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Results Achieved

Maxilla (all three planes):

« A -P:Retracted
. Vertical: Maintained

« Transverse: Maintained

Mandible (all three planes):

« A -P:Retracted

- Vertical: Decreased by rotating the mandible counter-

. 0
clockwise 1°

« Transverse: Maintained

Maxillary Dentition

« A - P:Incisors retracted, molars protracted
- Vertical: Intrusion of the entire arch

« Inter-molar / Inter-canine Width: Maintained

Mandibular Dentition

« A - P:Incisors retracted, molars protracted
- Vertical: Intruded

Inter-molar / Inter-canine Width: Maintained

Facial Esthetics: Lip protrusion reduced

Final Evaluation of the Treatment

The ABO Cast-Radiograph Evaluation (CRE) score was
26 points. The major discrepancies were 5 points
each: posterior overjet (Fig. 38), occlusal relationships
(Fig. 39) and occlusal contacts. The midline deviation
was maintained because it was considered to be of
skeletal origin, and orthodontic correction would
probably be unstable. Note that the CRE scoring
method does not deduct points for a midline

Fig. 38:
A major CRE discrepancy was posterior overjet (5 points).
The score for each of the affected upper molars is shown.

Fig. 39:
Occlusal relationships were scored at 5 points as shown,
during the CRE assessment.

discrepancy, because it is not a problem unless there
is @ compromise in the posterior occlusion. Details
of the CRE scoring are presented in the scoring
worksheet at the end of this report.

Overall, dental and facial esthetics were well
managed. The Pink & White dental esthetics
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score was 1, which is an excellent outcome. Facial
esthetics were improved by decreasing the VDO and
correcting the protrusive profile (Fig. 9). The latter was
substantially reduced by using OBSs to retract the
upper and the lower anterior segments. The smile
esthetics were enhanced by periodontal surgery and
custom fabrication of the final prostheses.

Occlusal function was considerably improved by
removing residual roots, performing orthodontics to
close space or redistribute it, and fixed prosthetics.
Implant-Abutment Transition & Position Analysis
achieved a very good score of 2, as documented by
the worksheet at the end of this case report.

Discussion

The diagnosis and treatment for the current patient
was segmented into two distinct problems, relating
to discrepancies in the vertical and sagittal planes.

1. Vertical:

With a natural smile, the patient had an excessive
gingival display,”® although it was not evident on
the initial smiling view photo (Fig. 7). Skeletally, there
was an excessive vertical dimension of occlusion
(VDO). The lower third of her face, distance from
subnasale to the lower border of the chin, exceeded
the dimension of the middle third of the face, from
glabella to subnasale (Figs. 17 and 40). Excessive
gingival display is a descriptive term rather than
a specific diagnosis.* Numerous anatomical and
physiologic factors may interact for the visual
perception of “excessive gingival display.” A few
examples are vertical maxillary excess,” delayed

and Bimaxillary Protrusion

The middle third
of the face

The lower third
of the face

W Fig. 40:

Pretreatment, the lower third of the face is longer than the
middle third. The red arrow and line show the lower facial
excess.

passive eruption,*” abrasion of the anterior dentition
with compensatory over eruption, short upper lip,
hyperactive maxillary lip contraction and/or short
anatomic crown. A flow chart (Fig. 47) was used for
a systematic assessment’ to arrive at the diagnosis
for the current patient which was vertical maxillary
excess with short anatomic crowns.

Gummy smile was not the patient’s chief complaint,
so she was not motivated for orthognathic surgery,’
but she did desire a less invasive, interdisciplinary
correction with orthodontics, periodontal surgery
and prosthetics. Orthodontics treatment was needed
to correct or at least improve the excessive VDO
and lip protrusion. Thus, the appropriate treatment
plan involved a specific sequence of interdisciplinary
procedures.

Following the initial phase of orthodontic treatment,
the length of the temporary crowns was adjusted
(Fig. 42). Superimposed cephalometric tracings
of the maxilla reveal that the maxillary incisors

and molars were intruded (Fig. 43). Periodontal
surgery was performed to correct the crown-to-
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Excessive gingival

W

v 2

Increased maxillary
incisor exposure
during rest

£ N

Normal lip length

»
Harmonious occlusal D|ff§rence betwee_n
anterior and posterior
plane

occlusal planes

|

Short upper lip

display

A

Normal maxillary
incisor exposure

during rest
Short clinical Normal clinical
crown crown length

A

Incisal
attrition

PN

No attrition

\

A

Incisor
overeruption

Vertical maxillary
excess

Altered passive eruption or r;'ggﬁéajt'v‘;
Gingival hyperplasia i pp

* Normal maxillary incisor exposure during rest: ~3-4 mm in young women, 2 mm in young men

* Normal lip length: 20~24 mm

* Normal crown length of maxillary central incisor: 10.5 mm

W Fig. 41:

Using this flow chart, the etiology of the gingival display was determined to be vertical maxillary excess.” The path leading to

this conclusion is marked in red.

root ratio, gingival display, and bony contour of
the anterior maxilla.”” To improve predictability, a
gingivectomy’ was performed as the initial surgery,
but the results failed to meet the patient’s esthetic

needs, so osteoplasty and ostectomy procedures
were performed.’ The osteoplasty reshaped the
anterior maxillary without removing any tooth-
supporting bone. In contrast, the ostectomy
removed tooth supporting bone, to denude the
upper roots of the incisors (Fig. 29). The goals for this
combined procedure was to improve the gingival

scalloping architecture and decrease the protrusive
appearance of the anterior maxilla. The ostectomy
was performed on the labial surface of the incisors,
to reduce the distance to 2mm from the CEJ to crest
of the supporting alveolar bone. This relationship
is consistent with biologic width for a healthy
periodontium (Fig. 44). The osteoplasty reduced
the thickness and improved the contour of the
labial bone under the soft tissue. Finally, the crown
root ratio was adjusted further by prosthodontic
treatment.
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—

B Fig. 42: W Fig. 43:
The maxillary incisor relationship is shown at the start The maxillary incisors and molars molars were intruded
of treatment (top) and after the temporary crowns were by orthodontic treatment as demonstrated by the purple
adjusted (bottom) following the termination of active arrows.

orthodontic treatment.

\

Enamel Dentin

Sulcular Depth  0.69mm

Junctional Epithelium 0.97mm

Connective Tissue Attachment
1.07mm

B Fig. 44:
This diagram shows the morphology of an ideal biologic width when the alveolar crest is 2mm apical to the CEJ.
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2. Sagittal:

Surprisingly, the space in the lower arch was
closed in ~25 months (Fig. 45) while the upper arch
required 40 months (Fig. 46). The conservative rate
of space closure in the maxillary right quadrant
may have been related to the bone atrophy in the
edentulous implant site that was noted prior to
treatment (Fig. 47)."" Another sagittal issue was the

retraction of the lower right dentition, so in the 12"
month of treatment a bone screw was inserted in
the mandibular right buccal shelf. In the 18" month
of treatment, the bone screw was removed and
the patient was instructed to use Class Il elastics
from the lower right canine to the upper right first
molar. After 7 months of elastics therapy, the Class

W Fig. 45:

Compared to the pretreatment lower occlusal view (OM), the
progress of lower left space closure is shown after twelve
(12M), eighteen (18M), and twenty-five (25M) months of
treatment.

W Fig. 46:

The progress of upper right space closure is shown at
twenty-five (25M), twenty-nine (29M), and forty (40M) months
of treatment.
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[l occlusal relationship was corrected due to the
Multiloop Edgewise Arch Wire (MEAW) effect'”" of
the passive self ligating appliance (Fig. 48).

The third sagittal problem involved the need to
extract a lower right premolar. This procedure
helped resolve the midline discrepancy, retract

the lips and reduce lower arch width to improve
posterior overjet. However, a careful assessment
of the dentition and face indicated the midline
discrepancy was probably skeletal, and the incisors
were sufficiently retracted (Fig. 49), so the decision
was made to not extract the premolar. The patient
was happy with this decision. Furthermore she was
willing to accept the decreased posterior overjet,
and wanted no further orthodontic treatment.

Bone atrophy
W Fig. 48:
- Retraction of the lower right dentition at 12 months (12M)
W Fig. 47: was achieved by an OBS (green circle) as anchorage. At 18
At the start of treatment there was an area of bony atrophy months (18M) a Class lll elastic (blue line) was used to correct
was noted (arrow) that was associated with a retained root the sagittal discrepancy on the right side. At 25 months (25M)
tip mesial to the second molar. of treatment the buccal occlusion has been corrected (yellow

lines).
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Pre-Tx Conclusion

Overall, the treatment time was 62 months for the
entire sequence of interdisciplinary procedures:
orthodontics, implant placement, periodontal
surgery, and prosthesis. The treatment sequence
was complex involving the asymmetric closure of
large spaces, differential tooth movement to create
an optimal implant site, implant placement surgery,
two periodontal surgeries, and three temporary
prosthesis procedures. The final result was excellent
(CRE 26) for the comprehensive management of a
challenging mutilated dentition (DI 26). The patient
and the clinicians were well satisfied with the result.

Pre-Tx | Post-Tx DIFF.
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Discrepancy Index Worksheet

TOTAL D.I. SCORE LI

AL POSTERIOR X-BITE

ERJET 1 pt. per tooth Total =
0 mm. (edge-to-ed =
1 ? glm(;.ge o-edge) = 0 pts. B AL POSTERIOR X-BITE
3.1 -5 mm. = 2 pts.
5.1 —7 mm. = 3 pts. 2 pts. per tooth Total = \I|
7.1 =9 mm. = 4 pts.
=9 mm. - o EPHALOMETRI (See Instructions)

Negative OJ (x-bite) 1 pt. per mm. per tooth =
£ ( )Lptp P ANB > 6° or < -2° = (@npts.

Total = Each degree <-2° x1pt =
ERBITE Each degree > 6° 1 x1pt. = 1
0-3 mm. = 0 pts.
3.1 -5 mm. = 2 pts. SN-MP
5.1—7 mm. = 3ps. > 38° = Qpts)
Impinging (100%) - 5 pts. Each degree > 38° 2  x2pts.= 4
Total = III < 26° = 1pt

Each degree < 26° x 1pt. =
ANTERIOR OPEN BITE 1to MP > 99° - Ipt
0 mm. (edge-to-edge), 1 pt. per tooth Each degree > 99° x1pt. =

then 1 pt. per additional full mm. per tooth

Total =

OTHER  (See Instructions)

Total =

LATERAL OPEN BITE

2 ot tooth Supernumerary teeth x1pt =
pis. per mm. per too Ankylosis of perm. teeth X 2 pts. =
Anomalous morphology X 2 pts. =
Total = III Impaction (except 3 molars) X 2 pts. =

Midline discrepancy (>3mm) @ 2 pts. = 2

CROWDING (only one arch) Missing teeth (except 3" molars) 4 x1 pts. = 4

Missing teeth, congenital X 2 pts. =

1-3 mm. = 1 pt. Spacing (4 or more, per arch) X 2 pts. = 2
3.1 -5 mm. = 2 pts. Spacing (Mx cent. diastema > 2mm) @ 2 pts. =
5.1 -7 mm. = 4 pts. Tooth transposition X2 pts. =
>7 mm. = 7 pts. Skeletal asymmetry (nonsurgical tx) @ 3 pts. =
Addl. treatment complexities X 2 pts. =
Identify:
QCCLUSION Towl -
Class I to end on = 0 pts.
EndonClassITorIII = 2 pts. perside ____ pts.
Full Class II or I1I 4 pts. perside ____ pts.
Beyond Class [T or III = 1 pt. per mm. pts.
additional
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Occlusal Contacts

Cast-Radiograph Evaluation

AL L

Buccal Surface

£% MM \ RN
s 8 ¢ B 1Y TR

Lingual Sudface 1

STy vi

Marginal Ridges

b4\

Mx MD
R L L R R ’ 21

Occlusal Relationships

Interproximal Contacts

| ALl MAM
f‘ y YRRV

Root Angulation

YT
wwwm

INSTRUCTIONS: Place score beside each deficient tooth and enter total score for each parameter
in the white box. Mark extracted teeth with “"X”. Second molars should be in occlusion.

Buccolingual Inclination
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IBOI Pink & \X/hite Esthetic Score (Before Surgical Crown Lengthening)

Total Score: = 1

Total = 1

1. Pink Esthetic Score

. Mesial Papilla
. Distal Papilla

. Curvature of Gingival Margin

. Root Convexity ( Torque)

N N NN NN

0
0
0
. Level of Gingival Margin 0 1
0
0

. Scar Formation

1. M & D Papilla

. Keratinized Gingiva

2
3
4. Level of Gingival Margin
5

. Root Convexity ( Torque)

©
©

. Curvature of Gingival Margin ~ (0) 1
©
©
0

N D NN NN

6. Scar Formation

2. White Esthetic Score ( for Micro-esthetics ) Total = O

. Midline

. Incisor Curve

. Axial Inclination (5°, 8°, 10°)

. Contact Area (50%, 40%, 30%)
. Tooth Proportion (1:0.8)

o O o o o o
—
N NN NN

. Tooth to Tooth Proportion

1. Midline

_

2. Incisor Curve
3. Axial Inclination (5°, 8°, 10°)
. Contact Area (50%, 40%, 30%)

—_

—_—
N DN NN

4
5. Tooth Proportion (1:0.8)
6

. Tooth to Tooth Proportion

—_

OJOJOJOJOLO),
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IBOI Pink & \X/hite Esthetic Score

Total = 1
1. Pink Esthetic Score
1. M &D Papillae (0)1 2
2. Keratinized Gingiva @ 1 2
3. Curvature of Gingival Margin @ 1 2
4. Level of Gingival Margin @ 1 2
5. Root Convexity ( Torque ) @ 1 2
6. Scar Formation 0 @ 2
2. White Esthetic Score ( for Single-implant ) Total = 1
1. Tooth Form @ 1 2
2. Mesial & Distal Outline @ 1 2
3. Crown Margin @ 1 2
4. Translucency (Incisal third) @ 1 2
5. Hue & Value (Middle Third) ~ (0) 1 2
6. Tooth Proportion 0 @ 2
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Implant-Abutment Transition & Position Analysis

1. Implant Position

Total = 2
L. 1. M & D ( Center) o 1 2
Implant Position
2.B &L (Buccal 2 mm) o 1 2
1. M-D 2.B-L 3. Depth 4. Angulation 5. Distance to tooth
3. Depth (3 mm) o 1 2
Center 2mm 3mm Max. 15° = 1.5mm
4. Angulation ( Max. 15°) O 1 2
3 " 5. Distance to Adjacent Anatomy 0 1 2
1 \ 1.M & D ( Center) 0 @ 2
_ ‘ 2.B &L (Buccal 2 mm) (0) 1
. A 3. Depth (3 mm) (0) 1
L _ I 4. Angulation ( Max. 15°) 0 @ 2
e, e 5. Distance to Adjacent Anatomy @ 1 2
2. Abutment transition Contour Total = 0
1. Fixture Cervical Design N Y
2. Platform Switch N Y
3. I-A Connection Type E |
4. Abutment Selection S C
5. Screw Hole Position P B
6. Marginal Bone Loss NYO12
E: eXtemalcomeCt_ion’ 7. Modified Gingival Contour NY 012
| :internal connection,
S : screw type, 8. Gingival Height NY O 1 2
€ cement type, 9. Crown margin fitness NYO12
P : palatal/central,
B : buccal
1. Fixture Cervical Design @ Y
2. Platform Switch N @
3. I-A Connection Type E @
4. Abutment Selection S @
5. Screw Hole Position ® B
6. Marginal Bone Loss N Y @ 1 2
7. Modified Gingival Contour N Y @ 1 2
8. Gingival Height N Y @ 1 2
9. Crown margin fitness N Y @ 1 2




