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Figure 1: DIAsmile™ analysis of male celebrity smile.

clinical experience of treating more than 1,000 full
arch dental implant cases to create parameters
for the DIAsmile™ analysis and design process.
The DIAsmile™ analysis and design process is
demonstrated in a Case Report within this paper.

RESULTS

A total of X articles met the inclusion criteria for
this paper. Commonalities of these articles pro-
duced the following suggestions for acceptable
smiles by the general public: in the relaxed lip
position, maxillary central incisors display 3-4mm;
the average height of maxillary central incisors
ranges from 9.5-12mm, greater maxillary incisor
exposure is associated with a youthful appear-
ance, maxillary incisal plane should parallel the
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Figure 2: DIAsmile™ analysis of female celebrity smile.

interpupillary plane, maxillary incisal plane should
approximate the lower lip and should be no more
than 2mm away from the lower lip during a normal
smile, incisal edges of the maxillary teeth should
approximate the wet-dry junction of the lower lip
during “F" and “V" phonetics, the midline for the
maxillary central incisors should be within 4mm
of the facial midline and should remain as vertical
as possible, rotation of the maxillary central inci-
sor midline should be < 1Tmm as it is one of the
most notable smile characteristics observed by
the layperson, the edges of the lateral incisors
should be offset apically from the central incisors
by 1-1.5mm in women and 0.5-1mm in men, inci-
sal embrasures should get progressively larger
from central incisors to canines, contact areas
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Table 1: DIAsmile™ Analysis of 100 Celebrity Smiles

Characteristic Evaluated Male Female
Lateral Incisors 1Tmm+ shorter than central incisors 98% 84%
Dental arch midline equal to chin midline 100% 100%
Dental arch midline equal to nasal midline 96% 86%
Canine to canine spread equal to width of the nose 76% 100%
Arch width terminates at or inside of the pupils 98% 100%
Gingiva other than papillae shows in smile 26% 12%
Excessive or indadquate buccal corridor space 2% 0%

between central incisors should approximate 50%
the length of the central incisors, contact area
between the central incisor and lateral incisor
should be 40% of the length of the central incisor,
contact area between the lateral incisor and the
canine should be 30% of the length of the max-
illary central incisor, axial inclination of the maxil-
lary teeth should be medially directed, diastemas
should be avoided, gingival display during smiling
should range from 0-3mm, if gingival tissue is dis-
played, the gingival margins of the maxillary cen-
tral incisors, lateral incisors, and canines should
either be equal or within Tmm of each other (lat-
eral incisors being 1mm shorter than the central
incisor and canine if chosen to be offset), buccal
corridor space should be moderate as too much
buccal corridor space gives the appearance of an
“empty” smile and too little or no buccal corridor
space gives the appearance of a “toothy” or “full”
smile, teeth forming the buccal corridor should
have a slight medially directed axial inclination and
should avoid a flared appearance. In general, the

articles included in this paper agreed upon the
aforementioned characteristics of an ideal smile.
Regarding tooth proportion, the articles did have
variations on agreement with all based in some
form or fashion on the principle of “golden pro-
portion”. The rule of golden proportion regarding
smile analysis and design is an extensive subject
worthy of its own entire paper and is beyond the
scope of this article other than noting that most
articles reviewed utilized some variation thereof.

Utilizing the data gathered from the PUBMED
and Google Scholar search in combination with
our celebrity smile analysis (Table 1), we created
the following parameters for our DIAsmile™ smile
analysis and design protocol (Figure 3). We then
applied the principles of smile design in a case
report presented in the next section of this paper.

DIAsmile™ Smile Analysis and

Design Case Report

A 54 year old female patient (Figures 4, 5) pre-
sented with a chief complaint of “I am not happy
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Figure 3: DIAsmile™ principles

* Dental midline equal to or close to chin midline
* Dental midline equal to or close to nasal midline
* Dental midline non-canted (non-rotated)

*  Maxillary central incisors 3-4mm display at rest

*  Maxillary central incisal plane parallel to interpupillary plane

*  Maxillary central incisal edges equal to incisal edges of canines

*  Maxillary incisal plane at approximates lower lip “body” during smile

*  Maxillary central incisal edges touch wet-dry junction of lip during “F” and “V” sounds
*  Maxillary lateral incisal edges at least 1Imm apical to maxillary central incisors

*  Maxillary canine-canine width equal to or close to width of nose

*  Maxillary anterior teeth axially incline medially

*  Maxillary teeth bordering buccal corridor space terminate at or inside of pupils

*  Maxillary teeth bordering buccal corridor space have slight axial inclination medially

* No showing of prosthetic transition zone during maximum smile

with my upper teeth” The patient had a history of
orthodontic treatment during which teeth 1, 5, 12,
16, 17, 21, 28, and 32 were removed. Specifi-
cally concerning the maxilla, teeth 8, 14, and 15
were also missing. Carious lesions were noted on
teeth 2, 3, 7, 8, 10, and 12. Teeth 3 and 8 dis-
played apical radiolucencies and were tender to
palpation. Probing depths in the maxilla ranged
from 2-6mm with localized bleeding upon prob-
ing. A class 2 furcation was noted at the distal of
tooth #3, grade 2 mobility was noted on teeth 2,
3, 4,7 8,11, and 12, while class 3 mobility was
noted on tooth 10. The patient wore a temporary
removable prosthesis to replace missing tooth #9.
The mandibular teeth displayed probing depths of
2-4mm with localized bleeding upon probing and
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generalized mobility of 0-1 on all teeth. Multiple
treatment options regarding the maxilla were pre-
sented to the patient with the patient ultimately
electing to proceed with immediately loaded
full arch dental implant treatment of the maxillary
arch. DIAsmile™ analysis of the patient’s existing
smile was performed (Figure 6) and the results
were discussed with the patient. The patient
expressed desire for a “fuller” smile, different
tooth shape, whiter teeth, and a final smile that
did not appear “fake”. The surgical process was
carried out in the standard fashion and a total of
5 dental implants (Neodent CM Drive, Neodent)
were used to support an immediately loaded fixed
transitional prosthesis. After 4 months of heal-
ing, the transitional prosthesis was removed and
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Figure 4: Pre-surgical photograph of Case Report Patient.

a try-in of a waxed prosthesis was performed to
verify the patient’s smile aesthetics and occlusion.
After approval by the patient, the waxed pros-
thesis was processed into a final screw retained
monolithic zirconia prosthesis (Figures 7-9). The
patient was very pleased with the final result.

DISCUSSION

The principles of smile analysis and design can
be effective tools in planning and executing a
functional and aesthetic prosthesis for imme-
diately loaded full arch implant dentistry. All too
often, a breakdown in communication between
the lab, surgeon, and restorative dentist leads to
less than optimal final results for full arch immedi-
ately loaded dental implant cases. For example,

Figure 5: Pre-surgical radiograph of Case Report Patient.

Figure 6: Pre-surgical DIAsmile™ analysis of Case Report
Patient.

if the restorative dentist fails to communicate
to the surgeon that the patient has an extremely
mobile lip resulting in a high smile line (or if the
surgeon fails to notice this on their own), inad-
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Figure 7: DIAsmile™ analysis of final restoration for Case
Report Patient.

equate bone reduction may occur. This would
lead to disastrous final aesthetics in which either
the transition line between the prosthesis and
gingiva is visible or a bulky ridge lapped resto-
ration is fabricated to hide the transition line.
Another restorative complication that occasion-
ally arises in full arch immediately loaded implant
treatment secondary to inadequate communi-
cation is improper abutment placement. With
a poorly placed implant or multi-unit abutment,
screw access holes can ruin aesthetics by exit-
ing facially through the prosthesis. With proper
planning and smile design, complications such
as this can be easily avoided. By knowing the
principles of smile design such as the DIAsmile™
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Figure 8: Monolithic zirconia final restoration of Case
Report Patient.

protocol, surgeons can systematically and eas-
ily plan for better outcomes when placing dental
implants for immediately loaded full arch cases.

After going through a challenging surgical
process such as immediately loaded full arch
implant dentistry, there is nothing more disap-
pointing to a patient than to be unhappy with the
aesthetics of their restoration. It is very easy to
find poorly finished final restorations for immedi-
ately loaded full arch implant dentistry. A simple
internet search for photos of these restorations
show cases with offset midlines, canted incisal
planes, excess buccal corridor fill, inadequate
incisal length, etc. How can one avoid these less
than desirable outcomes? The DIAsmile™ smile
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communication breakdown, consistent final out-
comes are more likely to be achieved as everyone
is following the same thought process. With that
being said, it is important for all members of the
treatment team to be familiar with the protocol.
Dental implant surgeons no longer have the luxury
of simply being responsible for placing implants
without considering both form and function. Den-
tal implants must be placed with the final out-
comes in mind and DIAsmile™ helps to simplify
this process. On the restorative end, following a

Figure 9: Radiograph of final restoration for Case Report systematic and standardized process helps both

Patient. the lab and the restorative dentist work with the
patient to achieve the most desirable aesthetic

analysis and design protocol provides an easy final outcomes while still preserving function. @

to follow and systematic protocol that helps to

eliminate undesirable final aesthetic outcomes Correspondence:

for full arch implant dentistry. Principles of the Dr. Dan Holtzclaw

DIAsmile™ smile analysis and design protocol are DIA Dental Implant Center, LTD

outlined in Figure 3. By following a standardized 11515 Toepperwein Road

protocol such as DIAsmile™, the lab, surgeon, and Suite 102

restorative dentist will always be thinking along Live Oak, Texas 78233

the same lines. As such, even in the event of a
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Disclosure
DIAsmile™ is a registered trademark of DIA Dental
Implant Centers, LTD.
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