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Cuando colocamos un implante, ¿que importancia tiene la anchura de hueso que dejamos a vestibular sobre la dimensión de los tejidos duros y blandos?. ¿Es esta 
anchura un factor determinante en la conservación de los tejidos?. ¿Influye la posición del implante sobre el volumen de los tejidos periimplantarios? 

Este estudio pretende responder a la necesidad de mantener más o menos hueso a vestibular del implante, y si este parámetro tiene influencia en los tejidos. Es 
importante conocer este parámetro, ya que, como ya sabemos, el hueso más sensible a la reabsorción es el vestibular. Además, pretende validar los resultados de 
investigaciones previas realizadas en animales.  

Este artículo describe un estudio histomorfométrico realizado en 16 pacientes a los que se les colocaron dos implantes de 5 mm con una técnica no sumergida (con tapón 
de cicatrización supragingival) sumergidos a cada uno. Un implante se colocó dejando una anchura ósea a vestibular del implante de 2 mm (control) y en el otro se dejó 1 
mm (test) . Se midió el grosor del hueso vestibular 1 mm apical al margen del implante y se volvió a medir a los 3 meses, tras la extracción de los implantes y realización 
de una biopsia. 

No se encontraron diferencias significativas en las dimensiones del tejido blando ni en los niveles de los tejidos duros y blandos en ninguno de los dos grupos. Sin 
embargo, sí que encontraron un mayor nivel de reabsorción horizontal en las crestas de 2 mm comparado con el grupo de 1 mm de grosor. Por lo tanto concluyen que, 
desde un punto de vista clínico, dejando una anchura de hueso < 2mm a vestibular del implante se consigue una correcta curación de los tejidos duros y blandos. 

Este estudio arroja unos resultados similares a los realizados en animales con las mismas premisas. Sin embargo, estos resultados son totalmente diferentes a otro 
estudio llevado a cabo en humanos (Spray JR. 2000). Ahora bien, los implantes en el estudio que describe el artículo estudiado siguen un protocolo no sumergido (tapón 
de cicatrización supragingival), mientras que en de Spray sí. Éste parámetro puede clave en los resultados y es lo que puede explicar la diferencia entre estudios, ya que la 
cicatrización no sumergida permite que se establezca una anchura biológica de dimensiones fisiológicas. Esto tiene influencia en la adaptación del hueso en las regiones 
marginales de los implantes, y producen una reabsorción horizontal mayor en las crestas de 2 mm. de grosor que en las de 1 mm. Por lo tanto, el grosor del hueso óptimo 
que hay que dejar a vestibular de la preparación está en relación directa con la técnica de cicatrización del implante (sumergido o no sumergido). 

Es interesante ver cómo cada vez más estudios ponen de manifiesto la necesidad de dejar espacio a la biología y respetar los parámetros fisiológicos para conseguir una 
mejor conservación de los tejidos. Así, en este caso, el factor principal para la estabilización de los tejidos parece que es más la anchura biológica que la cantidad de 
hueso a vestibular de los implantes.
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2 mm in width of bone at the buccal
aspect of implants.20

However, animal experiments
have shown that the influence of the
buccal bone crest on the vertical bone
resorption is limited, whereas, in the
horizontal plane, the resorption is rela-
tively higher at thicker compared to
thinner buccal bone crest.1–3,21

Based on these results on animal
experiments, it may be important to
evaluate in humans the effect of the
buccal bonewidth onmarginal hard and
soft tissues adaptation around the mar-
ginal regions of the implants.

The aim of the present study was to
histologically evaluate hard and soft
tissues adaptation at screw-shaped de-
vices installed at recipient sites pre-
pared with a buccal bonewidth of about
1 or 2 mm.

MATERIALS AND METHODS

The study protocol was submitted
to and approved by the Ethical Com-
mittee of the Corporación Universitaria
Rafael Nuñez, Cartagena de Indias, Co-
lombia (CURN 06- 2014).

Sample size calculation, literature
on the topic of the investigation, and
elucidations on the safety of the proce-
dures for harvesting the biopsies were
presented and discussedwith the ethical
committee. The follow-up programwas
also included in the protocol.

Patient recruitment, surgeries, and
follow-up were carried out at the Cor-
poración Universitaria Rafael Nuñez,
Cartagena de Indias (Colombia).

Subjects
Volunteers with no contraindica-

tions to undergo oral surgical proce-
dures and in need of implants were
planned to be included in the study.

The following inclusion criteria
had to be fulfilled: (i) $18 years of
age; (ii) good general health; (iii) not
pregnant; (iv) no smokers .10 ciga-
rettes/day. Moreover, each patient had
to have an edentulous zone in the distal
segments of the jaws with sufficient
bone to install 2 devices. Sites with pre-
vious bone augmentation procedures
were excluded.

All procedures and possible com-
plications were thoroughly eluci-
dated to the patients. A written

informed consent was signed by each
patient.

Materials
For the study, 5-mm-long solid

titanium screw-shaped devices (Swe-
den & Martina, Due Carrare, Padua,
Italy) were used (Fig. 1). The devices
had a core diameter of 2.9mm, reaching
3.5 mm including the threads. All devi-
ces were prepared with a polished neck
of 0.8 mm and a ZirTi surface (Sweden
& Martina). Additional information on
surface configurations could be found
in Caneva et al.22

Each patient received one test and
one control device. A researcher (D.B.),
not involved in patient selection and
surgical procedures, performed an elec-
tronic randomization (randomization.
com) and prepared sealed opaque enve-
lopes for test and control site selection.
The envelopes were opened at the time
of the surgery.

Clinical Procedures
Local anesthesia was injected and

full-thickness flaps were elevated.

Recipient sites, as well the buccal bone
plate to a less extent, were prepared
with drills in such a way to leave
a buccal bone width of about 2 mm at
the control and 1 mm at the test sites.
Measurements of the width of the
buccal width were performed 1 mm
apically to the top of the bony crest
using Iwanson calipers (KLS Martin
Group, Umkirch, Germany). Subse-
quently, the devices were installed with
themarginflush to the buccal bony crest
(Fig. 2). A healing abutment was placed
on each device and sutures were pro-
vided to secure the flaps around the
healing abutment to allow a nonsub-
merged healing. Sutures were removed
after 7 days and the patients were sub-
sequently checked regularly during the
study.

Histological Analysis of the Biopsies
After 3 months of healing, the

devices were retrieved. For this aim,
a blade was used to make a V-shape
incision on the mucosa, starting from
the mesial and distal sulcus around the
abutment and proceeding buccally and

Fig. 1. (A) The device used for the study was 5 mm long and had an external diameter of
3.5 mm with a core diameter of 2.9 mm. The marginal region included a polished neck of
0.8 mm. The rough part composed of a ZirTi surface. (B) Drawing of a titanium screw-shaped
device.
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toward the apex, converging the inci-
sions about 4 mm apically to the
peri-implant mucosa (PM) margin.
Subsequently, smallflapswere elevated
around the abutment. At the buccal
aspect, attention was paid to leave the
V-shape PM attached to the underlying
buccal bone. Biopsies were then col-
lected using a microsaw of 0.15 to
0.25 mm of width (SFS 102; Komet
Dental Gebr. Brasseler, Lemgo, Ger-
many) mounted on a sonic instrument
(Sonosurgery; TeKne Dental, Calenza-
no, Italy) and used to cut the bone
around and in close contact with the
device. The biopsy was subsequently
removed paying attention to maintain
intact the soft and hard tissue at the
buccal aspect (Fig. 3, A and B).

A dual-phase biomaterial collagen-
ated porcine cortico-cancellous bone
(GEN-OS 250–1000microns; Tecnoss,
Giaveno, Turin, Italy) was used to fill
the defect and an equine collagen mem-
brane (Evolution 0.3mm, Tecnoss) was
placed on the donor sites. Sutures were
applied to close the wounds and the pa-
tients were included in a follow-up pro-
gram post-study.

The biopsies were dehydrated in an
ascending series of alcohol and sub-
sequently embedded in a glycol meth-
acrylate resin (Technovit 7200 VLC;
Kulzer, Wehrheim, Germany). After
polymerization, the biopsies were sec-
tioned following the longitudinal axis
of the devices using precision diamond
disk to obtain specimens of about
150 mm that were subsequently ground
down to about 30 mm of with and
stained with acid fuchsin and toluidine
blue.

The histological analyses were
performed in an Eclipse Ci micro-
scope (Nikon Corporation, Tokyo,
Japan) provided with a digital video
camera (Digital Sight DS-2Mv, Nikon
Corporation) connected to a computer.
The software NIS-Elements D 4.10
(Laboratory Imaging, Nikon Corpo-
ration) was used for histological
measurements.

The following landmarks were
identified (Fig. 4A): PM, the top of the
peri-implant mucosa; aJE, the apical
extension of the junctional epithelium;
IS, the shoulder of the implant; C, the
top of the bone crest; B, the most coro-
nal bone-to-implant contact.

The vertical distances between IS-
C, C-B, PM-aJE, and PM-IS were
assessed at 3100 magnification and

Fig. 2. Occlusal clinical view of the devices
installed in the posterior segment of the
mandible. On the left the test site (;1 mm of
buccal bone width), on the right the control
site (;2 mm of buccal bone width).

Fig. 3. Examples of biopsies. (A) A V-shape coronal portion of the mucosa was maintained
attached to the hard tissue at the buccal aspect. (B) The bone incisions were performed with
a sonic instrument as close as possible to the titanium device.

Fig. 4. (A) Diagrams illustrating the landmarks for the histological evaluation. B indicates most
coronal bone-to-implant contact; C, top of the adjacent bony crest; IS, shoulder of the
implant; S, core device surface (dotted red line). The yellow dotted lines indicate the width of
the PM at levels IS and 1 mm coronally to it (level −1). The blue dotted lines indicate the width
of the bone crest 1 mm (level 1) and 2 mm (level 2) apically to IS. Original magnification330 (B)
microphotographs of a ground section representing the healing at test sites (1 mm width).
Original magnification 320. Acid fuchsin and toluidine blue stain. (C) Microphotographs of
a ground section representing the healing at control sites (2 mm width). Original magnification
320. Acid fuchsin and toluidine blue stain.
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the distances between IS-B, aJE-B, PM-
B, and PM-C were subsequently
calculated.

Moreover, the horizontal distance
between the implant core and the outer
contour of the bone ridge wasmeasured
1 and 2mm apically to IS and that of the
PMwas measured at IS level and 1 mm
coronally to it (−1 mm).

The difference (D) between the ini-
tial buccal bone width measured clini-
cally and the width at 1 mm level
apically to IS at the histological evalu-
ation was calculated.

As explorative aim, bone-to-
implant contact and bone density
around the implant surface have been
also evaluated. The mineralized bone-
to-implant contact percentagewas eval-
uated at3200magnification betweenB
and the apex of the implant (A). The
bone density was evaluated between B
and A to a distance of about 0.4 mm
from the implant surface. To perform
this evaluation, a point-counting proce-
dure was adopted superposing a lattice
with squares of 50 mm on the image at
3200 magnification.

Data Analysis
Mean values and SDs as well as

25th, 50th (median) and 75th percen-
tiles were calculated for each outcome
variable. Differences between test
(1 mm buccal bone width) and control
(2 mm buccal bone width) sites were
analyzed using the software IBM SPSS
Statistics (IBM Company Inc., Chica-
go, IL). The Wilcoxon test for depen-
dent variables was used with a level of
significance set at P ¼ 0.05.

RESULTS

Clinical and Histological Outcomes
Sixteen patients were recruited for

the study. None of them was a smoker.
During the 3-month healing period, 2
devices were lost from one patient. One
patient lost an abutment between the
second and third month of healing and
the mucosa was found collapsed onto
the top of the device. The patient had to
be excluded from the analyses and the
devices removed with a counter-torque.

Three patients had symptoms of an
endemic viral infection, diagnosed
as chikungunya that unexpectedly

plagued the region. Biopsies could not
be retrieved, so that these patients were
excluded from the study. The devices
were removed with a counter-torque
when the patients recovered from the
disease.

No artifacts were generated during
the histological processing. However,
one device appeared severely damaged
at the histological examination and 2
devices from 2 different patients were
found not integrated. Consequently,
these 3 patients were excluded from
the analyses. Hence, only biopsies from
8 patients were available for analyses so
that an n ¼ 8 was obtained.

Mean values, SD, medians, 25th
and 75th percentiles for each variable
are illustrated in the Tables. In the text,

only mean values 6 SD are reported.
Ground sections representing the heal-
ing at the test and control sites are re-
ported in Figure 4, B and C,
respectively.

At the test sites (1 mm buccal bone
width; Fig. 4B), the distance between
IS-C, IS-B and C-B were 0.9 6
0.3 mm, 1.5 6 0.5 mm and 0.6 6
0.6 mm, respectively. At the control
sites (2 mm buccal bone crest; Fig.
4C), they were 0.8 6 0.5 mm, 1.6 6
0.6 mm, and 0.8 6 0.5 mm, respec-
tively. None of the differences was sta-
tistically significant (Table 1 and Fig.
5).

The PM dimensions at the test sites
were 3.46 0.8 mm, 2.16 0.6 mm, and
1.36 0.6 for PM-B, PM-aJE, and aJE-

Table 1. Histological Measurements of Hard Tissue Dimensions in Control (2 mm
Buccal Wall Width) and Test (1 mm Buccal Bone Width) Sites (n ¼ 8)

Bone Wall Width IS-C IS-B
Residual Bone
Defect C-B

1 mm
Mean (SD) 0.9 (0.3) 1.5 (0.5) 0.6 (0.6)
Median (25th; 75th) 0.9 (0.7; 1.0) 1.5 (1.3; 1.7) 0.5 (0.2; 0.8)

2 mm
Mean (SD) 0.8 (0.5) 1.6 (0.6) 0.8 (0.5)
Median (25th; 75th) 0.8 (0.5; 1.2) 1.5 (1.3; 1.8) 0.8 (0.4; 1.2)

The Wilcoxon signed ranks test 0.575 0.889 0.401

Specifically, distance between implant shoulder and the top of the bony crest (IS-C), distance between implant shoulder and coronal
end of osseointegration (IS-B), and finally distance between top of the bony crest and the coronal end of osseointegration (C-B) were
measured in millimeters on histological slides at 3100 magnification. None of the distances was statistically significant.
Mean values (SD) and medians (25th and 75th percentiles). None of the differences was statistically significant (P , 0.05).

Fig. 5. Graph illustrating the levels of the peri-implant hard tissue at the test (1 mm width) and
control sites (2 mm width). B indicates the most coronal bone-to-implant contact; IS, the
shoulder of the implant; C, the top of the bone crest.
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The horizontal buccal bone loss (D) at
the 1mm level after 3months of healing
was 0.36 0.3 mm at the test and 1.06
0.7 mm at the control sites. The differ-
ence was statistically significant
(Table 3).

The horizontal dimensions of the
PM at the test sites were 1.96 0.8 mm
1mm coronally to IS and 2.36 0.8 mm
at IS level. The respective dimensions at
the control sites were 1.96 0.8 and 2.4
6 0.6 mm. None of the differences was
statistically significant (Table 3).

New bone and old bone percen-
tages in contactwith the implant surface
at the test sites were 69.06 21.3% and
2.96 3.5%, respectively (Fig. 7, A and
B and Fig. 8, A and B). At the control
sites, the respective percentages were
75.8 6 18.5% and 0.9 6 1.8%
(Table 4). The morphometric evalua-
tion at the test sites disclosed 47.8 6
10.4% of new bone and 20.1 6 14.0%
of old bone. The respective percentages
at the control sites were 48.9 6 11.0%
and 16.86 5.5% (Table 5).

DISCUSSION

The aim of the present study was to
evaluate hard and soft tissues adapta-
tion at implants installed at recipient
sites prepared with a buccal bone width
of about 1 or 2 mm. No differences in
soft tissue dimensions as well as hard
and soft tissues levels were found
between the 2 groups. However, a high-
er horizontal bone resorptionwas found
at the 2mmbuccal bone crest compared
to the 1 mm group.

The results from the present study
are not in agreement with another
clinical study.20 In that study, immedi-
ately after the preparation of the recipi-
ent sites, the residual facial bone
thickness was measured to be approxi-
mately 0.5 mm below the top of the
bone crest. It was reported that, when
the buccal bone thickness was about 1.8
to 2 mm after the osteotomy prepara-
tion, bone loss was lower compared to
that at the thinner buccal bone crests
and some bone apposition was often
seen. It has to be considered, however,
that the implants were submerged in
that report; whereas, in the present
study, the implants were not submerged
so that a biological width of

Fig. 8. Ground sections at the 2 mm sites (control). New bone in contact with the implant
surface. Old bone was still found in close vicinity to the implant (light blue arrows).

Fig. 7. Ground sections at the 1 mm sites (test). Note the newly formed bone on the implant
surface, surrounding bone marrow and osteons, cut in different planes. Island of old bone was
still found, very rarely in contact with the implant surface (light blue arrow).
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