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Assessment of Marginal Peri-implant Bone-Level  
Short-Length Implants Compared with Standard Implants 
Supporting Single Crowns in a Controlled Clinical Trial: 
12-Month Follow-up

In oral rehabilitation, crown-to-root ratio is accepted as an indicator of bone loss, 
and this concept was transferred to implants. Recent studies have indicated that 
there is no significant difference between short and standard implants. The aim 
of this study was to compare marginal bone level alteration through radiographic 
evaluation and clinical parameters between short and standard implants supporting 
single crowns. This prospective clinical trial study included 82 systemically healthy, 
nonsmoking subjects. Patients were divided into two groups: one group for 
short dental implants measuring 5.5 or 7 mm, and one group for standard dental 
implants measuring 10 or 12 mm, in accordance with the individual needs of 
the patient. A clinical dental history was taken for each subject, including model 
casts, dental radiography, and cone beam computed tomography. A periapical 
analysis was also performed using ImageJ computer software to establish the initial 
bone measurement and periapical bone loss. A statistically significant difference 
was found in favor of the standard-length implants after 12 months, with greater 
gingival recession around the implant; however, bone loss in the short implants 
did not exceed 0.53 mm. The treatment with 5.5- to 7-mm-length implants is as 
reliable as treatment with 10- or 12-mm implants. Peri-implant bone loss is minimal, 
and therefore use of short implants can be recommended as treatment for the 
restoration of partially edentulous patients without the need for splinted crowns. 
Int J Periodontics Restorative Dent 2016;36:791–795. doi: 10.11607/prd.3026

Dental implants have been em-
ployed as a functional alternative 
for total and partial edentulism, im-
proving patients’ chewing ability, 
avoiding prosthesis mismatch, and 
improving self-esteem.1 Follow-up 
studies have demonstrated a high 
success rate for implant use associ-
ated with different types of pros-
thetic rehabilitation.2

In oral rehabilitation, crown-to-
root ratio is accepted as an indicator 
of bone loss. This concept was trans-
ferred to implants. In the early stages 
of implant technology, placement of 
long implants was assumed to be 
better because the crown-to-implant 
ratio and bond-to-implant contact 
were improved.3 In some clinical 
situations there is not enough bone 
to enable placement of a standard-
length implant. In cases of severe 
atrophy of the maxilla, an augmen-
tation of the maxillary sinus floor is 
generally considered to augment the 
bone volume sufficiently to place a 
normal-length implant. However, this 
bone is not always a good substi-
tute in terms of quality and stability. 
In the case of the maxilla, a vertical 
bone growth procedure would in-
volve a complex surgical procedure, 
increased cost, and an increased risk 
of possible complications.3 

Recently, some reviews have 
maintained that short implants 
should be considered as an alterna-
tive treatment for posterior partial 
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edentulism4,5; however, there is no 
consensus in the literature regard-
ing the efficacy of short implants 
compared with standard implants. 
In terms of survival, recent studies 
have indicated that there is no sig-
nificant difference between short 
and standard implants.6,7 

The aim of this study was to 
compare marginal bone level altera-
tion through radiographic evalua-
tion and clinical parameters.

Materials and methods

This prospective clinical trial study 
was approved by the Ethics on Re-
search Committee of the Faculty 
of Dentistry of Universidad Cientí-
fica del Sur (UCSUR-Lima), and was 
conducted in accordance with the 
Helsinki Declaration of 1975 and 
its 2000 amendment. The subjects 
participating in the study were 
volunteers who received detailed  
information regarding the proposed 
research and provided signed in-
formed consent.

Study population and inclusion 
criteria

A total of 82 systemically healthy, 
nonsmoking subjects, 42 men and 
40 women, aged from 30 to 60 years 
(mean age: 42.6 years), participated 
in the study. The subjects were se-
lected from patients who had been 
referred for dental implant treat-
ment at the UCSUR dental clinic be-
tween July 2011 and January 2014. 
The patients were enrolled in the 
study upon meeting the following 
inclusion criteria: partially edentu-
lous, with any type of antagonist, 
with balanced occlusion. All the 
subjects were required to be sys-
temically healthy; nonsmokers; not 
pregnant; free of infectious disease, 
diabetes, and osteopathy; and not 
receiving radiation therapy in the 
head and neck area. Other require-
ments included good oral hygiene, 
inactive periodontitis, and no bone 
metabolism–influencing drugs.  

A clinical history for each sub-
ject was obtained by the UCSUR 
dental clinic, including model casts, 

dental radiography, and cone beam 
computed tomography (CBCT), be-
fore implant placement was pre-
scribed. A periapical analysis was 
performed for each subject using 
ImageJ software (NIH), to estab-
lish the initial bone measurement 
and periapical bone loss. All the 
radiographs were registered using 
standard radiographic protocols. 
Measurements were taken at 6 and 
12 months (Figs 1 to 3). 

Sample size

Sample size was calculated us-
ing G*power 3.1 test for matched 
pairs.8 It was assumed that there 
would be a mean marginal bone 
loss of 1.0 ± 0.5 mm, with maximum 
marginal bone loss of up to 1.5 
mm from the first thread of the im-
plant. Marginal radiographic bone 
loss of 0.5 mm was considered a 
significant difference between the 
study groups, with an expected SD 
of 0.75 mm. A significance level of 
5% and a confidence level of 95% 

Fig 1 Case 1. (a) Preparation of the correct placement of the implant. (b) The implant at baseline. (c) Radiographic view at 
12-month follow-up. (d) Clinical view at 12-month follow-up.

Fig 2 Case 2. (a) The implant 
correctly positioned. (b) Ra-
diographic view at 12-month 
follow-up. (c) Clinical view.

a b c d
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require a minimum of 36 implants 
per group. This would require a to-
tal of 72 for both groups, with the 
total number of implants set to at 
least 82 to allow for withdrawal from 
the trial. 

Clinical procedure

Full medical and dental histories 
were obtained. Data included 
full-mouth probing depth (PD) 
measured at six sites around the 
implants, clinical attachment level 
(CAL), recession, and presence or 
absence of bleeding on probing us-
ing a UNC-15 periodontal probe. 

A surgical guide was fabricated 
to allow for proper placement of the 
implants in the edentulous areas of 
each patient. The patients were di-
vided into two groups: one for short 
implants measuring 5.5 or 7 mm, 
and the other for standard implants 
measuring 10 or 12 mm (Superline, 
Dentium), according to the individ-
ual needs of the patient. Before un-
dergoing anesthesia, patients rinsed 
with 0.12% chlorhexidine mouth-
rinse for 1 minute and received 1 
mg of amoxicillin and clavulanic 
acid (Augmentin, GlaxoSmithKline). 
Articaine and adrenalin (1:100,000) 
were used as the local anesthetic. 
Periosteal releasing incisions were 

made. Preparation of the sites for 
the implants was performed accord-
ing to a defined sequence provided 
by the manufacturer. All patients 
were recalled for postoperative 
reviews at 1, 2, and 3 weeks. Stan-
dardized radiographs were taken at 
6 and 12 months. The implant place-
ment and prosthetic procedures 
were identical for both groups. The 
prosthesis was placed in complete 
occlusion with single crowns for 
short and standard implants. Data 
included full mouth probing depth 
(PD) measured at six sites around 
the teeth, clinical attachment level 
(CAL), and presence or absence of 
bleeding on probing using a UNC-
15 periodontal probe, recorded by 
two periodontists. The kappa intra-
class correlation coefficient > 0.82 
for PD and CAL was measured at 6 
and 12 months.

Results

Statistical analysis was performed 
using SPSS statistical software (IBM). 
Univariate analysis was performed 
to determine the descriptive sta-
tistics, and multivariate analysis to 
compare the intergroup (Mann-
Whitney U) and intragroup results 
(Friedman and Wilcoxon), given that 
the results were not parametric.

No implants were lost in either 
group during follow-up observation. 
Crestal bone loss for short and stan-
dard implants was compared via 
clinical and radiographic outcomes 
from the time of crown placement 
to 6 and 12 months (Table 1). A 
statistically significant difference 
was found in favor of the standard-
length implants after 12 months; 
however, bone loss in the short 
implants did not exceed 0.53 mm. 
There were some differences in 
marginal bone resorption between 
short implants at baseline and 12 
months after loading (Table 2).

Another variable supporting 
the use of short implants is soft tis-
sue stability; this was evaluated in 
short and standard-length implants 
(Table 3). A statistically significant 
difference was observed in the stan-
dard implants, with greater gingival 
recession (3.21 mm) around stan-
dard implants. 

Discussion

The results of this prospective clini-
cal study demonstrate that short 
implants between 5.5 and 7 mm in 
length offer an acceptable success 
rate during the first year after load-
ing with single crowns and stability 
of the surrounding soft tissues. 

Fig 3 Case 3. (a) Implants placed without splinting. (b) Clinical view of the restorative progress. (c) Clinical view at 12-month follow-up. 
(d) Clinical view in occlusion.
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Similar results in terms of splint-
ed restorations support this obser-
vation. Prospective studies seek 

to compare marginal bone loss in 
adjacent splinted and nonsplinted 
implants9 functionally loaded with 

cemented restorations, after 5 years 
in the maxilla. The mean marginal 
bone levels at the 5-year recall were 
−0.7 ± 0.2 mm for splinted restora-
tions and −0.8 ± 0.2 mm for non-
splinted restorations; the crestal 
bone loss for the nonsplinted im-
plants was statistically equivalent to 
that observed in splinted implants.9

In previous studies, the success 
rate for nonsplinted short implants 
was 92.9%10; in this study, the success 
rate 1 year after loading was 100%. 
Similarities were found with the re-
sults of other studies in terms of low 
bone loss around short implants11,12 
of less than 0.5 mm. The nonsplint-
ed short implants seem to have im-
proved hygiene, but this information 
was not adequately assessed. 

The implants used in this study 
had a sandblasted acid-etched sur-
face, which may contribute to better 
osseous integration.13,14 The forma-
tion of rapid contact between bone 
and implant was greater in the sand-
blasted acid-etched active surface 
compared with the SLA surface af-
ter 14 and 28 days. The character-
istics of the surface may influence 
the survival rate of short implants, 
as the survival rates for mechanized 
surface implants were lower.15 

Table 1 Comparison of marginal bone resorption between standard and short implants at 
baseline and 6 and 12 months after loading

Implant

Baseline 6 mo 12 mo

Mean SD P* Mean SD P* Mean SD P*
Mesial
Standard 0.05 0.22 1.00 0.20 0.37 .16 0.22 0.35 .04
Short 0.05 0.22 0.25 0.43 0.42 0.50
Distal
Standard 0.07 0.26 .65 0.17 0.32 .57 0.19 0.35 .001
Short 0.05 0.22 0.23 0.44 0.44 0.53

*Mann-Whitney U test.

Table 2 Comparison of marginal bone resorption between 
standard and short implants at baseline and  
6 and 12 months after loading

Implant

Baseline 6 mo 12 mo

P*Mean SD Mean SD Mean SD
Mesial
Standard 0.05a 0.21 0.20b 0.37 0.22b 0.34 .00
Short 0.05a 0.22 0.25b 0.43 0.42c 0.49 .00
Distal
Standard 0.07a 0.26 0.17b 0.32 0.19b 0.35 .00
Short 0.05a 0.22 0.23b 0.44 0.44c 0.53 .00

*Friedman test.
Different superscript letters represent significant differences (Wilcoxon).

Table 3 Comparison of the stability of soft tissue in  
standard and short implants

Implant

Baseline 6 mo 12 mo

P*Mean SD Mean SD Mean SD
Standard
Mesial 3.0 0.00 3.0 0.00 3.02 0.15 .36
Mid 3.0a 0.00 3.0a 0.00 3.21b 0.41 .00
Distal 3.0 0.00 3.02 0.15 3.09 0.30 .07
Short
Mesial 3.0 0.00 3.07 0.26 3.07 0.26 .05
Mid 3.0 0.00 3.0 0.00 3.05 0.21 .13
Distal 3.0 0.00 3.07 0.26 3.09 0.30 .16

*Friedman test.
Different superscript letters represent significant differences (Wilcoxon).
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A significant question concern-
ing use of short implants is the 
crown-to-root ratio.16–19 The clinical 
crown length is measured as the dis-
tance from the occlusal surface to 
the most coronal bone-to-implant 
contact. The clinical length of the 
implant is from the most coronal 
bone-to-implant contact to the apex 
of the implant. In some studies, it 
has been speculated that stress 
could eventually lead to marginal 
bone resorption.20 The results of this 
study coincide with those obtained 
in a retrospective clinical report21 in 
which there were no significant dif-
ferences in marginal bone loss be-
tween the two groups.

The current success criteria of 
1.5 mm of bone loss in the first year 
should be changed, given that the 
excellent primary stability afforded 
by the use of short implants, surface 
treatment,22 and internal connec-
tions helps reduce such loss.23 

Conclusions

The information obtained during the 
1-year follow up indicates that treat-
ment with 5- to 7-mm-length im-
plants is as reliable as treatment with 
10- or 12-mm implants. Peri-implant 
bone loss is minimal, and therefore 
use of short implants can be recom-
mended as treatment for the restora-
tion of partially edentulous patients, 
without the need for splinted crowns. 
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