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Randomised controlled trial

PURPOSE. To compare the clinical outcomes of two adjacent 6-mm-long dental implants 
splinted under the same prosthesis (control group) versus two identical implants sup-
porting single crowns (test group).

MATERIALS AND METHODS. Forty-seven patients with edentulous posterior (premolars 
and/or molars) jaws received two adjacent 6-mm-long dental implants, which were sub-
merged. Four months later, at impression taking, patients were randomised to receive 
splinted or unsplinted definitive cemented metal-composite prostheses. Unfortunately, 
four patients died before randomisation and three patients lost five implants, so only 40 
patients were randomised, according to a parallel-group design, to have both implants 
splinted under the same partial fixed prosthesis (19 patients) or with two single crowns 
(21 patients). Outcome measures were: prosthesis and implant failures, any complica-
tions, peri-implant marginal bone level changes and patient satisfaction. Patients were 
followed-up to 1 year after loading. 

RESULTS. One patient from the splinted group dropped out. No implant failures occurred 
after randomisation. One complication occurred in the unsplinted group versus no com-
plications at splinted implants, the difference not being statistically different (Fisher’s 
exact test P = 1.000; difference in proportions = -0.04; 95% CI -0.16 to 0.09). Both groups 
presented significant peri-implant marginal bone loss at 1 year after loading (P<0.05), 
respectively -0.36 (0.45) mm at splinted implants and -0.17 (0.31) mm at unsplinted implan-
ts, but there were no statistically significant differences between the two groups (mean 
difference 0.19 mm; 95% CI -0.10 to 0.48; P = 0.194). All patients were fully or reasonably 
satisfied with the treatment, with the exception of two patients, both from the splinted 
group: one patient was not sure about the aesthetics, and another would not undergo the 
same treatment again.

CONCLUSIONS. The present data seems to suggest that up to 1 year after loading the 
prognosis of short implants, mostly placed in mandibles characterised by dense bone 
quality, may not be influenced by splinting or not under the same fixed prostheses. Howe-
ver, these preliminary results need to be confirmed by larger trials with follow-ups of at 
least 5 years. 

CONFLICT OF INTEREST STATEMENT. Micerium (Avegno, Italy) partially supported this trial 
and donated the implants and prosthetic components used in the present investigation. 
However, data property belongs to the authors and Micerium by no means interfered 
with the conduct of the trial or the publication of its results.
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INTRODUCTION
Short dental implants (4 to 8 mm long)1 have been reported as an appealing and less invasive 
alternative to bone augmentation procedures for placing longer implants, with both groups 
displaying similar results up to 11 years after loading2-11.
One of the issues often debated is whether it is better or not to join two or more short im-
plants under the same prosthesis to decrease the potential risks of failures or mechanical 
complications such as screw loosening. Theoretically, it would be logical to think that joining 
short implants under the same fixed prosthesis would provide a more favourable load distri-
bution. Unfortunately, there have been no randomised controlled trials (RCTs) evaluating this 
hypothesis thus far, so only opinion-based recommendations can be given.
The aim of this RCT of parallel-group design was to compare the clinical outcomes of two 
adjacent 6-mm-long dental implants splinted under the same prosthesis (control group) ver-
sus two identical implants, each supporting single crowns (test group). The test hypothesis 
was that there would be no differences between the two procedures, against the alternative 
hypothesis of a difference. This report presents data up to 1 year after loading (at the protocol 
stage we decided to follow the patients up to 5 years after loading). The present article is 
reported in accordance with the CONSORT statement for improving the quality of reports of 
parallel-group randomised trials (http://www.consort-statement.org/).

MATERIALS AND METHODS
Study design
This trial was designed as a multicentre randomised controlled trial of parallel-group design 
with blind assessment, with the exception of complications and related failures, which were 
evaluated by the treating dentists.

Inclusion/exclusion criteria
Any patient with partial edentulism in the posterior jaw (premolars and/or molars), requiring 
at least two adjacent dental implants of length 6 mm and diameter of 5 mm, being 18 years 
or older and able to understand and sign informed consent was eligible for inclusion in this 
trial. Patients were not admitted to the study if any of the following exclusion criteria applied:

 ▬ General contraindications to implant surgery;

 ▬ Irradiation in the head and neck area;

 ▬ Immunosuppressed or immunocompromised status;

 ▬ Previous or ongoing treatment with intravenous aminobisphosphonates;

 ▬ Untreated periodontitis;

 ▬ Poor oral hygiene and motivation;

 ▬ Uncontrolled diabetes;

 ▬ Pregnancy or lactation;

 ▬ Substance misuse;

 ▬ Psychiatric problems or unrealistic expectations;

 ▬ Lack of opposite occluding dentition/prosthesis in the area intended for implant placement;

 ▬ Acute/chronic infection/inflammation in the area intended for implant placement;

 ▬ Participation in other trials, if precluding proper adherence to the present protocol;

 ▬ Referral for implant placement alone (unavailable for prosthetic procedures and/or fol-
low-ups at the treating centre);

 ▬ Extraction sites with less than 3 months of healing;

 ▬ Unavailability for 5 years of follow-up.
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Patients were categorised into three groups according to their declarations: non-smokers, mode-
rate smokers (up to 10 cigarettes per day), and heavy smokers (more than 10 cigarettes per day). 
Patients were recruited and treated in eight different private practices in Italy using similar 
procedures, and each centre was supposed to treat 10 patients. Participating dentists (cen-
tres) were the following: Dr. Marco Tallarico in Rome (MT), Dr. Fulvio Gatti in Parabiago (FG), Dr. 
Mario Silvio Meloni in Arzachena (SM), Dr. Leonardo Muzzi in Siena (LM), Dr. Nicola Baldini in 
Florence (NB), Dr. Armando Minciarelli in Bari (AM), Dr. Gaetano Iannello in Terme Vigliatore 
(GI), and Dr. Mauro Billi in Montevarchi (MB).
Patients were assessed to establish their eligibility for the study; a preoperative cone-beam 
computed tomography (CBCT) scan was obtained for each potentially eligible patient to quan-
tify bone volumes at the planned implant sites. Patients having sufficient bone volumes to 
receive two 6-mm long, 5-mm wide implants at two adjacent sites were invited to join the 
study, and were informed of the nature of the study. Only after they fully understood the 
study aims and procedures were they asked to sign informed written consent.

Clinical procedures
About 10 days prior to implant placement, all patients were subjected to professionally deli-
vered oral hygiene procedures, including debridement as required. One hour prior to implant 
placement, all patients received prophylactic antibiotic therapy: 2 g of amoxicillin, unless al-
lergic to penicillin, in which case clindamycin 600 mg. All patients rinsed with chlorhexidine 
mouthwash 0.2% for 1 minute prior to any surgical procedure, and were treated under local 
anaesthesia using articaine with adrenaline 1:100.000. After crestal incision and full-thickness 
flap elevation, the two adjacent implant sites were prepared under prosthetic guidance using 
a surgical template. The standard placement procedure was adopted as recommended by 
the manufacturer. Drills of increasing diameters were used to prepare the implant sites. Bone 
quality was subjectively reported as hard, medium and soft. The handpiece motor was set at 
a torque of 25 Ncm during implant insertion. The implants used were OSSTEM IMPLANT TSIII 
SA (Seoul, South Korea); these are 6-mm-long, 5 mm in diameter tapered self-tapping implan-
ts with internal connection (TS3S5005S) made of grade 4 titanium with a surface alumina-bla-
sted and acid-etched. Implants were placed at the crestal level with their coronal portion 
flush to the surrounding bone. Cover screws were placed, implants were submerged, and 
flaps closed with Vicryl 4.0 sutures. Baseline periapical radiographs of the study implants 
were taken using the paralleling technique. If the peri-implant marginal bone levels were 
unreadable or difficult to assess, a new radiograph was to be taken. Ibuprofen 400 mg was 
prescribed to be taken two to four times a day during meals, as long as required. In case of 
allergy or stomach problems, 1 g paracetamol was prescribed instead. Patients were in-
structed to use 0.2% chlorhexidine mouthwash for one minute twice a day for 2 weeks, to 
adhere to a soft diet for one week, and to avoid brushing and trauma to the surgical sites. No 
removable denture which could load the study implants was allowed for one month. Sutures 
were removed after 7–10 days.
After 4 months of submerged healing, implants were exposed and manually tested for stabi-
lity using 30 Ncm torque. Impressions with screw-retained pick-up impression copings were 
taken at implant level using a polyether material (ImpregumTM, 3M ESPE, Seefeld, Germany) 
and customised open impression trays. Healing abutments were placed, and patients were 
randomised, according to a parallel-group design, to receive either a fixed partial prosthesis 
rigidly connecting the two adjacent implants (splinted group; FIGS. 1A-G) or two single crowns 
(unsplinted group; FIGS. 2A-G), by opening the sequentially numbered envelope corresponding 
to the patient recruitment number.  
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FIGS. 1A-G: Sequence of treatment and follow-ups in one of the patients randomly allocated to the splinted 
group: preoperative clinical view (A) and periapical radiograph (B); baseline periapical radiograph (C); 
periapical radiograph (D) and clinical view at initial loading (E); periapical radiograph (F); and clinical view at 
1-year after implant loading (G).
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Within one month, after having tested the stability of the individual implants, either definitive 
cement-retained metal-composite crowns or fixed partial prostheses rigidly joining the two 
implants were cemented with provisional cement (ImplaCem Automix, Dentalica, Milan, Italy) 
on Osstem transfer abutments for cement-retained restoration, according to the random 
allocation. Abutments were customised in the lab when necessary. The occlusal surfaces 
were in slight contact with the opposing dentition. Periapical radiographs and clinical pictures 
of the study implants were taken. If the peri-implant marginal bone levels were not readable, 
a new radiograph was to be taken. Oral hygiene instructions were delivered.
One month later, patients were recalled for a check-up and to evaluate their satisfaction.
Patients were enrolled in an oral hygiene programme with recall visits at least every 6 months 
for the entire duration of the study. Dental occlusion was evaluated at each follow-up visit. 
Follow-ups were conducted by local independent outcome assessors together with the sur-
gical operators.
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FIGS. 2A-G: Sequence of treatment and follow-ups in one of the patients randomly allocated to the 
unsplinted group: preoperative clinical view (A) and periapical radiograph (B); baseline periapical radiograph 
(C); periapical radiograph (D) and clinical view at initial loading (E); periapical radiograph (F); and clinical view 
at 1-year after implant loading (G).

Outcome measures
This study tested the null hypothesis that there would be no differences between the two 
procedures against the alternative hypothesis of a difference.
Outcome measures were the following.

 ▬ Prosthesis failures: loss of the prosthesis secondary to implant failure(s), or replacement 
of the prosthesis for any reason.

 ▬ Implant failures: implant mobility, removal of stable implants dictated by progressive 
marginal bone loss or infection, or any mechanical failure rendering the implant unu-
sable, such as implant fracture or deformation of the implant–abutment connection. 
Stability of individual implants was measured by local independent assessors, who were 
not informed of the nature of the study, manually tightening the screws with 30 Ncm 
torque at abutment connection (4 months after implant placement), initial loading (1 
month after delivery of the provisional prostheses), and 1 year after loading for the partial 
fixed prostheses. Once single crowns were cemented, their stability was assessed by 
rocking the crown with the metal handles of two dental instruments. 
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 ▬ Any biological or prosthetic complication was reported. 

 ▬ Peri-implant marginal bone level changes, evaluated on intraoral digital radiographs 
taken with the paralleling technique at implant placement, at initial loading, and one 
year after loading. In the case of less than properly readable radiographs, new radio-
graphs were to be taken. A centralised outcome assessor (Dr. Erta Xhanari, EX) measu-
red peri-implant marginal bone levels using Scion Image (Scion Corporation, Frederick, 
MD, USA) software. The software was calibrated for each single image using the known 
distance between the first two consecutive coronal threads. Measurements of the me-
sial and distal bone crest levels adjacent to each implant were made to the nearest 0.01 
mm. Reference points for the linear measurements were the coronal margin of the 
implant collar and the most coronal point of bone-to-implant contact. Implants with 
bone up to the coronal margin of the implant collar were assigned a value of zero. The 
mesial and distal measurements of each implant were averaged, and means were cal-
culated at patient level and then at group level.

 ▬ Patient satisfaction: at one year after loading, the independent outcome assessor at 
each centre asked the patients the following questions: “are you satisfied with the fun-
ction of your implant-supported prosthesis?” and “are you satisfied with the aesthetic 
outcome of your implant-supported prosthesis?”. Possible answers were: “yes, absolu-
tely”, “yes, partially”, “not sure”, “not really”, and “absolutely not”. Patients were also asked 
“would you undergo the same therapy again?”; possible answers were: “yes” or “no”.

One independent assessor at each centre, masked to the interventions, took all measure-
ments, with the exception of complications and some failures, which were managed and re-
ported directly by the treating dentist. One single centralised outcome assessor (EX), not in-
volved in the treatment of the patients, measured all peri-implant marginal bone levels 
without knowing group allocation. However, it was possible to discriminate between single 
crowns and partial fixed prostheses on the radiographs.

Statistical analysis
The sample size was calculated for the primary outcome measures (implant failure): a 
two-group continuity-corrected chi-square test with a 0.050 two-sided significance level 
will have 80% power to detect the difference between a proportion of 0.100 and a propor-
tion of 0.300 for patients experiencing at least one implant failure (odd’s ratio of 3.857) 
when the sample size in each group is 72. However, it was decided to include only 40 pa-
tients in each group, since that was our realistic recruitment capacity over a 2-year recru-
itment period. Eight computer-generated restricted randomisation lists were created. 
Only one of the investigators (Dr. Marco Esposito, ME), not involved in the selection and 
treatment of the patients, was aware of the randomisation sequence and could have ac-
cess to the randomisation lists, which were stored on his password-protected laptop. The 
randomisation codes were enclosed in sequentially numbered, identical, opaque, sealed 
envelopes. Envelopes were opened sequentially after impression-taking, and treatment 
allocation was therefore concealed to the investigators in charge of enrolling and treating 
the patients. 
All data analysis was carried out according to a pre-established analysis plan. The patient 
was the statistical unit of the analyses. A dentist with expertise in statistics (Dr. Jacopo Buti, 
JB) analysed the data without knowing group allocation. Differences in the proportions of 
patients with prosthesis failures, implant failures and complications (dichotomous outco-
mes) were compared between groups using Fisher’s exact probability test, and between 
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centres using the Freeman-Halton extension of Fisher’s exact test (when cell count was 
<5). Paired t-tests were used to compare the mean radiographic values at implant place-
ment, initial loading, and 1 year after loading. Unpaired t-tests were used to compare the 
mean radiographic marginal bone level changes between groups. Comparisons of function 
and aesthetic satisfaction between groups and centres were done using Fisher’s exact 
probability test and the Freeman-Halton extension of Fisher’s exact test (when cell count 
was <5), respectively, as outcomes reported fell only into 2 (fully vs. partially satisfied) out 
of the 5 categories (with the exception of one patient who was “not sure” and was grouped 
together with the “not fully satisfied” patients). Fisher’s exact probability test was used to 
compare the willingness of groups to undergo the same intervention again. All statistical 
comparisons were conducted at the 0.05 level of significance. An intention-to-treat analy-
sis was applied.

RESULTS
Forty-seven patients were considered eligible and consecutively enrolled in the trial. Patients 
were recruited and treated from November 2016 to January 2018. The follow-up of all patients 
was 1 year after implant loading. Each centre was supposed to enrol 10 patients, who were to 
be randomised into two equal groups of five patients each. However, only one centre (MT) 
recruited 10 patients. The remaining centres recruited nine patients (FG and SM), seven pa-
tients (NB), six patients (LM), four patients (AM) and one patient (MB and GI), respectively. Five 
additional patients were screened for eligibility at three centres, but were not interested in 
participating in the trial. Unfortunately, four patients died or became comatose during the 
trial, and a further three patients lost five implants after implant placement but before ran-
domisation and loading.
Forty patients should have been allocated to each group, but due to under-recruitment and 
premature death or coma (four patients) and implants failures before loading (three patien-
ts) only 19 patients were randomised to the splinted group, and 21 patients to the single 
crown group. 
Reasons for death/coma were the following.
To be randomised to the splinted group:

 ▬ Died due to stroke before impression-taking and delivery of final restoration.
To be randomised to the unsplinted group:

 ▬ Died due to cardiac ischaemia before impression-taking;

 ▬ Dropped out before impression-taking due to coma after car accident;

 ▬ Died before impression-taking due to cardiac ischemia followed by nosocomial lung 
infection and septicaemia.

The following protocol deviations were recorded:

 ▬ All centres used metal ceramic prostheses instead of the metal-composite prosthe-
ses required by the research protocol.

Unsplinted group
 ▬ Two patients received screw-retained disilicate crowns instead of metal-composite 

ones.

 ▬ One patient lost one implant before loading and refused to have it replaced, so a pro-
sthesis supported by the remaining short implant and another previously inserted 
implant was delivered, and the patient was no longer included in the study.

 ▬ For two patients, no periapical radiographs (baseline, loading or 1 year after loading) 
were taken.
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 ▬ For one patient, a panoramic radiograph instead of a periapical radiograph was taken 
at baseline, and a periapical radiograph was not taken at loading.

 ▬ For one patient, panoramic radiographs instead of periapical radiographs were taken 
at baseline and loading.

 ▬ For one patient, panoramic radiographs instead of periapical radiographs were taken 
at loading and 1 year after loading.

Splinted group 
 ▬ For two patients, no periapical radiographs (baseline, loading or 1 year after loading) 

were taken.

 ▬ For one patent, at 1 year after loading, a panoramic radiograph instead of a periapical 
radiograph was taken.

One patient, from the splinted group, dropped out up to during the first year after loading, 
declaring that she was too busy to attend the 1-year follow-up because her daughter was 
getting married.
The data from all remaining patients were evaluated in the statistical analyses.
The main baseline patient characteristics are presented in TABLE 1. There were no significant 
imbalances apparent between the two groups at baseline. 

Prosthesis failures
No delivered prosthesis actually failed, but two prostheses could not be placed due to early 
failures of both implants before loading; these patients were going to be randomised to the 
splinted group.

TABLE 1 PATIENT AND INTERVENTION CHARACTERISTICS

Unsplinted (n = 25) Splinted (n = 22)

Females 17 (68%) 13 (59%)

Mean age at implant insertion (range) 58.2 (39–80) 59.1 (43–74)

Smoking up to 10 cigarettes per day 3 (12%) 4 (18%)

Smoking more than 10 cigarettes per day 1 (4%) 2 (9%)

Total number of inserted implants 50 44

Total number of implants inserted in maxillae 14 (28%) 12 (27%)

Implants in premolar sites 5 (10%) 6 (14%)

Implants in molar sites 45 (90%) 38 (86%)

Implants in soft bone 2 (4%) 0 (0%)

Implants in medium bone 7 (14%) 14 (32%)

Implants in hard bone 41 (82%) 30 (68%)

Implants placed with less than 25 Ncm torque 4 (2 patients) 8 (5 patients)

Patients died before randomisation 3 1

Implants failed before randomisation 1 4 (2 patients)

Complications occurred before randomisation 1 0
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Implant failures
No implants failed after randomisation, but before randomisation and loading, one im-
plant failed in the unsplinted group versus four implants in two patients from the splinted 
group. The implant that failed in the unsplinted group was in position 36; the patient had 
pain and swelling with purulent discharge. The implant was immediately removed 3 weeks 
after placement; the patient refused a replacement implant and instead a partial fixed 
prosthesis supported by the remaining short implant and a previously inserted implant 
was delivered. In the unsplinted group, two implants, in positions 36 and 37, were removed 
from one patient 4 weeks after their placement because of infection. A further two im-
plants in the same patient, in positions 25 and 26, were found not to be osteointegrated at 
abutment connection.

Complications
One complication occurred in the unsplinted group versus no complications at splinted 
implants, the difference being not statistically significant (Fisher’s exact test P = 1.000; 
difference in proportions = -0.04; 95% CI -0.16 to 0.09). The complication consisted of chip-
ping of the ceramic veneer of the crown in position 15 at 1 year after loading, which was 
resolved chairside. Before randomisation and loading, another complication occurred: 
persistent pain for 4 weeks after implant placement at implants in positions 36 and 37, 
which spontaneously healed.
Peri-implant marginal bone level changes could be measured at all implant surfaces of 
the periapical radiographs. Measurements were not taken on panoramic radiographs. 
There were no statistically significant differences between the two groups in bone levels 
at implant placement, loading or 1 year after loading (TABLE 2). However, both groups 
gradually lost marginal peri-implant bone to a statistically significant degree (P <0.05) 
(TABLE 2). At 1-year post-loading, patients with unsplinted implants lost -017 ± 0.31 mm, as 
compared with -0.36 ± 0.45 mm for splinted implants, the difference between groups not 
being statistically significant (P = 0.194; mean difference 0.19 mm; 95% CI -0.10 to 0.48; 
TABLE 2). 

TABLE 2 COMPARISON BETWEEN MEAN MARGINAL BONE LEVELS IN MM (SD) AT IMPLANT PLACEMENT, LOADING, AND 1 YEAR AFTER 
LOADING IN THE TWO GROUPS, AND CHANGES FROM BASELINE WITHIN EACH GROUP

Unsplinted Splinted Mean 
difference

95% CI of the 
difference

P-value from unpaired 
sample t-test

N   Mean   (SD) N   Mean  (SD)

At implant placement 17     0      (0.01) 16   0.02   (0.07) -0.02 -0.05 to 0.02 0.274

At loading 16   0.06   (0.19) 16   0.22   (0.38) -0.17 -0.39 to 0.05 0.124

1-year post-loading 18   0.16    (0.30) 15   0.38   (0.46) -0.21 -0.50 to 0.07 0.128

Mean changes at 1 year 16   -0.17   (0.31) 15  -0.36   (0.45) 0.19 -0.10 to 0.48 0.194

P-value from paired t-test from 
placement to 1-year

0.049 0.009

95% CI of the difference (1-year) -0.34 to -0.01 -0.61 to -0.11
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Patient satisfaction
At one year after loading, all patients declared to the independent outcome assessors that 
they were highly satisfied with both the function and aesthetics of their implant-supported 
prostheses, with the exception of three patients from the splinted group (three partially sati-
sfied with function, one who was partially satisfied with aesthetics, and another who was not 
sure) and one patient from the unsplinted group, who was partially satisfied with both fun-
ction and aesthetics. Only one patient, from the splinted group, declared that she would not 
undergo the same treatment again. There were no statistically significant differences betwe-
en groups for either function (difference in proportions = 0.12; 95% CI -0.10 to 0.32, P = 0.318), 
aesthetics (0.06; 95% CI -0.13 to 0.26, P = 0.586), or willingness to undergo the same interven-
tion again (0.06; 95% CI -0.10 to 0.21, P = 0.462).

Comparison between different centres
The two centres that treated one patient each were not considered for the purposes of these 
statistical analyses. There were no differences between the six remaining centres in any of 
the outcome measures (TABLE 3).  

DISCUSSION
This trial was designed to provide preliminary data on whether it would be more advisable to 
join two adjacent short implants under the same prosthesis or to restore them with single 
crowns instead. There is a general opinion that it could be preferable to join implants under 
the same prosthesis to decrease the risk of possible biomechanical complications. However, 
our very preliminary finding, based on a small study population, is that both prosthetic alter-
natives yield very similar clinical short-term results. Obviously, our findings must be confir-
med by longer follow-ups (more than 10 years) and further studies with larger sample sizes.
Since there have not yet been any other trials testing our hypothesis, it is difficult to compare 
our results with those of other, similar trials. The most relevant issue now is to evaluate the 
medium- and long-term outcome of these two prosthetics options and only longer follow-ups 
can answer this question. 

TABLE 3 COMPARISON BETWEEN DIFFERENT CENTRES AT 1 YEAR AFTER LOADING FOR THOSE PATIENTS WHO WERE ACTUALLY 
RANDOMISED ONLY

MT FG SM LM NB AM P-value
Drop-out 0/10 0/7 0/6 0/6 0/6 1/3 0.079

Implant failure 0/10 0/7 0/6 0/6 0/6 0/2 1.000

Complications 0/10 0/7 0/6 0/6 0/6 0/2 1.000

Peri-implant bone loss 1 year in mm -0.32 ± 0.48 -0.23 ± 0.42 -0.21 ± 0.30 -0.31 ± 0.43 0 N/A 0.983

Patients not fully satisfied 
with function

2/10 0/7 1/6 0/6 1/6 0/2 0.665

Patients not fully satisfied 
with aesthetics

2/10 0/7 0/6 0/6 1/6 0/2 0.658

Patients unwilling to undergo 
same intervention

0/10 0/7 0/6 0/6 1/6 0/2 0.541

The two centres participating with a single patient each are not included.
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In the meantime, an interesting observation that emerged from this study was that the majo-
rity of implants from both groups were inserted in bone subjectively judged at drilling by the 
clinicians as hard bone, meaning that it was felt to be composed of mostly cortical bone. This 
could be tentatively explained by two factors: 1) the majority of the implants were placed in 
posterior mandibles, and bone in mandibles tends to be denser than in maxillae; 2) jaws were 
quite atrophic, and this again makes the presence of areas characterised by dense cortical 
bone more common. This observation could also partly explain the positive outcome of the 
unsplinted single implant in the present study. However, to get a more complete representa-
tion of actual situation, trials focusing only on short implants splinted or not in the posterior 
maxilla should be conducted.
The main limitations of the present trial are the small sample size, the protocol deviations 
(missing radiographs and panoramic radiographs taken instead of periapical radiographs), 
which further reduced the sample size for radiographic evaluation, and the limited duration 
of this trial. Unfortunately, the planned sampled size, which would have been insufficient 
anyway, was not achieved since most of the centres did not recruit the number of patients 
agreed a priori. In addition, some patients died or had implant failures after implant place-
ment but before being randomised. 
Nonetheless, as and when data from other RCTs become available, it should be possible to 
combine our findings with those from similar trials in meta-analyses, thereby obtaining larger 
sample sizes on which to determine a more precise estimate of possible differences between 
the two techniques, if any. Regarding the short duration of the follow-up, it is hoped that all 
centres will continue to monitor this cohort of patients, since, if some differences between 
the two prosthetic solution exist, they might appear only after several years in function. 
As regards the present study, however, both procedures were tested in real clinical conditions 
and patient inclusion criteria were rather broad, therefore the results of this investigation 
may be generalised with confidence to a wider population with similar characteristics, bea-
ring in mind that the great majority of implants were placed in dense mandibular bone.
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CONCLUSIONS
Our data seem to suggest that up to 1 year after loading the prognosis of short implants, 
mostly placed in mandibles characterised by dense bone quality, may not be influenced by 
splinting or not under the same fixed prostheses. However, these preliminary results need 
to be confirmed by larger trials with follow-ups of at least 5 years.
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