 W Cerebral palsy and mental retardation. 
Eder and Watzek, 199961 Austria 1 81 W Chronic polyarthritis. 
Ambard et al, 201962 USA 1 21 M Cleidocranial dysostosis. 
Angle and Rebellato, 200563 USA 1 17 W Cleidocranial dysostosis. 
Ahmad et al, 201964 Sudan 1 24 W Cleidocranial dysplasia. 
Atil et al, 201865 Turkey 1 48 W Cleidocranial dysplasia. 
Calvo-Guirado et al, 201366 Spain 1 31 W Cleidocranial dysplasia. 
Daskalogiannakis et al, 200667 Canada 1 39 W Cleidocranial dysplasia. 
Lee et al, 201568 Republic of Korea 1 29 M Cleidocranial dysplasia. 
Lombardas and Toothaker, 
199769 

USA 1 15 M Cleidocranial dysplasia. 

Noh et al, 201470 South Korea 1 27 W Cleidocranial dysplasia. 
Petropoulos et al, 200471 USA 1 42 W Cleidocranial dysplasia. 
Petropoulos et al, 201172 USA 1 45 W Cleidocranial dysplasia. 
Schnutenhaus et al, 201573 Germany 1 43 M Cleidocranial dysplasia. 
Schnutenhaus et al, 202174 Germany 1 26 M Cleidocranial dysplasia. 
Tan et al, 202075 Singapore 1 24 M Cleidocranial dysplasia. 
Balshi and Wolfinger, 200276 USA 1 30 W Dental phobia. 
Alqahtani et al, 201877 Saudi Arabia 1 44 M Down syndrome. 
Altintas et al, 201978 Turkey 1 37 W Down syndrome. 
Comparin et al, 202279 Brazil 1 50 M Down syndrome. 
Lustig et al, 200280 Israel 1 16 M Down syndrome. 
Reiche et al, 201581 Hungary 1 18 M Down syndrome. 
Ribeiro et al, 201182 Brazil 1 36 W Down syndrome. 
Saponaro et al, 201683 USA 1 27 W Down syndrome. 
Schmidt et al, 202084 Germany 1 52 M Down syndrome. 
Soares et al, 201085 Brazil 1 22 M Down syndrome. 
Thomas and Simons, 201186 UK 1 49 M Down syndrome. 
Brahim et al, 199287 USA 1 38 M Erdheim-Chester disease. 
Engel et al, 199288 USA 1 30 W Fanconi’s anemia. 
Gallotini et al, 201889 Brazil 1 16 W Fraser syndrome. 
Güven et al, 201090 Turkey 1 26 M Freeman-Sheldon syndrome. 
Merlini et al, 201691 Italy 1 32 M Gnathodiaphyseal dysplasia. 
Deniz E et al, 201192 Turkey 1 67 W Huntington’s disease. 
Jackowski et al, 200193 Germany 1 56 M Huntington’s disease. 
Peñarrocha et al, 200194 Spain 1 52 W Idiopathic torsion dystonia. 
Károlyházy et al, 201495 Hungary 1 NR NR Intellectual disability with epilepsy. 
Shek et al, 201496 USA 1 79 W Involuntary mandibular movements. 
Oelgiesser et al, 200697 Israel 1 19 W Maple syrup urine disease. 
Poluha et al, 201998 Brazil 1 40 W Microstomia. 
Peñarrocha et al, 200199 Spain 1 67 W Oromandibular dystonia with blepharospasm. 
Ullbro et al, 2000100 Sweden 1 25 W Papillon-Lefèvre syndrome. 
Woo et al, 2003101 USA 1 13 M Papillon-Lefèvre syndrome. 
Applebaum et al, 1997102 USA 1 72 W Parkinson’s disease. 
Chu et al, 2004103 China 1 84 W Parkinson’s disease. 
Fiberg, 1994104 Sweden 1 57 W Polyarthritis   
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countries with different health systems (Table 1). Sixty- 
five articles were included in the quantitative synthesis. 

The articles included 759 patients with a mean 
±standard deviation age of 42.4 ±18.8 years. Sex was 
given for 313 patients, with a majority of women 
(n=196). The description of the special needs of the 
patients included in the studies varied (Table 1). De-
scriptions included physical disabilities and individuals 
with movement disorders, neurodegenerative diseases, 
learning disabilities, genetic disorders, and dental an-
xiety. Oral hygiene status was specified in 30 arti-
cles.20,25,44,45,48,49,51–54,56,58,60–62,67,77,79–83,86,90,109,110,114, 

117–119 It was considered good or satisfactory for 121, and 
poor or inadequate for 80 patients. Support for oral 
hygiene was explicitly described for 32 patients. Good 
plaque control was a criterion for preselection of patients 
receiving implants in 2 studies.44,48 Inability to perform 
oral self-care was an inclusion criterion for 1 observa-
tional study.51 Parafunctional status (such as bruxism or 
thumb-sucking) was detailed for 18 patients, 14 of 
whom had parafunction.46,83,85 Atypical swallowing was 
not mentioned. Smoking status was specified for 422 
patients, 11 of whom were smokers.52,73,76,111,115 Co-
operation during dental treatment was described for 131 
patients, 57 of whom were un-
cooperative.20,51,59,60,77,84,110 For patients with cognitive 
impairment, information about their ability to commu-
nicate was available for 37 patients and was described as 
difficult for 4 of them.59,60,79,84 

Overall, 2269 implants were placed, all endosseous 
titanium implants of different brands and models. The 
implants were equally distributed between the maxillary 
(n=712) and mandibular arches (n=718), although this 
information was not available in 4 articles20,21,45,50 and 

the location was not specified for 2 of the 105 implants 
placed in 1 study.54 

Protocols for surgery, type of prosthodontic re-
habilitation, and sedation are shown in Supplemental 
Table 1 (available online). The surgical procedures 
consisted of 2-stage surgery, 1-stage surgery, or implant 
placement with immediate loading. If immediate 
loading was not used, healing times until abutment 
connection and prosthetic rehabilitation were reported 
in 45 articles21,25,45–47,51,53,60,61,63,65,66,68–70,74,77–80, 

82–84,87–90,92–94,97–103,106,108–110,112–114,117 and ranged from 
1 month53,92 to 13 months,117 with a mean ±standard 
deviation time of 5.2 ±2.4 months. 

Implant-supported prostheses included single 
crowns (SCs), fixed partial dentures (FPDs), fixed com-
plete arch complete dentures (FCD), and over-
dentures (IOD). 

Surgical complications were reported in 6 arti-
cles.46,47,57,93,105,116 Flap dehiscence with infection and 
implant exposure was specified,46,47 as were lack of 
primary stability,105 sublingual hematoma,93 temporary 
paraesthesia,57 fracture of the mandible during the 
healing phase associated with trauma during an alter-
cation, and upper airway obstruction.116 

Prosthetic complications were reported in 29 articles, 
specifying one or more biological implant-related com-
plications or failures (Supplemental Table 2). When the 
exact number of implants was specified, complications 
occurred in 308 implants. Implant fixture complications 
were marginal bone loss (194 implants), implant loss (90 
implants), perimucositis (14 implants), peri-implantitis 
(5 implants), pain (4 implants), and soft tissue altera-
tions (1 implant). Complications were identified at dif-
ferent stages: in the healing phase, by stage-2 surgery, 

Table 1 (Continued)       

Author Country No. of 
Patients 

Age† 
(Years) 

Sex (M/W) Special Needs as Described by Authors  

Bencharit et al, 2010105 USA 1 74 W Polymyalgia rheumatica. 
Abdel-Kader et al 2019106 Egypt 1 22 W Regional odontodysplasia. 
Gaur et al, 2021107 India 1 60 W Rheumatoid arthritis 
Ella et al, 2011108 France 1 56 W Rheumatoid polyarthritis 
Choi et al, 2019109 South Korea 1 62 M Schizophrenia. 
Tizzoni et al, 2014110 Italy 1 54 M Severe physical disability caused by neoplastic disease. 
Thor et al, 2005111 Sweden 1 60 W Systemic mastocytosis. 
Kelleher et al, 1998112 UK 1 69 W Tardive dyskinesia. 
Misch et al, 1998113 USA 1 64 W Thalassemia. 
Flanagan, 2011114 USA 1 24 W Traumatic brain injury 
Takeuchi et al, 2019115 USA 1 53 M Traumatic brain injury 
Durham et al, 2006116 USA 6 68 NR Various cognitive disabilities. 
Friberg, 2013117 Sweden 6 42.7 NR Three patients with X-linked hypophosphatemia, 2 patients with 

Langerhans cell histiocytosis, 1 patient with osteogenesis/dentinogenesis 
imperfecta. 

Heckmann et al, 2000118 USA 3 75.7 2/1 Parkinson’s disease. 
Owens et al, 2009119 Ireland 6 38.8 3/3 One patient with cerebral palsy and epilepsy, 1 patient with Morquoi’s 

syndrome, 2 with moderate learning disability, 1 with a factor VIII 
deficiency hemophilia associated to HIV and Hepatitis C, 1 with diabetes, 
kidney and pancreas transplant. 

M, Man; No, Number; NR, Not reported; UK, the United Kingdom; USA, the United States of America; W, Woman. 
† Mean age given if more than one patient included.  
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when changing the prosthesis a second time, or during 
an evaluation appointment. Report of complications was 
not always directly associated with failure, and the im-
plants were not systematically removed.47,82,105 Twenty- 
two articles specified one or more lost implants in pa-
tients with special needs. In the 19 articles for which the 
information was available, 56 implants were lost before 
they had been loaded, and 31 implants were lost after 
osseointegration. 

Behavioral management and anesthesia were de-
scribed in 44 articles (Supplemental Table 1). Protocols 
differed depending on the treatment phase. For the 
implant surgery, GA was most frequently reported, fol-
lowed by management under local anesthesia (LA), and 
then under conscious sedation (CS). Lack of cooperation 
during dental treatment was not the only reason to 
proceed with GA.57,64,71,109 When detailed, sedation was 
described as ‘light’49 or ‘deep’53,60 without precision; as 
inhalation sedation with nitrous oxide;110 and as in-
travenous sedation20,21,25,51,80,92,103,110,113,119 with mid-
azolam only20,25,92,103,110,119 or in association with 
pethidine90 or nitrous oxide.108 Propofol sedation was 
provided for a cone beam computer tomography scan 
and for periodontal surgery undertaken separately from 
the implant surgery phases.60 When 2-stage surgery was 
provided, 8 articles45,46,65,77,79,80,84,119 specifically de-
scribed that pharmacological behavioral support with 
GA45,84 or intravenous sedation79,80,119 was necessary to 
uncover the implants. Four articles described that wax 
occlusal registrations and impressions were made during 
the implant surgery with sedation.20,45,46,76 

Nine articles reported that pharmacological beha-
vioral support was also required for the prosthetic 
phases of treatment (impression making or prosthesis 
placement) when GA or CS had been previously ne-
cessary for implant placement.21,45,46,49,51,80,84,109,119 

Depending on the patient, the techniques used were 
GA,45,46,49,51,80,84,109 intravenous sedation,21,119 light se-
dation,49 or oral premedication.21 

Nine clinical reports did not specify follow-up, but all the 
implants were successfully loaded. Dental examinations 
were timed on an individual basis (Supplementary Table 2). 
The time between 2 appointments was generally decided by 
the clinician according to the patient’s oral condition and 
was reduced if the patient had difficulty maintaining oral 
hygiene at home. The patients were closely monitored 
during the first year. Thereafter, the appointments became 
less frequent. They took place, or were expected to take 
place, every 3 months, 6 months, or annually. 

The evaluation criteria of the success or failure of an 
implant were not always explicitly stated. The definitions 
and the clinical and radiological criteria were not standar-
dized, although they were often similar (Supplemental 
Table 3). Reported survival rates44,45,48,49,52,54 ranged from 
84.4%45 to 100%.48,52,56 An estimation of the cumulative 

survival rate was specified in 5 articles,20,47,51,52,54 ranging 
from 85.5%47 to 100%52 at respectively 5 to 15 years47 and 1 
to 7 years52 after implant placement and loading. Only 2 
articles52,56 made a clear distinction between survival rate 
and success rate. Whereas the authors of both articles re-
ported a survival rate of 100%, the 3-year success rates were 
93.8%52 and 96.1%.56 

One article specified the mastication ability and im-
proved quality of life as reported by the patient’s re-
latives.79 Two articles evaluated the subjective 
experience of the patients using satisfaction ques-
tionnaires.52,118 One article investigated the oral health- 
related quality of life of a patient with the Oral Health 
Impact Profile-14.115 Another evaluated improvement in 
mastication through a quantifiable criterion of gastro-
intestinal deficiency.118,120 

The single treatment of a patient with special needs in a 
cohort of patients from the general population was included 
with those of the clinical reports.55 Fourteen of the 79 arti-
cles included in the qualitative synthesis were excluded from 
the quantitative analysis, 12 of which did not report follow- 
up duration. Two articles were cohort studies. 

Overall, 65 studies involving 666 patients with special 
needs and 1886 implants were included. Eighty-six im-
plants were lost or removed. The weighted survival rate 
was 95.4% with a mean ±standard deviation follow-up 
duration of 40.7 ±29.5 months. 

The survival rate among patients who were able to 
perform oral hygiene and with no immune or metabolic 
bone disease (18 patients, 75 implants) was 100% for a 
mean ±standard deviation follow-up time of 21.7 ±18.6 
months.48,76,111,113 A 96.1% survival rate was found for 
the 196 patients (715 implants) needing oral hygiene 
support because of dexterity or cognitive impairment, 
but with no immune or metabolic bone dis-
ease.20,21,25,44,47,49,51,54,59,60,92–99,103,109,112,114,116,118,119 

Their mean ±standard deviation follow-up time was 39.5 
±29.8 months. A 93.9% survival rate was reported for 
the 425 patients (1096 implants) whose immune system 
was impaired and/or with a syndrome and/or medica-
tion affecting bone quality for a mean ±standard de-
viation follow-up time of 43.4 ±29.6 months. 
44,45,50,52,53,55,58,61,64,67–70,72,74,75,78–89,91,100,101,104,105,107, 

108,110,117,119 

DISCUSSION 

The study hypothesis that implant survival rates would be 
lower in patients with special needs than in the general 
population was rejected. The results show an encouraging 
implant survival rate in a population that includes in-
dividuals with dental anxiety, genetic disorders, and cog-
nitive and/or physical impairment. This review is possibly 
the most exhaustive yet of the use of dental implants in 
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patients with special needs. The population of patients 
with special needs is varied and difficult to classify. Patients 
tend to share common characteristics, including poor co-
operation and barriers to oral self-care. The fact that 79 
articles could be included in the qualitative synthesis is a 
testimony to a real and worldwide clinical interest in im-
plant rehabilitation in special care dentistry that has stea-
dily increased over the past decade. Nevertheless, the low 
number of randomized controlled clinical trials compared 
with the high number of case reports illustrates the chal-
lenges of undertaking clinical research into oral re-
habilitation for populations with special needs. Case 
reports advance knowledge when little evidence exists, but 
they tend to lean strongly toward positive outcomes and 
therefore this systematic review was subject to risk of 
publication bias.121 Further studies with higher quality 
evidence are needed. 

This literature review reported that, as with the 
general population, patients with special needs are 
prone to both biological and technical complica-
tions.122,123 The wide heterogeneity of the population 
included implied differences in risk factor exposure. 
Patients with bone pathology have additional risks for 
the biological complications of dental implants.124 

Previous systematic reviews and meta-analyses have 
focused on subgroups of patients with special needs. 
The reported survival rate ranged from 65% to 100% in 
these groups.29,31,35–37,39,40,43,125–133 Systematic reviews 
of the survival rates of dental implants in the general 
population show the following results: 95.6%134 or 
91.27% to 96.36% depending on the implant-supported 
prosthesis after 5 years.135 The value ranges from 
93.1%134 to 94.6%136 after 10 years. The present results 
showed survival rates consistent with those for patients 
with systemic conditions and within the range of sur-
vival rates for healthy patients. The findings suggested 
that complex medical conditions, cognitive and physical 
disabilities, and genetic disorders should not be con-
sidered immediate contraindications to oral implant re-
habilitation and that implants are stable once 
osseointegrated.45,47 

Poor oral hygiene, poor cooperation, and parafunc-
tion are arguments commonly heard against implant 
placement in patients with special needs. However, few 
authors mentioned these factors, and the evident lack of 
available data hinders an evidence-based conclusion. All 
patients with dental implants should be followed up at 
regular intervals to monitor peri-implant status, the 
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Figure 1. Preferred reporting items for systematic reviews and meta-analyses 2020 flow diagram. 
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condition of the implant-supported prosthesis, and 
plaque control.137 Patients with special needs may have 
reduced capacity to express pain.138 The awareness of 
their need for care may rely on the assessment of care 
givers.139 Follow-up appointments therefore need to be 
more frequent and information needs to be provided to 
help carers understand, be involved, and perform oral 
hygiene when necessary. 

The evaluation criteria for treatment outcomes differ 
widely in the included articles. All focused on biological 
instead of physiological criteria despite the fact that im-
proving function is a primary aim when treating patients. 
The success and survival rates reported were related to the 
implant only and not to the implant-supported prosthesis. 
Several alternatives exist for the evaluation of oral implant 
rehabilitation. For individuals without cognitive impair-
ments, psychometric evaluations can be used, and validated 
questionnaires of oral health-related quality of life have 
been used.140 A tool based upon the International Classi-
fication of Functioning, Disability and Health describing the 
functional impact of oral health is currently being developed 
and could be used in further studies.141–144 For individuals 
with cognitive and/or learning disabilities, objective eva-
luation is needed. Mastication can be judged objectively 
with several validated methods,145,146 some of which have 
already been used in implant dentistry.147–151 

A multidisciplinary approach is necessary to assess 
the benefit-risk ratio of any oral rehabilitation for pa-
tients with special needs, to choose the most suitable 
option between implant-supported fixed prostheses, 
implant-supported overdentures, fixed partial dentures, 
removable dentures, or no rehabilitation. It has been 
well documented that patients with missing posterior 
teeth and an unstable occlusion are at higher risk of 
dysphagia, choking, food aspiration, and severe 
bronchopulmonary disease.152–155 These factors can only 
be magnified in patients with preexisting neuromotor 
conditions. The consequences of not providing oral re-
habilitation must therefore be weighed against mental 
health, quality of life, and the risk of implant failure 
when making clinical decisions regarding patients with 
special needs.92,93,112 This assessment may be one path 
to ensuring more equitable oral health outcomes for 
patients with special healthcare needs (Fig. 1). 

CONCLUSIONS 

Based on the findings of this systematic literature review 
of protocols and outcomes, the following conclusion was 
drawn:   

This review should enrich the discussion between 
professionals and patients for whom daily oral 
hygiene and parafunction are difficult to control 

when making informed decisions between the 
different treatment options for oral rehabilitation. 

DATA AVAILABILITY STATEMENT 

The review was not registered. Protocol, critical appraisal 
review and data presented in this study are available on 
request from the corresponding author. 

APPENDIX A. SUPPORTING INFORMATION 

Supplemental data associated with this article can be 
found in the online version at doi:10.1016/j.prosdent. 
2023.09.013. 

REFERENCES 

1. Kapferer-Seebacher I, Foradori L, Zschocke J, Schilke R. Rare genetic 
disorders affecting the periodontal supporting tissues in adolescence. Front 
Dent Med. 2021;2:687510. 

2. Shimizu T, Maeda T. Prevalence and genetic basis of tooth agenesis. Jpn 
Dental Sci Rev. 2009;45:52–58. 

3. Peretz B, Spierer A, Spierer S, Rakocz M. Dental treatment of patients with 
systemic diseases compared to patients with developmental disabilities 
under general anesthesia. Spec Care Dentist. 2012;32:21–25. 

4. Niesten D, van Mourik K, van der Sanden W. The impact of frailty on oral 
care behavior of older people: A qualitative study. BMC Oral Health. 
2013;13:61. 

5. Gerritsen AE, Allen PF, Witter DJ, Bronkhorst EM, Creugers NH. Tooth 
loss and oral health-related quality of life: A systematic review and meta- 
analysis. Health Qual Life Outcomes. 2010;8:126. 

6. Naka O, Anastassiadou V, Pissiotis A. Association between functional 
tooth units and chewing ability in older adults: A systematic review. 
Gerodontology. 2014;31(3):166–177. 

7. Meguro A, Ohara Y, Edahiro A, et al. Factors associated with denture non- 
use in older adults requiring long-term care. Arch Gerontol Geriatr. 
2021;95:104412. 

8. Mac Giolla Phadraig C, Nunn J, Carroll R, McCarron M, McCallion P. Why 
do edentulous adults with intellectual disabilities not wear dentures? Wave 
2 of the IDS TILDA cohort study. J Prosthodont Res. 2017;61:61–66. 

9. Minakuchi S, Takaoka S, Shimoyama K, Uematsu H. Factors affecting 
denture use in some institutionalized elderly people. Spec Care Dentist. 
2006;26:101–105. 

10. Tanaka A, Kellesarian SV, Arany Szilvia. Xerostomia and patients’ 
satisfaction with removable denture performance: Systematic review. 
Quintessence Int. 2020;52:46–55. 

11. Oh SH, Kim Y, Park JY, Jung YJ, Kim SK, Park SY. Comparison of fixed 
implant-supported prostheses, removable implant-supported prostheses, 
and complete dentures: Patient satisfaction and oral health-related quality 
of life. Clin Oral Implants Res. 2016;27:e31–e37. 

12. Mericske-Stern R. Prosthetic considerations. Aust Dental J. 
2008;53:S49–S59. 

13. Wöstmann B, Budtz-Jørgensen E, Jepson N, et al. Indications for 
removable partial dentures: A literature review. Int J Prosthodont. 
2005;18:139–145. 

14. Shaghaghian S, Taghva M, Abduo J, Bagheri R. Oral health-related quality 
of life of removable partial denture wearers and related factors. J Oral 
Rehabil. 2015;42:40–48. 

15. Batisse C, Bonnet G, Veyrune JL, Nicolas E, Bessadet M. Predictive 
parameters of oral health quality of life in complete mandibular denture 
wearers stabilized by mini-implants: A two-year follow-up study. Materials 
(Basel). 2017;10:1197. 

16. Heydecke G, Locker D, Awad MA, Lund JP, Feine JS. Oral and general 
health-related quality of life with conventional and implant dentures: Oral 
and general health of seniors with implant dentures. Community Dent Oral 
Epidemiol. 2003;31:161–168. 

17. Fillion M, Aubazac D, Bessadet M, Allègre M, Nicolas E. The impact of implant 
treatment on oral health related quality of life in a private dental practice: A 
prospective cohort study. Health Qual Life Outcomes. 2013;11:197. 

Month xxxx 7  

Bogner et al  THE JOURNAL OF PROSTHETIC DENTISTRY  

https://doi.org/10.1016/j.prosdent.2023.09.013
https://doi.org/10.1016/j.prosdent.2023.09.013
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref1
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref1
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref1
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref2
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref2
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref3
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref3
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref3
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref4
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref4
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref4
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref5
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref5
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref5
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref6
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref6
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref6
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref7
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref7
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref7
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref8
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref8
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref8
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref9
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref9
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref9
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref10
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref10
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref10
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref11
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref11
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref11
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref11
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref12
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref12
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref13
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref13
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref13
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref14
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref14
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref14
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref15
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref15
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref15
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref15
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref16
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref16
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref16
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref16
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref17
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref17
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref17


18. Gonçalves GSY, De Magalhães KMF, Rocha EP, Dos Santos PH, Assunção 
WG. Oral health-related quality of life and satisfaction in edentulous 
patients rehabilitated with implant-supported full dentures all-on-four 
concept: A systematic review. Clin Oral Invest. 2022;26:83–94. 

19. Schoen PJ, Raghoebar GM, Bouma J, et al. Prosthodontic rehabilitation of 
oral function in head–neck cancer patients with dental implants placed 
simultaneously during ablative tumour surgery: An assessment of 
treatment outcomes and quality of life. Int J Oral Maxillofac Surg. 
2008;37:8–16. 

20. Cune MS, Strooker H, de Putter C, Laine ML, Verhoeven JW. Dental 
implants in persons with severe epilepsy and multiple disabilities: A long- 
term retrospective study. Int J Oral Maxillofac Implants. 2009;24:534–540. 

21. Jiménez JL, Domínguez AR, Prats MG. Implantes en pacientes 
discapacitados. Med Oral. 2003;8:288–293. 

22. Ekfeldt A, Johansson LÅ, Christiansson U, et al. A retrospective analysis of 
factors associated with multiple implant failures in maxillae: Factors 
associated with multiple implant failures in maxillae. Clin Oral Implants 
Res. 2001;1:462–467. 

23. Brägger U, Aeschlimann S, Bürgin W, Hämmerle CHF, Lang NP. 
Biological and technical complications and failures with fixed partial 
dentures (FPD) on implants and teeth after four to five years of function: 
Biological and technical complications. Clin Oral Implants Res. 
2001;12:26–34. 

24. Glauser R, Ree A, Lundgren A, Gottlow J, Hammerle CHR, Scharer P. 
Immediate occlusal loading of brånemark implants applied in various 
jawbone regions: A prospective, 1-year clinical study. Clin Implant Dent 
Relat Res. 2001;3:204–213. 

25. Packer M, Nikitin V, Coward T, Davis DM, Fiske J. The potential benefits of 
dental implants on the oral health quality of life of people with Parkinson’s 
disease. Gerodontology. 2009;26:11–18. 

26. Page MJ, Moher D, Bossuyt PM, et al. PRISMA 2020 explanation and 
elaboration: updated guidance and exemplars for reporting systematic 
reviews. BMJ 2021:n160. 

27. Munn Z, Barker TH, Moola S, et al. Methodological quality of case series 
studies: An introduction to the JBI critical appraisal tool. JBI Evidence 
Synthesis. 2020;18:2127–2133. 

28. Moola S., Munn Z., Tufanaru C., et al. Chapter 7: Systematic reviews of 
etiology and risk. In: Aromataris E. , Munn Z. (Editors). JBI Manual for 
Evidence Synthesis. JBI, 2020. Available from 〈https://synthesismanual.jbi. 
global〉. Accessed Sept 10, 2021. 

29. Srinivasan M, Meyer S, Mombelli A, Müller F. Dental implants in the 
elderly population: A systematic review and meta-analysis. Clin Oral Impl 
Res. 2017;28:920–930. 

30. Stavropoulos A, Bertl K, Pietschmann P, Pandis N, Schiødt M, Klinge B. 
The effect of antiresorptive drugs on implant therapy: Systematic review 
and meta-analysis. Clin Oral Impl Res. 2018;29:54–92. 

31. Najeeb S, Khurshid Z, Siddiqui F, Zohaib S, Zafar MS. Outcomes of dental 
implant therapy in patients with down syndrome: A systematic review. J 
Evid Based Dent Pract. 2017;17:317–323. 

32. Sales PH da H, Barros AWP, de Lima FJC, Carvalho A, de AT, Leão JC. Is 
Down syndrome a risk factor or contraindication for dental implants? A 
systematic review. J Prosthet Dent. 2023;128:531–537. 

33. Turri A, Rossetti P, Canullo L, Grusovin M, Dahlin C. Prevalence of peri- 
implantitis in medically compromised patients and smokers: A systematic 
review. Int J Oral Maxillofac Implants. 2016;31:111–118. 

34. Guobis Z, Pacauskiene I, Astramskaite I. General diseases influence on 
peri-implantitis development: A systematic review. JOMR. 2016;7. 

35. Aghaloo T, Pi-Anfruns J, Moshaverinia A, Sim D, Grogan T, Hadaya D. The 
effects of systemic diseases and medications on implant osseointegration: A 
systematic review. Int J Oral Maxillofac Implants. 2019;34:s35–s49. 

36. Kotsakis GA, Ioannou AL, Hinrichs JE, Romanos GE. A systematic review 
of observational studies evaluating implant placement in the maxillary jaws 
of medically compromised patients: Maxillary implants in compromised 
patients. Clin Implant Dent Relat Res. 2015;17:598–609. 

37. Chrcanovic BR, Kisch J, Wennerberg A. Dental implants in patients with 
Sjögren’s syndrome: A case series and a systematic review. Int J Oral 
Maxillofac Surg. 2019;48:1250–1259. 

38. Almeida D, Vianna K, Arriaga P, Moraschini V. Dental implants in 
Sjögren’s syndrome patients: A systematic review. PLoS ONE. 
2017;12:e0189507. 

39. Reichart PA, Schmidt-Westhausen AM, Khongkhunthian P, Strietzel FP. 
Dental implants in patients with oral mucosal diseases - A systematic 
review. J Oral Rehabil. 2016;43:388–399. 

40. Strietzel F, Schmidt-Westhausen A, Neumann K, Reichart P, Jackowski J. 
Implants in patients with oral manifestations of autoimmune or muco- 
cutaneous diseases – A systematic review. Med Oral. 2019;1:e217–e230. 

41. Dubourg S, Huck O, Jung S. Implant-based oral rehabilitation in systemic 
sclerosis patients: A systematic review. J Oral Implantol. 2022;48:251–260. 

42. Anitua E, Alkhraisat MH, Piñas L, Torre A, Eguia A. Implant-prosthetic 
treatment in patients with oral lichen planus: A systematic review. Spec 
Care Dentist. 2022;42:60–72. 

43. Oelerich O, Kleinheinz J, Bohner L, Wiesmüller V, Hanisch M. Dental 
implants in people with osteogenesis imperfecta: A systematic review. In J 
Environ Res Public Health. 2022;19:1563. 

44. Corcuera-Flores JR, López-Giménez J, López-Jiménez J, López-Giménez 
A, Silvestre-Rangil J, Machuca-Portillo G. Four years survival and marginal 
bone loss of implants in patients with Down syndrome and cerebral palsy. 
Clin Oral Invest. 2017;21:1667–1674. 

45. De Bruyn H, Glibert M, Matthijs L, Filip M, Christiaens V, Marks L. 
Clinical guidelines for implant treatment in patients with Down syndrome. 
Int J Periodontics Restorative Dent. 2019;39:361–368. 

46. Ekfeldt A. Early experience of implant-supported prostheses in patients 
with neurologic disabilities. Br Dent J. 2005;199. 151–151. 

47. Ekfeldt A, Zellmer M, Carlsson G. Treatment with implant-supported fixed 
dental prostheses in patients with congenital and acquired neurologic 
disabilities: A prospective study. Int J Prosthodont. 2013;26:517–524. 

48. Enkling N, Hardt K, Katsoulis J, et al. Dental phobia is no contraindication 
for oral implant therapy. Quintessence Int. 2013;44:363–371. 

49. Feijoo JF, Limeres J, Diniz M, Del Llano A, Seoane J, Diz P. 
Osseointegrated dental implants in patients with intellectual disability: A 
pilot study. Disabil Rehabil. 2012;34:2025–2030. 

50. Jagadeesh KN, Parihar AS, Verma AK, Das AC, Razi MA. Assessment of 
the survival rate of short dental implants in medically compromised 
patients. J Contemp Dent Pract. 2020;21:880–883. 

51. Kim I hyung, Kuk TS, Park SY, Choi Y suk, Kim HJ, Seo KS. Prognosis 
following dental implant treatment under general anesthesia in patients 
with special needs. J Dent Anesth Pain Med. 2017;17:205. 

52. Krennmair G, Seemann R, Piehslinger E. Dental implants in patients with 
rheumatoid arthritis: Clinical outcome and peri-implant findings. J Clin 
Periodontol. 2010;37:928–936. 

53. Limeres Posse J, López Jiménez J, Ruiz Villandiego JC, et al. Survival of 
dental implants in patients with Down syndrome: A case series. J Prosthetic 
Dent. 2016;116:880–884. 

54. Öczakir C, Balmer S, Mericske-Stem R. Implant-prosthodontic treatment 
for special care patients: A case-series study. Br Dent J. 2006;200. 145–145. 

55. Van de Velde T, Collaert B, De Bruyn H. Immediate loading in the 
completely edentulous mandible: technical procedure and clinical results 
up to 3 years of functional loading. Clin Oral Implants Res. 2007;18:295–303. 

56. Weinländer M, Krennmair G, Piehslinger E. Implant prosthodontic 
rehabilitation of patients with rheumatic disorders: A case series report. Int 
J Prosthodont. 2009;23:7. 

57. Apaydin A, Sermet B, Ureturk S, Kundakcioglu A. Correction of 
malocclusion and oral rehabilitation in a case of amelogenesis imperfecta 
by insertion of dental implants followed by Le Fort I distraction 
osteogenesis of the edentulous atrophic maxilla. BMC Oral Health. 
2014;14:116. 

58. Barker D, Nohl FSA, Postlethwaite KR, Smith DG. Case report of multiple 
implant failure in a patient with ankylosing spondylitis. Eur J Prosthodont 
Restor Dent. 2008;16:20–23. 

59. Rogers JO. Implant-stabilized complete mandibular denture for a patient 
with cerebral palsy. Dent Update 1995:23–26. 

60. Hong YJ, Dan JB, Kim MJ, Kim HJ, Seo KS. Prognosis after treatment with 
multiple dental implants under general anesthesia and sedation in a 
cerebral palsy patient with mental retardation: A case report. J Dent Anesth 
Pain Med. 2017;17:149. 

61. Eder A, Watzek G. Treatment of a patient with severe osteoporosis and 
chronic polyarthritis with fixed implant-supported prosthesis: A Case 
report. Int J Oral Maxillofac Implants. 1999;14:587–590. 

62. Ambard AJ, Clemens S, Phillips DS. Multidisciplinary implant 
rehabilitation of a patient with cleidocranial dysostosis: A journey from age 
13 to 21. J Prosthodont. 2019;28:361–364. 

63. Angle AD, Rebellato J. Dental team management for a patient with 
cleidocranial dysostosis. Am J Orthod Dentofacial Orthop. 2005;128:110–117. 

64. Ahmad AG, Osman M, Awadalkreem F. Full-mouth rehabilitation of a 
patient with cleidocranial dysplasia using immediately loaded basal 
implant-supported fixed prostheses: A case report. Int J Surg Case. 
2019;65:344–348. 

65. Atil F, Culhaoglu A, Kocyigit ID, Adisen Z, Misirlioglu M, Yilmaz B. Oral 
rehabilitation with implant-supported fixed dental prostheses of a patient 
with cleidocranial dysplasia. J Prosthet Dent. 2018;119:12–16. 

66. Calvo-Guirado JL, Ramos-Oltra ML, Negri B, et al. Platform switching in 
the treatment of cleidocranial dysplasia: A case report. Journal of 
Osseointegration. 2013;5:27–30. 

67. Daskalogiannakis J, Piedade L, Lindholm TC, Sándor GKB, Carmichael 
RP. Cleidocranial dysplasia: 2 generations of management. J Can Dent 
Assoc. 2006;72:337–342. 

68. Lee C, Jung H sup, Baek JA, Leem DH, Ko SO. Manifestation and 
treatment in a cleidocranial dysplasia patient with a RUNX2 (T420I) 
mutation. Maxillofac Plast Reconstr Surg. 2015;37:41. 

69. Lombardas P, Toothaker RW. Bone grafting and osseointegrated implants 
in the treatment of cleidocranial dysplasia. Compend Contin Educ Dent. 
1997;18:509–514. 

8 Volume xxx Issue xx  

THE JOURNAL OF PROSTHETIC DENTISTRY  Bogner et al  

http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref18
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref18
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref18
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref18
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref19
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref19
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref19
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref19
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref19
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref20
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref20
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref20
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref21
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref21
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref22
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref22
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref22
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref22
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref23
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref23
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref23
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref23
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref23
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref24
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref24
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref24
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref24
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref25
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref25
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref25
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref26
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref26
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref26
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref27
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref27
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref27
https://synthesismanual.jbi.global
https://synthesismanual.jbi.global
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref28
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref28
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref28
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref29
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref29
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref29
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref30
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref30
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref30
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref31
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref31
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref31
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref32
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref32
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref32
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref33
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref33
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref34
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref34
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref34
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref35
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref35
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref35
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref35
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref36
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref36
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref36
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref37
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref37
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref37
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref38
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref38
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref38
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref39
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref39
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref39
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref40
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref40
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref41
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref41
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref41
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref42
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref42
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref42
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref43
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref43
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref43
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref43
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref44
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref44
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref44
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref45
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref45
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref46
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref46
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref46
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref47
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref47
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref48
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref48
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref48
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref49
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref49
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref49
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref50
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref50
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref50
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref51
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref51
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref51
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref52
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref52
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref52
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref53
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref53
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref54
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref54
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref54
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref55
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref55
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref55
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref56
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref56
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref56
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref56
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref56
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref57
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref57
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref57
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref58
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref58
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref59
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref59
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref59
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref59
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref60
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref60
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref60
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref61
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref61
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref61
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref62
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref62
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref63
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref63
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref63
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref63
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref64
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref64
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref64
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref65
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref65
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref65
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref66
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref66
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref66
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref67
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref67
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref67
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref68
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref68
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref68


70. Noh K, Kwon KR, Ahn H, Paek J, Pae A. Prosthetic rehabilitation of a 
cleidocranial dysplasia patient with vertical maxillofacial deficiency: A 
clinical report: Prosthetic Rehabilitation of a CCD Patient. J Prosthodont. 
2014;23:64–70. 

71. Petropoulos VC, Balshi TJ, Balshi SF, Wolfinger GJ. Treatment of a patient 
with cleidocranial dysplasia using osseointegrated implants: A patient 
report. Int J Oral Maxillofac Implants. 2004;19:282–287. 

72. Petropoulos VC, Balshi TJ, Wolfinger GJ, Balshi SF. Treatment of a patient 
with cleidocranial dysplasia using a single-stage implant protocol. 
Treatment of a Patient with Cleidocranial Dysplasia. J Prosthodont. 
2011;20:S26–S31. 

73. Schnutenhaus S, Luthardt RG, Rudolph H, Götz W. Histological 
examination and clinical evaluation of the jawbone of an adult patient with 
cleidocranial dysplasia: A case report. Int J Clin Exp Pathol. 
2015;8:8521–8531. 

74. Schnutenhaus S, Götz W, Luthardt RG. Prosthetic rehabilitation of a 
patient with cleidocranial dysplasia using dental implants—A clinical 
report. Int J Implant Dent. 2021;7:5. 

75. Tan MH, Seah TE, Goh BT. Staged orthodontic, orthognathic and open 
septorhinoplasty for management of cleidocranial dysplasia: A case report. 
Int J Oral and Maxillofac Surg. 2019;48:26. 

76. Balshi TJ, Wolfinger GJ. Immediate placement and implant loading for 
expedited patient care: A patient report. Int J Oral Maxillofac Implants. 
2002;17:587–592. 

77. Alqahtani NM, Alsayed HD, Levon JA, Brown DT. Prosthodontic 
rehabilitation for a patient with Down syndrome. J Prosthodont. 
2018;27:681–687. 

78. Altintas NY, Kilic S, Altintas SH. Oral rehabilitation with implant-retained 
overdenture in a patient with Down syndrome : Implant therapy in a 
patient with Down syndrome. J Prosthodont. 2019;28:e617–e621. 

79. Comparin LL, Filho RP, Deliberador T, et al. Sinus lift technique and 
dental implants for rehabilitation for a Down syndrome patient with 
tomographic 3–years follow-up. Spec Care Dentist. 2022;42:524–530. 

80. Lustig JP, Yanko R, Zilberman U. Use of dental implants in patients with 
Down syndrome: A case report. Spec Care Dentist. 2002;22:201–204. 

81. Reiche W, Parkanyi L, Braunitzer G, Nagy K, Karpati K. Oligodontia in a 
teenager with Down syndrome – A case study. Klin Padiatr. 
2014;227:35–37. 

82. Ribeiro CG, Siqueira AF, Bez L, Cardoso AC, Ferreira CF. Dental implant 
rehabilitation of a patient with Down syndrome: A case report. J Oral 
Implantol. 2011;37:481–487. 

83. Saponaro PC, Deguchi T, Lee DJ. Implant therapy for a patient with Down 
syndrome and oral habits: A clinical report. J Prosthet Dent. 
2016;116:320–324. 

84. Schmidt P, Goedicke-Padigur G, Schulte AG, Benz K, Jackowski J. 
Implant-supported prosthetic rehabilitation of a senescent patient with 
Down syndrome. Quintessence Int. 2020;51:170–177. 

85. Soares MRPS, Paula FO de, Chaves M das GAM, Assis NM de SP, Chaves 
Filho HD de M. Patient with Down syndrome and implant therapy: A case 
report. Braz Dent J. 2010;21:550–554. 

86. Thomas S, Simons D. Implant, surgical and prosthodontic treatment for a 
patient with Down syndrome - a case report. J Disability Oral Health. 
2011;12:91–94. 

87. Brahim J, Guckes A, Ruby S. Implant Rehabilitation in Erdheim-Chester 
Disease: A Clinical Report. J Prosthet Dent. 1992;68:399–401. 

88. Engel JD, Ruskin JD, Tu HK. Hematologic management of a patient with 
Fanconi’s anemia undergoing bone grafting and implant surgery. J Oral 
Maxillofac Surg. 1992;50:288–292. 

89. Gallottini M, Llanos AH, Romito GA, Romano MM, de Oliveira FB, de 
Rezende NPM. Oral manifestations and rehabilitation in Fraser syndrome: 
A case report: Oral manifestations and rehabilitation. Spec Care Dentist. 
2018;38:249–254. 

90. Güven O, Tekin U, Hatipoğlu M. Surgical and prosthodontic rehabilitation 
in a patient with Freeman-Sheldon syndrome. J Craniofac Surg. 
2010;21:1571–1574. 

91. Merlini A, Garibaldi J, Giorgis L, Balbi P. Gnathodiaphyseal dysplasia: 
Surgical treatment and prosthetic rehabilitation of 2 members of the same 
family. J Oral Maxillofac Surg. 2016;74:2441–2446. 

92. Deniz E, Kokat AM, Noyan A. Implant-supported overdenture in an 
elderly patient with Huntington’s disease: Oral rehabilitation in 
Huntington’s disease. Gerodontology. 2011;28:157–160. 

93. Jackowski J, Dent DM, Andrich J, et al. Implant-supported denture in a 
patient with Huntington’s disease: Interdisciplinary aspects. Spec Care 
Dentist. 2001;21:15–20. 

94. Peñarrocha M, Sanchis JM, Rambla J, Guarinos J. Oral rehabilitation using 
osseointegrated implants in a patient with idiopathic torsion dystonia. Int J 
Oral Maxillofac Implants. 2001;16:433–435. 

95. Károlyházy K, Schmidt P, Bogdán S, Hermann P, Arányi Z. Prosthodontic 
treatment of an edentulous epileptic patient with an implant-retained 
overdenture. A case report. Ideggyogy Sz. 2014;67:342–346. 

96. Shek JW, Plesh O, Curtis DA. Immediately loaded implants in a patient 
with involuntary mandibular movements: A clinical report. J Prosthet Dent. 
2014;112:14–17. 

97. Oelgiesser D, Levin L, Elpeleg O, Schwartz-Arad D. Posttraumatic dental 
implant placement in a patient with maple syrup urine disease. Implant 
Dent. 2006;15:143–147. 

98. Poluha RL, Eidt JMS, Danieletto-Zanna CF, Ferreira GZ, Takizawa OK, 
Farah GJ. Use of osseointegrated implants in the intermaxillary suture in a 
patient with microstomia: Case report with a 2–year follow-up. Spec Care 
Dentist. 2019;39:533–537. 

99. Peñarrocha M, Sanchis JM, Rambla J, Sánchez MA. Oral rehabilitation 
with osseointegrated implants in a patient with oromandibular dystonia 
with blepharospasm (Brueghel’s syndrome): A patient history. Int J Oral 
Maxillofac Implants. 2001;16:115–117. 

100. Ullbro C, Crossner CG, Lundgren T, Stålblad PÅ, Renvert S. 
Osseointegrated implants in a patient with Papillon-Lefèvre syndrome: A 
4½-year follow-up. J Clin Periodontol. 2000;27:951–954. 

101. Woo I, Brunner DP, Yamashita DDR, Le BT. Dental implants in a young 
patient with Papillon-Lefevre syndrome: A case report. Implant Dent. 
2003;12:140–144. 

102. Applebaum G, Langsam B, Huba G. The implant retained UCLA-type clip 
bar overdenture. Oral Health 1997:65–72. 

103. Chu FCS, Deng FL, Siu ASC, Chow TW. Implant-tissue supported, 
magnet-retained mandibular overdenture for an edentulous patient with 
Parkinson’s disease: A clinical report. J Prosthet Dent. 2004;91:219–222. 

104. Friberg B. Treatment with dental implants in patients with severe 
osteoporosis: A case report. Int J Periodontics Restorative Dent. 
1994;14:348–353. 

105. Bencharit S, Reside GJ, Howard-Williams EL. Complex prosthodontic 
treatment with dental implants for a patient with polymyalgia rheumatica: 
A clinical report. Int J Oral Maxillofac Implants. 2010;25:1241–1245. 

106. Abdel-Kader MA, Abdelazeem AF, Ahmed NEB, Khalil YM, Mostafa MI. 
Oral rehabilitation of a case with regional odontodysplasia using a 
regenerative approach—A case report and a review of literature. Spec Care 
Dentist. 2019;39:330–339. 

107. Gaur V, Singh N, Doshi AG, Chandrahas B. Immediate rehabilitation of a 
rheumatoid arthritis patient with single-piece implants. Int J Surg Case Rep. 
2021;82:105874. 

108. Ella B, Lasserre JF, Blanchard JP, Fricain JC. A 4-year follow-up of two 
complete mandibular implant-supported removable prostheses in a patient 
with severe rheumatoid polyarthritis: Case report. Int J Oral Maxillofac 
Implants. 2011;26:e19–e22. 

109. Choi Y suk, Kim H, Rhee SH, et al. Multiple implant therapy with multiple 
inductions of general anesthesia in non-compliant patients with 
schizophrenia: A case report. J Dent Anesth Pain Med. 2019;19:239. 

110. Tizzoni R, Veneroni L, Clerici CA. A patient with meningeal 
melanomatosis treated for periodontal disease with a bone regeneration 
procedure and dental implants: Clinical and behavioral management to 
support medical compliance. Oral Implantol ((Rome)). 2014;6:75–81. 

111. Thor A, Stenport VF, Larsson A, Bostrom A. Bone graft and implants in a 
patient with systemic mastocytosis. Clin Implant Dent Rel Res. 2005;7:79–86. 

112. Kelleher M, Scott B, Djemal S. Case report: Complications of rehabilitation 
using osseointegrated implants - Tardive dyskinesia. Eur J Prosthodont Rest 
Dent. 1998;6:133–136. 

113. Misch CM, Jolly RL, Williams DR, Chorazy CJ. Maxillary implant surgery 
on a patient with thalassemia. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 1998;86:401–405. 

114. Flanagan D. Oral Implantology for the traumatic brain injured patient: A 
case report. J Oral Implantol. 2011;37:713–716. 

115. Takeuchi S, Planerova A, Malmstrom H, Saunders R. Improving oral 
health-related quality of life for a traumatic brain injury patient: A case 
report. Spec Care Dentist. 2019;39:617–623. 

116. Durham TM, King T, Salinas T, Franco T, Ross J. Dental implants in 
edentulous adults with cognitive disabilities: Report of a pilot project. Spec 
Care Dentist. 2006;26:40–46. 

117. Friberg B. Bränemark system implants and rare disorders: A report of six 
cases. Int J Periodontics Restorative Dent. 2013;33:139–148. 

118. Heckmann SM, Heckmann JG, Weber HP. Clinical outcomes of three 
Parkinson’s disease patients treated with mandibular implant 
overdentures: Outcome of 3 PD patients treated with mandibular 
overdentures. Clin Oral Implants Res. 2000;11:566–571. 

119. Owens L, Claffey N, O’Sullivan M, Houston F, Nunn J. The placement of 
implants in patients who are mediucally or intellectually compromised. A 
review of the literature and case reports. J Disability Oral Health. 
2009;10:107–114. 

120. Hoehn MM, Yahr MD. Parkinsonism: onset, progression, and mortality. 
Neurology. 1967;17. 427–427. 

121. Murad MH, Sultan S, Haffar S, Bazerbachi F. Methodological quality and 
synthesis of case series and case reports. BMJ Evid Based Med. 
2018;23:60–63.   

Month xxxx 9  

Bogner et al  THE JOURNAL OF PROSTHETIC DENTISTRY  

http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref69
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref69
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref69
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref69
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref70
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref70
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref70
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref71
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref71
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref71
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref71
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref72
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref72
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref72
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref72
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref73
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref73
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref73
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref74
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref74
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref74
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref75
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref75
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref75
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref76
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref76
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref76
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref77
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref77
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref77
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref78
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref78
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref78
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref79
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref79
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref80
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref80
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref80
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref81
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref81
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref81
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref82
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref82
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref82
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref83
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref83
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref83
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref84
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref84
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref84
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref85
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref85
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref85
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref86
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref86
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref87
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref87
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref87
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref88
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref88
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref88
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref88
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref89
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref89
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref89
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref90
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref90
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref90
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref91
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref91
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref91
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref92
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref92
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref92
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref93
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref93
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref93
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref94
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref94
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref94
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref95
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref95
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref95
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref96
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref96
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref96
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref97
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref97
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref97
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref97
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref98
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref98
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref98
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref98
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref99
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref99
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref99
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref100
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref100
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref100
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref101
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref101
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref102
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref102
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref102
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref103
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref103
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref103
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref104
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref104
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref104
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref105
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref105
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref105
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref105
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref106
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref106
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref106
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref107
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref107
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref107
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref107
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref108
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref108
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref108
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref109
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref109
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref109
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref109
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref110
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref110
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref111
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref111
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref111
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref112
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref112
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref112
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref113
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref113
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref114
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref114
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref114
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref115
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref115
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref115
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref116
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref116
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref117
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref117
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref117
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref117
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref118
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref118
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref118
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref118
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref119
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref119
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref120
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref120
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref120


122. Sakka S, Baroudi K, Nassani MZ. Factors associated with early and late 
failure of dental implants. J Investig Clin Dent. 2012;3:258–261. 

123. Pjetursson BE, Heimisdottir K. Dental implants - Are they better than 
natural teeth? Eur J Oral Sci. 2018;126(Suppl 1):81–87. 

124. Ngeow WC, Lim D, Tan CC, Shetty N, Marla V. Dental implant modifications 
for medically compromised patients. Dental Implants. Elsevier; 2020:255–286. 

125. Schimmel M, Srinivasan M, McKenna G, Müller F. Effect of advanced age 
and/or systemic medical conditions on dental implant survival: A 
systematic review and meta-analysis. Clin Oral Impl Res. 2018;29:311–330. 

126. Singh K, Rao J, Afsheen T, Tiwari B. Survival rate of dental implant 
placement by conventional or flapless surgery in controlled type 2 diabetes 
mellitus patients: A systematic review. Indian J Dent Res. 2019;30:600. 

127. Bornstein MM, Cionca N, Mombelli A. Systemic conditions and treatments 
as risks for implant therapy. Int J Oral Maxillofac Implants. 
2009;24(Suppl):12–27. 

128. Kim SH, Oh NS, Kim HJ. Survival rates and clinical outcomes of implant 
overdentures in old and medically compromised patients. Int J Environ Res 
Public Health. 2022;19:11571. 

129. Sivakumar I, Arunachalam S, Choudhary S, Buzayan MM. Does HIV 
infection affect the survival of dental implants? A systematic review and 
meta-analysis. J Prosthet Dent. 2021;125:862–869. 

130. de Medeiros FCFL, Kudo GAH, Leme BG, et al. Dental implants in 
patients with osteoporosis: A systematic review with meta-analysis. Int J 
Oral and Maxillofac Surg. 2018;47:480–491. 

131. Esimekara JFO, Perez A, Courvoisier DS, Scolozzi P. Dental implants in 
patients suffering from autoimmune diseases: A systematic critical review. J 
Stomatol Oral Maxillofac Surg 2022:S2468785522000052. 

132. Toneatti DJ, Graf RR, Burkhard JP, Schaller B. Survival of dental implants and 
occurrence of osteoradionecrosis in irradiated head and neck cancer patients: A 
systematic review and meta-analysis. Clin Oral Invest. 2021;25:5579–5593. 

133. Wang Y, He J, Decker AM, Hu JC, Zou D. Clinical outcomes of implant 
therapy in ectodermal dysplasia patients: A systematic review. Int J Oral 
Maxillofac Surg. 2016;45:1035–1043. 

134. Pjetursson BE, Thoma D, Jung R, Zwahlen M, Zembic A. A systematic 
review of the survival and complication rates of implant-supported fixed 
dental prostheses (FDPs) after a mean observation period of at least 5 
years. Clin Oral Implants Res. 2012;23:22–38. 

135. Muddugangadhar BC, Amarnath GS, Sonika R, Chheda PS, Garg A. Meta- 
analysis of failure and survival rate of implant-supported single crowns, 
fixed partial denture, and implant tooth-supported prostheses. J Int Oral 
Health. 2015;7:11–17. 

136. Moraschini V, Poubel LA, da C, Ferreira VF, Barboza E, dos SP. Evaluation 
of survival and success rates of dental implants reported in longitudinal 
studies with a follow-up period of at least 10 years: A systematic review. Int 
J Oral and Maxillofac Surg. 2015;44:377–388. 

137. Cohen RE. Research, science and therapy commitee. Position paper: 
Periodontal maintenance. J Periodontol. 2003;74:1395–1401. 

138. Hennequin M, Faulks D, Roux D. Accuracy of estimation of dental 
treatment need in special care patients. J Dent. 2000;28:131–136. 

139. Brahm CO, Klingberg G, Ekfeldt A. Prosthodontic treatment of patients 
with disabilities at dental specialist clinics in the County of Västra 
Götaland. Swed Dent J. 2009;33:11–18. 

140. Sidenö L, Hmaidouch R, Brandt J, von Krockow N, Weigl P. Satisfaction 
level in dental-phobic patients with implant-supported rehabilitation 
performed under general anaesthesia: A prospective study. BMC Oral 
Health. 2018;18:182. 

141. World Health Organization, ed. International Classification of Functioning, 
Disability and Health: ICF. World Health Organization; 2001. 

142. Dougall A., Martinez Pereira F., Molina G., Eschevins C., Daly B., Faulks D. 
Identifying common factors of functioning, participation and environment 
amongst adults requiring specialist oral health care using the International 
Classification of Functioning, disability and health. Jan YK, ed. PLoS ONE 
2018;13:e0199781. 

143. Faulks D, Scambler S, Daly B, Jamieson L, Hennequin M, Tsakos G. 
Measuring oral health - How can the International Classification of 
Functioning help? Community Dent Oral Epidemiol. 2023;51:153–164. 

144. Faulks D., Norderyd J., Molina G., et al. Using the International 
Classification of Functioning, Disability and Health (ICF) to Describe 
Children Referred to Special Care or Paediatric Dental Services. Glogauer 
M, ed. PLoS ONE 2013;8:e61993. 

145. Van Der BILT A. Assessment of mastication with implications for oral 
rehabilitation: A review: Mastication and oral rehabilitation. J Oral Rehabil. 
2011;38:754–780. 

146. Schimmel M, Christou P, Miyazaki H, Halazonetis D, Herrmann FR, 
Müller F. A novel colourimetric technique to assess chewing function using 
two-coloured specimens: Validation and application. J Dent. 
2015;43:955–964. 

147. Boven GC, Raghoebar GM, Vissink A, Meijer HJA. Improving masticatory 
performance, bite force, nutritional state and patient’s satisfaction with 
implant overdentures: A systematic review of the literature. J Oral Rehabil. 
2015;42:220–233. 

148. Gonçalves TMSV, Campos CH, Rodrigues Garcia RCM. Mastication and 
jaw motion of partially edentulous patients are affected by different 
implant-based prostheses. J Oral Rehabil. 2014;41:507–514. 

149. Lundqvist S. Speech and other oral functions. Clinical and experimental 
studies with special reference to maxillary rehabilitation on osseointegrated 
implants. Swed Dent J Suppl. 1993;91:1–39. 

150. Veyrune JL, Opé S, Nicolas E, Woda A, Hennequin M. Changes in 
mastication after an immediate loading implantation with complete fixed 
rehabilitation. Clin Oral Invest. 2013;17:1127–1134. 

151. Tan D, Foster S, Korgaonkar MS, Oxenham V, Whittle T, Klineberg I. The 
role of progressive oral implant rehabilitation in mastication, cognition and 
oral health-related quality of life outcomes—A pilot to define the protocol. 
J Oral Rehabil. 2020;47:1368–1381. 

152. Faulks D, Veyrune JL, Hennequin M. Consequences of oral rehabilitation 
on dyskinesia in adults with Down’s syndrome: A clinical report. J Oral 
Rehabil. 2002;29:209–218. 

153. Binkley CJ, Haugh GS, Kitchens DH, Wallace DL, Sessler DI. Oral 
microbial and respiratory status of persons with mental retardation/ 
intellectual and developmental disability: An observational cohort study. 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2009;108: 
722–731. 

154. Tamura F, Mizukami M, Ayano R, Mukai Y. Analysis of feeding function 
and jaw stability in bedridden elderly. Dysphagia. 2002;17:235–241. 

155. Terpenning MS, Taylor GW, Lopatin DE, Kerr CK, Dominguez BL, 
Loesche WJ. Aspiration pneumonia: Dental and oral risk factors in an older 
veteran population. J Am Geriatr Soc. 2001;49:557–563. 

Corresponding author: 
Dr Marie-Sophie Bogner 
Centre for Research in Clinical Dentistry (CROC)  
University of Clermont Auvergne  
2 Rue Braga  
Clermont-Ferrand 63000  
FRANCE 
Email:  msj.bogner@gmail.com. 

CRediT authorship contribution statement  
All listed authors made considerable and valuable contributions to the devel-
opment of the manuscript. Martine Hennequin conceived the design and idea. 
Marie-Sophie Bogner and Vivien Chambas performed the literature search 
and carried out data collection. Marie-Sophie Bogner, Vivien Chambas, 
Martine Hennequin and Denise Faulks were involved in drafting the 
manuscript.Marie-Sophie Bogner and Emmanuel Nicolas participated in 
meta-analysis. Marie-Sophie Bogner, Martine Hennequin and Denise 
Faulks performed a critical revision of the article for important intellectual 
content. All authors read the final manuscript and approved it. 

Copyright © 2023 by the Editorial Council of The Journal of Prosthetic Dentistry. 
All rights reserved. 
https://doi.org/10.1016/j.prosdent.2023.09.013  

10 Volume xxx Issue xx  

THE JOURNAL OF PROSTHETIC DENTISTRY  Bogner et al  

http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref121
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref121
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref122
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref122
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref123
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref123
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref124
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref124
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref124
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref125
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref125
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref125
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref126
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref126
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref126
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref127
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref127
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref127
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref128
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref128
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref128
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref129
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref129
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref129
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref130
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref130
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref130
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref131
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref131
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref131
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref132
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref132
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref132
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref133
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref133
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref133
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref133
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref134
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref134
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref134
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref134
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref135
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref135
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref135
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref135
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref136
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref136
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref137
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref137
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref138
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref138
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref138
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref139
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref139
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref139
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref139
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref140
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref140
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref140
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref141
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref141
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref141
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref142
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref142
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref142
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref142
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref143
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref143
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref143
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref143
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref144
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref144
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref144
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref145
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref145
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref145
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref146
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref146
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref146
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref147
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref147
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref147
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref147
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref148
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref148
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref148
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref149
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref149
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref149
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref149
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref149
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref150
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref150
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref151
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref151
http://refhub.elsevier.com/S0022-3913(23)00628-5/sbref151
https://doi.org/10.1016/j.prosdent.2023.09.013

	Implant-supported prostheses in patients with special needs: A systematic literature review of protocols and outcomes
	MATERIAL AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	Data availability statement
	Appendix A. Supporting information
	REFERENCES




