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Abstract: The purpose of the following study was to evaluate the medium- to long-term
prognosis of implant-supported cantilever fixed prostheses, and to establish to what degree
this is influenced by factors such as length, type of cantilever (mesial or distal), and opposite
dentition versus cantilever prostheses. This study was performed on a sample of 38 partially
edentulous patients treated between January 1994 and March 2001 with 49 partial
cantilever fixed prostheses supported by 100 implants. Marginal bone resorption (MBL) has
been studied and used as a reference parameter to define therapeutic success. The MBL
measurement was made possible by transposing X-ray images of patients selected on a PC

and then using a software program. Statistical analysis was carried out for possible

correlation between peri-implant bone resorption and the parameters considered in this

study: length and type (mesial or distal) of cantilever and opposite dentition to cantilever

prostheses. Seven years after loading cantilever prostheses, the overall cumulative implant
survival rate (OCSR) was 97%, and the prostheses success rate is 98%. Mesial cantilever
prostheses registered a lower success rate (97.1%) than distal cantilever prostheses (100%).
Furthermore, a better prognosis was not observed when the opposite dentition of the

prostheses comprised natural teeth, or fixed prostheses on natural teeth, when compared

with the cases in which opposite teeth were implant-supported fixed prostheses. The

authors concluded that medium-term prognosis of implant-supported cantilever fixed

prostheses and traditional implant-supported fixed prostheses was comparable. However, a

thorough pre-treatment analysis of risk factors regarding implant-supported prosthesis

survival is important.

Over the past 15 years, prosthetic restora-
tion of edentolous jaws with endosseus
implants radically changed dental practice
(Branemark et al. 1985; Albrektsson et al.
1988; Albrektsson 1988; van Steenberghe
1989; Adell et al. 1990; Buser et al. 1991).
Endosseus implants were conceived to take
the place and function of natural roots. In
the case of unfavourable local conditions of
the residual edentulous ridges, two options
may be considered: (i) Pre-implant recon-
structive and/or regenerative procedures;
(ii) Rehabilitation of partially edentulous
site with cantilever fixed prosthesis.

On the one hand, reconstructive proce-
dures present a higher rate of biological
costs due to the necessity of bone harvest-
ing and grafting procedures, the use of semi-
permeable barriers, etc. On the other hand,
implant-supported cantilever prostheses al-
low a simpler rehabilitation procedure as
several studies have demonstrated (Rodriguez
et al. 1994; Shackleton et al. 1994; Jimenéz-
Lopez et al. 1999; Becker & Kaiser 2000).

The aim of this study was to evaluate the
medium-term prognosis of implant-sup-
ported cantilever fixed prostheses, and to
what extent implant survival is influenced
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by factors such as cantilever length, type of
cantilever (mesial or distal) and dentition
opposite to cantilever prosthesis.

Material and methods

Patient selection

Thirty-eight patients (16 males and 22
females), ages 21-71 years (mean age §5I
years), were treated consecutively from

Table 1. Clinical features of accepted patients

January 1994 to March 2001 (Table 1).
Some of these patients attended the Dental
Clinic of Biomedical Sciences Institute, S.
Paolo Hospital, University of Milan, Italy
and some a private out-patient regime.
Inclusion criteria were: (i) partial edentu-
lism; (ii) absence of local inflammation;
(iii) absence of oral mucosal disease; (iv)
adequate oral hygiene; (v) recovery time of
at least 6 months for patients subjected to

tooth extractions; (vi) adequate bone vo-
lume at the implant site (enough for
placement of implant at least 3.3 mm in
diameter and 8 mm in length) evaluated
with juxta-gingival radiographs and clinical
evaluation; (vii) informed patient’s con-
sent.

Exclusion criteria were: (i) patients with
systemic diseases (such as heart, coagula-
tion, and leukocyte diseases or metabolic

Last clinical control Last instrumental

Probing depth evaluation
Plaque index Juxta-
Implant Diam. Length Cantilever Length Bleeding by probing  gingival
Patno. Age Sex Type Size (mm) (mm) Type (mm) Mobility and percuss  X-ray
1 77 M ITI 36-37 4.1 10 M 7.05 1 year 1 year
2 71 M ITI 35-36 4.1 10 M 6.03 1 year 1 year
ITI 44-45-46 4.1 10 D 6.59 1 year 1 year
3 70 F ITI 14-15 3.3 10 D 7.88 1 year 1 year
4 48 F Bra 45-46 3.75 10 M 4.96 1 year 1 year
5 37 M ITI 35-36 4.1 10 M 4.86 1 year 1 year
ITI 45-46 4.1 14-10 M 4.98 1 year 1 year
6 37 M Bra 36-37 5 10 M 6.56 2 years 2 years
7 43 F ITI 24-25 4.1 10-14 D 7.55 2 years 2 years
8 58 F Bra 36-37 3.75-5 10 M 5.51 2 years 2 years
9 36 F ITI 36-37 41-33 12 M 7.98 2 years 2 years
10 71 F ITI 43-44 41 10 D 6.33 2 years 2 years
11 37 F ITI 45-46 4.1 10 M 5.67 2 years 2 years
12 32 M ITI 46-47 4.1 12 M 4.32 30 months 30 months
13 46 M Bra 12-13-14-16  3.75 13 M 5.95 30 months 30 months
Bra 22-23-24-26  3.75 13 M 5.65 30 months 30 months
14 40 F ITI 25-26 3.5-4.1 12 M 4.14 30 months 30 months
15 43 M ITI 46 4.1 10 M 3.67 30 months 30 months
16 46 F ITI 26 4.1 12 M 3.48 3 years 3 years
ITI 36 4.1 10 M 5.64 30 months 30 months
ITI 46 4.1 10 M 2.97 30 months 30 months
17 52 M ITI 26-27 4.1 10 M 5.22 3 years 3 years
ITI 46 4.1 10 M 5.50 3 years 3 years
18 56 M ITI 25 41 12 M 4.39 3 years 3 years
19 52 F ITI 14-15 4.1 12-14 D 6.32 3 years 3 years
ITI 24-25 41 14-12 D 5.93 3 years 3 years
20 55 M ITI 37 4.1 12 M 3.98 4 years 4 years
ITI 45 41 8 D 6.02 4 years 4 years
21 57 F ITI 24-25 41 12-10 D 7.84 4 years 4 years
22 46 M ITI 25-26 4.1 10 M 4.29 4 years 4 years
23 46 F ITI 22-23-25-26 4.1 12-14-12-12 M 6.83 4 years 4 years
24 82 F ITI 25-26 4 10 D 6.48 5 years 5 years
25 66 F ITI 34-35 41 8-10 D 8.41 5 years 5 years
26 54 F ITI 14-15 41 10-8 D 4.99 5 years 5 years
27 55 F Bra 24-25-26 3.75 10 M 7.33 5 years 5 years
28 49 M ITI 36-37 4.1 10 M 5.38 5 years 5 years
29 53 F ITI 13-14-15 4.1 12-14-8 M 4.66 6 years 6 years
ITI 35-36 4.1 10-10 M 5.87 6 years 6 years
30 41 M ITI 15-16 4.1 10-8 M 6.52 6 years 6 years
31 41 M ITI 45-46 41 8 M 5.49 6 years 6 years
32 46 F ITI 46 4.1 12 M 4.48 6 years 6 years
33 53 F ITI 24-25 3.3 10-8 D 7.43 6 years 6 years
34 45 F ITI 12-13-15 4.1 10-8-10 D 7.21 7 years 7 years
49 ITI 23-24-25 33 10-8-10 D 7.90 4 years 4 years
35 55 M ITI 35-36 4.1 12 M 6.54 7 years 7 years
36 45 F Bra 14-16 3.3 10 M 5.37 7 years 7 years
Bra 25 4 12 D 4.13 7 years 7 years
37 55 M ITI 45-46 4.1 12 M 5.72 7 years 7 years
38 49 F ITI 44-45-46 4.1 10 M 4.16 7 years 7 years
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disorders; (ii) history of radiation therapy in
the head and neck region; (iii) current
treatment with steroids; (iv) neurological
or psychiatric handicap that could interfere
with good oral hygiene; (v) immunocom-
promised status, including infection with
human immunodeficiency virus;.(vi) se-
vere clenching or bruxism; (vii) unfavour-
able intermaxillary relation;.(viii) smoking
habit (more than 15 cigarettes/day) (Bain &
Moy 1993; Bain 1996; Lindquist et al.
1996); (ix) drug or alcohol abuse; (x)
patients with reduced compliance (Noack
et al. 1999).

Examinations

Thirty-two out of the 38 patients were
restored with ITI® (Institute Straumann,
Waldemburg,
ported prostheses, while six patients were
restored with Brinemark System® (Nobel
Biocare, Goteborg, Sweden) implant-sup-
ported prostheses.

The following data were recorded:

Switzerland) implant-sup-

e placed implants: 100 (80 ITI® and 20
Branemark System®);

e loaded implants: 100 (80 ITI® and 20
Branemark System®);

e average of implants per patient: 2.6
(range 3);

e partial fixed prostheses used to restore
the 38 patients: 49;

e evaluated cantilevers: 49 (34 mesial and
15 distal);

e mean follow-up: 3.9 years after prosthe-
tic loading.

The follow-up period for each patient was
calculated from the implant loading date.

Clinical assessment

Peri-implant tissue was evaluated as fol-
lows: (i) suppuration (Mombelli et al.
1987); (ii) plaque index (score o-3) in
agreement with Mombelli et al. (1987 and
Mombelli & Lang (1994); (iii) probing
pocket depth and probing attachment level
(Lang et al. 1994); (iv) bleeding on probing
(score 0-3) (Mombelli et al. 1987); (v)
mobility index (score o—2) (Mombelli et
al. 1987), or by using the Periotest (Sie-
mens AG, Bansheim, Germany); (vi) per-
cussion with evidence of metal (functional
ankylosis) or dull sound (fibrous-integra-
tion in the area of placed implants) (Espo-
sito et al. 1998); (vii) persistent pain or
paresthesia.
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All cases showing peri-implant inflam-
mation were treated according to the guide-
lines suggested by Mombelli & Lang

(1998).

Instrumental procedures

Instrumental investigations carried out in
this study included juxta-gingival radio-
graphs, subsequently stored on a PC and
analyzed with a software program (Image J).
The following parameters were measured:

e cantilever length;

e peri-implant bone resorption (Marginal
Bone Loss, MBL) starting from implant
loading time. Measurements were made
mesial and distal to each implant. How-
ever, mesial measurement were consid-
ered more significant (Lundgren &
Laurell 1993, 1994; White et al. 1994;
Tashkandi et al. 1996).

Prosthetic treatment
After a 3-month minimum period for
mandible sites with 1 or 2 bone quality,
and a 6-month maximum period for max-
illary sites with 3 or 4 bone quality
(Lekholm & Zarb 1985), patients were
called back for a pre-prosthetic evaluation.

For ITI® implants: after healing screw
removal (3—-6 months after fixture place-
ment), the abutments were screwed with a
35-N torque. Solid or OCTA abutments
with cast-to parallel gold copings were used
for cemented prostheses, and OCTA abut-
ments with only cast-to gold copings were
used for screw-retained prostheses.

For Brinemark ® implants: after reopen-
ing the implant site (3—6 months after

healing abutments
TM. ) or

fixture placement),
were screwed. Cast-to (AurAdapt
preparable (TiAdapt™) abutments were
used for cemented prostheses; pre-fabri-
cated abutments (EsthetiCone™) were
used for screw-retained prostheses.

All the cantilever prostheses were made
of gold alloy and porcelain, and cemented or
retained by a titanium screw, in agreement
with the manufacturer’s instructions.

Soldering was never performed. Prostheses
fixation was performed by zinc ox phosphate
or zinc-eugenol oxide cement (cemented
prostheses) and electronic or manual dynam-
ometer (screw-retained prostheses).

Statistical analysis
Mean cantilever length was compared in
patients who did not reach therapeutic

success with the one used in successfully
restored patients. Then, the relationship
between MBL and cantilever length was
evaluated using the least squares method
(Bossi et al. 1992a).

The above statistical method was also
used to check the following null hypoth-
esis: bone resorption observed around the
most stressed prosthetic fixture either with
mesial or distal cantilever is comparable.
Patients were divided into two groups
(prostheses with ‘mesial’ and ‘distal’ canti-
levers), and data were referred to the
cantilever nearest resorption.

Assumptions were: (i) normal distribu-
tion for the two groups or populations; (ii)
number of patients lower than 30 (14) for
one of the two groups; (iii) same variance
for the two groups. The distribution of
differences between means was t-type.
Student’s t-test was therefore used to
ascertain the aforesaid null hypothesis
(using two degrees of freedom) (Blaud &
Altman 1986; Bossi et al. 1992b).

Lastly, a hypothesis test of the difference
between two means (Z-test of normal
standardized distribution performed with
one degree of freedom, Barberi 1962;
Salvatore 1991) was used; initial null
hypothesis was the following: MBL data
for natural opposite dentition or natural
teeth fixed-on prostheses are comparable
with implant fixed-on prostheses.

Study-scales measuring

Juxta-gingival radiographs at time of first (o
years-loading) and at last evaluation (Figs 1,
2, 3 and 4) were considered for each
implant-supported prosthesis. Performing
juxta-gingival radiographs and loading
them on a PC were considered with data
found in literature (Eggen 1976; Lang &
Hill 1977; Grondal et al. 1984; Jeffcoat
et al. 1984; Brigger 1988; Papapanou et al.
1988; Albandar 1989; Haussmann et al.

Fig. 1. RX of cantilever fixed prosthesis supported by
ITI™ implants (Institute Straumann, Waldemburg,
Switzerland); o years-load.
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Fig. 2. RX of cantilever fixed prosthesis supported by
ITI® implants (Institute Straumann, Waldemburg,
Switzerland); last control.

Fig. 3. RX of cantilever fixed prosthesis supported by
Brinemark System® implants (Nobel Biocare, Go-
teborg, Sweden); o years-load.

Fig. 4. RX of cantilever fixed prosthesis supported by
Branemark System® implants (Nobel Biocare, Go-
teborg, Sweden); last control.

1989a, 1989b; Benn 1990; Haussmann et
al. 1991; Reddy et al. 1992; Weber et al.
1992; Esposito et al. 1993; Brigger 1994). A
standardized protocol was performed. High-
lighted parameters (cantilever length and
MBL degree) was measured by juxta-gingi-
val radiographs.

The distance between implant neck and
the most apical point of each fixture, along
an ideal line running parallel to the long
ficture axis (red vertical line) was used to
set the measurement system. This proce-
dure was carried out for each juxta-gingival
radiograph, considering some reference
measurements as: (i) implant neck height
(yellow vertical line) equal to 2.8 mm for
ITI® implants. For Brinemark® implants
(NP, RP, WP) the neck length selection (1,
2 or 3mm) was based on the thickness of
the patient’s gingival mucosa; (ii) implant
neck diameter (red horizontal line) equal to

306 | clin. Oral Impl. Res. 14, 2003 | 303-311

4.8 mm for ITI® implants, 3.5 mm for NP
Branemark® implants (hexagon diameter
of 2.4mm), 4.1 for RP Brinemark® im-
plants (hexagon diameter of 2.7) and
s.imm for WP Brinemark® implants
(hexagon diameter of 3.4 mm).

Figure 5 explains cantilever length mea-
surement. Only one operator performed
these study measurements.

Success, survival and failure

Implant success restorations were calcu-
lated on the following parameters (Al-
brektsson et al. 1986; Buser et al. 1990;
Roos et al. 1997; Noack et al. 1999):

e bone resorption in measurement areas
within 1 mm during the first year after
implant placement, and 0.2 mm per year
in subsequent years;

e no mobility and symptoms concerning
abutments and implants;

e probing depth within 3mm for each
implant site (mesial, distal, buccal,
lingual-palatal).

Prosthetic success was calculated on the
following parameters:

e no permanent cantilever prostheses or
supporting fixtures warpage or breakage.

Survivals (OCSR according to Jemt &
Leckholm 1993) include:

o therapeutic success;

e exceeding peri-implant bone resorption
rate in functional and asymptomatic in
situ prostheses;

e functional and asymptomatic in situ
prostheses thought showing a peri-im-
plant probing MBL rate that exceed the
maximum limits established by the
present study.

Implant failure was calculated on the
following parameters:

e implant mobility whether or not joined
with MBL;

e peri-implantitis affecting abutment-im-
plant;

e abutment-implant symptoms whether
or not joined with MBL.

Prostheses failure was attributed to the
following problems:

e pontic permanent warpage or breakage;
e porcelain veneer permanent warpage or
breakage;

Fig. 5. Cantilever length measuring: a point A (the
most coronal part of the metal connector), vertical
red lines (tangent to the A and B points and
perpendicular to the line crossing the occlusal plane
of the adjacent teeth), a point B (the farthest metal
connector point) and a yellow line A-B (cantilever

length) are drawn.

e abutment, implant or connecting screw
breakage;

e abutment loosening, fixing screw im-
pairment or prosthesis decementation.

Results

Computer measurements of juxta-gingival
radiographs produced the following data
(Table 2):

e mean length of the 49 considered canti-
levers: 5.77 mm (+1.31 mm SD);

e mean length of the 34 mesial cantilevers:
5.33mm (+1.14 mm SD);

e mean length of the 15 distal cantilevers:
6.77mm (x1.17 mm SD);

e mean resorption around the cantilever
nearest implant (cantilever proximal
side);

e 0.82 mm (+0.62 mm SD);

e mean resorption around the cantilever

farthest implant (cantilever proximal

side);

0.69mm (+0.55 mm SD).

Success, survival and failure
A four-year mean follow-up showed these
indexes (Table 3a and b):

e prosthetic success in 97.3% of patients
and in 98 % of cantilever prostheses;

e implant success in 84.2 % of patients
and in 88% of placed implants;

e implant survival in 97.4% of patients
and in 97 % of placed implants, including
four cases in which radiographic and
perimplant check-ups showed bone re-
sorptions and/or probing depth consid-
ered exceeding, even although there was
not inflammation, symptoms or mobi-

lity;



Table 2. Outcome of analyzed parameters
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Parameter

Outcome

Mean cantilever length
Distal mean cantilever length: 6.77 mm

Mean cantilever length on the whole: 5.77 mm

MBL (marginal bone loss):
fixture position

Mesial mean cantilever length: 5.33 mm

Peri-implant medium MBL (cantilever nearest fixture)
Cantilever proximal side: —0.82 mm

Peri-implant medium MBL (cantilever farthest fixture)

Cantilever proximal side: —0.69 mm
MBL (marginal bone loss):

mesial and distal cantilever
prostheses

Cantilever proximal side: —0.93 mm
MBL (marginal bone loss):
different opposite denture
Cantilever proximal side: —0.72 mm
Opposite denture: implant fixed prosthesis
Peri-implant medium MBL
Cantilever proximal side: —0.78 mm

Medium MBL (mesial cantilever nearest fixture)
Side cantilever proximal side: —0.81 mm
Medium M.B.L. (distal cantilever nearest fixture)

Opposite denture: natural teeth/natural teeth fixed prosthesis
Peri-implant medium MBL

Table 3(a). Study results — prosthetic success and failure

Patient % Cantilever prosthesis %  Cantilever type % D % Opposite denture % Implant fixed prosthesis %

No. No. M Natural teeth
Success 37 97.3 48 98 33 97.1 15 100 35 97.2 13 100
Failure 1 26 1 2 1 29 0 0 1 28 0 0
Total 38 100 49 100 34 100 15 100 36 100 13 100

Table 3(b). Study results — implant success, survival and failure
Patient Implant

No. % No. %
Success 32 84.2 88 88
OCSR 36 94.7 97 97
Failure 2 5.3 3 3
Total 38 - 100 -

OCSR, Overall cumulative survival rate (success + survival) (Jemt & Lekholm 1993)
One implant failed (1-year loading) because of impairment of the fixture-abutment fixing screw; two implants failed (4-year loading)

because of peri-implantitis; treated later.

e prosthetic failure in 2.6% and in 2%
of cantilever prostheses, including one
case featuring loosening of the primary
titanjum abutment (Brdnemark® im-
plant romm x 3.7 mm) with impair-
ment of the fixture-abutment fixing
screw;

implant failure in 5.3 % of patients and in
3% of placed fixtures including one case
showing peri-implantitis 4 years after
implant loading. Causal mechanic ther-
apy and local antibiotic therapy followed
by guided bone regeneration were per-
formed;

e in the seven non-successful therapy
patients, the mean cantilever’s length
was 6.25 mm (range 2.8 mm).

Cantilever length

The least squares regression line was
calculated in order to determine an actual
relationship between cantilever length and
MBL extension, and also if cantilever
length somehow influenced the prognosis
of implant supporting fixtures.

Each 1mm cantilever length increase
resulted in a 0.099-mm resorption increase
around the implant (considering a 58%
variation coefficient) (Table 2). Neverthe-
less, this relationship was valid only for the
cantilever nearest fixtures.

Mesial and distal cantilevers
Medium MBL index was not significantly
different (Student’s t-test with 95% con-

fidence level) for distal and mesial canti-
lever prostheses. However, distal canti-
lever prostheses medium MBL index was
higher than mesial (—0.93 mm against
—0.81 mm, Table 2).

However, one prosthetic failure was
noticed: more specifically, failure regarding
a mesial cantilever prosthesis (2% of all
cantilevers and 2.9% of mesial ones).

Opposite dentition

Cantilever nearest implant was considered
to evaluate bone resorption (MBL). Two
types of dentition opposite to the cantilever
prostheses were considered: natural teeth or
fixed prosthesis supported by natural teeth
(29 patients) and implant-supported pros-
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theses (nine patients) (Table 2). Mean values
obtained for these two groups were, respec-
tively, 0.72 and 0.78 mm. Implant success
rate was 97.2% and 100%, respectively.

Z-test of normal standardized distribu-
tion (considering 95 % confidence level) did
not show any significant resorption differ-
ence between the two groups. Initial null
hypothesis was confirmed.

Discussion

The study of Jemt & Leckholm 1993)
concerning implant-supported prostheses
in partially edentulous arches can be taken
as a reference. In that study the overall
cumulative survival rate was 97.2%. These
data are consistent with those obtained in
the present study (97 %).

The success rate of 98% of cantilever
prostheses is consistent with results ob-
tained by Shackleton et al. 1994) and those
of Naert (1992) (respectively 100% and
96.5% for cantilever total fixed prostheses
after 7 vyears), and Albrektsson (1988)
(respectively 99.7% and 96.1% for man-
dibular and maxillary site).

However it must be stressed that a
cantilever fixed prosthesis will guarantee a
good medium-to-long-term prognosis if a
number of rules are observed: cantilever
length (Naert et al. 1992; Shackleton et al.
1994; White et al. 1994; Young et al. 1998)
and correct prosthesis function (Beyron 1973;
Skalak 1983; Lundgren et al. 1987; Falk et
al. 1989; Taylor et al. 1991; Hobkirk &
Psarrios 1992; Stewart et al. 1992; Hoshaw
& Brunsky 1993; Weinberg et al. 1993;
Benzing et al. 1995; Matsui et al. 1996).

Data registered in the present study
about cantilever length are consistent with
limits recommended in literature (Naert et
al. 1992; Shakleton et al. 1994; White et al.
1994; Young et al. 1998).

There are no available studies in the
international literature concerning the be-
haviour of mesial cantilever prostheses as
compared with distal cantilever prostheses.
However, it can be argued that biomecha-
nical loads applied to the cantilever will be
more intensive whether this is mesial or
distal (Lundgren et al. 1989; Tashkandi et
al. 1996). So different compressive and
tensive stress will be transferred to the
implant-supported prostheses (considering
sites, cantilever length and framework
manufacture as being equal).
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Data found in Table 2 do not show the
lower failure risk exposure for a mesial
cantilever prosthesis; conversely, failure
concerns two first pre-molar mesial canti-
lever prostheses.

In addition, statistical analysis con-
firmed that bone resorption means are
comparable for mesial and distal cantilever
prostheses  (respectively 0.81  and
0.93 mm).

Important experimental studies (Chap-
man et al. 1989; Lundgren & Laurell 1993,
1994) based on implant-supported pros-
theses showed the importance of receptors
situated in opposite dentition. These recep-
tors (mechanoceptors, baroceptors and no-
ciceptors) are capable of perceiving a
possible mechanical overload during mas-
tication. Overloads should be controlled by
neuromuscolar feedback systems; where
there is no sensitive innervation, for exam-
ple in cantilever implant-supported pros-
theses, no biomechanical forces control can
be exercised during mastication.

The present study results however, seem
not to show the importance of these
periodontal ligament receptors. No big
differences in peri-implant bone resorption
were found. The only prosthetic failure
observed in the present study was related to
a bridgework having natural teeth as
opposite dentition.

The results of this lead to the following
conclusions:

(i) Appropriately sized mesial or distal
cantilever is not a significant med-
ium-to-long-term prognosis worsening
factor; the cantilever prosthesis prog-
nosis, although poorer than the prog-
nosis of implant-supported prosthesis
without cantilevers, can be also ac-
cepted if manufacturer instructions are
observed (Cibirca & Razzoog 1992;
Jemt et al. 1994; Jemt & Lie 1995;
Takayama 1996; Sadowsky et al. 1997;
Hellden & Derand 1998; Duyck et al.
2000; McAlarmmey & Stavropoulos
2000).

(ii) Cantilever produces a negative effect
on implant-supported prosthesis or on
supporting implants; it mostly appears
as MBL for cantilever nearest implant,
and especially along the proximal side
of that implant (Rangert et al. 1989;
Rodriguez et al. 1993; Rangert et al.

1995; Sertgoz & Gunvener 1996;

Rangert et al. 1997; Stegaroiu et al.
1998).

(iii) Cantilever length is not a worsening
factor for prosthesis and implant-
support prognosis. A minimum bone
resorption increase around cantilever
nearest implant is related to cantile-
ver length increase.

(iv] MBL indexes referred to the nearest
mesial or distal cantilever fixture are
not significantly different. However,
more studies have to be performed on
this matter and on further survey.

(v) Natural teeth or fixed prosthesis on
natural teeth opposite dentition is not
an a priori-improving prognosis factor
for an implant-supported prosthesis.

Résumé

Cette étude a eu pour but d’évaluer le pronostic a
moyen et long terme de prothéses fixées en porte-a-
faux sur implants, et a quel degré celui-ci est
influencé par des facteurs tels que longueur, type de
porte-a-faux (mésial ou distal) et dentition opposée vs
prothéses en porte-a-faux. Cet étude a été effectuée
sur un échantillon de 38 patients partiellement
édentés traités entre janvierr9g4 et mars 2001 avec
49 protheses fixées en porte-a-faux ancrées sur 100
implants. La résorption marginale (MBL) a été
étudiée et utilisée comme parameétre de référence
pour définir le succes thérapeutique. Les mesures
MBL ont été rendues possibles en transposant sur
ordinateurles images RX des patients sélectionnés et
en utilisant ensuite un logiciel. L’analyse statistique
a été effectuée pour découvrir les relations possibles
entre la résorption osseuse paroimplantaire et les
parametres considérés dans cette étude: longueur et
type (mésial ou distal) de porte-a-faux et dentition
opposée aux prothéses avec porte-a-faux. Sept années
aprés la mise en place de ces protheses, le taux de
survie implantaire cumulatif total était de 98 % et le
taux de succes des prothéses de 100%. Les protheses
avec porte-a-faux mésial avaient un taux de succes
plus faibles 97% que celles avec un porte-a-faux
distal (100%). De plus il n’y avait pas de meilleur
pronostic lorsque la dentition opposée a ces prothéses
comprenait des dents naturelles ou des protheses
fixées sur dents naturelles comparées aux cas ou les
dents protagonistes étaient des protheses fixées sur
implants. Le pronostic 4 moyen terme des prothéses
fixées avec porte-a-faux ancrées sur implants et les
prothéses fixées traditionnelles ancrées sur implants
sont donc comparables. Cependant une analyse
prétraitement trés poussée des facteurs de risque
concernant la survie de la prothése ancrée sur implant
est importante.

Zusammenfassung

Implantatgetragene festsitzende Extensionsbriicken
in teilbezahnten Kiefern.
Eine prospektive Studie tiber 7 Jahre.



Das Ziel der folgenden Studie war, die mittelfristige
und langfristige Prognose von implantatgetragenen
festsitzenden Extensionsbriicken zu ermitteln und
den Einfluss verschiedener Faktoren wie Linge und
Art der Extension (mesial oder distal) und Bezah-
nung im Gegenkiefer der Extensionsbriicke auf die
Prognose der Extensionsbriicken zu untersuchen.
Die Studie wurde an einer Auswahl von 38
teilbezahnten Patienten durchgefiihrt,
zwischen Januar 1994 und Mirz 2001 mit 49

welche

Extensionsbriicken auf 100 Implantaten versorgt
worden waren.

Die marginale Knochenresorption (MBL) wurde
untersucht und als Referenzparameter zur Defini-
tion eines therapeutischen Erfolges verwendet. Die
MBL-Messungen wurden durchgefiihrt, indem aus-
gewihlte Rontgenbilder der Patienten in einen PC
eingelesen und dann mit Hilfe eines Programmes
ausgewertet wurden.

Es wurde eine statistische Analyse durchgefiihrt,
um mogliche Korrelationen zwischen der peri-
implantiren Knochenresorption und den in dieser
Studie vorgeschlagenen Parametern (Linge und Art
(mesial oder distal) des Extensionsgliedes und
Gegenbezahnung der Extensionsbriicke) besteht.

Nach sieben Jahren Belastung der Extensions-
briicken betrug die generelle kumulative Implanta-
tiiberlebensrate (OCSR) 97 % und die Erfolgsrate der
Rekonstruktionen betrug 98 %. Briicken mit einem
mesialen Extensionsglied zeigten eine geringere
Erfolgsrate (97.1%) als Briicken mit einem distalen
Extensionsglied (100%).

Es hatte keinen Einfluss auf die Prognose, wenn
die Antagonisten der Extensionsbriicken aus nat-
tirlichen Zihnen, aus festsitzenden Briicken auf
natiirlichen Zihnen oder aus implantatgetragenen
festsitzenden Rekonstruktionen bestanden.

Die Autoren ziehen die Schlussfolgerung, dass die
mittelfristige Prognose von implantatgetragen Ex-
tensionsbriicken mit der von traditionellen implan-
tatgetragenen Briicken vergleichbar ist. Es ist jedoch
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