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ABSTRACT

Purpose: The present study was conducted to evaluate bone height changes around implants
installed with conventional & computer guided stent implant placement in implant overdentures.

Material and Methods: Twelve completely edentulous patients were selected had received
two implants in inter-foramina areas. They were divided into two groups. Group (I): a conventional
surgical stent was used. However; in Group (I1I) a computer guided surgical stent was used for im-
plant placement. For both Groups, Mandibular overdentures were constructed retained by Locator
attachments. Crestal bone loss was assessed with the aid of CBCT at time of denture insertion, 3 ,
6, and 12 months later. The data were collected and presented as mean values of bone height loss.
The data were then statistically analyzed.

Results: The results revealed that there was no statistically significant difference between the
two studied groups at the first 6-months after implant function. However, after 12 months the bone
loss was significantly lower in Group (II) than Group (I).

Conclusion: Within the limitations of the present study it may be concluded that: The use of
computer guided implant installation may induce less crestal bone resorption than conventionally
placed implants.
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INTRODUCTION For accurate implant placement; several

Accurate implant placement is a pre-requisite for ~ techniques were presented during the clinical

long term success of dental implants and implant  settings. Ridge palpation, ridge mapping, diagnostic

supported  prostheses as well. Biomechanical, casts’ evaluation, osteometer, conventional surgical

esthetics and maintenance considerations require ) )
. . stents, as well as the use of simple radiographs are
accurate implant placement. Improperly aligned

dental implants may result in early & or delayed the most commonly used methods besides the recent

implant failures. ¥ techniques

* Researcher in Fixed and Removable Prosthodontic Department, National Research Centre, Cairo, Egypt
** Assistant Professor, Prosthodontic Department, Faculty of Oral and Dental Medicine, Sana’a University, Yemen
*#*% Lecturer of Prosthodontics, Faculty of Oral and Dental Medicine, Beni-Suef University



(1494) E.DJ. Vol. 62, No. 2

Three-dimensional visualization of the dental
hard tissues is recently provided via the use of Cone
Beam Computerizes tomography (CBCT). @

CBCT measurements may be more accurate than
CT measurements in the assessment of implant site

dimensions accrording to the current literature. ©

Surgical planning software and CBCT are utilized
nowadays to produce CAD/CAM surgical templates
allowing 3-D evaluation of future implant positions.
These new developments have contributed to the
popularization of flapless approach which can be
performed with greater levels of confidence. There
are many planning software for template- guided

surgery are now available. ©

Flapless implant placement has been considered
by surgeons for immediate implants to the preserve
the vascular supply and existing soft tissue
contours. Flapless implant placement may induce
less bleeding, less swelling, less discomfort for the
patient, shorter surgery time, decreased healing time

and post-operative pain. 7+

Flapless implant surgery may be contra-indicated
advisable in cases with absent labial or buccal
bone, reduced width of alveolar ridge, or a need for

alveoloplasty to create prosthetic space.

Perforation of the buccal or lingual bony plate
perforation of the buccal or lingual bone plates are

intra-operative complications of flapless surgery.

Moreover, implants primary stability at the time
of implant placement may be compromised, leading

to submerging implants in given situations. !!-'?

Computer guided implant installation in

edentulous arches was recently evaluated in many
studies. The installed implants in these studies
had shown encouraging results and high implant
survival rates when used in adequately selected

cases. (31419
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MATERIALS AND METHODS

Twelve completely edentulous male patients
were enrolled in this study.

All patients were informed about the research
strategy & had signed a written informed consent
form to be enrolled in the present study.

CBCT was made for all patients to evaluate bone
quantity &quality in the mandibular canine region.

Conventional ~ Complete  dentures  were

constructed prior to surgical intervention.

The mandibular dentures were duplicated into
clear acrylic resin to be utilized as a radiographic

stent for all patients.
Patients were divided into two Groups

Group (D

* The radiographic stent was modified to be used
as a conventional surgical stent for implant
placement.

e The surgical stent was hollowed in the area of
mandibular canines from the lingual side while
the buccal wall was left intact.

e The surgical stent was tried- in the patient
mouth, adjusted till surgical implant installa-
tion. Fig.(1)

Fig. (1) Clear acrylic resin conventional surgical stent
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Group (II)

The mouth opening for this Group was evalu-
ated as reduced mouth opening may jeopardize
positioning of the surgical instruments with
computer assisted surgical stent ¢

Construction of the computer guided stent:

Gutta-percha markers were inserted into the
radiographic stent in six cylindrical channels
which were cut &distributed at the facial and
lingual sides of the ridge anterior and posterior
on both sides.

CBCT scan was performed in two phases.

The First scan was made while the patient wear-
ing the radiographic stent.

Patients were instructed to stabilize the radio-
graphic stent by biting on two cotton rolls dur-
ing CBCT scan to allow jaw separation.

In the second scan, the radiographic guide was
separately scanned.

The scanning data of the patient & that of the
radiographic guide were matched with the aid
of the Gutta — percha markers.

(1495)

Data were transferred to the milling center to
fabricate the surgical template by the rapid pro-
totyping technique (3-D Printing technique).

Surgical planning was made by the clinician on
a computer screen for correct implant placement
with respect to position and angulations in a vir-

tual three dimensional view. Fig. (2)

2mm guide tubes were incorporated in the sur-
gical template to direct the placement of the

implants during surgery in the same position as

had been virtually planned. Fig.(3)

Fig. (2) Virual implant placement by Sim/Plant program
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Pre-surgical instructions

Patients were motivated to gain & maintain
good oral hygiene for professional oral hygiene
measures prior surgery.

Patients were instructed to rinse with a
chlorhexidine mouthwash 0.2% for 1 minute,
twice a day, and two days prior to surgical inter-
vention and thereafter for 2 weeks.

They had received prophylactic antibiotic thera-
py: Amoxicillin 2 gm 1 hour prior surgery.

Two Tapered Legacy Implants (Zimmer Dental,
Carlsbad, CA, USA) with diameters of 3.7 * 13
and 11.5 mm were selected.

SURGICAL PROTOCOL

For both groups implants were installed in the
inter-foraminal region with the aid of the surgi-
cal stents.

In Group (I): Conventional mucoperiosteal flap
was elevated at the areas of lower canines bilat-
erally leaving the area between them intact.

In Group (II): Mucosa covering the proposed
implant bed was removed using 3.5 mm tissue
punch to gain access to the alveolar bone.

The long drills were utilized to prepare the im-
plant osteotomy sites in Group (II) , However,
convention drills were utilized in group (I).

Fig.(4) Drilling with the aid of Computer guided surgical stent
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Implants were installed in the osteotomy sites
with a torque 40 N/cm for both groups. Fig. (4)

Implants were left buried for 3-4 months till
complete osseointegration.

Post -surgical instructions:

Patients were instructed to avoid brushing and
trauma at the surgical site till suture removal.

Cold and soft diet was recommended for 7 days
after surgery.

The dentures were adjusted, relined with a soft
lining material (Rite-line Rite, Dent. Mfg. Corp,
USA) and immediately delivered to the patients.
Patients were recalled every two weeks for oral
hygiene maintenance, prosthetic check-ups.

After verifying osseointgeration with the aid of
CBCT; implants were uncovered to receive lo-
cator attachments.

Prosthetic Adjustments

Locator attachments were attached to implants
after un-covering. Fig.(5)

The dentures were prepared by removal of
acrylic resin opposite to the implants sites.

Functional fitting of dentures was made upon
the locator attachments.

Occlusal  adjustments were made for

overdentures

Fig. (5) Locator attachments attached to implants
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Radiographic Assessment

* Peri-implant Marginal bone loss were assessed
with CBCT radiographs after 3, 6& 12 months
after overdenture loading for both groups.

Bone height measurements

* Mesial & distal crestal bone levels were mea-
sured from the reconstructed corrected sagittal
views by drawing a line parallel to the implant
serrations extending from the crestal bone to the
apical end of the implant.

e Similarly, buccal and lingual bone levels were
measured from the cross-sectional views.

e Average readings of the four sides at each inter-
val were calculated and tabulated for statistical

analysis. Fig.(6)

Fig. (6) Assessment of crestal bone height changes by CBCT.
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RESULTS

The results of the present study revealed a
decrease in bone height along follow up period;
Different capital significant
difference between the two studied groups at the
same follow-up interval according to t-test.

letters indicate

On the other hand; different small letters
indicates significant difference between the follow-
up periods according to repeated measurement
one-way analysis of variance and Bonferroni z-test
Jfor pairwise comparison. *: significant at P<0.05;
P>0.05(non-significant), P<0.05(significant), and
P<0.01 (highly significant

The results shown in Table (I) & Fig. (7) reported
that the mean marginal bone loss for both groups
increased significantly along the follow-up period
(p <0.001).

After 3-months of loading, the mean marginal
bone loss for conventional and flapless surgery group
were 0.08 and 0.099 mm. However, after 6 months of
loading the mean marginal bone loss for conventional
and flapless group were 0.36 and 0.32 mm.

On comparing the two studied groups, there was
no statistically significant difference between them
in marginal bone loss during the first and second fol-
low-up intervals P=0.164 and P =0.496 respectively.

However, after one year the mean values of
crestal bone loss for Group (I) & Group (II) were
0.85 and 0.6 with statistically significant difference.
(P=0.009)*

TABLE (I) Comparison of marginal bone loss (mm) between group (I) & group (II) follow-up period

After 3 months After 6months After 1 year
F-value p-value
(0-3m) (0-6m) (0-12m)
Conventional implant )
0.080+0.0882 0.360+0.067** 0.851+0.130* 124.861 <0.001*
placement
Computer guided implant 0.151+0.099** 0.323+0.132% 0.606+0.177°® 18.828 <0.001*
t-value 1473 -0.700 -3.090
p-value P=0.164 P =0.496 P =0.009*
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ABONE HEIGHT IN MILLIMETER

Conventional surger Flapless surgery

[
10:853

After 6 months

Fig. (7) Bone height changes for conventional & computer
guided implant placement along the follow-up.

DISCUSSION

All patients participated in the present study
were satisfied with their implant overdentures. 7

This may be attributed to the
retention of the mandibular over dentures after
locator attachment. The high retention of Locator
attachments may be attributed to the combination

improved

of external and internal retentive mating surfaces,
a concept known as “dual retention”, which creates
more than twice the retentive surface area of other
attachments. This excellent retention had the
patients with sense of security, allowing better life

style.(l& 19)

Crestal bone resorption around implants is a
well-known phenomenon occurring mostly as an
immediate bone response after implant insertion as
well as after functional implant loading. %

The amount of bone resorption occurring after
loading may be related to many factors as the
amount of load, nature of prosthesis, bone quantity
and quality, implant related factors (design, number
and dimensions), opposing restoration and crown
height space.?02V

In the present study, conventional &computer
assisted surgical stents were utilized for implant
installation.
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There was a gradual increase in bone loss in both
groups along the study period. This finding may
agree with previous studies which had reported that
bone resorption occurs within the first year after
implants loading with an average of 1.2mm and it
does not contradict with implant success. 2"

On comparing bone height loss in both groups
the results revealed that there was a significant
decreased amount of bone loss in Group (II) after
one year. This finding may be due to the accurate
treatment planning for implant installation with the
aid of the computer guided surgical stent.!2¥

This Computer assisted implant installation
allowed proper implant angulations’ in their beds,
leading to better load distribution along the long
axis of implant . 329

This proper positioning may also minimize the
off-set forces which are detrimental to the bone
surrounding the implant. Consequently, this might
explain the significant reduced bone height loss
compared to the conventionally place implants.

Moreover, flapless implant placement in group
(IT) may preserve blood supply & reduce the surgical
trauma leading to reduced bone resorption after one
year of function. 29,
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