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Vertical Maxillary Excess Complicated with Mutilated Dentition Treated by an
Interdisciplinary Approach
Abstract
Vertical skeletal dysplasia can lead to excessive lower facial height and maxillary teeth elongation with
gum exposure. Patients usually have long face, steep mandibular plane angle, usually with mandibular
retrognathism. The clinical manifestations include narrow nose, narrow upper dental arch, excessive
incisal display, a significant backward and downward rotated mandible as well as vertical maxillary
excess (VME). Traditional classifications which mainly based on sagittal jaw relation is inadequate in
describing the vertical skeletal discrepancy. The patient also suffered from multiple missing posterior
teeth, that requires an interdisciplinary dental care. The main treatment objectives are to normalize overjet
and overbite, improve chin projection, reduce the gummy smile, and establish satisfactory occlusion with
stable posterior support. A three-pieces Le Fort I with a unilateral posterior segmental maxillary impaction
was done to correct the over-erupted molars. In the mandible, sagittal split osteotomies with genioplasty
were performed. An esthetic improvement and balanced oral function were both achieved after all teeth
being restored. The benefit of this comprehensive approach among orthodontist, oral surgeon and
prosthodontist to correct a severe dentofacial deformity were also discussed.
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CASE REPORT

Vertical Maxillary Excess Complicated with Mutilated
Dentition Treated by an Interdisciplinary Approach
Shao-Ching Su a, Huei-Mei Tsai a,b, Ming-Jeaun Su a,b, Yi-Min Liu a,*
a
b

Dr. Su's Teamwork Orthodontic Center, Taipei, Taiwan
Department of Dentistry, Taipei Medical University, Taipei, Taiwan

ABSTRACT
Vertical skeletal dysplasia can lead to excessive lower facial height and maxillary teeth elongation with gum exposure.
Patients usually have long face, steep mandibular plane angle, often with mandibular retrognathism. The clinical
manifestations include narrow nose, narrow upper dental arch, excessive incisal display, a signiﬁcant backward and
downward rotated mandible as well as vertical maxillary excess (VME). Traditional classiﬁcations which mainly based
on sagittal jaw relation is inadequate in describing the vertical skeletal discrepancy. In this report, a VME case who also
suffered from multiple missing posterior teeth, requires an interdisciplinary dental care. The main treatment objectives
are to normalize overjet and overbite, improve chin projection, reduce the gummy smile, and establish satisfactory
occlusion with stable posterior support. A three-pieces Le Fort I with a unilateral posterior segmental maxillary
impaction was done to correct the over-erupted molars. In the mandible, sagittal split osteotomies with genioplasty were
performed. An esthetic improvement and balanced oral function were both achieved after all teeth being restored. The
beneﬁt of this comprehensive approach among orthodontist, oral surgeon and prosthodontist to correct a severe dentofacial deformity were also discussed.
Keywords: Vertical maxillary excess (VME); High mandibular plane angle; Gummy smile; Interdisciplinary treatment

INTRODUCTION

V

ertical maxillary excess (VME) can cause a
hyperdivergent facial pattern with or
without anterior open bite.1 It is recognized as
one of the most challenging malocclusions to
treat, especially in non-growing patients. Nonsurgical orthodontic camouﬂage by tooth extraction or vertical control with the aid of temporary
anchorage devices (TADs) have been proposed.
However in this case, tooth extraction was not
applicable because of multiple missing teeth.
Besides, the over-erupted maxillary molar was
beyond the limits of intrusion even with the
assistance of TADs. The interdisciplinary treatment combining orthodontic mechanotherapy,

orthognathic surgery and prosthodontic rehabilitation remain the most efﬁcient way to treat such
cases with severe VME.2
Usually, the vertical movement of Le Fort I maxilla
impaction may cause sagittal improvement of the
mandible position by autorotation, in addition,
bilateral sagittal split osteotomies (BSSO) could
move the mandible along the corrected occlusal
plane for further sagittal jaw improvement.3,4 A
genioplasty may be accompanied if a more prominent chin projection is required.
A differential impaction of the maxilla could be
performed with safety according to various treatment objectives.5 In this case, a three-piece maxillary osteotomy was executed for differential
intrusion of the over-erupted teeth and closure of
the edentulous space during surgery.
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(Figure 2aee). The curve of Spee was 2.5 mm. Tooth
size analysis showed a large anterior Bolton ratio of
82%. The patient denied history of any major systemic diseases and temporomandibular joint
discomfort.
Cephalometric analysis measurement revealed an
excessive lower anterior facial height with extremely
high mandibular plane angle and a large ANB angle
(Figure 3aeb). Both maxillary and mandibular incisors were retroclined while lower lips were protrusive relative to E-line (Table 1).

Clinical Examination
A 26-year-old Taiwanese female came with a chief
complaint of gummy smile, difﬁcult lip closure and
full mouth rehabilitation. Pre-treatment facial and
intraoral photographs revealed the lip incompetence, excessive gingival display in the incisor region (Figure 1aec). A Class II canine relationship
with 11 mm overjet and 2 mm overbite was
demonstrated. The maxillary arch was narrow with
posterior end-on bite on her right side. The maxillary left molars were super-erupted due to prolonged loss of the antagonist teeth. Both mandibular
second
premolars
were
tilted
lingually

Diagnosis
The patient was diagnosed as Class II malocclusion with vertical maxillary excess, backward and

Figure 1. Pre-treatment facial photographs showed classic features of VME: long face, incompetent lips, excessive incisal display, broad buccal
corridor and reduced chin prominence (aec).

Figure 2. Pre-treatment intraoral photographs revealed narrow maxillary arch form with posterior end-on bite (arrow in b), elongated maxillary left
molars (arrow in c), multiple missing posterior teeth and lingually tilted mandibular second premolars (arrows in e).
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Figure 3. Pre-treatment panoramic radiograph showed mandibular left molars were recently extracted (arrow in a). Lateral cephalogram demonstrated
an excessive lower anterior facial height with extremely high mandibular plane angle (b).

In the mandible, BSSO with genioplasty was
planned to further advance the mandible and chin
after autorotation. Lower anterior tooth stripping
and re-fabrication of the maxillary crowns were
required to normalize the Bolton ratio.

downward rotated mandible, retroclination of
anterior teeth in both arches and super-erupted
maxillary molars.
Treatment Objective and Plan
The impaction of maxilla by Le Fort I osteotomy
and a three-piece segmental osteotomy were planned to correct the skeletal discrepancy. Maxillary
edentulous space would be closed by advancement
of posterior segment and leave a space in right
premolar area for future prosthesis. The interdental
space on the left side occlusion could be obtained by
further intruding the posterior left segment.

Treatment Progress
Before orthodontic treatment, mandibular third
molars were extracted. The 0.022-in. pre-adjusted
brackets were bonded and nickel-titanium alloy
archwires with reverse curve of Spee in the lower
arch were used for initial leveling and alignment.
After 14 months of treatment, stainless steel wires
were placed in both arches and space were gained
between maxillary central and lateral incisors to
optimize anterior occlusal relationship before surgery. Two TADs were applied in the lower left
anterior region to assist occlusal plane leveling
(Figure 4aee). After the curve of Spee was ﬂattened, upper and lower arch coordination was
conﬁrmed and ready for orthognathic surgery
(Figure 5).
The model surgery of three-piece Le Fort I
osteotomy was performed as follows: the maxilla
was impacted by 2 mm in the posterior region and
9 mm in the anterior region. This differential
impaction resulted in a counterclockwise rotation of
the maxillary occlusal plane (Figure 6). The posterior
region was separated in two halves and posterior
segments were expanded 2 mm in transverse
dimension. Furthermore, the left posterior segment
was trimmed 3 mm at the cutting line and then
advanced to close the space and intruded for
another 2 mm to achieve occlusal clearance
(Figure 7).

Table 1. Pre-treatment cephalometric analysis.
Skeletal
SNA
SNB
ANB
A-NVert. (mm)
Pog-NVert. (mm)
Ar-A (mm)
AreB (mm)
Md-Mx. Diff. (mm)
LAFH
SN-MP

Norm

S.D.

76
68
8
1
14.5
72.7
81.8
9.1
80
60

84.9
81.4
3.5
0.9
4.2
97.7
112.3
14.6
76.4
30.9

3.9
3.3
1.8
3.7
6.5
3.9
4.6
3.0
3.7
5.1

Norm

S.D.

89
5.5
78
8
36
R:29 L:32

106.3
3.9
93.5
6.6
31.5
26.6

5.6
2.1
5.7
2.8
2.0
2.1

Norm

S.D.

99.1
2.0
2.8

11.2
1.2
1.6

Dental
U1-SN
U1-NA (mm)
L1-MP
L1-NB (mm)
U1-PP (mm)
U6-PP (mm)
Soft Tissue
NLA
Upper lip-E line (mm)
Lower lip-E line (mm)

88
3
6
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Figure 4. Space was created between maxillary central and lateral incisor before surgery (arrow in a). Mandibular TADs were used to assist tooth
alignment (circle in c).

Figure 5. Panoramic radiograph (a) and lateral cephalogram (b) taken after pre-surgical orthodontic tooth movement. Overjet remained large for
further surgical mandibular advancement.

Figure 6. Post-surgical panoramic radiograph (a) and lateral cephalogram (b) demonstrated signiﬁcant skeletal changes and an enlarged airway.
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bite plate was fabricated to maintain the left edentulous space until proceed to future prostheses
(Figure 9). Wire bending and inter-maxillary elastics
were used for ﬁnal occlusal detailing (Figure 10).
During this period, maxillary lateral incisors
received root canal treatment. Root resorption of
mandibular anterior teeth was noted (Figure 11).
The total treatment time of 25 months. The central
incisors were changed to provisional crowns after
debond. A maxillary wraparound retainer and a
mandibular Hawley retainer were provided.
Treatment Result
Facial esthetic was altered by advancement of the
chin and reducing the lower facial thirds (Figure 12).
Her gummy smile was corrected with a slight
reduction in incisal display. Lip incompetence was
completely eliminated. The nose tip was turned
upward and the upper lip was slightly shortened
secondary to the impaction of maxilla (Figure 13).
Normal overjet and overbite were achieved. Sufﬁcient space was obtained for restorations on the
maxillary right premolar and mandibular left molar
(Figure 14).
The cephalometric superimposition revealed ANB
angle was decreased by 8 and pogonion was
signiﬁcantly advanced 20 mm. Mandibular plane

Figure 7. Total movements of the three segments in maxillary osteotomy
were illustrated in the occlusal view. Segment ①②③ were differentially
impacted; 2 mm expansion between segment ② and ③; 3 mm of bone
was trimmed (shaded area) mesial to the segment ③ for advancement.

BSSO was performed on the mandible with 5 mm
advancement at both sides. A vertical reduction
genioplasty was also performed by advance the
pogonion by 5 mm and reduce the vertical height
(Figure 8). Also, nasal alar cinch suture was performed as an adjunct to prevent the nasal base
widening.
Post-operative orthodontic treatment was initiated
at one week after surgery. A mandibular removable

Figure 8. Superimposition of the cephalometric tracings immediately before surgery and 2 weeks after surgery. Maxillary left molars were drawn in
dotted line, while right molars were in solid line. Note that part of the maxillary bone was removed.
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Figure 9. Mandibular removable occlusal plate for maintaining vertical dimension.

Figure 10. Intraoral photographs in 2 months after surgery. Lower left lingual buttons were added for crisscross elastics (c and e).

angle was reduced 17 and lower anterior facial
height was reduced 9 mm. The maxillary molars
were mesialized 3 mm and left molars were
intruded 2 mm. The maxillary central incisors were
retracted by a minimal amount; however, the inclination was improved after counterclockwise rotation of maxillary occlusal plane. The mandibular

molars were upright by 3 mm and mandibular incisors were slightly intruded (Figures 15 and 16 and
Table 2). At 2-year follow up, all restorations were
fabricated and the occlusion remained stable
(Figure 17). Radiographic examination showed
minimal skeletal change during retention period
(Figure 18).

DISCUSSION
The patient has an under-developed maxilla in
transverse dimensions but also has excess dentofacial growth in vertical dimension. The maxillary
incisors were upright and elongated before the
treatment. If the maxillary edentulous space was
closed by orthodontic movement without dealing
with the existing skeletal vertical problem, the incisors would to be more retroclined and elongated.
Wolford et al. introduced the concept of altering
the occlusal plane in the maxillo-mandibular complex (MMC) as an effective management to maximize functional and esthetic outcomes in patients
with facial deformities.6 Le Fort I osteotomy with

Figure 11. Panoramic radiograph taken 3 months after surgery.
Maxillary lateral incisors received root canal treatment. Root resorption
of mandibular anterior teeth was noted (dotted circle).
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Figure 12. Facial photographs after active treatment showed that the proﬁle was greatly improved.

apnea (OSA). The MMC rotation could avoid too
protrusive maxilla with adequate mandible
advancement, which is favorable for Chinese
population.8
Postsurgical skeletal relapse is another major
concern after the occlusal plane alteration, especially counterclockwise rotation.9 Although the
procedure enables improvement in the esthetic results, controversial reports on the stability were
documented. Some authors found poor skeletal
stability after counterclockwise rotation.10,11 Two
major factors for postsurgical relapse include: 1) soft
tissue stretching resulting from elongation of the
pterygo-masseteric sling and suprahyoid musculature; 2) pre-operative temporomandibular joint
instability that could be a predisposing factor for the
relapse. In contrast, other studies reported that
rotational advancement of the mandible is a stable
procedure.12,13 Nevertheless, several surgical techniques may be applied for promoting the postoperative stability. A modiﬁcation of the lingual
horizontal cut, which leaves the pterygo-masseteric
sling on the proximal mandibular segment, might
reduce the elongation of the sling. Pre-stretching the
suprahyoid muscles before ﬁxation might improve
the skeletal stability. A hybrid ﬁxation technique
using both mini-plates and screws could be used to
enhance the mechanical stability.14 In this case,
counterclockwise rotation of the MMC was accompanied by maxillary impaction so that the chance of
lengthening the pterygo-masseteric sling could be
minimized.
In vertical maxillary excess malocclusion, the key
to decide the amount of maxillary superior repositioning is the incisal display. When the maxilla is
positioned superiorly, an average of 2e4 mm of

differential impaction to induce a counterclockwise
rotation can simultaneously normalize the incisor
inclination. An additional beneﬁt of counterclockwise rotation of MMC is upper airway enlargement,7 although it was not the main concern of this
case. Compared to straight forward maxillomandibular advancement, rotation of MMC is
more effective in treating severe obstructive sleep

Figure 13. Proﬁle change was illustrated with superimposition of initial
and ﬁnal lateral facial images.
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Figure 14. Intraoral photographs after active treatment demonstrated that normal overjet and overbite. Sufﬁcient space was left for restoration of
maxillary right premolar and mandibular left molar.

Figure 15. Final panoramic radiograph and lateral cephalogram after combined orthodontic and orthognathic surgical treatment.

maxillary incisor exposure at reposed upper lip
posture is required.15 The patient's age, gender,
smile curve and the effect of concomitant sagittal
repositioning of maxilla should be taken into
consideration when decide the upper lip to incisor
relationship. However, post-surgical studies indicated that the upper lip can be shortened by 20%
when the maxilla is repositioned superiorly,16 the
predictability of clinical result is controversial
because of the variable soft tissue changes following
maxillary repositioning.17 When planning the Le
Fort I impaction, sufﬁcient bone between maxillary
root apices and nasal ﬂoor must be removed.
Although in VME patients, usually there are vertical
dentoalveolar compensation (over-erupted teeth),
sometimes the inferior aspect of the nasal septum

may need to be trimmed in order to prevent septal
deviation following large amount of impaction. Besides, the nasal endotracheal tube, no matter how
carefully it is placed, nose distortion may increase
the difﬁculty to assess the dental midlines, incisor
exposure, upper lip height, and the nasolabial angle.
A number of orthognathic surgeons have used
submental intubation to obtain an unimpeded view
of the whole face without distortion.18 On the other
hand, excessive maxillary impaction can result in
adverse changes of the lip and nose including alar
ﬂaring, upturning of the nasal tip, ﬂattening of the
nasolabial region and reduced vermillion exposure.19 Additional surgical techniques such as the
alar cinch suture, resection of the anterior nasal
spine, grinding the piriform aperture, and thinning
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Figure 16. Lateral cephalometric tracing superimpositions of before and after treatment. Maxillary left molars were drawn in dotted line, while right
molars were in solid line.

to avoid the invasive procedure of surgery.21,22
However, extensive molar intrusion by TADs poses
the risk of apical root resorption and orthodontic
relapse. The amount of root resorption was 0.3 mm
for a 2 mm maxillary molar intrusion in average.23
Relapse rate was reported to be up to 23% after
orthodontic intrusion.24 On the other hand, simultaneous maxillary impaction as well as mandibular
advancement is considered a stable procedure for
the treatment of vertical maxillary excess.25
Segmental osteotomy has been used in the present
case to surgically intrude the over-erupted teeth for
prosthodontic space creation.26 Stabilization of the
segment can be achieved by rigid ﬁxation for bone
healing.27 A trans-palatal arch would be helpful in
maintaining the arch width. To ensure a good result,
it is crucial to establish a stable solid occlusion
during the consolidation period. A removable resin
bite plate for lower left edentulous area was fabricated soon after the surgery to preserve the posterior vertical dimension.
When the LAFH is to be reduced, the curve of
Spee in mandibular arch should be levelled in the
preoperative stage. If the amount of LAFH reduction
should be maximized, the lower arch leveling
should achieved by incisor intrusion rather than
premolar/molar extrusion. In this case, although
lower left anterior TADs were used to correct lower

of the columella could also help to minimize the
unfavorable changes.20
There is a growing trend towards the application
of TADs for achieving surgery-like results in order

Table 2. Comparison between pre and post treatment cephalometric
analyses.
Skeletal

Pre-Treatment

Post-Treatment

SNA
SNB
ANB
A-NVert. (mm)
Pog-NVert. (mm)
Ar-A (mm)
AreB (mm)
Md-Mx. Diff. (mm)
LAFH
SN-MP

76
68
8
1
14.5
72.7
81.8
9.1
80
60

74
74
0
1
6
69.6
87.2
17.6
71
43

Dental

Pre-Treatment

Post-Treatment

U1-SN
U1-NA (mm)
L1-MP
L1-NB (mm)
U1-PP (mm)
U6-PP (mm)

89
5.5
78
8
36
R:29 L:32

94
9
89
6
27
26

Soft Tissue

Pre-Treatment

Post-Treatment

NLA
Upper lip-E line (mm)
Lower lip-E line (mm)

88
3
6

89
0
2
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Figure 17. Two-year follow up facial and intraoral photographs. Stable result was demonstrated after all restorations were completed.

Figure 18. After 2 years of retention, panoramic radiograph (a) and lateral cephalogram (b) exhibited minimal skeletal change.

anterior canting before surgery, the amount of lower
anterior intrusion was not adequate while lower
right molars were slightly extruded during

uprighting. Therefore an adjunctive vertical reduction genioplasty was helpful to enhance the reduction of lower anterior vertical excess.
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CONCLUSION

12. Chemello PD, Wolford LM, Buschang PH. Occlusal plane
alteration in orthognathic surgeryePart II: long-term stability
of results. Am J Orthod Dentofacial Orthop 1994;106(4):434e40.
13. Esteves LS, Castro V, Prado R, de Moraes e Silva CA, do
Prado CJ, Trindade Neto AI. Assessment of skeletal stability
after counterclockwise rotation of the maxillomandibular
complex in patients with long-face pattern subjected to
orthognathic surgery. J Craniofac Surg 2014;25(2):432e6.
14. Hasprayoon S, Liao YF. Large versus small mandibular
counterclockwise rotation during bimaxillary surgical
correction of Class II deformities-a retrospective CBCT study
on skeletal stability. Clin Oral Invest 2020;24(5):1779e88.
15. Burstone CJ. The integumental proﬁle. Am J Orthod 1958;44(1):
1e25.
16. West RA, McNeill RW. Maxillary alveolar hyperplasia, diagnosis and treatment planning. J Maxillofac Surg 1975;3(4):
239e50.
17. Tabrizi R, Zamiri B, Kazemi H. Correlation of clinical predictions and surgical results in maxillary superior repositioning. J Craniofac Surg 2014;25(3):e220e3.
18. Chandu A, Witherow H, Stewart A. Submental intubation in
orthognathic surgery: initial experience. Br J Oral Maxillofac
Surg 2008;46(7):561e3.
19. Mustafa K, Shehzana F, Bhat HH. Assessment of alar ﬂare
and efﬁcacy of alar cinch suture in the management of alar
ﬂare following Le Fort 1 superior repositioning: a comparative
study. J Maxillofac Oral Surg 2016;15(4):528e34.
20. Guymon M, Crosby DR, Wolford LM. The alar base cinch
suture to control nasal width in maxillary osteotomies. Int J
Adult Orthod Orthognath Surg 1988;3(2):89e95.
21. Paik CH, Park HS, Ahn HW. Treatment of vertical maxillary
excess without open bite in a skeletal Class II hyperdivergent
patient. Angle Orthod 2017;87(4):625e33.
22. Ishida Y, Ono T. Nonsurgical treatment of an adult with a
skeletal Class II gummy smile using zygomatic temporary
anchorage devices and improved superelastic nickel-titanium
alloy wires. Am J Orthod Dentofacial Orthop 2017;152(5):
693e705.
23. Heravi F, Bayani S, Madani AS, Radvar M, Anbiaee N.
Intrusion of supra-erupted molars using miniscrews: clinical
success and root resorption. Am J Orthod Dentofacial Orthop
2011;139(4 Suppl):S170e5.
24. Baek MS, Choi YJ, Yu HS, Lee KJ, Kwak J, Park YC. Longterm stability of anterior open-bite treatment by intrusion of
maxillary posterior teeth. Am J Orthod Dentofacial Orthop 2010;
138(4):396 e1e9.
25. Solano-Hern
andez B, Antonarakis GS, Scolozzi P, Kiliaridis S.
Combined orthodontic and orthognathic surgical treatment
for the correction of skeletal anterior open-bite malocclusion:
a systematic review on vertical stability. J Oral Maxillofac Surg
2013;71(1):98e109.
26. West RA, Burk JL. Maxillary ostectomies for preprosthetic
surgery. J Oral Surg 1974;32(1):13e22.
27. Philip MR. Posterior maxillary segmental osteotomy for
prosthodontic rehabilitation of vertically excess maxillae a
review. J Stomatol Oral Maxillofac Surg 2019;120(5):450e5.

Customized treatment objectives need to be
determined based on thorough diagnosis and complete evaluation of the case from all three dimensions. Acknowledgement of the surgical
procedure and its associated soft and hard tissue
changes are important in order to plan the orthodontic and surgical movements ahead. A well
collaboration among all dental specialties was
required for achieving a satisfactory dental occlusion with esthetic improvement and adequate oral
function.
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