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BBO Case Report

Agenesis of mandibular second premolar in 

patient with dental bimaxillary protrusion

Carlos Alberto Estevanell Tavares1

The present study reports the treatment carried out in a patient with mandibular second premolar agenesis associated with 
early loss of a deciduous second molar, deep overbite, severe overjet and dentoalveolar bimaxillary protrusion, which led to 
lip incompetence and a convex facial profile. The main objectives of this treatment were: to eliminate the spaces in man-
dibular arch, correct overbite, as well as eliminate bimaxillary protrusion and lip incompetence, thus leading to a balanced 
profile. The case was presented to the Brazilian Board of Orthodontics and Dentofacial Orthopedics (BBO) as part of the 
requirements to obtain the title of BBO diplomate.
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INTRODUCTION
Tooth agenesis is part of orthodontic routine, being 

found among 4-5% of the overall population, without 
including third molars. Such an incidence increases to 
9% when patients seeking orthodontic treatment are 
taken into consideration.1

With a prevalence of 2.5-4%, mandibular second 
premolars are the most commonly affected teeth, fol-
lowed by third molars.2,3 In most patients, agenesis af-
fects both sides of the dental arch (nearly 60% of cases), 
whereas it affects a single tooth only on a smaller scale.3 

With advances in Orthodontics, a number of thera-
peutic options became available for agenesis treatment, 
namely: spontaneous space closure, autotransplantation, 
implants, mini-implants, anchorage for space closure.4 
The orthodontic mechanics of choice must consider 
whether agenesis affects both sides or not. Arguments 
in favor of contralateral tooth extraction are more com-
mon than unilateral space closure, due to potential dif-
ficulties involved not only in mesially displacing molars 
to an edentulous area, but also in achieving a satisfactory 
occlusion in the posterior region.5

O presente caso clínico relata o tratamento de uma paciente com agenesia de segundo pré-molar inferior associada à perda pre-
coce do segundo molar decíduo, sobremordida profunda, sobressaliência exagerada e biprotrusão dentoalveolar, que causavam 
incompetência labial e perfil facial convexo. Os objetivos do tratamento foram eliminar os espaços presentes na arcada inferior, 
corrigir a sobremordida, eliminar a biprotrusão e a incompetência labial, harmonizando o perfil. Esse caso foi apresentado ao Board 
Brasileiro de Ortodontia e Ortopedia Facial (BBO) como parte dos requisitos para obtenção do título de Diplomado pelo BBO.

Palavras-chave: Agenesia dentária. Ortodontia corretiva. Extração dentária.
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Figure 1 - Initial facial and intraoral photographs.

CASE REPORT
A 11-year and 6-month-old female patient sought 

orthodontic treatment with chief complaint of dental 
protrusion and lip incompetence. Her family medical 
history presented with no major occurrences nor re-
ported any trauma affecting her teeth or face.

DIAGNOSIS
Facial examination revealed a rather decreased nasola-

bial angle and an everted lower lip, in addition to lip in-
competence. Smile line was considered adequate (Fig 1).

Intraoral examination revealed 6-mm overjet and 
60% of overbite, in addition to the presence of 5-mm 
space in the mandibular arch and minimal crowd-
ing in the maxillary arch. The #45 tooth was miss-
ing and #47 tooth was found to be impacted, whereas 

#46  tooth was 3.0 mm mesially displaced, in relation 
to #36 and #43 teeth, and distally displaced in relation 
to #33  tooth. Occlusal relationship was of Class  I for 
molars and Class  II for canines on the right side, and 
Class I for molars and edge-to-edge for canines on the 
left side (Figs 1 and 2).

Radiographic analysis revealed #45 tooth congeni-
tally missing, in addition to four developing third mo-
lars and absence of caries or other pathologies. Cepha-
lometric analysis suggested Class II skeletal pattern 
(ANB  =  5o), predisposition to vertical facial growth 
(FMA = 29o, Y-axis = 64o) and bimaxillary protrusion, 
with lower and upper lips 2 and 3 mm forward in relation 
to the S-line, respectively (1.NA = 31o, 1.NB = 32.5o, 
and IMPA = 98o) (Figs 3 and 4).
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Figure 2 - Initial casts. 

Figure 3 - Initial panoramic radiograph.
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TREATMENT PLAN
Treatment objectives were as follows: to reduce 

overjet and overbite, achieve a Class I canine rela-
tionship, upright incisors, correct #47 tooth impac-
tion, carry out space closure and achieve a symmet-
rical mandibular arch. As regards facial aesthetics, 
treatment objectives were: to decrease lip protrusion 
and increase lip seal. 

Treatment plan included extraction of #14, #24 
and #35 teeth, orthodontic appliance placement 
with 0.022 x 0.028-in slot metal brackets, and a se-
quence of 0.014-in, 0.016-in and 0.017 x 0.022-in 
NiTi archwires, followed by 0.018 x 0.025-in and 
0.019 x 0.025-in SS archwires, in addition to retrac-
tion of #13, #23, #34, #44, #33 and #43 teeth with 
elastomeric chain. Subsequently, after tooth re-
traction, 0.019 x 0.025-in archwires with teardrop 
loops were used for incisors retraction and closure 
of remaining spaces. For finishing and torque con-
trol, maxillary and mandibular 0.019 x 0.025-in SS 
archwires were manufactured to be used in coordina-
tion. After fixed appliance debonding, a fixed canine-
to-canine lingual bar retainer was placed in the man-

dibular arch, whereas a wrapround removable reten-
tion was placed in the maxillary arch.

Alternative treatment included distalization me-
chanics, such as extraoral appliance and intermax-
illary elastics, in addition to keeping agenesis space 
unchanged for future prosthetic rehabilitation. Now-
adays, the first choice for prosthetic rehabilitation 
of a congenitally missing premolar is implant treat-
ment.6 However, implants are not stable before fa-
cial growth completion. Ostler and Kokich7 assessed 
long-term changes in the bone crest after deciduous 
second molar extraction, and showed that the bone 
crest decreased in 25% during the first four years 
after extraction and 5% during the following three 
years, thus totaling 30% in seven years. Resorption 
is more often at the buccal surface of the bone crest 
and although the authors have showed that gingival 
crest width is enough to receive implants after this 
period, they would have to be placed more lingually 
than ideal.8 Another alternative would be carrying out 
bone graft. Since the patient presented with bimaxil-
lary protrusion, extraction of #14, #24 and #35 teeth 
was considered as being more favorable.

Figure 4 - Initial lateral cephalogram (A) and cephalometric tracing (B). 

BA
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TREATMENT PROGRESS 
Treatment was carried out as planned. After ex-

traction of #14, #24 and #35 teeth, the fixed appliance 
was bonded to both arches. Subsequently, alignment 
and leveling were carried out with the use of NiTi and 
0.020-in SS archwires. As a result of the use of those 
archwires, maxillary canines, first premolars and man-
dibular canines were retracted with elastomeric chain 
connected to second molars. After complete retraction 
of premolars and canines, retraction 0.019 x 0.026-in 

SS archwires with vertical teardrop loops were manu-
factured for space closure in both arches. An addi-
tional lower archwire with unilateral T-loop was ren-
dered necessary for space closure finishing on the left 
side. Once space closure was complete, 0.019 x 0.026-
in SS  archwires were placed for finishing. The use of 
Class  II bilateral intermaxillary elastics, especially on 
the left side, was rendered necessary for a few months. 
Treatment was concluded within the estimated time of 
24 months (Fig 5).

Figure 5 - Intermediate photographs (incisors retraction). 



© 2017 Dental Press Journal of Orthodontics Dental Press J Orthod. 2017 Mar-Apr;22(2):106-17111

Tavares CAE BBO case report

RESULTS
Facial analysis carried out after orthodontic ap-

pliance removal suggested significant improvement 
in facial profile, which became straight by the end 
of treatment. The patient reported herein achieved 
spontaneous lip seal and a highly pleasing smile, with 
corrected smile line, showing 100% of anterosupe-
rior teeth (Fig 7).

Intraoral assessment revealed excellent intercus-
pation with molars and canines positioned in correct 
Class I relationship. Overbite and overjet correction 

was achieved and dental midlines were coinciding 
with each other and with the facial midline. Spaces 
and dental rotation were eliminated in both arches. 
Second molars were well positioned and in correct 
occlusion (Figs 6 and 7).

Final radiographs revealed root parallelism and ab-
sence of significant root resorption. It was also noted 
that due to extractions carried out during treatment, 
enough spaces were created, so as to allow eruption of 
all four third molars within natural time (Fig 8).

Figure 6 - Final facial and intraoral photographs. 
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Figure 7 - Final casts. 

Figure 8 - Final panoramic radiograph. 
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Figure 9 - Final lateral cephalogram (A) and cephalometric tracing (B). 

BA

Cephalometric analysis suggested that Class II 
skeletal pattern remained unchanged (ANB = 5o), 
in addition to a slightly decrease in predisposition 
to vertical facial growth (FMA = 28o, Y-axis = 62o). 
Moreover, bimaxillary protrusion was eliminated and 
lower and upper lips remained 0.5 and 1mm forward 
in relation to the S-line, respectively (1.NA = 3mm, 
1.NB = 3mm, and IMPA = 92o) (Fig 9). 

Analysis of initial and final cephalometric tracings 
superimposition revealed that the patient presented 
satisfactory growth pattern, incisors were relocated, 
especially the maxillary ones, and molars were in me-
sial position as a result of extractions carried out dur-
ing treatment (Fig 10).

TEN YEARS AFTER TREATMENT
Records obtained ten years after orthodontic treatment 

conclusion revealed complete stability of achieved results. 
Third molars erupted in occlusion, except for #38 tooth, 
which remained semi-impacted, thus needing to be up-
righted for further disimpaction (Figs 11 and 12).

Radiographic assessment revealed healthy teeth and 
supporting structures (Fig 13). Additionally, cepha-
lometric analysis revealed that treatment results re-
mained unchanged, whereas cephalometric tracings 
superimposition evinced that the patient presented 
considerable facial growth after orthodontic treatment 
completion (Figs 14 and 15).
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Figure 10 - Total (A) and partial (B) cephalometric 
superimpositions of initial (black) and final (red) 
tracings. BA

Figure 11 - Facial and intraoral photographs ten years after orthodontic treatment. 
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Figure 12 - Casts obtained ten years after orthodontic treatment. 

Figure 13 - Panoramic radiograph obtained ten years after orthodontic treatment. 
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Figure 14 - Lateral cephalogram (A) and cephalometric tracing (B) obtained ten years after orthodontic treatment. 

BA

Figure 15 - Total (A) and partial (B) cephalometric superimpositions of initial (black) and final (red) tracings as well as tracings obtained ten years after orthodontic 
treatment (green). 

A B
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Table 1 - Initial (A), final (B) and ten years after orthodontic treatment (C) cephalometric values..

Measurements Normal A B C A/B diff.

Skeletal
pattern

SNA (Steiner) 82o 87o 89o 88o 2

SNB (Steiner) 80o 82o 84o 83o 2

ANB (Steiner) 2o 5o 5o 4o 0

Wits (Jacobson)
♀ 0 ±2  mm

♂ 1 ±2  mm
+3mm +1mm 3mm 2

Angle of convexity (Downs) 0o 11o 9o 11o 2

Y-axis (Downs) 59o 64o 62o 67o 2

Facial angle (Downs) 87o 85o 84o 88o 1

SN-GoGn (Steiner) 32o 28o 29o 29o 1

FMA (Tweed) 25o 29o 28o 27o 1

Dental 
pattern

IMPA (Tweed) 90o 98o 92o 91o 6

1.NA (degrees) (Steiner) 22o 31o 21o 21o 10

1-NA (mm) (Steiner) 4  mm 4mm 3mm 3mm 1

1.NB (degrees) (Steiner) 25o 32o 24o 23o 8

1-NB (mm) (Steiner) 4  mm 3mm 3mm 3mm 0

1
1 

- Interincisal angle (Downs) 130o 113o 129o 132o 16

1-APo (Ricketts) 1  mm 4mm 1mm 2mm 3

Profile
Upper lip — S-line (Steiner) 0  mm 3mm 1mm -2mm 2

Lower lip — S-line (Steiner) 0  mm 2mm 0,5mm 0mm 1,5

FINAL CONSIDERATIONS
Orthodontic treatment with extraction of maxil-

lary first premolars and left mandibular second premolar 
proved to be a viable treatment option for this case of 
agenesis of mandibular second premolar, on the right 
side and bimaxillary protrusion. Results revealed im-
proved facial profile and aesthetics as a whole, in addi-
tion to satisfactory occlusion which remains stable ten 
years after treatment.
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