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SUMMARY

Introduction. The approach to the atro-
phic maxilla in height is a challenge for the
dentist, and new techniques that allow us
to place implants with less invasiveness
for the patient are becoming more and
more common. The incorporation of the
transcrestal approach and the reduction
in implant length have been key to trea-
ting more patients with a smaller number
of surgical interventions. In this study we
present a series of cases with extreme
bone atrophy in height rehabilitated using
transcrestal elevation and 4.5 and 5.5 mm
long implants.

Methods. A retrospective study was ca-
rried out in patients in whom extra-short
implants (4.5 and 5.5 mm in length) were
inserted directly by transcrestal elevation
with residual ridge heights between 2 and
3 mm. The implant was the unit of analysis
for descriptive statistics in terms of loca-
tion, implant dimensions, and radiogra-
phic measurements. The patient was the
unit of measurement for the analysis of
age, sex and medical history. The primary
variable was the gain in height above the
implant apex 6 months after surgery and
one year after loading, comparing the two
measurements. Biological complications
and implant failure were recorded as se-
condary variables.

Results. Ten patients who met the inclu-
sion criteria were recruited and 20 im-
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plants were inserted. The mean residual
bone volume height was 3.1 mm (+/- 0.3
mm with a range of 3-4 mm). In all cases a
transcrestal sinus lift performed, with au-
tologous particulate bone obtained from
the drilling of the neoalveolus generation
zone for implant insertion, the mean of
this elevation above the implant apex in
millimetres being 2.8 mm (+/- 0.99 range
1.9 -5 mm). In the control TC at one year of
loading of the implants studied, the bone
gain achieved was maintained, with no de-
crease in the volume gained being obser-
ved; only three cases showed a decrease
of between 0.4 and 0.5 mm of the initial
volume at the end. No implants failed du-
ring the follow-up period and no biological
complications were noted during surgery.

Conclusions. Achieving success of im-
plants placed in areas of extreme horizon-
tal atrophy by transcrestal sinus approach
with extra-short implants is possible pro-
vided that correct stabilization of the im-
plant is achieved in the initial phase (pri-
mary stability) and a careful protocol of
drilling, implant insertion, type of bone
graft (100% bone and autologous plasma
processing) and subsequent loading of
the implant (progressive loading) is used.
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INTRODUCTION

In implantology, as in other areas of medical medicine,
surgical techniques undergo an evolution, usually to
adapt to new scientific advances to new materials and
to achieve techniques that solve the same problems in
less time, more predictability and with lower morbidity
for the patient!3. The advent of shorter implants such
as short, extra-short and ultra-short has made possible
the rehabilitation of large height atrophies with fewer
surgeries, avoiding, in many cases, accessory bone re-
generation techniques*®. In the posterior areas of the
maxilla, the most used technique to produce a gain in
hight when bone has been lost vertically has long been
sinus elevation by lateral approach?®. Subsequently, a
variant of this technique was developed, generating ac-
cess through the alveolar crest, from the neo alveolus
formed for the insertion of the future implant. This te-
chnique initially described by Summers*!, which recei-
ved his name, used osteotomes and hammer to raise
the lower cortical of the sinus floor once the approach
was made through the crest. As a result of achieving a
constant improvement of the crestal approach surgery,
different access systems (ultrasound and milling cut-
ters mainly)'23 and alternatives designed to detach the
Schneider membrane once exposed (controlled pres-
sure instruments, pneumatic balloons, spatulas with
different shapes...)***, as well as variations regarding
the type of material used as a graft, even performed
out without filling material*® %,

The crestal lifting technique is currently among the
most used to treat the height deficit of the posterior
maxilla, when there is a bone remnant of at least 5
mm?+3 in height, although currently there are also
research studies that indicate that this technique can
be used even if the bone volume is less than this hei-
ght20-25,

The use of a careful milling technique adapted to the
receiving orifice, increasing the primary stability with
the diameter of the implant and the anchorage in the
vestibular cortex, palatal, mesial and distal (instead of
looking for apical anchorage), they are the success keys
of these works where extra-short implants have been
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inserted at residual heights of less than 5 mm even
when the residual density was low?*®, In addition, in
the follow-up of these implants, no lower success rate
or complications related to low residual height or mi-
grations of implants to the maxillary sinus have been
found?%,

In this type of approach to the sinus, an important
point is the stability of the grafted bone, located above
the apex of the implant and with a bone tissue little
vascularized (as usually occurs in these large atrophies
with low density), so assessing what happens with the
bone volume gained by this long-term procedure is
also a key fact?*?’. The mineralization of the bone graft
and its maintenance once the implant loading is per-
formed can make the difference in the success of the
technique, especially in increasingly extreme cases.
Therefore, the material used as a graft and the surfa-
ce of the implant are two factors to take into account
when performing this type of procedure?®3. Hydrophi-
lic and osteoconductive surfaces in implants are of vital
importance in these complex cases, as well as the filling
materials that stimulate the formation of new bone®3%,
The implants with UnicCa® (Biotechnology Institute, Vi-
toria, Spain) surface, have a superhydrophilic surface. It
is a very rough surface (Optima®), with a calcium ions
layer. This implies that the contact of blood and plasma
with all points of the surface increases to the maximum
the active surface for regeneration, by being comple-
tely coated with fluids due to its high capillarity. In the
following series of clinical cases, patients treated by
transcrestal sinus lift, with extra-short and ultra-short
implants (4.5 and 5.5 mm), BTl (Biotechnology institu-
te), of internal connection and universal plus platform
in residual bone heights below 3 mm, studying the be-
haviour of implants regarding their survival as well as
the maintenance of the bone volume achieved in the
crestal elevation.

MATERIAL AND METHOD

Patients were retrospectively selected in which ex-
tra-short implants were inserted using the crestal lift
technique using frontal drills, according to the techni-
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que used and described by our study group®3, which
surgery was carried out before 2015 to have a load
follow-up period of at least 5 years, and in which the
residual bone height was less than 3 mm.

In all cases, a diagnosis was made based on study mo-
dels, intraoral examination of the patient and perfor-
ming a Cone-beam analysed using the specific BTI-Scan 3
software (Biotechnology Institute, Vitoria, Alava, Spain).

Prior to the implant insertion, an antibiotic premedica-
tion consisting of amoxicillin 2 g orally one hour before
the procedure and paracetamol 1 g orally (as analge-
sic) was used. Patients continued with an amoxicillin
treatment 500- 750 mg orally every 8 hours (depending
on weight) for 5 days. As a filling material in all cases,
using the autologous bone obtained from the milling
(from the same transcrestal elevation area where the
implants were inserted simultaneously) embedded in
PRGF-Endoret fraction 2. The milling was carried out at
low revolutions (biologic milling)®, the membrane is ac-

cessible by crestal perforation, it is detached, the graft is
placed and then the implant is inserted with the surgical
motor fixed at 25 Ncm and 25 rpm, finishing the implant
insertion with the torque wrench (Figure 1).

Patients attend subsequent check-ups performing a con-
trol Cone-Beam after 5 months (before loading the im-
plant) and after one year of the load, performing a new
measurement in these images to analyse the bone gain
and the maintenance of the same. In these check-ups,
data are collected on prosthetic complications or crestal
bone loss in these patients, as well as possible failures.

The implant was the analysis unit for the descriptive
statistics regarding location, implant dimensions, and
radiographic measurements. The patient was the mea-
surement unit for the analysis of age, sex and medical
history. The main variable was the gain in height over
the apex of the implant after 6 months of surgery and
one year after the load comparing the two measure-
ments and the biological complications and implant

, t?:
..‘ '~
55mma
4.5 mm

Figure 1. The step-by-step technique: a) is marked with the starter drill keeping 0.5-1 mm of margin to prevent drilling the Schneider
membrane. b) Continue widening maintaining 0.5 mm of safety margin. ¢) With the frontal drill the sinus membrane is reached. d) With the
bone recovered from the milling agglutinated with the plasma and with a PRGF clot, the membrane is lifted. e) Lifting is finished with the

insertion of the implant.
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failure were recorded as secondary variables. The Sha-
piro-Wilk test was performed on the data obtained to
verify the normal distribution of the sample.

The qualitative variables were described using a fre-
guency analysis. Quantitative variables were described
by average and standard deviation. Implant survival
was calculated using the Kaplan-Meier method. The
data were analysed with SPSS v15.0 for Windows (SPSS
Inc., Chicago, IL, USA).

RESULTS

Ten patients who met the inclusion criteria were recrui-
ted, in which 20 implants were inserted. Three of them
were women with an average age of 72 (+/- 6 years).
None of the patients were smokers at the time of sur-
gery and did not have any active periodontal disease.
The majority of the implants diameter included in the
study was 5 mm (60%), followed by 4.5, 5.5 and 4.75
mm (13.33% each). The predominant length was 5.5
mm (86.6% of the cases), with 13.4% of the remaining
implants with a length of 4.5 mm. The most common
positions were for the second molars (molars 27 and
17) representing 55% of the cases.

The mean height of the residual bone volume was 3.1
mm (+/- 0.3 mm with a range of 3-4 mm). In all cases,
transcrestal sinus elevation was performed, with parti-
culate autologous bone obtained from milling the neo
alveolus generation zone for implant insertion, being
the average of this elevation above the apex of the im-
plant of 2.8 mm (+/- 0.99 range 1.9 -5 mm). In the CT
control scan after one year of inserting the studied im-
plants, the bone gain achieved was maintained, no de-
crease in the volume gained was observed, only three
cases showed a decrease of between 0.4 and 0.5 mm
of the initial volume at the end (Table).

All implants were rehabilitated in two phases and all of
them were ferulized to other implants in the rehabilita-
tion. In all cases, screwed prostheses of more than one
implant with intermediate elements (transepithelial)
were performed, ferulizing to other implants with a
length of 4.5 or 5.5 mm. In all situations, a progressive
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prosthesis load was carried out 6 months after inser-
tion of the implant consisting of a provisional structure
finished in resin to move to a definitive metal-ceramic
prosthesis. In all cases, the initial transepithelial are
preserved to maintain the hermeticity achieved in the
first phase of prosthesis manufacture.

No implants failed in the follow-up period and no bio-
logical complications were found in the surgery. The
postoperative condition of all patients was excellent
with minimal discomfort in the surgery area and with
minimal postoperative inflammation.

Figures 2-19 show one of the cases included in the

study.

Figure 2. Radiological image of molar 26. The bone loss can be
seen, in addition to a mobility grade III.

Figure 3. Panoramic cut of the CBCT where an apical image is
observed in the distal root. It was decided to proceed with the
extraction and regeneration with PRGF—Endoret in addition to
insertion of an implant in the area corresponding to molar 27.
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Table. Characteristics of the implants included in the study and
initial and final bone gain

—— SN Age Sex BONE GAIN OVER THE INITIAL BONE GAIN OVER THE APEX
APEX (mm) AFTER A YEAR (mm)
1 27 76 M 1.9 1.9
2 17 71 M 1.9 1.9
3 17 72 M 5.00 46
4 27 69 M 2.10 2.10
5 16 82 w 2.80 2.80
6 15 68 M 2.30 2.30
7 26 69 M 2.87 2.87
8 15 63 M 2.98 2.98
9 17 74 w 2.79 2.79
10 17 76 w 2.56 2.56
11 27 76 M 2.80 2.80
12 16 71 M 3.10 3.10
13 17 72 M 2.27 1.87
14 26 69 M 2.99 2.99
15 27 82 M 2.89 2.89
16 25 68 M 2.88 2.88
17 27 69 M 2.09 2.09
18 26 63 M 3.00 3.00
19 17 74 M 3.88 3.88
20 26 76 M 3.90 3.4

Figures 4 and 5. CBCT cuts corresponding to molar zone 27. A bone height of less than 2.5 mm is seen and the planned implant is 4.5
mm long by 4.75 mm diameter that will be anchored in the remaining cortical in the vestibular area.
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Figures 6 and 7. Schematic of the planning of bone graft placement using a transcrestal lift, as previously described with the anchoring of

the implant in the vestibular portion of the bone crest.

Figures 8 and 9. CBCT cuts prior to implant insertion and the transcrestal lift, and after graft healing and implant osseointegration 6

months after surgery. A bone gain of 4 mm is seen.

DISCUSSION

Transcrestal sinus lift with short and extra-short im-
plants is a highly predictable technique with high suc-
cess rates for elevated implant, finding slight differen-
ces in residual bone volume. The survival of short and
extra-short implants inserted by a transcrestal proce-
dure when residual bone crest is 5 mm high or more is
found in 94.9%, compared to 92.7% reported for cases
where these implants are inserted in areas with seve-
re vertical resorption (less than 5 mm of residual bone
height)?%2, This decrease in predictability may be due
to the milling sequence, stabilization of the implant
and the surface of the implant, since they are elements
that play in favour of achieving a primary stability in
areas with low density and this can make the difference
in limit cases?4273933_|n implant insertion surgery, we
can modify all the parameters except bone density to
play in our favour and achieve greater primary stability
in cases where the bone does not offer a correct sta-

bility by itself. It is possible to vary the implant to use,
its diameter and in many cases its length (extra-short
implants 4.5-5-5 mm), as well as adapt the milling se-
guence to achieve compression.

In addition, the use of bioactive implant surfaces,
which accelerate bone formation in contact with the
graft substrate can lead to substantial improvement
of the results obtained when increasing the height of
bone volume above the apex as well as the posterior
maintenance. The load received by the implant is also
key in maintaining the increased bone. A poor design
of the prosthesis can result in the best surgeries not
being successful. Therefore, the work of prostheses on
transepithelial instead of directly to implant, the main-
tenance of implant-prosthesis hermeticity and the dis-
tancing of the critical attachment area of the implant
with the prosthesis (with the height of the transepithe-
lial next to or slightly supra-gingival areas) it can make
the success achieved in the first phase of the treatment
to be retained after loading®?>.
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Figures 10 and 11. CBCT planning cuts after regeneration of the alveolus of zone 26. A residual bone volume is seen with a height of 3.4
mm, being more uniform on this occasion throughout the crest area. An implant of 4.5 mm in length and 4.75 mm in diameter is planned.

Figures 14 and 15. X-ray of the provisional prosthesis of a progressive load (performed in PMMA by CAD-CAM) and final prosthesis per-
formed on MULTI-IM transepithelial, screwed.
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Figures 16-19. Planning and final cuts after two years of loading. It is observed in both areas (26 and 27) before the implant insertion and
the gained and preserved bone volume after the function of the implants.

CONCLUSIONS

To achieve the success of the implants placed in areas
of extreme horizontal atrophy by a transcrestal sinus
approach with extra-short implants is possible, provi-
ded that a correct stabilization of the implant is achie-

ved in the initial phase (primary stability) and a careful
milling protocol is used, insertion of the implant, mana-
gement of the graft, 100% processing of bone and au-
tologous plasma and subsequent loading of the same

(progressive loading).
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