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Abstract
Background  Treatment for Angle’s Class II division 1 involves both extraction and non-extraction orthodontic 
therapy. Managing Class II division 1 malocclusion accompanied by maxillary anterior tooth impaction and anterior 
crowding in mixed dentition poses a therapeutic dilemma. Premolar extraction may face traction failure in the 
impacted tooth, resulting in excessive tooth loss, while extracting impacted teeth may compromise occlusion and 
anterior aesthetics, necessitating future restoration. Molar distalization as a non-extraction approach often face 
challenges in providing sufficient space for aligning impacted teeth and simultaneously retracting proclined anterior 
teeth and improving the facial profile. This study describes a non-extraction orthodontic treatment plan for Class II 
division 1 malocclusion accompanied by maxillary anterior tooth impaction and anterior crowding in mixed dentition.

Case presentation  An 11-year-old girl was diagnosed with Class II division 1 malocclusion and impaction of the 
maxillary right lateral incisor caused by an odontoma. A non-extraction treatment plan was implemented, involving 
first the distalization of the maxillary molars and utilization of the leeway space to create an eruption space, followed 
by surgical exposure and orthodontic traction, and finally, anterior teeth retraction and mandibular advancement 
guided by Class II elastics. After 39 months, the impacted maxillary right lateral incisor was successfully aligned, 
achieving Class I molar and canine relationship with a normal overbite and overjet and an improved facial profile.

Conclusions  Molar distalization and use of the leeway space can avoid the need for tooth extraction during 
orthodontic treatment. Molar distalization and use of the leeway space can provide sufficient space to correct Class II 
molar relationship, align impacted teeth, and retract the maxillary anterior teeth. Retraction of the maxillary anterior 
tooth and guidance for mandibular advancement can improve the lateral facial profile.
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Background
The prevalence of Angle Class II malocclusion among 
children and adolescents was 23.8%, with a prevalence 
of 16.7% in Angle Class II division 1 [1]. Treatment for 
Angle Class II malocclusion includes extraction and non-
extraction therapy. In extraction therapy, the removal of 
the premolars is a common approach for treating Class 
II malocclusion. In non-extraction therapy, distalization 
of the maxillary molars is frequently used to treat Class II 
malocclusion.

Malocclusion is commonly associated with impacted 
teeth. The prevalence of impacted teeth in children 
and adolescents is approximately 4.9% [1]. Among the 
impacted maxillary anterior teeth, the canines are the 
most frequently affected, followed by the incisors [2]. 
Impacted maxillary incisors are the most commonly 
caused by supernumerary teeth, accounting for 47% of 
cases, whereas odontomas are responsible for only 9% of 
cases [3].

In the mixed dentition stage, when Angle Class II mal-
occlusion is accompanied by impaction of the maxillary 
anterior teeth and anterior crowding, both extraction 
and non-extraction therapies present dilemmas. Some 
authors have addressed this issue by extracting the first 
premolars and using orthodontic traction to align the 
impacted teeth, thereby achieving a distal molar relation-
ship [4, 5]. Although this approach provides sufficient 
space, there is a risk of traction failure in impacted teeth 
[6]. In a 27-year retrospective study on treatment modali-
ties for maxillary impacted canines in children and 
adolescents, the failure rate of surgical exposure com-
bined with orthodontic traction was 28.6% [7]. Another 
study reported a failure rate of 10% for surgical expo-
sure combined with orthodontic traction of impacted 
maxillary incisors [8]. Additionally, some studies have 
discussed direct extraction of the impacted incisor, fol-
lowed by orthodontic space closure or maintenance of 
the space until the patient reaches adulthood for sub-
sequent implant or restorative treatment [5, 8]. While 
this approach addressed the issue of impacted teeth and 
shortened the orthodontic treatment duration, it also 
implied that any restorative solutions would only be tem-
porary until around the age of 18 years, when growth 
ceased and more permanent solutions could be imple-
mented [8]. Furthermore, the extraction of impacted 
teeth may result in significant alveolar bone loss, thereby 
compromising future implant sites [8]. Some authors 
adopted the “molar distalization” approach to treat such 
patients [9]. This approach aligns impacted teeth and 
preserves dentition integrity. However, there is a risk of 
relapse of the molar position and space loss [10], and this 
approach encounters challenges when the patients have 
the need for retracting their proclined maxillary anterior 
teeth. The use of miniscrews for en masse retraction of 

the maxillary dentition to correct Class II division 1 mal-
occlusions has been reported previously [11]. However, 
this approach is more suitable for cases with well-aligned 
dental arches and no associated impacted teeth.

In mixed dentition space management, the leeway 
space—generated after the replacement of deciduous 
canines and molars by their permanent successors, par-
ticularly when the second deciduous molar is replaced 
by the second premolar—is often utilized to address 
anterior crowding [12]. Clinical studies on the utiliza-
tion of leeway spaces to resolve crowding have primar-
ily focused on preventive and interceptive treatments. 
Space maintainers, including the lingual arch, lip bumper, 
transpalatal arch, and Nance button, are commonly used 
to preserve arch length and passively utilize the leeway 
space to alleviate crowding [13–15]. There have been no 
reports on the use of the maxillary leeway space in the 
treatment of Class II malocclusion.

This case report describes a patient with mixed denti-
tion and Angle Class II division 1 malocclusion compli-
cated by an impacted maxillary right lateral incisor and 
anterior crowding. The patient was treated using a com-
bined approach of molar distalization and utilization of 
the leeway space. This treatment successfully aligned 
the impacted teeth, restored Class I molar and canine 
relationship, and retracted the maxillary anterior teeth, 
resulting in an ideal occlusion and profile.

Diagnosis and etiology
An 11-year-old girl presented to the orthodontic depart-
ment of The Second Hospital of Hebei Medical University 
with a complaint of non-eruption of the maxillary right 
anterior tooth. Four months prior, the patient underwent 
surgical intervention for odontoma in the maxillary right 
anterior region at the Department of Oral and Maxillofa-
cial Surgery. Preoperative cone-beam computed tomog-
raphy (CBCT) revealed a well-defined high-density 
radiopacity beneath the impacted maxillary right lateral 
incisor (Fig. 1). Postoperatively, the maxillary right lateral 
incisor has not erupted. The patient denied a history of 
trauma, systemic disease, family history, or orthodontic 
treatment.

Extraoral examination revealed balanced facial symme-
try, harmonious facial thirds, and a convex profile (Fig. 2). 
No abnormalities were detected on temporomandibular 
joint examination.

Intraoral examination revealed a maxillary mid-
line deviation of 1.5  mm to the right side. The maxil-
lary right lateral incisor was unerupted, with a space of 
approximately 2.5  mm, and both maxillary second pri-
mary molars were retained. Neither the maxillary sec-
ond premolars nor the second molars erupted bilaterally. 
The molars and canines on both sides exhibited Class 
II relationship with an anterior deep overjet of 5.6 mm. 
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Mandibular dentition was permanent with no crowding 
(Figs. 2 and 3). A lateral cephalogram revealed a Class II 
skeletal pattern, and the inclination of the maxillary inci-
sors was within normal limits (Fig. 4A; Table 1).

The patient was diagnosed with Class II division 1 mal-
occlusion and impaction of the right maxillary lateral 
incisor.

Treatment objectives
The main treatment objectives were to (1) align the 
impacted maxillary right lateral incisor into the arch, (2) 
achieve a normal anterior overbite, overjet, and Class I 
occlusal relationship, and (3) enhance the facial profile 
for a more favorable esthetic outcome.

Treatment alternatives
Here are the three treatment options as follows:

The first option was a non-extraction plan that involved 
distalizing the maxillary molars and utilizing the maxil-
lary leeway space resulting from the replacement of the 
deciduous molars, combined with orthodontic traction 
to align the impacted maxillary right lateral incisor and 

retracting the anterior maxillary teeth. This approach 
avoids extractions but might pose risks such as limited 
anterior retraction, minor profile improvement, and pos-
sible failure of impacted tooth traction.

The second option involves extraction of the bilateral 
maxillary first and mandibular second premolars com-
bined with orthodontic traction of the impacted maxil-
lary right lateral incisor, which would be more favorable 
for occlusal adjustment and profile improvement. How-
ever, there is also a risk of traction failure.

The third option is to extract the impacted maxillary 
right lateral incisor, maxillary left first premolar, and 
bilateral mandibular second premolars. This approach 
avoids the risk of orthodontic traction but requires 
reshaping of the canine, with the potential need for 
crown restoration to simulate the morphology of the 
maxillary right lateral incisor. However, this option does 
not provide ideal intercuspation of the right maxillary or 
mandibular teeth.

The patient and her family rejected the extraction 
option and opted for the first treatment plan.

Fig. 1  CBCT images of the odontoma (white arrow) before surgical removal
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Treatment progress
Pendulum and mandibular fixed appliances were ini-
tially used (Fig. 5A). Subsequently, fixed appliances were 
installed in the maxillary arch (3 weeks later). After 5 
months of distalizing the maxillary first molars, sufficient 
space was created, with the maxillary second premolars 
mostly erupted (Fig. 5B). At this point, the pendulum was 
removed, and a 0.016-inch stainless-steel round archwire 
with stop bends was utilized to prevent anterior move-
ment of the maxillary first molars (Fig. 5B). Class II elas-
tics were used to distalize the maxillary canines, creating 
space for the eruption of the impacted maxillary right 
lateral incisor and retracting the upper anterior teeth 
(Fig. 5B). By the 10-month, the bilateral maxillary canines 
achieved a Class I relationship, and sufficient space was 
prepared for the eruption of the impacted maxillary right 

lateral incisor, with a mild deviation of the maxillary mid-
line (Fig.  5C). Surgical exposure and orthodontic trac-
tion were applied to the impacted right maxillary lateral 
incisor (Fig. 6). Fully alignment of the impacted maxillary 
right lateral incisor with the arch took 24 months. At 39 
months, the orthodontic treatment was completed, and 
clear vacuum-formed retainers were fabricated for the 
patient to maintain the treatment outcomes.

Treatment results
The leeway space was approximately 1.4 mm. As per the 
measurement method described by Önçag et al. [16], the 
maxillary first molars were distalized by approximately 
2.5 mm. The impacted maxillary right lateral incisor was 
successfully aligned into the arch, achieving Class I molar 
and canine relationship with normal overbite and overjet, 

Fig. 2  Pre-treatment facial and intraoral photographs
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midline alignment, and an improved facial profile (Figs. 7 
and 8). Cephalometric analysis indicated a certain degree 
of forward growth of the mandible, accompanied by 
counterclockwise rotation (SNB increased from 71.9° to 
72.9°, SNA changed from 77.9° to 78.1°, ANB decreased 

from 6.0° to 5.2°, SN-MP angle decreased from 37.3° to 
36.3°, and Y-axis angle decreased from 61.2° to 59.8°) 
(Table 1; Fig. 4A, B, and D). The axial inclination of the 
upper incisors was significantly palatally upright after 
treatment (U1-SN decreased from 108.3° to 96.8°, and 

Fig. 4  A. Pre-treatment lateral cephalogram. B. Post-treatment lateral cephalogram. C. Post-treatment panoramic radiograph. D. Superimposition of 
cephalometric tracings before (black line) and after (red line) treatment

 

Fig. 3  Pre-treatment dental casts
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U1-L1 increased from 110.2° to 121.5°) (Table 1; Fig. 4A, 
B, and D).

The right maxillary lateral incisor demonstrated nor-
mal pulp vitality and no mobility; however, gingival reces-
sion was observed on the labial side (Fig. 7). Panoramic 
radiograph showed that the root length was acceptable 
(Fig. 4C). CBCT examination revealed varying degrees of 
labial, mesial, and distal alveolar bone resorption (Fig. 9).

The results remained unchanged at the 12-month fol-
low-up. The right maxillary lateral incisor exhibited nor-
mal pulpal vitality, no mobility, and no further gingival 
recession on the labial side (Fig. 10).

Discussion
The treatment for Class II malocclusion with addi-
tional issues such as proclination of the maxillary inci-
sors, crowding, and/or midline deviation often includes 
extraction of the premolars [17] or non-extraction, such 
as distalization of the maxillary molars [18]. In addition 
to the aforementioned conditions, the patient presented 
with an impacted maxillary right lateral incisor in this 
study. Extraction of the premolars risks traction failure 
of the impacted maxillary right lateral incisor, poten-
tially necessitating prosthetic replacement. Alterna-
tively, extraction of the impacted maxillary lateral incisor 
could compromise ideal occlusion and affect the anterior 
esthetics, which also requires prosthodontic methods to 
resolve. Given that the crowns of both maxillary second 
primary molars of the patient were intact and had not 
been exfoliated, the study aimed to distalize the maxillary 
molars and utilize the maxillary leeway space combined 
with surgical exposure for the traction of the impacted 
maxillary right lateral incisor, addressing issues such 
as insufficient space for the alignment of the impacted 
tooth, retraction of the proclined anterior teeth, adjust-
ment of the maxillary midline, and improvement of the 
facial profile through Class II elastics to guide mandibu-
lar advancement.

Distalization of the maxillary molars is a non-extraction 
treatment option for Class II malocclusion. It typically 
utilizes either skeletal anchorage devices or conventional 

Table 1  Cephalometric measurement
Measurement Normal Pretreatment Posttreatment
SNA(°) 82.8 ± 4.0 77.9 78.1
SNB(°) 80.1 ± 3.9 71.9 72.9
ANB(°) 2.7 ± 2.0 6.0 5.2
FH-NP(°) 88.6 ± 3.0 82.9 84.9
NA-PA(°) 4.9 ± 3.0 13.8 11.0
U1-NA(°) 22.8 ± 5.7 30.4 18.7
L1-NB(°) 30.5 ± 5.8 33.4 34.7
U1-L1(°) 124.2 ± 8.2 110.2 121.5
U1-SN(°) 105.7 ± 6.3 108.3 96.8
SN-MP (°) 32.5 ± 5.2 37.3 36.3
L1-MP(°) 93.9 ± 6.2 104.2 105.4
Y-Axis(°) 60.3 ± 3.4 61.2 59.8

Fig. 5  Progress intraoral photographs. A. Pendulum and mandibular fixed appliances were initially used. B. After 5 months of molar distalization, the 
pendulum was removed and a 0.016-inch stainless-steel round archwire with stop bends was utilized to prevent anterior movement of the maxillary first 
molars, and Class II elastics were used to distalize the maxillary canines. C. By the 10-month, sufficient space was prepared for eruption of the impacted 
maxilliary right lateral incisor
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Fig. 7  Post-treatment facial and intraoral photographs

 

Fig. 6  Surgical exposure and orthodontic traction of the impacted maxillary lateral incisor
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anchorage systems, neither of which results in a signifi-
cant difference in the amount of distal molar movement 
[19]. A pendulum was selected for this study. The pen-
dulum can achieve distal movement of the maxillary first 
molars by approximately 2–6.4  mm with disadvantages, 
including distal tipping of the molars and loss of anterior 
anchorage [20]. The standard practice is to passively place 
a Nance button after removing the pendulum to stabilize 
the first molar that has been distalized for 4–5 months, 
allowing the premolars to drift distally before initiating 
fixed orthodontic treatment [10]. In this study, full-arch 
fixed appliances were placed shortly after installing the 
pendulum in the maxilla. This approach enabled the ini-
tial alignment and leveling of the dental arch, while the 

gradual replacement of larger-sized archwires prevented 
distal tipping of the molars during the distalization of the 
maxillary molars. Upon achieving a super Class I rela-
tionship and removing the pendulum appliance, the tran-
sition to thicker stainless-steel wires with stop bends was 
facilitated for both the maxillary and mandibular dental 
arches (Fig. 5B). The rationale behind this approach was 
that, in the maxilla, stop bends were incorporated into 
thicker arch wires to maintain arch length and prevent 
anterior movement of the molars while minimizing the 
loss of anchorage in the premolars. Additionally, in the 
mandible, thicker wires ensured that Class II elastics 
could be immediately applied after removal of the pen-
dulum appliance, which served to distalize the maxillary 

Fig. 9  CBCT examination of the maxillary right lateral incisor following alignment. A. Coronal plane shows mesial and distal alveolar bone resorption 
extended to the middle third of the root. B and C. Transversal and sagittal planes show labial alveolar bone resorption

 

Fig. 8  Post-treatment dental casts
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canines and premolars, prepare space for impacted tooth 
eruption, retract the upper anterior teeth, and guide 
mandibular advancement.

A slight clockwise mandibular rotation is generally 
observed after treatment with the pendulum appliance 
[21] and class II elastics [22]. However, in this study, 
counterclockwise rotation of the mandible was noted, as 
evidenced by a decrease in the Y-axis angle from 61.2° to 
59.8° and a reduction in the SN-MP angle from 37.3° to 
36.3°. In fact, a critical contributing factor to the observed 
changes in mandibular position is the growth and devel-
opment of the mandible. In a longitudinal study on cra-
niofacial growth of untreated Class II girls aged 9–18 
years, Yoon et al. [23] noted that with growth, their faces 
became more flattened and ANB angles reduced, while 
the mandible exhibited forward rotation with decreased 
MP-SN and gonial angles. Kim et al. [24] also concluded 
that the mandible undergoes anterior or forward rotation 

during growth and development in a longitudinal study 
on condylar and mandibular rotation in untreated indi-
viduals with Class II malocclusion. The cephalometric 
superimposition images from pre- and post-treatment 
clearly demonstrate mandibular growth and develop-
ment (Fig. 4D). Therefore, we speculate that the growth 
and development of the mandible rather than both the 
pendulum and the Class II elastics mainly contributed to 
the change of the post-treatment mandible position.

In mixed dentition space management, the leeway 
space is often used to address anterior crowding [12]. It is 
recommended to initiate treatment in the late mixed den-
tition stage, just before exfoliation of the second primary 
molars, to maximize growth potential and patient com-
pliance while utilizing the leeway space [25]. Regarding 
the statistics on the size of leeway space in the maxilla, 
Imai et al. [26] reported that the average leeway space per 
side is approximately 1.46  mm, while Botero et al. [27] 

Fig. 10  Twelve-month follow-up facial and intraoral photographs
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stated a figure of approximately 1.556  mm. In the pres-
ent study, the measured leeway space on each side of the 
maxilla was approximately 1.4 mm. This implies that the 
space created by distalizing the maxillary first molar, in 
conjunction with the leeway space in the maxilla, would 
be jointly used for the distal movement of the premolars 
and canines, alignment of the impacted right maxillary 
lateral incisor, and retraction of the upper anterior teeth.

The incidence of impacted maxillary incisors caused by 
odontomas is approximately 9% [3]. It has been reported 
that 32% of the impacted teeth erupt spontaneously fol-
lowing the removal of odontomas [28], and the eruption 
prevalence is even higher when orthodontic traction is 
applied after removing obstacles in the eruption path 
[29]. In this study, the impacted maxillary right lateral 
incisor did not erupt spontaneously after odontoma 
removal. Surgical exposure combined with orthodontic 
traction was performed in the 10th month of treatment, 
and it took 24 months to fully align the impacted teeth. 
However, the gingival recession was noted on the maxil-
lary right lateral incisor following alignment (Fig. 7), and 
CBCT revealed loss of alveolar bone (Fig. 9). This might 
be related to the insufficient keratinized gingiva to the 
labial aspect, inadequate torque control of the maxillary 
right lateral incisor, and the open surgical procedure [5]. 
In a recent systematic review, Chambrone et al. noted 
that untreated buccal gingival recession defects in indi-
viduals with good oral hygiene are highly prone to an 
increase in recession depth on long-term follow-up [30]. 
Although no progression of the gingival recession was 
noted at the 12-month follow-up in our case, long-term 
monitoring remains necessary. If the patient perceives 
the gingival recession as aesthetically concerning or if 
it worsens in the future, periodontal surgical interven-
tions, such as a free gingival graft, subepithelial connec-
tive tissue autograft, or guided tissue regeneration, may 
be required [31].

Conclusions
Molar distalization and use of the leeway space can avoid 
the need for tooth extraction during orthodontic treat-
ment. Molar distalization and use of the leeway space can 
provide sufficient space to correct Class II molar relation-
ship, align impacted teeth, and retract the maxillary ante-
rior teeth. Retraction of the maxillary anterior tooth and 
guidance for mandibular advancement can improve the 
lateral facial profile.

Abbreviations
CBCT	� Cone-Beam computed tomography

Acknowledgements
Not applicable.

Author contributions
TX (corresponding author) contributed to designing the orthodontic 
treatment, played a pivotal role in its execution, and guided the drafting 
of the manuscript. KM summarized the case data, conceived the focus of 
the case report, and wrote this manuscript. LC, ZP, and TX contributed to 
the acquisition and analysis of case data. WZ and ZJ performed surgical 
procedures. All the authors have read and approved the final version of the 
manuscript.

Funding
This study was funded by Medical Science Research Project of Hebei (No. 
20240519).

Data availability
All data supporting the findings of this study are included within the 
manuscript.

Declarations

Ethics approval and consent to participate
The study participant provided written informed consent.

Consent for publication
Written informed consent was obtained from the parents/legal guardians of 
the participants for publication of the case report and accompanying images.

Competing interests
The authors declare no competing interests.

Received: 16 January 2025 / Accepted: 7 April 2025

References
1.	 De Ridder L, Aleksieva A, Willems G, Declerck D, Cadenas de Llano-Pérula M. 

Prevalence of orthodontic malocclusions in healthy children and adoles-
cents: A systematic review. Int J Environ Res Public Health. 2022;19:7446.

2.	 Al-Zoubi H, Alharbi AA, Ferguson DJ, Zafar MS. Frequency of impacted teeth 
and categorization of impacted canines: A retrospective radiographic study 
using orthopantomograms. Eur J Dent. 2017;11:117–21.

3.	 Betts A, Camilleri GE. A review of 47 cases of unerupted maxillary incisors. Int 
J Paediatr Dent. 1999;9:285–92.

4.	 Cowan RG Jr. Treatment of a patient with a class II malocclusion, impacted 
canine, and severe malalignment. Am J Orthod Dentofac Orthop. 
2000;118:693–8.

5.	 Pinho T, Neves M, Alves C. Impacted maxillary central incisor: surgical 
exposure and orthodontic treatment. Am J Orthod Dentofac Orthop. 
2011;140:256–65.

6.	 Becker A, Chaushu G, Chaushu S. Analysis of failure in the treatment of 
impacted maxillary canines. Am J Orthod Dentofac Orthop. 2010;137:743–54.

7.	 Sajnani AK, King NM. Retrospective audit of management techniques for 
treating impacted maxillary canines in children and adolescents over a 
27-year period. J Oral Maxillofac Surg. 2011;69:2494–9.

8.	 Chaushu S, Becker T, Becker A. Impacted central incisors: factors affect-
ing prognosis and treatment duration. Am J Orthod Dentofac Orthop. 
2015;147:355–62.

9.	 Bariani RCB, Guimarães CH, Moura WS, Ortolani CLF, Henriques JFC, Pereira-
Bellini SA. Treatment of class II malocclusion and unerupted upper canines 
with self-ligating appliance. Indian J Dent Res. 2018;29:391–5.

10.	 Caprioglio A, Fontana M, Longoni E, Cozzani M. Long-term evaluation of the 
molar movements following pendulum and fixed appliances. Angle Orthod. 
2013;83:447–54.

11.	 Nguyen VA, Ngoc VTN, Ha TTT. Severe overjet and deep overbite correction 
by En masse distalization using lingual appliances and mini-implant Anchor-
age: two case reports. Clin Investig Orthod. 2022;81:217–28.

12.	 Ngan P, Alkire RG, Fields H Jr. Management of space problems in the primary 
and mixed dentitions. J Am Dent Assoc. 1999;130:1330–9.

13.	 Gianelly AA. Leeway space and the resolution of crowding in the mixed 
dentition. Semin Orthod. 1995;1:188–94.



Page 11 of 11Mao et al. BMC Oral Health          (2025) 25:562 

14.	 Brennan MM, Gianelly AA. The use of the lingual arch in the mixed dentition 
to resolve incisor crowding. Am J Orthod Dentofac Orthop. 2000;117:81–5.

15.	 Martín-Vacas A, Caleya AM, Gallardo NE. Comparative analysis of space 
maintenance using transpalatal arch and Nance button. J Clin Pediatr Dent. 
2021;45:129–34.

16.	 Önçag G, Seçkin O, Dinçer B, Arikan F. Osseointegrated implants with pen-
dulum springs for maxillary molar distalization: A cephalometric study. Am J 
Orthod Dentofac Orthop. 2007;131:16–26.

17.	 Wong KF, Chen W, Ren J, Yang Y, Lin Y. Effects of Two-Phase treatment with 
functional appliances followed by extraction versus One-Phase treatment 
with extraction in class II growing patients: A Case-Control study. J Clin Med. 
2022;11:7428.

18.	 Abdelhady NA, Tawfik MA, Hammad SM. Maxillary molar distalization in treat-
ment of angle class II malocclusion growing patients: uncontrolled clinical 
trial. Int Orthod. 2020;18:96–104.

19.	 Soheilifar S, Mohebi S, Ameli N. Maxillary molar distalization using conven-
tional versus skeletal anchorage devices: A systematic review and meta-
analysis. Int Orthod. 2019;17:415–24.

20.	 Al-Thomali Y, Basha S, Mohamed RN. Pendulum and modified pendulum 
appliances for maxillary molar distalization in class II malocclusion - A system-
atic review. Acta Odontol Scand. 2017;75:394–401.

21.	 Polat-Ozsoy Ö, Kircelli BH, Arman-Ozçirpici A, Pektaş ZO, Uçkan S. Pendulum 
appliances with 2 anchorage designs: conventional anchorage vs bone 
anchorage. Am J Orthod Dentofac Orthop. 2008;133:e3399–17.

22.	 Aras I, Pasaoglu A. Class II subdivision treatment with the forsus fatigue 
resistant device vs intermaxillary elastics. Angle Orthod. 2017;87:371–76.

23.	 Yoon SS, Chung CH. Comparison of craniofacial growth of untreated class I 
and class II girls from ages 9 to 18 years: A longitudinal study. Am J Orthod 
Dentofac Orthop. 2015;147:190–6.

24.	 Kim J, Nielsen IL. A longitudinal study of condylar growth and mandibular 
rotation in untreated subjects with class II malocclusion. Angle Orthod. 
2002;72:105–11.

25.	 DiBiase A. The timing of orthodontic treatment. Dent Update. 
2002;29:434–41.

26.	 Imai H, Sakurai A, Shintani S. Reconsideration of leeway space calculated 
using models from same patients at different growth stages. Bull Tokyo Dent 
Coll. 2023;63:167–75.

27.	 Botero P, Gonzalez Ariza S, Meneses D, Zapata E, Gonzalo Alvarez L. Appraisal 
of the difference between the mesiodistal diameters of deciduous incisors 
and molars and permanent teeth. Eur J Paediatr Dent. 2015;16:39–44.

28.	 Ashkenazi M, Greenberg BP, Chodik G, Rakocz M. Postoperative prognosis of 
unerupted teeth after removal of supernumerary teeth or odontomas. Am J 
Orthod Dentofac Orthop. 2007;131:614–9.

29.	 Seehra J, Mortaja K, Wazwaz F, Papageorgiou SN, Newton JT, Cobourne MT. 
Interventions to facilitate the successful eruption of impacted maxillary inci-
sor teeth due to the presence of a supernumerary: A systematic review and 
meta-analysis. Am J Orthod Dentofac Orthop. 2023;163:594–608.

30.	 Chambrone L, Tatakis DN. Long-term outcomes of untreated buccal 
gingival recessions: A systematic review and meta-analysis. J Periodontol. 
2016;87:796–808.

31.	 Novaes AB Jr, Palioto DB. Experimental and clinical studies on plastic peri-
odontal procedures. Periodontol 2000. 2019;79:56–80.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Combined use of molar distalization and leeway space for class II division 1 malocclusion with odontoma-induced impacted maxillary right lateral incisor in the mixed dentition: a case report
	﻿Abstract
	﻿Background
	﻿Diagnosis and etiology
	﻿Treatment objectives
	﻿Treatment alternatives
	﻿Treatment progress
	﻿Treatment results

	﻿Discussion
	﻿Conclusions
	﻿References


