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The etiology of anterior open 
bite is generally multifacto-

rial, involving a combination of 
skeletal, dental, and functional 
effects.1-4 Potential causes have 
been listed as unfavorable growth 
patterns,5,6 digit-sucking habits,7-9 
enlarged lymphatic tissue,7,10 he-
redity,8,11 and oral functional ma-
trices.12 The most common char-
acteristics of anterior open bite 
are incisor protrusion and over-
eruption,13-16 but other features 
may include excessive gonial, 

mandibular, and occlusal plane 
angles; a short mandibular body 
and ramus; excessive lower ante-
rior facial height; reduced lower 
posterior facial height and upper 
anterior facial height; a retrusive 
mandible; a Class II tendency; di-
vergent cephalometric planes; a 
steep anterior cranial base17; and 
inadequate lip seal.5 Some studies 
have found a correlation between 
a weak orofacial musculature and 
a long face and consequent ante-
rior open bite.18,19

Skeletal anterior open bite 
is one of the most difficult prob-
lems to treat in orthodontics. In 
severe adult cases, treatment usu-
ally requires surgical reposition-
ing of the maxilla or mandible. 
When a patient rejects surgery, 
alternatives include extraction 
treatment,20 molar intrusion with 
skeletal anchorage, a vertical-pull 
chin cup, multiloop edgewise 
archwire (MEAW) therapy, or 
nickel titanium archwires with in-
termaxillary elastics.21 Although 
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Fig. 1 27-year-old Class II female patient with severe lower crowding, 
10mm anterior open bite, and severe hyperdivergence before treatment 
(continued on next page).
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labial angle, excessive lower fa-
cial height, lip incompetency at 
rest, and inadequate extension of 
the chin (Fig. 1). On smiling, she 
displayed the lower incisors and 
less than the full crowns of the 
upper incisors.

The intraoral photographs 
and dental casts revealed an ante-
rior open bite of 10mm and an 
overjet of 15mm. In addition, two 
distinct occlusal planes were pres-
ent in the upper arch. The lower 
arch had severe crowding, with 
the canines completely blocked 
out and the left first premolar and 
a supernumerary premolar 
blocked in. The upper dental mid-
line was aligned with the facial 
midline, but the lower midline 
was deviated 2mm to the right. 
Sagittally, the molars were in a 
2mm Class III relationship, the 
right canine was in a Class III re-

lationship, and the left canine was 
in a full Class II relationship.

The patient was a mouth-
breather and had a tongue thrust 
at rest. TMJ examination revealed 
clicking on both sides, with bayo-
net closure but no pain. Radio-
graphy showed a restoration at the 
level of the lower right first molar, 
as well as mesially inclined lower 
canines and premolars.

Cephalometric analysis in-
dicated a skeletal Class II rela-
tionship with bimaxillary protru-
sion (Table 1). The mandibular 
plane angle was steep, and the 
gonial angle was severely in-
creased (MP-FH = 39°). The up-
per incisors were extremely pro-
clined; the lower incisors were 
retroclined.

Treatment objectives were 
to correct the convex profile, re-
duce the lower facial height, wid-

extrusion or eruption of anterior 
teeth is a common method of bite 
closure, Reitan and Rygh have re-
ported that extruded anterior 
teeth are less stable than intruded 
teeth.22 Extrusion of maxillary 
anterior teeth might also compro-
mise facial esthetics, especially in 
a patient with a gummy smile.23

The following case report 
illustrates nonsurgical treatment 
of a skeletal anterior open bite 
with severe lower crowding.

Diagnosis and 
Treatment Plan

A 27-year-old female pre-
sented to the orthodontic depart-
ment at Lebanese University with 
the chief complaints of proclined 
upper anterior teeth and crowding 
in the lower arch. She exhibited a 
convex profile, an acute naso-

Fig. 1 (cont.) 27-year-old Class II female patient with severe lower crowding, 10mm anterior open bite, and 
severe hyperdivergence before treatment.
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en the maxilla to ameliorate the 
V-shape archform, relieve the 
crowding, and achieve a Class I 
relationship with ideal overjet and 
overbite.

Two treatment options were 
presented to the patient. The first 
involved extraction of the super-
numerary premolar, followed by 
orthodontic movement of the up-
per second premolars and lower 
first premolars to relieve the man-
dibular crowding and to prepare 
a Class II relationship before sur-
gery. Orthognathic surgery would 
consist of a double-jaw procedure 
with maxillary anterior setdown 
and setback and mandibular ad-
vancement to correct the convex 
profile and obtain an ideal occlu-

sion. This could be combined 
with a genioplasty.

The second treatment op-
tion called for extraction of the 
upper and lower first premolars 
and the supernumerary lower pre-
molar, followed by orthodontic 
therapy to retract the upper inci-
sors, close the anterior open bite, 
relieve the lower crowding, and 
correct the Class III molar rela-
tionship and the Class II canine 
relationship on the left.

Although the first option 
was recommended to the patient, 
she chose the nonsurgical ap-
proach due to the risks associated 
with surgery. Genioplasty was 
presented as a way to reduce her 
lower vertical height and convex-

ity by means of vertical reduction 
and advancement, but she also 
refused this option.

Treatment Progress

The patient was referred to 
the occlusion department for 
monitoring during orthodontic 
treatment. Caries control was per-
formed, and oral-hygiene instruc-
tions were given.

A Nance appliance and 
transpalatal bar were cemented to 
the upper first molars. An .022" × 
.028" Roth-prescription preadjust-
ed edgewise appliance was then 
bonded in both arches, bypassing 
the upper incisors. Upper and 
lower .016" stainless steel arch-

TABLE 1
CEPHALOMETRIC ANALYSIS

 Norm Pretreatment Post-Treatment
SNA 82° 91° 79°
SNB 80° 84° 72°
ANB 2° 7° 7°
Wits appraisal +1mm +3mm +5mm
SN-MPA 32° 55° 56°
FMA 25° 39° 40°
U1-SN 103° 117° 101°
U1-NA 22° 37° 15°
U1-NA 4mm 13mm 3mm
L1-NB 25° 30° 33°
L1-NB 4mm 12mm 12mm
L1-MP 87° 81° 85°
L1-APo 1mm 6mm 7mm
U1-L1 131° 107° 125°
Holdaway line to:

Nasal tip 9mm −6mm −2mm
Subnasale 5mm 13mm 10mm
Upper lip 0mm 0mm 0mm
Lower lip 0mm 6mm 3mm
Supramentale 5mm 0mm 1mm
Pogonion 0mm 0mm 0mm
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headgear 10 hours per day for dis-
talization of the upper and lower 
canines.

One month later, gradual in-
terproximal reduction was initi-
ated, beginning with the lower left 
second premolar, to create sym-
metrical lower premolars. While 
the upper and lower canines were 
being distalized, bite closure oc-
curred due to space opening for 
the upper incisors (Fig. 3). After 
11 months of treatment, enough 
space had been created to bond 
the upper incisors. An .014" nick-
el titanium overlay wire was 

placed, followed by an .018" nick-
el titanium and continuous .018" 
stainless steel archwires.

After 17 months of treat-
ment, retraction of the upper ante-
rior teeth was begun with closing-
loop mechanics, using an .017" × 
.025" stainless steel archwire (Fig. 
4). Posterior vertical elastics were 
worn to achieve good interdigita-
tion and help close the bite. After 
finishing and detailing, treatment 
was completed in a total of 30 
months.

With a proper overbite and 
overjet achieved, the fixed appli-

wires were placed, but were worn 
passively in the lower anterior re-
gion to prevent flaring. After one 
month of treatment, .018" stain-
less steel archwires were bent pas-
sively to fill the bracket slots.

Another month later, the 
four first premolars and the su-
pernumerary lower premolar 
were extracted. Double J-hooks 
were placed mesial to the upper 
canines, lower right canine, and 
left second premolar for derota-
tion and to create space for the 
left canine (Fig. 2). The patient 
was instructed to wear the J-hook 

Fig. 2 Nance appliance and transpalatal bar cemented to upper first molars and .022" × .028" Roth-pre-
scription preadjusted edgewise appliance bonded in both arches, bypassing upper incisors, with .018" 
stainless steel archwires bent passively to fill bracket slots. After extraction of four first premolars and 
supernumerary lower premolar, double J-hooks placed mesial to upper canines, lower right canine, and 
left second premolar for derotation and to create space for left canine.

Fig. 3 After four (A) and seven (B) months of treatment.

A B
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ances were removed. Retention 
was mainly directed toward pre-
venting relapse in the vertical di-
mension. Upper 2-2 and lower 3-3 
retainers made of multistranded 
.0215" stainless steel wire were 
bonded. An upper Hawley retain-
er was delivered, with some ante-
rior acrylic removed as a tongue-
position reminder. The patient 
was instructed to wear it for six 
months full-time, then for six 
months at night only, and then at 
night three times a week.

Treatment Results

The treatment objectives 
were achieved, in part due to per-
fect patient cooperation with the 
headgear and intraoral elastics 
and optimal oral hygiene. The ex-
tractions in the upper arch al-
lowed the anterior teeth to be re-

tracted, facilitating bite closure 
and overjet reduction (Fig. 5A). 
Profile convexity was improved, 
as was lip closure. When the pa-
tient smiled, an expanded maxil-
lary arch and full upper-incisor-
crown display were evident.

Post-t reatment records 
showed bilateral Class I molar 
and canine relationships. Both 
dental midlines were reasonably 
well aligned with the facial mid-
line, and optimal overjet and 
overbite were achieved. Cephalo-
metric analysis revealed no 
change in ANB (Table 1). In ad-
dition, no significant clinical 
changes in the vertical measure-
ments were noted, indicating that 
the mechanics were able to con-
trol vertical movement of the pos-
terior teeth. The upper incisors 
were extruded and retroclined, 
and the lower incisors were slight-

ly proclined and extruded (Fig. 
5B). Soft-tissue analysis showed 
an improvement in the lower-third 
convexity by backward position-
ing of the lower lip in relation to 
the Holdaway line, improving lip 
closure at rest. The panoramic  
radiograph confirmed proper root 
parallelism. Supporting tissues 
appeared healthy, and no root re-
sorption was noted.

The occlusion remained 
stable one year after treatment 
(Fig. 6).

Discussion

Skeletal open bite is ideally 
treated with a combination of 
orthodontics and orthognathic 
surgery. The advantages of the 
surgical option are that the over-
bite can be overcorrected, a gum-
my smile can be resolved, and 

Fig. 4 After 17 months of treatment, retraction of upper anterior teeth initiated with closing-loop mechan-
ics using .017" × .025" stainless steel archwire.
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Fig. 5 A. Patient after 30 months of treatment (continued on next page).
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post-treatment stability will be 
improved.24 In a nonsurgical plan, 
orthodontic treatment involves 
camouflaging the skeletal dis-
crepancies, so that overcorrection 
and ideal esthetics and function 
can be achieved to the extent pos-
sible. Nonsurgical correction is 
more complicated and usually re-
quires longer treatment.25

Sarver and Weissman pro-

posed helpful guidelines for non-
surgical treatment of open bite in 
adult patients with no potential 
for growth modification, based 
on an approach using extraction 
and retraction.26 Although a lim-
ited number of open bites are 
amenable to this type of treat-
ment, the authors advised that 
potential candidates would in-
clude those with proclined or pro-

cumbent upper or lower incisors, 
little or no gingival display on 
smiling, a normal craniofacial 
pattern, and no more than 2-3mm 
of upper-incisor exposure at rest. 
Our patient did meet several of 
these criteria.

Simple extrusion of anterior 
teeth to correct an open bite has 
been criticized as being unstable, 
especially considering that the 

Fig. 5 (cont.) A. Patient after 30 
months of treatment. B. Superim-
position of pre- and post-treatment 
cephalometric tracings.

B

A
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and colleagues17 and surgical 
treatment by Denison and col-
leagues24 indicate that the relapse 
rate can range from 35% to 
42.9%. The latter study suggested 
that the relapse was caused by 
dentoalveolar rather than skeletal 
changes.24 Although these data 
may seem discouraging, they in-
cluded some patients who experi-
enced overbite reduction after 

treatment, but did not progress to 
an open bite. Chang and Moon 
reported that extraction treatment 
is more stable than nonextraction 
treatment.28

It is important to maintain 
the treatment results with fixed 
or removable retainers, especial-
ly to prevent labial flaring of the 
incisors. Retainers with occlusal 
coverage may be helpful in pre-

vertical height of the anterior 
maxilla is already excessive in an 
open-bite case.27 Because our pa-
tient could afford some extrusion 
of the upper incisors, we were 
able to achieve a full incisor-
crown display on smiling.

Stability is a concern with 
any open-bite malocclusion. Stud-
ies of long-term results of ortho-
dontic treatment by Lopez-Gavito 

Fig. 6 Patient one year after treatment.
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venting further molar eruption, 
particularly in patients with re-
maining growth. If tongue pos-
ture and aberrant function were 
the causes of the open bite, they 
may also contribute to post-treat-
ment relapse. Use of a tongue crib 
or lingual spurs during or after 
treatment may therefore improve 
stability.29-31

Conclusion

Although correction of an 
open bite cannot always be per-
fectly maintained, there are many 
patients who will benefit consid-
erably from treatment with only 
orthodontic appliances. Prudent 
case selection and adherence to 
sound orthodontic principles can 
produce acceptable and, at times, 
outstanding treatment results.

In the case shown here, a 
nonsurgical approach did not al-
low a complete correction of the 
convex profile. Orthognathic sur-
gery would also have enhanced 
stability. Still, the final result was 
a great improvement in both func-
tion and esthetics. This patient 
was successfully treated nonsur-
gically not only because of her 
excellent compliance, but also be-
cause of her proclined upper inci-
sors and smile, which benefited 
from the retroclination of the up-
per anterior teeth.

REFERENCES

1. Almeida, R.R.; Almeida-Pedrin, R.R.; 
Almeida, M.R.; Ferreira, F.P.C.; and 
Pinzan, A.; Insabralde CMB. Displasias 
verticais: Mordida aberta anterior—
Tratamento e estabilidade, Rev. Dent. 
Press Orthod. Ortop. Facial 8:91-119, 
2003.

2. Almeida, R.R. and Ursi, W.: Anterior 

open-bite, etiology and treatment, Oral 
Health 80:27-31, 1990.

3. Pedrin, F.; Almeida, M.R.; Almeida, 
R.R.; Almeida-Pedrin, R.R.; and Torres 
F.: A prospective study of the treatment 
effects of a removable appliance with 
palatal crib combined with high-pull 
chin cup therapy in anterior open-bite 
patients, Am. J. Orthod. 129:418-423, 
2006.

4. Torres, F.; Almeida, R.R.; de Almeida, 
M.R.; Almeida-Pedrin, R.R.; Pedrin, 
F.; and Henriques, J.F.: Anterior open 
bite treated with a palatal crib and high-
pull chin cup therapy: A prospective 
randomized study, Eur. J. Orthod. 28: 
610-617, 2006.

5. Bell, W.H.: Correction of skeletal type 
of anterior open bite, J. Oral Surg. 
29:706-714, 1971.

6. Nahoum, H.I.: Vertical proportions: A 
guide for prognosis and treatment in an-
terior open-bite, Am. J. Orthod. 72:128-
146, 1977.

7. Atkinson, S.R.: Open-bite malocclu-
sion, Am. J. Orthod. 52:877-886, 1966.

8. Mizrahi, E.: A review of anterior open 
bite, Br. J. Orthod. 5:21-27, 1978.

9. Subtelny, J.E.: Open bite diagnosis and 
treatment, Am. J. Orthod. 50:337-358, 
1964.

10. Linder-Aronson, S.: Adenoids: Their 
effect on mode of breathing and nasal 
airway and their relationship to charac-
teristics of the facial skeleton and the 
dentition, Acta. Otolaryngol. Suppl. 
265:1-132, 1970.

11. Sassouni, V.: A classification of skeletal 
facial types, Am. J. Orthod. 55:109-123, 
1969.

12. Moss, M.L. and Salentijn, L.: Differ-
ences between functional matrices in 
anterior open-bite and deep overbite, 
Am. J. Orthod. 60:264-280, 1971.

13. Jones, O.G.: A cephalometric study of 
32 North American black patients with 
anterior open bite, Am. J. Orthod. 
95:289-296, 1989.

14. Hsu, B.S.: The nature of arch width dif-
ference and palatal depth of the anterior 
open bite, Am. J. Orthod. 113:344-350, 
1998.

15. Proffit, W.R. and Fields H.W.: Con
temporary Orthodontics, 2nd ed., 
Mosby, St. Louis, 1993, pp. 128-129, 
446.

16. Melsen, B.; McNamara, J.A. Jr.; and 
Hoenie, D.C.: The effect of bite blocks 
with and without repelling magnets 
studied histomorphometrically in the 
rhesus monkey (Macaca mulatta), Am. 
J. Orthod. 108:500-509, 1995.

17. Lopez-Gavito, G.; Wallen, T.R.; Little, 
R.M.; and Joondeph, D.R.: Anterior 
open-bite malocclusion: A longitudinal 
10-year postretention evaluation of 
orthodontically treated patients, Am. J. 
Orthod. 87:175-186, 1985.

18. Proffit, W.R. and Fields, H.W.: Occlusal 
forces in normal- and long-face chil-
dren, J. Dent. Res. 62:571-574, 1983.

19. Straub, W.: Malfunctions of the tongue, 
Am. J. Orthod. 46:404-424, 1960.

20. Smith, G.A.: Treatment of an adult with 
a severe anterior open bite and mutilat-
ed malocclusion without orthognathic 
surgery, Am. J. Orthod. 110:682-687, 
1996.

21. Enacar, A.; Ugur, T.; and Toroglu, S.: A 
method for correction of open bite, J. 
Clin. Orthod. 30:43-48, 1996.

22. Reitan, K. and Rygh, P.: Biomechanical 
principles and reactions, in Orthodon
tics: Current Principles and Tech
niques, 2nd ed., ed. T.M. Graber and 
R.L. Vanarsdall, Mosby, St. Louis, 
1994, pp. 168-169.

23. Sherwood, K.H.; Burch, J.G.; and 
Thompson, W.J.: Closing anterior open 
bites by intruding molars with titanium 
miniplate anchorage, Am. J. Orthod. 
122:593-600, 2002.

24. Denison, T.F.; Kokich, V.G.; and 
Shapiro, P.A.: Stability of maxillary 
surgery in openbite versus nonopenbite 
malocclusions, Angle Orthod. 59:5-10, 
1989.

25. Hiller, M.E.: Nonsurgical correction of 
Class II open bite malocclusion in an 
adult patient, Am. J. Orthod. 122:210-
216, 2002.

26. Sarver, D.M. and Weissman, S.M.: Non-
surgical treatment of open bite in non-
growing patients, Am. J. Orthod. 108: 
651-659, 1995.

27. Ellis, E. III and McNamara, J.A. Jr.: 
Components of adult Class III open-
bite malocclusion, Am. J. Orthod. 86: 
277-290, 1984.

28. Chang, Y.I. and Moon, S.C.: Ceph-
alometric evaluation of the anterior 
open bite treatment, Am. J. Orthod. 
115:29-38, 1999.

29. Huang, G.J.; Justus, R.; Kennedy, D.B.; 
and Kokich, V.G.: Stability of anterior 
open bite treated with crib therapy, 
Angle Orthod. 60:17-26, 1990.

30. De Cuebas, J.O.: Nonsurgical treatment 
of a skeletal vertical discrepancy with a 
significant open bite, Am. J. Orthod. 
112:124-131, 1997.

31. Justus, R.: Correction of anterior open 
bite with spurs: Long-term stability, 
World J. Orthod. 2:219-231, 2001.




