Case Report WI

Treatment of arch length deficiency in an
adult male: the extraction of compromised
molars rather than healthy premolars

Jon Artun, DDS, Dr Odont; A. Davide Mirabella, DDS, MSD

T I The patient presented as a healthy 35-year-
old male with a history of no significant
medical problems. His oral hygiene was

fair and he had several heavily restored molars.

The mandibular right second molar was severely

decayed and he had not received regular dental

treatment. His chief concern was for the irregu-
larity of his anterior teeth.

Diagnostic summary

Extraoral evaluation revealed a well-balanced
face with a straight profile and a slightly promi-
nent nose. The lips were retrusive relative to
Ricketts” E-line, but nicely curved and well-re-
lated to each other (Figure 1).

Model analysis showed a tendency toward
Class III molar and Class II canine relationships
on the right side with Class I relationships on the
left side. Overjet and overbite were normal. A
severe arch length deficiency was observed, with
a blocked out mandibular right first premolar as
well as maxillary and mandibular left canines
(Figure 2A-E).

Cephalometric evaluation indicated a slightly
retrognathic maxilla and a Class III skeletal rela-
tionship. Compensatory proclination of the max-
illary incisors and retroclination of the
mandibular incisors were observed. The verti-
cal relationships were normal (Figure 3).

Radiographic evaluation showed coronal
pulpectomy and periapical lesions on both max-
illary and mandibular left first molars. A
periapical lesion was also observed on the man-

dibular right second molar due to severe caries.
The maxillary right third molar was missing and
the maxillary left third molar was peg shaped
(Figure 4).

The patient was embarrassed about his smile
and very motivated for treatment.

Treatment alternatives
Nonextraction

The arches could be aligned and a good occlu-
sion established without extracting any teeth.
However, a nonextraction strategy would require
excessive expansion, which was contraindicated
in this case. The maxillary incisors were already
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Figure 1A-B
Pretreatment facial
photographs showing
a well balanced face.

Figure 1A
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Figure 2C

Figure 2A

Figure 2A-E

Pretreatment study models. Note se-
vere arch length deficiency with
blocked out mandibular right first pre-
molar as well as maxillary and man-
dibular left canines.

Figure 2D Figure 2E

proclined, both clinically and according to cepha-
lometric norms. Proclination of the mandibular
— incisors might not be associated with a high risk
of gingival recession in this case due to a favor-
N able width of the alveolar process in the apical
\ area.! However, excessive anterior expansion
~_ would probably not be conducive to maintenance
7 of an acceptable overbite. Also, despite the fact

that the lips were retrusive relative to the E-line,

they were well-balanced and nicely curved and

—7 further lip protrusion might not be favorable.

Interdental stripping would reduce the need for

@ expansion. In average cases it is possible to strip

about 1 mm in each interproximal area without

W iatrogenic damage.? In this patient, the contact
—-’—'/

points were located in an area where the enamel
was already thin, reducing the potential for strip-
ping.

Lateral expansion is considerably less effective
than incisor advancement in increasing arch pe-
rimeter.> Also, the long-term stability of
- bimaxillary lateral expansion to alleviate crowd-
Figure 3 ing has not been sufficiently examined. Infer-
Figure 3 ences from studies on the stability of crossbite
The cephalometric t_rac'ing s'hovys a sligrr:lt Clats;s 1 skc_allletal relatiogshiz correction,* follow-up evaluation of cases treated
zrnaigi%r:l‘l’;‘:?isr::or?;llanr‘:i?\rr:rg‘ﬁltl2?(;::“ ote the maxillary second an according to An.gle’s6 nonextraction philosop'hy,

and the evaluation of arch form changes during
and after treatment’ suggest a high risk of re-
lapse.
Extraction

The extraction of four first premolars would fa-
cilitate occlusal correction without changing in-
cisor inclination and arch form. However, this

—
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Figure 4A .

approach would necessitate extensive restoration
of the maxillary and mandibular left first molars
and mandibular right second molar. The prog-
nosis of such restorations was questionable. An
alternative would involve extraction of the three
compromised molars, plus the maxillary right
first molar to maintain symmetry. Information
on the success of molar extraction in adult treat-
ment is limited. Inferences from studies on orth-
odontic closure of remodeled, edentulous spaces
in the molar areas suggest that incomplete space
closure, loss of marginal periodontal attachment,
long treatment time, and space reopening repre-
sent significant disadvantages.®*'® Because ridge
narrowing had not occurred, incomplete space
closure could be avoided with careful mechan-
ics. The risk of periodontal attachment loss
would be similar to that seen in premolar extrac-
tion cases, and would depend largely on the
patient’s oral hygiene performance.’'? Space re-

opening could be prevented through the use of Figure 4A-C L . L
a fixed retention consisting of an 0.0195" spiral Pretreatment periapical and bitewing radiographs. Note periapical le-
wire bonded to the buccal surface of .the teeth ad- sions on maxillary and mandibular left first molars and mandibular right

. . . R second molar.
jacent to the extraction sites. By extracting the

molars, comprehensive restorative treatment

could be avoided.

Figure 4C

Treatment

The second treatment alternative, requiring the
extraction of maxillary first molars as well as the
mandibular right second and left first molars,
was selected. The patient was informed that ap-
pliance therapy might take longer than normal
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Figure 5A Figure 5B Figure 5C

Figure 5A-E

Posttreatment study models. Noie
poor occlusal contact between maxil-
lary second and mandibular third mo-
lars.

Figure 5D Figure SE

and that a high level of oral hygience was
imperative.

Initially, all molars and premolars, except the
mandibular right first premolar, were banded or
bonded. After leveling, the maxillary premolars
and the mandibular right first molar and second
premolar and left premolars were retracted in a
friction-free manner using rectangular sectional
wires with closing loops in the extraction sites.
A transpalatal arch was used to reinforce maxil-
lary anchorage. The remaining teeth were bonded
when enough space was created to allow align-
ment without arch expansion. The remaining
spaces were closed using continuous rectangular
archwires and Alastic chains. Interarch elastics
were used as needed throughout treatment. Pa-
tient compliance was excellent and active treat-
ment was completed in 37 months.

Results

A favorable occlusal result was achieved as a
result of this approach to treatment.
Interdigitation was acceptable, except for the

Figure 6

Figure 6 poor occlusal contact between the mandibular
Cephalometric superimposition showing minimal change in incisor po- third and maxillary second molars (Figure 5A-E).
sition and maintenance of favorable lip relationship. Equilibration of the pointed cusp tips was post-

poned until occlusal settling had occurred. The
teeth were aligned without changing arch form.
Spaces were closed through distal movement of
premolars and canines and mesial movement of
the molars with minimal change in incisor posi-
tion, thus maintaining the favorable lip relation-
ship (Figure 6). In keeping with previous clinical
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Figure 9C

findings a gingival cleft was present in each ex-
traction site’ (Figure 7A-B). However, prior
studies suggest that such clefts may remodel over
time,*? reducing the need for surgical removal.
Minimal gingival inflammation was seen at the
time of appliance removal, despite the use of
bands on the molars. Facial balance was main-
tained (Figure 8 A-B) and the alignment of the an-
terior teeth was improved.

Figure 8A

Figure 8B

Figure 9B

Radiographic evaluation revealed acceptable
tooth inclinations and minimal loss of periodon-
tal support in the extraction sites (Figure 9A-C).
Some apical root resorption was observed, par-
ticularly of the mandibular incisors and the left
first molar. Only minimal resorption of the max-
illary incisors was seen, including the severely
dilacerated right lateral incisor.
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Figure 7A-B
Posttreatment intra-
oral photographs.

Note gingival clefts in
extraction sites.

Figure 8A-B
Postreatment facial
photographs showing
well balanced face.

Figure 9A-C
Posttreatment peri-
apical and bitewing
radiographs. Note
minimal loss of peri-
odontal support in ex-
traction sites.
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Retention

A maxillary wrap-around retainer was placed
following appliance removal. The patient was in-
structed to wear the retainer for 24 hours a day
for the first 5 months, at night only for another
18 months, and thereafter as needed. A 0.0195"
spiral wire was bonded to the lingual surface of
each mandibular incisor, canine and first
premolar to maintain incisor alignment. A simi-
lar wire was bonded to the buccal surface of each
tooth adjacent to an extraction site to prevent
space reopening. The patient was informed that
the lingual retainer should be maintained for sev-
eral years, while the buccal retainers could be re-

moved after about 6 months. The risk of space
reopening should be minimal at that time, due
to the satisfactory root parallelism.
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