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ABSTRACT

Long-Term Results of
Vertical Height Augmentation Genioplasty

using Autogenous | liac Bone Gr aft

Objective. In order to clarify the clinical utility of the vical height augmentation
(VHA) genioplasty using autogenous iliac bone gi@8G), this study examined the
postsurgical changes in hard and soft tissuesetHtin and the stability of the grafted
bone.

Study design. Twenty-three patients who had undergone VHA gdagip using
autogenous IBG were evaluated radiographicallycinitally. A comparison study of the
changes in hard to soft tissues after surgery in2al patients was performed with
preoperative, 1-month, 3-months, 6-months, and/eyedr postoperative lateral
cephalograms by tracing. Stability, bone healing) aomplication of the grafted bone
was evaluated by follow-up roentgenograms andaairobservation.

Results. Between the preoperative and 6-month postoperdtizeings, an average
vertical augmentation of the osseous segment vzamm at menton and that of the soft
tissue menton was 4.0 mm. There was a high préditgaof 1: 0.94 between the

amounts of hard versus soft tissue changes witfesyin the vertical plane. The position

v



of the genial bone segment was stable immediafedy surgery and soft tissue was not
changed significantly from 1 month to 1 year aftgeration. Clinical and radiological

follow-up results of the iliac bone graft showedmal bony union and were generally
stable.

Conclusions. VHA genioplasty using IBG is a reliable method fmedicting hard and

soft tissue changes and for maintaining postoperatft tissue of the chin after surgery.

Key Words. vertical height augmentation genioplasty, iliacnéograft, postsurgical

change, hard and soft tissue.
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L ong-Term Results of
Vertical Height Augmentation Genioplasty

using Autogenous | liac Bone Gr aft

Gi Jung Kim, DDS, MSD
Department of Dentistry

The Graduate School of Yonsel University

(Directed by Professor Eui-Wung Lee, DDS, PhD)

INTRODUCTION

Maxillofacial deformities are commonly associateithwthe chin area. When it is
appropriate in size, shape, and position, the chm enhance the normal harmony and
symmetry of the face. Thus surgical procedureshen ¢hin area are often required to
improve overall harmony of the fat@ Vertical deficiency of the chin is the one of such
deformities and clinically manifests decreased ramtelower facial height, deep

labiomental fold, and low mandibular plane arfjle.
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For correction of this type of chin deformity, Cemse and Wood-SmitHfirst
described insertion of a corticocancellous blockéomto a symphyseal osteotomy site to
vertically augment the chin in 1964. Afterwardsyesal authors have reported vertical
height augmentation (VHA) genioplasty using autagenbone or alloplastic material
graft”™*

However, when a surgeon considers the ideal sirafeg vertical height
augmentation of the chin, one should have confiderat only in surgical technique, but
also in postoperative stability of the grafted mateand soft tissue changes relating to
bone position. But to the best of our knowledgeariitative and qualified investigations
for predicting osseous and soft tissue changes\dH& genioplasty have been lacking in
comparison to those for advancement or verticalctdn genioplasties. Moreover,
controversies still exist about graft materfat&*

The authors have treated vertical chin deficienei#s horizontal osteotomy of
the chin and interpositional autogenous iliac bgregt (IBG) for several yeard-{g. 1
and 2). And this method has given satisfactory resultssirgeons as well as to the
patients. The goal of this study was to examinepth&tsurgical changes in the hard and
soft tissues of the chin as well as the stabilitythee grafted iliac bone after VHA

genioplasty.

Figure 1.  This patient underwent orthognathic surgery accompanied maxillary
impaction, mandibular setback with bilateral vertical ramus ostectomy, and vertical
height augmentation genioplasty with horizontal advancement. A and B,

Preoperative clinical features. C and D, 1 year postoper ative features.






Figure 2. Serial lateral cephalographs of the same patient as Figure 1. A,
Preoperative radiograph revealed that the patient had an open bite, vertical and
horizontal deficiency of the chin. This case was planned as 8 mm vertical
augmentation and 6 mm horizontal advancement genioplasty. B, 3 months
postoper ative cephalograph showed normal bone healing processin the grafted area.
C, In 6 months postoperative radiograph appropriate bone union was made. After
taking this radiograph, the patient underwent removal of plates and screws. D, 1

year after surgery, genial segment and soft tissue were well stabilized.






Patients and Methods

Subjectsand Material

The sample of subjects selected for this studydwed twenty three patients who
underwentVHA genioplasty by means of horizontal sliding agteny of the symphysis
with interpositional autogenous IBG at the Departtrad Oral and Maxillofacial Surgery,
Dental College Hospital, Yonsei University, Sedtbrea, for the period 1994 to 2004.
All of these patients, 8 male and 15 female, wérkarean national descent. Their ages
ranged from 18 to 30 years old, and the mean age24a} years old at the time of
surgery. Other surgeries associated VHA genioplastye seen inTable |. Fourteen
patients were combined by two-jaw surgery (60.18a)] two patients were combined by
angle reduction (8.7%). In 4 of the all the caggesial advancement was accompanied

with VHA genioplasty simultaneously.

Tablel. Other surgery combined with VHA genioplasty

Name of operation Number of patients
Maxillary impaction and mandibular setback 8 (2)
Maxillary impaction and mandibular advance 6 (1)
mandibular setback 3
mandibular advance 4 (1)
Angle reduction 2
Total 23 (4)

() : cases that accompanied with advancement glasty

6



Lateral cephalograms of hard and soft tissues waken preoperatively,
immediately and 1 month, 3 months, 6 months, andominimum of 1 year
postoperatively. A comparison study of hard to iefiue changes after VHA genioplasty
in all 23 patients was performed with preoperativeonth, 3-months, 6-months, and/or
1l-year postoperative films. For changes in hardugsoft tissues, preoperative and 6-
month postoperative films were used. 6-month pasttjve films, rather than that of
other postoperative films, were used because issfid changes of the face after surgery
is stabilized during this period. For all the 23tigats, 6-months postoperative
radiographs were available. 19 patients were fabwp for more than 1 year. All of the
patients were required to undergo the removal tdosynthetic plates and screws 6 to 8
months after VHA genioplasty.

About the stability of the grafted iliac bone, veat resorption was recognized
by comparing hard tissue changes included in thmveabmethod. Bone healing and
integration to osteotomized segment were observediateral cephalograms and
panoramic roentgenograms. Complications ariseea@pient as well as donor site were

investigated with medical records.

Analytic Method

To evaluate the postsurgical changes in the haddsafi tissues of the chin after
VHA genioplasty, the analytic method of this stwdys quoted from a method established
by Park et al in 1989Dr. Park is one of the authors of this articlefdRence landmarks
and planes used for this study were illustrateféign 3 as follows:

Figure3. Referencelandmarksand planesused for thisstudy areillustrated. Solid line

is preoperative tracing; broken line is postoperative tracing. A and B, the amounts of



vertical hard and soft tissue changes respectively. C and D, the amounts of horizontal

hard and soft tissue changes respectively.
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1. OPL (occlusal plane); a horizontal plane tangerthe uppermost convex area of the
most posterior tooth and of the tip of the mosesat tooth of the mandible

2. Me (hard tissue menton); the most inferior poirthe symphysis of the mandible

3. Mes (soft tissue menton); the point on the skinmental area across Me on a
perpendicular line drawn from OPL

4. Pg (hard tissue pogonion); the most anteriontpoin the symphysis of the mandible
tangent to a perpendicular line drawn from OPL

5. Pgs (soft tissue pogonion); the most anterigntpaf the soft tissue chin tangent to a

perpendicular line drawn from OPL



6. P (posterior reference point); a point whereegpendicular line to OPL crosses the
posterior aspect of the lingual cortex of the sypg@25 mm below the OPL
The measurements analyzed were as foll&g Q)

1. VHM (vertical position of the hard tissue mentothe perpendicular distance from
OPL to MePL
2. VSM (vertical position of the soft tissue mentdahe perpendicular distance from OPL
to Mes
3. VTS (vertical thickness of the soft tissue chihe distance from Me to Mes on the
perpendicular line from OPL
4. HHP (horizontal position of the hard tissue pagn); the distance from the point P to
Pg parallel to OPL
5. HSP (horizontal position of the soft tissue pagn); the distance from the point P to
Pgs parallel to OPL
6. HTS (horizontal thickness of the soft tissuenghihe distance from Pg to Pgs parallel
to OPL

Reference lines and points on each of the latefahlometric films were traced
on 0.07 mm acetate sheets with a 0.3 mm lead péycibne investigator. And all
measurements were performed by the same individitiala caliper that was accurate to
+0.1 mm. To ensure the precision of tracing andsmesments, vertical position of the
hard tissue menton (OPL to MePL) and horizontaltmosof the hard tissue pogonion (P
to Pg) in all preoperative samples were tracedraedsured four times. The pairetest
was undertaken to evaluate the difference in thesmmrements.

The measures of vertical and horizontal chin pmsitivere subjected to the

repeated one-way ANOVA test in all postsurgicalemals. Pearson’s correlation



coefficients were additionally calculated for veali and horizontal hard and soft tissue
measurements to determine whether they were signify related. The statistical

program used for this study was SAS package forddirs version 8.1 (SAS Institute,

Inc. USA).
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Results

Analysis of measurement values by tracing

The analysis of measuring accuracy showed no signif results and there was
no statistically significant difference in the reped measure® (> 0.05).

To evaluate the vertical changes of genial ossesmggnent by surgery, the
immediate postoperative tracing was compared Wighpreoperative tracing. The amount
of vertical augmentation of the osseous segmergecrirom 3.0 to 8.0 mm with an
average 4.52 mnTéble 2).

Between the preoperative and 6-month postoperaticengs, an average vertical
augmentation of the osseous segment was 4.20 mmeratbn and that of the soft tissue
menton was 4.02 mnTéble 2). The ratio of vertical hard/soft tissue changes\l2).96
with preoperative and 6-month postpoperative tgginThe correlation coefficient
between these variables was 0.783<(0.0001), which explained they had statistically
high relationship Table 3 and Fig. 4). The average change of vertical thickness of the
soft tissue chin was measured -0.17 mm from prediperto 6-month postoperative. The
average change of vertical thickness of the sedu was not statistically differeftaple
2).

About horizontal movement of genial segment, inezhd horizontal
advancements were 4 cases (range 4-6 mm) but isumeg@ the other 19 cases for this
study, horizontal advancements ranged from O tor2 An average horizontal movement
of the osseous segment was 1.74 mm at pogonionebetvihe preoperative and

immediate postoperative. Between the preoperativek pstoperative 6-month, average
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horizontal movements of the hard and soft tissueewes2 and 1.39 respectively. And the
horizontal thickness of the soft tissue chin wasnged -0.13 mm on average. The
average change of horizontal thickness of the tisfties was not statistically different
(Table 2). The ratio of changes in horizontal hard tisswwesoft tissues was 1:0.91 with

preoperative and 6-month postpoperative tracingm gorrelation coefficient between

these variables was 0.96Daple 3 and Fig. 5).

Table Il. The amount of positional change of hard and soft tissues by VHA

genioplasty.
Preoperativilmmediate t IMto3M | 3Mto6M | 6M to 1Y Preoperative
to immediate 1M (n=23) (n=23) (n=19) to 6M
(n=23) (n=23) - a a (n=23)
Mean (SD)| Mean (SD)| Mean (SD)| Mean (SD)| Mean (SD)| Mean (SD)
4.52 4.20
VHM -0.15 (0.28) -0.11 (0.21) -0.07 (0.23) 0.03 (0.26)
(1.45)** (1.28)**
5.63 -1.46 4.02
VSM -0.13 (0.41) -0.02 (0.28) 0.05 (0.33)
(1.70)=** | (1.07)*** (1.23)**
-1.30
VTS | 1.11 (1.47) -0.02 (0.46) 0.04 (0.30)| -1.43 (3.32) -0.17 (0.90)
(1.06)***
1.74 1.52
HHP -0.15 (0.28) -0.09 (0.25) 0.02 (0.24)| 0.00 (0.24)
(1.84)** (1.77)%x*
3.02 -1.28 -0.26 1.39
HSP -0.09 (0.25) 0.00 (0.29)
(1.70)*** | (0.64)*** | (0.30)*** (1.46)**
1.28 -1.13
HTS -0.17 (0.39) -0.11 (0.37) -2.00 (4.56) -0.13 (0.55)
(0.72)*** | (0.69)***

12



VHM (vertical position of the hard tissue mentoN)SM (vertical position of the soft
tissue menton); VTS (vertical thickness of the sigBue chin); HHP (horizontal position
of the hard tissue pogonion); HSP (horizontal pasibf the soft tissue pogonion); HTS
(horizontal thickness of the soft tissue chin)

*P < 0.05; *P < 0.01; **P < 0.001, repeated one-way ANOVA test.

Table I11. Statistical results of hard and soft tissue changes at 6 month after VHA

genioplasty.
Group (n=23) Mean SD t-statistic | Significance Correlation
difference
VHM vs
-0.17 0.743
VSM 1.25 -0.47 0.6403 (P < 0.001)
HHP vs HSP  -0.13 0.961
1.63 -0.27 0.7868 (P < 0.001)

VHM (vertical position of the hard tissue mentoN)SM (vertical position of the soft
tissue menton); HHP (horizontal position of thechdssue pogonion); HSP (horizontal

position of the soft tissue pogonion)

In 4 intervals from immediately to 1-year postopeerdy, the hard and soft tissue
changes were shown Trable 2. From immediately to 1-month postoperatively, sisfue
variables (VSM, VTS, HSP, and HTS) showed staadliicsignificant changes. Except
the above variables and HSP from 1-month to 3-mpo#toperatively, other variables for
vertical and horizontal hard and soft tissue charage well as for the thickness of soft

tissues were not significantly different in othegasurement sections.
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Figure 4. Scattergram shows the relationship between the vertical change in hard

and soft tissue menton with preoper ative and 6-month postoper ative tracings.

Fig 4 y=0.7152x + 1.0212
R? = 0.5519
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Figure 5. Scatter gram shows the relationship between the horizontal changein hard

and soft tissue pogonion with preoperative and 6-month postoper ative tracings.

Fig 5 y = 0.7915x + 0.1868
R? = 0.9234
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Sability of the grafted iliac bone

There were no notable complications such as irfeatir wound dehiscence of
chin area with regard to bone graft. In the 3 casaearkable postoperative swelling and
hematoma in submental area was developed but diaeggh spontaneously within 14
days without any other treatment. In donor siterehwere also no complications such as
permanent gait disturbance or infection.

In lateral cephalograms and panoramic roentgenagritnwas observed that
bone healing and integration to upper and lowen bloine was completed until 6 months
after surgery in all cases. And as seen in the abesults about measurement analysis,
the amount of hard tissue changes were well maiethiintil postoperative 1 year period
after removal of osteosynthetic plates and scr@lis showed indirectly that there was

no remarkable vertical resorption of the graftétibone.
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Discussion

Reviewing previous three literatures, the ratioveftical change of hard/soft
tissue ranged from 1:0.89 to I:1°*°Of these literatures, only one report by Rd%éad
guantitative data, which analyzed 8 cases of VH@ig@asty for mean follow-up of 11.1
months and the ratio was 1:0.8ut Rosen’s study concerned the interpositionalebon
placement of porous, block hydroxyapatite (Inteepd00). The others were one
occasional report by Wessberg etatd one text by Wolford and FieldsWessberg et
al’ reported one case VHA genioplasty using autogeili@gsbone graft during 6 months
after surgery, and they described that a 75% hoté@nd a 100% vertical movement of
soft tissue reposition could be expected with ts&eous repositioning.

In this study of 23 cases, the ratio of verticadl &orizontal change of hard/soft
tissue was at postoperative 6 months 1:0.96 an@1LWith relatively high correlations,
respectively. Many studies have reported ratiobasfzontal change of hard/soft tissues

£1819 which were similar to

after advancement of genioplasty ranging from BEQd1:
the ratio reported in this study. In addition, ieat thickness of the soft tissue at menton
area and horizontal thickness of the soft tissymgbnion were well maintained once the
genial segments moved downward and forward. Theoredhat soft tissue variables
showed statistically significant changes from immagaly to 1-month postoperatively was
thought of as due to postsurgical soft tissue edema
It is known that vertical deficiency of genial aréa often manifested with

mandibular retrognathism. However, in this studyndibular setback accompanied with

VHA genioplasty had relatively high frequency comgzhto mandibular advancement (11

cases versus 10 cases). This may be due to théhtdciost orthognathic surgeries in
16



Korea are mandibular setbacks for mandibular priigaZ°

It has been reported that interpositional graft MHA genioplasty was
performed with alloplastic material or autogenoosdd"****The advantages of the use of
alloplastic material are simplicity, the eliminatiof donor site morbidity, and the absence
of resorption in the graft material. The disadvgetof alloplastic material include brittle
nature, higher infection rates, rejection, and tlseasional bone resorption under the
material>'®** Autogenous bone graft is advantageous as it doesause foreign body
reaction, has less chance of infection, and camaidsgh predictability of soft tissue
response in spite of the possibility of donor sitrbidity. Thus autogenous bone graft is
more popular than allogenic graft-?** This was the reason that the authors used
autogenous bone from iliac crest for VHA genioplasind the results were very
successful. It has been reported that corticockms=bone graft from the iliac crest used
to repair the maxillofacial complex had problemsesorptior?>* But in this study, the
hard and soft tissues of the operation area werg stable even 6 months after the
removal of plates and screws. This indicates thatet were no significant vertical

resorptions of the grafted corticocancellous bdoekb

17



CONCLUSIONS

In this study, the ratio of vertical hard/soft tisschange was 1:0.96 with preoperative and
6-month postpoperative tracings. The correlatioeffaient between these variables was
0.743 P < 0.0001), which explained they had statistichilgh. The average change of
vertical thickness of the soft tissue was not stiatilly different.

The ratio of changes in horizontal hard tissuesdft tissues was 1:0.91 with
preoperative and 6-month postpoperative tracindgm dorrelation coefficient between
these variables was 0.960. The average changeriabhtal thickness of the soft tissues
was not statistically different.

There were no notable complications of chin aregh wagard to bone graft and
donor site. Bone healing and integration to uppet lwer chin bone was completed
until 6 months after surgery in all cases. And dmeounts of hard tissue changes were
well maintained until postoperative 1 year peridttraremoval of osteosynthetic plates
and screws.

These results imply that VHA genioplasty appearddoa reliable method for
predicting hard and soft tissue changes and fontaiaing postoperative soft tissue of the
chin after surgery. Interpositional IBG for thisrgery is very stable without any

complications.
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