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CASE REPORT

Ridge expansion with motor driven bone expanders:
A clinical case report
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ABSTRACT

Implant placement often requires bone augmentation procedures due to the presence of bone defects on the future implant site.
The aim of the present case report is to describe a ridge expansion technique using sequential motor driven bone expanders to
allow the implant placement in an atrophic maxillary ridge. The use of the motorized expanders avoided a bone augmentation
surgical procedure prior to implant placement and, as a result, reduced the overall treatment time. The results were followed-up

for 2 years after the implant supported the crown delivery.
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INTRODUCTION

Nowadays, dental rehabilitation of partially or totally
edentulous maxillary regions through dental implants
has become common practice with reliable long-term
results. However, due to bone atrophy, periodontal
disease, and trauma sequelae, maxillary alveolar ridges
are more often compromised with horizontal deficiency.
These deformities affects implant fixture placement,
stability, and long-term success. Under these conditions,
bone augmentation procedures are indicated.!!

Maxillary crystal ridge bone augmentation is an
alternative bone expansion technique that can be used to
augment the atrophic maxilla prior to implant placement.
This method was first introduced by Tatum in the 1986
and was commonly referred to as ridge splitting, bone
spreading, or ridge expansion technique.?

Since their introduction, osteotomes have been utilized
in a variety of techniques designed to elevate the floor of
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the maxillary sinus using a crystal approach. Summers®-©
subsequently adapted the use of osteotomes for the
preparation of implant sites in the maxilla as an alternative
to traditional drilling procedures. These procedures have
also been modified by other clinicians over the years.[

The technique performed in this clinical case allowed the
preparation of implant sites by eliminating the use of a
surgical mallet. This procedure was based on the use of
a proprietary ridge expansion system (i.e. BTI, Blue Bell,
PA). The expanders were introduced into the bone with
motor driven rotation, which decreased surgical trauma
while providing more control over the expansion site. The
thread pattern was designed to compact bone laterally as
the instrument advanced into the osseous crest.

CASE REPORT

On December, 2012, a systemically healthy 45-year-old
female, was referred to the Department of Oral Surgery of
the Dental School of the University of Granada in Spain,
with the chief complaint of “missing tooth” (maxillary
left first premolar). Patient reported that had this tooth
extracted approximately 3 years ago. After comprehensive
periodontal evaluation, that included radiographic full
mouth evaluation and complete periodontal charting,
patient was periodontally stable, presented appropriate
occlusion clearance, and adequate interproximal space
for replacement of missing tooth with a dental implant
fixture [Figure la-d].
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Figure 1: Case presentation: (a) Panoramic view. (b) Periapical X-ray of upper
left first premolar area. (c) Buccal close-up. (d) Occlusal view

Treatment plan

After explaining to the patient her treatment options
that included single implant placement, three-unit fixed
prosthesis, and removable partial denture, she decided to
pursue dental implant therapy to replace the missing tooth.

Impressions were taken; casts and wax-up were done to
provide an adequate restorative treatment plan. After that,
a radiographic/surgical guide was fabricated, and cone
beam computed tomography scan was taken to finalize
the surgical plan for proper implant fixture placement.

Surgical procedure

Upper left premolar area was anesthetized with a
subperiosteal infiltration; the number 15C blade was used
to perform a crystal incision followed by reflection of a
full-thickness flap. Initial ridge width was around 5.0 mm
[Figure 2a]. Site preparation began with the use of the
initial pointed bur of the system at a speed of 700 rpm
to 800 rpm with irrigation. This bur was used to a depth
of 10 mm, creating an osteotomy of 1.5 mm in diameter.
After that, expander #1 was utilized, and a periapical X-ray
was taken to check the direction of the site preparation
[Figure 2], after that, expanders #2 and #3 were used.

These expanders (#1, 2 and 3) are all self-tapered, with
diameters of 1.4 and 2.0 mm, 1.6 and 2.6 mm, and 2.1
and 3.1 mm in the apex and in the body, respectively
[Figure 3]. There is also an expander #4 which the
diameters are 2.8 mm in the apex and 3.8 mm in the body
that was not used in this clinical case. All bone expanders
were driven by an electric hand piece using speeds of
15-30 rpm without irrigation. The torque setting on the
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Figure 2: (a) Full thickness flap reflected and measurement of alveolar ridge
dimensions. (b) Expander #1-Buccal view. (c) Expander #1 Occlusal view.
(d) Periapical X-ray of expander #1

surgical motor remained around 30 Ncm. The expanders
were inserted in intervals, pausing for 10 s to allow time
for the bone to expand.

Finally, the implant fixture was placed (BTI, Interna
Universal, 3.75 mm x 13 mm, platform diameter 4.1 mm)
with a primary stability >35 Ncm. The final bone crest
width achieved was 2-3 mm greater than the initial
crystal bone available [Figure 4].

Clinical outcomes

After 3 months the fixture was successfully restored with
a screw retained prosthesis, and the 2 years results are
presented [Figures 5 and 6].

DISCUSSION

Implant placement in atrophic ridges is a challenging
procedure and often involves prior bone graft
augmentation, resulting in a long time treatment plan.
The ridge expansion technique is an advantageous bone
manipulation technique because it provides an overall
shorter treatment period and less surgical trauma when
compared to conventional bone graft techniques. In
addition, this technique does not require a waiting period
of 4-6 months for bone consolidation prior to implant
placement and decreases the morbidity since it avoids a
second surgical donor site for bone harvesting.!**
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However, this technique presents some limitations. It
is not applicable if there is insufficient bone height for
implant placement and implementing the technique on
atrophic ridges < 3.0 mm wide may result in unfavorable
bone fractures that lead to bone resorption.!'! Being thus,
in cases of significant bony ridge defects and unfavorable

Initial Drill

Adapter

Figure 3: Motorized bone expanders sequence and dimensions.
#1-1.4 mm (apex), 2.0 mm (body); #2-1.6 (apex), 2.6 mm (body);
#3-2.1(apex), 3.1 mm (body); #4-2.8 mm (apex), 3.8 mm (body)

ridge relationships, patients may benefit from an onlay
bone graft augmentation technique.!*?!

Concerning the surgical technique, motor driven
bone expanders provide an increased control over the
expansion site, therefore, allows treatment of more
severely atrophic ridges, which would not be possible
with the use of traditional osteotomes.

In addition, this technique allows a gradual and
controlled fracture of the buccal plate if the plastic
capacity of the bone has been exceeded. The displacement
of the fractured segments may be closely monitored and
as long as adequate implant stability is achieved, the
fracture site can also be grafted.'®!

Thus, the use of motor-driven bone expanders serves as
an alternative to the traditional techniques, such as ridge
augmentation and use of traditional osteotomes in cases
of a maxillary horizontal bone deficiencies.

CONCLUSION

In the present case report, the surgical drilling expander
instrumentation technique provided increased control

Figure 4: (a) Implant placement. (b) Implant placed and ridge dimension after expansion. (c) Immediate postoperatory periapical X-ray. (d) Sutures — buccal

view. (e) Sutures — occlusal view
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Figure 5: Final restoration-2 years follow-up. (a) Buccal view. (b) Occlusal view

Rodriguez-Martinez, et al.: Ridge expansion with motorized bone expanders

REFERENCES

1. Tang YL, Yuan J, Song YL, Ma W, Chao X, Li DH. Ridge expansion
alone or in combination with guided bone regeneration to facilitate
implant placement in narrow alveolar ridges: a retrospective study.
Clin Oral Implants Res 2013.

2. Tatum HJr. Maxillary and sinus implant reconstructions. Dent Clin
North Am 1986;30:207-29.

3. Summers RB. A new concept in maxillary implant surgery: the
osteotome technique. Compendium 1994;15:152, 154-6, 158.

4. Summers RB. The osteotome technique: Part 2 — The ridge expansion
osteotomy (REO) procedure. Compendium 1994;15:422, 424, 426.

5. Summers RB. The osteotome technique: Part 3 — Less invasive
methods of elevating the sinus floor. Compendium 1994;15:698,
700, 702-4.

6. Summers RB. The osteotome technique: part 4. Future site
development. Compendium 1995;16:1080-99.

7. Simion M, Baldoni M, Zaffe D. Jawbone enlargement using immediate

implant placement associated with a split-crest technique and
guided tissue regeneration. Int J Periodontics Restorative Dent
1992;12:462-73.

8. Scipioni A, Bruschi GB, Calesini G, Bruschi E, De Martino C. Bone
regeneration in the edentulous ridge expansion technique: histologic
and ultrastructural study of 20 clinical cases. Int J Periodontics
Restorative Dent 1999;19:269-77.

9. Coatoam GW, Mariotti A. The segmental ridge-split procedure.
J Periodontol 2003;74:757-70.

10. Demetriades N, Park JI, Laskarides C. Alternative bone expansion
technique for implant placement in atrophic edentulous maxilla and
mandible. J Oral Implantol 2011;37:463-71.

11. Misch CM. Implant site development using ridge splitting techniques.
Oral Maxillofac Surg Clin North Am 2004;16:65-74, vi.

12. Misch CM. Comparison of intraoral donor sites for onlay grafting
prior to implant placement. Int J Oral Maxillofac Implants
1997;12:767-76.

13. Lee EA, Anitua E. Atraumatic ridge expansion and implant site

preparation with motorized bone expanders. Pract Proced Aesthet

Figure 6: Final restoration pericpical X-ray-2 years follow-up Dent 2006;18:17-22.

of the bone expansion, which facilitated implant site Chaves ES. Ridge expansion with motor driven bone expanders: A clinical
preparation and appropriate placement of a dental
implant fixture, with stable results over time.

How to cite this article: Rodriguez-Martinez JB, Munoz-Soto E, Peres MF,

case report. Eur J Gen Dent 2015;4:12-5.
Source of Support: Nil, Conflict of Interest: None declared.

Author Help: Reference checking facility

The manuscript system (www.journalonweb.com) allows the authors to check and verify the accuracy and style of references. The tool checks
the references with PubMed as per a predefined style. Authors are encouraged to use this facility, before submitting articles to the journal.
The style as well as bibliographic elements should be 100% accurate, to help get the references verified from the system. Even a

Add up to a maximum of 15 references at a time.

single spelling error or addition of issue number/month of publication will lead to an error when verifying the reference.

Example of a correct style

Sheahan P, O’leary G, Lee G, Fitzgibbon J. Cystic cervical metastases: Incidence and diagnosis using fine needle aspiration biopsy.
Otolaryngol Head Neck Surg 2002;127:294-8.

Only the references from journals indexed in PubMed will be checked.

Enter each reference in new line, without a serial number.

If the reference is correct for its bibliographic elements and punctuations, it will be shown as CORRECT and a link to the correct
article in PubMed will be given.

If any of the bibliographic elements are missing, incorrect or extra (such as issue number), it will be shown as INCORRECT and link to
possible articles in PubMed will be given.

11511

| European Journal of General Dentistry | Vol 4 | Issue | | January-April 2015 |



