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The following case report describes the treatment of a 20-year-old man with dental and facial asymmetry. Patient presented upper
dental midline shifted 3mm to right side and the lower one 1mm to left side, skeletal class I, molar class I and canine class III on
the right side, molar class I and canine class II on the left side, and upper and lower crowding on teeth #12, #15, #22, #24, #34, and
#35 in crossbite. The treatment plan provided four extractions: in the superior arch the right second and the left first premolar and
in the lower arch first premolars on the left and right sides. Wire-fixed orthodontic device was used in combinations with coils to
correct the midline deviation and to close post-extractive spaces, avoiding miniscrew implants. At the end of the treatment,
optimal functional and aesthetic results were obtained: realignment of the midline improved facial symmetry, correction of the
crossbite on both sides, and a good occlusal relationship.

1. Introduction

Midline deviations is one of the more difficult, common, and
persistent problem that all orthodontists must face, and it
might be seen in all types of malocclusions [1]. It is very
often seen lack of midline correspondence between the
upper and lower arches or even if both corresponding may
not be symmetrically placed in the face [2].

Dental asymmetry could be caused by unilateral cross-
bites, arch form not symmetric or upper and lower arches
not congruent. In order to correct midline deviation, the first
step in the diagnosis and treatment planning of all patients
should be to make correct differential diagnosis to identify
these asymmetries, to differentiate between those that are
of a dental or a skeletal origin, and to evaluate the effects
on the occlusion [1, 2].

It is only then that the clinician can make a valid decision
concerning the need for surgery or a nonsurgical approach: if
the choice of treatment is non-surgical, the clinician has to
decide if the extraction is the treatment of choice.

The causes of these asymmetries can be multiple:

(1) Skeletal origin: asymmetric maxilla or, more likely,
an asymmetric mandible [2].

(2) Lateral mandibular deviation [1].

(3) Asymmetries of the upper and/or lower arch [1].

(4) Abnormal dental eruption, premature loss of pri-
mary teeth, or loss of permanent teeth [2].

(5) Tipping and/or drifting on the upper and/or lower
incisor [1].

(6) Any combination of these factors [1].

2. Case Presentation

2.1. Diagnosis and Etiology. A 20-year-old male patient pre-
sented to our clinic with chief complaints of mandibular
deviation and crowding. On extraoral examination, facial
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Figure 1: Continued.
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asymmetry was observed, and his chin was deviated to the
left side (Figure 1(a)). The patient was evaluated by a thought-
ful clinical evaluation: patient had not temporomandibular
joint (TMJ) problems or pains or sounds during protrusion
and lateral movements. Class I molar and class III canine on
the right side, class I molar and canine class II on the left side
were seen. Additionally, there was a lower midline shift 1mm
to left side and upper midline shift 3mm to right side. A cross-

bites of teeth #12, #15, #22, #24, #34, and #35 were present
(Figures 1(b) and 1(c)). Class III relationship in the right side
is associated to an asymmetric growth of the jaw, to upper arch
contraction, and to midline maxillomandibular deviation.

The intraoral examination confirmed on the right side
class I molar and class III canine, on the left side class I
molar and class II canine, teeth #12, #15, #22, #24, #34,
and #35, in crossbite (Figures 1(b) and 1(c)).

(c)

Figure 1: (a) Initial extraoral frontal rest—extraoral frontal smile and initial extraoral left and right profile photographs. (b) Pretreatment
intraoral upper and lower occlusal image, right and left lateral photographs. (c) Pretreatment model cast.
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Cephalometric measurements (e.g., latero-lateral cepha-
lometric analysis, see Table 1) revealed a skeletal class I mal-
occlusion (ANB 2.5°), with a biretrusion: (SNA 76.1° and
SNB 73.6°), and a hyperdivergent growth pattern (S-NA
and GO-ME 40.3°). The Wits appraisal was 3.6. The distance
between the upper incisors and NA-PG is 8.77mm, and
lower incisor was 4.74mm. The UI^SN was 100.45° and
LI^GOME was 91.7°. The interincisal angle was 127.57°.
Posterior–anterior cephalometry (Table 2) showed good
maxillo-mandibular widths (maxillary qidth= 66.1 and
mandibular width=93.1) occlusal plane canting (occlusal
plane tilt = 4.6°), and mandibular lateral deviation and slight
differences in the distances of the molars.

The panoramic radiograph showed the presence of all
permanent teeth, except teeth #18 and #48 (Figure 2).

After radiological and facial evaluation, the patient was
diagnosed with a class I malocclusion, presenting a dolicho-
facial, asymmetrical, and concave profile with bi-retrusion.
The etiology of the asymmetry is multifactorial linked to a
combination of skeletal and dental factors.

2.2. Treatment Objectives. The treatment objectives were:

(i) to correct upper and lower midline deviation;

(ii) to align the upper and lower crowding;

(iii) to correct the crossbite;

(iv) improvement of the profile and aesthetic; and

(v) good functional occlusion.

To achieve these objectives it has been proceeded with
extractions of teeth #15 and #24 in the upper arch and of
teeth #34 and #44 in the lower arch, subsequent symmetriza-
tion of the arches and closure of the spaces. The extractions
were done to solve severe crowding. In the maxillary arch,
asymmetric extractions were done to correct the midline
deviation; in the lower arch, symmetric extractions of bicus-
pid were done to reduce the class III tendency of the patient.

2.3. Therapeutic Alternatives. The therapeutic alternatives
were:

(i) Orthodontic treatment with four asymmetric
extractions and closing spaces with temporary
anchorage devices (TADs).

(ii) Orthodontic treatment without extractions treat-
ment using no friction brackets appliance in upper
arch even if the midline correction would be difficult.

Table 1: Cephalometric analysis (Jarabak) before and after the
treatment.

Measurement Initial Final Normal

S^N^A (°) 76.1 76.7 81

S^N^B (°) 73.6 74.6 79

A^N^B (°) 2.5 2.1 2

SN^Pog 74.1 74.9 80

S (°) 126.5 127.2 123 ± 5
AR (°) 150.3 150.6 143 ± 6
Go (°) 123.5 122.8 130 ± 7
Upper gonial angle (°) 45.7 46.2 52–55

Lower gonial angle (°) 77.8 76.7 70–75

N^S^Ar^Go^Gn (°) 400.3 400.6 396

Ans-Pns/Go-Me (°) 40.3 40.6 32

SN (mm) 69.9 68.4 71

GoMe (mm) 78.6 78.6 71

S-Ar (mm) 42.3 41.6 32

Ar-Go (mm) 43.1 39.1 44

Dentoalveolar compenent

UI^SN (°) 100.45 104.67 102 ± 2
LI^GOME (°) 91.7 89.62 90 ± 3
Interincisal angle (°) 127.57 125.09 135

UI^NPog (mm) 8.77 5.69 +2/+4

LI^NPog (mm) 4.74 2.17 −2/+4

Table 2: Posterior–anterior cephalometric analysis (Ricketts)
before and after the treatment.

Measurement Initial Final Normal

Craniofacial relation

Postural symmetry (°) 0.6 −0.5 0± 2
Deep skeletal structure

Nasal width (mm) 26.8 26.8 25 ± 2
Nasal height (mm) 75.5 75.5 44:5 ± 3
Maxillary width (mm) 66.1 66.1 61:9 ± 2
Mandibular width (mm) 93.1 93.1 76:1 ± 2
Facial width (mm) 116.8 116.1 116 ± 3

Maxillo-mandibular relationships

Frontal convexity, left (mm) 15.9 16.6 7.7

Frontal convexity, right (mm) 13.9 16.4 7.7

Maxillo-mandibular midline (mm) 2.4 −2.0 0.7

Skeletal/dental

Occlusal plane tilt (°) 4.6 −0.1 0 ± 2
Molar to jaw, left (mm) 15.6 21.2 6:3 ± 1:7
Molar to jaw, right (mm) 18.8 18.3 6:3 ± 1:7
Denture to jaw midline (mm) 0.0 −0.3 0 ± 1:5

Dental relationships

Molar relation, left (mm) 0.5 −1.6 1:5 ± 2
Molar relation, right (mm) 0.4 1.6 1:5 ± 2
Intermolar width, lower (mm) 47.4 44.2 55 ± 2
Intercuspid width, lower (mm) 18.7 21.2 22:7 ± 2
Denture midline discrepancy (mm) –2.5 0.1 0 ± 1:5
GA—Menton (mm) right side 57.1 57.3 48.7

AG—Menton (mm) left side 55.0 55.5 48.7
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(iii) Orthodontic treatment without extractions using in
upper arch, TADs on the left side to obtain asym-
metric distalization; and in lower arch, interproxi-
mal reduction) and no friction brackets appliance.

(iv) Four asymmetric extractions and orthognathic surgery.

Whenever the facial asymmetry is severe, it is better to
solve the problem through orthodontics decompensation
and asymmetric jaw surgery [3]. In the other side, if the
asymmetry is mild, it may be difficult for the patient to agree
the surgery, and occlusal problems may be corrected
through orthodontic treatment alone: severe dental midline
deviation relative to the face very often require teeth extrac-
tions. Small asymmetries can be corrected with intermaxil-
lary elastics or mini-implants, asymmetric extractions, and
stripping [4]. It is important to maintain the proper anchor-
age control, during the necessary asymmetrical movement,
to achieve an ideal class first occlusion. In the most of cases,
it is difficult to improve facial asymmetry without orthog-
nathic surgery, but in some patients, it can be obtained by
orthodontic treatment alone [5].

2.4. Treatment Progress. Fixed orthodontic treatment
started with fixed appliance in the upper and inferior
arches. Four premolars (teeth #15, #24, #34, and #44) were
extracted to correct the inferior and superior midline and
to reduce crowding. Furthermore, in an initial phase, a lin-

gual arch was used as an anchorage. After extractions, the
arches were symmetrized with coils and then space clo-
sures were done.

The wire sequence adopted for alignment and leveling
was the following:

(i) 0.014 NiTi wire upper and lower arch.

(ii) 0.016 NiTi wire upper and lower arch.

(iii) 0:016 × 0:016 stainless steel wire upper and lower
arch with asymmetric lace backs and then asym-
metric elastics.

(iv) 0:020 × 0:020 NiTi wire upper and lower arch
with band back, coil spring open between teeth
#21 and #23 to correct the midline, and lacebacks
between teeth #47 and #43 to distalize the canine
was performed (Figure 3).

(v) Coil spring open between teeth #12 and #13 to cor-
rect the midline. In the lower arch coil, spring
closed between teeth #47 and #43 and hook to
close post-extractive space (Figure 4).

(vi) 19 × 25 stainless steel posted in lower arch with
coils to close the post-extractive space between
teeth #47 and #43.

Figure 2: Pretreatment panoramic, antero-posterior, and cephalometric radiographs.
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(vii) An antispee wire 19 × 25 stainless steel wire in
upper arch and antispee wire 16 × 22 stainless steel
in lower arch.

(viii) 0.015 NiTi wire upper arch.

(ix) 0:016 × 0:022NiTi wire in lower arch with antispee.

(x) 0:019 × 0:025 upper arch stainless steel wire with
superspee and surgery arch lock in distal position
to teeth #22 to close the space with a traction

Figure 3: Intraoral views of treatment. Start of leveling and extraction of teeth #14, #25, #34, #44 and lingual arch for anchorage. Lace back
between teeth #47 and #43 to distalize the canine, coil spring open between teeth #21 and #23 applied to close the extraction space and to
correct the midline deviation. 0:020 × 0:020 NiTi wire upper and lower arch with band back.

Figure 4: Intraoral views of treatment. Coil spring open between teeth #12 and #13 to correct midline. In lower arch, coil spring closed
between teeth #47 and #43, and hook to close post-extractive space. 0:019 × 0:025 stainless steel wire in upper arch with superspee and
surgery arch lock in distal position to teeth #22 to close the post-extractive space. 0:016 × 0:022 NiTi wire in lower arch with antispee.
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(a)

(b)

Figure 5: Continued.
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module “coil spring” 200 g with 0:012 × 0:30 sec-
tion: medium strength.

At the end of the treatment, 36 months long, Hawley
retainers were delivered to the patient.

3. Results

At the end of treatment, a good occlusal relationship was
achieved, with the correction of the crowding, and of occlusal
plane canting, coincidence of midlines, and the correction of
canine class III and II malocclusion, without the need of min-
iscrews. The occlusion was stable and functional and the
facial aesthetic was optimal (Figures 5(a), 5(b), 5(c), and 6).

Final cephalometric analysis showed values for ANB
2.1°; SNA 76.7°; SNB 74.6°; and a hyperdivergent growth pat-
tern (S-NA and GO-ME 40.6°). The wits appraisal was 2.9.

The interincisal angle was 125.09° (Table 1). The UI^SN
was 104.67° and LI^GOME was 89.62°. The patient compli-
ance was excellent. Final postero-anterior cephalometric
analysis showed an improvement of skeletal relationships
both in the sagittal and transversal planes and correction
of occlusal plane canting.The 5-year follow up showed the
stability of the results obtained (Figure 7).

4. Discussion

Correction of dental asymmetries is considered a difficult
process, due to misdiagnosis and poorly planned treatment
mechanics [6].

Patients with dentoalveolar asymmetries quite often
present some of the most biomechanically challenging situa-

tions, which may require different therapeutic options and
include combined orthodontic-surgical treatments. Where
the patient refuses orthodontic-surgical treatment, teeth
extractions could be fully correct malocclusions as in the
case-report presented [7].

In order to correct the midline deviation and to solve
anterior crowding, teeth extraction was necessary: in the
superior arch the second right, due to the position plus
crowding and the first left premolar were extracted, whereas
in the lower arch, the first left and right premolars were
extracted. The asymmetric extractions allowed to correct
midline deviation and anterior crowding favoring unilateral
movement of the posterior teeth without using intermaxil-
lary elastics [1], obtain occlusal stability and a good response
on patient profile [8–10].

Extraction of the first four premolars could have been an
another option because it offered the advantage of using a
simpler mechanism than control of anchorage and to pre-
serve the contact point between the second premolar and
the first molar (more anatomically correct and preferable
than the contact of the first premolar with the first molar)
[4, 11, 12]. Usually, the first premolars are chosen because
of their position and compatible size with most types of
cases. Although as a rule, the extraction of second premolars
is not indicated for cases with great discrepancies [4], the
option to extract the upper second right premolar depended
on its position and crowding in agreement with Araújo and
Caldas [13]. However, space closure in asymmetric extrac-
tion presents challenges related to anchorage control. The
closure of the post-extractive space and the correction of
the midline require an optimal manage of the anchorage;

(c)

Figure 5: (a) Post-treatment extraoral frontal rest—extraoral frontal smile and extraoral left and right profile photographs. (b) Post-
treatment intraoral upper and lower occlusal image, right and left lateral photographs. (c) Final model cast.
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two main situations were identified: anchorage loss of
molars during space closure after premolar extraction and
anchorage loss in the incisor or premolar region during dis-
tal movement of molars [14]. A third anchorage category is
skeletal anchorage with miniscrews. The term orthodontic
anchorage was first introduced by Edward Angle and can
be explained as resistance to unwanted movement [15].
The desire to have complete control over anchorage is no
doubt universal among orthodontists [16], in fact, in order
to deserve an ideal first class occlusion while conducting
the necessary asymmetrical movements, in this case it has
been crucial to maintain the proper anchorage control, uti-
lizing lace back, band back, and lingual arch without minis-
crews. An alternative treatment could be the use of mini-
screws applied mesially to the second premolars at the
mucogingival junction, which allow to simultaneously
retract the premolars and canines and subsequently the inci-
sors and to center the midline. Systematic reviews and meta-
analysis demonstrated that the use of mini screws is strongly
recommended in cases of maximum anchorage than other
methods or combinations of treatments and it is associated
with a shorter duration treatment time [17–19]. Whereas
other reviews and meta-analysis showed that miniscrews
have an acceptably low failure rate linked to insertion sites
[20], to minidesign of screws [21], and to cortical bone
thickness [22].

In this case, after premolars extractions, most of the
space was used for midline correction, as well coil spring
open between teeth #21 and #22, lacebacks between teeth
#27 and #23 to distalize the canine and coil spring open
between teeth #11and #21, in the lower arch a coil spring
closed between teeth #47 and #43 to close post-extractive
space. The use of coils as force delivery systems for these
kinds of dental movements is well documented in literature
as reported in several studies which found them faster in
canine retraction compared with elastomeric powerchains
with the cost of more canine tipping and rotation and
more molar tipping [23, 24]. As showed by the study of
Sueri and Turk [25], the use of laceback ligatures proved
to be effective for canine distalization. Less canine and
molar movement was found for the laceback group, but
more controlled movements were obtained for the sagittal,
vertical, and transverse planes.

At the beginning of the treatment patient presented skel-
etal class I, molar class I on the left side and canine class II,
molar class I on the right side and canine class III relation-
ship; at the end of the treatment the patient presents skeletal,
molar, and canine class I, resolution of crossbite, an
improvement of skeletal relationships both in the sagittal
and transversal planes. Overall, the straight-wire mechanics
associated with coils in this case report achieved a good
occlusion.

Figure 6: Post-treatment panoramic, antero-posterior, and cephalometric radiographs.
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5. Conclusion

To obtain stable results at the end of the treatment, espe-
cially while treating midline deviations, it is advisable to
pay attention at the correct diagnostic phase and treatment
plan, in order to select properly the suitable case. The mid-
line deviations were successfully treated by premolars
extractions, coils, and laceback, avoiding the use of minis-
crew. The excellent functional treatment outcome was also
possible due to the patient compliance. This treatment plan
is one of the possible valid approaches without the use of
miniscrew, even if those are an effective method to correct
the midline deviations as well documented in literature. In
case which patient declines orthosurgical alternatives, this
less invasive protocol is well accepted and the result we
obtained shows the effectiveness of the treatment.

Data Availability

Data supporting this research article are available from the
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Consent

The patient hereby grants all rights to publish photographs
or other images of them in the study where they appear as
a patient or subject without payment of any kind. The
patient has been informed that any images of them that do
appear may be modified.

Conflicts of Interest

The author(s) declare(s) that they have no conflicts of
interest.

References

[1] P. D. Lewis, “The deviated midline,” American Journal of
Orthodontics, vol. 70, no. 6, pp. 601–616, 1976.

[2] C. J. Burstone, “Diagnosis and treatment planning of patients
with asymmetries,” in Paper Presented at: Seminars in Ortho-
dontics, vol. 4, no. 3, pp. 153–164, 1998.

[3] H. C. Schwartz, “Efficient surgical management of mandibular
asymmetry,” Journal of Oral and Maxillofacial Surgery, vol. 69,
no. 3, pp. 645–654, 2011.

[4] A. C. O. Ruellas, R. M. O. Ruellas, F. L. Romano, M. M. Pithon,
and R. L. Santos, “Tooth extraction in orthodontics: an evalu-
ation of diagnostic elements,” Dental Press Journal of Ortho-
dontics, vol. 15, pp. 134–157, 2010.

[5] T. Gazit-Rappaport, E. Gazit, and M. Weinreb, “Quantitative
evaluation of lip symmetry in skeletal asymmetry,” The Euro-
pean Journal of Orthodontics, vol. 29, no. 4, pp. 345–349, 2007.

[6] B. Shroff and S. M. Siegel, “Treatment of patients with asym-
metries using asymmetric mechanics,” in Paper Presented at:
Seminars in Orthodontics, vol. 4, no. 3, pp. 165–179, 1998.

[7] J. Rebellato, “Asymmetric extractions used in the treatment of
patients with asymmetries,” Seminars in Orthodontics, vol. 4,
no. 3, pp. 180–188, 1998.

[8] A. A. Gianelly, J. B. Smith, J. R. Bednar, and V. S. Dietz,
“Asymmetric space closure,” American Journal of Orthodon-
tics and Dentofacial Orthopedics, vol. 90, no. 4, pp. 335–341,
1986.

[9] G. Fiorentino and B. Melsen, “Asymmetric mandibular space
closure,” Journal of Clinical Orthodontics, vol. 30, no. 9,
pp. 519–523, 1996.

[10] G. Janson, P. E. Carvalho, R. H. Cancado, M. R. de Freitas, and
J. F. Henriques, “Cephalometric evaluation of symmetric and
asymmetric extraction treatment for patients with class II sub-
division malocclusions,” American Journal of Orthodontics
and Dentofacial Orthopedics, vol. 132, no. 1, pp. 28–35, 2007.

[11] S. Redahan and L. Lagerstrom, “Orthodontic treatment out-
come: the relationship between anterior dental relations and

Figure 7: Five-year follow-up.

10 Case Reports in Dentistry



anterior inter-arch tooth size discrepancy,” Journal of Ortho-
dontics, vol. 30, no. 3, pp. 237–244, 2003.

[12] T. M. Araujo and L. D. Caldas, “Tooth extractions in ortho-
dontics: first or second premolars?,” Journal of Orthodontics,
vol. 24, no. 3, pp. 88–98, 2019.

[13] T. M. Araújo and L. D. Caldas, “Tooth extractions in ortho-
dontics: first or second premolars?,” Dental Press Journal of
Orthodontics, vol. 24, no. 3, pp. 88–98, 2019.

[14] I. Feldmann and L. Bondemark, “Orthodontic anchorage: a
systematic review,” The Angle Orthodontist, vol. 76, no. 3,
pp. 493–501, 2006.

[15] J. P. Jones, M. H. Elnagar, and D. E. Perez, “Temporary skeletal
anchorage techniques,” Oral and Maxillofacial Surgery Clinics,
vol. 32, no. 1, pp. 27–37, 2020.

[16] S. Baumgaertel, “Temporary skeletal anchorage devices: the
case for miniscrews,” American Journal of Orthodontics and
Dentofacial Orthopedics, vol. 145, no. 5, pp. 558–564, 2014.

[17] M. Z. Rizk, H. Mohammed, O. Ismael, and D. R. Bearn, “Effec-
tiveness of en masse versus two-step retraction: a systematic
review and meta-analysis,” Progress in Orthodontics, vol. 18,
no. 1, p. 41, 2018.

[18] C. H. Chen, C. S. Chang, C. H. Hsieh et al., “The use of micro-
implants in orthodontic anchorage,” Journal of Oral and Max-
illofacial Surgery, vol. 64, no. 8, pp. 1209–1213, 2006.

[19] M. A. Cornelis, N. R. Scheffler, H. J. De Clerck, J. F. Tulloch,
and C. N. Behets, “Systematic review of the experimental use
of temporary skeletal anchorage devices in orthodontics,”
American Journal of Orthodontics and Dentofacial Orthope-
dics, vol. 131, no. 4, pp. S52–S58, 2007.

[20] H. Mohammed, K. Wafaie, M. Z. Rizk, M. Almuzian, R. Sosly,
and D. R. Bearn, “Role of anatomical sites and correlated risk
factors on the survival of orthodontic miniscrew implants: a
systematic review and meta-analysis,” Progress in Orthodon-
tics, vol. 19, no. 1, p. 36, 2018.

[21] M. Jedliński, J. Janiszewska-Olszowska, M. Mazur,
K. Grocholewicz, P. Suárez Suquía, and Q. D. Suárez, “How
does orthodontic mini-implant thread miinidesign influence
the stability?—Systematic review with meta-analysis,” Journal
of Clinical Medicine, vol. 11, no. 18, p. 5304, 2022.

[22] W. P. Yu, M. T. Tsai, J. H. Yu, H. L. Huang, and J. T. Hsu,
“Bone quality affects stability of orthodontic miniscrews,” Sci-
entific Reports, vol. 12, no. 1, p. 2849, 2022.

[23] H. Hashemzadeh, M. Soleimani, M. Golbar, A. D. Soltani, and
S. P. Mirmalek, “Canine and molar movement, rotation and
tipping by NiTi coils versus elastomeric chains in first maxil-
lary premolar extraction orthodontic adolescents: a random-
ized split-mouth study,” International Orthodontics, vol. 20,
no. 1, article 100601, 2022.

[24] H. Mohammed, M. Rizk, K. Wafaie, and M. Almuzian, “Effec-
tiveness of nickel-titanium springs vs elastomeric chains in
orthodontic space closure: a systematic review and meta-anal-
ysis,” Orthodontics & Craniofacial Research, vol. 21, no. 1,
pp. 12–19, 2018.

[25] M. Y. Sueri and T. Turk, “Effectiveness of laceback ligatures on
maxillary canine retraction,” The Angle Orthodontist, vol. 76,
no. 6, pp. 1010–1014, 2006.

11Case Reports in Dentistry


	Correction of Midline Deviation and Unilateral Crossbite Treated with Fixed Appliance
	1. Introduction
	2. Case Presentation
	2.1. Diagnosis and Etiology
	2.2. Treatment Objectives
	2.3. Therapeutic Alternatives
	2.4. Treatment Progress

	3. Results
	4. Discussion
	5. Conclusion
	Data Availability
	Consent
	Conflicts of Interest



