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a b s t r a c t

Objectives: This retrospective study aims to evaluate the long term clinical performance of

two-unit cantilevered resin-bonded fixed partial dentures (RBFPDs) relating to their reten-

tion, success and survival rate.

Materials and methods: Prostheses that were placed at least four years previously were

clinically reviewed to evaluate retention, success and survival rate. Additional information

was also collected, including patient’s gender, age and satisfaction on their prosthesis,

operator’s experience, prosthesis service life, root canal therapy if performed, abutment

mobility, bone support, the presence of shim-stock contacts on the abutment or pontic in

intercuspal position, and the presence of proximal axial contacts adjacent to the prosthesis.

The date of any debonding with subsequent treatment was also recorded.

Results: A total of 211 two-unit RBFPDs were placed in 153 patients, with a mean service life

of 113.2 � 33.5 months. Twenty-eight prostheses debonded, resulting in a retention rate of

86.7 per cent, and another five teeth were extracted with the prostheses, resulting in a

success rate of 84.4 per cent. 90.0 per cent prostheses were functioning (survival rate) by

means of rebonding at the time of review. The location of the replaced tooth had a

significant effect on the retention of RBFPDs with posterior RBFPDs lower than anterior

( p = 0.020). The 5-, 10- and 15-year cumulative probability of surviving was 0.96, 0.88 and

0.83, respectively.

Conclusions: 211 two-unit RBFPDs were observed to have a success, retention and survival

rate of 84.4 per cent, 86.7 per cent and 90.0 per cent, respectively, with a mean service life of

9.4 years.

Clinical Significance: Based on the clinical results, two-unit RBFPD are shown to be a promis-

ing and durable prosthesis over the long term. The posterior prostheses, particularly in the

lower arch appeared to have a higher failure rate, and improved design features should be

considered.

# 2014 Elsevier Ltd. All rights reserved.

* Corresponding author. Tel.: +852 2859 0412; fax: +852 2858 6114.
E-mail address: botelho@hkucc.hku.hk (M.G. Botelho).

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.intl.elsevierhealth.com/journals/jden
Please cite this article in press as: Botelho MG, et al. Long-term clinical evaluation of 211 two-unit cantilevered resin-bonded fixed partial
dentures. Journal of Dentistry (2014), http://dx.doi.org/10.1016/j.jdent.2014.02.004

http://dx.doi.org/10.1016/j.jdent.2014.02.004
0300-5712/# 2014 Elsevier Ltd. All rights reserved.

http://dx.doi.org/10.1016/j.jdent.2014.02.004
mailto:botelho@hkucc.hku.hk
http://dx.doi.org/10.1016/j.jdent.2014.02.004
http://www.sciencedirect.com/science/journal/03005712
www.intl.elsevierhealth.com/journals/jden
http://dx.doi.org/10.1016/j.jdent.2014.02.004


1

R

m

e

t

p

c

s

f

t

c

s

o

i

a

f

a

t

f

o

t

A

o

o

fi

s

t

a

t

R

t

f

r

o

c

a

m

T

m

f

T

I

o

o

o

e

R

s

R

u

c

R

s

t

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

2

JJOD 2239 1–7
. Introduction

esin-bonded fixed partial dentures (RBFPDs) are a relatively

inimally invasive prosthesis which depends on a resin to

tched enamel bond for retention. Initial RBFPDs were found

o have short term success, however, with the development of

rosthesis design, tooth preparation and adhesive resin

ements,1 the longevity of RBFPDs has improved, and clinical

tudies now show this to be a predictable restorative option

or the replacement of short spans over short to medium

erm.2–9

Tooth preparation and prosthesis design have been

onsidered as two important variables related to the clinical

uccess of RBFPDs.10 Features such as: grooves, rest seats, pits,

cclusal channels and guide planes have been shown to

mprove retention.11–13 Axial wraparound of the retainer

ssociated with prosthesis design is also an important feature

or clinical success,14 and while retainers with 1808 wrap-

round have been recommended, for posterior RBFPDs greater

han 1808 circumferential wraparound appears to be required

or predictable success.15 Occlusal contacts on the tooth tissue

f an abutment for a fixed-fixed RBFPDs have been considered

o have an adverse role on the retention of such prostheses.16

butments with inadequate axial wraparound and lack of

cclusal coverage where tooth-to-tooth occlusal contacts

ccur have been suggested to lead to clinical debonding of

xed-fixed RBFPDs.17 However, coverage of the occlusal

urface by the framework requires extra tooth preparation;

herefore the balance between conservative tooth preparation

nd abutment tissue damage must be measured.

The number of units in a prosthesis is an additional factor

hat has been shown to affect the clinical success of

BFPDs.4,8,14,18,19 The longevity of RBFPDs has been reported

o decrease with an increase in the number of units in a

ramework. Dunne and Millar reported an increasing debond

ate with increase of prosthesis span of resin bonded bridges

r periodontal splints; 27 per cent for two abutments, 61 per

ent for three or four abutments and 71 per cent for five or six

butments.20 Olin and colleagues indicated that the use of

ore than two abutments increased the risk of debonding.21

he study of Djemal and colleagues also demonstrated that

ore extensive RBFPDs and splints carried a higher risk of

ailure than cantilevered design with fewer retainers.6

herefore shorter span prostheses should be more retentive.

t is thought that this reflects complex interabutment stresses

ccurring among multiple abutments, which can lead to stress

f the luting cement and premature debonding.10

A number of studies have shown the successful application

f two-unit cantilevered RBFPDs.10,18,22–25 Two-unit cantilev-

red RBFPDs have also been used successfully for all-ceramic

BFPDs, again with longer spaned three-unit being less

uccessful. Here, the 5-year clinical evaluation of all-ceramic

BFPDs showed that the survival rate for the fixed-fixed three-

nit design is 73.9 per cent while the survival rate for two-unit

antilevered design was 92.3 per cent.25

Although the clinical evaluation of two-unit cantilevered

BFPDs over the short to medium term have indicated higher

four years prior at The Prince Philip Dental Hospital, University

of Hong Kong were clinically evaluated.

2. Materials and methods

The hospital computer record system was used to identify

patients who had received a two-unit cantilevered RBFPD four

years prior to the planned clinical review date, from which the

sample population was obtained. This study was approved by

the Institutional Review Board of the University of Hong Kong

(UW 13-730), and informed consent was obtained from all

patients.

The inclusion criteria for the provision of RBFPD prosthesis

at the time of treatment planning would have been: the

abutment tooth was without active periodontal or periapical

disease; coronal tooth tissue was sound or with a relatively

small restorative defect; the clinical crown height was

sufficient for bonding. Clinicians including undergraduate

students, postgraduate students and full-time staff in PPDH,

provided RBFPDs. All patients would have received an oral

examination followed by corrective periodontal therapy,

simple restorative treatment, and root canal therapy as

necessary. Afterwards, the clinician or supervising clinician

would have made the final decision of whether to place a

RBFPD or not and the nature of its design. This would have

been based on the current teaching philosophy on such

prostheses.14 The prescription of two-unit cantilevered

RBFPDs has been a standard clinical teaching practice since

1998 at The Prince Philip Dental Hospital. The general design

principles consist of maximizing the surface area for bonding

by conservatively, increasing resistance form of the tooth

preparation and framework design. Consequently, the survey

line of the abutment tooth would be lowered as necessary, and

taking a slightly lingual path of insertion will confine axial

preparation to interproximal surfaces to increase wrapround

and greater surface for bonding. While opposing interproximal

grooves on anterior abutments had been used to increase

resistance form, this is currently not recommended due to

psychomotor complexity and no evidence to support their use

clinically. Grooves, slots, pins and parallel opposing surfaces

are not a required tooth preparation feature. In addition, for

posterior abutments a D-shaped retainer is designed with an

occlusal bar joining the ends of C-shaped axial retainer to give

increased resistance form to the framework.14 The pontic is

designed to receive light or no occlusal contacts in both

intercuspal contact and lateral excursion positions. Occlusal

clearance is created when necessary by the clinician via

preparation either of the abutment tooth, opposing dentition

or both to make clearance for the retainer framework of

approximately 0.8-mm thick. A missing ‘‘molar’’ may also be

replaced with a two-unit cantilevered design when the space

required is a premolar or slightly larger in size. The tooth

preparation is confined predominately in enamel, but if

dentine is exposed, a dentine-bonding agent with the adhesive

cement is used.

All RBFPDs were cast in Durabond nickel-chrome alloy

(Matech, Sylmar, USA) by the dental hospital laboratory

j o u r n a l o f d e n t i s t r y x x x ( 2 0 1 4 ) x x x – x x x
127

128
uccess rates,10,18,23 there are few studies, if any over the long

erm. To address this, two-cantilevered RBFPDs placed at least
Please cite this article in press as: Botelho MG, et al. Long-term clini
dentures. Journal of Dentistry (2014), http://dx.doi.org/10.1016/j.jdent.2
technicians. After finishing the ceramic build up, the fitting

surface of the retainers would have been air-particle abraded
cal evaluation of 211 two-unit cantilevered resin-bonded fixed partial
014.02.004
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Table 1 – Frequency distribution and the number of failed two-unit cantilevered RBFPDs at each location (n = 211).

Failed number 0 0 1 4 0 0 1 1 2 2 2 2 1 0

Number of RBFPDs 1 2 11 17 3 17 21 14 14 7 15 10 4 0

Location of pontics 17 16 15 14 13 12 11 21 22 23 24 25 26 27

Location of pontics 47 46 45 44 43 42 41 31 32 33 34 35 36 37

Number of RBFPDs 0 4 8 9 6 5 9 7 6 2 7 6 6 0

Failed number 0 2 1 3 1 0 3 0 1 0 1 4 2 0

Failed RBFPD: prostheses debonded or were not present at the time of review.
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Table 2 – RBFPDs provided, service life and debonds by
different operators or prosthesis location.

Variance RBFPDs
provided

Service life (year)
Mean (SD)

Debonds,
N (%)

Operator

Student 135 8.9 (2.7) 22 (16.3)

Staff 76 10.3 (2.8) 6 (7.9)

p < 0.001* p = 0.084^

Arch

Maxilla 136 9.7 (2.8) 15 (11.0)

Mandible 75 9.0 (2.7) 13 (17.3)

p = 0.097* p = 0.196^

Location

Anterior 111 10.0 (2.6) 9 (8.1)

Posterior 100 8.7 (2.9) 19 (17.3)

p = 0.001* p = 0.020^

* p-Values obtained by t-test.
^ p-Values obtained by chi-square test.
with 50-mm aluminium oxide particles before delivery to the

clinic. After the clinician confirmed the fit of the prostheses

and adjusted the occlusion as necessary, the RBFPDs would

have been cemented with either Panavia EX or Panavia 21

(Kuraray, Osaka, Japan).

A proforma was used to collect the following data from the

clinical examination to evaluate possible risk factors for

prosthesis failure: patient’s gender and age, operator’s

experience, prosthesis service life, root canal therapy if

performed, abutment mobility, bone support, the presence

of shimstock contacts on the abutment or pontic in inter-

cuspal position, and the presence of proximal axial contacts

adjacent to the prosthesis. Abutment mobility was accessed

on a 4-point scale: grade 0, ankylosed; grade 1, less than 1 mm

of mobility; grade 2, 1–2 mm of mobility; grade 3, more than

2 mm of mobility. The amount of bone support was evaluated

by the clinician with the most recent radiographs, and the

criterion was categorized as follows: grade 1, less than 20 per

cent loss; grade 2, 20 per cent to 50 per cent loss; grade 3, more

than 50 per cent loss. Tooth contacts on the abutment and

pontic were detected with 10-mm-thin shim-stock foil held in

artery forceps in intercuspal position. Proximal axial contacts

adjacent to the prosthesis were checked with dental floss to

detect possible signs of horizontal tooth movement.

Other positive findings were also recorded as necessary,

such as abutment caries, tooth fracture, porcelain fracture,

abutment extraction, endodontic treatment after cementa-

tion, and overall satisfaction judged by the patient from a 10

point scale. Dates of any debond and subsequent treatments

were also recorded.

The factors including prosthesis location and operator

were analyzed by Chi-square and Student’s t-test. The

duration between the first debond date to the insertion date

and the second debond date to the former rebond date was

compared by paired t-test. The level of significance was set at

0.05 ( p < 0.05). Life table was created to analyze the survival of

211 RBFPDs. All data were analyzed with SPSS 18.0 (IBM, NY,

USA).

3. Results

There were 153 patients reviewed in this study, 44.4 per cent of

patients were male and 55.6 per cent patients were female.

Their mean age was 55.4 � 13.8 years, ranging from 23.2 to 83.5

years. A total of 211 two-unit cantilevered RBFPDs were

assessed (Table 1), with an overall mean service life of

113.2 � 33.5 months, ranging from 3.5 to 188.1 months. The

service life was calculated from the original insertion date to

the time of review or the first debond date of the prosthesis.
Please cite this article in press as: Botelho MG, et al. Long-term clinica
dentures. Journal of Dentistry (2014), http://dx.doi.org/10.1016/j.jdent.201
Retention was defined as a prosthesis that did not debond

over the observation period, which also included any

prosthesis that was extracted together with the abutment.10

Success was defined as a prosthesis that remained unchanged

over the observation period without intervention. In other

words, if the prosthesis debonded or was not present at the

time of review, it would be considered as a ‘‘failure’’. Survival

was defined as a prosthesis that was in situ at the time of

review irrespective of its condition and recementation.26

Thirty-three prostheses failed in this study; twenty-eight

because they had debonded, five because of extraction of the

abutment owing to root fracture (two prostheses) or peri-

odontal related complications (three prostheses). This

resulted in a retention rate of 86.7 per cent and a success

rate of 84.4 per cent. Of the twenty-eight debonded RBFPDs,

twelve were recemented and still present at the time of review,

giving a survival rate of 90.0 per cent. From the remaining, five

were replaced with new RBFPDs; eight were replaced with

conventional fixed partial dentures; four were replaced with

removable partial dentures; one was replaced with an implant;

and three received no further treatment after dislodging.

The debond rate and service life according to operator who

placed the initial restoration or prosthesis location is given in

Table 2. Chi-squared analysis showed the debond rate was not

significantly different between the student group (including

both the undergraduate and post graduate students) and full-

time staff ( p = 0.084), however, the service life of prostheses

placed by full-time staff was significantly longer than the

student group ( p < 0.001). With respect to prosthesis location,
l evaluation of 211 two-unit cantilevered resin-bonded fixed partial
4.02.004
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Table 3 – Distribution and retention, success and survival rate of two-unit cantilevered RBFPDs (n = 211).

Pontics Distribution Retention, N (%) Success, N (%) Survival, N (%)

Maxillary

Incisor 66 62 93.9 62 93.9 64 97.0

Canine 10 8 80.0 8 80.0 8 80.0

Premolar 53 45 84.9 44 83.0 46 86.8

Molar 7 6 85.7 6 85.7 6 85.7

Mandibular

Incisor 27 24 88.9 23 85.2 24 88.9

Canine 8 8 100.0 8 100.0 8 100.0

Premolar 30 24 80.0 21 70.0 26 86.7

Molar 10 6 60.0 6 60.0 8 80.0

Total 211 183 86.7 178 84.4 190 90.0

Table 4 – The number of two-unit RBFPDs which debonded and which were rebonded, and the duration of each life cycle
following rebond.

Debonded number Rebonded number Time to debond (months)

Mean (SD) Range

First debond 28 18 52.5(37.4) 3.5–128.9

Second debond 6 1 48.7(33.1) 1.8–105.3

Third debond 1 0 21.5 (0.0) –

j o u r n a l o f d e n t i s t r y x x x ( 2 0 1 4 ) x x x – x x x4
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here was no significant difference between the prostheses

laced in the maxillary arch and mandibular arch either in

ebond rate or service life, but the debond rate between

nterior prostheses and posterior prostheses was significantly

ifferent ( p = 0.020). The debond rate of prostheses replaced

ncisors, canines, premolars and molars was 7.5 per cent, 11.1

er cent, 16.9 per cent and 29.4 per cent respectively.

istribution and retention, success and survival rate of two-

nit cantilevered RBFPDs in detail was shown in Table 3.

From the twenty-eight debonded prostheses, eighteen

BFPDs were rebonded and had an extra mean time of 45.6

onths at the time of review. Although the service life showed
Table 5 – Life table of 211 two-unit cantilevered RBFPDs.

Interval start
time (year)

Number
entering
interval

Number
withdrawn
(censored)

Number
exposed
to risk

Nu
te

pro

0 211 0 211 

1 211 0 211 

2 210 2 209 

3 208 2 207 

4 205 2 204 

5 201 5 198.5 

6 191 22 180 

7 167 12 161 

8 153 13 146.5 

9 137 27 123.5 

10 110 45 87.5 

11 62 33 45.5 

12 28 9 23.5 

13 18 12 12 

14 6 3 4.5 

15 3 3 1.5 

Survival: prostheses were present at the time of review regardless of ce

or prosthesis terminating.

Please cite this article in press as: Botelho MG, et al. Long-term clini
dentures. Journal of Dentistry (2014), http://dx.doi.org/10.1016/j.jdent.2
a mean reduction with each rebond, ranging from 52.5 months

to 21.5 months (Table 4) the service life of the first rebond and

the second rebond interval was not significant ( p = 0.439).

All the prostheses were inserted between June 1994 and

May 2006. Table 5 showed the life table derived from the data.

The life table displayed the number of prostheses entering at

the start of each year, the number of prostheses exposed to

risk at the start of each year, the number of non-survivals in

each year, as well as the cumulative probability of surviving.

Zero-year interval meant from the beginning all 211 prosthe-

ses entered the interval to 12 months of survival life. Data was

censored when prostheses were not present by the following
mber of
rminal
stheses

Probability of
terminating

Probability of
surviving

Cumulative
probability of

surviving

0 0.00 1.00 1.00

1 0.01 1.00 0.99

0 0.00 1.00 0.99

1 0.00 1.00 0.99

2 0.01 0.99 0.98

5 0.03 0.97 0.96

2 0.01 0.99 0.95

2 0.01 0.99 0.93

3 0.02 0.98 0.91

0 0.00 1.00 0.91

3 0.03 0.97 0.88

1 0.02 0.98 0.86

1 0.04 0.96 0.83

0 0.00 1.00 0.83

0 0.00 1.00 0.83

0 0.00 1.00 0.83

mentation; survival time: from the insertion date to the time of review

cal evaluation of 211 two-unit cantilevered resin-bonded fixed partial
014.02.004
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year. Prostheses present at the time of review, regardless of

recementation, would be considered as survived; otherwise, it

would be terminated from survival analysis. The 5-, 10- and

15-year cumulative probability of surviving for RBFPDs was

0.96, 0.88 and 0.83, respectively.

Five RBFPDs were supported by endodontically treated

abutments, of which one failed because of root fracture.

Regarding mobility, one abutment (0.5 per cent) had grade 0,

175 abutments (88.4 per cent) had grade 1, sixteen abutments

(8.1 per cent) had grade 2, and six abutments (3.0 per cent) had

grade 3. For bone loss, eighty-one abutments (41.1 per cent)

had less than 20 per cent, 101 abutments (51.3 per cent) had

between 20 per cent and 50 per cent, and fifteen abutments (7.6

per cent) had more than 50 per cent bone loss. The presence of

tooth contacts revealed that 146 abutments (76.8 per cent) and

110 pontics (57.9 per cent) had shim stock contact in

intercuspal position. Resistance to passing floss on distal

surface of pontics or abutments was found in 156 (83.4 per

cent) and 151 prostheses (79.4 per cent) respectively. The

missing data was either due to information not being recorded

or the abutment was extracted.

Of all 211 prostheses, two abutments were observed to have

root fractures with one of them receiving endodontic

treatment before restoration. Three further abutments were

extracted, two due to endodontic-periodontic lesions and one

due to progressing periodontal disease. Caries related to the

retainer was found in four abutments (2.1 per cent), and caries

not related to retainer were found in five abutments (2.6 per

cent). As to material complications, porcelain fracture was

found in two prostheses (1.1 per cent).

95.2 per cent patients were satisfied with the shade

aesthetics of the prostheses, and patient satisfaction with

the overall prosthesis experience was also high, with an

average assessment score of 9.0 � 1.3.

4. Discussion

Some studies consider a debonded prosthesis that could be

successfully rebonded a success, while most studies investigat-

ing RBFPDs regard retention as the only criterion for clinical

success.27 In order to compare with other studies, we used:

success, retention and survival. Respectively, these reflected:

no debond or clinical intervention, a prosthesis that debonded

and finally a prosthesis that was rebounded one more times and

that was still functioning at the time of review. Furthermore, in

our study five prostheses were lost and not able to be evaluated

due to abutment extraction, therefore we clarify success as a

prosthesis that was in situ at the time of review.

The effectiveness of two-unit cantilevered RBFPDs over

three-unit RBFPDs is seen from several studies. Some of the first

studies reporting on the effectiveness of two-unit RBFPDs to as

great23 or better than20,28,29 three-unit RBFPDs were clinical

reviews examining different types and lengths of RBFPD which

happened to include a small number of two-unit RBFPDs.

Several studies have reported solely on the use of two-unit

RBFPDs. Hussey and Linden22 were one of the first and found

an 88 per cent retention rate of 142 cantilevered prostheses

with a mean service life of three years. Briggs later reported an

80 per cent retention rate of fifty-four two-unit prostheses
Please cite this article in press as: Botelho MG, et al. Long-term clinica
dentures. Journal of Dentistry (2014), http://dx.doi.org/10.1016/j.jdent.201
with a mean service life of 26.7 months24 and Rashid observed

a 92.8 per cent retention rate of eighty-four two-unit

cantilevered RBFPDs with an average service life of 43.6

months.30

Previous reports on the longevity of two-unit cantilevered

RBFPDs from this centre show some of the highest retention

rates in the literature of: 100 per cent, 97 per cent, 95 per cent,

and 95.5 per cent being reported with an average service life of

35, 30, 37 and 52 months, respectively.10,18,23,31 These favour-

able rates do not appear to be influenced by case selection as

bruxism and a minimum number of supporting occluding

pairs are not contraindications for treatment. Also, clinical

experience does not appear to be influential as over half of the

prostheses were placed by dental undergraduates10 and this is

supported by the similar retention rates between student

groups and staff in the current study. This success may be

attributed to the independent nature of two-unit prostheses

that are not subjected to adverse interabutment stresses.14

Such stresses have been shown to reduce the retention of

fixed-fixed RBFPDs.32 In addition the success may be attributed

to the advocated clinical and laboratory design features.14

In our study, a total eighteen RBFPDs were rebonded one or

more times and experienced an extra mean service life of 45.6

months at the time of review. One prosthesis debond three

times suggesting an anomaly in the framework or tooth

preparation design of the RBFPD. There was no significant

difference in the service life of prostheses rebonded once or

twice at the time of review. This is different to studies for fixed-

fixed RBFPDs which have reported a shorter service life after

rebonding.16,33 However, the prolonged service life of rebonded

RBBs in this study is supported by Briggs24 who observed a

similar predictable long-term survival after recementation. The

reduced service life of fixed-fixed prostheses after rebonding

may be related to distortion of the partially debonded

framework during function that may lead to a poorer fit and

in turn an increased cement thickness. Thicker cements have

been shown to have a lower bond strengths.34 Clinically

rebonding of two-units RBFPDs should only be considered if

the framework fits well and the resistance and retention

features of the framework are deemed sufficient.

The clinical operator has been reported as one of the

factors that may influence clinical success of RBFPDs.

Although the retention rate of prostheses placed by staff

at the PPDH was slightly higher than that of the student

group, the difference was not statistically significant.

However, in two cases, prostheses inserted by students

which later failed were subsequently remade by staff, and

these prostheses had been serving until the review date.

However this may be related to a ‘‘once bitten, twice shy’’

approach to failed RBFPDs whereby the remake will have

increased retention and resistance features. This would

appear sensible. Contrary to the current results, two centres

reported staff to have higher debond rates than students

,20,28 which was explained due to greater complexity of cases

for staff showing a poorer potential prognosis. However, in

another study junior staff and consultants did better than

the students for two-unit canteilevered RBFPDs 22 suggesting

that skill level may be related to success.

The effect of prosthesis location was significant in this study

with the retention rate of RBFPDs being worse for prostheses
l evaluation of 211 two-unit cantilevered resin-bonded fixed partial
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eplacing ‘‘molar’’ abutments, in particular for mandibular

olars. This has also been observed by Briggs who found that 27

er cent of posterior prostheses debonded compared to 18 per

ent of anterior ones.24 However, Hussey and Linden22 found

hat maxillary central incisor and canine two-unit Cantilevered

BFPDs were less retentive than the other teeth. For fixed-fixed

BFPDs, Creugers and colleagues found that posterior RBFPDs to

ave a significantly lower survival rate than anterior

BFPDs.35,36 Also, from systemic review of RBFPDs of 5 years

r more of service life, the debond rate for posterior-placed

BFPDs was higher than that for anterior-placed RBFPDs.37

iven the relatively high debond rate of posterior RBFPDs in the

urrent study, improved design features should be considered

o increase retention form. This could include greater wrap-

round, increased framework thickness (>0.8 mm) and use of

esistance features such as grooves. Patients may also be

arned of the increased chance of debonding for RBFPDs for

issing ‘‘molars’’. In the current study, posterior RBFPDs were

onsidered to be premolar teeth as well as missing molar teeth

hich were probably reduced in size due to drifting of adjacent

eeth that occurs after tooth extraction.38

Other complications besides debonding, included: caries (4.7

ercent), porcelain fracture (1.1 percent) and RBFPDs lost due to

eriodontal diseases (1.4 per cent). The incidence of caries and

orcelain fracture of RBFPDs was 7 per cent and 3 per cent

espectively in a systematic review,39 which were both higher

han that in our study although this may reflect the greater

omplexity and span of their prostheses. Regarding periodontal

omplication, a systematic review reported a 2.8 percent loss of

butments due to periodontal disease,37 which is higher than

he 1.4 per cent in this study. Rashid and colleagues30 reported

hat the tooth mobility between the abutments of cantilevered

BFPDs and their controls was similar, and the periodontal

esponse of the abutments was clinically satisfactory. Likewise,

l-Wahadni and colleagues40 showed that there was no

ifference in the periodontal condition of the abutments

etween cantilevered and fixed-fixed RBFPDs for at least two

ears. In this study, 97.0 per cent of the survival abutments had

he mobility from grade 0 to grade 2, and 92.4 percent had bone

oss less than 50, and no apparent drifting of the abutments was

bserved. While it had been suggested that teeth with bone loss

n uncontrolled periodontal situations should not be used as

butments due to possible drifting,14 drifting of a single

butment, single pontic prosthesis does not appear to be a

oncern given the evidence from other studies and the presence

f approximal contacts on the retainer and pontic in the

ajority of cases in the current study.

The current 10 year cumulative probability of survival of

wo-unit RBFPDs was 0.88 and this compares favourably to the

.89 cumulative probability of survival of conventional longer

pan FPDs in a systematic review reported by Tan and

olleagues.26 The current 5 year cumulative probability of

urvival was 0.96 which also compares favourably to an

stimated survival of 0.88 of different types of RBFPDs in a

ystematic review by Pjertursson and colleagues.37

There has been some controversy regarding the efficacy

nd use of cantilevered, conventional FPDs. While a number of

tudies have shown that cantilevered conventional FPDs have

horter longevity and greater complications than fixed-fixed

PDs,41,42 other clinical studies have shown these cantilevered
Please cite this article in press as: Botelho MG, et al. Long-term clini
dentures. Journal of Dentistry (2014), http://dx.doi.org/10.1016/j.jdent.2
FPDs to be as if not more successful than fixed-fixed FPDs.43–45

Based on a longitudinal study of 1674 FPDs, there was no

significant difference in the survival rate between cantilevered

and fixed FPDs.43 In another clinical study with an 18 year

follow-up, an overall success rate of 70 per cent was achieved

for cantilevered design, and it was considered as an alterna-

tive option to fixed-fixed designs.45 However, these cantilev-

ered prostheses usually involved complex multiple abutment

prostheses and these are known to have greater and more

complex stresses associated with the abutments and prosthe-

ses that gives them lower success rates than fixed-fixed

conventional FPDs.46 From the current study and previous

papers,10,20,22–25 the use of simple two-unit RBFPDs are not

subjected to complex loads and stresses and suggest this

design should be advocated for conventional FPD prostheses.

5. Conclusions

This long term evaluation (113.2 months) of two-unit

cantilevered RBFPDs was observed to have a success, retention

and survival rate of 84.4, 86.7 and 90.0 per cent respectively.

The 5-, 10- and 15-year cumulative probability of surviving

was 0.96, 0.88 and 0.83, respectively and this compares

favourably with other types of tooth supported FPDs. The

location of replaced teeth had an effect on the retention rate in

this study. The results of this clinical study showed the use of

two-unit cantilevered RBFPDs to be a durable and successful

prosthetic replacement over the long term comparing favour-

ably to conventional FPDs.
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