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Orthodontic treatment of skeletal maxillary protrusion with dual bite: a case report and literature review
ZHAO Zhuannong, LIU Junfeng, ZHANG Wenzhong, LIU Chufeng. Department of Orthodontics, Stomatological Hospi-
tal, Southern Medical University, Guangzhou 510280, China

Corresponding author: LIU Chufeng, Email: xyzmmok@smu.edu.cn

[Abstract] Objective To evaluate the clinical efficacy and stability of a centric relation (CR)-guided approach
combined with micro-implant anchorage and long traction hooks for root-controlled retraction of the maxillary anterior
teeth in a patient with skeletal maxillary protrusion and dual bite, and to provide a reference for clinical practice. Meth-
ods A case of a 29-year-old female patient with skeletal maxillary protrusion and an asymptomatic discrepancy be-
tween the maximum intercuspation position (MIP) and CR (dual bite) was reported. First, the CR was identified and ob-
tained by cone beam computed tomography examination and clinical techniques, then was stabilized by glass ionomer
bite registration and myofunctional training. Maintaining the CR, the maxillary micro-implants combined with long trac-
tion hooks were used to correct skeletal maxillary protrusion by facilitating maxillary anterior teeth retraction, and fi-
nally a new intercuspal occlusion was established to maintain long-term stability. A literature review was conducted to
contextualize the treatment rationale and key steps. Results  Post-treatment, a coordinated and stable functional occlu-

sion was established in CR without temporomandibular joint symptoms, and the condylar location was coordinated with
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the glenoid fossa. Controlled root retraction of the maxillary anterior segment and facial profile improvement were
achieved. At 3-year follow-up, both occlusion in the CR and condylar positions remained stable. The literature review
indicated that, in patients with CR-MIP discrepancy, prioritizing the identification and stabilization of CR is critical,
and micro-implant anchorage with long traction hooks effectively facilitates maxillary anterior teeth retraction and pro-
file improvement. Conclusion For skeletal maxillary protrusion with dual bite, a CR-first strategy combined with

micro-implant anchorage and long-hook mechanics for root-controlled anterior retraction can concurrently improve sto-

matognathic function and facial aesthetics, demonstrating favorable mid- to long-term stability.

[Key words] skeletal maxillary protrusion; dual bite; centric relation; maximum intercuspation position; tem-

poromandibular joint; condylar displacement; micro-implant anchorage; traction hooks; root-controlled retrac-

tion; maxillary anterior teeth
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a: facial photographs of a 29-years-old female patient, the maximum intercuspation position (MIP) shows maxillary and mandibular protrusion, the
centric relation (CR) shows mandibular posterior movement comparing to MIP; b: intraoral images in the MIP show Class | relationship, images of
the CR show Class I relationship and deeper overjet, and in images of upper and lower arch with dental attrition, upper arch shows spaces and
lower arch shows mild crowding; c: lateral cephalogram in the MIP shows skeletal Class [ relationship; lateral cephalogram in the CR shows skel-
etal Class Il relationship; temporomandibular joint (TMJ]) radiographs in the MIP show that lines L1 and L2 are parallel to the Frankfort Horizon-
tal (FH) plane and tangent to the superior points of the glenoid fossas and condyles, where the superior space (SS) is the perpendicular distance be-
tween L1 and L.2. The right TMJ superior space (SS) is 7.5 mm and the left TMJ SS is 7.1 mm; TMJ radiographs in the CR show that Lines L3 and
L4 start from the superior points of the glenoid fossas and respectively tangent to the anterior and posterior points of the condyles, where the ante-
rior space (AS) and the posterior space (PS) is the perpendicular distance from the tangent anterior and posterior points of the condyles to the gle-
noid fossas. The right TMJ AS is 1.9 mm, SS is 3.9 mm, and PS is 1.8 mm; the left TMJ AS is 1.8 mm, SS is 3.8 mm, and PS is 1.7 mm; d: pan-
oramic radiograph shows the existence of 18, 28, 38, 48; e: superimposed cephalometric tracings of pretreatment MIP (green lines) and CR (black
lines); pretreatment mandible moves backward in the CR comparing to in the MIP
Figure 1  Pretreatment photographs and imaging examinations of a 29-year-old female patient with skeletal maxillary protrusion

and dual bite
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a: intraoral photographs (treatment at month 6) show glass ionomer on the occlusal surfaces of the maxillary molars (shown as red circles); b: intra-

oral photographs (treatment at month 24) show a Class I canine and molar relationship (shown as red circles); c: lateral cephalogram shows a skel-

etal and occlusal Class I relationship; d: superimposed cephalometric tracings of the pretreatment maximum intercuspation position (MIP) (green

lines), pretreatment centric relation (CR) (black lines), and mid-treatment position (blue lines), showing that the mandibular position during the

treatment remains in the pretreatment CR, distinct from the pretreatment MIP; e: temporomandibular joint (TMJ) radiographs show that the condy-

lar location is coordinated with the glenoid fossa

Figure 2 Photographs and imaging examinations of a 29-year-old female patient with skeletal maxillary protrusion and dual bite

during the orthodontic treatment
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a: immediately posttreatment and 3 years posttreatment, facial photographs show that skeletal maxillary protrusion is improved and the treatment
kept stable; b: immediately postireatment and 3 years posttreatment, intraoral photographs show a Class I canine and molar relationship with nor-
mal overbite and overjet, and the occlusal relationship is well retained; ¢: immediately posttreatment, lateral cephalogram shows the skeletal Class
I relationship; immediately posttreatment, a panoramic radiograph shows the Class I occlusal relationship; 3 years posttreatment, a lateral cephalo-
gram and panoramic radiograph show the stability of the treatment; d: superimposed cephalometric tracings of the centric relation (CR) pretreat-
ment (black lines), immediately posttreatment (red lines), and 3 years postireatment (yellow lines), which show that the mandibular position trac-
ings in the CR pretreatment, immediately postireatment and 3 years postireatment are superimposed well

Figure 3 Photographs and imaging examinations of a 29-year-old female patient with skeletal maxillary protrusion and dual bite

immediately posttreatment and 3 years posttreatment
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Table 1

X-ray cephalometric measurements of a 29-year-old female patient with skeletal maxillary protrusion and dual bite before and

after orthodontic treatment xts

Measurement index Pretreatment MIP Pretreatment CR

Immediately posttreatment 3 years posttreatment Normal value

SNA /° 91.7 917
SNB/° 88.0 85.2
ANB/° 37 6.5
FH-NP /° 91.5 89.3
NA-AP/° 9.7 13.7
UL-NA / mm 95 95
UI-NA/° 28.8 29.8
LI-NB / mm 115 115
LI-NB/° 37.0 378
UI-L1/° 110.4 105.8
UI-SN/° 120.5 1215
LI-MP/° 104.1 106.5
SN-MP / ° 25.0 26.1
FMA /° 20.7 21.9
Yaix (SGn-SN) / ° 64.6 66.1
Pg-NB / mm -1.8 -0.1

89.0 90.1 83.0+£3.9
84.4 84.8 80.4+3.6
5.5 53 2.6+1.8
90.3 88.8 85.8+3.1
11.0 11.0 5.2+2.1
-0.5 1.1 5.8+2.1
12.8 16.2 23.6+4.6
4.9 5.0 7.2+2.0
242 22.1 30.8+4.9
137.5 136.5 119.3+7.0
102.7 106.3 105.7+6.3
91.2 91.5 97.1£5.1
25.6 25.8 32.7+4.5
21.6 21.8 28.1+5.5
66.4 66.1 63.4+3.8
0.3 0 0.3x1.3

MIP: maximum intercuspation position; CR: centric relation; S: sella; N: nasion; A: subspinale; B: supramental; Pg/P: pogonion; Gn: gnathion; FH: Frank-

fort horizontal plane; SN: the plane of S-N; NA: the plane of N-A; NB: the plane of N-B; NP: the plane of N-P; AP: the plane of A-P; Ul: upper incisor;

L1: lower incisor; MP: mandibular plane; SGn: the plane of S-Gn; SNA: sella-nasion-subspinale angle; SNB: sella-nasion-supramental angle; ANB: differ-
ence between SNA and SNB; FH-NP: the angle between the FH and NP; NA-AP: the angle between the NA and AP; U1-NA (mm): the distance from the
edge of the Ul to NA; UI-NA: the angle between the long axis of the Ul and NA; L1-NB (mm): the distance from the edge of the L1 to NB; L1-NB: the

angle between the long axis of the 1.1 and NB; Ul-L1: the angle between the long axis of the Ul and L1; U1-SN: the angle between the long axis of the
Ul and SN; L1-MP: the angle between the MP and the long axis of L1; SN-MP: the angle between the MP and SN; FMA: the angle between the MP and
FH; Yaix (SGn-SN): the angle between the SGn and SN; Pg-NB (mm): the distance from the Pg to NB
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a: pretreatment maximum intercuspation position (MIP) condyles

move forward and downward, leaving the physiologic centric area
of the glenoid fossas ; b: pretreatment centric relation (CR) con-
dyles are coordinated with the glenoid fossas; c: condylar loca-
tion remains after the treatment; d: condylar location remains 3
years posttreatment. TMJ: temporomandibular joint
Figure 4 TM] radiographs of a 29-year-old female pa-
tient with skeletal maxillary protrusion and dual bite be-
fore and after orthodontic treatment
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Table 2 The joint space measurements of a 29-year-old female
patient with skeletal maxillary protrusion and dual bite before

and after orthodontic treatment

Measurement Pretreatment Pretreatment Immediately 3 years

index MIp CR posttreatment posttreatment
Right AS/ mm — 1.9 1.9 1.9
SS / mm 7.5 3.9 3.9 3.9
PS/ mm — 1.8 1.9 1.9
Left AS/mm — 1.8 1.8 1.8
SS / mm 7.1 3.8 39 3.9
PS/ mm — 1.7 1.8 1.8

MIP: maximum intercuspation position; CR: centric relation; AS: ante-

rior space; SS: superior space; PS: posterior space

a: root-controlled retraction of the maxillary anterior teeth by a
long traction hook and micro-implant anchorage; b: crown tipping
retraction of maxillary anterior teeth by a short traction hook and
micro-implant anchorage. Point R: center of resistance of maxil-
lary anterior teeth

Figure 5 Mechanical schematic diagram of different

lengths of traction hooks for maxillary anterior retraction
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