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Vertical Bone Growth
around implants
Treatment of extreme reabsorption in sectors of the mandible
The treatment of extreme reabsorption in rear sectors of the mandible is a significant challenge for all clinicians. This paper
presents a simple, predictable technique for obtaining vertical growth around implants. An original technique for obtaining
autologous bone and subsequently using it as a graft, within the reach of all clinicians, avoiding complex and more invasive
surgery such as block grafts.

Introduction
The treatment of extreme reabsorption in rear sectors of
the mandible is a significant challenge for all surgeons.
The use of short and extra-short implants along with a
specific drilling protocol and vertical growth allows us to
approach cases that are difficult to treat without grafts or
aggressive techniques that entail multiple surgical procedures.

This paper presents an optional technique for treating
severe maxillar and mandibular atrophy, situations that
are almost at the limit, in a simple, predictable way. The
vertical growth around the dental implants together with
extra-short implants will enable treatment of severe reabsorption that needs a more complex surgical approach.

Extra-short implants by BTI in different diameters and platforms. The shortest is the
TINY with a length of 4.5 mm. The rest of
the platforms are 5.5, 6.5, 7.5 and 8.5 mm
long for larger diameters.
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Material and methods
The technique of drilling at low revolutions in rear sectors of the mandible is a simple way to obtain living bone,
from same surgical area where the procedure is going to
be performed (Figs. 01-03).
With an accurate technique for the diagnosis of the residual crest such as BTI Scan II, it is possible to determine
the need and opportunity for this technique of vertical
bone growth around implants described below.

In addition it will be possible to record the thickness of
the cortical and the density of the medullary bone that is
usually of poor quality, which will enable biological drilling at low revolutions away from anatomical structures
with a margin of 1 or 2 mm (Figs. 04 and 05).
Drilling at low revolutions also provides excellent visual
control of the drilling depth. The last millimetres up to
the anatomical limitation (dental nerve, maxillary sinus)
are drilled using a new front cutting drill developed to
approach them without causing damage, while also allowing us to generate a structure of the neoalveolus similar to the morphology of the apex of the short and extrashort implants (Figs. 06 and 07).

Fig. 01
With the special design of the BTI drills it is possible to drill at low revolutions (100-150 rpm) and at the same time retrieve a large amount of
bone tissue that maintains its cell viability.
Fig. 02 y 03
The bone, once recovered from the drills, is deposited in a glass container with Endoret® (PRGF®) Autologous plasma is the best medium for
maintaining the feasibility of the graft. In addition, when we activate the
compacted graft, its membrane shape and the an adhesive produced
by the plasma proteins greatly aid the handling and stability of the graft.
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Figs. 04 y 05
An exhaustive analysis using the scanner in these rear areas is imperative for the technique. The patient must be perfectly positioned so that the sectional slice
obtained is on the same plane as that on which the implant is going to be positioned. BTI Scan II provides a high level of accuracy and information on the density
of the residual crest throughout the length of the implant, vital for drilling guided by the bone density, in addition to providing measurements of height and
width, key for the selection of the implant.
Fig. 06
The image shows the family of front cutting drills. They have cutting blades at the tip, arranged in a circle around the axis and made in four diameters. This design
provides an exclusively apical cutting capacity, giving us an enormous safety margin to advance in depth.
Fig. 07
a) When it is necessary to drill accurately, knowing the bone density and the height of the residual crest will enable us to drill 2 mm shorter than the working
length. Thus we can be sure not to damage the dental nerve during drilling, advancing this last section with the front cutting drill.
b) The design of the front cutting drill allows the implant to be positioned as little as half a millimetre from the dental nerve, minimising the chance of injury.
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The diagnostic wax-up provides information on the position and height of the tooth to restore and the advisability of leaving the implant juxtacrestal, supracrestal or using the vertical growth technique to gain the millimetres
of bone necessary to place implants in areas with little
remaining bone.
The family of short and extra-short BTI implants are an
ideal complement to the vertical growth technique as it
allows us to insert implants of a reduced length (ideal for
severe resorptions) that can be left slightly supracrestal,
gaining a few millimetres to address critical anatomical

structures such as the mandibular nerve that are later
regenerated with the vertical growth technique, Figs. 08
and 09.
With the tendency towards shorter implants the apex has
undergone a transformation to adapt to the rehabilitation of areas with anatomical limitations, meaning that
the classic conventional shape of the self-tapping BTI
apex with advancing capacity has now transformed into
a flat shape without advance/drive capacity and provides
greater safety as it does not damage important anatomical structures (only in extra-short implants), Fig. 10.

Supracrestal

Fig. 08
Family of BTI short and extra-short implants.

Juxtacrestal

Fig. 09
These images show the supracrestal placement of the implant enables it
to be inserted in a crest with extreme reabsorption anatomically limited by
the presence of the dental nerve, maintaining a safety margin.
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Fig. 10
a) Apex of the short and extra-short implants. The blades are reduced, it is flattened and the osseointegration surface is increased. It is imperative to use the
front cutting drill to optimise the height, as these drills are flattened for maximum safety when drilling, avoiding the use of limiters. The insertion torque must
not be greater than 40-50 Nws.
b) Conventional apex with advance/drive capacity. When placing a long implant in a bone between 500 and 800 Hu., with a good height and width, the drilling
method is not critical, and implants can even be placed with torques of up to 70 Nw without severe danger of ischaemia.
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The design of the flap must be wide and it will not require
a cut in the periosteum in the vestibular area. Simply extending towards the distal will minimise the tension and
provide access to the retromolar area, Figs. 11 and 12.
The autologous graft material will, in most cases, come
from the drilling of the alveolus as already mentioned. In
extreme cases it is possible to obtain a greater volume of
autologous bone from the retromolar area, which is even
simpler, with the same technique for drilling at low revolutions, using high calibre or countersink drills to obtain
bone that has already been ground from the same surgical area where the implant will be placed. Another option
is to use a bone-scraper that enables a large amount of
bone to be gathered by scraping the bed. The graft obtained shall always be kept soaked in Endoret® (PRGF®),

which provides a good medium for maintaining cell viability. Once the coagulation is activated, it is an excellent
carrier, that allows the graft to be kept in position around
the implant, thanks to its adhesive effect. In cases of vertical growth of 1-1.5 mm we will cover this autologous
bone graft with a fibrin membrane and then suture the
flap, without tension, Figs. 13 and 14.
When we are aiming for vertical growth of between 2 and
3 mm, one option is to use Endoret® (PRGF®) mixed with
a biomaterial to over-correct and act as formwork for the
graft. This provides stability to the graft at the same time
as isolating it, forming a barrier so that it goes through a
slow integration, as the reabsorption of biomaterial occurs progressively, Figs. 15-18.

Fig. 11
The flap design must be wide to avoid tension
and compression on the graft.
Fig. 12
If the vertical growth is only one wall and the implant has good stability, we will do it in one surgical stage. If the vertical growth is around 360º of
the implant, we will leave it covered for a minimum of 4 months depending on the composition and size of the graft.
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Fig. 13
The exhaustive study of the thickness of the corticals and the shape of the residual crest is imperative for accurate and controlled biological drilling to obtain excellent primary stability, without
compression.
Fig. 14
When the aim is to obtain vertical growth of 1 or
2 walls, we will only use autologous bone from
drilling and a fibrin membrane to act as formwork
for the graft.

Fig. 15
The very fine membrane of biomaterial is prepared in a glass container by coagulating with
plasma, once all of the biomaterial has been completely soaked. This process will not take more
than 5 minutes.
Fig. 16
The membranes that we obtain from the biomaterial must be very thin as they only have to have
the effect of formwork. They are easy to handle
and their remodelling is slow (4-5 months).

Endoret® (PRGF®)
Biomaterial
Autologous bone

Fig. 17
When we aim to obtain vertical growth around
the whole implant, we will use autologous bone,
over-corrected or not, with a fibrin-covered biomaterial. We will always over-correct 1 or 2 mm.
This diagram shows the stratification of the graft.
The biomaterial in this case acts as formwork, so
the membrane must not be thick.
Fig. 18
The graft, in its remodelling stage, will always be
partially reabsorbed and lose some height.
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Results
We have performed a prospective study with 25 patients. In 14 cases the vertical growth of 1-1.5 mm was
performed with autologous bone only. In another 11
patients the target vertical growth was between 2 and
3 mm for which autologous bone over-corrected with
bovine hydroxyapatite was used as the graft material
as already described above. The graft is always mixed in
Endoret® (PRGF®) and covered with an autologous fibrin
membrane.
All of the patients were given antibiotic cover with amoxicillin and, in cases of allergy, clindamycin, for 5-7 day.
Epithelisation was observed before the antibiotic was
stopped.
The most relevant aspect of this technique, without
doubts, is the simplicity and predictability. We did not
have complications in any of the cases. In all cases the
epithelisation was in one single stage, and there were
no cases of dehiscence of the suture. Inflammation was
minimal or mild to moderate in the cases using biomaterial. The results have been optimum in approximately half
of the patients, having obtained vertical growth reaching
the healing cap (90-95%).
In the other cases the results were very satisfactory, as the
bone regenerated up to 1 mm from the platform, which is
clinically acceptable and predictable.

Discussion
There are various techniques described in the literature
for obtaining vertical growth. The two most relevant are
block grafts and guided bone regeneration using GoreTex membranes with titanium reinforcement. Both techniques have therapeutic success but their difficulty, waiting time and morbidity make their use more and more
limited.

The technique described in this paper has an essential
advantage: simplicity and, consequently, predictability.
Minimising the possibility of complications should be
taken into account, in addition to shortening the waiting
time. So this new technique can be considered simpler
and more predictable.
The waiting times between the vertical growth and surgical reopening vary according to the growth sought and
the amount of graft.
When we seek vertical growth of 1-1.5 mm with autologous bone, a waiting time of 4 months is sufficient. In cases where we over-correct with biomaterial, 5 months may
be the appropriate time depending on the height we aim
to obtain of 2-3 mm and the patient’s age. In some cases
even longer waiting times are indicated.

Conclusions
As we have already explained, short and extra-short implants are predictable in the long-term with success rates
of 98% at 10 years. They enable us to treat cases of extreme reabsorption with predictability.
The new drilling protocol with front cutting drills are critical for these situations and also eliminate the needs to
use drill limiters.
The vertical growth must always be performed with
autologous bone soaked and coagulated in Endoret®
(PRGF®) and covered with a fibrin membrane to improve
the predictability of the graft.
Every day we are less in favour of using biomaterials in
these situations, and prefer to over-correct with autologous bone only obtained through drilling and with the
bone scraper in the retromolar area.
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Clinical case 1
a) X-ray image for planning the case. We can see how the crest at vestibular level is located at 2.5 mm apically to the lingual. Defect of 3 walls. b) Intraoperative image of the placement of the implant. At lingual level the implant is located juxtacrestally, while at vestibular level it needs 2.5 mm of vertical growth. c)
Postoperative CT scan showing the situation and position of the implant. d) X-ray image showing the volume of the graft (only autologous bone and a fibrin
membrane). e) Reopening after 3 months with the correction of the vertical growth sought. f ) Image of the prosthetic restoration after 2 years.
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Clinical case 2
a) Initial X-ray. b) Planning on the CT scan that shows the defect principally affecting the vestibular cortical. Defect of 3 walls. c) Intraoperative image of the
implants. The bone growth to achieve is 2 mm in the vestibular, placing autologous bone and a fibrin membrane. d) Surgical reopening. The vertical growth
achieved is 100%, even 1.5-5 mm more. The implant is embedded in the regenerated bone. e) CT scan on the day the prostheses were fitted. f ) Prosthetic
rehabilitation after 3 years.
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Clinical case 3
a) Image of the surgical planning. It shows the difference in height between the vestibular and lingual corticals. Defect of 2 walls. b) Once the implant has been
inserted 2 mm of vestibular growth vertical is needed. c) Postoperative CT scan showing the position of the implant and graft (only autologous bone and a fibrin
membrane). d) X-ray image of the implant after the surgery. e) Reopening after 3 months. 100% of the growth sought was achieved. f ) Image of the prosthetic
restoration after 2 years.
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Clinical case 4
a) Pre-operative dental CT scan. The defect that we aimed to regenerate in this case is circumferential (4 walls) with a height of 2.5 mm, so it was a candidate
for the use of biomaterial for over-correction. b) Limited intraoperative location with the insertion of the implant on the dental nerve. c) Surgical image. d) X-ray
image on the day of the surgery, showing the volume of the graft required. e) Reopening after 4 months. The growth achieved was 90%. f ) Prosthetic rehabilitation after 2 years.

15
Vertical bone growth around implants

a)

b)

c)

d)

e)

f)

Implant Dialogue

Clinical case 5
a) Initial image of the crest showing the extreme reabsorption. b) In the CT scan it was verified that the height for the insertion of the implants is less than 4 mm.
Circumferential defect. c) We placed the implant supracrestally to achieve vertical growth and gain height at the crest. d) Postoperative X-ray image. e) Clinical
image of the reopening. 90% of the growth sought was achieved. f ) Image of the restoration after 5 years.

16
Implant Dialogue

Vertical bone growth around implants

Bibliography

1. Anitua E. Un nuevo enfoque en la cirugía y prótesis
sobre implantes. Ed. Eduardo Anitua. Puesta al Día
Publicaciones, Vitoria, 1996.

10. Winkler S, Morris HF, Ochi S. Implant survival to 36
month as related to length and diameter. Ann Periodontol 2000; 5(1):22-31.

2. Anitua E, Andia I. Un nuevo enfoque en la regeneración ósea. Ed. Eduardo Anitua. Puesta al Día Publicaciones, Vitoria, 2000.

11. Gentile MA, Chuang SK, Dodson TB. Survival estimates and risk factors for failure with 6 x 5.7 - mm. implants. International J Oral Maxillof Implants; 2005.
20(6):930-7.

3. Anitua E. BTI Implant System: El primer sistema de
implantes con superficie bioactiva. Maxilaris 2001;
39:2-7
4. Anitua E, Andia I, Carda C. BTI: Un nuevo protocolo
para el fresado, colocación de implantes y obtención
de hueso autólogo. Dental Dialogue 2004; 1:3-11.
5. Shin SW, Bryant R, Zarb, GA. Estudio retrospectivo sobre el resultado terapéutico de implantes con cuerpo
ancho. Int J Prosthondont 2004;17:52-58.
6. Anitua E, Román P, Yangüela F. La importancia de la
digitalización del TAC BTI-Scan® una excelente herramienta diagnóstica. Team Work Publicaciones, Vitoria, 2003.
7. Anitua E, Implantes de plataforma ancha. Estado actual. Dental Dialogue 2004; 4:24-32.
8. Griffin TJ, Cheung WS. The use of short, wide implants
in posterior areas with reduced bone heigth: A retrospective investigation. J Prosthet Dent 2004; 92:13944.
9. Goene R, Bianchesi C, Huerzeler M, Del Lupo R, Testori T, Davarpanah M, Jalbout Z. Perfomance of Short
Implants in Partial Restorations: 3-Year Follow-up of
Osseotite(R) Implants. Imlant Dent 2005; 14(3):274280.

12. Anitua E, Aguirre JJ. Análisis de supervivencia del sistema BTI. Estudio restrospectivo de 4 años de seguimiento. Dental Dialogue 2006; 1:51-58.
13. SimionM, Fontana F, Rasperini G, Maiorana C. 208-21
Long-term evaluation of osseointegrated implants
placed in sites augmented with sinus floor elevation associated with vertical ridge augmentation: a
retrospective study of 38 consecutive implants with
1- to 7-year follow-up. Int-J Periodontics Restorative
Dent. 2004 Jun; 24(3)
14. Nevins M, Camelo M, De Paoli S, Friedland B, Schenk,
K, Parma-Benfenati S, Simion M, Wagenberg B. A Study of the Fate of the Buccal Wall of Extraction Sockets
of Teeth with Prominent Roots. Int J Periodontics Restorative Dent. 2006 Feb; 26(1): 19-29
15. Simion M, Jovanovic S.A, Tinti C, Benfenati S.P.
Long-term evaluation of osseointegrated implants
inserted at the time or after vertical ridge augmentation. A retrospective study on 123 implants with
1-5 year follow-up. Clin Oral Implants Res. 2001 Feb;
12(1): 35-45
16. Prato G.P, Cairo F, Tinti C, Cortellini P, Muzzi L, Mancini E.A; Prevention of alveolar ridge deformities and
reconstruction of lost anatomy: a review of surgical
approaches. Int J Periodontics Restorative Dent. 2004
Oct; 24(5): 434-45

17
Vertical bone growth around implants

17. Tinti C, Parma Benfenati S. Treatment of peri-implant
defects with the vertical ridge augmentation procedure: a patient report. Int J Oral Maxillofac Implants.
2001 Jul-Aug; 16(4): 572-7
18. Birbe J, Anitua E, Baladrón J. Soluciones quirúrgicas
para los defectos óseos en implantología: Dental
Dialogue 2004; 4:78-84.
19. Anitua E, Murias-Freijo A, Alkhraist MH, Orive G. Implant-guided vertical bone augmentation around
extra-short implants for the management of severe
bone atrophy. J Oral Implantol. 2014, in press.

Implant Dialogue

USA
1730 Walton Road
Suite 110
Blue Bell, PA 19422-1802 · USA
Tel: 12 156 464 067
Fax: 12 156 464 066
info@bti-implant.us
UK
870 The Crescent
Colchester Business Park · Colchester
Essex CO49YQ · UNITED KINGDOM
Tel: (44) 01206580160
Fax: (44) 01206580161
info@bti-implant.co.uk
GERMANY
Mannheimer Str. 17
75179 Pforzheim · Germany
Tel: 49 723 1428 060
Fax: 49 72314 280 615
info@bti-implant.de
ITALY
Piazzale Piola, 1
20131 Milan · Italy
Tel: (39) 02 7060 5067
Fax: (39) 02 7063 9876
bti.italia@bti-implant.it

BTI Biotechnology Institute
San Antonio, 15 · 5º
01005 Vitoria-Gasteiz
(Álava) · SPAIN
Tel: +34 945 140 024
Fax: +34 945 135 203
pedidos@bticomercial.com

MEXICO
Ejercito Nacional Mexicano 351, 3A
Col. Granada Delegación Miguel Hidalgo
México DF · CP 11520 · Mexico
Tel: (52) 55 52502964
Fax: (52) 55 55319327
bti.mexico@bti-implant.com
PORTUGAL
Praça Mouzinho de Albuquerque, 113, 5º
4100-359 Porto · Portugal
Tel: (351) 22 120 1373
Fax: (351) 22 120 1311
bti.portugal@bticomercial.com

www.bti-biotechnologyinstitute.com

