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5.5 and 6.5 mm, increasing the treatment possibilities in 
severe cases. Extra-short implants are indicated for treat-
ing extreme vertical reabsorption for the maxilla as well 
as the mandible, enabling us to offer a minimally invasive 
alternative, reducing morbidity for the patient, as well as 
costs and time. For a correct survival and to increase the 
predictability of treatment with these implants, we have 
developed a new drilling protocol, including new drills 
specifically for these situations.

Numerous studies have shown the predictability of short 
implants in the prosthetic restoration of atrophic maxil-
lae. In a recently published study we were able to verify 
that the survival rate of 1287 implants of <8.5 mm over 
10 years was 99.3%, very similar to long implants. A sub-
sequent study at 10 years with 111 implants produced a 
survival rate of 98.9%. Recent progress in the design of 
BTI implants and in biomechanical research has enabled 
new extra-short implants to be developed with lengths of 

Shorts and 
Extra-shorts Implants
Technique, loading protocol and design modifications. A safe therapeutic option for treating extreme vertical reabsorption in 
rear maxillar and mandibular sectors.
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Implant design and loading transmission

To calculate the distribution of stress in the bone through 
the BTI implants, we carried out finite elements studies. 
Finite elements are a calculation procedure used in en-
gineering, based on considering the body or structure 
divided into discreet elements, with certain linked condi-
tions, generating a system of equations that is solved nu-
merically, providing the status of stress and deformation. 

Using this we have been able to calculate the distribution 
of stress in the bone for short implants and conventional-
length implants with a greater diameter, concluding that 
the area of maximum stress is found at the neck of the 
implant. It then decreases gradually towards the apex. In 
these studies we have also been able to objectify that the 
map of stress generated in the bone when the implant is 
subject to loading is independent of the length, as 70% of 
the stress is concentrated in the first 4 turns of the thread.

However, the implant diameter does have a significant 
effect on the transmission of loadings to the surround-
ing bone. Implants with larger diameters have a better 
biomechanical behaviour, so going from an implant with 
a diameter of 4 mm to one of 5 mm, the stress transferred 
to the bone is decreased by approximately 35% and the 
resistance to fatigue supported by the mechanical sys-
tem (prosthesis-implant) is significantly increased (Figs. 
01-03).

The concentration of stress in the most coronal area of 
the implant enables us to reduce the length of the im-
plant without losing the surgical predictability provided 
these four critical turns necessary for the loading distri-
bution are respected. For the short and extra-short im-
plants, BTI has analysed the design of the turns and the 
minimum number of them in great depth.

Introduction

The treatment of atrophic maxillae in implantology has 
always been a challenge for surgeons. Facing these situa-
tions with courage may be one strategy, but perhaps not 
the most advisable. Our therapeutic focus must always be 
documented and based on the latest verified advances, 
with visibility in the international literature. This is even 
more relevant in cases with severe reabsorption where 
exhaustive planning is one of the fundamental pillars for 
successful treatment.

The classic alternatives for approaching these areas are: 
block bone grafts, particulate bone grafts with or without 
membranes, bone substitutes and distraction systems. 
The main limitation of these vertical augmentation treat-
ments is the reabsorption of part of the graft used, princi-
pally due to the poor vascularisation of the receiving bed, 
that in these areas at the rear of the mandible after pro-
longed edentulism are usually highly cortical and with 
little cellularity. Moreover, the presence of very thin soft 
tissues in these areas makes it very difficult to cover the 
graft well with the gum and obtain primary closure with-
out tension or the possibility of dehiscence of the suture 
when a large graft is placed.

The arrival of extra-short implants has thus made it pos-
sible to provide solutions in cases of severe maxillar and 
mandibular atrophy without the need to resort to special 
techniques to increase the bone with a greater morbidity 
for the patient. One of the main disadvantages put for-
ward with regard to short implants was that the predict-
ability of the treatment might not reach the same level 
as that of conventional implants. In fact, there are initial 
publications that showed survival rates that were slightly 
lower than those of standard-length implants, but sub-
sequently, the latest studies and systematic reviews sug-
gest that the survival rates are similar and even higher in 
some cases.
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Fig. 01
Implants with a diameter of 3.3 mm, with the same occlusal loading, ac-
cumulate much more stress in the first turns than those of the implant 
with a diameter of 5 mm.

Fig. 02
Implants with a 5 mm diameter accumulate stress in their first three 
turns, but 350% less than an implant of 3.3 mm.

Fig. 03
This graph shows how, once the implant is osseointegrated, the stress 
is the same in an implant of 8.5 as one of 15, however the increase in 
implant diameter is critical.

BTI short implants have shown a predictability similar 
to implants of conventional lengths. Their design 
and the modification of the drilling make them a 
complete and predictable therapeutic instrument.
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The flattened surface of the apex also enables us to get 
closer to anatomical structures such as the maxillary si-
nus or the inferior dental nerve safely, thanks also to the 
new drilling protocol described below.

To achieve this new design of apex, its length was de-
creased gradually in proportion to the length of the im-
plant, down to 1 mm in the implants of 5.5 and 6.5 mm. 
The blades that make up the apex also went from 4 to 3 
in the implants of 6.5 and 5.5 mm (Fig. 07). This reduction 
of the blades is possible as the short and extra-short im-
plants do not need an advance/drive capacity.

Research and development of the BTI apex

The conventional apex of BTI implants is self-tapping, 
enabling insertion with excellent directionality. The par-
ticular shape of the apex displaces the bone without 
generating stress at this level and helps achieve excellent 
primary stability.

With the progress toward shorter implants, the apex 
must be adapted to situations of extreme reabsorption. 
Consequently, an apex with a greater surface has been 
developed to achieve good primary stability (Figs. 04-06). 
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Fig. 07
Length of the implant with the number of blades and apex length.

Length (mm) 5,5 6,5 7,5 8,5 10 11.5 13 15

Nº blades 3 3 4 4 4 4 4 4

Apex length (mm) 1 1 1.5 2 3 4 5 6

Fig. 04
Evolution of the apex of the BTI dental implants from the conventional 
length to that of short and extra-short implants. As the length is re-
duced, the apex becomes flatter, with a diameter closer to that of the 
body of the implant. The advance/drive capacity decreases and the con-
tact area for osseointegration increases.

Figs. 05 - 06
The image shows a comparison between the conventional apex, the 
intermediate 2 mm-apex in the implant of 8.5 mm and the apex of the 
extra-short implants with a length of 1 mm and 3 blades.
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Short and extra-short implants: A new drilling protocol

The first step is to perform a cone-beam CT (cbCT) study 
on the patient that is then imported into an implant diag-
nosis program (BTI-Scan II, Biotechnology Institute). Using 
this software, by magnifying the selected slices in the area 
where the implants will be inserted, an exact measure-
ment is made of the distance to the anatomical structures 
of interest (dental nerve in the case of the mandible or 
maxillary sinus in the case of the superior maxilla (Figs. 9 
and 10). In addition, the bone density is measured in each 
of the slices to be treated (in Hounsfield units), in the area 
where the implant will be inserted, and in the area around 
it, to determine the bone type and adapt the drilling se-
quence according to the density.

Determining the bone density is particularly important in 
the placement of short and extra-short implants, as exces-
sive compression or a lack of primary stability is crucial in 
this type of implant. Excessive compression could com-
promise integration as it generates hypoxia in the bone 
due to the accumulated tension around the implant and 
insufficient primary stability caused by a low insertion 
torque could limit osseointegration with the possibility 
of the implant making micromovements during the bone 
remodelling phase.

Finally, studies have been carried out researching the in-
fluence of the implant apex length on the transmission of 
stress to the bone. For this purpose the distribution was 
evaluated in implants of: 6.5 mm, 7.5 mm and 8.5 mm. 
The maximum stress in the bone was 206 Mpa for 6.5 mm 
implants, 209 Mpa for the 7.5 mm implants and 207 Mpa 
for the 8.5 mm implants (Fig. 08). The maximum stress in 
all of these cases is concentrated in the first millimetres 
of the implant, as shown in the implants with a normal 
length and conventional apex.

Therefore, we can conclude that the modified cylindrical 
apex with 3 blades generates the same bone transmis-
sion as the conventional BTI apex with the added value of 
a safe approach to the anatomical structures.
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Fig. 08
A loading of 600 N was applied, tilted 300 to the vertical, in the upper part of the post in each of the implants. Stress produced in a) 6.5 mm implant b) 7.5 mm 
implant c) 7.5 mm implant with modified apex (apex 6.5) d) 8.5mm implant e) 8.5 mm implant with modified apex (apex 6.5) f ) 8.5 mm implant with modified 
apex (apex 7.5).

Fig. 09
Image of plan using BTI-Scan II showing the residual crest of the mandi-
ble with a height of 5.53 mm.

Fig. 10
Image from the planning stage using BTI-Scan II of an implant placed in 
a rear maxillar sector with extreme reabsorption. The residual height is 
approximately 5.5 mm on average.
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positioned in a circle around its shaft, mounted on an un-
breakable cylinder manufactured in four diameters de-
pending on the diameter of the neoalveolus in which it 
is working. This design provides an exclusively apical cut-
ting capability, which allows a safety margin to advance 
deeply with total safety at the same time as giving the 
base of the neoalveolus a cylindrical shape, like the apex 
of the implant that will be inserted there, avoiding the 
accumulation of stress that can cause the loss of crestal 
bone. With this drill we can also get closer to important 
anatomical structures such as the dental nerve or the 
Schneiderian membrane with total safety, without dam-
aging them (Figs. 11-15).

A drilling procedure shall be used with increasing diam-
eter, at low revolutions (75-100 rpm), without irrigation, 
collecting all of the bone obtained from drilling. The bone 
obtained is preserved in PRGF during the surgery, to keep 
it immersed in the patient’s proteins and preserve the vi-
ability of the bone cells.

The main modification included in the drilling procedure 
for these implants is the front cutting drill, that shall be 
used after the first phase of conventional drilling, at a 
depth of one millimetre minus the established working 
length. This last millimetre is drilled with the front cut-
ting drill. These are drills with cutting blades on the tip, 

Fig. 11
Front cutting drills specifically designed for the preparation of the last 
part of the alveolus (that corresponding to the apex).

Fig. 12 - 13
The following diagrams show the use of the front cutting drill. When 
drilling using conventional drills, we leave a safety margin of 1-2 mm 
from the dental nerve. The front cutting drill enables us to get up to 0.5 
mm from the canal or even drill its roof very safely.

1 mm

5 mm
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Fig. 14
Drilling sequence modified for the placement of a 5.5 x 5.5 mm implant (universal interna plus).

Fig. 15
Table showing the bone density and the modification of the drilling sequence.

FICS
FIL

1,8/2,5

400-500 850-1000550-800
1050-1400
HOUNSFIELD

100-350

3,25 INFAPSL 3,8 INFAPAC
INFAPAL

4,3 4,5 4,8 5,1 FCF 5,3 5,5x5,5

Drilling line with safety margin Dental nerve

Bone type Histology Usual location Hounsfield units Modification of the drilling procedure

Type I Very dense cortical bone Anterior mandibular area >1400 - 1050
Last drill 0.2-0.5 mm less than the diameter 
of the implant to insert, drilling to only 25-
35% of the working length

Type II
Dense cortical bone (3-4 mm) 
surrounding dense cancellous 
bone

Anterior mandible area
Posterior mandible area

1000 - 850
Last drill 0.75 mm less than the diameter of 
the implant to insert, drilling to the work-
ing length

Type III
Thinner cortical bone (2 mm) 
surrounding dense cancellous 
bone

Anterior and posterior area of 
the maxilla and mandible

800 - 550
Drill 0.75 mm less than the diameter of the 
implant to insert, drilling to only 75% of the 
implant length

Type IV
Very thin cortical bone (0.5-1 
mm) surrounding low density 
cancellous bone

Posterior maxillar and 
occasionally mandibular area

500 - 400
Last drill 1 mm less than the diameter of 
the implant to insert, to the working length

Type V
Very low density cancellous 
bone

Posterior maxillar area 350 - 100
Last drill 1.5 mm less than the diameter of 
the implant to insert, to the working length
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these concepts, it is considered that the ideal crown-root 
proportion for a tooth that has to act as a bridge abut-
ment must be 1:2, where the minimum proportion for 
good behaviour of the prosthesis without harmful forces 
that generate marginal bone reabsorption must be 1:1. 
Subsequently McGuire and Nunn demonstrated with a 
prospective study with a follow-up of eight years that the 
negative crown-root proportion of individual periodontal 
teeth that were not bridge abutments was a factor that 
worsened the prognosis of these teeth. Moreover, Gilbert 
et al also recognised that the loss of insertion in the natu-
ral teeth with the subsequent worsening of the crown-
root ratio is a factor that increases the risk of tooth loss.

With the start of implantology and implant-supported 
restorations, it was thought that this concept of the pro-
portions could be transferred, considering the implant 
to be the dental root, like other aspects that had been 
brought from conventional prostheses. With the pas-
sage of time and the emergence of short and extra-short 
implants, the biomechanical behaviour of the crown-
implant proportions considered “unfavourable” is taking 
on new meaning as the bone atrophy that this new type 
of implants makes it possible to treat is generating pros-
thetic restorations with dimensions disproportionate to 
the length of the implants on which they are seated.

Once the surgery is finished, all the bone collected can be 
used as particulate bone grafts to achieve vertical growth 
around short implants, thus increasing their indications 
as they may be placed slightly supracrestally (1-1.5 mm), 
making it possible to place implants on residual crests of 
up to 4 mm.

Once the implants have been inserted, it is necessary 
to wait the conventional osseointegration times for the 
mandible (3 months) or upper maxilla (4-5 months). After 
this time abutments (Multi-IM, BTI, Biotechnology Insti-
tute) are positioned for making the screw-mounted pros-
theses. All the implants are splinted to one or two more 
implants. In cases with three implants, they are splinted 
in a triangular manner, for better biomechanical behav-
iour (Fig. 16).

Short and extra-short implants and  
the crown-implant proportion

For many years, fixed prostheses have been made on 
the same grounds as those established for restorations 
on natural teeth. With the emergence of dental implants 
in odontology, many classic concepts fixed as the basis 
for prosthetic restoration were transferred to implant-
mounted prostheses by clinicians in order to identify 
possible biomechanical risks that would affect their res-
torations. A very widespread topic, accepted for conven-
tional fixed prostheses, is the crown-root proportion. This 
proportion can be defined as the measurement from the 
alveolar bone crest of the length of the tooth occlusally, 
compared to the length of the root included in the bone. 
For many years it has been the subject of many years of 
study to establish the best relationship between these 
areas to achieve correct biomechanical behaviour in the 
restoration. For this purpose, Schillingburg et al estab-
lished that as the level of bone decreased, the lever force 
exerted by the restoration resting on the crown increases 
and harmful lateral forces are generated that cause bone 
reabsorption and the failure of the restoration. Based on 
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Despite the fact these differences between the length 
of the restorations and the implants seemed to indicate 
poor biomechanical behaviour of the assembly, leading 
to marginal bone loss and increasing the failure rate, the 
studies published on this topic do not show a greater 
bone loss in high crown-implant ratios, considering ratios 
greater than 2 an acceptable therapeutic option. Despite 
these indications, it is also a proven fact that when the 
crown-implant proportion increases, the transmission of 
the occlusal force to the implants, and consequently to 
the crestal bone, also increases. Another parameter that 
we must not forget when speaking of the crown-implant 
proportion is the CHS (crown height space), defined as 
the distance from the bone crest to the occlusion plane. 
This is a much more sensitive measurement that the 
crown-implant ratio for detecting biomechanical over-
loadings in the implants. For each 1 mm increase in the 
CHS, the cervical loading increases by 20% around the 
neck of the implant (Fig. 17).

Fig. 16
Three-way splinting of the implants with better biomechanical behav-
iour.

Fig. 17
Different measurements in a panoramic X-ray of the parameters related 
to the crown-implant proportion:

a) measurement of the crown
b) measurement of the implant
c) occlusal plane
d) level of the bone crest
e) CHS

a

e
c

d b
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Conclusions

The two main doubts that always arise with extra-short 
implants are: the surgical technique, which is very sensi-
tive and must be carried out extremely delicately and the 
disproportion of the implant crown of the prostheses that 
will be seated on them. The first point can be resolved with 
the new protocol presented in this article in which very 
conservative and extremely careful drilling is carried out 
over the neighbouring anatomical structures that ends 
with a newly-designed drill created for this type of situa-
tion. The second, the prosthesis, has not been a problem 
according to studies published on the matter, nor in the 
data provided by our investigation. When these implants 
are spliced to other implants, the implant crown propor-
tion classically considered unfavourable (2:1 or 3:1) is not 
a factor that endangers the stability of the implants or the 
prosthetic restoration.
 

We have carried out a study evaluating how all of these 
factors (CHS, crown-implant proportion) affect the bone 
loss of the short and extra-short implants and their sur-
vival. The results obtained indicate that crown-implant 
ratios higher than 2 do not have any harmful effect on the 
crestal bone loss nor on the survival of the implants stud-
ied or the prosthesis. The CHS however, appears to be a 
predictive value that can provide information on which 
cases we should not opt to restore with short implants. 
Values of CHS above 16 generate a bone loss greater than 
lower values so at this point could be the turning point 
that makes us decide to replace the short and extra-short 
implants with other increase techniques.

Survival of the short and extra-short implants:  
predictability of treatment

To analyse the survival of the short and extra-short im-
plants, as well as the success of the treatment we have 
carried out a retrospective study analysing 114 implants 
inserted in 72 patients. The accumulated survival rate of 
the implants was 98.2%, with only two failures. One of 
the implants failed during the integration period and the 
other implant two months after loading.

The peri-implant bone loss was established at 1 mm one 
year after insertion and the analysis of the factors that 
influence this loss indicate that increasing the implant di-
ameter tends to lessen the proximal bone loss.

No complications were observed with the prosthetics 
during the trial period (Fig. 18).

Fig. 18
Survival function of the implants included in the study.



15

Short and Extra-short implants     Implant Dialogue

Our recommendation in terms of prostheses for these im-
plants is the use of Multi-IM abutments, for screw-mount-
ed prostheses, which will be placed in the second surgery 
which guarantee a seal through the abutment with a cor-
rect hemidesmosome union as these abutments do not 
have to be removed for the definitive prosthesis, at the 
same time as guaranteeing a correct seal between the 
prothesis and the implant. Restorations with these im-
plants must always be spliced to one or two implants. In 
all cases, progressive loadings of therapeutic prostheses 
in resin that transmit functional loadings to the implants, 
favouring a progressive increase of the “bone-implant 
contact” are advisable.

Finally, we can state that the use of these short and extra-
short implants in extreme mandibular reabsorptions is a 
predictable option with a lower morbidity for the patient 
than other vertical augmentation techniques. The use of 
this new design of implants and drills accelerates the clini-
cal times and minimises the side effects for the patient 
arising from our surgical techniques.

The prosthetic recommendation 
for short implants, provided it 

is possible, is to place screw-
mounted prosthesis on Multi-Im 

splicing several implants. 



Clinical case 1
a) Panoramic X-ray where you can see the residual bone height. b) Images of the CT scan during planning. c) Surgical image of the procedure where you can 
see how even the vestibular cortical of the inferior dental nerve has been drilled safely with the central front cutting drill. d) Image after placing the implants. e) 
Postoperative CT scan taken immediately. f ) Final image of the case with the definitive prosthesis a year after the restoration.

a)

c)

e)

b)

d)

f )
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Clinical case 2
a) Initial X-ray of the case showing vertical atrophy with a high level of pneumatisation of the sinus in the second quadrant. b) Pre-operative planning using BTI-
Scan II. c) At the bottom of the drilled alveolus, the Schneiderian membrane can be seen. d) Image of the apex of the implant before insertion. e) Postoperative 
CT scan showing the placement of the implant anchored in the cortical of the maxillary sinus. f ) Final X-ray after two years.

a)

c)

e)

b)

d)

f )
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