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Nonsurgical Treatment of a Surgically  
Prepared Skeletal Class III Patient  
Using Skeletal Anchorage

A skeletal Class III is one of the 
most complex malocclusions 
to treat.1,2 According to Ellis 

and McNamara, it is most common-
ly characterized by a retrusive max-
illa, protrusive maxillary incisors, 

retrusive mandibular incisors, a pro-
trusive mandible, and excessive low-
er facial height.3 Adult skeletal Class 
III patients can be treated by either 
orthodontic camouflage or ortho-
gnathic surgery, depending on the 
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degree of skeletal discrepancy, the 
skeletal pattern, and the age of the 
patient.4 Orthodontic camouflage 
treatment generally involves retro-
clination of the mandibular incisors 
and proclination of the maxillary in-
cisors to achieve a positive overjet 
and correct the canine relationship. 
Options include extraoral traction or 
the use of Class III elastics (alone or 
in combination with sliding jigs), with 
space provided by interproximal 
stripping or extractions.5 Recently, 
the introduction of skeletal anchor-
age has made orthodontic camou-
flage a more viable option in mild to 
moderate skeletal Class III cases.

The situation becomes more complicated if 
orthognathic surgery is planned, but the patient 
refuses surgery while presurgical orthodontic 
treatment is already in progress—especially if the 
patient has a vertical growth pattern. In such a 
case, as described in this report, skeletal anchorage 
can allow distalization of the entire mandibular 
dentition as an alternative to premolar extractions.6

Diagnosis and Treatment Plan

A 21-year-old male presented with the chief 
complaints of an unesthetic facial appearance, ir-
regular teeth, and speech difficulties. He reported 
a history of trauma to his upper front teeth. The 
patient had a dolichocephalic skull, a leptoprosopic 
face, acceptable facial symmetry, and a concave 
profile with lip incompetence (Fig. 1). There was 
a 4mm anterior open bite, and the upper midline 
was shifted 2mm to the right. The maxillary arch 

displayed 6mm of crowding, with a palatally posi-
tioned upper right lateral incisor and an amalgam 
restoration on the upper right first molar. The man-
dibular arch had 4mm of crowding, with amalgam 
restorations in the posterior regions. The lower 
right first molar restoration was fractured, and the 
lower premolars were supraerupted.

Radiographic evaluation revealed root-canal 
treatment of the lower right first molar, which was 
asymptomatic. All third molars had erupted except 
for a missing lower left third molar. Lateral cepha-
lometric analysis (Table 1) indicated a skeletal 
Class III pattern (ANB = −3°, Wits appraisal = 
−4mm) with a hyperdivergent growth pattern (SN-
MP = 35°). The maxillary base was backwardly 
postioned (SNA = 75°). The maxillary incisors 
were proclined (U1-SN = 125°), and the mandib-
ular incisors were retroclined (IMPA = 85°). Ceph-
alometrics for orthognathic surgery (COGS) 
analysis (Ptm-N = 59mm) and quadrilateral cepha-
 lo metric analysis confirmed that the maxilla was 
backwardly placed and deficient in length.

Treatment objectives were to correct the skel-
etal base, anterior open bite, crowding, and midline 
deviation; establish a Class I canine relationship; 
achieve a normal overjet and overbite and a stable 
occlusal relationship; and obtain an acceptable 
profile with a pleasant smile.

The first treatment option was to extract the 
upper first premolars and use the space to relieve 
crowding and decompensate the proclined upper 
incisors, thus producing a negative overjet prior to 
surgical advancement of the maxilla. The second 
option involved camouflage orthodontic treatment 
following the extraction of all four first premolars. 
Because the patient wanted a pleasant profile, well-
aligned dentition, and improved speech, he agreed 
to the surgical treatment plan.

Treatment Progress
Professional oral prophylaxis was prescribed, 

and an opinion regarding the status of the lower 
left first molar and upper left anterior teeth was 
requested from the Department of Conservative 
and Endodontic Dentistry. Tongue exercises were 
also prescribed.
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After extraction of the upper first premolars, 
preadjusted .022" × .028" MBT* brackets were 
bonded in both arches. Leveling and alignment 
were carried out over six months using an archwire 
sequence of .014" nickel titanium, .016" × .022" 
nickel titanium, and .019" × .025" nickel titanium. 
A U-loop made of .016" × .022" beta titanium wire 
was inserted for anterior retraction, but not activat-
ed. Canine retraction was continued on the left side 
using elastomeric chain from the second molar.

At this stage, after six months of leveling and 
alignment, the patient refused surgery. This re-
quired a change in orthodontic treatment from a 
presurgical to a camouflage approach, using skel-
etal anchorage. The new objectives would be to 
obtain a positive overjet and close the upper ex-
traction spaces, thus establishing a Class I canine 
relationship. Achievement of an ideal profile was 
questionable.

To facilitate en-masse distalization of the 
mandibular dentition, the lower right third molar 
was extracted. At the same time, under local anes-
thesia, miniplates were affixed to the anterior bor-
der of the mandibular rami using surgical screws 
(Fig. 2). An orthodontic force of 400g per side was 
generated using elastomeric chain from the 
miniplate to a crimpable hook between the lower 
lateral incisor and canine (Fig. 3).

After six months of en-masse distalization, 
when 3mm of positive overjet had been created, 
retraction of the maxillary dentition was initiated 
using loop mechanics (Fig. 4). An open U-loop 
made of .016" × .022" beta titanium wire was ap-
plied on the left side for anterior space closure, 
while power chains were added to expedite canine 
retraction. The right extraction space had already 
been closed by distal canine movement during the 
leveling and alignment phase, since the lateral in-
cisor was palatally positioned.

When the patient moved overseas, four 
months after placement of the elastomeric chain, 
we could not complete the treatment as planned. 
Two years later, the patient reported to the clinic 
requesting that the appliances be debonded; they 
were removed without occlusal settling or the es-

tablishment of proper interdigitation.
The patient was advised to continue his 

tongue exercises. A fixed lower 3-3 retainer was 
bonded.

Treatment Results
Nearly all of the initial treatment objectives 

were achieved (Fig. 5). The upper and lower crowd-
ing and anterior open bite were resolved in the 
presurgical orthodontic phase. After the subse-
quent compromise treatment, the smile esthetics 
improved considerably, and the lip incompetence 
and negative lip step were corrected. The patient 
was satisfied with his profile. The dental midlines 
were coincident with the facial midline; acceptable 
overbite and overjet were achieved, along with 
Class I canine and Class II molar relationships. 
The patient did not report any TMJ pain or dis-
comfort during or after orthodontic treatment. A 
panoramic radiograph showed no signs of signifi-
cant root or bone resorption, with acceptable root 
parallelism.

Cephalometric evaluation indicated a reduc-
tion in upper incisor proclination, a slight back-
ward movement of the mandible (SNB = 75.5°), a 
reduction in the ANB angle (ANB = −.5°), and an 
improved Wits appraisal (Table 1). There was no 
change in chin prominence (facial angle = 87°), but 
the superimposition showed a slight downward and 
backward movement of pogonion, possibly due to 
the distalization of the molars and clockwise rota-
tion of the mandible. A slight opening of the man-
dibular plane angle (FMA = 36°) was noted be-
cause of the downward and backward rotation of 
the mandible. Superimposition of the pretreatment 
and progress tracings showed extrusion of the up-
per and lower anterior segments, mild extrusion of 
the upper molars, and an edge-to-edge anterior 
bite. Superimposition of the progress and 
post-treatment tracings also indicated slight extru-
sion of the upper and lower molars and posterior 
displacement of the lower molars, resulting in a 
Class III molar relationship. Soft-tissue examina-
tion confirmed posterior displacement of point B 
and labrale inferius and the establishment of a 
good lip seal.*Trademark of 3M, Monrovia, CA; www.3M.com.
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Discussion

When a skeletal Class III discrepancy is be-
yond the limits of dental compensation, ortho-
gnathic surgery is usually the only option to create 
a stable occlusion and acceptable profile.7 In the 
case shown here, the patient was being prepared 
for maxillary advancement surgery. When he re-
fused surgery after completion of the leveling and 
alignment phase, the treatment plan had to be 
changed to en-masse distalization of the lower 
arch, using skeletal anchorage to create a positive 
overjet. The patient’s vertical growth pattern would 
make it difficult to obtain an esthetic profile.

In the initial diagnosis, the skeletal Class III 
base was attributed to a short and backwardly 
placed maxilla: SNA was 75° and the effective 
maxillary length was 94mm, which is 4mm defi-
cient for that age, according to McNamara.8 Upper 
premolar extractions were prescribed to help re-
lieve crowding and resolve the incisor proclination. 
Minor lower incisor crowding was addressed by 
proclination of the lower anterior teeth. Positive 
overjet was achieved by en-masse distalization of 
the lower arch using miniplate anchorage, and the 
upper extraction spaces were closed using loop 
mechanics, thereby reducing proclination of the 
upper anterior segments.

The Wits appraisal is considered the most 
discriminative factor in determining whether a 
developing Class III malocclusion should be treat-
ed by camouflage treatment or surgery. The aver-
age Wits value for patients to be treated nonsurgi-
cally, as defined by Stellzig-Eisenhauer and 
colleagues, is 4.6mm ± 1.7mm.9 Since our patient’s 
Wits appraisal fell within this range, we could rea-
sonably plan camouflage treatment using the ramal 
plate to anchor retraction of the entire mandibular 
dentition.

Sugawara and colleagues found that while 
many types of mechanics could be used to distal-
ize the mandibular molars to some extent, the 
amount of distal translation that could be achieved 
was quite limited.10 They concluded that the use of 

skeletal anchorage could provide three-dimensional 
control of tooth movement, even if the amount of 
required movement was greater than the mesio-
distal width of the premolars. When distalization 
of more than 3-4mm is performed with anchorage 
from interradicular miniscrews, however, the force 
required may cause frequent screw failures.11,12 

Miniplates can withstand more force and are more 
stable because they are anchored to the bone with 
multiple screws.12-15 A systematic review by Schät-
zle and colleagues reported a 7.3% failure rate for 
miniplates, compared with 16.4% for miniscrews.14 
Since 7mm of molar distalization was required in 
our case, we chose to use miniplates instead of 
miniscrews.

A minor 2° opening of the mandibular plane 
angle was an expected compromise due to our 
change in treatment plan, but neither the profile 
nor the TMJ function of the patient was affected. 
Retraction mechanics using skeletal anchorage 
helped to correct the deviated occlusal plane in the 
lower arch. The upper arch showed slight procli-
nation and the lower showed retroclination, as is 
common in camouflage treatment of skeletal Class 
III patients. In the end, we were able to manage 
this surgically prepared skeletal Class III patient 
through a nonsurgical approach with skeletal an-
chorage. Treatment resulted in a pleasing profile, 
proper occlusion, and normal overjet and overbite, 
although the occlusion was less than ideal because 
of unforeseen circumstances.

Stability of treatment is a major concern of 
every orthodontist. Angle attributed relapse of 
orthodontic treatment to unfavorable environmen-
tal factors. Proffit, in his “equilibrium theory re-
visited,” maintained that intrinsic forces from the 
tongue can affect the equilibrium of tooth posi-
tions.16 Particularly in an open-bite Class III case, 
the posture, size, and position of the tongue are 
critical during retention; a neuromuscular adapta-
tion to an altered tongue position can be expected. 
Our patient was advised to continue his tongue 
exercises, and a fixed lower retainer was bonded 
for long-term stability.
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TABLE 1
CEPHALOMETRIC ANALYSIS

 Norm Pretreatment Progress Post-Treatment

SNA 82.0° ± 2.0° 75.0° 74.0° 76.0°

SNB 80.0° ± 2.0° 79.0° 78.0° 75.5°

ANB	 0.0°	±	4.0°	 −3.0°	 −4.0°	 −0.5°

Wits	appraisal	 −1.0mm	 −4.0mm	 −3.0mm	 0.0mm

Effective	maxillary	length	 100.9mm	±	3.9mm	 94.0mm	 94.0mm	 93.0mm

Effective	mandibular	length	 131.0mm	±	4.6mm	 133.0mm	 133.0mm	 133.0mm

Facial	angle	 88.1°	±	2.6°	 87.0°	 87.0°	 87.0°

FMA	 22.0°	 34.0°	 34.0°	 36.0°

U1-SN	 102.0°	 125.0°	 126.0°	 110.0°

IMPA	 90.0°	 85.0°	 86.0°	 83.0°

Upper	lip	to	E-line	 −5.0mm	 −5.0mm	 −6.0mm	 −4.0mm

Lower	lip	to	E-line	 2.0mm	 2.0mm	 3.0mm	 1.0mm
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Fig. 1 21-year-old male patient with skeletal Class III pattern and anterior 
open bite before treatment.
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Fig. 2 Fixation of miniplate to anterior border of 
mandibular ramus after six months of leveling and 
alignment.

Fig. 3 Orthodontic force applied from miniplate to 
crimpable hook between lower lateral incisor and ca-
nines for en-masse distalization.

Fig. 4 After six months of distalization in lower arch, 
U-loop mechanics applied for upper anterior retraction.
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Fig. 5 A. Patient after 34 months of treatment (continued on next page).

a
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Fig. 5 (cont.) B. Superimposition of cephalometric tracings before treatment (black), after six months of treatment 
(blue), and after treatment (red). C. Superimposition of cephalometric tracings before treatment (black) and 
after treatment (red). D. Superimposition of cephalometric tracings before treatment (black) and after six months 
of treatment. E. Superimposition of cephalometric tracings after six months of treatment (blue) and after treat-
ment (red).

b c

d e
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