
Alveolar ridge expansion-assisted orthodontic space 
closure in the mandibular posterior region

Orthodontic closure of old, edentulous spaces in the mandibular posterior 
region is a major challenge. In this report, we describe a method of orthodontic 
closure of edentulous spaces in the mandibular posterior region accelerated by 
piezoelectric decortication and alveolar ridge expansion. Combined piezosurgical 
and orthodontic treatments were used to close 14- and 15-mm-wide spaces in 
the mandibular left and right posterior areas, respectively, of a female patient, 
aged 18 years and 9 months, diagnosed with skeletal Class III malocclusion, 
hypodontia, and polydiastemas. After the piezoelectric decortication, segmental 
and full-arch mechanics were applied in the orthodontic phase. Despite some 
extent of root resorption and anchorage loss, the edentulous spaces were closed, 
and adequate function and esthetics were regained without further restorative 
treatment. Alveolar ridge expansion-assisted orthodontic space closure seems to 
be an effective and relatively less-invasive treatment alternative for edentulous 
spaces in the mandibular posterior region.
[Korean J Orthod 2013;43(6):302-310]

Key words: Tooth movement, Corticotomy, Adult treatment, Orthodontic treatment

Mete Ozera

Berat Serdar Akdeniza

Mahmut Sumerb

aDepartment of Orthodontics, Faculty 
of Dentistry, Ondokuz Mayis University, 
Turkey
bDepartment of Maxillofacial Surgery, 
Faculty of Dentistry, Ondokuz Mayis 
University, Turkey

Received March 22, 2013; Revised May 17, 2013; Accepted July 2, 2013.

Corresponding author: Mete Ozer.
Associate Professor, Department of Orthodontics, Faculty of Dentistry, Ondokuz Mayis 
University, Ondokuz Mayis Üniversitesi Dis Hek. Fak. Ortodonti ABD, Kurupelit, Samsun 
55139, Turkey.
Tel +90-533-236-06-02 e-mail meteozer@yahoo.com

302

© 2013 The Korean Association of Orthodontists.

The authors report no commercial, proprietary, or financial interest in the products or companies 
described in this article.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and 
reproduction in any medium, provided the original work is properly cited.

THE KOREAN JOURNAL of 
ORTHODONTICSCase Report

pISSN 2234-7518 • eISSN 2005-372X
http://dx.doi.org/10.4041/kjod.2013.43.6.302



Ozer et al • Alveolar expansion-assisted space closure in the mandibular posterior region

www.e-kjo.org 303http://dx.doi.org/10.4041/kjod.2013.43.6.302

INTRODUCTION

  Closing old edentulous spaces in the mandibular 
posterior region is a major challenge. Successful 
outcomes are more difficult to achieve in adult patients 
because of the narrower compact alveolar ridge barrier 
and tipping of the remaining molars into the edentulous 
space. The possibility of complications such as root 
resorption and periodontal defects also increases with 
the age of the patient and length of the space to be 
closed.1,2 Some investigators have even asserted that 
such spaces should not be closed.3 However, spaces 
longer than 10 mm have been successfully closed in 
young patients,1 although problems with root parallelism 
and gingival dehiscence still occur.
  Kessler3 suggested that if the buccolingual width 
of the alveolar ridge is narrower than the alveolus 
of the second molar, then edentulous spaces should 
not be closed because this would result in the loss 
of periodontal tissue. Tooth movement under such 
problematic conditions may require greater force and 
result in complications depending on the level of force 
used. 
  Various surgical techniques for removal of the cor-
tical bone barrier to ease or accelerate mesial tooth 
movement into edentulous spaces have been described, 
especially corticotomy. Most of these techniques are 
very invasive, limiting the patient's postoperative com-
fort.4 Nevertheless, their primary aim is to aid in the 
demineralization of the compact alveolar ridge barrier, 
thereby optimizing the physiological bone response and 
accelerating mesial tooth movement.5 Therefore, these 
techniques could be beneficial for closing mandibular 
posterior spaces.
  Wilcko et al.5 claimed that accelerated tooth movement 
after corticotomy is not a direct result of the operation 
but a physiological response of the bone, known as the 
regional acceleratory phenomenon, which is induced by 
bone damage. Sebaoun et al.6 suggested that alveolar 
decortication induces rapid and localized bone turnover 
and may be the main reason for accelerated tooth 
move ment.
  In this report, we describe a method of orthodontic 
closure of edentulous spaces in the mandibular posterior 
region accelerated by piezoelectric decortication and 
alveolar ridge expansion in a young adult patient. The 
reported treatment protocol is based on relatively newly 
acquired scientific data on corticotomy procedures.1,2,6,7

DIAGNOSIS AND ETIOLOGY

  A female patient aged 18 years and 9 months was 
referred to our clinic because of a complaint of spaces 

between her teeth. The maxilla had a 5-mm space 
excess (Figure 1). The patient had diastemas between 
her maxillary central incisors and distal to the maxillary 
canines. Her maxillary right second premolar was missing 
and the maxillary right first premolar was rotated by 90 
degrees.
  In the mandibular dentition, 15- and 14-mm spaces 
were present between the first and the second premolars 
on the right and left sides, respectively, caused by either 
congenital absence or early loss of the first molars. All 
the existing second premolars were inclined mesially. 
Although the canines showed a Class I relationship, all 
the anterior teeth were slightly retroclined.
  Pretreatment facial photographs showed a straight 
profile, with competent lips and a slightly prominent 
chin.
  The patient had no relevant medical history. Her oral 
hygiene was satisfactory, and no periodontal problems 
were observed.
  A panoramic radiograph (Figure 2A) showed that her 
mandibular first and third molars were missing and the 
mandibular second molars were impacted. The maxillary 
first and third molars were also missing. Cephalometric 
evaluation (Figure 3 and Table 1) indicated that the 
patient had skeletal Class III malocclusion and the ver-
ti cal cephalometric values were within the normal range. 
The patient was diagnosed with skeletal Class III maloc-
clusion, hypodontia, and polydiastemas.

TREATMENT OBJECTIVES

  Corticotomy was planned to expand the alveolar ridge 
in the mandibular posterior region and accomplish full 
closure of the edentulous spaces while decreasing the 
risks associated with removal of the alveolar ridge barrier. 
The procedure was similar to that used in previous 
studies of ridge-split osteotomy, involving buccolingual 
expansion of the cortical bone, as is used frequently in 
implant dentistry.7 
  Bearing in mind the total treatment time required, the 
first stage of the orthodontic treatment was focused on 
mandibular space closure with fixed appliances. Because 
of hypodontia, the aim was to maintain the rotated 
teeth in the same alignment at the end of the treatment 
to occupy the maximal possible space. Moreover, 
retention of severely rotated teeth becomes problematic 
if tight proximal contacts are not established; in 
particular, mandibular posterior spaces do not permit 
the establishment of tight proximal contacts. Finally, a 
lingual arch and miniscrew implants were planned for 
anchorage reinforcement.
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Figure 2. Panoramic radio graphs showing the treatment progress. A, Pretreatment stage. B, The mandibular left second 
molar erupted into the oral cavity and maxillary fixed appliance therapy was started in the sixth month of treatment. 
C, Both the mandibular second premolars were moved mesially to close the spaces between the first and the second 
premolars bilaterally. D, Posttreatment stage.

Figure 1. Pretreatment facial and intraoral photographs.
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TREATMENT ALTERNATIVES

  The following treatment options were considered for 
mandibular space closure:
  1. Restore the edentulous spaces with either bridges or 

dental implants and extract the impacted second molars. 
  2. Use dental or mini-anchorage implants for 
orthodontic space closure without any restorative treat-
ment. 
  3. Use a protraction headgear for anchorage reinforce-
ment.
  4. Autotransplant the second premolars and/or second 
molars.
  5. Perform horizontal alveolar distraction osteogenesis 
and either fill the spaces with dental implants or close 
the spaces with orthodontic appliances.
  The first option was not chosen because higher 
occlusive forces in the mandibular posterior region 
could adversely affect the periodontal tissue around 
the premolars. The second option was not selected 
because the excess orthodontic force needed to move 
the premolars could cause complications such as root 
resorption or loss of anchorage. The third option was 
excluded because of the need for extended patient 
cooperation and the inability to apply continuous 
forces. The fourth option was not selected because the 
apices of the second premolars and second molars were 
completely formed. This option was also discounted 
because of the young age of the patient, relatively low 
success with such teeth, relatively low survival rates 

Table 1. Comparison of the pretreatment and posttreat
ment cephalometric data

Pre-treatment Post-treatment

SNA (o) 80.0 80.0

SNB (o) 80.0 79.8

ANB (o) 0.0 0.2

S-N/Go-Gn (o) 28.6 29.4

U1/PP (o) 106.0 100.0

U1-A Po (mm) 1.9 0.5

IMPA (o) 78.0 73.0

L1-A Po (mm) −0.7 −3.6

Interincisal angle (o) 153.2 164.2

UL-E plane (mm) −7.0 −9.0

LL-E plane (mm) −5.0 −7.0

Pre-treatment and post-treatment cephalometric results.
SNA, Sella-nasion-A point angle; SNB, sella-nasion-B point 
angle; ANB, A point-nasion-B point angle; S-N/Go-Gn, sella-
nasion/gonion-gnathion angle; U1/PP, upper incisor/palatal 
plane angle; U1-A Po, perpendicular distance of upper 
incisor tip to A-pogonion line; IMPA, incisor mandibular 
plane angle; L1-A Po, perpendicular distance of lower inci-
sor tip to A-pogonion line; UL-E plane, distance of upper lip 
to E plane; LL-E plane, distance of lower lip to E plane.

Figure 4. Schematic of the corticotomy procedure. A, 
Sagittal view. B, Occlusal view.

Figure 3. Pretreatment lateral head film and cephalo
metric tracing.
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of such teeth,8 and increased risk of failure. The fifth 
option was rejected because of its associated risks and 
poor patient comfort during the expansion process. 

TREATMENT PROGRESS

Surgical phase
  One week before the orthodontic treatment was 
to be started, 9-mm-deep horizontal osteotomies 
(Figures 4 and 5) were performed bilaterally with a 
piezoelectric device (Piezon Master Surgery; Electro 
Medical Systems, Nyon, Switzerland) on the mandibular 
alveolar crest 2 mm away from each tooth to facilitate 
faster mesial movement of the second premolars. Two 
vertical osteotomies and one horizontal osteotomy were 
then performed on the buccal side, and two 3-mm-
diameter cylindrical bone blocks were removed from this 
horizontal osteotomy site. The bone blocks were placed 
in the space on the alveolar crest. 

Orthodontic phase
  Mandibular orthodontic treatment was started with 
segmental fixed appliances (0.022-inch slot brackets 
with MBT prescription) and a lingual arch between the 

first premolars. After anchorage of the anterior teeth 
was reinforced by the lingual arch, two mini-anchorage 
screws were placed between the first premolar and the 
canine bilaterally. The second premolars were banded, 
and 0.017 × 0.025-inch stainless steel guidance wires 
were passively placed between the first and the second 
premolars. Light closed coil springs were employed for 
space closure (Figure 5C and 5D). The angles of the 
guidance wires were changed slowly at each visit after 
the initiation of guided tooth movement to upright the 
second premolars.
  After alignment of the mandibular second premolars, 
space closure was continued with tiebacks, which were 
changed every 4 weeks. When the mandibular left and 
right second molars erupted into the oral cavity, after 6 
and 8 months of orthodontic treatment, respectively, the 
teeth were bonded with thinner nickel-titanium wires 
(Figure 2B and 2C).
  The mandibular second premolars were moved into 
the edentulous spaces over 19 months. After the spaces 
between the first and the second premolars were fully 
closed, tiebacks were used to move the second molars 
mesially. Unfortunately, mobility of the miniscrew 
implants was noticed, so the miniscrews were removed; 

Figure 5. Intraoperative pha se. A, Corticotomy lines. B, Cylindrical boneblock placement. C and D, Postsurgical 
orthodontic mechanics.
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most of the space between the second molars and the 
premolars was closed without the added anchorage of 
miniscrew implants.
  Maxillary fixed orthodontic treatment was started 6 
months after the mandibular treatment began. Anterior 
diastemas were closed with power chains. The maxillary 
right first premolar was stabilized in its rotated position. 
Class II elastics were used, together with rectangular 
stainless steel archwires on the maxillary teeth, to pro-
trude the mandibular anterior teeth. 
  The entire fixed orthodontic treatment period was 2 
years and 10 months. Maxillary Hawley and mandibular 
bonded retainers were used for retention.

RESULTS

  At the end of the combined piezosurgical and ortho-
dontic treatments, in the mandibular dentition, the 
space (approximately 15 mm) between the premolars on 

the right side was closed and only 1-mm space remained 
between the premolars on the left side. Adequate space 
was created for the mandibular second molars and 
they moved mesially. Therefore, adequate function 
and esthetics were regained without further restorative 
treatment. Both the mandibular second premolars and 
the maxillary right first premolar were left rotated (Figure 
6).
  All the incisors were retroclined slightly (Figures 7, 8, 
and Table 1), despite the miniscrews and lingual arch 
used for maximal anchorage. This movement affected 
the soft-tissue profile, and the chin prominence 
increased. However, no serious esthetic problems 
occurred, and the patient did not complain about the lip 
posture.

DISCUSSION

  Corticotomy-facilitated orthodontics was first intro-

Figure 6. Posttreatment facial and intraoral photographs.
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duced by Köle9 in 1959. Today, less-invasive techniques 
have mostly replaced Köle's invasive surgical procedure. 
However, the objective of the treatment remains the 
same: weakening the compact bone in some way to 
ease bone resorption and remodeling in the compact 
alveolar ridge barrier. Some researchers showed that the 
total orthodontic treatment time could be reduced to 
one-third of the conventional orthodontic treatment 
time by means of corticotomy.10 Corticotomy techniques 
for accelerating tooth movement generally involve 
full-size flaps, radicular corticotomy, and supra-apical 
osteotomy.9,11 These techniques were reported to be 
useful in some carefully selected cases. However, most 
of the techniques were difficult to apply for both the 
patients and the operators, and postoperative comfort 
was poor.4,6 A greater number of clinical and histological 
studies are needed to evaluate the effects of all aspects 
of such treatments adequately.
  New techniques with newly developed devices have 
gained attention because of the disadvantages of the 
previous operations. Piezosurgical techniques represent 
one such development.12 We used piezoelectric tools 
for decortication because piezoelectric devices and 
minimally invasive surgical techniques promise minimal 
patient discomfort and greater patient acceptance.13

  A similar treatment approach to the aforementioned 
corticotomy techniques was used for closing edentulous 
spaces in our case.12,13 However, the surgical technique 
was less invasive and involved a limited edentulous bone 
field. Incisions of the buccal wall of the mandible were 
anticipated to result in increased bone turnover and, 
therefore, faster tooth movement.13,14

  Several studies have shown an increased risk of damage 
to the surrounding vascular and neural supplies of teeth 
by corticotomy.15 Most of these risks were not an issue 
in the present case because the corticotomy lines were a 
sufficient distance from the roots and other potentially 
problematic areas.
  Following alveolar ridge expansion by corticotomy, 
the remaining space resembled a fresh extraction site. 
A previous study showed that faster tooth movement 
is achievable into a fresh extraction site.16 Moreover, Yu 
et al.17 found that intentionally creating bone sockets 
along the direction of tooth movement resulted in 
a greater extent of tooth movement: the intentional 
socket group in their study showed greater tooth 
movement than the extraction socket group. In the 
present case, the corticotomy lines and space between 
the expanded cortexes would have acted similar to 
bone sockets and eased the mesial movement of the 
mandibular second premolars and second molars. An 
additional advantage of expanding the alveolus is that 
it may decrease the risk of gingival recession, which is 
most likely to occur in areas where the root diameter is 
greater than the alveolar ridge width.3

  Alveolar ridge splitting is used to obtain a wider 
horizontal dimension especially in the maxillary bone 
and allow simultaneous dental implant placement.7 
The currently described method can be considered a 
modification of alveolar ridge splitting. After ridge 
splitting, fixation with miniscrews is optional and the 
decision depends on the mobility of the buccal cortex. 
Fixation of the buccal cortex and grafting of the gap 

Figure 7. Posttreatment lateral head film and cephalo
metric tracing.

Figure 8. Superimposition of the pretreatment (dotted 
line) and posttreatment (solid line) cephalometric tra
cings. A, Maxillary segmental superimposition. B, Man
dibular segmental superimposition. 
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between cortical bone walls increase stability and 
decrease bone loss in alveolar ridge splitting.18 In the 
present case, two cylindrical bone blocks were used to 
stabilize the alveolar ridges in their expanded positions, 
for autogenous bone grafting and achieving stable 
buccal cortical bone. Although the bone grafts alone 
provided adequate stabilization in the present case, 
miniscrews could be used for further stabilization.
  Some extent of root resorption was anticipated follow-
ing the tooth movement. At the end of the orthodontic 
treatment, small resorption centers were present on the 
mesial cervical areas of both the mandibular second 
premolar roots (Figure 2D). A diastema of 1 mm could 
not be closed between the right first and second pre-
molars in the mandibular dentition. The resorption, 
pe rio dontal status, and socioeconomic status of the pa-
tient forced us to complete the treatment as soon as the 
results were acceptable.
  Miniscrew implants were used for anchorage reinforce-
ment along with a lingual arch. After the miniscrews 
were removed, the mandibular second molars were 
moved mesially with the support of the lingual arch. 
Some degree of anchorage was lost in this part of 
the treatment and the mandibular incisors retroclined 
slightly. This also affected the lip posture and both 
the lips protruded. Anchorage loss could have been 
prevented if the miniscrew implants could have been 
maintained through the whole space closure process. 
This problem could also have been overcome if full-size 
archwires had been used for torque control for enough 
time. The early completion of the treatment prevented 
this kind of torque control.
  Both the mandibular second premolars and the maxill-
ary right premolar were stabilized in their rotated 
positions. Retention of rotated teeth is difficult after 
orthodontic treatment.19 Relapse is possible if no 
tight proximal contact exists between teeth. The 
rotated positions were accepted because the gingival 
folds between the roots prevented tight contacts. 
Prosthetic restoration of the rotated teeth was offered 
to the patient, but she rejected this option. Serious 
periodontal problems were not encountered at the end 
of the treatment, except for approximately 1-mm-deep 
periodontal folds between the first and the second 
premolars.

CONCLUSION

  The treatment protocol in this case was aimed at tooth 
movement based on the physiological response of bone 
to corticotomy and alveolar ridge expansion. Despite 
the loss of anchorage to some degree, the mandibular 
edentulous spaces, which otherwise would have re-
mained open, were closed with minimal complications. 

The results show that orthodontic space closure assisted 
by alveolar ridge expansion is a viable treatment option 
especially for old edentulous spaces. This alternative 
is valuable because it eliminates most of the risks 
associated with corticotomy.
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