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Camlog tube-in-tube implants were introduced several years ago. This
multicenter retrospective analysis evaluated the success rate of Root-Line and
Screw-Line tube-in-tube implants in daily use. A total of 201 implants were
placed in 96 patients with different indications and implantation procedures.
Implants were analyzed retrospectively after a functional loading period of 12
to 78 months. At the end of the observation period, all but 1 implant fulfilled
the success criteria, resulting in an implant survival rate of 99.5%. Individual
case analysis of implants in special indications, such as immediate loading,
short implants, and tilted implants, did not indicate any increased risk of
implant failure. (Int J Periodontics Restorative Dent 2011;31:255-263.)
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The replacement of missing teeth
with endosseous  implants has
become a standard treatment in
dentistry. Over the past few years,
various clinical studies have dem-
onstrated the success of implant-
supported fixed restorations by
showing implant survival and suc-
cess rates of 95% to 99% over 5
years.'

Today, the number of com-
mercially available implant systems
is constantly rising. The main dif-
ferences between these systems
arise from the clinical handling and
macroarchitecture of the implant
design, as well as the microarchi-
tecture of the implant surface. The
Camlog implant system (Camlog
Biotechnologies) has introduced im-
plants with an internal tube-in-tube
connection between the abutment
and implant, an antirotational con-
nection, and a dual thermal acid-
etched and particle-blasted rough
surface (Promote, Camlog).

The tube-in-tube connection is
a butt joint connection character-
ized by three symmetric grooves in
the cervical portion of the implant
and three corresponding cams on

Volume 31, Number 3, 2011

©2011 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY..
NO PART OF MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



256

the abutment. This connection type
provides high precision and antirota-
tional stability, as well as good force
and torque distribution between the
single components. In vitro studies
have demonstrated high fatigue and
fracture strength with this connec-
tion and significantly longer survival
rates under dynamic loading com-
pared to other connection systems.®

The aim of this study was to
analyze retrospectively the survival
rates and success of tube-in-tube
implants in daily clinical practice.
Particular focus was placed on
special indications, such as imme-
diate postextraction implant place-
ment, immediate loading (within 72
hours), short implants (9-mm long),
and tilted implants.

Method and materials

All patients who consecutively re-
ceived tube-in-tube implants (Pro-
mote Root-Line and Screw-Line
implants) between March 2003 and
September 2009 at four centers
(three private practices and the Uni-
versity Department at the Galeazzi
Institute, Milan, Italy) were included
in this study. Implants (n = 259)
were placed in 115 patients by 4
different surgeons. Only patients
corresponding to the American So-
ciety of Anesthesiologists health
classification 1 or 2 were admitted
to implant therapy. Patients were
integrated in this analysis when
prosthetic reconstructions were in
place and had been loaded for at
least 1 year.

Surgical procedure, prosthetic
reconstruction, and follow-up

The surgical procedure, implant
placement, and pre- and postsurgi-
cal care were completed following
the standard protocol of the manu-
facturer. In cases of dehiscence or
crestal bone deficiencies at the site
of implant placement, bone aug-
mentation procedures were per-
formed. In patients with insufficient
bone height in the posterior region
of the maxilla, sinus floor elevation
was performed using either a lateral
or crestal approach.
Implants healed
merged or nonsubmerged manner,

in a sub-
depending on the individual plan.
Implants were loaded either imme-
diately (within 72 hours), early (with-
in 2 months), or delayed (at least 8
weeks after surgery).

After functional loading, pa-
tients took part in a standardized
recall protocol consisting of recalls
every 6 months, which included ra-
diographs, peri-implant sounding,
and evaluation of clinical param-
eters, such as Plaque Index, Sulcus
Bleeding Index, keratinized mu-
cosa, possible recessions, suppura-
tion, pain, and implant mobility. All
clinical evaluations and data docu-
mentation took place in a strictly
standardized manner correspond-
ing to the requirements of clinical
studies.

Evaluation

Patients were analyzed with de-
scriptive methods for the following
parameters: indication for implant
therapy; bone quality and quan-
tity, according to the classification
of Lekholm and Zarb¢; implant po-
sition, diameter, and length; time
of implant placement; concomi-
tant surgical interventions; heal-
ing; loading protocol and type of
reconstruction; and, finally, surgi-
cal, implant-related, and prosthetic
complications. The implant survival
rate was calculated as the number
of implants in function at the end of
the evaluation period. The implant
success rate was evaluated accord-
ing to Buser et al’ (ie, absence of
persistent  subjective complaints
such as pain, foreign body sensa-
tion, and dysesthesia; absence of
peri-implant infections with suppu-
ration; absence of mobility; and ab-
sence of continuous radiolucencies
around the implant).

Statistical evaluation was per-
formed using the software SPSS ver-
sion 17.0 (IBM). Because of the data
pool, only a descriptive statistical
analysis was carried out by calculat-
ed means and standard deviations.
For evaluation of implant survival
rates, life tables were prepared.
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Results
Patient pool

At the time of evaluation, 201 im-
plants were loaded in 96 patients (56
women, 40 men; age range, 22.1 to
78.9 years; mean, 54.4 £ 12.9 years)
and had been in function for at least
1 year; these implants were therefore
included in the retrospective analy-
sis. Seventy-three patients were non-
smokers, 12 were moderate smokers
(< 10 cigarettes per day), and 11 pa-
tients were heavy smokers (> 10 ciga-
rettes per day). Some patients (n = 35)
suffered parafunctions: 34 presented
with bruxism and 1 patient was bit-
ing his fingernails severely.
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Implants and indications

One hundred ninety-two Root-Line
and 9 Screw-Line implants were
placed. The distribution of implant
lengths and diameters is shown in
Fig 1. One hundred nine implants
(54.2%) were placed in the maxilla,
and 92 (45.8%) were placed in the
mandible (Fig 2). In the anterior re-
gion (first premolar to first premolar),
76 implants (37.8%) were inserted.
One hundred fifty-eight implants
(78.6%) were inserted in partially
edentulous patients, 72 implants
(35.8%) were placed in distal ex-
tension situations, and 86 implants
(42.8%) were placed in interdental
gaps. Forty-nine implants (24.4%)
were single tooth replacements—

42 of which were placed in single-
tooth gaps and 7 in distal exten-
sion situations. Forty-three implants
(21.4%) were inserted in completely
edentulous arches. Thirty-seven im-
plants (18.4%) were placed in fresh
extraction sockets, and 7 implants
(3.5%) were inserted in a tilted man-
ner. Twenty-three implants (11.4%)
were short implants (9 mm), most of
which were placed in the mandible
(n =19, 20.6% of implants placed in
the mandible).

Surgical procedures
In most sites, a full-thickness flap

was prepared (82.6%, n = 166).
Only 16.4% of implants (n = 33)
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were placed using a flapless pro-
cedure; a split-thickness flap was
used in 1% of implants (n = 2). Half
of the implants (50.7%, n = 102)
healed in a nonsubmerged manner,
while the other half (49.3%, n = 99)
were left to heal submerged.

A total of 28.4% of implants
(n = 57; 4 were short implants) re-
quired additional bone augmenta-
tion procedures. Peri-implant bone
defects were filled in 18.9% of im-
plants (n = 38), and a simultaneous
sinus floor elevation procedure was
needed in 9.45% of implants (n = 19).
Most sites undergoing sinus floor el-
evation were augmented using the
lateral window technique (n = 16);
the osteotome technique was used
in 3 sites.

Figs 3a and 3b (left) Radiographic and
(right) clinical esthetic outcomes of a single
implant in the maxillary right first premolar
region showing successful osseointegration
after 24 months.

Prosthetic reconstruction

Most implants were loaded after a
minimum period of 8 weeks (n = 161,
80.1%); early loading (< 8 weeks)
was performed in 4% (n = 8), and
immediate loading (within 72
hours) in 15.9% of implants (n = 32).
One hundred eighty-four implants
(91.5%) were restored with individu-
al abutments and cemented crowns.
Sixty-eight implants (33.8%) were
single-tooth restorations either on
single-gap implants (n = 49; Figs 3a
and 3b) or multiple adjacent im-
plants (n = 19); 133 implants (66.2%)
were splinted multiple-tooth recon-
structions. Seven implants support-
ed a hybrid-screwed prosthesis, and
10 implants supported removable

overdentures, each on 2 implants.
Of the 23 short implants, 19 (83%)
were loaded using the delayed

mode after more than 8 weeks of
healing, while early loading was
used for 3 implants and immediate
loading was used for 1 implant. All
but 2 short implants were restored
with cemented splinted crowns
(Figs 4a and 4b).

Implant survival and success

Of the 201 implants inserted, 200
were in function at the end of the
evaluation period, resulting in an
implant survival rate of 99.5%. Apart
from the 1 implant that failed and
had to be removed, all 200 implants
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satisfied the success criteria de-
scribed by Buser et al.” The observa-
tion period was 43.1 £ 15.9 months
(minimum, 12.6 months; maximum,
78.3 months).

Complications

During sinus floor elevation, four
perforations of the sinus mem-
brane occurred (21%). The perfora-
tions were covered with a collagen
membrane, and surgery was car-
ried out. Healing and loading of
the implants were uneventful.

One implant was lost 2 weeks
and
ate loading in a patient who was a
heavy smoker (> 20 cigarettes per

after implantation immedi-

Fig 4a (left) Short 9-mm implant placed

in proximity to the maxillary sinus and
restored with a single crown. Result after 30
months.

Fig 4b (right) Short 9-mm implants placed
in the posterior mandible in proximity to
the mandibular nerve and restored with
splinted crowns. Result after 18 months.

day). The implant was an immediate,
single-tooth restoration inserted in a
maxillary fresh extraction socket with
residual periodontal infection. Addi-
tionally, a peri-implant bone defect
had been filled with bone substitute.

In two patients, late peri-im-
plantitis developed after loading.
One instance of peri-implantitis
occurred at a single implant site, a
result of remaining residual cement
after cementation of the definitive
restoration. Treatment consisted of
surgical debridement and a guided
bone regeneration procedure. The
second instance of peri-implantitis
occurred on a short implant that
was part of a multiple-implant re-
construction in the posterior mandi-
ble with poor keratinized soft tissue

around the implant. Peri-implantitis

occurred 6 months after loading
and was treated successfully with a
resective surgical procedure. Pros-
thetic reloading took place after a
healing period of 3 months.
Desealing of three crowns and
two cases of screw loosening oc-
curred, most likely a result of para-
function (bruxism). In two implant-
supported crowns, the veneer re-
constructions fractured and had to
be replaced. All prosthetic compli-
cations were solved successfully.
Small soft tissue recessions
(£ 1 mm) occurred on the buccal
aspect of five implants inserted
into postextraction sites; one was a
short implant. However, the esthet-
ic outcome was not compromised.
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Discussion

This multicenter retrospective analy-
sis included patients treated with
implant therapy under daily practice
conditions. Therefore, the group of
patients was not homogenous and
included various dental situations,
as well as different indications and
implantation procedures. However,
the recall evaluations were per-
formed in a strictly standardized
manner and followed the same pro-
tocol used on all implant patients.

In this analysis, all implants but
one fulfilled the success criteria at
the end of the observation period,
and the number of complications
was very low. Surgical complica-
tions were managed uneventfully,
and peri-implantitis and prosthetic
complications were all solved suc-
cessfully. The reasons for the one
implant loss probably lie in the cu-
mulative high risk in this individual
case: fresh extraction socket in the
maxilla, residual infection, immedi-
ate loading, heavy smoking, and
poor oral hygiene. Smoking, in
particular, is a well-known risk fac-
tor for implant survival and suc-
cess,®? even if studies on implants
with dual thermal acid—etched and
particle-blasted surfaces did not
show reduced survival probabilities
in smokers.’®"" However, in this pa-
tient, a staged approach with de-
layed implant placement, longer
healing times, and a delayed load-
ing protocol might have improved
implant success.

An overall implant survival rate
of 99.5% was found in this analysis.
In another study, similar survival

rates of 99.8% for Root-Line and
98.1% for Screw-Line implants over
5 years were described.*

In recent years, immediate im-
plant loading has been introduced
to decrease the overall treatment
time and the extent of surgical pro-
cedures.'2'3 Similar implant survival
rates have been described for im-
plants placed using immediate and
delayed procedures.'*'® Immediate
loading offers predictable results in
the mandible,’”? while problems
arising from the anatomical and
morphologic aspects of the maxilla
have been reported.?" In this mul-
ticenter analysis, most immediately
loaded implants were placed in the
maxilla (81%); one failed. The over-
all cohort was too small to analyze
whether immediate implant inser-
tion and immediate loading have
a significantly higher risk of failure.

A new concept to improve im-
plant dentistry is the use of short im-
plants to avoid bone augmentation
procedures (see Figs 4a and 4b).
Recent data on short implants with
rough, microstructured surfaces re-
vealed good survival rates, even
after reduced healing times.’%? In
this analysis, 2 of 23 short implants
(9 mm) were involved in complica-
tions not related to implant length
and were treated successfully. The
question of whether short implants
may bear a greater risk of implant
failure in cases of peri-implantitis
needs to be clarified in further stud-
ies. In this analysis, all short im-
plants fulfilled the success criteria at
the end of the observation period.
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Fig 5a

osteoporosis.

-

Fig 5¢ Radiograph taken at the 24-month follow-up after insertion
of the definitive prosthesis with tilted distal implants.

Placement of tilted implants in

“all-on-six” or "all-on-four” reha-
bilitations is a new concept to over-
come anatomical limitations, such
as the mandibular canal, the genial
foramen, or the maxillary sinus, in
implant-supported rehabilitations of
edentulous arches (Figs 5a to 5d).

By tilting the distal implants poste-

Preoperative radiographic situation of an edentulous
maxilla in a woman undergoing bisphosphonate treatment for

"

Fig 5b  Prostheticall

riorly, the length of the cantilever is
reduced, thereby making it possible
to extend it distally without bone
augmentation, sinus floor elevation,
or nerve transposition procedures
and improve implant length.z32
High implant and prosthesis survival
rates have been reported for such
restorations.?>? In this analysis, two

ly driven implant placement with the help of a
surgical guide. The four anterior implants were placed in an upright
position, while the two bilateral distal implants were tilted posteriorly.

Fig 5d Clinical outcome of the “all-on-six” full-arch restoration at
the 24-month follow-up.
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“all-on-four” and four "all-on-six”
rehabilitations were used. In one,
a tilted implant developed a small
(< 1 mm) recession; in another, a
small fracture of the cervical veneer-
ing surface occurred. No implant
was lost. However, the overall co-
hort was too small to evaluate sta-
tistically the risk of complications
with this type of rehabilitation.

Conclusions

A tube-in-tube implant system was
used in this multicenter analysis
with different indications and treat-
ment modes. Because of the lim-
ited number of implants, statistical
comparison of the differences with-
in treatments was not performed.
Analysis of the individual implants
and the possible reasons for com-
plications and failures did not indi-
cate a specific risk in any treatment.
Under daily clinical practice condi-
tions, the implant system used in
this analysis resulted in high im-
plant survival and success rates.
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