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Upper lip cross sectional area after correction of anterior
maxillary segment using three sided mucoperiosteal flap

Dheaa Hussien B.D.S., M.5c.®

Abstract:

All previous studies concerning the soft tissue changes associated with upper
jaw osteotomy related to the use of the most common approaches to the anterior
maxilla i.c. Wassmund, Wunderer and Cuper approach. Few of these directed to
assess the upper lip cross sectional area as a factor in prediction purpose. A new
approach by mean of 3-sided mucoperiosteal flap adopted in this study to expose the
premaxilla. From the clinical observation, there is slight lengthening of the upper lip
after surgery.

This study conducted to assess the upper lip cross sectional area after
maxillary scgmental sciling up osteotomy using this approach( for prediction purposc),
and assess the validity of the use of the 3-sided mucoperiosteal flap.

Presurgical and post surgical cephalometric radiographs of (9) patients were
compared by superimpesition of acelate tracings on special references. Cross
sectional lip area then calculated presurgically and at two intervals following surgical
intervention {Immediately after surgery Le. with in 2 davs and the longest possible
post surgical follow up} using simpson role,

Analysis of data showed that the eross sectional lip area significantly
increased by a mean of 38% ranged (23% - 58%) immediately after surgery, While at
about 3 months interval, it became about 17% ranged (2% - 34%) the study showed
also an acceptable accessibility with the use of this 3-sided flap.
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clinicians and orthodontist to preserve
favorable lip mompheology (not only on
profile but frontal aspect) as il
considered as a critical factor in
assessing the success of maxillary

Introduction:

Aesthetic and beanty is a subject
of enormous interest all over the world
at all time ', this especially true with

the awareness of the important role of
physical appearance in our society *

The need for orthognathic
surgery @s a common lreatment
alternative in correction of dentofacial
deformities to OVETCOITE the
shc:unmmiﬂ% regull  of  anthadontic
treatment ",

The lips considered as the most
important aspect of the ' Great
attention had besn made [rom the

osteotomy surgery. The unesthetic post
surgical lips often appear thin and tight
this is true in most of approaches to the
maxilla " "',

Despite the available information
regarding the postsurgical soft tissue
predictions based on  vertical and
horizontal bony movement, accurate
prediction of postsurgical lip length
and anteroposterior position doesn’t
ensure a pleasing aesthetic result Ll

* A sgigtant Lecturer in the Depariment of Orthodentics, College of Dentistry, Baghdad Urniversity,
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Analysis of lip thickness changes
15 not possible with simple linear 2-
dimensional correlation, thus a cross

sectional area is preferable Y.

There are 3 main approaches for
exposure of anterior maxilla:  the
Wassmund approach 1927, Wunderer
approach 1963, and the Cuper
approach 1954717 (Fipure-1),

Wassmund incision

Wunderer incision

Cupar incision

Fig. (1): Approaches for exposure of anterior maxilla.

In the commonest method, the
Wassmund approach, the bony cuts
{transverse and palatal) are mainly
completed by indirect vision beneath
mucoperiosteal tunnels and here the
soft tissue must be protected. This
approach is not recommended for cases
required superior repositioning of the
premaxilla because of its difficulty

With Wunderer approach, the
removal  of alveolar bone and
transpalatal cut arc performed under
dircet vision. While the transverse and
sepal cut are performed under indirect
vision, However, the tunneling
approach produces a minimal change
in lip area """

The down fracture approach by
Cuper is accomplished via a lzhial
horse shoe incision and allows the
transverse septal and alveolar cut o be
made under direct vision, the palatal
cuts completed by feel. On the other
hand this approach results in a mean of
14.1% reduction in upper lip area
following Lefort 1 osteotmy ¥,

And so due to the above
TEasons a J-sided
mucoperiosteal flap raised from
the labial aspect to expose the
anterior maxilla had been made.

Materials and methods:
The sample

Nine patients selected from the
maxillofecial  departmemt at  Al-
Shaheed Adnan hospital consisted of
{4) males and (5) females with age
ranged (18-27) vears.

All the paticnts were non
growing  adults, and have no
developmental deformaties ie, clefi lip
and palate patients and post-traumatic
deformities.

Surgical technigue

The incision for aceess to the
anterior maxilla was & 3-sided
mucoperiosteal flap extended  from
premolar region bilaterally by doing a
transcreviculer  incision along  the
gingival papillae from premolar region
of one side to the contralateral region
then a vertical incision for each side
had been adapted deep to the sulcus,

The premolars then removed
from cach side of the maxilla and the
preplanned  segments of bone  were
taken from the alveolar process ar the
sites of extraction. Laterally, transverse
Cuts were made from the upper limit of
the alveclar ostectomies site above the
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apices of the canines and incizor tceth,
to the pyriform aperture of the nose,
The two alveolar ostectomy sites were
connected across the palate, and this
was carried out under bilateral palatal
mucoperionsieal funnels. Finally the
nasal seplum is detached from the
upper surfaces of the anterior
palate with an osteotome with
the fracturing of the anterior
nasal spine (Figure-2). Fixation
achieved interosscous by
interosseous wiring and
maxillomandibular
all cases for 6-8 weeks

fixation in
[E9-337)

Fig { 2): Three-sided mucoperiostezl
flap.

The radiography made, by
using Planmeca machine, with the
patient in rest position (minimal lip
activity) in different infervals i.e.
immediately after surgery (within 2
days) and the longest possible time
after surpery{3 months).

The film was placed om
viewer with the image directed
ta the right **% and tracing
paper was fixed on the
radiograph with the patient's
name and sex and the date, then
tracing the out ling of the soft
tissue profile contowur with
external and internal contour of
the c¢rapium, orbital outline,
maxilla, mandible, upper and
lower 1*' molar and incisors,

nasal bone and naso-frontal
suture, them warious landmarks
and hines were made as
Loy

followed: “*27! (Figure-3).
Fig. (3): Cephalometric landmarks.

Sn (Subnasale): A skin point at which
the nasal septum merges
with the upper cutancous

lip in the midsagitial
plane,

Ls (Labrale superius): the point
indicates the
mucocutansous border of
the upper lip.

Stoms (Stomion superius): the lower
most point on  the
vermillion of the upper
lip.

Or (Orbitale): the lower most point at
the orbit in the radiograph.
Po (Porion): the most superior point of

the extemal aunditory
mestus by using anatomic
identification,

A (Point A): the deepest midline point
m the curved bony out
line from the base of the
alveolar process of the
maxilla.

I {upper incisal point): the most
anterior pomt of the upper
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central incisor in relation
to the upper lip.

FH (Frankfort horizontal Plane): a
horizontal plane Tunning
between Po and Or (the
horizontal reference ling},

PO line (Simon line): the vertical line
from Or on FH plane
according to Paal Simon
and Schwarz ',

Caleulation of upper lip cross
sectional area

Lip was defined extraorally by its
skin profile and intraorally by the
anterior outline of the maxillary central
incisor and maxilla; the superior border
was defined by a line parallcl Lo
Frankfort plane from subnasale and the
cross-sectional area then caleulated by

The data were subject to statistical
analysis using descriptive analysis
{mean and standard deviation) and
inferential analysis using (Paired t
test),

Results:

MNine patients subjected 1o
anterior maxillary osteotomy using 3-
sided mugoperiosteal flap, All the
cases had increased in  maxillary
alveolar height with  mandibular
retrognathism in 5 cases.

The anterior maxilla had been
setted up by a mean of 2.5mm, with
backward movement by a mean of
2.95mm change in point A and 3.3 mm
change in point I {table 1),

The cross sectional area of
upper lip showed a high significant
incresse with a percent of (38%) in the
immediate follow up interval (table 10,
IV,

However, the area of upper lip
decreased dramatically after about (3)
months i.c. after removal of the
intermaxillary fixation with & mean
change of 17%, but it showed a
significant  increase  from  the
presurgical state (table [I1. TVjand
{Figure 4).

{Table 1}: Summery of data from nine patients treated using 3-sided mucoperiosieal

flap.

LS

paen Sex | Diagrosis+ | Sorbiet tenes | CRLERT | v tmontt)

M 1.2 3 15 3
M 1.2 1.2 2.7 2.5
] 1 32 4.8 25
M 1.2 2.6 36 4
F 1 33 3

M | 14 3 0
F 1.2 23 2.1 35
F | 3 28 2
F 1.2 4.3 e

maxillary excess, 2= mandibular retrograthism
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(Table I1): Comparison between presurgical upper lip area and immediate

Upper lip area presurgical
state (mm2)

tsurgical lip area.

Lip area immediately after

surgery (mm?2)

% of change

381

557

46

259

344

32

348

551

38

470

bl

30

268

374

39

200

157

23

241

394

28

311

402

29

2440

346

44

(Table I11): Comparison between presurgical and postsurgical (after 3 months) upper

Upper lip area
presurgical State

imm2}

lip area,

Postsurgical Lip
area (mma2)

% of Change

381

428

12

254

313

21

348

468

34

470

535

11

268

323

290

298

281

334

311

134

2410

294

(Table IV); Comparison between the mean lip area of the presurgical and

Postsurzical state

{mm’)

sisurgical state.

% of change

437
{immediately)

¥ signigicant {-=C D.05)

372
{afler about 3
months)

** highly significant (p=20,01)

1A S el e —————————
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(Figure 4); Comparison between different lip areas in different intervals,

Discussion:

All the patients selected were
treated by the same Surgeom. The
anterior maxilla had been lified upward
with hackward movement in a mean
value of (2.5) and (3.3) respectively {in
respect with Incisor peint).

All  previous  studies a8
(L2285 gudiad  the soft  tissuc
changes with bony movement using
the main approaches (Wassmmd,
Cuper and Wundrer). In this study a 3-
sided mucoperiosteal flap was used
exposing the anterior maxilla.

The benefits of this access were:

I. Adequate cxposure.

2. Good post operative cosmisis.

1, Good post operative function.

4. Preservation of cssential structures.

In designing access incision for
these type of surgery 1l was morc
appropriate to think in term of pedicle
supply to  the  segment after
mobilization "™,

The arterial biood supply to the
maxilla is teaditionally seen in terms of
several arteries derived from the
internal maxillary artery with collateral
channels between adjacent areas in
head and neck.

All  intercommunications arg
aot  irreversible  committed to  the
centrifugal  pattern of  flow after

disturbance of the intramedullary
haemodynamic balance, which occurs
as a result of osteotrmy, but the most
important pedicle 15 that derived from
the palate (but cven that 15 not
dependent of greater a palatine artery
which is not essential).

However the palatal pedicles
are better than the vestibular pedicles
as more attachment and so superior
blond supply. The main risk area of
sschemia is the canine region but with
intact palatal mucosa this risk is greatly
minimized %",

The healing m the surgical
wound occurs by primary intention
with out complication which prove the
idea that the palatal pedicles are betier
than the vestibular one.

The effect of the 3-sided flap on upper
lip cross sectional area

The location and direction of
the =oft tissue incision considered as an
important  factor  in prediction of
postoperative lip area e,

However the  immediate
postsurgical  lip  arca significantly
change with a percent of {38%) when
comparcd with the presurgical state,
which is greater than that found by ¢V
who found that the lip area increased to
27 &% but agreed with his state that the
croes-sectional area reduced regardless
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of the direction or magnitude of the
surgical movement and regardless of
incisal incision technigue or mucosal
suturing technique. The post operative
cdema diminish significantly with in 3
maonths but the change still statistically
significant and the lip shape became
stable, At 3-month interval the percent
of change reduced markedly and
became 17% which s mmplir:tl:]g
different from the result found hy ™
when maxillary osteotmy done by
down fracture technigue which is about
14.1% reduction and this occurred

regardless of the direction and
dimension of maxillary  surgical
movement.

While (Tomlak et al, 1954)
found that the upper cross sectional
areq increased to about (3,3%) which is
statistically significant when compared
with the presurgical state.

The reduction in lip area .in
down fracture techmique, probably
geeur due to the resultant scar tissue
when a horizontal  mucopeiosteal
ipcizion uscd which also allows the
periosteun to be retracted superiorly
and posteriorly while with mnnchng
approach , the muscles of facial of
expression and the associated tissue
remain intact which effect greatly the
edema following the surgery.

In the 3-side flap there will be a
posterosuperior migration of the soft
tissue following the reflected flap ie.
pericsteum and associated structures,
and so, new attachment with minimum
scar tissue ocewrs and this certainly has
a new prediction result as supported by
(531 15 addition to that tension relief
that was previously applied by the
proclined anterior maxillary incisors
considered as a recognizable factor and
this especially true because all the
cases treated without presurgical
orthodontics which is supported by *%,

From the table (II[) it found
that the percent of the lip area change
decrease to & non significant level with

the patient, with the longest follow up
period (Case no 4 and 6) which reflects
that the residual edema presenl even at
that time, this greatly supported by
(LIRS ywhen they found that the upper
lip cross-sectional area returns to the
presurgical value at ahout 6 month
following surgery and remain constant.
Perhaps this might occur due to the
functional adaptation of the lip tissues
with the new hard tissue arrangement
which comes in agreement with .

Busquet and Sassoni, ' found
that most of the major changes occur
with in the first 2-3  months, they
mentioned also that the postsurgical
edema gradually diminished with in 3
months and after that the change 15
statistically non significant with a non
significant clinical result However,
longe term follow up is mandatory but
this is difficultly schieved because
mosl of the patients would not come
apain when they had improved facial
appearance.

Conclusion:

1- The use of 3-side flap to expose
the premaxilla has great benefits with
an acceptable satisfaction for the
SUTEEONS.

2-  There is minimal change in
upper lip cross section area when
compared with the presurgical siate
and so favorable lip morphology can
be preserved to a considerable extent.
3- Lip area decrease significantly
with in the first 3 month then afler the
residual edeme has a non significant
effect on the lip area changes but with
lonpger follow wup interval further
reduction may ocour.

4- Greater increase in upper lip
cross section area with the 3-side
mucoperisteal  flap  {17%). when
compared with the increased lip arca
by tunneling approach (3,3%) and with
reduced lip ares (14,195} area by down
fracture (Cuper approach).
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