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Long-term Survival and Success of Oral Implants 
in the Treatment of Full and Partial Arches: 

A 7-year Prospective Study with the 
ITI Dental Implant System

Eugenio Romeo1/Diego Lops2/Emilio Margutti3/Marco Ghisolfi4/Matteo Chiapasco5/Giorgio Vogel6

Purpose: This study evaluated the long-term survival and success of different implant-supported pros-
theses supported by ITI implants. Materials and Methods: Two hundred fifty consecutive patients
were rehabilitated using implant-supported prostheses. Seven hundred fifty-nine implants were
loaded. Single-tooth prostheses (n = 106), cantilever fixed partial prostheses (n = 42), fixed partial
prostheses (n = 137), fixed complete prostheses (n = 5), implant/tooth–supported prostheses (n = 13),
and overdentures (n = 37) were used. The mean follow-up period was 3.85 years. Life table analyses
were performed. Implant survival rates were calculated by means of standard life table principles. Sta-
tistical analysis was performed to compare the implant survival and success by implant placement site
for each type of prosthesis. Results: The cumulative implant survival rates were calculated for
implants supporting single-tooth prostheses (95.6%), cantilever fixed partial prostheses (94.4%), fixed
partial prostheses (96.1%), fixed complete prostheses (100%), implant/tooth–connected prostheses
(90.6%), and overdentures (95.7%). Similar survival and success rates were documented for implants
placed in maxillae and mandibles. Implant size did not influence survival. Discussion: Seven-year sur-
vival rates were similar for implants supporting single-tooth prostheses, cantilever fixed partial prosthe-
ses, fixed partial prostheses, and implant/tooth–supported prostheses. Medium-long term implant sur-
vival and success were not influenced by the site (maxilla or mandible). Implant and prosthetic survival
rates for overdentures supported by 2 implants were comparable to those for overdentures supported
by 3 or more implants. Conclusion: Prostheses supported by ITI implants represent a reliable medium-
term treatment. (More than 50 references.) INT J ORAL MAXILLOFAC IMPLANTS 2004;19:247–259
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Implant dentistry is a valid and predictable treat-
ment option for the rehabilitation of partially and

completely edentulous arches.  An important contri-

bution to this field has been provided by the contin-
uous quality improvement of prosthetic components.
At present, a number of implant-supported pros-
thetic solutions can satisfy patients’ expectations
regarding esthetics and function. The success of the
ITI implant system (Straumann, Waldenburg,
Switzerland) is well documented in international lit-
erature, particularly regarding the treatment of com-
pletely edentulous arches.1–13 Prospective and longi-
tudinal studies related to partial edentulism indicate
cumulative implant success rates ranging from 89%
to 95.3%, and cumulative survival rates ranging from
93.6% to 96.7%, 3 to 7 years after loading.14–17

The purpose of this study was to evaluate the
medium to long-term survival and success of differ-
ent implant-supported prostheses supported by ITI
implants. Another purpose was to determine whether
significant differences in survival and success could
be observed for different implant placement sites.
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MATERIALS AND METHODS

Patient Selection
Two hundred fifty patients (106 men and 144
women between 20 and 67 years of age) were con-
secutively treated between May 1995 and June 2002.
Patients were treated at the Dental Clinic, Depart-
ment of Medicine Surgery and Medicine, University
of Milan, Italy. All patients signed an informed con-
sent form. After prosthesis placement, the patients
were seen for follow-up for periods ranging from 16
months to 7 years (mean 3.85 years).

Inclusion criteria were:

• Partial or complete edentulism 
• Adequate bone volume at implant site for an

implant at least 3.3 mm in diameter and 8 mm in
length. Bone volume was evaluated by juxtagin-
gival radiographs and clinical judgment.

• A favorable maxillomandibular relationship

Exclusion criteria were:

• Periodontal disease
• Heart disease
• Coagulation or leukocytic diseases
• Metabolic disorders
• Radiotherapy in the head or neck area
• Parafunctions such as clenching or bruxism
• A smoking habit (more than 10 cigarettes per

day) or alcohol or drug abuse13

Implants and Prostheses
Patients were restored with ITI implant-supported
prostheses. Seven hundred fifty-nine implants were
placed. Two implants were removed before pros-
thetic loading. During the 7-year follow-up period,
49 patients with 82 implants and 45 restorations
were lost to follow-up. Five patients died after they
had received fixed prostheses; 4 patients developed
severe illness that prevented further follow-up; 24
patients moved and dropped out of the study; and
14 patients could not be reached. Two patients were
transferred to a private practice but never attended
scheduled follow-up visits. The corresponding
implants have been classified as “dropouts” and are
unaccounted for. 

The distribution of the implants is shown in
Table 1. Three hundred thirty-five implants were
placed in the maxilla and 424 were placed in the
mandible. Loaded implants ranged from 8 to 16 mm
in length and from 3.3 to 4.8 mm in width (Table 2). 

One hundred thirty-seven prostheses were placed
in the maxilla and 203 were placed in the mandible.
The following types were used (Table 3): 110 fixed
single-tooth (ST) prostheses (Fig 1a), 42 cantilever
fixed partial (CFP) prostheses (24 with mesial can-
tilever and 18 with distal) (Figs 1b and 1c), 137 fixed
partial (FP) prostheses (Fig 1d), 5 fixed complete
(FC) prostheses (Figs 1e and 1f), 13 implant/
tooth–supported (ITS) prostheses (Fig 1g), and 37
overdentures (ODs) (Figs 1h and 1i). 

Clinical and Radiographic Assessment
Peri-implant tissue was evaluated for suppuration,19

probing pocket depth and probing attachment
level,20 bleeding on probing (Bleeding Index score of
0 to 3),21 and peri-implant inflammation (using the
guidelines suggested by Mombelli and Lang).22

Plaque Index scores (on a scale of 0 to 3),21 implant
mobility (either given a score of 0 to 2 [see Mombelli
and coworkers21] or evaluated using the Periotest
[Siemens, Bansheim, Germany]), and percussion18

were also noted.
Intraoral radiographs were taken using the paral-

leling technique to control projection geometry,

Table 1 Implant Placement Location

Location n %

Maxillary
Anterior 112 14.8
Posterior 223 29.4

Mandibular
Anterior 99 13.0
Posterior 325 42.8

Total 759 100.0

*Two mandibular posterior implants were removed before prosthetic
loading. Seven hundred fifty-seven implants were loaded and followed
up.

Table 2 Implant Features

Parameter n

Height
8 mm 72
10 mm 402
12 mm 236
14 mm 48
16 mm 1

Diameter
3.3 mm 149
4.1/4.0 mm 579
4.8 mm 31

Type
Hollow screw 195
Solid screw 564

Surface
Titanium plasma-sprayed 703
Sandblasted acid-etched 56
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Table 3a Implants

Maxilla Mandible Total

Prosthesis supported
Single tooth 44 62 106
Cantilever fixed partial 40 44 84
Fixed partial 121 174 295
Fixed complete 21 14 35
Implant/tooth-supported 22 9 31
Overdenture 40 74 114

Total 288* 377* 665*

*Implants of patients considered to be dropouts are excluded.

Table 3b Prostheses

Maxilla Mandible Total

Prosthesis
Single tooth 44 62 106
Cantilever fixed partial 20 22 42
Fixed partial 53 84 137
Fixed complete 3 2 5
Implant/tooth-supported 8 5 13
Overdenture 9 28 37

Total 137* 203* 340*

*Implants of patients considered to be dropouts are excluded.

Fig 1a Juxtagingival radiograph
of an ST prosthesis.

Fig 1b Juxtagingival radiograph of a fixed
prosthesis cantilevered mesially.

Fig 1c Juxtagingival radiograph of a fixed
prosthesis cantilevered distally.

Fig 1d Juxtagingival radiograph of an FP
prosthesis.

Fig 1e Cover screws used during healing
for implants supporting an FC prosthesis.

Fig 1f Loading of an FC prosthesis.

Fig 1g Juxtagingival radiograph of an ITS
prosthesis.

Fig 1h Bar anchorage of 4 implants used
for OD support.

Fig 1i Ball attachment anchorage of 2
implants used for OD support.
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with exposure parameters of 65 to 90 kV, 7.5 to 10
mA, and 0.22 to 0.25 seconds.23–29 Radiographs were
taken at loading, at 6 and 12 months after loading,
and annually thereafter. They were subsequently
stored on a personal computer and analyzed using
the program ImageJ (US National Institute of Men-
tal Health, Bethesda, MD) to determine bone level
changes. Peri-implant bone resorption was assessed
at bone levels mesial and distal to the implants.

Prosthetic Treatment
Patients with type 1 or type 2 bone quality were
recalled for a preprosthetic evaluation 3 months
after implant placement; patients with type 3 or type
4 bone quality were recalled after 6 months.30 After
the removal of the cover screws used during healing
3 to 6 months after implant placement, the abut-
ments were screwed into position using 35 Ncm of
torque. Solid abutments or Octa abutments (Strau-
mann) with cast-to parallelized gold copings were
used for cemented prostheses. Octa abutments with
cast-to gold copings were used for screw-retained
prostheses.

For ODs, the framework and esthetic veneer
were fabricated from gold alloy and resin; all other
prosthetics were fabricated from gold alloy and
porcelain. No soldering was performed. Cemented
prostheses were fixed with zinc oxyphosphate
cement or zinc-eugenol oxide cement, while screw-
retained prostheses were secured by applying a 15-
Ncm torque to the abutment-framework screw
using a manual torque driver.

Statistical Analysis
The statistical analysis was performed with the life
table analysis described by Kalbleish and Prentice31

and Colton.32 The data were analyzed at the end of
December 2002. Thus, all restored implants com-
pleted at least the 1-year examination. The follow-
ing analyses were performed for the entire group of
759 implants: 

• Cumulative survival rate: The internal survival
rate for each time interval and the cumulative
survival rate for the entire 8-year period were
calculated. In the present study, survival rate was
defined as the percentage of load-bearing
implants that did not show symptoms of pain,
mobility,21 or infection (not including success-
fully treated peri-implant inflammation).22

• Cumulative success rate: In this analysis, which was
more strict than the survival rate analysis,
implants exhibiting a suppurative peri-implant
infection at the last annual examination were
classified as “failures.” In addition to failed

implants, this index also took into account the
failure criteria established by Albrektsson and
colleagues,33 Buser and colleagues,34 and van
Steenberghe.35

Life tables included the following parameters:
time period (observation time), number of implants
at interval start (Ox), number of early failures (ie,
implants that failed prior to loading), number of
loaded implants, number of implants lost to follow-
up as a result of patient dropout (wx), number of
implants at risk (ie, the “harmonic mean” of the
implants at the beginning of an interval and those
remaining at the end), number of failed implants
(dx) in each interval (qx), interval survival rate, and
cumulative survival rate.32 The interval failure rate
formula was 

qx = dx

Ox – wx

2 

The interval survival rate (px) formula was px =
1– qx. However, the authors have accounted for the
correlation structure associated with multiple
implants in the same subject. Thus, unless the
patient was restored with a single implant support-
ing a single crown, the reduced significance of any
comparison was considered.

A 4-field table36,37 was used to present the 
number of successes, survivals, unaccounted-for
implants, and failures up to the 7-year examina-
tions. The matrix gave a qualitative description of
the materials and the methods of evaluation used
and presented the results. The failure rate was
always cumulative, and the sum of the 4 fields was
100% (ie, all placed implants). 

Prognostic Criteria
The following criteria for implant evaluation were
considered37: 

• Failure: An implant was regarded as a failure if it
had to be removed for any reason. If there was
clinical mobility, implant removal was indicated
without question. Absence of mobility was
checked by applying a light tightening force to
the implant with an abutment screwdriver with-
out simultaneously counteracting the force with
an abutment clamp. Any mobility or sensation
(eg, pain) was regarded as a sign of lost osseoin-
tegration. Other conditions for which implant
removal could be indicated included, for exam-
ple, incurable soft tissue infection, persistent
pain, paresthesia, or discomfort. Information
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regarding any adverse event, including condition
on onset, measures taken, and recovery, was
recorded. Adverse events did not always result in
removal. 

• Survival: Implants that did not fail were included
in the survival group.

• Success: Surviving implants were considered suc-
cessful if radiographic evaluation revealed no
more than 1.0 mm of marginal bone loss during
the first year of loading and no more than 0.2
mm resorption per year in subsequent years, if
there was no peri-implant pathosis or radiolu-
cency, and if probing depth (measured with a cal-
ibrated plastic probe) was no greater than 3 mm
on any side (mesial, buccal, distal, or lingual-
palatal). Juxtagingival radiographs taken at the
time of abutment connection and at the time of
the last follow-up were used for measurements.
All successful implants were in clinical function.

RESULTS

Results of the 7-year Life Table Analysis 
Two mandibular implants were lost before loading
because of persistent paresthesia and were classified
as “early failures.” During the 7-year follow-up
period, 30 implants failed (Table 4). Implant mobil-
ity was recorded for 27 implants (14 maxillary, 13
mandibular) in 21 patients (Figs 2 and 3) owing to
severe peri-implantitis (n = 21) and biomechanical
overloading (n = 6). Three maxillary implant frac-
tures occurred—two in implants supporting CFP
prostheses and 1 in an implant supporting an FP
prosthesis. All failed implants were removed. Six
failed implants were short (8 mm in height) and 8
were narrow (3.3 mm in diameter); 1 failed implant
was short and narrow.

Twenty-eight cases of peri-implantitis were suc-
cessfully treated.22 Thirty-five implants showed
more than 1.0 mm of marginal bone loss during the
first year of loading, followed by more than 0.2 mm
bone resorption per year. Seven implants had a
peri-implant probing depth greater than 3 mm. 

Cumulative survival rates were calculated for
implants supporting ST prostheses (95.6%), CFP
prostheses (94.4%), FP prostheses (96.1%), FC
prostheses (100%), ITS prostheses (90.6%), and
ODs (95.7%) as shown in Table 5.

The 4-field analysis included calculation of the 7-
year failure rate for implants supporting ST prosthe-
ses (4.0%), CFP prostheses (5.4%), FP prostheses
(3.6%), FC prostheses (0%), ITS prostheses (8.8%),
and ODs (4.0%), as shown in Table 6. Dropout rates
were 13.8% for implants supporting ST prostheses,

9.7% for CFP prostheses, 12.2% for FP prostheses,
25.5% for FC prostheses, 8.8% for ITS prostheses,
and 9.5% for ODs. The proportion of successes
after 7 years was 75.6% for implants supporting ST
prostheses, 76.3%  for CFP prostheses, 73.8% for
FP prostheses, 63.8% for FC prostheses, 70.6% for
ITS prostheses, and 78.6% for OD prostheses.

Prosthetic complications such as decemention (4
ST and 5 FP prostheses), abutment-framework con-
nection screw loosening (3 FP prostheses), reten-
tion anchor failure (n = 3), and retaining screw loos-
ening (2 OD prostheses) also occurred. One
abutment screw and 1 prosthetic pontic, both in FP
prostheses, fractured; 6 aesthetic veneer fractures (2
in ST prostheses and 4 in FP prostheses) were
observed. OD fracture was recorded twice in 2 dif-
ferent patients (Table 7). 

Table 4 Failed Implants

Reason Diameter Height Prosthesis
failed (mm) (mm) supported Location

Implant fracture (biomechanical overloading)      
1 3.3 10 CFP Maxilla  
2 3.3 10 CFP Maxilla  
3 4.1 12 FP Maxilla  

Implant mobility (biomechanical overloading)      
1 4.1 12 OD Mandible  
2 4.1 10 OD Mandible  
3 4.1 8 ST Mandible  

Implant mobility (peri-implantitis)      
1 4.1 10 FP Mandible  
2 3.3 10 FP Mandible  
3 4.8 10 FP Mandible  
4 4.1 10 FP Mandible  
5 3.3 8 FP Mandible  
6 4.1 10 FP Maxilla  
7 4.1 8 FP Maxilla  
8 3.3 10 FP Maxilla  
9 4.1 10 FP Maxilla  

10 4.1 8 FP Maxilla  
11 4.1 10 FP Maxilla  
12 4.8 10 CFP Mandible  
13 4.1 12 CFP Mandible  
14 3.3 10 CFP Maxilla  
15 4.1 10 ST Maxilla  
16 4.1 8 ST Maxilla  
17 4.1 12 ST Mandible  
18 3.3 10 ST Mandible  
19 4.1 10 OD Maxilla  
20 4.1 10 OD Maxilla  
21 4.1 10 OD Maxilla  
22 4.1 12 ITS Mandible  
23 4.1 8 ITS Maxilla  
24 3.3 10 ITS Maxilla  

Persistent paresthesia      
1 4.1 10 Not loaded Mandible  
2 4.1 10 Not loaded Mandible 



Maxillary and mandibular implants showed simi-
lar outcomes. Mandibular implants demonstrated 7-
year cumulative survival rates of 95.6% for ST
prostheses, 95.7% for CFP prostheses, 97.2% for
FP prostheses, 100% for FC prostheses, 89.9% for
ITS prostheses, and 97.5% for OD prostheses
(Table 8). Maxillary implants (Table 9) showed
cumulative survival rates of 95.7% for ST prosthe-
ses, 92.8% for CFP prostheses, 95.6% for FP pros-
theses, 100% for FC prostheses, 91.7% for ITS
prostheses, and 92.5% for ODs.

Finally, the outcomes of implants supporting
ODs supported by 2 implants were compared to
those of implants supporting ODs supported by 3
or more implants. The former group had a cumula-
tive survival rate of 93.6%; the latter had a cumula-
tive survival rate of 96.7% (Table 10).

DISCUSSION

Overall, implant and prosthesis success and survival
rates were satisfactory; however, these data had a
relative value. Prosthetic restorations were in fact
exposed to qualitatively and quantitatively different
complications. Literature studies30,31 have demon-
strated higher survival probability for osseointe-

grated mandibular implants than for maxillary
implants. The reasons for this are likely the lower
mechanical stress that the maxilla can withstand
because of  its thinner cortical layer, as well as the
lower density of the maxillary spongiosa.37

Further, Scurria and associates38 reported out-
comes of dental implant therapy for a range of
patients requiring various degrees of tooth replace-
ment. Life table analyses produced Kaplan-Meier
survival curves for different locations and prosthesis
types. Proportional hazards modeling combined
with SUDAAN modeling (RTI International,
Research Triangle Park, NC) identified removable
prosthesis type and maxillary location as being sig-
nificantly associated with implant failure. For this
reason, the present study analyzed implant survival
and success by prosthesis type and implant location
(maxilla or mandible). 

Study results were comparable to those found in
the international literature related to ST prosthe-
ses,13,15,17,38 FP prostheses,17,39–42 CFP prostheses,43

ITS prostheses,44,45 FC prostheses,42,46,47 and
ODs.4,8,48–50

It was also noted that implant location did not
represent a significant prognostic factor; the works
of Adell and coworkers,51 Bass and Triplett,52 Jaffin
and Berman,53 and Jemt and coworkers54 support
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Fig 2 Juxtagingival radiograph of a failed implant. The failure
was related to biomechanical overloading.

Fig 3 An implant whose failure was related to peri-implantitis.
Note the peri-implant bone resorption and the exposure of the
implants threads.
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Table 5 Life Table Analysis for Implant Survival

Implants Failures Cumulative
at start Early Loaded Implants during Survival survival

Interval (y) of interval failures implants Dropouts at risk interval rate (%) rate (%)

ST prostheses
0 to 1 123 2 121 3 119.5 0 100 100
1 to 2 118 0 118 0 118 0 100 100
2 to 3 118 0 118 5 115.5 3 97.4 97.4
3 to 4 110 0 110 3 108.5 2 98.2 95.6
4 to 5 105 0 105 2 104 0 100 95.6

5 to 6 103 0 103 0 103 0 100 95.6
6 to 7 103 0 103 2 102 0 100 95.6

CFP prostheses
0 to 1 93 0 93 0 93 0 100 100
1 to 2 93 0 93 0 93 0 100 100
2 to 3 93 0 93 3 91.5 1 99 99
3 to 4 89 0 89 2 88 0 100 99
4 to 5 87 0 87 4 85 2 97.7 96.7

5 to 6 81 0 81 0 81 2 97.6 94.4
6 to 7 79 0 79 0 79 0 100 94.4

FP prostheses
0 to 1 336 0 336 4 334 0 100 100
1 to 2 332 0 332 10 327 0 100 100
2 to 3 322 0 322 6 319 2 99.4 99.4
3 to 4 314 0 314 7 310.5 4 98.7 98.1
4 to 5 303 0 303 4 301 4 98.7 96.8

5 to 6 295 0 295 8 291 2 99.3 96.1
6 to 7 285 0 285 2 284 0 100 96.1

FC prostheses
0 to 1 47 0 47 0 47 0 100 100
1 to 2 47 0 47 0 47 0 100 100
2 to 3 47 0 47 6 44 0 100 100
3 to 4 41 0 41 6 38 0 100 100
4 to 5 35 0 35 0 35 0 100 100

5 to 6 35 0 35 0 35 0 100 100
6 to 7 35 0 35 0 35 0 100 100

ITS prostheses
0 to 1 34 0 34 0 34 0 100 100
1 to 2 34 0 34 0 34 0 100 100
2 to 3 34 0 34 1 33.5 0 100 100
3 to 4 33 0 33 0 33 1 97 97
4 to 5 32 0 32 1 31.5 1 96.8 93.8

5 to 6 30 0 30 1 29.5 0 100 93.8
6 to 7 29 0 29 0 29 1 96.6 90.6

OD prostheses
0 to 1 126 0 126 0 126 0 100 100
1 to 2 126 0 126 2 125 0 100 100
2 to 3 124 0 124 2 123 0 100 100
3 to 4 122 0 122 2 121 2 98.4 98.4
4 to 5 118 0 118 4 116 0 100 98.4

5 to 6 114 0 114 2 113 0 100 98.4
6 to 7 112 0 112 0 112 3 97.3 95.7
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these findings. Nevertheless, in experimental and
clinical literature, there are reports of implant sur-
vival and success being significantly influenced by
placement site.38,55,56 Scurria and colleagues,38

Romeo and colleagues,55 and Balshi and col-
leagues56 emphasized the greater biomechanical
loads supported by posterior segments.

Comparing FP prostheses and CFP prostheses,
statistically different implant and survival rates were
not documented. This supports the reliability of a
suitably fabricated cantilever prosthesis if the
occlusal and biomechanical forces are appropriately
addressed.

No notable difference was observed between sur-
vival rates of implant-supported FC prostheses and
ODs, although the materials used to fabricate the
suprastructure of an OD are usually more fragile than
those used for an FC prosthesis, and ODs usually
have a higher crown-to-implant ratio. The percent-
age of prosthetic complications was greater for ODs
than for any other type of prosthesis (13.5% for ODs;
0% to 7.6% for other prostheses). This is probably

related to the relative weakness of the anchorage
components used for connecting the implants to the
prosthetic framework. The results of a number of
studies on the functionality of ODs supported by 2 or
more implants12,57 were partly confirmed. Implants
supporting ODs supported by 2 implants survived
nearly as well as implants supporting ODs supported
by 3 or more implants.

Finally, implant failure did not appear to be sig-
nificantly influenced by length and diameter; only
20% of failed implants were 8 mm long, and only
26.6% were 3.3 mm wide. Friberg and colleagues58

published a long-term follow-up study of 49
patients in whom 260 short implants were placed.
Their outcome showed the high predictability of
that treatment procedure. Texeira and coworkers59

investigated the applicability of short hydroxyl-
apatite-coated dental implants in the posterior
mandible of partially edentulous patients. In a 5-
year survival study, the overall cumulative implant
survival rate was 94%, and the overall cumulative
prosthetic survival rate was 91%. Predictable success

Table 6 Implant Distribution After the 7-Year Follow-up

Success Dropout Survival Failure
Prosthesis n (%) n (%) n (%) n (%)

ST 93 (75.6) 17 (13.8) 8 (6.6) 5 (4.0)
CFP 71 (76.3) 9 (9.7) 8 (8.6) 5 (5.4)
FP 248 (73.8) 41 (12.2) 35 (10.4) 12 (3.6)
FC 30 (63.8) 12 (25.5) 5 (10.7) 0 (0.0)
ITS 24 (70.6) 3 (8.8) 4 (11.8) 3 (8.8)
ODs 99 (78.6) 12 (9.5) 10 (7.8) 5 (4.0)

Table 7 Complications and Failures in Overdentures

Anchors* Bars† Lock-pins‡

n (%) Cause n (%) Cause n (%) Cause

Implant
Complication 1 (3.1) TP 5 (9.2) PBR 4 (11.1) TP
Failure 2 (6.2) FIO 3 (5,5) FIP 0

Prosthetic
Complication 3 (20.0) RAR 2 (14.2) RSL 0
Failure 1 (6.6) ODF 1 (7.1) ODF 0

*32 implants, 15 prostheses.
†54 implants, 14 prostheses.
‡36 implants, 8 prostheses.
PBR = peri-implant bone resorbtion exceeding success parameters; FIO = implant failure due to biome-
chanical overload; FIP = implant failure due to perimplantitis; TP = successfully treated peri-implantitis; 
RAR = retention anchors replacement; RSL = retaining screw loosening; ODF = overdenture fracture. 
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Table 8 Life Table Analysis for Survival of Loaded Mandibular Implants

Implants Failures Cumulative
at start Early Loaded Implants during Survival survival

Interval (y) of interval failures implants Dropouts at risk interval rate (%) rate (%)

ST prostheses
0 to 1 72 2 70 2 69 0 100 100
1 to 2 68 0 68 0 68 0 100 100
2 to 3 68 0 68 2 68 1 98.5 98.5
3 to 4 64 0 64 1 63.5 2 97.1 95.6
4 to 5 62 0 62 2 61 0 100 95.6

5 to 6 60 0 60 0 60 0 100 95.6
6 to 7 60 0 60 1 59.5 0 100 95.6

CFP prostheses
0 to 1 49 0 49 0 49 0 100 100
1 to 2 49 0 49 0 49 0 100 100
2 to 3 49 0 49 3 49 1 98 98
3 to 4 45 0 45 0 45 0 100 98
4 to 5 45 0 45 2 44 0 100 98

5 to 6 43 0 43 0 43 1 97.7 95.7
6 to 7 42 0 42 0 42 0 100 95.7

FP prostheses
0 to 1 195 0 195 2 194 0 100 100
1 to 2 193 0 193 7 189.5 0 100 100
2 to 3 186 0 186 4 184 0 100 100
3 to 4 182 0 182 4 180 1 99.4 99.4
4 to 5 177 0 177 0 177 2 98.9 98.3

5 to 6 175 0 175 4 173 2 98.9 97.2
6 to 7 169 0 169 0 169 0 100 97.2

FC prostheses
0 to 1 14 0 14 0 14 0 100 100
1 to 2 14 0 14 0 14 0 100 100
2 to 3 14 0 14 0 14 0 100 100
3 to 4 14 0 14 0 14 0 100 100
4 to 5 14 0 14 0 14 0 100 100

5 to 6 14 0 14 0 14 0 100 100
6 to 7 14 0 14 0 14 0 100 100

ITS prostheses
0 to 1 10 0 10 0 10 0 100 100
1 to 2 10 0 10 0 10 0 100 100
2 to 3 10 0 10 1 9.5 0 100 100
3 to 4 9 0 9 0 9 0 100 100
4 to 5 9 0 9 0 9 0 100 100

5 to 6 9 0 9 0 9 0 100 100
6 to 7 9 0 9 0 9 1 89.9 89.9

OD prostheses
0 to 1 84 0 84 0 84 0 100 100
1 to 2 84 0 84 2 83 0 100 100
2 to 3 82 0 82 0 82 0 100 100
3 to 4 82 0 82 2 81 2 97.5 97.5
4 to 5 78 0 78 4 76 0 100 97.5

5 to 6 74 0 74 2 73 0 100 97.5
6 to 7 72 0 72 0 72 0 100 97.5
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Table 9 Life Table Analysis for Survival of Loaded Maxillary Implants

Implants Failures Cumulative
at start Early Loaded Implants during Survival survival

Interval (y) of interval failures implants Dropouts at risk interval rate (%) rate (%)

ST prostheses
0 to 1 51 0 51 1 50.5 0 100 100
1 to 2 50 0 50 0 50 0 100 100
2 to 3 50 0 50 3 48.0 1 97.9 97.9
3 to 4 46 0 46 2 45 1 97.8 95.7
4 to 5 43 0 43 0 43 0 100 95.7

5 to 6 43 0 43 0 43 0 100 95.7
6 to 7 43 0 43 1 42.5 0 100 95.7

CFP prostheses
0 to 1 44 0 44 0 44 0 100 100
1 to 2 44 0 44 0 44 0 100 100
2 to 3 44 0 44 0 44 0 100 100
3 to 4 44 0 44 2 43 0 100 100
4 to 5 42 0 42 2 41 2 95.3 95.3

5 to 6 38 0 38 0 38 1 97.4 92.8
6 to 7 37 0 37 0 37 0 100 92.8

FP prostheses
0 to 1 141 0 141 2 140 0 100 100
1 to 2 139 0 139 3 137.5 0 100 100
2 to 3 136 0 136 2 135 2 98.5 98.5
3 to 4 132 0 132 3 130.5 3 98.7 97.2
4 to 5 126 0 126 4 124 2 98.4 95.6

5 to 6 120 0 120 4 118 0 100 95.6
6 to 7 116 0 116 2 115 0 100 95.6

FC prostheses
0 to 1 33 0 33 0 33 0 100 100
1 to 2 33 0 33 0 33 0 100 100
2 to 3 33 0 33 6 30 0 100 100
3 to 4 27 0 27 6 24 0 100 100
4 to 5 21 0 21 0 21 0 100 100

5 to 6 21 0 21 0 21 0 100 100
6 to 7 21 0 21 0 21 0 100 100

ITS prostheses
0 to 1 24 0 24 0 24 0 100 100
1 to 2 24 0 24 0 24 0 100 100
2 to 3 24 0 24 0 24 0 100 100
3 to 4 24 0 24 0 24 1 95.9 95.9
4 to 5 23 0 23 1 22.5 1 95.6 91.7

5 to 6 21 0 21 1 20.5 0 100 91.7
6 to 7 20 0 20 0 20 0 100 91.7

OD prostheses
0 to 1 42 0 42 0 42 0 100 100
1 to 2 42 0 42 0 42 0 100 100
2 to 3 42 0 42 2 41 0 100 100
3 to 4 40 0 40 0 40 0 100 100
4 to 5 40 0 40 0 40 0 100 100

5 to 6 40 0 40 0 40 0 100 100
6 to 7 40 0 40 0 40 3 92.5 92.5



for the application of short implants to the posterior
mandible was suggested. In contrast to the afore-
mentioned studies, Fartash and colleagues60 docu-
mented a lower success rate for short implants than
for long implants. In addition, Bert61 suggested the
use of wide-diameter implants with tapping place-
ment. Although the clinical results of short implants
were favorable, further research is required to eluci-
date the most appropriate implant size and distribu-
tion, as well as the most favorable prosthetic
restorations.

CONCLUSIONS

Clinical and radiographic preliminary results have
demonstrated that restoration of complete and par-
tially edentulous arches with ITI implants can be a
reliable medium- to long-term treatment in this
study population.

Medium- to long-term implant survival and suc-
cess were not influenced by position site (maxilla or
mandible). More research is required to explain the
influence of implant placement sector (anterior or
posterior) on implant survival and success.

Implants supporting fixed ST prostheses, CFP
prostheses, FP prostheses, and ITS prostheses
demonstrated similar 7-year survival rates. OD sur-
vival rates approximated those for FC prostheses,
although ODs were more susceptible to prosthetic

complications than other types of prostheses. Nev-
ertheless, more research is needed to confirm this
trend, owing to the reduced number of implants
supporting this type of prosthesis. Implant and
prosthetic survival rates for ODs supported by 2
implants were comparable to those for ODs sup-
ported by 3 or more implants.
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