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The contour deficient chin represents
a commonly encountered clinical en-
tity. The number of currently used
methods for chin augmentation indi-
cates that no single technique affords
uniformly predictable, stable, and es-
thetically acceptable treatment results.
Thus, there is a continuing concern
with the development of more adapt-
able methods of augmentation genio-

plasty.
LITERATURE REVIEW

Treatment planning for augmenta-
tion genioplasty has classically stressed
profile evaluation and efforts have been
directed toward the development of
methods to augment the anteroposte-
rior dimension of the mandibular sym-
physis.*?

Sliding osteotomy of the inferior bor-
der of the mandible was first reported
in 1942.° Since that time several varia-
tions of sliding osteotomy have been
described.*#™1* This technique appears
to provide a predictable augmentation
with fair stability which seems related
to the magnitude of augmentation.
However, this technique is limited by
the anatomy of a given mandible. In
particular, lateral augmentation is lim-
ited, and it is rarely possible to perform
sliding genioplasty in conjunction with
an anterior subapical osteotomy of the
mandible.

Another basic approach to chin aug-
mentation involves the implantation of
various materials over the mandibular
symphysis. Autograft, allograft and
xenograft materials have been used as
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well as alloplastic materials for chin
augmentation.®27

Theoretically, implant genioplasty
presents several advantages over sliding
genioplasty. More precise dimensional
control, both anteroposteriorly and lat-
erally, 1s possible. In addition, an im-
plant can be placed at the time of sub-
apical mandibular osteotomy. There
have been few scientific studies to docu-
ment the complications, predictability,
and stability of alloplastic implant ge-
nioplasty. Complications cited, but not
statistically documented, with the use
of silicone rubber and methyl methac-
rylate chin implants include: infection,
migration, extrusion, mandibular re-
sorption and loss of contour augmenta-
tion 118282936 No study of Proplast, a
relatively new alloplastic implant, has
appeared in the literature.

We now report on our results with
31 consecutive Proplast chin implants
for correction of the contour deficient
chin. A retrospective study of treat-
ment results with the use of Proplast for
genioplasty follows. Our clinical experi-
ence including surgical technique, fre-
quency and management of complica-
tions, and predictability of treatment
results is presented and discussed. An
approach to diagnosis and treatment
planning for chin augmentation is out-
lined and illustrated with case presen-
tations.

MATERIALS AND METHODS

Implant Material

Proplast is a composite of polytetra-
fluoroethylene and vitreous carbon fi-
bers. It is produced as a sponge in blocks
of various sizes. The blocks can be auto-
claved, stored, and contoured at the
time of surgery. The physical properties
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of Proplast, as well as the results of
laboratory, animal, and preliminary
clinical trials are described else-
where.?*** The material is highly bio-
compatible. A variable pore size lends
a unique capacity for tissue ingrowth
and self-stabilization, which is report-
edly complete within four weeks. Pre-
liminary reports describing its use for
facial augmentation have been prom-
1sing.34-3¢

Patient Population

All patients studied were treated at
the Center for Correction of Dento-
facial Deformities at John Peter Smith
Hospital, Fort Worth, Texas. All pa-
tients who had received Proplast chin
implants as of September 1975 were
recalled for detailed clinical, radio-
graphic, and cephalometric examina-
tions. Pretreatment clinical, radio-
graphic, and cephalometric records
were available for comparison on all
patients studied. A minimum postoper-
ative period of three months was estab-
lished for inclusion in this study. Thir-
ty-one patients met the criteria.

All patients who responded to recall
underwent thorough clinical examina-
tions and were questioned about prob-
lems related to their chin implants.
Subjective and objective evaluation of
mental nerve function was recorded.
The status of all teeth in the area of
the implants was evaluated. Periodon-
tal status was assessed. Palpation was
performed to evaluate the clinical sta-
bility of the implant. Facial expression
was observed to note any tendency for
overlying skin to be tethered to the im-
plant.

Radiographic Evaluation

Panoramic and cephalometric radio-
graphs were taken on all patients. The
former were used to evaluate implant
related changes of the bone, periodon-
tal structures, and tooth root resorption.
The cephalometric films were used to
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Fig. 1 Preoperative and postoperative
films were superimposed on the cortical
outlines of the mandible with registra-
tion on the inner cortical aspect of the
symphysis. All measurements were made
relative to the mandibular plane (see

text), 1) “stomion” for lower lip; 2)
mentolabial fold; 3) soft tissue “pogo-
nion” (Pgs); 4) soft tissue “menton’;
5) osseous/implant pogonion; 2°-2)
change in position mentolabial fold; 3'-3)
change in position soft tissue ‘“pogo-
nion”; 5’-5) change in position osseous/
implant “pogonion”; (1’ to 4’)-(1 to 4)
change in length of lower lip; and
(5" to 3)-(5 to 3) change in chin thick-
ness.

study bone resorption associated with
the implants and soft tissue changes.
The implant was visualized on cepha-
lometric films with the use of a soft-
tissue shield. All films were taken with
the lips in repose or at rest.*¥’

Landmarks and measurements for
cephalometric study are diagrammed
in Figure 1. The preoperative and most
recent postoperative films were super-

*This is important in studying soft
tissue changes associated with various
procedures to correct dentofacial and
craniofacial deformities. The senior au-
thor has observed that in individuals
with lip incompetence or excessive inter-
labial gaps that the soft tissue thickness
of the chin will vary to 100% from
when the lips are at rest to when the
lips are pursed together. This fact will
introduce a large potential error in stud-
ies such as this if it is not taken into
account.
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imposed on the outline of the mandi-
ble with registration on the outline of
the inner cortex of the symphysis ac-
cording to the technique of McNeill et
al.®  Anteroposterior measurements
were made along the mandibular plane
with change in an anterior direction
recorded as a positive value. Vertical
change was measured perpendicular to
the mandibular plane with change in
an inferior direction recorded as a posi-
tive value. All changes were measured
to the nearest 0.5 mm. Standard errors
of measurement ranged from 0.18 to
0.41 mm.

Statistical Evaluation of Data

Variables which we deemed of clini-
cal importance were identified. They
were: implant related bone resorption,
stability, and predictability of soft tis-
sue augmentation. Twenty-seven vari-
ables were recorded for each patient
(Table I). Means and standard devia-
tions for each variable were calculated.
Multiple correlation coefficients among
all variables were computed. The
strengths of association between varia-
bles are described below in terms of their
correlation coefficients (R) and the sig-
nificance level (SL) of the observed cor-
relation. Selected variables under study
were made dependent variables in sta-
tistical techniques of backward elimina-
tion and multiple regression. A mathe-
matic model was derived which as-
sociated relevant independent variables
to the variable under study and pro-
vided a measure of strength of associa-
tion between variables.®

Surgical Technique

Implant beds were prepared through
an intraoral degloving approach. In
most instances the incision was made in
the lip and carried in a step-wise fash-
ion down to the periosteurn (Fig. 2).

*Computed at the University of Texas
Health Science Center at Dallas, Texas
with the aid of Joan Reisch, Ph.D.
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TABLE 1
VARIABLES RECORDED IN PROPLAST
GENIOPLASTY
V1 : hPg(s) anteroposterior soft tis-
sue chin augmentation (mm)
V2 : hPg anteroposterior osseous chin

augmentation (mm - implant
thickness)

V3 : Ratio hPg(s) / hPg.

V4 : Follow up (months)

V5 : Anteroposterior change chin

thickness (mm)

V6 : Anteroposterior change at men-
tolabial fold (mm)

V7 : Age (years)

*V8 : Preop labial competence (4/—)

*V9 : Postop labial competence
(+/—)

*V10 : Anterior segmental osteotomy
(4+/—)

*V11 : Postop complications (+/—)

V12 : Vertical change at Pg(s) (mm)

V13 : Vertical change at Pg (mm)

V14 : Vertical change at mentolabial
fold (mm)

V15 : Change in lip length (mm)

V16 : Preop symphysis width (mm)

V17 : mm symphysis resorption

V18 : % symphysis resorbed

V19 : Time postop resorption recorded
(months)

*V20 : Predominant superior resorption
(+/—)

*V21 : Bone apposition or growth
(+/—)

*V22 : Mental nerve paresthesia
(+/—)

V28 : Time postop implant radio-
graphically evident (mos)

V24 : Postop interlabial distance
(mm)

V25 : Time postop resorption noted
(months)"

*V26 : Sex (M = +)

V27 : % symphysis resorption/month

* Notes dichotomous variables

This makes possible layered closure, re-
ducing problems with wound dehis-
cence. The mental nerves were identi-
fied, dissected free, and retracted.
Periosteum over the symphysis was ele-
vated and released. After insertion the
implants were injected with a small
gauge needle and syringe to saturation
with an antibiotic (usually penicillin}).
All implants, with the exception of one,
were placed in a subperiosteal pocket
and fixed to bone with wire or suture.
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Fig. 2 A) Degloving incision performed
onto the base of the lower lip. B) Step-
wise dissection through lip and mentalis
with incision and reflection of perio-
steum. Note relaxing incisions in perio-
steum. C) Double layered closure after
placement and stabilization of implant.

All patients received a seven to ten day
course of antibiotics postoperatively.

ResuLts

Thirty-one patients were studied, 13
men and 18 women, with an average
age of 19.2 years at the time of surgery.
The majority of patients studied under-
went other procedures simultaneously
for the correction of various dentofacial
and craniofacial deformities. Eighteen
patients had anterior subapical osteot-
omy of the mandible at the time of
genioplasty.
Clinical Evaluation

Twenty-two patients appeared for re-
call evaluation. Mean follow up for
this group was 15.8 months. Over-all
follow up, dated from the last available
cephalometric radiograph, was 15.5
months for the 31 patients studied.

Eight patients experienced implant
related complications. Four suture lines
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dehisced with clinically uninfected ad-
jacent tissues. Two other cases of de-
hiscence with purulence occurred and
there were two soft tissue infections
without wound dehiscence.

Dehiscence was managed with vigor-
ous local irrigation and injection of ex-
posed implant with antibiotic (penicil-
lin unless the patient was allergic to
it). After collection of material for cul-
ture and sensitivity, all patients were
placed on systemic antibiotics, usually
penicillin. The initial regimen was
changed as indicated by the antibiotic
sensitivity. Of the 31 implants inserted,
two required removal. One was asso-
ciated with an infected dehiscence re-
fractory to treatment, and the other
was associated with submental and sub-
lingual infection. The latter infection
was associated with a circummandibu-
lar wire stabilizing a dentoalveolar seg-
ment.

At recall no patients had specific
complaints which could be associated
with their implants. Four of 22 patients
examined clinically demonstrated ob-
jective signs of residual mental nerve
anesthesia or paresthesia. Of these pa-
tients, three had simultaneous mandib-
ular ramus or anterior subapical osteot-
omy performed. The majority of pa-
tients noted a transient paresthesia af-
ter their surgery with resolution within
two to six postoperative months.

No tooth or periodontal disease was
noted which could be related to im-
plant genioplasty. Importantly, we did
not note lack of attached gingiva or
pathologic decrease in sulcus depth. In
fact, the zone of functionally attached
tissue was sometimes increased.

Only one implant was mobile to pal-
pation. This implant was placed in a
supraperiosteal pocket and not stabil-
ized to bone, This was also the only
implant tethered to overlying skin.
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TABLE II
So#FT TISSUE VARIABLBS IN PROPLAST GENIOPLASTY
Mean Range
V1 Anteropost. soft tissue chin aug- 4.5 mm 2-9
mentation
V2 Anteropost. osseous chin augmen- 5.4 mm 2-10
tation (implant thickness)
V3 Ratio V1/V2 0.9 0.4-2.0
V5 Anteropost. change chin thickness —0.6 mm — 4- 43
V6 Anteropost. change in position of 0.5 mm — b5-45
mentolabial fold
V12 Vertical change at Pg(s) —0.3 mm —11-47
V13 Vertical change at Pg —4.1 mm —16- +3
V14 Vertical change at mentolabial fold 0.2 mm —11- 410
V15 Change in lip length —0.1 mm — b5-45

CEPHALOMETRIC EvALUATION
Soft Tissue Augmentation

Suitable records for soft tissue study
were available for 23 patients. The
range and mean values for variables
reflecting soft tissue and implant
changes are presented in Table II. The
mean ratio of soft tissue to anteroposte-
rior alloplastic chin augmentation was
0.9 with a standard deviation of 0.37.
The correlation coefficient relating soft
tissue chin and alloplast augmentation
was 0.48 with a significance level of
0.018. Other measured variables which
demonstrated a significant relationship
to the anteroposterior soft tissue aug-
mentation include: V5, change in chin
thickness (R = —0.43 SL = 0.039);
V13, vertical change of Proplast chin
at Pg (R = 0.44 SL = 0.03); V20,
implant resorption predominant at su-
perior edge of the implant (R = 0.54
SL = 0.009).

Vertical changes in the position of
soft tissue pogonion (V12) and osseous/
implant pogonion (V13) demonstrated
greater variability than those in the
anteroposterior plane. There was no
significant correlation between the ver-
tical positioning of the implant and the
resultant position of the soft tissue po-
gonion (R = —0.03 SL = 0.95). In
fact, no strong correlation could be
demonstrated between V12 and any of

the other variables studied with the
exception of a relationship between
V12 and anteroposterior change in po-
sition in the mentolabial fold (R =
0.41 SL = 0.048).

Changes in chin thickness demon-
strated significant correlations with sev-
eral variables: V2 anteroposterior
augmentation osseous chin, R = —0.55
SL = 0.007; V3 ratio anteroposterior
soft tissue / implant augmentation, R
= 0.87 SL = 0.0001; V8 preoperative
labial competence, R = 048 SL =
0.02; V9 postoperative labial compe-
tence, R = 0.51 SL = 0.01; V24 post-
operative intralabial gap, R = 0.47 SL
= 0.02. The mean ratio for mm change
in chin thickness to anteroposterior im-
plant thickness was —O0.1.

Anteroposterior change in position of
the mentolabial fold (V6) was related
only to vertical change in position of soft
tissue pogonion (V12), R = 0.41 SL =
0.048; and change in lower lip length
(V15), R = 0.68 SL. = 0.006. No sig-
nificant relationships to vertical reposi-
tioning of the mentolabial fold were
demonstrated.

Effective lip length demonstrated a
wide range of change after augmenta-
tion genioplasty —5 mm to + 5 mm
and was without significant correlation
with other variables.
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TABLE III
VARIABLES ASSOCIATED WITH RESORPTION IN PROPLAST GENIOPLASTY

V4 Follow up (months)
V71 Age
V8 Preop labial competence
V9 Postop labial competence

V10 Anterior segmental osteotomy
V11 Postop complications

V16 Preop symphysis width

V17 wmm symphysis resorbed

V18 9% symphysis resorbed

V20 Predominant superior resorption

V24 Postop interlabial distance (mm)
V26 Sex (+ Male, — Female)
V27 % symphysis resorbed / month

Implant Associated Resorption
Resorption of the mandibular sym-
physis under the chin implant was ob-
served in 22 of 24 patients with ade-
quate documentation for study of this
phenomenon. No resorption occurred
in a patient with Moebius syndrome
after almost three years. The other pa-

Fig. 3 A) Oblong implant placed for
correction of contour-deficient chin. B)
Chin-lip muscle activity resulting in a
“tipping” of the implant with resulting
superiorly based bone resorption. C)
Suggested implant shape to minimize re-
sorption; implant is well below tooth
roots with broad base superoinferiorly
and well-rounded margins.

July 1977
Mean Range
15.5 mos 3-28
19.2 yrs 13-35
+13/—10
+19/—4
+13/—10
+ 4/—19
16.1 mm 9-21
4.6 mm 0-15
26.2 % 0-60
+14/—8
3.1 mm 0-14
410/ —13
2.3% / mo 0-9.7

tient without resorption was under
treatment for an extreme Class II, Di-
vision 1 occlusal deformity and had
redundant lips relative to his skeletal
facial height.

Mean values and ranges for variables
used to study implant related resorp-
tion are presented in Table III. Over
the 15.5 month follow up a mean of
4.6 mm of bone resorption occurred.
This resorption represented approxi-
mately 26% of measured mean preop-
erative symphysis width. The degree of
resorption tended to be greatest at the
superior edge of the implant (Fig. 3).

Multiple measures of resorption were
selected and related to other variables
under study in an effort to describe im-
plant related resorption and to identify
which factors were most strongly re-
lated to resorption under the implant.
Table IV presents correlation coeffi-
cients and significance levels for associa-
tions between measures of resorption
and other related variables under study.
Age and Sex Related Phenomena

Age range for this group of patients
was from 13 to 35 years with a mean
of 19 years. Only one significant asso-
ciation was found between the age of
the patient and other variables. Seven
patients demonstrated a variable degree
of symphyseal growth and/or bone ap-
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position at the margins of the implant.
The correlation between patient age
and the growth apposition phenomena
was —0.47 with significance level of
0.026. The magnitude of observed
growth or apposition over the period of
study was usually less than 1 mm.

A total of 13 men and 18 women
were treated. For the 23 patients stud-
led radiographically the ratio was 9
men / 14 women. Only one association
tended to be sex related; wound dehis-
cence occurred somewhat more fre-
quently in women with borderline sta-
tistical significance (R = —0.40 SL =
0.054). No study of possible factors in-
volved in this correlation was carried
out.

SL

0.07 0.75
—0.05 0.81
0.22 0.31
—0.05 0.81
0.11 0.64
—0.05 0.81
0.20 0.62

% Symphysis
Resorbed/Mo
V27
—0.656 0.001*
0.03 0.91
0.20 0.63

SL

0.54 0.009*
0.58 0.005*

Superior
0.28 0.21

Resorption
V20

Predominant
0.23 0.30

0.13 0.54
0.11 0.62
0.14 0.54
0.11 0.62
0.06 0.78

—0.14 0.54

SL

R
0.28 0.20

Resorbed
V18
—0.16 0.53

0.05 0.82

0.26 0.25
0.50 0.017*
0.26 0.23
0.11 0.64

—0.40 0.06
0.11 0.63

% Symphysis
0.04 0.85

DiscussioN

Unpublished early experience with
Proplast placed transorally for genio-
plasty documented a failure rate of less
than 10% (8 of 89 implants) over an
unspecified period of follow up. By
1974 a 97% success rate was quoted by
the manufacturer in their clinical eval-
uation of Proplast.** The majority of
implant failure was attributed to in-
fection. Our experience with Proplast
genioplasty as of September 1975 (2 of
31 implants unsuccessful) constituted a
failure rate of 6%. Since September of
1975 we have inserted an additional
17 chin implants without having to re-
move any. At present our success rate
is 96%.

Implant loss or removal was associ-
ated with intractable infection, gener-
ally preceded by wound dehiscence.
Loss was not observed into the late
postoperative period after primary in-
cisional soft tissue healing had oc-
curred.

Six patients in this series experienced
incision dehiscence. Dehiscence gener-
ally occurred in the region of the thin
tissues about the canine eminence. Me-
ticulous attention to tension free, dou-
ble-layered wound closure has since

Variables Measuring Resorption

SL

R
0.31 0.15
—0.18 0.56
—0.05

mm
Symphysis
Resorbed
vi7
0.80
0.01 0.95
0.31 0.16
0.46 0.03*
0.21 0.65
0.21 0.66
—0.42 0.05*

0.04 0.85

Vi
V2
V4
V7
V8
V9
V10
Vi1l
V24
V26

TABLE 1V
PROPLAST IMPLANT RELATED RESORPTION : CORRELATIONS

Dependent Variables

AP osseous chin augmentation (implant thickness)

Followup

AP augmentation soft tissue chin
Age

Anterior segmental osteotomy

Postop complications
Postop interlabial distance
Male)

Postop labial competence
Sex (+

Preop labial competence
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eliminated the incidence of incision de-
hiscence (Fig. 2).

Despite wound dehiscence over the
implant, failure was avoided in five of
the six cases. Systemic antibiotics, me-
ticulous oral hygiene, and injection of
the exposed implant (often repeated
several times a week) with antibiotic
led to secondary healing. We did not
attempt secondary closure on these
cases.

Significant implant migration, other
than into the underlying bone, was not
observed in this series. It should be
noted, however, that 30 of 31 implants
were fixed directly to bone with wire
or suture. The only implant with any
degree of mobility, or tethering to skin
was not placed subperiosteally or fixed
to bone. Implant fixation to bone is
recommended to achieve tissue in-
growth and optimum implant stabiliza-
tion.

Implant Related Resorption of
Underlying Bone

Resorption of bone underlying the
implant was the rule rather than the
exception. The absolute measured val-
ues of resorption were affected by the
geometry of our technique of measure-
ment. Measurement relative to the
mandibular plane increased the mag-
nitude of measured resorption, and
therefore the mean 4.6 mm resorption
over 16 months is somewhat overstated.
Despite the fact that resorption of un-
derlying bone has been cited as a “com-
plication” associated with the use of
alloplasts for genioplasty, definition of
the clinical significance of this phe-
nomenon is unclear. No patient in this
series demonstrated clinical symptoms
which would be associated with resorp-
tion, specifically, root resorption, patho-
logic fracture, or compression neuro-
pathy of the mental nerves. Lack of
uniform longitudinal records and the
cross-sectional nature of this study do
not allow definitive statements about
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the stability of soft tissue augmentation
while resorption is occurring. Clinical-
ly, the chin augmentation appears to
be fairly stable.

Bone resorption beneath the implants
correlated best with lack of postopera-
tive labial competence and the magni-
tude of the postoperative interlabial
distance. These variables indirectly re-
flect the clinically dynamic concepts of
tonicity and activity of the mentalis
and lower lip. One of the patients
without bone resorption had facial
nerve paralysis, and the other redun-
dant lips, further suggesting that mus-
cle tension on the implant was directly
related to the amount of underlying
bone resorption. A weak correlation
was observed between bone resorption
and time postoperative. Interestingly,
the implant thickness and magnitude
of soft tissue augmentation correlated
only with predominance of resorption
at the superior edge of the implant.

The shape of the chin implant also
seems to play a role in what represents
a superior tipping of the implant, sec-
ondary to muscle activity, with result-
ant resorption at the superior edge of
the implant (Fig. 3). We recommend
that the base of the

tilde  uil L0 npianit

broad superoinferiorly as possible. The
principal limitations in the height one
can achieve at the base of the implant
include: height and concavity of the
symphysis and location of tooth roots.
It is believed best to avoid placement
of the implant superiorly over tooth
roots should significant resorption oc-
cur. Attention should be directed to as-
sessment of labial competence preop-
eratively, with appropriate procedures
planned for the correction of labial in-
competence.
Soft Tissue Changes Associated
With Osseous Augmentation
Genioplasty effects multiple subtle
changes in contour of the lower third
of the face in both profile and frontal
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view. These subtle changes in contour
constitute the clinically perceptible re-
sult of chin augmentation. Most con-
tour changes are incompletely meas-
ured by cephalometric analysis alone.
One needs, however, certain guidelines
for treatment planning which can be
derived from cephalometric study and
integrated with over-all evaluation of
the patient.

The mean ratio of anteroposterior
augmentation of soft tissue chin and
anteroposterior implant thickness meas-
ured at cephalometric pogonion was
09 (S.D. 0.37) for this series of 31
Proplast genioplasties. Implant projec-
tion versus soft tissue augmentation cor-
related significantly (R = 0.48 SL =
0.018). Other significant correlations
with the amount of chin augmentation
included: change in chin thickness; ver-
tical change at pogonion (implant);
predominant resorption at the superior
edge of the implant. There was no
significant correlation between antero-
posterior soft tissue augmentation and
the occurrence of wound dehiscence or
the performance of simultaneous man-
dibular subapical osteotomy.

With the exception of anteroposte-
rior augmentation and change in soft-
tissue chin thickness, no measurable
soft-tissue changes demonstrated suffi-
ciently predictable behavior to be of
use in treatment planning. Change in
chin thickness correlated with thick-
ness of the implant (R = —0.55 SL =
0.0068). The mean ratio of change in
soft-tissue chin thickness to implant
thickness was —0.1.

Multiple variable models derived
from techniques of backward elimina-
tion and multiple regression did little
to refine the clinical predictability of
soft tissue augmentation because of the
variability exhibited by the sample pop-
ulation and the sample size.
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Diagnostic and Treatment
Planning Considerations

The term contour deficient chin is
not diagnostic in an anatomical sense.
Diagnosis and correction of the con-
tour deficient chin involves an appre-
ciation of normal balance among clini-
cally and radiographically appreciable
facial structures. Osseous and soft tissue
dysplasias in all three planes of space
should be accurately identified and de-
scribed prior to formulation of treat-
ment goals.®®

Our systematic approach to clinical
and radiographic examination has been
described elsewhere.*® In this context
it should be noted that frontal face
esthetics have historically been less em-
phasized than profile esthetics. Yet,
since patients visualize themselves and
others primarily from the frontal as-
pect, more emphasis on frontal esthet-
ics is indicated.

Two points which may be appreci-
ated on initial clinical examination are
of particular importance. Lip incom-
petence should be noted and, if pos-
sible, corrected where Proplast genio-
plasty is anticipated. The morphology
of the lower third of the face should be
carefully scrutinized. A “V-shaped”
lower third, or pointed chin, with con-
tour deficiency and an otherwise square
upper and middle third face will often
present an indication for lateral as well
as anteroposterior mandibular augmen-
tations. Sliding genioplasty in these
cases corrects the profile deficiency, but
makes the chin appear more pointed
from the frontal aspect (Fig. 4). This
is due to the fact that lateral augmen-
tation did not occur; such augmenta-
tion can be nicely accomplished with a
properly shaped alloplastic implant
(Fig. 5).

Cephalometric analysis will help con-
firm the clinical patient evaluation.
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Fig. 4 A pointed chin made more
pointed by horizontal osteotomy.

Fig. 5 Lateral as well as anteroposte-
rior augmentation with Proplast chin
improved lateral bulk and over-all fron-
tal esthetics.

Normal dimensions for the mandibular
symphysis and overlying soft tissues are
available.*'#3 It has been demonstrated
that osseous and soft tissue chin mor-
phology vary independently. A seem-
ingly contour-deficient chin may be
secondary to maxillary vertical excess
or horizontal mandibular deficiency
(Fig. 6). Systematic clinical and ceph-
alometric analysis would confirm these
diagnoses. In many instances genio-
plasty would not be indicated after cor-
rection of the maxillary or mandibular
deformity.

Systematic evaluation will allow the
clinician to determine whether the con-
tour-deficient chin is due to: 1) osse-
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ous microgenia, 2) soft tissue micro-
genia, 3) mandibular horizontal defi-
ciency, or 4) maxillary vertical excess
(Fig. 6).

Given an anatomic diagnosis, one
can then determine those elements of
the patient’s skeletal structure to be
changed with surgery. Chin, lip, nose
balance is sought with genioplasty in
frontal and profile views. Any of sev-
eral cephalometric guidelines can be
employed to determine where the soft
tissue chin and osseous chin should be
in relation to other facial struc-
tures.>#*7 With Proplast genioplasty,
where the ratio of soft tissue to osseous
augmentation approaches 1/1, we have
found two guidelines to be particularly
helpful (Fig. 7). The distance of the
lower incisor to the NB line and the
distance between pogonion and the
same line should give a ratio between
1/1 and 2/1 for adequate tooth/lip/chin
balance in an otherwise balanced face.
A profile line formed by the tangent
between the upper lip and skin should
bisect the nasal philtrum for appropri-
ate chin/lip/nose balance.

SUMMARY

The treatment results in 31 consecu-
tive patients treated with Proplast for
chin augmentation show good clinical
success with the implant. A critical
analysis of treatment results reveals
that attention to certain details of the
preoperative evaluation, surgical tech-
nique, and postoperative care can make
for impressive results. These facts are

discussed. .
Center for Correction of

Dentofacial Deformities
1500 South Main St.
Fort Worth, Texas 76104
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Normal Mandibie -15mm.
Normal SoftTissue-10-12mm.

Fig. 6 A) Normal skeletal and soft tissue anatomy with good nose/lip/chin bal-
ance. “Osseous Microgenia,” small symphysis width (< 15 mm and/or retroposi-
tioned symphysis. “Soft Tissue Atrophy,” normal size and position of symphysis
with thin (< 10-12 mm) overlying sott tissues. B) Horizontal mandibular deficiency
(retrognathic mandible). Mandibular symphysis and overlying soft tissue are ana-
tomically normal with contour deficiency from retropositioned mandible. C) Vertical
maxillary excess (Long Face Syndrome). Grossly normal symphysis and overlying
soft tissues with contour deficiency from inferior and posterior displacement of
mandible by the maxilla.
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I-NB/NB-Pg
1:1-2:1

Fig. 7 (a) NB line: lower incisor to
NB/NB to pogonion should give a 1:1
to 2:1 ratio for normal tooth/lip/chin
balance. (b) Thickness of overlying soft
tissue chin should be 10-12 mm. (¢) Pro-
file line, formed as a tangent between
soft tissue chin and upper lip should bi-
sect the nasal philtrum for normal nose/
lip/chin balance.
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