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Summary

study Objectives: The aim of the first part of this project was to construct an implant 

database that recorded the details of every implant placed and restored in the Dublin Dental 

Hospital over a 6 year period. The objective of the second part of the study was to assess and 

compare patient satisfaction and oral health related quality of life (OHRQOL) in patients 

treated with complete implant fixed prostheses and removable implant prostheses 

(overdentures) in the Dublin Dental Hospital during this time frame. The specific aims were to 

report on patient satisfaction in terms of (1) patient perceptions of selected technical aspects 

of treatment outcome, (chewing function, comfort, speech, cleansability ) (2) patient 

perceptions of treatment experience, (3) incidence of complications, and (4) certain patient 

demographic factors such as patient sex.

Materials and Methods: Surgical day-lists were hand-searched to compile a list of patients 

who had dental implants placed between January 2000 and January 2006. This was then cross 

referenced with an electronic search of 'Salud', the hospital's electronic patient record system, 

using the term 'dental implant' as the search criterion. The charts for these patients were then 

hand searched and the following information was entered into a spread sheet; name, age, 

implant type, length, diameter, site and prosthesis type.

This database served to identify our study population for the second part of the study, namely, 

a complete implant fixed prosthesis group (mean age 56,12 males, 25 females) and an implant 

overdenture group (mean age 57.5,11 males, 14 females). A 27-item, self-administered, 

structured multiple response questionnaire including the Oral Health Impact Profile-14 

measurement tool and a patient satisfaction survey was used as the instrument for this study. 

Details of any complications that occurred were recorded.
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Results: 1111 implants were placed in 452 patients during the period January 2000 to January 

2006. The 1111 implants supported 731 prostheses, 74% of which were single implant 

restorations, 7% fixed partial dentures, 12% Implant overdentures and 7% implant fixed 

complete denture prostheses. The mean age o f the patients who received dental implants was 

53.4 years. The most common age group that received dental implants was the 40 to 60 year 

olds, w ith  38.5% o f the tota l number o f implants being placed in this group.

Generally, patient satisfaction was very high in both the implant overdenture and fixed 

complete denture groups. In the 'overall satisfaction' category, the median scores fo r the fixed 

and removable groups were 1 (totally satisfied) and 2 (very satisfied) respectively. In fa c t , the 

m ajority o f categories in the patient satisfaction questionnaire had median scores o f 1 (totally 

satisfied) or 2 (very satisfied) and no category had a median score o f 4 (unsatisfied) or 5 (Not 

at all sa tis fied). The high overall satisfaction median scores are similar to another study 

carried out by Allen and McMillan who reported a median o f 2 (very satisfied) in the general 

satisfaction domain fo r patients who received a full arch implant prosthesis (fixed or 

removable) [84].

While subjects in the removable implant overdenture group reported lower overall 

satisfaction than the fixed complete denture implant group fo r the majority o f categories 

(aesthetics, chewing capacity, speech, discomfort w ith surgical/restorative procedures, 

complications, and length o f tim e treatm ent took), statistical analysis (Wilcoxon rank sums 

test) revealed a significant difference between the two groups only w ith regards to overall 

satisfaction, chewing capacity and aesthetics, w ith the implant overdenture group being less 

satisfied w ith these parameters. In just three categories; cost, satisfaction w ith treating doctor 

and ability to perform oral hygiene measures, the fixed group were less satisfied than the 

removable group, but the difference was not found to be statistically significant (Wilcoxon 

rank sums test).
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In general, patients w ith  a fixed prosthesis had a very good OHRQOL . The median score for 

the fixed group was 2 (indicating patients 'hardly ever' experienced problenns) in all the OHIP 

domains, w ith  the  exception o f 'physical pain' which had a m edian score o f 3 (indicating 

patients 'occasionally' experienced problems ). The median score fo r the rem ovable group was 

4 (indicating th a t patients experienced problems 'very o ften ') in all domains apart from  'social 

disability' and 'handicap'. In these domains, the m edian score was 2 ( indicating patients 

'hardly ever' experienced problem s).Despite these results , a statistically significant difference  

betw een the  tw o  groups was only found in the psychological discomfort and psychological 

disability dom ains (Wilcoxon rank sums te s t ) indicating that overall the difference in OHRQOL 

betw een the  groups may not be very large.

Regardless o f a m edian score o f 'very satisfied ' being reported w ith regard to complications 

experienced in both the fixed and rem ovable groups, the num ber o f complications actually  

experienced was quite high in the rem ovable group. A higher percentage (52% ) o f the patients 

w ho received an overdenture prosthesis experienced at least one complication com pared to  

the fixed com plete denture prosthesis group (32% ). The average fo llow  up periods w ere 25.5  

m onths (range o f 3 to  66 months) and 24 months (range 3 -80 months) for the overdenture  

and fixed groups respectively. The most com m on complications w ere soft tissue related ( 

overdenture 44% , fixed 13.5% ) and mechanical complications (overdenture 36%, fixed 8%).

Conclusions: Generally, patient satisfaction was high in both the im plant overdenture and 

fixed com plete denture groups. Patients with rem ovable im plant overdenture prostheses had 

statistically significant low er overall satisfaction, as well as low er satisfaction w ith the chewing 

capacity and aesthetics o f the ir prostheses com pared to patients w ith  com plete fixed im plant 

prostheses.

In general, patients w ith  a fixed prosthesis had b e tte r OHRQOL than patients w ith rem ovable  

im plant o verd en tu res , although the difference was only statistically significant in the





psychological discomfort and psychological disability domains o f the oral health im pact profile  

(O HIP-14) questionnaire.

Patients w ith rem ovable im plant overdentures experienced m ore complications than patients  

who received com plete fixed im plant prostheses, over a similar tim e period.

Due to the respective nature o f this study, patient allocation to the  tw o  groups was not 

random ized. Therefore, it would be inappropriate to  infer that the  differences betw een the  

groups could only be ascribed to  the trea tm en t intervention. To overcome the difficulties 

associated w ith  ethical approval fo r random ization, a prospective within subject cross-over 

trial w here each patient receives both type o f prostheses for a period o f tim e would be helpful 

in determ ining if the above differences w ere indeed due to  the trea tm en t intervention.
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Chapter 1: Introduction

Edentulism, according to W orld Health Organization (W HO) [1] criteria, is considered a physical 

im pairm ent since im portant body parts have been lost. M any edentulous patients experience  

im paired ability to  perform  essential life tasks, nam ely speaking and eating. Dental implants are 

accepted as a successful a lternative to  conventional fixed and rem ovable prostheses and have 

been dem onstrated to be predictable and m oderately troub le-free  for the trea tm en t of 

edentulism .

Over th ree  decades ago, the first articles on the use o f titanium  oral implants in humans w/ere 

published [2]. Today, over 8000  publications on oral implants in humans are found in the  

literature. How/ever, few er than 2% of these deal w ith  patient-centred outcom es of im plant 

dentistry. The consensus report o f the first European W orkshop on Periodontology [3] included 

recom m endations that patient- centred outcom es should be recorded during the evaluation  

period. This claim has been reiterated in a report based on the proceedings of the Toronto  

Symposium (1 9 9 8 ) , which concluded that patient satisfaction outcom e measures should be 

included in fu ture im plant success criteria [4] and again by Lang at the 2002 European W orkshop  

on Periodontology.[5]

M ost researchers would now agree that trea tm en t evaluation should be based on the patient's 

own ratings o f trea tm en t success as well as traditional clinical param eters. The assessment of the  

patient perspective provides a scaffold for im provem ents in health and dental care, and also 

supports the conceptual approach o f patient -centred care.

For m ore than one hundred years, only one trea tm en t has been available for the trea tm en t of

edentulism  -conventional dentures. These rely on the  form  of the rem aining bony ridge for

support and retention, but even when the dentures are judged to  be excellent, many edentulous

patients cannot eat certain foods or speak clearly because of lack o f denture retention [6].
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Modern prosthodontics has developed a sophisticated range of possible treatments and 

materials. Today there are three prosthodontic tools available to restore an edentulous arch; 

conventional denture, an implant- retained and tissue -supported removable overdenture, or an 

implant-supported and retained fixed prosthesis. Unfortunately, the majority of studies 

comparing these types of prostheses have not used validated instruments which makes 

comparisons less valid and meaningful.

Objectives of Study

While the literature reports a high level of general satisfaction with both implant overdentures 

[7-9] and complete fixed implant prostheses [10-12], few surveys have been conducted which 

compare patient satisfaction and oral health related quality of life for the two treatment 

modalities. Firm criteria are lacking on which parameters are important in deciding which 

prosthesis is appropriate and the literature has mixed reports on which type of prosthesis is more 

satisfactory.

General objectives of this study will be to assess complete implant fixed prostheses and 

removable implant prostheses (overdentures), whether they be maxillary or mandibular, in terms 

of patient satisfaction and oral health related quality of life. For example, do patients with a 'fixed 

prosthesis' have less psychological disability, functional limitation or social disability than those 

with a 'removable prosthesis' ?.

More specific aims will be to report on patient satisfaction in terms of (1) patient perceptions of 

selected technical aspects of treatment outcome, (chewing function, comfort, speech, 

cleansability ) (2) patient perceptions of treatment experience, (3) incidence o f complications, and 

(4) certain patient demographic factors such as sex. We will also seek to determine which aspects
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of oral health related quality o f life are more im portant in determ ining patients' overall 

perception of oral health related quality o f life.

Previous studies have compared overdentures supported by tw o  implants (simple overdentures) 

w ith  fixed com plete dentures. The profile of a patient who receives one or tw o  implants to  

stabilize the ir denture is considerably d ifferent from  a patient who is generally younger, has m ore  

available bone and is potentially suitable fo r a fixed prosthesis or a ' complex' overdenture. It is 

,th ere fore  in ap p ro pria te  to com pare a fixed prosthesis to a 'simple' overdenture, as w ithout a 

considerable grafting procedure, a fixed option would rarely be an option fo r a patient who  

received a 'sim ple' overdenture. For this reason a m inim um  of four implants would be required  

fo r the overdenture group to  distinguish 'sim ple' overdentures from  a 'com plex' overdenture.
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Chapter 2: Literature Review

Outcome Measures:

Implant Survival versus Success:

W ith  dental im plants suggested to  be the m in im um  standard o f care fo r th e  edentu lous patients [13] 

and w ith  the growing use o f root fo rm  endosseous implants fo r partially den tate  patients, it is 

im perative to  establish success criteria fo r im plant systems, and fo r im plants to  be tested  in well 

controlled clinical trials. This, above all, is to  p ro tect patients and preserve th e ir right to  inform ed  

consent as to  the risks and benefits o f any proposed tre a tm e n t [14] .

The clinical criterion most frequently  reported is the survival rate, or w h e th e r th e  im plant is still 

physically in the m outh. Proponents o f this m ethod say it provides th e  m ost accurate representation  

of the data; critics argue that im plants th a t should be rem oved because o f pain, disease or the  

inability to  be restored may be m ain tained  and w rongfully reported  as successful.

A universal defin ition fo r im plant success versus survival has been d ifficu lt to  establish , ow ing to  the  

unclear predictive measures of conventional periodontal m easurem ent techniques (for exam ple, 

periodontal probing o f implants). Surrogate measures such as probing around im plants only m easure  

local in flam m ation, which may or m ay not relate to  im plant outcom es [15] . Equally im portant, a study  

should provide inform ation on th e  patient's aesthetic outcom es and prosthetic com plications [16].
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Success versus Survival Criteria:

W hile  crite ria  fo r im p lan t success have been published [17], th e ir  focus o ften  has been im p lan t 

system -specific , w hich has resulted in g reater emphasis on im p lan t survival ra the r than success.

Success crite ria  fo r endosteal im p lan ts have previously been repo rted  by several authors. In 1975, the  

Swedish National Board o f Health and W elfare  made one o f the  firs t a ttem p ts  to  evaluate the  clinical 

perfo rm ance  o f osseolntegrated ora l im plants. Periodonta l (p laque in d e x , gingival index, and pocket 

depths), p rosthe tic  and radiographic param eters (absence o f pe ri-lm p lan t radio lucency), toge the r 

w ith  the  pa tien t's  op in ion on the  tre a tm e n t, w ere used. A lbrektsson proposed s tr ic te r crite ria  w hich 

have been generally accepted (figure 1) [18].

Criteria fo r Implant Success

• An individual unattached implant is immobile when 
tested clinically,

• The radiograph does not demonstrate any evidence of 
periimplant radiolucency.

• Vertical bone loss is less than 0.2 mm annually after the 
first year of service of the implant.

• Individual implant performance is characterized by an 
absence of persistent or irreversible signs and symptoms 
such as pain, infections, neuropathies, paresthesia, or 
violation of the mandibular canal.

• In the context of the foregoing, success rates of 85% at 
the end of a 5-year observation period and 80% at the 
end of a 10-year period are minimum criteria for success.

Figure 1 .Implant Success Criteria proposed by Albrektsson 1986

C onventiona l periodonta l indices w ere no t included, because th e y  w ere  no t considered to  be re la ted

to  im p lan t success, and th is op in ion  was supported by Smith and Zarb [14] w ho  did n o t consider it

necessary to  include any measure o f mucosal hea lth  in th e ir proposed c rite ria  fo r  im p lan t success.

Sm ith and Zarb also suggested th a t pa tien t com fo rt, sulcus depth , gingival status, damage to  ad jacent

te e th  and v io la tion  o f the  m axillary sinus o r m and ibu la r canal w ere  no t a ttr ib u ta b le  to  the  m ateria l o r
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design of the implant and therefore should be considered independently. Mische suggests that 

Implant survival by itself is not an acceptable criterion to evaluate an implant system and must include 

the restoration[19]. Hence implant survival and associated prosthesis survival rates need to be 

evaluated together because the most important component to the patient is the restoration.

In 1988, at the second NIH Consensus Conference [20] it was concluded that different success criteria 

should be applied to different implant systems. It was proposed that probing depths be excluded, as 

they may be correlated to the thickness of the mucoperiosteum and therefore may not be related to 

implant success or failure. At the 1st European Workshop on Periodontology, consensus agreed that 

an absence of mobility, an average radiographic marginal bone loss of less than 1.5 mm during the first 

year of function and less than 0.2 mm annually thereafter, and absence of pain and/or paresthesia, 

were to be considered success criteria for implants[3]. It was also proposed that probing depths 

related to a fixed reference point and bleeding on probing should be evaluated. Periodontal 

parameters were introduced to better describe the condition of peri-implant tissues to facilitate the 

identification of failing implants clinically [3].

Patient centred-outcomes:

In the  literature which addresses im plant success patient centred-outcom es are usually not 

reported and yet, may present m ajor aspects o f the im plant success fo r the patient. Since some of 

the m ore im portant criteria fo r assessing the  quality o f im plant restorations are subjective, it is 

im perative to inquire about the patient's opinion, which may d iffer from  that o f the clinician, so 

as to  ensure patien t satisfaction w ith  the final outcom e. Indeed prosthetic trea tm en t may be 

technically correct and at the same tim e a clinical failure if the patient is unsatisfied with the  

trea tm en t outcom e. It is im portant to  consider outcomes from  both the  patient and the clinician.
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Im plant survival, prosthesis longevity, and the frequency o f complications are regarded as the  

most significant outcomes to  th e  clinician. On the  o ther hand social and psychological im pact of 

trea tm en t, cost effectiveness, benefit and utility are m ore im portant from  the  patients' 

perspective [21, 2 2 ].

A m ore comprehensive evaluation o f prosthodontic outcom es was proposed by Anderson in the  

late 1990s[23]. This divides prosthetic outcomes into four distinct categories 1: biologic and 

physiologic param eters (health o f oral structures, chewing ability, nutritional status, aesthetics); 

2: longevity and survival (of teeth , implants, restorations); 3: psychosocial param eters (treatm ent 

satisfaction, self esteem , body image, quality of life) and 4: economic param eters (cost of 

fabrication and maintenance, indirect cost). In recent years there  has been a significant increase 

in interest in assessing the psychosocial outcomes o f oral health.

In a systematic review of the literature Strassburger et al [24] found that the  use of broad 

questions of general satisfaction w ere generally supplem ented w ith m ore specific questions on 

chewing /speech function. These factors w ere proved to  be the  most closely correlated with  

overall satisfaction , at least in the  case o f m andibular fixed im plant prostheses as was found by 

Awad and Feine [25]. As broad , non -specific questions tend to  cause a large num ber of false 

positives, this form o f questions should always be supplem ented with m ore specific 

item s[26].This has been reiterated by Strassburger who stated that 'simply inquiring into the  

general satisfaction of patients with dental prostheses often does not suffice w hen assessing the  

im pact o f dental trea tm en t on patients'[27]. Detailed questions on factors such as com fort, 

aesthetics, ease o f cleaning and chewing function will give an insight into which aspects can be 

im proved by dental prostheses.
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Patient Satisfaction

In a review  of patient satisfaction w ith  all type o f prostheses from  1960-2003 , Strassburger [27] 

reported a general satisfaction rate o f 83%. This high general satisfaction rate may be due to  the  

fact that general questions yield m ore positive responses than narrowly focused ones. The criteria 

for assessment o f patient satisfaction in this early period w ere confined to  basic clinical factors 

such as fit, chewing ability or just general satisfaction. A m ore detailed study was carried out by 

Smith and Sheiham in 1979 [28]. In this study 254 patients, 75% of w hom  w ere ed en tu lo us , w ere  

questioned on the ir satisfaction w ith  their com plete dentures. Tw enty-five percent reported pain 

when eating and forty-one percent needed m ore tim e when chewing as a result of becoming 

edentulous. As a result, patients reported (psychological) discom fort when eating in company.

For the  first tim e the  relationship betw een unsatisfactory prostheses and daily activites became 

evident.

In a review of the literature evaluating the relationship betw een patients' opinions of their  

dentures and clinical assessments o f the prostheses, no significant relationship was found. The 

authors concluded th a t clinical assessments of prostheses are not valid predictors o f patients 

satisfaction[29]. It would appear th a t patients' satisfaction w ith  the ir dentures is likely to be 

related to  their own perceptions o f th e ir ability to perform  oral functions successfully.

Oral Health Related Quality of Life

Oral health is defined as freedom  from  chronic facial pain; oral and pharyngeal cancers; oral soft 

tissue lesions; birth defects such as cleft lip and palate; and o ther diseases affecting the oral, 

dental and craniofacial tissues, collectively known as the craniofacial complex [3 0 ] .
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Quality o f Life is defined as an individual's perception of his or her position in life, in the context of 

the culture and value systems in which they live, and in relation to the ir goals, expectations and 

concerns [31],

Oral Health -re la te d  QOL is defined as an individual's assessment o f how the  following affect his 

or her well being: functional factors, psychological factors, social factors, and experience of 

pain /d iscom fort in relation to orofacial concerns [32],

Therefore, w e see that OHRQOL is a m ore comprehensive multidim ensional evaluation o f the  

consequences o f prosthetic rehabilitation [33]. W hile numerous oral- specific measures have 

developed over the last 20 years, the Oral Health Impact Profile (OHIP) has em erged as a 

pow erful tool in the assessment o f Oral health related quality o f life (OHQOL) [24] An existing 

model o f oral health [34] was used by Locker to  identify conceptual domains in the hierarchy of 

social im pact. In this model disease can lead to im pairm ent, defined as any anatom ical loss ( ie, 

loss o f a too th ). Im pairm ent may lead to functional lim itation, fo r exam ple difficulty in making 

particular sounds. This may lead to physical, psychological or social disability, described by Locker 

as 'any lim itation in or the lack of ability to  perform  activities o f daily living'.

Impairment

Functional limitation U  Discomfort and pain

Physical
Psychological

Social

Handicap

Figure2. Locker's model of oral health (Locker 1988).

9



The OHIP questionnaire encompasses seven conceptual domains of impact: functional limitation, 

(for example, difficulty chewing foods), physical pain (for example ,toothache), psychological 

discomfort (for example self consciousness), physical disability (for example, avoiding foods) 

psychological disability (for example, being embarrassed), social disability (for example , difficulty 

doing jobs), and handicap (for example, being totally unable to function).The OHIP has proved its 

high ability to discriminate among different population groups[35] The use of OHQOL 

questionnaires provides a patient perspective on the outcome of prosthodontic treatments and 

may help evaluate the benefits of the various treatment protocols.

Review of studies relating to Oral Health Related Quality of Life

Several studies have shown that oral function is significantly improved in edentulous patients 

after implant treatment. In one study patients considered the osseointegrated prostheses to be 

part of their bodies, leading to an obvious improvement in their life [36]. Furthermore , 

significant improvements have not been limited to the teeth, but include the face, mouth, and 

overall self-image [37],

In 2006, Naito et al. [30] carried out a systematic review to investigate a link between oral health 

status and health related quality of life. A total of 1726 articles were reviewed and only seven 

were deemed suitable for analysis. Four of the seven studies indicated a relationship between 

oral health status and health related quality of life. The author concluded that providing 

edentulous patients with implant supported full dentures contributed to improved health related 

quality of life.

Treatment of the edentulous maxilla:

A systematic review of the literature investigating the influence of implant and conventional

prostheses on satisfaction and quality of life was carried out by Strassburger in 2006 [27]. One
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hundred and fourteen  studies published betw een 1960 and 2003 w ere reviewed and there  w ere  

38 studies reaching evidence level I or II.( Agency fo r Health Care Policy and Research )[38].

Two randomised controlled trials w ere indentified th a t dealt w ith  trea tm en t o f the edentulous  

maxilla. Compared to the p re -treatm ent evaluation with conventional dentures, one study 

showed increased satisfaction a fte r insertion of im plant supported rem ovable overdentures. 

How ever there was no difference betw een dentures w ith and w ithout palatal coverage [39]

Heydecke et a l . [40] carried out a w ithin -subject comparison of maxillary fixed and rem ovable  

im plant prostheses. Removable long bar overdentures based on four to six implants received 

significantly higher ratings of general satisfaction than fixed prostheses. Patients rated the ir ability  

to  speak and ease o f cleaning significantly better w ith rem ovable prostheses. Nine patients chose 

to  keep the rem ovable prosthesis and four preferred to keep the fixed prosthesis.

Treatment of the edentulous mandible:

Awad et al .carried out tw o  randomised controlled trials comparing m andibular im plant 

overdentures and conventional dentures in tw o  patient populations, m iddle aged (35-65) and 

senior (65-75) [41, 42]. In the younger group, they found that OHIP scores w ere significantly low er 

(better) in the im plant group than in the group restored w ith conventional com plete dentures. 

How ever in the m ore senior group, while OHIP scores w ere low er in the im plant group in each of 

the seven domains, the effect was only significant in the physical dom ain. The authors concluded 

th a t the differences betw een these tw o  RCTs w ere  likely due to the  fact th a t the subjects in senior 

study w ere less likely to be engaging in the activities assessed in the OHIP.

Similar findings have been reported by Allen et al [43], w ho found that OHIP scores of previous

com plete denture wearers w ho requested, but did not receive im plant treatm en t, did not change,

while significant im provem ent was found for those who had received th e ir preferred
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t re a tm en t( im p lan t  overden tu re) .  This suggests  th a t  choice may have a s trong  influence on oral 

health  re la ted  quality of life. While m any pa tien ts  to le ra te  conventional com p le te  den tu res ,  

pa tien t satisfaction and oral health  re la ted  quality of life improves significantly if th e  m andibular  

d e n tu re  is su p p o r ted  by as few  as tw o  implants [25, 29, 43, 4 4 ] .

Bouma , Boerrigter e t  al. com pared  th re e  groups (Implant re ta ined  ove rd en tu re ,  com ple te  

d en tu re ,  p re -p ros the tic  s u rge ry /com ple te  den tu re )  for the ir  effects  on functional ability (chewing, 

speaking, etc), p a t ien t  satisfaction, and quality of life (psychosocial functioning) [45], Twelve 

m onths  a f te r  t r e a tm e n t ,  pa tien ts  in all th r e e  groups experienced  few er  restrictions in the ir  social 

activities and  had few er  psychological p roblem s because  of the ir  com ple te  d en tu res .  While it was 

of no surprise, th a t  t h e  implant re ta ined  o v e rd en tu re  group im proved significantly in the ir  

psychosocial functioning, it w as rem arkable  th a t  a similar effect was show n in th e  pre-prosthetic  

surgery group. The au th o rs  question  w h e th e r  th e  positive results in all 3 g roups could be 

a t t r ibu ted  to  th e  pa t ien t 's  knowledge th a t  they  are  participating in a trial ( the  so called Hawthorn 

Effect).This was d isputed , given th e  fact th a t  th e se  findings w ere  s tab le  over  t im e  and th a t  the  

sam e  patien ts  did d ifferen tia te  b e tw een  pa tien t  satisfaction and functional sym ptom s. The dental 

implant g roup rep o r ted  much b e t te r  functional ability th an  th e  pre -p ros the tic  surgery group, and 

th e  la tter  was m uch b e t te r  than  th e  com ple te  d en tu re s  alone.

A multi-centre  random ized  controlled trial carried o u t  by th e  s am e  group, com pared  implant 

o ve rd en tu re s  with conventional d e n tu re s  in te rm s  of d e n tu re  satisfaction[46] It w as found th a t  

general satisfaction ra te  and th r e e  ou t  of five factors show ed  significantly b e t te r  scores for th e  

g roup t re a te d  with implants th an  for th e  control-group. It was striking th a t  64% of th e  com ple te  

d e n tu re  group w e re  satisfied with th e  general satisfaction. Again it is suggested  th a t  th e re  might 

be a care effect in th e  control g roup  ie pa tien ts  are  t r e a te d  with a lot of pa t ience  and 

understanding  which may have resulted  in a relatively high satisfaction with th e  t r e a tm e n t
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Therefore it is apparent that im provem ents in quality o f life (psychosocial functioning) should be 

in terpreted  w ith caution.

Oral Health Impact Profile

Im provem ent in OHRQOL as measured with OHIP scores has readily been docum ented w ith the  

provision o f im plant supported versus conventional prostheses (no implants) [29]. H ow ever little 

is known about the influence o f d ifferent types of im plant prostheses on OHRQOL .

The OHIP evaluates the consequences of oral conditions across dimensions of functional 

lim itation, physical pain, psychological discomfort, physical disability, social disability and 

handicap. The dimensions w ere intended to reflect a hierarchy of increasingly disruptive impacts 

on people's lives. For instance, the functional lim itation questions capture effects th a t would be 

perceptible principally to the individual, such as "Have you had trouble pronouncing any words 

because of problems w ith your im plant prosthesis?" Questions in the disability dom ain refer to 

factors which im pact on everyday activities such as "Have you had difficulty doing your usual jobs 

because of problems w ith your im plant prosthesis?",while handicap represents the  extent of 

difficulty caused by oral health, such as "Have you fe lt th a t life in general was less satisfying 

because of problems w ith your im plant prosthesis?"

W hile the OHIP is intended to provide comprehensive data about perceptions of im pact on well 

being, the full 49-item  version is not practical in a clinical setting due to  its length. This led to  the  

developm ent by Slade o f a shorter form , the O HIP-14 [47], This form  consists o f 14 items, tw o  

from  each subscale, selected because they have been shown to  be the most frequently  reported  

within the ir respective sub-scales.
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Fixed restoration of the complete edentulous arch

Im plant supported fixed com plete dentures w ere the first prosthesis to  be used successfully w ith  

implants and therefore  have th e  longest record o f clinical experience and research [48]. The 

psychological advantage o f a fixed restoration is o f great benefit, and patients often feel the  

im plant teeth  are " better than my own teeth" A potential disadvantage is that the implants must 

be precisely placed, particularly in the highly aesthetic anterior zone.

Figure 3. Maxillary and mandibular fixed complete implant prostheses.
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Figure 4. Fitting surface of mandibular fixed prosthesis.

For the com pletely edentulous patient, who requires a fixed restoration, there  are tw o  im plant 

options; a fixed com plete denture prosthesis and a fixed m etal ceramic rehabilitation.

The prim ary factor that determ ines restoration type is the am ount o f in ter -arch space. An 

excessive inter-arch space means a traditional porcelain-m etal restoration will have a large 

am ount o f m etal in the substructure to ensure th a t the porclain thickness will not exceed 2m m  in 

order to  reduce the risk of porclain fracture.

W hen the  crown height space is m ore than 15m m  from  bone to  the occlusal plane, a fixed 

com plete denture prosthesis is indicated. This restoration design uses a smaller m etal fram ew ork, 

w ith denture teeth  and acrylic to  join these elem ents together. This restoration was made 

popular by Zarb et al [49] and has been used on osseointegrated implants fo r m ore than tw o  

decades. This restoration is potentially highly aesthetic, easy to repair and less expensive to  

fabricate. Hobkirk and Searson have summarised the advantages/disadvantages o f a complete 

fixed im plant prostheses as follows (figures 5& 6) [50],
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Advantages Of Fixed Prostheses:

Bone Preservation

Functionally stable especially compared to a previous denture

Optimal masticatory function

Psychological

Reduced volume/mucosal coverage improving tolerance

Less maintenance

Longevity

Figure 5. Advantages of fixed complete Implant prostheses (Hobkirk 2003).

Disadvantages of Fixed Prostheses:

Not suitable to everybody, criteria must be met

Gingival aesthetics not always predictable

Cannot remove prosthesis at night to decrease parafunction

Complications may be more difficult to treat

Lack of labial flange support in maxillary prosthesis may affect aesthetics 

Hygiene may be more difficult.

Requires adequate quality/volume of bone for 5-6 implants in maxilla and 4 in mandible 

Resorption may not be easily compensated

(i) Increased leverage on implants

(ii) Poorer alignment of implants within dental arch

(iii) Appearance and phonetics may be compromised 

Cantilever limits occlusal table

Risks destabilising opposing denture 

Initial cost may be greater than overdenture 

Phonetics /  Speech difficulties (air beneath)

Figure 6. Disadvantages of fixed complete Implant prostheses (Hobkirk 2003).
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Number of Implants:

Davis et al., in 1988 examined the effect of varying the number o f supporting abutments from  a 

metal framework stress analysis perspective and concluded that successful results are best 

achieved using four or five implants [51]. A ten year study conducted by Branemark found high 

success rates for both maxilla and mandible w/hen both 4 and 6 implants were used [52],

Maxilla;

Authors and researches vary in the ir recommendation fo r between 4 and 6 implants. Mische 

recommends between 7 and 10 implants to maximize the anterior-posterior spread, particularly 

when bone quality is poor or occlusal forces are high. Six implants are often considered the 

minimum fo r use in the maxilla, as the average implant loss is greater in the maxilla due to  many 

factors[53], such as:

•  poorer bone quality and density compared to mandible

•  placement challenges due to  pattern of bone resorpion

•  unfavorable loading angle as teeth will be usually facially inclined and therefore the 

implant w ill not be loaded along its vertical axis.

•  the presence o f vital structures (mainly the maxillary antrum)

• Sometimes the need for grafting and sinus lift procedures.
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A m ore recent technique has evolved, advocated by Dr Paulo M aolo , w hereby four im plants are 

placed to  support the fixed prosthesis. Two are placed posteriorly, one on each side and tw o  

placed anteriorly near the  center o f the  arch. The tw o  posterior im plants are angled w ith  th e ir  

apices mesially to  avoid the sinus (to avoid need for sinus lift and grafting), the  top of the  im plant 

is thus distally exposed, reducing the length o f cantilever (The All on 4 technique). M o re  research 

is required before this technique can be w idely accepted.

Mandible:

Up to  6 implants may be placed in the intra-foram inal region of the  m andible. A five year study by 

Eliason et al., in 2000 found a survival rate o f 98% o f m andibular fixed com plete dentures  

supported by 4 implants only [54].

If shorter implants are required (less than 10m m ), then it is recom m ended to place 5 or 6 if 

possible [51] .Branemark introduced a design that uses 3 implants in the m andible that are 5m m  

in d iam eter [52] .The All on 4 technique has also been suggested fo r the m andible w ith posterior 

im plant apices located mesially to  avoid the  m ental foram en.

Removable Prosthesis

The rem ovable im plant restoration has become one of the  most successful applications o f im plant 

dentistry over the  last tw o  decades. Today's population is living longer and they are much 

healthier than in the past, but edentulism  is still very prevalent.

The prim ary aim o f an im plant overdenture is to  add to the stability and retention of a rem ovable

prosthesis. Therefore the  patient usually presents complaining of an existing prosthesis that lacks

retention. As is often quoted the  McGill Consensus Statem ent [13] suggests th a t the lOD should
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be the "first choice standard of care" for the edentulous mandible. Nonetheless not all authors 

agree with this assumption. In a review of the literature Fitzpatrick [55] stated that there was no 

definitive proof that an implant overdenture was the superior form of restoration for the 

edentulous mandible. He stated that "Clinicians should avoid applying one universal treatment 

intervention. Choice o f treatment modality should evaluate both dentist- and patient-mediated 

factors, including treatment and maintenance costs"

Due the huge variety of designs available it is helpful to have a system of nomenclature that 

allows description and categorization of the various prostheses. Implant overdentures can be 

classified according to the superstructure attached to the implant from which the overdenture 

obtains support and retention. One can differentiate between :

Tissue-supported Overdenture: the retentive mechanism is a magnet or ball attachment and the 

denture rests on the mucosal tissues. The attachments ensure retention only during lateral and 

extrusive movements (figure 7).

Figure 7. Locator attachments for implant overdenture.

Tissue-implant-supported Overdenture: retention is provided via a bar connecting two implants

which is the axis over which the denture can rotate. The denture rests on the mucosal tissues in
19



the posterior region and on the bar and implants in the anterior region. Retention is ensured 

during lateral and extrusive movements.

Figure 9.Dolder bar for tissue-implant- supported mandibular over-denture

Implant supported Overdenture: in most situations is placed on 4 interconnected implants and 

the denture rests primarily on the superstructure, w/hile the mucosal bearing areas are minimally 

loaded during occlusal function.

Indications for the tissue implant supported overdenture may include the maladaptive or 

dissatisfied denture patient w/ho demands greater stability and oral comfort as well as elderly
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pa tien ts  desiring a m ore  s table  m andibular  d e n tu re  [56]. Implant su p p o r ted  ov e rd en tu re s  are 

indicated by so m e  au thors  [19] w hen  patien ts  desire  a rigid prosthesis  bu t  p resen t  with excessive 

loss of hard and soft tissues, w hen  trea t ing  younger  patients , pa tien ts  w ho  a re  ed en tu lous  for a 

sho r t  period of tim e  (as m ore  im plants  preserve  m ore  bone), and in pa tien ts  with an opposing full 

o r  partially d e n ta te  maxilla.

Figure 10. D older bar for im plant-supported maxillary overdenture

F ig u re ll. Fitting surface of im plant -supported  maxillary overdenture.
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Figure 12. Maxillary implant overdenture and mandibular fixed prosthesis.

Choice of Prosthesis

Several designs of prosthesis can be used to restore the edentulous patient. An overdenture  

prosthesis makes it possible to  extend the denture base and rely on palatal and posterior denture  

bearing areas fo r tissue su pp o rt, in situations w ith 4 implants or few er. W hen placem ent o f a 

sufficient num ber o f implants is feasible, the superstructure can be purely im plant supported. In 

such a situation one must m ake a choice betw een a fixed and rem ovable design. An advantage of 

maxillary overdentures com pared to fixed prostheses, is that implants can often be placed in the  

anterior segment o f the maxilla betw een the  first premolars, avoiding interference w ith the  

sinuses. Congruence of the position of implants and prosthetic teeth  is not necessary, facilitating  

m anagem ent o f aesthetic concerns, such as too th  position, soft tissue contour, and facial 

morphology and support. Advantages of fixed or rem ovable prostheses have been listed in 

decreasing order as they relate to  the m axilla/m andible as summarized by Strassburger (figure 

13) [27]. He proposes this table be used to  inform  patients before a trea tm en t decision is m ade , 

as it shows the d ifferen t advantages of both types o f prostheses, depending on w hether they are 

in the  maxilla or mandible.
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Maxilla Mandible

Removable Speech Function Ease of Cleaning

Ease of Cleaning Aesthetics

Aesthetics Stability

Fixed Comfort Stability

Speech Function Chewing Ability

Stability Ease of Cleaning

Figure 13. Advantages of fixed or removable prostheses dependant on M x./M nd (Strassburger 2006) 

Prosthesis Survival/Success:

It is important to distinguish between implant prosthesis survival and success. Survival implies that 

the restoration in question is simply still there and is a considerably lower burden to achieve than 

success. Success is a set of standards usually set on a prosthesis type basis that sets out the 

acceptable and desirable minimum requirements of a restoration from a technical, aesthetic or patient 

stand-point .Thus, to be considered successful, an implant has to meet certain criteria in terms of 

function, tissue physiology,absence of pain and other pathological processes , patient satisfaction 

(aesthetics and absence of discomfort) and maintenance of osseointegration, [57].

A lack o f standardization o f prosthetic procedures, number o f implants, marginal bone 

measurements, bone quantity, and loading conditions, as well as insufficient sample size, have 

hindered an objective assessment of the success o f implant overdentures and complete fixed 

implant prostheses. Compounding this is the fact that the success rate of implant prostheses
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varies, depending on a num ber o f factors such as bone quantity /quality  or general health th a t  

change fo r each patient.

Osseointegrated implants have been successfully used to support/reta in  both maxillary and 

mandibular, fixed and rem ovable com plete dentures for many years and considerable  

inform ation has em erged regarding the ir design, clinical procedures, success, failure and 

complications. M any longitudinal studies have been conducted [49, 58-60] which show that 

implants provide a successful, predictable trea tm en t option for th e  edentulous patient, such as a 

15 year study by Adell e t a l.,1981[58]. M ore specific to  those restored by fixed restorations w ere  

studies such as Lindquist e t al., in 1996, w ho found fixed restorations in the  edentulous m andible  

had a 98.9%  success rate after 15 years [61]and Jemt in 1991 found success rates o f 99% for both 

maxilla and m andible w ith fixed restorations, [62 ]h o w e v e r, the maxilla was associated w ith a 

higher degree o f complications. Naert et al. in 1992 , found prosthesis failure rates w ere 5% in 

the  m andible and 10% in the m axilla.[63]

Com m on param eters for reporting on the success of im plant supported fixed and rem ovable  

com plete dentures include success longevity according to  Albretktsson and colleagues [18] or 

Albrekttson and Zarb [4], crestal bone levels or loss, complications, prosthesis success and post

insertion m aintenance ( events/visits, occasions, and /o r tim e). Bryant et al, [64] in th e ir review of 

th e  literature on types of im plant prosthesis for the edentulous arch reported a widespread  

deficiency of data on functional or psychosocial outcom es, eg, patient satisfaction, quality of life, 

and economic analysis. Furtherm ore the param eters given for prosthesis success w ere  very 

inconsistent across studies, varying from  continuous prosthesis stability to  a set m axim um  

num ber o f prosthetic m aintenance visits, and consequently had to  be excluded from  the  review.

In th e  above m entioned study by Adell e t al [58], a continuous prosthesis stability rate o f 89%  

a fte r a period o f 5 to  9 years fo r fixed maxillary prostheses was reported. H ow ever this measure
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did not consider the additional surgical interventions that had to be performed to replace 

implants in 21% o f the patients [65], Hence, it is apparent tha t there are huge inconsistencies in 

the criteria used to  report on success for these types o f prostheses and there is an urgent need 

fo r a defined comprehensive set o f criteria to evaluate the success o f these prostheses.

The implant-retained overdenture for the mandible has been shown to be a highly successful 

prosthetic treatm ent similar to the fixed complete implant denture. Jemt et al. [66]reported 100% 

cumulative success rate fo r overdentures supported by 2 implants; the mean marginal bone loss 

was 0.5 mm during a 5-year period. Naert et al. [7]compared the clinical outcome o f d ifferent 

overdenture anchorage systems and found 100% implant success after 5 years fo r all groups. In 

spite o f these reports, controversy persists regarding the treatm ent concept and indications.

Among the longest term  studies o f outcomes fo r implant fixed prostheses in the edentulous arch 

are Adell and colleagues[67], w ith an 86% cumulative survival rate over 15 years o f 83 complete 

fixed mandibular prosthesis and a 78% cumulative survival rate over 15 years w ith 80 complete 

fixed maxillary prostheses. Attard and Zarb carried out a long term  survival analysis (over 20 

years) comparing fixed versus removable complete prostheses and found a survival rate o f 86.7% 

fo r fixed complete prostheses versus 93.1% fo r removable prostheses[68] over a ten year period. 

The majority o f these were placed in mandibular arches.

A systematic review was carried out in 2007 [64], including a meta-analysis to  answer the 

question "Does the type o f implant prosthesis affect outcomes fo r the completely edentulous 

arch?"^ in which 72 studies were included. It concluded that prosthesis type does not directly 

affect implant survival or success over 5 years, though implant survival in the mandible exceeds
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that in maxilla, fixed prostheses in the maxilla w ere associated w ith higher im plant success rates 

than rem ovable, and th a t m aintenance varies w ith  d ifferent designs of prosthesis.

This review supported the com m only held view  th a t fixed prostheses in the maxilla have a higher 

success rate than a rem ovable prosthesis, but the  available evidence was insufficient to  prove this 

hypothesis. The low er rates o f im plant survival in the rem ovable group appears to  be a 

consequence of compromised pre-operative bone volum e. Indeed a longitudinal retrospective  

study carried out by Jemt [69]showed that maxillary fixed and rem ovable designs have a similar 

survival rate when bone support is com parable. Therefore there  is little conclusive evidence to  

guide clinicians and patients to  the  optim al type o f im plant prosthesis for the edentulous arch. 

Bryant states that a paucity o f data on crucial outcom e measures such as functional, psychosocial, 

patient satisfaction, quality o f life and economic analysis may be responsible fo r this void in our 

knowledge.

Operator Education:

Carlsson et al [70]carried out an international survey to com pare the  provision of im plant 

retained overdentures versus fixed im plant supported prostheses in the edentulous mandible.

The percentage o f overdentures ranged from  12% in Sweden to  93% in the Netherlands. The 

authors concluded th a t the most common reason to provide an overdenture instead o f a fixed 

prosthesis was the  reduced cost. O ther factors which contributed to  this variation included dental 

education, economic status, dental insurance system, patient psychosocial factors as well as 

prosthodontic traditions and cultural factors relating to each country .
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Cost:

In the past, the higher cost fo r a fixed prosthesis compared to an overdenture resulted from  the  

use o f m ore implants to support a fixed prosthesis compared to  an overdenture. Research has 

provided long term  data to support the use of 4 implants fo r a fixed prosthesis, at least in the  

m andible[54] . In addition less expensive and simple superstructure techniques have lowered the  

laboratory costs o f fixed prostheses, thereby making the choice betw een fixed and rem ovable less 

cost dependant [71] . Overdentures are generally regarded to  have m ore complications, require  

m ore m aintenance and therefore be potentially less cost effective than fixed prostheses. A long 

term  study investigating both initial costs and m aintenance costs found that the fixed prosthesis 

was m ore expensive to fabricate and m aintain over a 10 year period [72] .

Patient Preference:

W hile the literature reports a high level o f general satisfaction w ith  both im plant stabilized 

overdentures [7, 9, 73] and fixed im plant supported full arch prostheses, [10-12] few  surveys 

have been conducted which com pare patient satisfaction and oral health related quality o f life for 

the  tw o  trea tm en t modalities. In a w ithin-subject prospective study, half the patients elected to  

keep the rem ovable prosthesis over the  fixed prosthesis, despite the  fact that both groups 

reported b e tte r stability and ability to chew w ith the fixed prosthesis[74].ln a similar study carried 

out by Heydecke et al. [40]significantly m ore patients chose to  keep the rem ovable prosthesis. 

Patients in this study ranked the  overdenture prosthesis as significantly better for general 

satisfaction, speech and ease o f cleaning. This is in contrast to another study by Zitm ann and 

M arinello  [75]w ho found no significant differences between overdentures and fixed prostheses 

in term s of patient satisfaction. W hile many authors would suggest that a fixed prosthesis is 

always superior to  a rem ovable, others would be of the opinion that there  are instances w hereby  

a rem ovable prosthesis is the preferred choice.
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Implant Complications

With regard to complications of the two types of prosthesis, no clear conclusions can be drawn 

from the literature. In a review of the literature from 1981 to 2001 Goodacre et al [76] identified 

the types of complications associated with implant prostheses and their incidence, namely: 

surgical complications, implant loss, bone loss, peri -implant soft tissue complications, mechanical 

complications, and aesthetic/phonetic complications. Table 1 and 2 identify the types of 

complications that have been encountered in the clinical studies and provide a mean based on 

the number of studies that provided raw data related to that complication.

Fixed Prostheses:

Data regarding implant loss with maxillary fixed complete dentures were provided by nine studies 

with a mean loss of 10%. In the mandible, a mean loss of 3% was recorded from the combined 

data of fourteen studies. Fifty-four percent of the implants were lost pre-prosthetically and forty- 

six percent were lost post-prosthetically. Other complications for complete fixed prostheses 

identified in the clinical studies included prosthesis screw loosening (8%), gingival 

inflammation/proliferation (7%), implant dehiscence (6%), metal framework fracture (5%), 

abutment screw loosening (5%), resin base fracture (4%), prosthesis screw fracture (3%),abument 

screw fracture(3%),and implant fracture(3%) [53].

28



Implant Fixed Complete Denture Complications
« Studies

Providing Data Total# (%)
Maxillary Implant Loss 9 443 of 4.559 implants (10)

Prosthesis Screw Loosening 4 110 of 1.353 screws (8)
Gingival Inflammation/Proliferation 3 300 of 4.328 implants (7)

Implant Dehiscence 2 163 of 2.561 implants (6)
Metal Framework Fracture 6 43 of 742 frameworks (6)

Abutment Screw Loosening 2 36 of 721 screws (5)
Resin Base Fracture 3 30 of 758 prostheses (■»)

Prosthesis Screw Fracture 7 112 of 3.603 screws (3)
Abutment Screw Fracture 7 100 of 3.603 screws (3)
Mandibuiar Implant Loss 15 255 of 10.09- implants (3)

Implant Fracture 2 72 of 2.561 implants (3)

Table 1. Mean of complications incidence for fixed prostheses, obtained from raw data from the studies 

included in meta-analysis (Goodacre 2003).

Figure 14. Fracture of fixed complete implant prosthesis.
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Figure 15. Peri- implant mucositis affecting abutments of fixed implant prosthesis.

Figure 16. Calculus on fitting surface of fixed implant prosthesis.

Figure 17. Calculus and wear of acrylic teeth on fixed implant prosthesis



Overdentures:

Implant o v e rd en tu re s  are  associated  with m ore  complications th an  any o th e r  type  of im plant 

prosthesis. Implant o v e rden tu res  have been  m ore  successful in th e  m andible  than  maxilla [27, 32, 

33]. Studies with data  on implant loss resulted in a m ean  maxillary implant loss of 19% and  a 

m ean  m andibular  loss of 4%. Sixty pe rcen t  of th e  implants w e re  lost pre-prosthetically  and forty 

pe rcen t  w e re  lost post -prosthetically. A large n u m b e r  of mechanical complications a re  repo r ted  

in this review. Thirty percen t of im plant o v e rd en tu re s  in 6 studies  had complications associa ted  

with loss o f  re ten tion . Ten studies repo r ted  da ta  on frac ture  of th e  re ten tive  m echanism  used 

with o v e rden tu res .  Eighty of 468 p ros theses  w e re  affected  (16%)[77].

The following o th e r  complications have been  identified in clinical studies; pa t ien ts  no t satisfied 

with th e  re ten tion  of th e  opposing com ple te  d e n tu re  (24% of th e  patients); th e  need  for a reline 

(19% of th e  prostheses);  gingival inflam m ation/proliferation  (16% of th e  pa tient)  neuro-sensory  

d is tu rbance  a f te r  surgery (16% of th e  patients); frac tu re  of th e  o v e rd en tu re  (12% of th e  

prostheses);opposing  prosthesis f rac ture  (8% of t h e  opposing prostheses);  frac tu re  of th e  resin 

base  (7% of th e  overden tu res);p ros thes is  screw  frac tures  (5% of th e  screws) a b u tm e n t  screw  

loosening (3% of th e  screws);and m eta l bar f rac tu res  (2% of th e  bars).
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Implant Overdenture Complications*

Mechanical retention (clip/attachment) activation 
Patients not satisfied with retention of opposing complete 
Maxillary implant loss 
Relines required

i Gingival inflammation/proliferation 
Mechanical retention (clip/attachment) fractures 
Neurosensory disturbarKe after surgery 
Overdenture fractures (teeth and/or t>ase)

I  Opposir>g prosthesis fractures 
I Prosthesis screw fractures 
I Mandibular implant loss 
I Abutment screw loosening 
I Metal bar fractures

# Studies
Providing Data Total « (%)

7 113 of 376 prostheses (30)
4 40 of 170 patients (24)
7 206 of 1103 implants (21)
10 114 of 595 prostheses (19)
6 64 of 397 prostheses (16)
10 75 of 468 prostheses (16)
7 72 of 441 patients (16)
10 67 of 570 prostheses (12)
3 12 of 148 prostheses (8)
2 12 of 241 screws (5)
29 242 of 5682 implants (4)
6 33 of 1032 screws (3)
3 4 of 231 bars (2)

Table 2. Mean of complications incidence for implant overdentures, obtained from raw data from the 

studies included in meta-analysis (Goodacre 2003).

Figure 11. Gingival hyperplasia under Dolder bar of maxillary overdenture.

Figure 19. Fractured clips in implant overdenture.
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Figure20. Denture stomatitis associated with maxillary overdenture.

Conflicting reports suggest that neither the fixed nor removable full arch prosthesis is superior, 

both have advantages/disadvantages, so individual case selection is o f paramount importance. 

Implant overdentures are generally accepted to have greater complication rates than fixed 

prostheses but the majority seem to  be m inor in nature [74], These complications occur most 

frequently in the first year and gradually decrease over the years [78],
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Chapter 3: Materials & Methods

Study Design :

Part I: Im plant Database

The aim of the first part of this project was to construct an implant database that 

recorded the details of every implant placed and restored in the Dublin Dental Hospital 

over a 6 year period. The database was designed so that data could be recorded in such a 

way that it could be analysed on a 'per implant' or 'per patient' basis. This allowed a 

profile of the types of implants placed, their lengths, diameters, sites, as well as the 

prostheses they supported over the six year period. Demographic details on all patients 

who received implants over the six years, for example, age and sex were also recorded 

(figure 21).

Surgical
Day List

Database

Name Implant Type
DOB Surgical Date Implant Length

Chart No. Implant Site Implant Diameter
Prosthesis Type

Figure 21. Data recorded for all implants placed over 6 year period
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Part 2: Analysis of patient satisfaction and oral health related quality of life in patients

with fixed prostheses yersus removable overdentures:

The objective o f this part of the study was to compare complete implant fixed prostheses and 

removable implant prostheses (overdentures), whether they be maxillary or mandibular, in 

terms of patient satisfaction and oral health related quality o f life . While there was an insufficient 

number o f prostheses to allow a direct comparison o f fixed versus over -dentures in the mandible, 

such an analysis was carried out in the maxilla.

More specific aims were to report on patient satisfaction in (1) patient perceptions o f selected 

technical aspects o f treatm ent outcome, (chewing function, comfort, speech, cleansability ) (2) 

patient perceptions o f treatm ent experience, (3) incidence o f complications, and (4) certain 

patient demographic factors such as patient sex. The study design was cross sectional in the form 

of a structured questionnaire tha t was used by participants who had been treated in the Dublin 

Dental Hospital w ith an Implant overdenture or a complete Implant fixed prosthesis.

Database

Study Sub 
Population

Name 
Date of Birth 

Chart No 
Presenting Complaint 

Complications

Surgical Date 
Prosthesis Date 

Implant Site 
Prosthesis Type 

Opposite Dentition

Implant site 
Implant type 

Implant length 
Implant diameter

Figure 22. Data recorded for study population.
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Implant Database:

Surgical day-lists were hand-searched to compile a list of patients who had dental implants placed 

between January 2000 and January 2006. An electronic search of 'Salud', the hospital's electronic 

patient record system, was also carried out using the term 'dental implant' as the search criteria. 

This was then cross referenced with the surgical day lists to put together a list of patients who 

received dental implants. The charts for these patients were then hand searched and the 

following information was entered into a spread sheet (figure 23).

Data Recorded in Implant Database

Name

Chart Number 

Date of Surgery 

Number of Implants 

Location of Implants 

Implant M anufacturer 

Implant diameter 

Implant Length 

Type of Implant Prosthesis

Fieure 23. Data recored in database for all imolants.

Patients were excluded from the database if their records were unavailable for analysis or if the 

implants had not yet been restored. Charts that were unavailable for analysis were requested a 

second time at a later date in order to maximize chance of recording every implant.
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Sampling Procedure of Study-Population:

Eligible patients w ere identified using the im plant database o f all patients w ho received im plant 

trea tm en t in the  DDSH over a 6 year period. All available charts w ere then hand-searched to  

identify our study population, namely patients who received an im plant overdenture or a 

com plete im plant fixed prosthesis. Staff and postgraduate students in the prosthodontic 

departm ent w ere  also contacted verbally and by email to  identify any fu rther patients who had 

received one of these prostheses.

Population Study Group:

Fifty edentulous patients who had received a total o f sixty-two im plant prostheses ( either an 

overdenture or a com plete im plant fixed prosthesis or both) constituted the study population. 

Treatm ent was carried out by staff and postgraduate students o f Dublin Dental School and 

Hospital. As m entioned in the introduction, a m inim um  of four implants was required for the  

overdenture group to distinguish 'sim ple' overdentures from  a 'com plex' overdenture, in order to  

facilitate a meaningful and valid comparison betw een the tw o  groups.

Patients fo r the com plete im plant fixed prosthesis group (m ean age 5 6 ,1 2  males, 25 females) and 

the im plant overdenture group (m ean age 5 7 .5 ,1 1  males, 14 fem ales) w ere  identified using the  

im plant database. The patients w ere divided into tw o  groups:

Group 1: consisted o f 37 patients w ith a com plete im plant fixed prosthesis

Group 2: consisted of 25 patients w ith an im plant overdenture.

The inclusion criteria used fo r the study were:

• GROUP 1:
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1. Edentulous Maxiila or M andible

2. Patients had four or m ore im plants retaining a com plete im plant fixed prosthesis

3. Prosthesis had been in place fo r the m inim um  period o f one m onth,

4. Patients agreed to  participate in the study by signing a w ritten  consent.

• GROUP 2:

1. Edentulous Maxilla or M andible

2. Patients had four or m ore implants retaining an overdenture w ith ball or bar attachm ents

3. Prosthesis had been in place for m inim um  for at least 1 month.

4. Patients agreed to  participate in the study by signing a w ritten  consent.

Exclusion criteria included patients who had e ither the surgical or restorative phases carried out 

elsewhere or patients w ho had psychological problems or learning difficulties which precluded  

them  from  understanding the questionnaires.

Ethical Considerations:

•  Ethical clearance was obtained from  the Research com m ittee at the Faculty o f Health Sciences, 

Trinity College, Dublin.

•  All patients that w ere  asked to  participate in the study had received inform ation leaflets and 

signed the consent forms.

•  The confidentiality o f the  patient's inform ation was guaranteed.
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Data Collection:

Eligible patients were nnailed: (1) an introductory letter from the Director of the Graduate 

Prosthodontic Program; and (2) a package, which included a cover letter, information leaflet and 

consent form. Patients were invited to attend for a check-up appointment at no charge to the 

patient. During this appointment they were given the opportunity to complete the 

questionnaires. Questionnaires were completed unassisted in the waiting area of the clinic and 

patients were given an opportunity for clarification of any questions they did not understand. The 

questionnaire was filled out anonymously, and although numbering was used to help identify 

patients, it was clearly stated in the questionnaire that information was confidential and that 

doctors would have no access to their patients' answers. Raw data was entered in a database. 

Following completion of the questionnaire, a clinical examination was carried out and any 

necessary adjustments or repairs of the prostheses were carried out. Advice re oral hygiene and 

maintenance of the prostheses was also given.

Oral Health Impact Profile:

A 27-item, self-administered, structured multiple response questionnaire including the OHIP-14 

measurement tool, was used as the instrument for this survey. The OHIP consists of 49 items that 

cover seven domains: functional limitation, physical pain, psychological discomfort, physical 

disability, social disability and handicap. The OHIP-measuring scale is the most comprehensive 

and sophisticated oral status measure currently available. It has been validated and used in cross 

sectional population studies in North America, Canada, and Australia. Internal reliability, test/re

test reliability, and validity has been established by Slade and Spencer[79]_Using a regression 

analysis approach, Slade has derived a subset of 14 of the original 49 items that can be used in 

settings where a short version is required [47]. Responses to this scale are based on a Likert 

format with a five point ordinal scale ranging from never (coded 1) to very often (coded 5).
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OHIP-14

ITEM How often in last year have you had 
problems with your implant prosthesis?

Never Hardly
Ever

Occasionally Fairly
Often

Very
Often

OHI Have you had trouble pronouncing any 
words because of problems with your 
implant prosthesis?

0H2 Have you felt that your sense of taste has 
worsened because of problems with your 
implant prosthesis?

0H3 Have you had painful aching in your mouth?

0H4 Have you found it uncomfortable to eat any 
foods because of problems with your 
implant prosthesis?

OHS Have you felt self conscious because of 
problems with your implant prosthesis?

0H6 Have you felt tense because of problems 
with your implant prosthesis?

0H7 Has your diet been unsatisfactory because 
of problems with your Implant prosthesis?

OHS Have you had to interrupt meals because of 
problems with your implant prosthesis?

OH9 Have you found it difficult to relax because 
of problems with your implant prosthesis?

OHIO Have you been a bit embarrassed because 
of problems with your implant prosthesis?

O H ll Have you been a bit irritable because of 
problems with your implant prosthesis?

0H12 Have you had difficulty doing your usual 
jobs because of problems with your implant 
prosthesis?

0H13 Have you felt that life in general was less 
satisfying because of problems with your 
implant prosthesis?

0H14 Have you been totally unable to function 
because of problems with your implant 
prosthesis?

Figure 24: OHIP-14 questionnaire
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Patient Satisfaction Questionnaire:

No suitable questionnaire fo r evaluating patient satisfaction for innplant prostheses in the  

edentulous arch was found in the literature. Therefore, one used by Verm ylen et al and De Bruyn 

et al [80], which was used to evaluate single im plant and fixed restorations,respectively ,was 

modified to incorporate additional param eters such as chewing function, complications, level o f 

discomfort w ith surgical/restorative procedures and Inform ation given prior to  trea tm en t.

The second part o f the questionnaire covered patient satisfaction w ith  the prosthesis and the  

trea tm en t provided, and also had a Likert response form at. The subjects w ere asked to  rate the ir 

satisfaction on a 5-point Likert scale for each item  (1 ="Totally Satisfied" to 5 ="N ot at all satisfied" 

or 1 = "Totally Agree" to 5 ="D on't agree at all"). The questionnaire dealt w ith the subjects' 

overall satisfaction w ith the ir dental im plant trea tm en t, the ir perception o f various technical 

aspects o f the ir im plant restoration, and specific aspects of trea tm en t and the  definitive  

prosthesis. Examples of survey questions included such items as: satisfaction with aesthetics, 

chewing capacity, if tim e until com pletion o f trea tm en t was reasonable; did the  patient like the  

treating doctor; did the patient think they experienced complications; and inquiries about 

selected dem ographic inform ation.

Patient Satisfaction Survey:

l.Age:

2.Gender: Male □ Female □

3.Martial status: Single □ Married □ W idowed □ Divorced □

4.EtTiDlovment status: Emoloved □ Unemoloved □ Retired □

S.Aesthetics:

Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □

G.Soeech:

Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □

7.Chewine Caoacitv:
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Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □

Level Of Discomfort Experienced:

S.Surgery Itself:

Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □

9.Restorative Procedures:

Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □

10.Complications Experienced:

Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □ 

11.Information prior to treatment:

Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □

12.Time treatment took from surgery until completion:

Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □

13.Cost of Treatment 

Medical card: Yes □ No □
Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □ 

14.Satisfaction with Treating Doctor:

Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied n

15.Abilitvto carry out Oral Hygiene Procedures:

Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □

16." I would be 100% willing to undergo this procedure again":

Totally agree □ Highly agree □ Agreea Disagreea Highly Disagree □

17." I would be 100% willing to recommend this procedure":

Totally agree □ Highly agree □ Agreen Disagreeo Highly Disagree □

18. How would you rate your overall implant experience?

Totally satisfied □ Very Satisfied □ Satisfied □ Unsatisfied □ Not at all satisfied □

Figure 25. Patient Satisfaction Questionnaire.
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Dental Record Data Abstraction:

Data abstraction from  dental records o f all eligible patients was conducted. This data included 

inform ation regarding the patients' dental and medical history, demographic data, and details 

about the dental im plant trea tm en t itself (for example: im plant m anufacturer, d iam eter, length, 

im plant site). Details o f any complications, including their tim ing w ere also recorded and note was 

taken of the length of tim e betw een the  surgical phase and prosthesis delivery.

Data Extraction from patient records

Type of Prosthesis:

Overdenture: Upper arch □ Lower arch □

Full Arch Fixed Prosthesis: Upper arch □ Lower arch □ 

Opposing Dentition:

Presenting Complaint:

Medical History:

Details about Implants Placed:

Manufacturer:

Length:

Diameter: narrow, standard, wide 

Site

Complications:

Surgical:

Neurosensory disturbance:

Haemorrhage related complications:

Mandibular fracture:

Implant Loss:

Timing of loss:

Type o f Implant:

Soft Tissue Complications:

Gingival Hyperplasia 

Peri -implant Mucositis 

Peri-implantitis 

Mechanical Complications:

Overdenture loss of retention/adjustment:

Aesthetic veneer fracture (resin):

Overdenture Relines:
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O verdenture c lip /a ttachm ent fracture:

Overdenture fracture:

Opposing Prosthesis fracture:

Acrylic resin base fracture:

Prosthesis Screw loosening:

A butm ent screw/ loosening:

Prosthesis screw fractures:

M etal fram ew o rk fractures:

A butm ent Screw fractures:

Im plant fractures:

Treatm ent tim e from  initial surgery to  com pletion o f the restoration:

Figure 26. Data recorded from patients charts.

Statistical Analyses

The dental record and the questionnaire data w ere double-entered in an appropriate data base. 

SPSS (version 10, SPSS Inc., Chicago IL, USA) was used to  perform  statistical analyses. Since both 

the Quality o f Life and the Patient Satisfaction questionnaires w ere about the frequency o f life 

related problems, five answers w ere rated by point value: from  'n e v e r '' or 'to ta lly  d issatisfied'= l 

to  'very often ' o r ' not at all satisfied' =5. In each subscale, w e com puted an overall QOL score 

simply by adding the  scores of the  questions. Norm alisation o f the subscale scores was done by 

dividing the total score by the possible m aximum total value in each subscale expressed as a 

percentage.

As data for the satisfaction and oral health related quality o f life questionnaires w ere not normally  

distributed, medians w ere com pared . A non-param etric Wilcoxon Rank Sums test was again used 

to  check w hether or not the difference was significant. The P values for each param eter w ere  

calculated with significant differences at the 5% level o f significance.
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Chapter 3: Results

Database Results:

1111 implants w ere placed in 452 patients during the period January 2000 to January 2006. The 

numbers of implants placed annually increased exponentially during this period, going from  55 

fixtures being placed in 2000  to  393 in 2006 (figure 27).
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Figure 27. Number of implants placed in Dublin Dental Hospital each year (2000-2006).

Prosthesis Type:

The 1111 implants supported 731 prosthesis types. 74% o f these prostheses w ere single im plant 

restorations, 7% w ere fixed partial dentures, 12% w ere Im plant overdentures and 7% w ere  

im plant fixed com plete denture prostheses (figure 28).

Figure 28. Types of implant prostheses (percentages) FPD=Fixed Partial Denture, OD=Overdenture, 
FCD=Flxed Complete Denture
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Figure 29. Actual number of implant prostheses, (FPD=Fixed Partial Denture, OD=Overdenture, 
FCD=Fixed Complete Denture).

An a lternative  way of viewing this data is looking at the percentage o f implants supporting each 

prosthesis. In this context, 49% of implants supported a single prosthesis, 9% supported a fixed 

partial denture, 21% supported an overdenture and 21% supported a fixed com plete denture  

prostheses (figure 30).
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Figure 30. Percentage of implants supporting each prosthesis type, (FPD=Fixed Partial Denture, 
OD=Overdenture, FCD=Fixed Complete Denture).
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Anatomic Distribution of Implants:

W ith  regards to  the  anatom ic distribution of the implants, 58.5%  o f implants w ere placed in the  

maxilla and 41.5%  w ere placed in the  mandible. The anterior maxilla, fo llow ed by the anterior 

mandible w ere  the  tw o  most com m on sites for im plant placem ent, w ith 32% and 22%  

respectively o f the to ta l num ber o f implants being placed in these regions. Conversely the  

posterior maxilla and m andible w ere the sites th a t received the  least am ount o f implants, 

receiving only 5.5%  and 6% o f the to ta l num ber respectively (figure 31).

■ Maxima
■ Mandible

Anterior Premdar Molar

Figure 31. Distribution of implants anatomically

Implant Type:

The 1111 im plants used in this study came from  five d ifferent m anufacturers, the m ajority o f 

which came from  31, (69.8% ), followed by Strauman (13%) and B ra iem ark  (11.5% ). Nobel 

Biocare, Astra and Bicon implants constituted th e  remaining 4.3%  (figure 32).
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Figure 32: Types of implants by manufacturer

Age Profile of Patients:

The mean age o f the 452 patients who received dental implants was 53.4 years. The most 

com m on age group th a t received dental implants w ere the  40 to  60 year olds, w ith 38.5%  o f the  

to ta l num ber o f implants being placed in this group. The next most common group was the 20-40  

year olds w ith 33% o f all implants being placed in this group. Only 1% of implants w ere  placed in 

both the 60-80 years and 0 -20  years age groups.

Figure 33. Age profile of patients who received implants (percentage in each category).
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Results : Patient Satisfaction Survey:

The various patient satisfaction measures w ere analyzed fo r the entire  group (maxillary and 

m andibular prostheses) by w h eth er or not the prosthesis was fixed or rem ovable . A to ta l of 37 

patients w ith fixed com plete dentures ( mean age 5 6 ,1 2  m ales,26 fem ales) and 25 patients with  

a rem ovable prosthesis (m ean age 5 7 .5 ,1 0  males, 14 fem ales) took part in the study. 

Questionnaires w ere checked following completion so that any errors/missing data could be 

rectified.

The overall satisfaction scores for the  rem ovable and fixed groups w ere 43.2%  and 33.5%  

respectively, implying that the rem ovable group had an overall low er level of satisfaction. This 

score would have been 100% if every patient scored 5 /5 , ie, they w ere 'not at all satisfied'. Higher 

scores w ere  observed in most categories for the rem ovable group again implying they w ere less 

satisfied (tables 3 and 4). However, in three categories: cost, satisfaction with treating doctor 

and ability to  perform  oral hygiene measures, the fixed group had higher scores, implying they  

w ere  less satisfied with these param eters com pared to the rem ovable group (Tables 3 and 4)
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Table 3 .Patient satisfaction subtotal scores (percentages of maximum score) *  denotes statistical significance

Aesthetics Speech Chewing

Capacity

Discomfort

Surgical

Procedures

Discomfort

Restorative

Procedures

Complications Information 

given prior to  

Tx.

Removable 47.2* 36.0 44.8* 43.2 40.8 44.0 41.6

Fixed 31.9* 34.0 33.5* 40.5 38.4 36.2 34.6
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Table 4. P a tien t sa tisfac tion  su b to ta l scores (percen tages  of m axim um  score), *  d e n o te s  sta tistica l significance

Time

T rea tm en t

Took

Cost Satisfaction  w ith 

tre a tin g  Dr.

Oral Hygiene W illingness to  undergo  

p rocedu re  again

R ecom m end

Procedure

Overall

Satisfaction

R em ovable 52.0 40.0 23.2 48.8 42.4 33.6 43.2*

Fixed 47.5 44.4 24.9 56.2 36.2 31.9 33.5*
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In order to  test the  statistical significance o f these results, the m edian scores fo r both groups 

w ere com pared and a non-param etric W ilcoxon Rank Sums test was used to  verify w h ether or not 

the difference was significant. The only categories that showed a statistically significant difference  

betw een the tw o  groups w ere overall satisfaction, chewing capacity and aesthetics, w ith the  

rem ovable group having higher m edian scores and so w ere less satisfied w ith  these 

param eters(figure 3 4 -3 9 ) . No statistically significant difference was observed fo r any o f the  

rem aining categories in the patient satisfaction survey, nor was any relationship found betw een  

patient's sex or w h eth er they had to pay for the ir tre a tm e n t, and overall satisfaction (Appendix 

1).

As m ultiple hypotheses tests have been conducted (16 in all) on the same data, a Bonferroni 

correction was used to set the correct p-value to gauge statistical significance. The conventional 

alpha level o f 0 .05  by 16 to  give 0 .0031 . So, only p-values o f less than 0 .0031  may be judged as 

highly statistically significant at the conventional 5% level o f significance.

S 2 . 5 -

o 3 . 5 -

0.5

4 -

fixed

fix^rem

removable

Flgure34. One way analysis of overall satisfaction by prosthesis type: fixed (37 patients)/removable (25 

patients)
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Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

f i xed 1 1 1  1 2 3  4

removabl e 1 1 1.5 2 3 3 4

p = 0 .0 1

Figure35.Statistical Summary for overall satisfaction by fixed (37 patients)/removable (25 patients)

fixed removable

flx_rem

Figure 36. One way analysis of aesthetics by prosthesis type fixed (37 patients)/removable (25 patients).

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 1 1 1 1 2 2.2 5

removable 1 1 2 2 3 4 5

p=0 .0008

Figure 37. Statistical summary for aesthetics by prosthesis type fixed (37 patients)/removable (25 

patients).
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fixed

fix^rem

removable

Figure 38. One way analysis of chewing capacity by prosthesis type fixed (37 patients)/removable (25 

patients).

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 1 1 1 1 2 3 4

removable 1 1 1 2 3 3.4 5

p = 0 .0 1

Figure 39. Statistical summary for chewing function by prosthesis type fixed (37 patients)/removable (25 

patients).
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Results: Patient Satisfaction Survey of Sub-group: (Maxillary Prostheses 

Only)

Due to  the lim itations of comparing fixed versus removable prostheses fo r prostheses in the 

maxilla and mandible together, it was decided to  look at them independently. This could only be 

carried out fo r the maxillary group as there were insufficient mandibular overdentures to carry 

out such an analysis fo r the mandibular group.

Nine patients who had received a maxillary removable prosthesis (mean age 57.6, 5 females, 4 

males) were matched for age and sex w ith nine patients w ith maxillary fixed complete dentures ( 

mean age 50.8, 5 females,4 m ales). Questionnaires were checked follow ing completion so that 

any errors/missing data could be rectified.

The overall satisfaction scores for the removable and fixed groups were 45.5% and 33.3% 

respectively, indicating tha t the removable group again had an overall lower level o f satisfaction. 

Higher scores were observed in most categories for the removable group again implying they 

were less satisfied. In tw o categories, speech and ability to perform oral hygiene measures, the 

fixed group had higher scores, implying they were less satisfied w ith  these parameters 

compared to  the removable group (Tables 5,6).
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Table 5. Maxillary subgroup: patient satisfaction subtotal scores (percentages of maximum score) denotes statistical significance

Aesthetics Speech Chewing

Capacity

Discomfort

Surgical

Procedures

Discomfort

Restorative

Procedures

Complications Information 

given prior to  

Tx.

Removable 48.9* 35.5 44.5 53.3 53.3 55.5 45.5

Fixed 26.6* 37.7 31.1 40.0 42.4 33.3 33.3
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Table 6. Maxillary subgroup: patient satisfaction subtotal scores (percentages of maximum score) * denotes statistical significance

Time

Treatment

Took

Cost Satisfcation with 

treating Dr.

Oral Hygiene Willingness 

to Undergo 

procedure 

again

Recommend

Procedure

Overall

Satisfaction

Removable 68.8* 45.5 33.3 62.2 46.4* 37.2 42.2*

Fixed 22* 28.8 20.0 68.8 26.6* 28.8 12.0*
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In order to  test fo r statistical significance w ith  these results, the  m edian scores for both maxillary 

groups w ere  com pared using a non-param etric Wilcoxon Rank Sums test .The only categories th a t  

showed a statistically significant difference betw een the tw o  maxillary groups w ere overall 

satisfaction, willingness to  undergo procedure again, tim e tre a tm e n t took and aesthetics w ith  the  

rem ovable group being less satisfied (figures 40-47). No statistically significant difference was 

observed fo r any of the  rem aining categories in the patient satisfaction survey. Contrary to  the  

findings in the main group, no significant difference was noted in the  satisfaction w ith  the  

chewing capacity betw een the  fixed and rem ovable maxillary groups. The Bonferroni corrected p- 

value for this group is 0 .003 , so p-values less than this may be considered as highly significant.

Mx f  Mx 0 0

Prosthesistvpe

Figure 40.0verall satisfaction by maxillary prosthesis type; fixed (9 patients)/removable (9 patients).
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Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

Mx F 1 1 1 1 2 2 2

MxOD 1 1 1.5 2 3 3 3

p = 0 .0 3 1 3

Figure 41. Statistical summary for overall satisfaction by maxillary prosthesis type; fixed (9 

patients)/removable (9 patients).

3 .5

3 -

V
3  2 -   1--------
"O
41

^ 1 . 5 -  I '--------- 1

1- '— •— ' *— •— '

0,5 J-------,-------1
Mx F Mx OD

Prosthesistvpe

Figure 42. One way analysis of 'willing to have procedure again' by maxillary prosthesis type; fixed (9 

patients)/removable (9 patients).

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

MxF 1 1 1 1 1.5 3 3

MxOD 1 1 1 3 3 3 3

p=0.0348

Figure43. Statistical summary for 'willingness to have procedure again' by maxillary prosthesis type; fixed 

(9 patients)/removable (9 patients).
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Prosthesistype

Figure 44. One way analysis of 'time treatm ent took' by maxillary prosthesis type; fixed (9 

patients)/removable (9 patients).

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

Mx F 2 2 2 2 3 3 3

MxOD 2 2 3 3 4.5 5 5

p=0.0207

Figure 45. Statistical summary of time treatment took by maxillary prosthesis type; fixed (9 

patients)/removable (9 patients).
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4 -

Mx F Mx OD

P ro s th e s is tv p e

Figure 46 .O ne w ay analysis o f A esthetics by maxillary prosthesis  type ; fixed (9 pa tien ts)/rem o v ab le  (9 

patien ts).

Q uantiles

Level M inimum 10% 25% M edian 75% 90% M aximum

Mx F 1 1 1 1 2 2 2

MxOD 1 1 2 2 3 5 5

p=0.0099

Figure 47 .Statistical sum m ary  for A esthetics by m axillary prosthesis  type ; fixed (9 pa tien ts)/rem o v ab le  (9 

pa tien ts).
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Results: Oral Health Related Quality of Life Survey

The Oral Health Im pact Profile-14 data w ere  analyzed fo r the entire group (m axillary and 

m andibular prostheses) by w h ether or not the prosthesis was fixed or rem ovable. A to ta l of 37 

patients w ith  fixed com plete dentures ( m ean age 56 years, 12 m ales,26 fem ales) and 24 patients 

with a rem ovable prosthesis (m ean age 57.5 years, 10 males, 14 fem ales) took part in the  study. 

Questionnaires w ere  checked following com pletion so th a t any errors/missing data could be 

rectified.

The rem ovable group reported worse oral health related quality of life across the seven domains 

as evidenced by the  higher oral health im pact profile scores for the rem ovable group compared  

to  the fixed group (table 7). A score o f 100%  in each o f the domains would have been recorded if 

all the patients in that dom ain had scored 5 /5 , ie. they experienced problems in that domain  

'very o f te n '.
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Table 7 .0H IP  subtotal scores (percentages of maximum score) *  denotes statistical significance

Functional

Limitation

Physical

Pain

Psychological

Discomfort

Physical

Disability

Psychological

Disability

Social

Disability

Handicap

Removable 35.2 37.6 41 .6 * 37.2 38.4* 26.6 28.4

Fixed

Prostheses

30.0 33.5 31.9* 28.6 23.5* 24.1 23.5
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In order to  test the  statistical significance of these results, the  m edian scores fo r both groups 

w ere compared using a non-param etric Wilcoxon Rank Sums test. The only domains th a t showed  

a significant difference betw een the  tw o groups w ere psychological discom fort and psychological 

disability(figures 48 -51 ). No statistically significant difference was observed fo r any o f the  5 

rem aining domains in the  OHIP-14 questionnaire. As m ultiple hypotheses tests have been 

conducted (16 in all) on the same data, a Bonferroni corrected p-value of 0 .007  was u sed - so only 

p-values less than this num ber may be considered as statistically significant at the 5% level of 

significance.

10 -

fixed

Fix_rem

removable

Figure 48. Oneway analysis of psychological discomfort by prosthesis type fixed (37 patientsj/removable 

(25 patients).
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Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 2 2 2 2 4 6 6

removable 2 2 2 4 5.75 9 10

p =0 .0375

Figure 49. Statistical Summary for psychological by by prosthesis type fixed (37 patients)/removable (25 

patients).

10-

9 -

7 -

4 -

3 -

nxed removable

F ix .rem

Figure SO.Oneway analysis of psychological disability by prosthesis type fixed (37 patients)/removable (25 

patients).

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 2 2 2 2 2 3 6

removable 2 2 2 4 5 8 10

p =0 .0001

Figure 51.Statistical summary of psychological disability prosthesis type fixed (37 patients)/removable (25 

patients).
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Results: Subgroup: Maxillary group only:

When the maxillary subgroup was analyzed separately, the removable group demonstrated 

worse oral health related quality o f life across the seven domains . While higher oral health 

impact profile scores were reported in each o f the seven domains (table 8), no statistically 

significant differences were found when the Wilcoxon Rank Sums test was applied (Appendix 4). 

Because o f multiple hypotheses testing (8 comparisons) a p-value o f 0.05/8 = 0.0062 was needed 

before considering any single result as significant at an overall 5% level o f significance.
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Table S.Maxillary group: OHIP subtotal scores (percentages of maximum score)

Functional

Limitation

Physical

Pain

Psychological

Discomfort

Physical

Disability

Psychological

Disability

Social

Disability

Handicap

Removable 37.7 44.4 45.5 37.7 37.7 30.0 31

Fixed

Prostheses

32.2 33.3 40.0 30.0 23.3 24.4 20.0
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Results: Complications of Prostheses:

Removable (Overdenture) Group:

Of the 25 patients w ho received an overdenture prosthesis, 13 patients experienced at least one  

complication (52% ). The most com m on com plication which occurred in this group was gingival 

inflam m ation/hyperplasia o f the  tissues surrounding the im plants and Dolder bars . This occurred 

in 5 out o f the 25 patients (20 %). Peri-im plant mucositis was the next most com m only occurring 

complication, occurring in 4 patients( 16%). This is defined as a 'reversible inflam m atory process 

in the soft tissues surrounding a functioning im plant'[77] and clinical features are include the  

classical symptoms o f inflam m ation, such as swelling and redness.

Peri-implantitis occurred in 2 patients (8%). Peri-im plantitis is an 'In flam m atory process 

additionally characterized by loss o f peri im plant bone'. Clinical symptoms include presence of an 

in flam m atory lesion in the peri -im plant mucosa and the loss o f peri- im plant bone. Bleeding on 

probing as well as bone loss on radiographs had to occur fo r a diagnosis o f peri-im plantitis to  be 

made. Only one patient in the group lost an im plant and this was due to peri-im plantitis . Two  

patients (8%) experienced denture stomatitis.

Mechanical complications such as clip fracture occurred in 3 patients (12% ), loosening of the  

retentive mechanism in 2 patients (8%), fracture of the tem porary  denture prosthesis in 2 

patients (8%) and fracture o f the acrylic base in one patient (4%). Prosthesis screw loosening 

occurred in tw o  patients (8%) and prosthesis screw fracture occurred in one patient (4%).

Two patients (8%) reported neuro-sensory disturbance which was transitory, one patient (4%) had 

speech difficulty which resolved a fter a few  weeks and one patient had the prosthesis rem ade as 

they w ere unhappy w ith  the aesthetic appearance o f the teeth  (4%) (Table 9).
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Table 9. Overdenture Complications

Overdenture Complications Number of Patients 

affected

% of patients affected

Soft Tissue Complications

Gingival Inflam mation/Hyperplasia 5 20

Peri-implant Mucositis 4 16

Peri-implantitis 2 8

Denture Stomatitis 2 8

Mechanical Complications

Clip Fracture 3 12

Loosening o f Retentive Mechanism 2 8

Fractured Temporary Prosthesis 

Base

2 8

Prosthesis Screw Loosening 2 8

Prosthesis Screw Fracture 1 4

Other

Implant Loss 1 4

Neuro-sensory Disturbance 2 8

Speech 1 4

Aesthetics 1 4

Fixed Complete Denture Group:

Out o f the 37 patients w ho received a fixed com plete denture prosthesis, 12 patients experienced  

at least one com plication (32% ). Peri- im plant mucositis accounted for the most common
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complications, occurring in 5 out of tine 37 patients (13.5%). Peri-implantitis occurred in 3 

patients (8.1%) and implant loss occurred in two patients (5.4%).

Mechanical complications included prosthesis screw loosening in 2 patients (5.4%), fractured 

teeth in one patient (2.7%) and fracture of temporary denture in one patient (2.7%). Temporary 

neuro-sensory disturbance was reported in 2 patients (5.4%) and one patient had the prosthesis 

remade as they were unhappy with the aesthetic appearance of the teeth (2.7%) (Table 10).

Table 10. Complications Implant Fixed Complete Dentures

Fixed Compete Denture 

Complications

Number of 

patients affected

% of patients affected

Soft Tissue Complications

Peri-implant Mucositis 5 13.5

Peri-implantitis 3 8.1

Mechanical Complications

Fractured Teeth 1 2.7

Fractured Temporary 

Prosthesis Base

1 2.7

Prosthesis Screw Loosening 2 5.4

Other

Implant Loss 2 5.4

Neuro-sensory Disturbance 2 5.4

Aesthetics 1 2.7
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Chapter 5: Discussion

Database Results:

While th e  main pu rpose  of th e  d a ta b a se  in this project was to  identify ou r  s tudy  population, 

namely patien ts  w ho had received a fixed com ple te  d en tu re  implant p rosthesis  or  an 

o v e rd en tu re  with a t least 4 implants, it also provided som e  useful da ta  a b o u t  implant t r e a tm e n t  

provided in th e  den ta l hospital over a six year  period. Prior to  this th e re  w as no record of any 

details of implants  placed or res to red  in th e  Dublin Dental Hospital. It is hoped  th a t  in fu tu re  this 

d a tab ase  could be useful for fu r the r  research, including th e  calculation of survival/success data . 

As da ta  is recorded  in a 'p e r  implant ' as well as 'p e r  pa tien t ' basis, it will be  useful to  identify 

popula tions w ho  received a particular implant ty p e /im p lan t  prosthesis.

The n u m b er  of implants placed each year  reflects th e  ever increasing popularity of implants as a 

t r e a tm e n t  modality. A seven fold increase in th e  n um ber  of implants placed in this hospital was 

no ted  from  th e  year 2000 to  2006. Implant den tis try  has enjoyed an expansion of new  

applications, techn iques ,  m aterials  and devices since th e  early 1980s. T oge the r  with do cu m en ted  

high success rates, this has resulted  in th e  n u m b er  of  den ta l implants p rocedures  increasing 

steadily worldwide, reaching an es t im a ted  o ne  million dental im plan ta tions per  year  [81].

In this s tudy  452 pa tien ts  received 1111 implants with an average  of 2.45 implants per  patient. 

The n u m b e r  of implants placed com pares  to  o th e r  studies over a five year  period. Lazarra e t  al 

d o c u m e n te d  th e  p lacem ent of 1969 implants in 653 patien ts  over a five year  period with an 

average  of  3.03 implants placed per  person [82] .

The average  age  of pa tien ts  in ou r  study was 56.7 years, with th e  highest p e rcen tage  of pa tien ts  

being in th e  40-60 y ear  age group (38.5%). O ther  studies  have repo r ted  a similar t rend . M undt, in 

2006 [83] rep o r ted  on private practice results of 663 implants in 159 pa tien ts  and found th e
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average age to  be 54 years. Similarly, the average age in a study carried out in a dental school in 

Spain was found to  be 44.5years and the largest percentage of patients belonged in the  40-49  

year old group [84]. In a retrospective study carried out on 1925 consecutively placed implants in 

private practice, W agenberg and Froum reported the average age to be 57.9  years [8 5 ] . This 

could be a reflection o f the age when patients tend to  lose the ir teeth  or begin to  have problems 

wearing dentures due to  advancing resorption. It could also be due to an im proved financial 

situation during this tim e fram e. Advancing age in itself would appear not to  be a contra 

indication to  im plant trea tm en t based on the results o f this study, as 26% of the  to ta l num ber of 

implants placed w ere in the 60-80  year old group. Similarly in the above m entioned study carried 

out by Lazzara et al, the  largest percentage o f patients (31%) was found in the 61 -70  year old age 

group [82].

W ith  regard to the type of prosthesis supported by the implants, nearly half (49%) o f the implants 

placed supported a single im plant prosthesis , only 9% supported a fixed partial denture, 21%  

supported overdenture prostheses and 21% supported fixed com plete dentures. In a 5 year 

retrospective study on 441 implants, Penarrocha reported in his study th a t only 10% of implants 

supported a single unit prosthesis, 26.5%  supported a fixed partial denture, 44% supported an 

overdenture and 19.5%  supported a fixed com plete denture[84]. The high num ber fo r the single 

unit prostheses and the relatively low num ber for the fixed partial dentures would seem to reflect 

a trend in this hospital to place additional fixtures and splint them  instead of a fixed partial 

denture in the partially dentate patients.

A higher proportion of implants w ere recorded in the maxilla (58.5% ) versus the m andible (41.5%)

in this study. This is similar to  o ther studies; 58% maxilla, 42% mandible (M undt 2006) [83]and

62% maxilla, 38% m andible (W agenberg 2006) [85]. Possible explanations of the higher
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proportion in the maxilla may be tooth loss due to trauma or a higher demand in the maxilla for 

aesthetic reasons. Indeed 32% of all implants placed in this study were in the anterior maxiila and 

a similar figure 29.5% was recorded in Wagenberg/Froum's study [85],

Only 11.5% of all implants were placed in the molar region (5.5% maxiila, 6% mandible) in this 

study. This may reflect a lack of patient demand fo r implants outside the aesthetic zone or the use 

of longer cantilevers in overdenture/fixed complete denture prostheses, obliterating the need for 

implants fu rther posteriorly. Other studies report a much higher percentage o f implants in the 

molar region; 33% in molar region (Mundt 2006)[83] and 24% (10.5% maxilla, 13.5 mandible) by 

Wagenberg/Froum [85].

Patient Satisfaction

Generally patient satisfaction was very high in both the implant overdenture and fixed complete 

denture groups. In the 'overall satisfaction' category, the median scores fo r the fixed and 

removable groups were 1 (totally satisfied) and 2 (very satisfied) respectively. Indeed the 

majority o f categories in the patient satisfaction questionnaire had median scores o f 1 (totally 

satisfied) or 2 (very satisfied). Just tw o  categories;' ability to perform oral hygiene' fo r the fixed 

group and ' length of tim e treatm ent took' fo r the removable group had a median score o f 3 

(reasonably satisfied) and no category had a median score of 4 (unsatisfied) or 5 (not at all 

satisfied).

The high overall satisfaction median scores are similar to  another study carried out by Allen and

McMillan who used the same Likert scale and reported a median o f 2 (very satisfied) in the

general satisfaction domain for patients who received a full arch implant prosthesis (fixed or

removable) [86]. In the same study, the patient group who requested an implant prosthesis but
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received conventional com plete dentures had a median score o f 3 (reasonably satisfied) and 4 

(not very satisfied) fo r maxillary and m andibular dentures respectively. This lends support to  the  

fact th a t patients who receive im plant supported prostheses are generally m ore satisfied than  

those w ho receive com plete dentures.

In this study, subjects in the rem ovable im plant overdenture group reported significantly low er 

overall satisfaction than the fixed com plete denture im plant group. For the  m ajority o f categories 

(aesthetics, chewing capacity, speech, discomfort w ith surgical/restorative procedures, 

complications, and tim e trea tm en t took procedures) higher scores for the rem ovable group w ere  

reported, indicating they w ere less satisfied. This was surprising in the case o f speech , as the  

literature generally reports b e tte r speech w ith overdenture prostheses due to form ation  o f a 

palatal seal w ith the prosthesis [87].

W ith  regard to  ' discomfort w ith  surgical procedures', one would have expected the rem ovable  

group to  be m ore satisfied as, in general, few er implants are placed w ith these prostheses. In this 

study overdentures and fixed com plete dentures had an average of 4 and 5 implants respectively  

per prosthesis. Five implants per fixed com plete denture is a relatively low num ber and could be 

explained by the fact that a higher proportion o f the fixed prostheses w ere placed in the  

mandible, therefore  requiring fe w e r fixtures than the maxilla. This offers an explanation fo r the  

lack o f d ifference in the  'discom fort w ith surgical procedures ' category.

Interestingly, patient's overall satisfaction seemed to  over ride expected differences betw een the  

groups. For exam ple , the rem ovable group who w ere 'overall' less satisfied w ere also less 

satisfied w ith aesthetics, speech and discomfort with surgical procedures, param eters which  

typically would be expected to  be b e tte r for the rem ovable group.

In just th ree categories; cost, satisfaction w ith treating doctor and ability to perform  oral hygiene

measures, the fixed group w ere  less satisfied compared to  the rem ovable group. These findings

are typical in the case of cost (m ore fixtures placed, higher laboratory fees) and ability to  perform
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oral hygiene procedures (cannot be rem oved for cleaning) but surprising in the  case o f low er 

'satisfaction w ith  the  treating doctor'. Possible explanations nnay include higher trea tm en t 

expectations in the  fixed group or a lack of com m unication on the part o f the treating dentist.

One may argue th a t an im plant overdenture as a trea tm en t m odality is easier to  com m unicate to  

patients due to  its resemblance to a conventional denture.

W ith relation to the  above results, a statistical significant difference was only observed w ith  

overall satisfaction, chewing capacity and aesthetics, w ith the rem ovable group being less 

satisfied w ith  these factors. H ow ever w e cannot conclude there is no difference in the other 

categories due to  a lack o f pow er in the study.

The higher level o f general dissatisfaction w ith rem ovable prostheses differs from  o ther reports in 

the literature. Feine et al, [88] in a random ized cross over trial, found approxim ately half of all 

patients preferred rem ovable overdentures to fixed prostheses. This lends some support for our 

findings, considering that those who judged stability and chewing ability as the most im portant 

factors preferred the fixed prostheses, while those w ho judged ability to  clean m ore im portant, 

selected the rem ovable prosthesis.

Interestingly patients w ho judged aesthetics to  be m ore im portant in Feine's study preferred the  

rem ovable prosthesis, presumably due to  the soft tissue support afforded by such prostheses. In 

our study, patients w ith rem ovable prostheses w ere  significantly less satisfied w ith the aesthetics 

than patients w ith  fixed prostheses. Possible reasons may include the appearance of the flange of 

the  overdenture or the fact that rem ovable prostheses have a stronger tendency to  result in an 

excessive too th  display due to  the additional bulk o f com ponents (bars/clips) required for 

overdenture prostheses.
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Maxillary Sub-group

In general, overall satisfaction fo r the  maxillary sub-group was very high, w ith  m edian scores o f 1 

(totally satisfied) and 2 (very satisfied) in the 'overall satisfaction' category fo r the fixed and  

rem ovable groups respectively. Nonetheless the  rem ovable group had a statistically significant 

low er level o f ' overall satisfaction' than the fixed group. Contrary to  these findings, a study 

carried out by Heydecke et al [89] found th a t rem ovable long bar overdentures based on four to  

six implants received significantly higher ratings of general satisfaction than fixed prostheses. In 

this study patients rated their ability to  speak and ease o f cleaning significantly b e tte r w ith  

rem ovable prostheses.

The other categories th a t showed a statistically significant difference betw een the tw o  maxillary 

groups w ere ' willingness to undergo procedure again', 'tim e trea tm en t to o k ' and aesthetics, 

w ith the  rem ovable group being less satisfied. This unwillingness to  undergo the  procedure again 

and the lengthy perception o f trea tm en t tim e could be related to  the low er levels o f overall 

satisfaction reported by the  rem ovable group. Perhaps the  low er levels of satisfaction w ith  the  

aesthetics w ere surprising but given that the m edian scores for this category w ere  1 (totally  

satisfied) and 2 (very satisfied) in the  fixed and rem ovable groups respectively, it would seem that 

this is not a m ajor problem  for most patients.

Contrary to the findings in the main group, no significant difference was noted in the  satisfaction 

w ith  the chewing capacity betw een the fixed and rem ovable maxillary groups. A trend to  extend  

maxillary prostheses fu rther posteriorly than m andibular prostheses fo r aesthetic reasons may be 

a plausible explanation. The longer cantilever in the maxillary prosthesis could account fo r this 

lack o f d ifference but as there was only 18 patients in this group, no valid conclusions may be 

m ade.
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Oral Health Impact Profile

The OHIP m easurem ent tool was used as the instrum ent for this survey as it is the most 

com prehensive and sophisticated oral status measure currently available. It has good internal 

reliability and been validated in num erous cross sectional population studies[79]. The m odified  

short form  OHIP-14 was chosen over the OHIP-49, which is impractical in a clinical setting due to  

its length.

There has been some concern that the  short form  OHIP-14 may not detect im provem ents  

following clinical intervention, ie, there  is a floor effect. This may be explained by the well known 

psychometric principle that decreasing the num ber of items in a health status measure may 

adversely affect its m easurem ent properties [90].

A fu rther concern with the OHIP-14 is that it does not contain an item  related to perceived  

chewing difficulty. These lim itations led to the developm ent o f the  OHIP-EDENT , a 19 item  form  

specific for edentulous patients by Allen and Locker [91]. This form  exhibited less susceptibility to  

floor effects than the OHIP-14 and appeared to measure change as effectively as OHIP-49 in the  

edentulous patient. However, as it does not contain questions w ith  reference to  speech or taste, 

it was deem ed unsuitable for this study. To overcom e these lim itations, it was decided to  

com bine th e  OHIP-14 w ith a patient satisfaction questionnaire which addressed, among other 

things, chewing function.

Oral Health Related Quality of Life:

The entire range o f prosthetic therapy has not been sufficiently investigated by investigations on 

oral health related quality of life (OHRQOL )so far. W hile m any studies have shown the
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im provem ent in OHRQOL for patients who receive im plant supported prostheses com pared to  

conventional dentures, few  studies have com pared OHRQOL in edentulous patients w ho receive 

different types o f im plant prostheses..lt has been argued th a t health care resources cannot be 

properly allocated w ithout a com plete understanding o f the behavioural and psychological 

consequences o f therapies [92]. The assessment o f the patient perspective offers new  

opportunities for the  im provem ent o f oral and dental care, which is also driven by the conceptual 

approach o f patient centred care [93],

In general, patients w ith  a fixed prosthesis had b e tte r OHRQOL than those provided w ith  a 

rem ovable prosthesis. The m edian score fo r the fixed group was 2 (indicating patients 'hardly 

ever' experienced problems) in all the OHIP domains, w ith the  exception o f the'physical pain' 

dom ain. The 'physical pain' m edian score was 3, indicating patients 'occasionally' experienced  

problems in this dom ain. The m edian score fo r the  rem ovable group was 4 (indicating that 

patients experienced problems 'very o ften ') in all domains apart from  'social disability' and 

'handicap'. In these domains, the median score was 2 ( indicating patients 'hardly ever' 

experienced problems).

In this study, subjects in the fixed com plete denture im plant group reported significantly few er 

problems that the rem ovable im plant overdenture group in the  psychological discom fort and 

psychological disability domains o f the 14 item OHIP scale. This is not surprising as the  

psychological advantage of fixed prostheses is well docum ented, w ith  patients often feeling 'they  

are better than my own tee th ' [19]. Functional lim itation and physical disability scores also 

indicated few er OHRQOL problems for the fixed com plete denture  im plant group and the  

difference approached significance. This is in contrast to  results from  a study by Zitmann and 

M arello  [65] w ho reported an im provem ent in function, psychological well being and selfesteem  

fo r patients w ho received a rem ovable or com plete fixed im plant prostheses but no significant 

difference for th e  tw o  types of prosthesis. However, comparisons are difficult as a visual
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analogue scale w ith  a non-validated questionnaire was used in this study. Interestingly, Feine 

reported th a t o f all the param eters investigated (function, aesthetics, speech) self esteem  was the  

factor which im proved the  most following prosthetic rehabilitation, highlighting the im portance  

of psychological param eters in OHRQOL [74],

The use of a validated questionnaire such as the OHIP facilitates comparisons w ith o ther studies 

to  be made. A study by Awad and Locker comparing 'sim ple' im plant overdentures (tw o fixtures) 

and conventional com plete d en tu res , reported few er OHRQOL problems in the  im plant group 

than in the conventional group. They also investigated the im provem ent o f OHRQOL for patients  

provided w ith  these prostheses using the OHIP-49 questionnaire [42], Significant im provem ents  

w ere reported in all 7 domains w ith all post trea tm en t values being significantly low er(m eaning  

better OHRQOL) than those reported in this study. This may indicate that patients treated  with  

'sim ple' overdentures are proportionately m ore satisfied than those treated  with complex 

overdentures or fixed com plete dentures.

An OHRQOL study carried out by Sonoyama et al. found similar results to  our study, w ith regard 

to  physical function and psychological states [94], This study compared OHRQOL in patients  

provided w ith  im plant fixed supported and resin bonded fixed prostheses (RBB) fo r bounded  

edentulous spaces. As the OHIP questionnaire was com bined w ith the Nottingham  health profile 

questionnaire, the  category names varied slightly to  the domains in our study, but as the subtotal 

scores w ere  calculated using a Likert 5 point scale and expressed as a percentage o f the total, 

comparisons can be draw n.The OHRQOL scores fo r the category 'physical function' in the im plant 

supported group and the  RBB groups w ere 28.3 and 31.2 respectively, w ith  the low er score 

indicating b e tte r OHRQOL. These are similar to  the  scores fo r the 'functional lim itation ' domain in 

our study which w ere  35.2 fo r the im plant overdenture group and 30 fo r the fixed com plete  

denture group. Hence it w ould seem that there  is little difference in the functional lim itation  

imposed on the patien t by these four prostheses. The scores fo r 'psychological state' in
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Sonoyama's study w ere 21.2 (im plant supported) and 21 .4  (RBB) and com parable to  our score o f 

23.5 in the  'psychological discom fort' dom ain fo r the  fixed com plete denture  group. The score in 

this dom ain fo r the overdenture group in our study was higher (38.4) than any o f these, which  

lends support to  the credence th a t any fixed prosthesis will have a low er im pact on a patient's  

psychological discomfort than a rem ovable one.

Complications

Im plant overdentures are generally accepted to have greater com plication rates than fixed 

prostheses. In this study, 52% o f the patients who received an overdenture prosthesis, (13 /2 5  

patients) experienced at least one complication . The corresponding figure in the fixed com plete  

denture prosthesis group was 32% (12 /3 7  patients). The average follow  up periods w ere 25.5  

months (range o f 3 to  66 months) and 24 months (range 3 -80 m onths) fo r the  overdenture and 

fixed groups respectively. W hile  these figures fo r complication incidents are quite high, it should 

be noted th a t the m ajority o f the complications w ere m inor in nature. The definition of a 

complication in this study defined by Goodacre [48] as: 'A secondary condition th a t developed  

during or a fte r im plant surgery or prosthesis placem ent'. He also stated th a t 'the occurrence of a 

complication does not necessarily indicate (and most o f the  tim e does not indicate) that 

substandard dental care was provided and also does not necessarily m ean that clinical failure has 

occurred'.

One patient in the overdenture group (4%) and tw o  patients in the fixed group (5.4% ) suffered  

from  im plant loss, the  cause of which was deem ed to be peri- im plantitis. In the overdenture  

group, nearly half o f the complications that occurred w ere related to  the soft tissues (44%). 

Gingival inflam m ation/hyperplasia was the com m onest o f these (20%) follow ed by peri-im plant
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mucositis (16%) pa tien ts  and d en tu re -s tom ati t is  (8%). General observations included, a lack of 

space  to  perm it a d e q u a te  hygiene un d e r  th e  Dolder bar and a low aw areness  am ong  th e  pa tien ts  

of th e  ex istence of th e se  complications. Goodacre  in his meta-analysis, repo r ted  a similar figure 

of 19% for gingival hyperplasia /inflam m ation associa ted  with o v e rd en tu re  p ros theses  [76]. The 

fixed g roup  had a much lower incidence of soft t issue complications (13.5%) as is generally 

rep o r ted  in th e  l iterature  [95].

With regards  to  mechanical complications, a higher incidence w as  also observed  with th e  

o v e rd e n tu re  g roup  (36%) com pared  to  th e  fixed g roup  (8%). G oodacre  [76], in a his m eta-analysis 

rep o r ted  a similar high incidence of mechanical complications, with  30% of ove rd en tu re  

p ro s th ese s  suffering from a loss of the ir  re ten tion  m echanism  , with  16% of th e se  being re la ted  to  

clip frac ture . In this study, a slightly lower incidence of clip frac tu re  occurred  (12.5%).

Neuro-sensory  d is turbance  was th e  m ost com m on  surgical complication to  occur, affecting tw o 

pa tien ts  (8%) in both  groups. All pa t ien ts  recovered  com pletely  in a short  tim e. This is very close 

to  th e  m ean  incidence of 7%, repo r ted  by G oodacre  in his meta-analysis  [76]. He also repo r ted  a 

slightly higher incidence in pa tien ts  w ho w ere  having implants placed in association with implant 

o v e rd en tu re s ,  p resum ably  due  to  th e  m ore  extensive bone  resorp tion  typically seen  in these  

patients.

The incidence of  aesthe tic  complications was very low in both  groups, with only o n e  patien t in 

each  g roup  having th e  prosthesis  rem a d e  d u e  to  unsatisfactory ap p e a ra n ce  of th e  tee th .  This is 

surprising given th e  statistically significant higher proportion  o f  o v e rd e n tu re  pa tien ts  w ho w ere  

less satisfied with th e  aes the tic  o u tco m e  of the ir  prosthesis. It m ay be th a t  pa tien ts  who w ere  less 

satisfied with th e ir  p ros theses  failed to  voice the ir  concerns to  th e  trea t ing  dentis t .  A s tudy by 

Riefel e t  al has show n th a t  successful direct com m unication  with pa tien ts  is an im portan t  fac tor  in 

d e te rm in ing  p a tien t  satisfaction [96]
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Surprisingly, no complications w ith speech w ere reported in the fixed group and only one patient 

in the rem ovable group experienced this com plication. This was reflected in the  patient 

satisfaction survey, in which a higher proportion of patients in the overdenture group w ere less 

satisfied w ith  speech, although this finding was not statistically significant. In a cross over study 

comparing maxillary fixed prostheses w ith overdentures Heydecke et al. reported th a t subjects 

made a significantly higher percentage of sounds correctly w ith overdentures com pared to  fixed 

prostheses. It has been also been suggested th a t patients' ability to  adapt and tim e  are  

responsible for the  low frequency of speech complications [48],

Surprisingly, despite the higher incidence o f complications observed in the overdenture  group, no 

statistically significant difference betw een the  groups was noted w ith regard to  complications in 

the patient satisfaction survey or in the domains of functional lim itation or physical disability in 

the OHIP survey. This suggests th a t the complications in general are relatively m inor in nature and 

patients in many cases may be unaw are o f th e ir existence.

Limitations of the Study:

There are some lim itations to this study. As the  study was retrospective, it was prone to selection 

bias as allocation was not random ized , therefore  it would be inappropriate to  infer that the  

differences betw een the  groups could only be ascribed to  the  trea tm en t intervention.

W hile the tw o  study groups w ere relatively homogenous in term s of age and sex, there  was a 

greater num ber in th e  fixed group (37) com pared to  the rem ovable group (25). Furtherm ore, a 

greater proportion o f the  rem ovable prostheses w ere in the  maxilla and a greater proportion of
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the fixed prostheses were in the nnandible. The relatively small sample size made it difficult to find 

statistically significant differences between the two groups.

While every attempt was made to identify every patient who received an implant overdenture on 

four implants , or a implant fixed complete denture, possible errors in the database may have 

resulted in some patients being missed. Incomplete dental records, charts being unavailable for 

analysis or errors associated with entering the information into the database could have resulted 

in patients being missed. Sixty two of the 78 patients identified from the database were included 

in the study. Out of the 16 patients who weren't included, 10 had fixed complete dentures and six 

had overdenture prostheses. The most common reason for failure to attend was geographic 

location and unwillingness to travel (8 patients), followed by incomplete contact details (3 

patients). Four patients could not attend due to illness and one patient had died.

In addition to selection bias, this study also had recall bias, as subjects had to recall whether 

certain incidents had occurred during the last year. Information bias was also a risk factor as there 

could have been errors in data collection or patients could have been tempted to tell us what they 

thought we wanted to hear.

While a prospective design was not feasible due to the lengthy time required for such a project, it 

would have allowed OHRQOL scores to be calculated before and after treatment, thus allowing a 

more meaningful interpretation of the influence the different prosthesis types had on patients' 

oral health related quality of life.
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Conclusions:

Generally, patient satisfaction was high in both the  im plant overdenture and fixed com plete  

denture groups. Patients w ith rem ovable im plant overdenture prostheses had statistically 

significantly low er overall satisfaction as well as low er satisfaction w ith th e  chewing capacity and 

aesthetics o f the ir prostheses com pared to  patients w ith com plete fixed im plant prostheses.

Overall patients w ith  a fixed prosthesis had b e tte r OHRQOL than patients w ith  rem ovable im plant 

overd entures , although the difference was only statistically significant in the  psychological 

discomfort and psychological disability domains o f the oral health im pact profile (OHIP-14) 

questionnaire.

Patients w ith rem ovable im plant overdentures experienced more complications than patients  

who received com plete fixed im plant prostheses, over a similar tim e period.

The results o f this study w ere generally consistent w ith those found in the literature . Due to  the  

fact that no baseline surveys w ere carried out and that patient allocation to  the  tw o  groups was 

not random ized, it would be inappropriate to infer that the differences betw een  the  groups 

could only be ascribed to  the trea tm en t intervention. To overcome the difficulties associated 

w ith ethical approval fo r random ization, a prospective w ithin subject cross- over t r ia l , w here each 

patient receives both type o f prostheses for a period o f tim e would be helpful in determ ining if 

the  above differences w ere indeed due to the  trea tm en t intervention.
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Appendix 1: Results Patient Satisfaction

1. Oneway Analysis of Overall Satisfaction By fix rem

4.S

4 -

o 3 .S -

| l . 5 -

0.5
fixed removable

fix_rem

Quantiles

Level Minimum 10% 2S% Median 75% 90%

fixed 1 1 1 1 2 3

removable 1 1 1.5 2 3 3

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean (Mean-MeanO)/StdO

fixed 37 999.500 27.0135 -2.540

removable 25 953.500 38.1400 2.540

1-way Test, ChiSquare Approximation

CliiSquare DF Prob>ChiSq

6.4885 1 0.0109

Maximum

4

4

Significant difference -  removable group had a slightly higher median score.



2. Oneway Analysis of 'Recommed procedure By fix rem'

o2 *

fix_rem

Quantiles

Level Minimum 10% 25%

fixed 1 1 1

removable 1 1 1

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum

fixed 37 1105.00

removable 25 848.000

Median 75% 90% Maximum

1 2  3 5

1 2.5 3 4

Score Mean (Mean-MeanO)/StdO

29.8649 -1.013

33.9200 1.013

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.0425 1 0.3072

No significant difference between groups



3. Oneway Analysis of 'Willing to have procedure done again' By fix rem

« 5- « 
c o
a

T3
«J ■». 
O ^
a

■s
O)
£ 1 -

fix_rem

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 1 1 1 1 3 3 5

removable 1 1 1 2 3 3.4 4

Wllcoxon /  Kruskal-Wallls Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 37 1044.50 28.2297

removable 25 908.500 36.3400

(Mean-MeanO)/StdO

-1.858

1.858

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

3.4808 1 0.0621

No significant difference between groups



4. Oneway Analysis of Oral hygiene Bv fix rem

2 -

fixed

fix_rem

removable

Quantiles

Level iVlinimum 10% 25% Median 75% 90% Maximum

fixed 1 1 2 3 4 4 5

removable 1 1 1 2 3.5 4.4 5

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean (Mean-MeanO)/StdO

fixed 37 1235.00 33.3784 1.018

removable 25 718.000 28.7200 -1.018

2-Sample Test, Normal Approximation

S Z Prob>|Z|

718 -1.01814 0.3086

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.0517 1 0.3051

No significant difference between groups



S.Onewav Analysis of 'Satisfaction with treating doctor' By fix rem

w 4 . 5o
■o
g’a.s 
S  3 -

5 2 . 5 -

o
Sl-5-
= I- 
\ s -

fixed

fix rem

Quantiles

Level

fixed

removable

Minimum

1

1

10%

1

1

25%

1

1

Median

1

1

75%

1

2

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level

fixed

removable

Count

37

25

Score Sum

1090.50

862.500

Score Mean

29.4730

34.5000

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

2.6165  1 0.1058

90% Maximum

2.2  4

3 4

(Mean-MeanO)/StdO

- 1.607

1.607

No significant difference betw/een groups



6. Oneway Analysis of Cost By fix rem

fixed removable

fix_rem

Quantiles

Level Minimum 10% 25%

fixed 0 0 0

removable 0 0 1

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum

fixed 37 1154.50

removable 25 798.500

Median 75% 90% Maximum

1 3  3 3

2 2.5 3 4

Score Mean (Mean-MeanO)/StdO

31.2027 -0.156

31.9400 0.156

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

0.0266 1 0.8704

No significant difference between groups



7. Oneway Analysis of 'Time treatm ent took' By fix rem

E
i= 2 -

fixed removable

fix  rem

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 1 1 1 2 3 4 5

removable 1 1 2 3 3 5 5

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 37 1077.00 29.1081

removable 25 876.000 35.0400

(Mean-MeanO)/StdO

-1.317

1.317

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.7536 1 0.1854

No significant difference between groups



8. O new ay Analysis of In fo rm a tio n  given prior to  tre a tm e n t ' By fix rem

f ix .re m

Q uantiles

Level M inim um 10% 25% M edian 75% 90% M axim um

fixed 1 1 1 1 2 3 4

removable 1 1 1 2 3 4.4 5

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score M ean

fixed 37 1099.50 29.7162

removable 25 853.500 34.1400

(M ean-M eanO)/StdO

- 1.021

1.021

1-way Test, ChiSquare A pproxim ation

ChiSquare DF Prob>ChiSq

1.0594 1 0.3034

No significant difference between groups



9. O new ay Analysis o f Com plications By fix rem

^ 3 -
Q.
E

U 2 -

flx_rem

Q uantiles

Level M inimum 10% 25% M edian 75% 90%

fixed 1 1 1 2 2 3

removable 1 1 1 2 3 4.4

W ilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score M ean

fixed 37 1098.00 29.6757

removable 25 855.000 34.2000

(M ean-M eanO)/StdO

- 1.021

1.021

1-way Test, ChiSquare A pproxim ation

ChiSquare DF Prob>ChiSq

1.0575 1 0.3038

No significant difference between groups



10. Oneway Analysis of 'Discomfort restorative procedures 'By fix rem

Q  ■*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
fixed removable

fix_rem

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 1 1 1 2 2 3 4

removable 1 1 1 2 3 3.4 5

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 37 1144.50 30.9324

removable 25 808.500 32.3400

(Mean-MeanO)/StdO

-0.313

0.313

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

0.1029 1 0.7484

No significant difference betw/een groups



ll.O n e w a v  Analysis of 'Discomfort surgical procedures' By fix rem

p3-
3
lAc
£ 2
E

f ix  rem

Quantiles

Level Minimum 10% 25% Median 75%

fixed 1 1 1 2 3

removable 1 1 1 2 3

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 37 1153.00 31.1622

removable 25 800.000 32.0000

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

0.0356 1 0.8504

90% Maximum

3 5

4.4 5

(Mean-MeanO)/StdO

-0.181

0.181

No significant difference between groups



12. Oneway Analysis of Chewing Capacity By fix rem

fixed

fix_rem

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

f i xed 1 1 1  1 2 3  4

r emovabl e 1 1 1  2 3 3. 4 5

(Mean-MeanO)/StdO

-2.459 

2.459

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

6.0828 1 0.0137

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 37 1006.00 27.1892

removable 25 947.000 37.8800

Significant d ifference betw/een groups. Removable group has a slightly higher median score.



13. Oneway Analysis of Speech By fix rem

■4 -

**  a -a» 3

1 -

Hxed removable

fix^rem

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 1 1 1 1 2 3 5

removable 1 1 1 2 2 3 4

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 37 1111.00 30.0270

removable 25 842.000 33.6800

(Mean-MeanO)/StdO

-0.850

0.850

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

0.7354 1 0.3912

No significant difference between groups.



14. Oneway Analysis of Aesthetics By fix rem

4 -

fixed removable

fix^rem

Quantiles

Level Minimum 10% 25% Median 75% 90%

fixed 1 1 1 1 2 2.2

removable 1 1 2 2 3 4

Wllcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean (Mean-MeanO)/StdO

fixed 37 947.000 25.5946 -3.349

removable 25 1006.00 40.2400 3.349

1-way Test, ChlSquare Approximation

ChiSquare DF Prob>ChiSq

11.2703 1 0.0008

Maximum

5

5

Highly significant difference between groups. Removable group had a slightly higher median score.



15. Oneway Analysis of Overall satisfaction By no cost

4.5

4 -

2 . 5 -

5 i . 5 -

0.5

no_cost

Quantiles

Level Minimum 10% 25%

cost 1 1 1

no cost 1 1 1

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum

cost 48 1456.50

no cost 15 559.500

Median 75% 90% Maximum

2 2 3 4

2 3 3 3

Score Mean (Mean-MeanO)/StdO

30.3438 -1.363

37.3000 1.363

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.8825 1 0.1701

No significant difference between groups



16. Oneway Analysis of Overall satisfaction By Sex

4 .5

4 -

(5 i . 5 -

1 -

0.5

Quantiles

Level Minimum 10% 25%

F 1 1 1

M 1 1 1

Wilcoxon /  Kruskal-Wallis Tests (Ranl< Sums) 

Level Count Score Sum

F 45 1451.00

M 18 565.000

Median 75% 90% Maximum

2 2 3 4

2 2.25 3.1 4

Score Mean (Mean-MeanO)/StdO

32.2444 0.171

31.3889 -0.171

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

0.0320 1 0.8580

No significant difference between males and females in relation to overall satisfaction -  scoring is 

almost exactly the same.



Appendix 2: Results: Patient Satisfaction Subgroup:

1. Oneway Analysis of Overall Satisfaction By Prosthesis type

3.5

1.5 -

0.5
Mx f Mx. OD

P rosthes is type

Quantiles

Level Minimum 10% 25% Median 75% 90%

Mx F 1 1 1 1 2 2

MxOD 1 1 1.5 2 3 3

Maximum

2

3

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

Mx F 9 63.000 7.0000

Mx OD 9 108.000 12.0000

(Mean-MeanO)/StdO

-2.105

2.105

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

4.6364 1 0.0313

Significant difference between groups-group with removable prostheses have higher median scores



2.0newav Analysis of 'Recommend procedure' By Prosthesis type

E l . S -

0.5

3.5

2 -

Mx F

Prosthesistype

MX OD

Quantiles 

Level Minimum 10% 25% Median 75% 90%

Mx F 1 1 1 1 2 3

MxOD 1 1 1 2 3 3

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean (Mean-MeanO)/StdO

MxF 9 74.500 8.2778 -1.031

MxOD 9 96.500 10.7222 1.031

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.1661 1 0.2802

Maximum

3

3

No significant difference



3. Oneway Analysis o f ' Willing to undergo procedure again' by Prosthesis type

3 -

0.5
Mx F Mx OD

Prosthesistype

Quantiles

Level Minimum 10% 25% Median 75% 90%

Mx F 1 1 1 1 1.5 3

Mx OD 1 1 1 3 3 3

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

Mx F 9 64.500 7.1667

MxOD 9 106.500 11.8333

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

4.4545 1 0.0348

Significant d ifference-group 2 (removable) has a higher median score.

(Mean-MeanO)/StdO

-2.060

2.060

Maximum

3

3

4. Oneway Analysis of Oral Hygiene By Prosthesis type



0 2 -

Mx ODMx F

Prosthesistype

Quantiles

Level M inimum 10% 25% Median 75% 90% Maximum

Mx F 3 3 3 3 4 4 4

MxOD 1 1 2 3 4.5 5 5

Wilcoxon /  Kruskal-Wallls Tests (Rank Sums)

Level Count Score Sum Score Mean (Mean-MeanO)/StdO

MxF 9 93.500 10.3889 0.702

Mx OD 9 77.500 8.6111 -0.702

l-w ay Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

0.5603 1 0.4541

No significant difference



5. Oneway Analysis of Satisfaction with treating doctor By Prosthesis type

^ 4 . 5 -0
■o
W 3 . 5 -

«  5 -£
£ 2 . 5 -

1 2-

= H 
5i

0 . 5 -

Prosthesis type

Quantiles

Level Minimum 10% 25%

Mx F 1 1 1

Mx OD 1 1 1

WMcoxon /  Kruskal-Wallis Tests (Rank Sums] 

Level Count Score Sum

Mx F 9 72.000

Mx OD 9 99.000

Median 75% 90% Maximum

1 1 1 1  

1 2.5 4 4

Score Mean (Mean-MeanO)/StdO

8.0000 -1.767

11.0000 1.767

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

3.3667 1 0.0665

No significant difference



6. Oneway Analysis of Cost By Prosthesis type

5-

4 -

3-

5  2 -  

1- 

0 -

1

1

Mx F Mx 0 0  

Prosthesistype

Quantiles

Maximum

3

4

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean (Mean-MeanO)/StdO

Mx F 9 71.000 7.8889 -1.276

MxOD 9 100.000 11.1111 1.276

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.7457 1 0.1864

Level Minimum 10% 25% Median 75% 90%

Mx F 0 0 0.5 1 2.5 3

MxOD 0 0 1 3 3 4

No significant difference



7. Oneway Analysis of Time By Prosthesis type

4 .5 -

£ 3.5 -

2 .5 -

1.5
Mx ODMx F

Prosthesistype

Quantiles

Level Minimum 10% 25% Median 75% 90%

Mx F 2 2 2 2 3 3

MxOD 2 2 3 3 4.5 5

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

Mx F 9 61.500 6.8333

MxOD 9 109.500 12.1667

1-way Test, ChiSquare Approximation

ChlSquare DF Prob>ChiSq

5.3530 1 0.0207

Maximum

3

5

{Mean-MeanO)/StdO

-2.265

2.265

Significant difference -  group 2 has a higher median score and a wider response range.



S.O new av Analysis o f 'In fo rm ation  given prior to  tre a tm e n t ' By P rosthesistvpe

6

2  5 '0 
• c

S |
O’ S  ^  •Is
1 “2
oc 1-

0

Prosthesistvpe

Q uantiles

Level M inimum 10% 25% M edian 75% 90% M axim um

Mx F 1 1 1 2 2 3 3

MxOD 1 1 1 2 3.5 5 5

Wilcoxon /  Kruskal-Wallis T ests (Rank Sums)

Level Count Score Sum Score Mean (Mean-MeanO)/StdO

Mx F 9 79.500 8.8333 -0.519

MxOD 9 91.500 10.1667 0.519

l-w ay  Test, ChiSquare A pproxim ation

ChiSquare DF Prob>ChiSq

0.3204 1 0.5714

No significant difference



9. Oneway Analysis of Complications By Prosthesis type

4 -

0 2 -I  j  *■

Mx F Mx OD

Prosthesistype

Quantiles

Level Minimum 10% 25% Median 75% 90%

Mx F 1 1 1 2 2 3

MxOD 1 1 1 2 4.5 5

Maximum

3

5

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

Mx F 9 72.000 8.0000

MxOD 9 99.000 11.0000

(Mean-MeanO)/StdO

-1.207

1.207

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.5719 1 0.2099

No significant difference



lO.Onewav Analysis of 'Discomfort restorativelv^ By Prosthesis type

4 -

3 -

E 2 -

s i -

Mx ODMx F

Prosthesistype

Quantiles

Level Minimum 10% 25% Median 75% 90%

Mx F 1 1 2 2 2.5 3

MxOD 1 1 2 2 3.5 5

Maximum

3

5

Wilcoxon /  Kruskal-Waiiis Tests (Ranl< Sums)

Level Count Score Sum Score Mean

Mx F 9 75.500 8.3889

MxOD 9 95.500 10.6111

(Mean-MeanO)/StdO

-0.927

0.927

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

0.9528 1 0.3290

No significant difference



11. Oneway Analysis of 'Discomfort surgically' By Prosthesis type

^ 5 -
fO
p 4 -
3
i/i
C 3 -o

l2-u

^ 1 -

1

—

Mx F Mx 0 0  

Prosthesistype

Quantiles

90% Maximum

3 3

5 5

(Mean-MeanO)/StdO 

-0.640 

0.640

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

0.4707 1 0.4927

Level Minimum 10% 25% Median 75%

Mx F 1 1 1 2 3

MxOD 1 1 1 2 4.5

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

Mx F 9 78.000 8.6667

MxOD 9 93.000 10.3333

No significant difference



11. Oneway Analysis of 'Chewing Capacity' By Prosthesis type

Mx F Mx OD

Prosthesistype

Quantiles

Level Minimum 10% 25% Median 75% 90%

Mx F 1 1 1 1 2 3

MxOD 1 1 1 2 3 5

Maximum

3

5

Wilcoxon /  Kruslcal-Wallis Tests (Rani< Sums)

Level Count Score Sum Score Mean

Mx F 9 

MxOD 9

73.000

98.000

8.1111

10.8889

(Mean-MeanO)/StdO

-1.134

1.134

1-way Test, ChlSquare Approximation

ChiSquare DF Prob>ChiSq

1.3955 1 0.2375

No significant difference



12, Oneway Analysis of Speech By Prosthesis type

Mx f  MX OD

Prosthesistype

Quantiles

Level Minimum 10% 25%

Mx F 1 1 1

Mx OD 1 1 1

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum

Mx F 9 89.000

Mx OD 9 82.000

Median 75% 90% Maximum

2 2.5 3 3

2 2.5 3 3

Score Mean (Mean-MeanO)/StdO

9.88889 0.283

9.11111 -0.283

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

0.1093 1 0.7410

No significant difference



13,0newav Analysis of Aesthetics By Prosthesis type

4 -

Mx r  Mx OD

P ro s th e s is ty p e

Quantiles

Level Minimum 10% 25% Median 75% 90%

Mx F 1 1 1 1 2 2

MxOD 1 1 2 2 3 5

Maximum

2

5

Wilcoxon /  Krusl<al-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean (Mean-MeanO)/StdO 

Mx F 9 58.500 6.5000 -2.531

MxOD 9 112.500 12.5000 2.531

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

6.6522 1 0.0099

Highly significant difference -  group 2 has a higher median score and a wider range.

The Bonferroni corrected p-value is 0.003 -  so p-values less than this may be considered as really

significant.



Appendix 3: Results: Oral Health Related Quality of Life:

1. Oneway Analysis of Functional Limitation By Fix rem

6 -

4 -

2 -

7 -

fixed

Fix_rem

removable

Quantlles

Level Minimum 10% 25%

fixed 2 2 2

removable 2 2 2

Wilcoxon /  Krusl<al-Wallis Tests (Ranl< Sums)

Level Count Score Sum

fixed 38 1084.00

removable 24 869.000

Median 75% 90% Maximum

2 4 5 6

4 4.75  6.5 7

Score Mean (Mean-MeanO)/StdO

28.5263  - 1.740

36.2083  1.740

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>Ch!Sq

3.0551  1 0.0805



No significant difference

2.Oneway Analysis of Physical Pain By Fix rem

1 0 -

9 -

7 -

4 -

fixed

Quantiles

Level Minimum 10% 25%

fixed 2 2 2

removable 2 2 2

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum

fixed 38 1113.50

removable 24 839.500

Median 75% 90% Maximum

3 4 5.1 7

4 4.75 6.5 10

Score Mean (Mean-MeanO)/StdO

29.3026 -1.250

34.9792 1.250

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.5813 1 0.2086

No significant difference



3 . Oneway Analysis of Psychological Discomfort By Fix rem

10 -

9 -

8 -

7 -

4 -

fixed removable

Flx_rem

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 2 2 2 2 4 6 6

removable 2 2 2 4 5.75 9 10

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 38 1062.00 27.9474

removable 24 891.000 37.1250

(Mean-MeanO)/StdO

-2.072

2.072

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

4.3260 1 0.0375

significant difference -  removable group has a higher median and wider range of scores.



4. Oneway Analysis of Physical Disability By Fix rem

10 -

7 -

4 -

fixed removable

F ix .rem

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 2 2 2 2 4 5 6

removable 2 2 2 4 5 8 10

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 38 1080.50 28.4342

removable 24 872.500 36.3542

(Mean-MeanO)/StdO

-1.863

1.863

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

3.4999 1 0.0614

No significant difference



5. Oneway Analysis of Psychological Disability By Fix rem

10-

9 -

7 -

fixed removable

F ix .rem

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 2 2 2 2 2 3 6

removable 2 2 2 4 5 8 10

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 38 965.000 25.3947

removable 24 988.000 41.1667

(Mean-MeanO)/StdO

-3.919

3.919

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

15.4227 1 <.0001

highly significant difference -  group 2 has a higher median and wider range of scores.



S.Onewav Analysis of Social Disability By Fix rem

FIx.rem

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

fixed 2 2 2 2 2 4 6

removable 2 2 2 2 4 6 7

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 38 1065.00 28.0263

removable 24 888.000 37.0000

(Mean-MeanO)/StdO

-2.375

2.375

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

5.6836 1 0.0171

No significant difference



y.Onewav Analysis of Handicap By Fix rem

7 -

6 -

2 -

fixed removable

Flx_rem

Quantiles

Level Minimum 10% 25% Median 75% 90%

fixed 2 2 2 2 2 3.1

removable 2 2 2 2 4 6.5

WMcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

fixed 38 1105.00 29.0789

removable 24 848.000 35.3333

(Mean-MeanO)/StdO

-1.807

1.807

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

3.3026 1 0.0692

No significant difference



S.Onewav Analysis of Overall satisfaction By Fix rem

^ 4 -

?5 3 “

■g
S 2 “

fixed removable

Fix_rem

Quantiles

Level Minimum 10% 25%

fixed 1 1 1

removable 1 1 1

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum

fixed 38 1003.00

removable 24 950.000

Median 75% 90% Maximum

1 2  3 3

2 3 5 5

Score Mean (Mean-MeanO)/StdO

26.3947 -3.017

39.5833 3.017

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

9.1480 1 0.0025

Highly significant difference -  removable group has a higher median and wider range of scores.

Bonferroni corrected p-value is 0.007 -  so only p-values less than this number may be considered as 

statistically significant at the 5% level of significance.



Appendix 4:Results: Oral Health Related Quality of 

Life/Subgroup

l.O new av Analysis of Functional Limitation By Prosthesis Type

7 -

6 -

0 -

Mx F Mx OD

ProsthsisType

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

Mx F 0 0 2 3 4 5 5

MxOD 2 2 2 4 4.5 7 7

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

MxF 9 73.000 8.1111

Mx OD 9 98.000 10.8889

(Mean-MeanO)/StdO

- 1.101

1.101

2-Sample Test, Normal Approximation

S Z Prob>lZ|

98 1.10133 0.2708



1-way Test, ChiSquare Approximation

ChlSquare DF Prob>ChiSq

1.3161 1 0.2513

No significant difference between groups

2.Oneway Analysis of Physical pain By Prosthesis Type

12.5

10 -

7 . 5 '

5 -

2 . 5 -

0 -

- 2 .5
Mx ODMx F

ProsthsisType

Quantiles

Level Minimum 10% 25% Median 75% 90% Maximum

Mx F 0 0 2 3 4 5 5

MxOD 2 2 2 4 6.5 10 10

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean

Mx F 9 72.000 8.0000

MxOD 9 99.000 11.0000

(Mean-MeanO)/StdO

-1.192

1.192

2-Sample Test, Normal Approximation

S Z Prob>|Z|

99 1.19178 0.2333



1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.5317 1 0.2159

No significant difference between groups

3.Oneway Analysis of Psychological Discomfort By Prosthesis Type

MX F Mx 0 0

ProsihsisType

Quantiles

Level Minimum 10% 25%

Mx F 0 0 2

MxOD 2 2 2

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums) 

Leyel Count Score Sum

Mx F 9 75.500

Mx OD 9 95.500

2-Sample Test, Normal Approximation 

S Z

95.5 0.88838

Median 75% 90% Maximum

2 6 6 6

4 7 10 10

Score Mean (Mean-MeanO)/StdO

8.3889 -0.888

10.6111 0.888

Prob>|Z|

0.3743



1-way Test, ChiSquare A pproxim ation

ChiSquare DF Prob>ChlSq

0.8745 1 0.3497

No significant difference between groups

4 ,0 n ew av  Analysis of Physical Disability By ProsthesisTvpe

1 2 . 5

1 0 -

7 . 5 -

2 . 5 -

0 -

- 2 .5
Mx F Mx OD

Pro sth sisT y p e

Q uantiles

Level M inim um  10% 25%

Mx F 0 0 2

MxOD 2 2 2

W ilcoxon /  Kruskal-Wallis Tests (Rank Sums) 

Level Count Score Sum

Mx F 9 78.500

MxOD 9 92.500

M edian 75% 90% M aximum

2 4 5 5

2 6 10 10

Score M ean (M ean-M eanO)/StdO

8.7222 -0.614

10.2778 0.614

2-Sam ple Test, Norm al A pproxim ation

S Z P rob> |Z |

92.5 0.61427 0.5390



1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

0.4376 1 0.5083

No significant difference between groups

S.Onewav Analysis of Psychological Disability By Prosthesis Type

12 .5

10 -

7 . 5 -

2 .5 -

0 -

- 2 .5
Mx ODMx F

P ro s ihs isT ype

Quantiles

Level Minimum 10% 25%

Mx F 0 0 2

MxOD 2 2 2

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums) 

Level Count Score Sum

Mx F 9 74.000

Mx OD 9 97.000

Median 75% 90% Maximum

2 3 3 3

2 4 10 10

Score Mean (Mean-MeanO)/StdO

8.2222 -1.074

10.7778 1.074

2-Sample Test, Normal Approximation

S Z Prob>|Z|

97 1.07372 0.2830



1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.2601 1 0.2616

No significant difference between groups

6.Oneway Analysis of Social Disability By Prosthesis Type

7 -

6 -

4 -

0 -

Mx F Mx OD

ProsthsisType

Quantiles

Level Minimum 10% 25%

Mx F 0 0 2

MxOD 2 2 2

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums) 

Level Count Score Sum

Mx F 9 75.000

Mx OD 9 96.000

Median 75% 90% Maximum

2 3 4 4

2 3.5 7 7

Score Mean (Mean-MeanO)/StdO

8.3333 -1.008

10.6667 1.008

2-Sample Test, Normal Approximation

S Z Prob>|Z|

96 1.00774 0.3136



1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

1.1196 1 0.2900

No significant difference between groups

y.Onewav Analysis of Handicap By Prosthesis Type

10------------------------------------------------------

8 -

6 -

^  A -O  4 -

2 _

0 -

_2 J-------------------------------------,------------------------
Mx F Mx  0 0

ProsthsisType

Quantiles

Level Minimum 10% 25%

MxF 0 0 2

MxOD 2 2 2

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums) 

Level Count Score Sum

Mx F 9 69.000

Mx OD 9 102.000

Median 75% 90% Maximum

2 2 2 2

2 4 8 8

Score Mean (Mean-MeanO)/StdO

7.6667 -1.942

11.3333 1.942

2-Sample Test, Normal Approximation

S Z Prob>|Z|

102 1.94176 0.0522



1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

4.0097 1 0.0452

Just significant difference between groups -  no difference between median scores, but not the much 

higher scores attained by the removable group as compared to the fixed group.

8. Oneway Analysis of Overall Satisfaction Bv Prosthesis Type

6 -

5 -c
o

•2

r5 3 ' 
15
«i) 2
5

1-

1

Mx F Mx OD 

ProsthsisType

Quantlles

Level Minimum 10% 25% Median 75% 90% Maximum

Mx F 1 1 1 1 2 3 3

MxOD 1 1 1 2 4.5 5 5

Wilcoxon /  Kruskal-Wallis Tests (Rank Sums)

Level Count Score Sum Score Mean (Mean-MeanO)/StdO

Mx F 9 67.500 7.5000 -1.366

Mx OD 8 85.500 10.6875 1.366



2-Sample Test, Normal Approximation

S Z Prob>|Z|

85.5 1.36631 0.1718

1-way Test, ChiSquare Approximation

ChiSquare DF Prob>ChiSq

2.0132 1 0.1559

No significant difference between groups.


