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Introduction

As the adult population continues to increase, 
orthodontic treatment for adult patients is 
becoming more common. In the United States, adult 
orthodontic patients have increased from 15.4% to 
23%, and the percentage of orthodontists who treat 
adult patients increased from 51% to 98.6% between 

1981 and 20131). A recent study in Korea showed 
that the proportion of middle-aged patients (age, 
>40 years) gradually increased from 3.2% to 6.6% 
between 2008 and 20122).

In adults older than middle age, it is common to 
receive prosthetic restoration of the missing teeth 
with a fixed partial denture or dental implant 
restorations when teeth are generally lost due to 
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As the adult population continues to increase, orthodontic treatment for adult patients is becoming more common. 
This case report describes comprehensive orthodontic treatment of a middle-aged patient with closure of the 
extraction space without prosthetic restoration. A 55-year-old woman with her maxillary left first premolar 
extracted because of a periodontal problem, wanted to close the space with orthodontic treatment. Since she had 
generalized crowding and mild skeletal discrepancy, we planned comprehensive orthodontic treatment, including 
closure of the extraction space by protraction of the left maxillary molars using miniscrews and aesthetic alignment 
of anterior teeth. The total treatment period was 28 months. As a result of these treatments, the extraction space was 
successfully closed, good tooth alignment and satisfactory occlusion were achieved.
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periodontal disease or dental caries. However, if 
the patient requires overall orthodontic treatment 
due to aesthetic needs or is not willing to undergo 
prosthetic treatment, closure of the extraction 
space by means of orthodontic movement of the 
remaining teeth is an alternative treatment option3). 
This treatment option could benefit the patient by 
saving additional prosthetic costs and preventing 
alveolar bone loss on the edentulous ridge. 

However, orthodontic treatment for adults, 
especially middle-aged or older, differs from 
the treatment of adolescent in many ways. It 
is thought that iatrogenic problems, such as 
root resorption and alveolar bone loss during 
orthodontic treatment, occur more often in adults 
than adolescents4). In fact, previous studies have 
shown that the occurrence of root resorption and 
alveolar bone loss in adolescents has little effect5-8); 
however, because of their greater prevalence 
of periodontal disease9,10) and more quiescent 
periodontal ligament11), adults are more susceptible 
to root resorption and alveolar bone loss during 
orthodontic treatment and therefore more attention 
is needed. 

The aim of this case report was to introduce the 
comprehensive orthodontic treatment of a middle-
aged adult patient with closure of the extraction 
space without prosthetic treatment, and to 
summarize the areas of concern in the orthodontic 
treatment of adult patients. 

Case Report

1. Diagnosis and Etiology
A 55-year-old woman was referred from a 

private clinic asking for orthodontic space closure 
on the extraction space in her upper left first 
premolar region. Her upper left first premolar 
was just extracted at the private clinic because of a 
periodontal problem. She had a sense of discomfort 
about the implant surgery and wanted to relieve the 

protruding lips. The patient had a slightly convex 
profile with a smaller than normal nasolabial angle 
(Fig. 1). Intraoral examination showed crowding on 
both arches with arch length discrepancies of 5 and 
9 mm on the maxilla and mandible, respectively. The 
extraction space on upper left first premolar region 
was 6 mm. The maxillary and mandibular dental 
midline was shifted 3 and 1 mm to the left and right 
sides, respectively, relative to the facial midline. In 
addition, edge-to-edge bite on the anterior region, 
and Class III molar and canine key was observed 
on both sides. There were no signs or symptoms of 
temporomandibular joint dysfunction.

The panoramic radiographs showed a root rest 
on the upper right second premolar region below 
the pontic tooth (Fig. 2). There was an impacted 
third molar on the upper right region, and several 
teeth had undergone endodontic and prosthetic 
treatment. The patient had short roots on the upper 
and lower incisors. 

Cephalometric analysis showed skeletal Class III 
pattern (SNA, 81.5°; SNB, 81.4°; ANB, 0°) (Table 
1). Her upper lip was slightly retruded relative to 
the E-line (upper lip to E-line, –2.6 mm); however, 
she showed a convex profile because of a small 
nasolabial angle (82.4°). Dentally, the maxillary 
incisors were proclined relative to the cranial base 
(U1 to SN, 112°).

2. Treatment Objectives
The treatment objectives for this patient were 

to (1) improve the soft tissue profile; (2) relieve 
the crowding in both arches; (3) close the upper 
left first premolar extraction space by alignment 
of the maxillary anterior teeth and protraction of 
the molars; (4) achieve Class I molar and canine 
relationship on both sides; and (5) achieve proper 
overbite and overjet. 

3. Treatment Alternatives
A simple and time saving treatment alternative 
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was to place an implant on the extraction space. 
However, the patient was seeking for a non-
prosthetic treatment and had strong esthetic desire; 
therefore, we decided to perform comprehensive 
orthodontic treatment.

To relieve the crowding of the maxillary anterior 
teeth and correct the midline deviation, we 
decided to remove the pontic on the upper right 
second premolar region, which was connected 

to the prosthetic bridge and underlying root rest, 
to obtain space. We planned that the remaining 
space of upper left first premolar region, even after 
anterior teeth alignment, would be closed through 
protraction of the maxillary left posterior teeth. 
In the mandible, extraction of the first premolars 
was planned to relieve anterior crowding and 
achieve proper overjet. The use of miniscrews for 
protraction of the posterior teeth into the extraction 

Fig. 1. Pretreatment extraoral 
and intraoral photographs. 
Bilateral mandibular first 
premolars were extracted 
according to the treatment 
plan.

Fig. 2. Pretreatment radio-
graphs.
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site and for retraction of lower anterior teeth could 
be considered as treatment alternatives.

4. Treatment Progress
Before starting orthodontic treatment, the patient 

was referred to a prosthodontist for bridge cutting 
and removal of the pontic, and a surgeon for the 

extraction of the root rest and lower first premolars. 
The patient did not want an extraction of the third 
molar on the maxillary right side.

The treatment was initiated by bonding all 
the posterior teeth with a 0.018-inch slot Roth 
prescription brackets, and retracting the canines 
separately using 0.016-inch round stainless steel 

Fig. 3. Intraoral photographs 
at 2 months after the start of 
treatment.

Table 1. Cephalometric analysis before and after treatment

Measurement Normal Pretreatmenta  Posttreatmenta 

Skeletal

SNA (°) 81.6±3.2 81.5 81.5

SNB (°) 79.2±3.0 81.4 80.6

ANB (°) 2.4±1.8 0 0.9

SN-GoGn (°) 34.0±5.0 35.6 35.4

Gonial angle (°) 118.6±5.8 127.8 128.0

Ramus height (mm) 51.6±4.2 54.7 54.6

Go-Me (mm) 76.0±4.0 74.8 74.8

Dental factor

U1 to SN (°) 106.0±5.0 112.0 109.5

U1 to NA (°/mm) 24.0/6.0 28.6/8.7 28.3/6.3

L1 to NB (°/mm) 27.0/6.0 26.4/7.4 23.5/4.2

L1 to GoGn (°) 94.0±5.0 89.5 87.6

Soft tissue  

Nasolabial angle (°) 97.8±10.3 82.4 89.8

E line (mm) –1.0±2.0 –2.6 –2.9

Upper lip/lower lip 1.0±2.0 0.6 –0.8
aPretreatment: 55 yr 2 mo; Posttreatment: 57 yr 7 mo.
Values are presented as mean±standard deviation or number only.
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archwires with v-bends in the middle of the 
extraction spaces in both arches. Miniscrews 
(7.0 mm length and 1.8 mm diameter, OrlusR; 
Ortholution, Seoul, Korea) anchorages were used 
for the maximum retraction of the anterior teeth 
in the mandibular arch and on the right side of 
the maxillary arch (Fig. 3). After the canines have 
moved distally enough to allow spaces for the 
anterior teeth to be aligned, initial leveling and 
alignment was done with 0.16-inch nickel-titanium 
archwires. 

After alignment, space closure was performed 
in the maxillary arch on the 0.016×0.022-inch 
stainless steel archwire. In order to establish a Class 
I molar and canine relationships on the left side, in 
addition to retraction of the maxillary anterior teeth, 
protraction of the molars was performed using 
miniscrew anchorage. A power arm made with 
0.018×0.025-inch stainless steel was installed on 

the upper left first molar auxiliary tube for bodily 
protraction (Fig. 4).

In the mandibular arch, maximum retraction of 
anterior teeth was done with bilateral interdental 
miniscrew anchorages (Fig. 5). The patient was 
recalled every 3 to 4 weeks until the space was 
closed, and a proper molar and canine relationship 
was established.

After the finishing and detailing of the occlusion, 
the patient was debonded after 28 months of active 
treatment. Fixed lingual retainer was placed on the 
anterior teeth of both arches, and circumferential 
retainers were given to the patient.

5. Treatment Results
After 28 months of active treatment, good 

tooth alignment with a Class I molar and canine 
relationships were obtained, along with proper 
overjet and overbite. The dental midlines were 

Fig. 4. Intraoral photographs 
at 12 months after the start of 
treatment.

Fig. 5. Radiographs at 12 
months after the start of 
treatment.
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coincident, and posterior occlusion was satisfactory 
(Fig. 6). The panoramic radiograph showed root 
parallelism. Slightly shortened roots on upper 
anterior teeth and a generalized low level of 
alveolar bone height was observed; however, the 
degree of root resorption and alveolar bone height 
was acceptable when compared with the initial 
state (Fig. 7).

The cephalometric analysis showed that the B 

point moved backward along with the retraction of 
lower anterior teeth. Following this, improvement 
of skeletal pattern was observed with an increase 
of the ANB angle. A vertical skeletal pattern was 
maintained (Table 1).

As shown in the cephalometric superimposition, 
the maxillary anterior teeth were retracted by 3 
mm, with a slight reduction of proclination, and the 
left posterior teeth were bodily protracted (Fig. 8). 

Fig. 6. Posttreatment extraoral 
and intraoral photographs.

Fig. 7. Posttreatment radio-
graphs.
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The mandibular anterior teeth were retracted by 4.5 
mm with uprighting. These changes contributed 
to an improvement in the soft tissue profile, with 
an enlarged nasolabial angle of the upper lip and 
straightened lower facial profile. 

Recession of the gingival margin and black 
triangles were observed on the lower anterior 
region. However, no mobility or discomfort was 
evident. Treatment lasted for 2 years and 4 months, 
the objectives were accomplished, and the patient 
was pleased with the final results. 

Discussion

In adults older than middle age, tooth loss 
is a common problem. Fixed partial dentures 
and dental implants are traditional methods of 
restoring lost teeth; however, the longevity of these 
prostheses may not be ideal. The survival rate of 
a fixed partial denture after a 20-year follow-up 
is approximately 65%12). Further, the survival rate 
of a dental implant after a 16-year follow-up is 
approximately 83%13). Orthodontic treatment for the 

closure of the extraction space can be utilized as an 
alternative treatment option. Studies have reported 
that extraction spaces from 8 to 12 mm have been 
successfully closed by protracting the remaining 
molars, and follow-up of these patients showed that 
moved molars remained in place without reopening 
of the extraction spaces or increased pocket depth14).

However, an adequate anchorage unit and proper 
force system is required to prevent side effects, 
such as posterior tooth tipping, mesial rotation15), 
and anterior anchorage loss3) when protracting 
the molars. In this patient, an absolute anchorage 
was obtained by the miniscrews; therefore, bodily 
protraction of the molars was made possible using 
a power arm. The power arm16), which was made 
with 0.018×0.025-inch stainless steel wire and 
engaged in the first molar auxiliary tube, assisted 
with the application of force on the molars at their 
center of resistance, which is at the trifurcation 
area17), and prevented mesial tipping of the molars.

Iatrogenic problems in the orthodontic treatment 
of adults include root resorption, alveolar bone 
loss, and gingival recession. A positive relationship 

A

B

C

Fig. 8.  Superimposit ion 
of overall structures (A), 
maxilla (B), and mandible 
(C): pretreatment (black) and 
posttreatment (gray).
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between root resorption and patient age has been 
reported, showing that root resorption is more 
prevalent in adults. The differences in periodontal 
ligament characteristics and muscular adaptation 
may be the cause of different tissue responses18). 
Many resorbed lacunae and fewer repair zones are 
found on the root surface in the adult population. 
In addition, longer aplastic gaps between resorption 
and apposition may contribute to an increased 
susceptibility to root resorption19). Lupi et al.4) 

investigated the incidence of root resorption in 
adult orthodontic patients and found that 15% 
and 73% of teeth exhibited resorption before and 
after treatment, respectively. Only 1% of teeth 
show moderate-to-severe resorption (grade 2 and 
3) before treatment, whereas 25% showed these 
levels after treatment using the criteria of Sharpe 
et al.20). In this case, the patient showed slight root 
resorption in the maxillary incisors after treatment. 
However, the degree of root resorption was grade 
1 (slight blunting of the root apex), and it was not 
severe enough to affect the prognosis of the tooth. 
Therefore, informed consent about the risk of root 
resorption is more important in adult orthodontic 
treatment, and efforts should be made to take 
periapical radiographs periodically every 6 months, 
apply light orthodontic force, and achieve short 
treatment periods8).

Alveolar bond loss during orthodontic treatment 
is also different between adult and adolescent 
patients. This is particularly problematic in adult 
patients because it causes an aesthetic problem 
called open gingival embrasure. Open gingival 
embrasures, also known as black triangles, refer to 
the empty space below the interproximal contact 
when the space is not filled with gingiva21). Previous 
studies have reported a relatively high incidence 
of 38% to 43.7% open gingival embrasures21,22), 
which can be disappointing when treating adults 
with high aesthetic demands. Several factors, 
such as the degree of initial crowding, tooth form, 

alveolar bone height, have been reported to affect 
the occurrence of open gingival embrasures in 
previous studies. An et al.23) have reported that 
the degree of initial crowding, measured by the 
anteroposterior overlap between the incisal edges 
before treatment, showed a positive correlation 
with the size of open gingival embrasures after 
treatment. Lowering of the alveolar bone crest level 
during orthodontic treatment also contributes to 
the occurrence of open gingival embrasures23). The 
relationship between age and amount of alveolar 
bone loss during orthodontic treatment has not 
been clearly identified. Harris and Baker6) compared 
alveolar bone loss between adolescents and adult 
orthodontic patients. They reported that there is 
greater crestal bone loss in adults (0.2 and 0.4 mm 
for the incisor and molar, respectively); however, 
but these differences were small compared with 
pretreatment differences. Alveolar bone loss 
is likely to be more affected by the presence of 
periodontal disease or degree of plaque control 
under brackets close to the gingival margin than 
chronological age4). Therefore, when treating adult 
patients with multiple predisposing factors, such 
as intensive crowding and periodontal disease, it is 
necessary to explain the possible treatment outcome 
in advance and emphasize the importance of oral 
hygiene control during the treatment period. 

In conclusion, even in middle-aged patients who 
have lost their teeth due to periodontal disease or 
dental caries, comprehensive orthodontic treatment 
can restore functionally and aesthetically lost tooth 
areas without prosthetic restorations such as dental 
implants.
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