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A video of this case can be found at  
www.pcsortho.org/case-reports/ 

Diagnosis and Etiology
C.F. presented at the age of 10 years, 4 months with a chief complaint 
of missing teeth and crowding. The patient required dental clearance 
at the time because of the presence of caries and was placed on a recall 
list for periodic follow-up.

Extraoral and Intraoral Findings
The patient has a mesocephalic facial type with symmetrical facial fifths 
and asymmetrical facial thirds with a long lower third. The patient has a 
convex facial profile, an obtuse nasolabial angle and labiomental fold, 
and slightly protrusive upper and lower lips with mentalis strain on 
repose. Upon smiling, the patient shows 100% incisor display, adequate 
buccal corridors, an upper midline shifted 1 mm to the left, and a lower 
midline coincident to the facial midline (Figure 1).

Intraorally, she has bilateral Class I molar and canine relationships, a 
50% overbite, and a normal overjet. The maxillary arch is ovoid, and 
the mandibular arch is square-shaped; both arches are transversely 
constricted. The patient is in late mixed dentition with upper right and 
lower E’s retained, mild maxillary crowding, and moderate mandibular 
crowding (Figure 1).

Radiographic Findings
The pretreatment panoramic radiograph revealed congenital 
absence of the mandibular second premolars. The retained mandib-
ular primary teeth Es had no signs of ankylosis. The succedaneous 
tooth UR5 had incomplete root formation and asymmetric, delayed 
eruption. The maxillary and mandibular third molars were devel-
oping, the sinuses appeared within normal limits, and the condyles 
were within normal limits with no beaking and adequate cortication 
(Figure 2).

The cephalometric analysis indicates a skeletal Class II pattern 
(ANB = 5.0) and a normovergent growth pattern (SN-MP = 33.6°). 
The maxillary incisors are proclined (U1-SN = 110.6°), and the 
mandibular incisors are upright (IMPA = 84.2°). Both upper and 
lower lips are protrusive to the E-line, −0.6 mm and −4.5 mm, 
respectively (Table 1). The ABO discrepancy index score for this 
case is 14 (Figure 3).

Treatment Objectives
Treatment objectives for this case involved the following:

 ◾ Maintain Class I canine relationship
 ◾ Obtain Class III molar relationship
 ◾ Maintain the inclination of the mandibular incisors
 ◾ Reduce upper incisor proclination
 ◾ Protract the L6s and L7s and close L5 spaces bilaterally

How would you treat this malocclusion? 
Pretreatment
Case C.F., 10 years, 4 months

Figure 1. Pretreatment intraoral and extraoral photographs (C.F., 10 years, 
4 months)

Figure 2. Pretreatment panoramic radiograph and lateral cephalogram 
(C.F., 10 years, 4 months)
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 ◾ Obtain coincident maxillary and mandibular midlines
 ◾ Maintain maxillary incisor display
 ◾ Maintain adequate overbite and overjet
 ◾ Coordinate upper and lower arches

Treatment Alternatives
Overall, five treatment plans were prepared and presented to the 
patient and family. The first option involved maxillary expansion, 
extraction of the lower primary second molars (Es), and space closure 
by molar protraction using temporary anchorage devices (TADs) and 
fixed orthodontic appliances. The second option included maxillary 
expansion, extraction of the lower Es, and maintenance of the L5 spaces 
for future implant placement. The third option was a nonextraction plan: 
retain the lower Es, proceed with leveling and aligning, and perform 
interproximal reduction as needed. The fourth option was an extraction 
combination treatment, involving clear aligner therapy for the upper 
arch after rapid palatal expansion, extraction of the lower Es, and space 
closure using TADs and fixed orthodontic appliances. The fifth option 
was a nonextraction combination treatment, involving clear aligner 
therapy and rapid palatal expansion in the upper arch and fixed ortho-
dontic appliances in the lower arch, maintaining the lower Es.

Treatment Plan
The patient and family ultimately elected to proceed with the fourth 
treatment option. Treatment begins with placement of a maxillary 

rapid palatal expander (RPE) and bonding of the mandibular teeth 
for initial leveling and alignment followed by extraction of the lower 
Es. TADs are placed between the lower canines and first premolars for 
indirect anchorage, enabling space closure through protraction of the 
mandibular molars. Invisalign therapy for the maxillary arch will begin 
once sufficient expansion has been achieved and the RPE is removed.

Treatment Progress
Treatment began with the delivery of a Hyrax appliance and bonding 
of the mandibular 7-7. At this time, a referral was provided to extract 
the lower Es. Initial leveling and alignment of the mandibular arch were 
performed using a sequence of archwires, starting with a 0.014  nickel 
titanium (NiTi) wire and followed by 0.016  NiTi, 0.018  NiTi, then 0.020  × 
0.020  NiTi. The retained lower Es were excluded from bonding, and their 
interbracket spaces were maintained with a closed coil spring (Figure 4).

Figure 3. ABO discrepancy index score

Table 1. Comparison of Pretreatment and Posttreatment 
Cephalometric Measurements

Cephalometric 
Measurement

Norm Pretreatment Posttreatment

SNA (°) 82.0 91.7 90.7

SNB (°) 80.9 86.7 86.3

ANB (°) 1.6 5.0 4.4

SN-MP (°) 32.9 33.6 35.4

U1-SN (°) 103.1 110.6 105.9

IMPA (°) 95.0 84.2 84.6

Wits (mm) −1.0 −2.1 −2.0

Lower lip to 
E-plane (mm)

−2.0 −0.6 −0.1

Upper lip to 
E-plane (mm)

−8.0 −4.5 −2.9

Nasolabial angle (°) 102.0 118.3 116.2
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Following the extraction of the lower Es, bracket repositioning was 
 performed based on a progress panoramic radiograph to diverge 
the roots of the lower canines and first premolars in preparation for 
TAD placement. Two TADs (1.6 × 6 mm and 1.6 × 8 mm) were placed 
 bilaterally between L3s and L4s and were engaged to L3s for indirect 
anchorage. The mandibular 4-4 were co-ligated with stainless steel 

ligature ties, and posterior protraction was initiated by using power 
chains from L7 to L7 on a 0.019  × 0.025  stainless steel (SS) archwire 
(Figures 5–8). The protraction phase lasted approximately 23 months. 
Near the end of space closure, the lower third molars erupted into the 
occlusal plane and were brought into alignment.

By the 32nd month of treatment, lower E spaces were fully closed, 
TADs were removed, and a reverse curve of Spee and arch expansion 
were incorporated into the 0.019  × 0.025  SS mandibular archwire. 
To further improve mandibular arch expansion and arch coordina-
tion, a maxillary arch form of 0.019  × 0.025  NiTi was placed in the 
mandibular arch with a light power chain. Class II elastics were used 
to achieve a Class I canine relationship.

In the upper arch, the Hyrax appliance was removed after complet-
ing approximately 28 turns, after which the patient was scanned 
for maxillary Invisalign treatment. The Invisalign treatment for the 

Figure 4. Intraoral progress photographs: one year into treatment

Figure 5. Progress panoramic radiographs. Top: after one year, one month 
of treatment, lower Es were extracted; bottom: two years, three months 
into treatment

Figure 6. Intraoral progress photographs, two years, six months into 
treatment

Figure 7. Intraoral progress photographs showing continued protraction 
(three years, three months into treatment)
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maxillary arch involved a total of 40 aligners, four scans, and Class 
II elastics with the fourth set of Invisalign aligners. Retention was 
achieved with a maxillary Essix retainer and a mandibular lingual 
fixed 3-3 retainer.

Treatment Results
Case C.F., 14 years, 9 months

Overall, the patient’s chief concern was addressed, resulting in a favor-
able treatment outcome. The total treatment time was four years, five 
months. Final occlusion resulted in bilateral Class III molar and Class 

I canine relationships. The congenitally missing mandibular second 
premolars were replaced with natural dentition, the proclination of 
upper incisors was reduced, and the inclination of lower incisors was 
maintained. Final records indicate correction of maxillary and mandib-
ular crowding, mentalis strain, dental midlines, and preservation of the 
incisor display (Figure 9).

The posttreatment radiographic records revealed adequate root paral-
lelism and no signs of root resorption. Cephalometric measurements 
indicated improvement in U1-SN (110.6° pretreatment, 105.9° post-
treatment) and stable IMPA (84.2° pretreatment, 84.6° posttreatment) 
(Figure 10 and Table 1).

Figure 8. Progress panoramic radiograph: three years, six months into 
treatment

Figure 9. Posttreatment facial and intraoral photos (C.F., 14 years,  
9 months)

Figure 10. Posttreatment panoramic radiograph (left) and lateral cepha-
logram (right) (C.F., 14 years, 9 months)

Figure 11. Superimpositions: black, pretreatment; red, posttreatment
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Indirect anchorage mechanics with bilateral interradicular TADs made 
it possible to achieve a well-managed anchorage control and main-
tenance of incisor mandibular plane angle during the protraction of 
lower molars. Proper positioning of the lower third molars prevented 
supraeruption of upper second molars (Figure 11 and Table 1). The 

ABO cast-radiograph evaluation score was 9 (Figure 12). The ten-month 
retention records revealed the stable occlusion (Figure 13).

This case highlights the advantages of a combination therapy 
approach, utilizing clear aligner treatment for the maxillary arch 
and fixed appliances for the mandibular arch. Clear aligners offered 
 aesthetic and hygienic benefits in the upper arch, especially during 
adolescence, and fixed appliances in the lower arch allowed for   
efficient space closure and anchorage control with TADs necessary   
for molar protraction.

Treatment was prolonged because of missed appointments, closure 
of 20 mm of space in the lower arch, and uprighting and alignment of 
lower third molars. Despite the prolonged treatment, decalcification 
and external root resorption were unremarkable. This prolonged ortho-
dontic treatment will save the patient significant expenses and time 
over her lifetime, given that the need for dental implant replacement of 
the congenitally absent lower premolars has been eliminated.

Figure 12. ABO cast radiograph evaluation score

Figure 13. Facial and intraoral photos after ten months of retention
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Orthodontic Program at the A. T. Still 
University, Arizona School of Dentistry & 
Oral Health, Mesa, AZ. She received her DDS 
degree from UT Health San Antonio, San 
Antonio, TX.
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University of Iowa and his MS degree in orthodontics from Baylor 
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president of the Southwest Component of the Edward H. Angle Society 
and past president of the Arizona Orthodontic Association. He is a 
Diplomate of the ABO and serves the College of Diplomates of the 
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at the A. T. Still University, Arizona School 
of Dentistry & Oral Health, Mesa, AZ in the 
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and contemporary orthodontic therapies. He 
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literature and prepares the residents for their 

written and clinical ABO examinations.

Editor’s Comments
The editor appreciates the authors for sharing this well-treated case 
with our readers. When presenting the space-closure option for cases 
with missing mandibular second premolars, it is imperative to inform 
the patient and parents of the potential for extended treatment time, 
the risk of TAD failure, and the need for reinsertion.

Dr. Susan Kim
Dr. Seuss Kassisieh

Call for Submitting Cases
Dr. Zhang, editor of the PCSO Bulletin Case Report column, sincerely invites you to send your case—either well treated 
or failed for any reason(s)—to be featured in an upcoming issue. This column welcomes any cases that cannot easily be 
found in orthodontic textbooks and for which there is an element of uniqueness regarding the malocclusion itself or 
the treatment. The editor also welcomes any comments or feedback on the published cases, preferably the Case Report 
featured in the most recent issue. If you have questions about submitting your case or sending your comments, please 
contact me at xingzhongzhang@atsu.edu.

Thank you,
John (Xingzhong) Zhang, DDS, MSD, PhD

Mesa, AZ


