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Abstract

Aim:�To�study�the�effect�of�incisor�retraction�on�the�lip�position�in�patients�with�excessive�proclination.�Materials�
and�Method:�pre�and�post�treatment�cephalograms�40�adult�patients.�(26�female�and�14�male)�pre�and�post�treatment�
cephalograms�of�these�patients�were�analysed�to�compare� the�effect� retraction�of� incisors�on�the�lip.�Results:�An�
average�retraction�of�maxillary�incisor�of�3.5�±�3.3�mm�caused�the�upper�lip�to�retract�by�5.3�±�1.9�mm.;�An�average�
retraction�of�maxillary�incisor�of�3.5�±�3.3�of�mm.�caused�the�lower�lip�to�retract�by�1.9�±�1.7�mm.�Conclusion:�Strong�
correlation�existed�between�upper� incisor�retraction�and� lower� lip� retraction�(r-�value�0.0479)�and� lower� incisor�
retraction�and�lower�lip�retraction�(r-value�0.0641)�Ratio�of�upper�incisor�retraction�to�upper�lip�retraction�is�1.5:1.�
Ratio�of�upper�incisor�retraction�to�lower�lip�retraction�is�1.7:1.�Ratio�of�lower�incisor�retraction�to�lower�lip�retraction�
is�1.2:1.�Ratio�of�lower�incisor�proclination�to�lower�lip�protrusion�is�0.4:1.�For�1�mm�Upper�incisor�retraction�caused�
the�in�the�labiomental�fold�angle�increase�by�4.10.
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Introduction

Orthodontic� diagnosis� and� treatment� planning�
is� in� a� period� of� remarkable� change,� away�
from� previous� dental� occlusion� and� hard� tissue�
relationship.�The�transition�now�is�toward�soft�tissue�
paradigm;�in�which�primary�goal�of�treatment�is�to�
obtain� best� possible� adaption� and� proportions� of�
soft�tissues�of�face�and�mouth�and�secondary�goal�
is�functional�dental�occlusion�[6].
The� position� of� the� teeth� must� be� established�

with�periodontal�health�and�aesthetics�in�mind.
The�change�of�most�signi�cance�to�orthodontist�

that�the�lips�and�other�soft�tissues�of�the�face.�Sag�
downward�with�aging.
With� aging� lips� also� becomes� progressively�

thinner�with�less�vermillion�display�[3].
The� same� thinking� applies� to� wherethe� teeth�

should�be�placed�to�support�the�lips�in�an�adolescent,�
if� the� lips�are�not� somewhat�prominent�when� the�
treatment� ends� inadolescence;� they� are� likely� to�
appear�too�thin�in�the�years�to�come.This�must�be�
kept� in� mind� when� the� retraction� of� protruding�
incisors�is�planned.
A�decrease� in� the� fullness�of� lips� is� an�obvious�

sign�of�aging.
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It� is� essential� to� presume� not� only� the� �nal�
dental�occlusion�but�also�the�soft�tissues�mainly�the�
position� of� lipswhich� are� in� direct� relation� to� the�
teeth.
Rains� and� Nanda� analysed� records� of� 30� post�

pubertal�white�females�to�determine�the�correlation�
between�maxillary�incisor�retraction�and�integument�
pro�le� changes� they� found� complex� interaction�
between� dentitions� the� bony� structuresand� the�
perioral�soft�–�tissue�pro�le�[5].
An�upper�lip�that�inclines�backward�in�relationship�

to�a�true�vertical�line�is�uneasthetic.�Retracting�the�
maxillary�incisors�reduces�the�prominence�of�upper�
lip,�and�an�important�guideline�to�the�orthodontist�
is�that�maxillary�incisor�should�not�be�over�retracted�
to�the�point�that�inclination�of�upper�lip�to�the�true�
vertical�line�becomes�negative�[6].

Materials�and�Methods

Pre� and� Post� treatment� cephalograms� of� 40�
adult� patients�were� treated� in� the�Department� of�
Orthodontics� and�Dentofacial�Orthopaedics� in�Al�
Ameen�Dental�College�Vijaypur�were�analysed.�All�
the�patients�were�at�least�17yrs�of�age.�All�patients�
were�treated�with�standard�MBTphilosophy�using�
022� slot�multibonded� appliances� for� correction� of�
Class�I�or�Class�II�malocclusion.
Inclusion�criteria:�proclined�incisors,�treated�with�

extraction�of�1st�premolars.
Adult�patient�
No�previous�orthodontic�treatment�
No�congenitally�missing�and�impacted�teeth.
Exclusion�criteria:�Cases�treated�by�functional�and�

surgical�line�of�treatment.
Patients�with�systemic�diseases.

Diagram�1:�Soft�and�Hard�Tissue�Landmarks

Diagram�2:�Angular�and�Linear�Measurement

Horizontal� reference� (CFH)� constructed� 70�
Inferior�to�sella-�nasion�was�used�as�X-axis.�Vertical�
reference� line� (Y)� passing� through� sella� and�
perpendicular�to�X-�axis�served�as�Y-�axis.
The�following�landmarks�were�identi�ed�for�the�

study.
Subnasale-(Sn)-�The�point�of�convergence�of�the�

nose�and�upper�lip.
Superior� sulcus� (SS)-� The� point� of� greatest�

concavity� in� the� midline� between� upper� lip� (LS)�
and�subnasale�(Sn)�.
Labralesuperius�(LS)-�The�most�anterior�point�on�

concavity�of�the�upper�lip.
Labraleinferius�(LI)-�The�most�anterior�point�on�

the�convexity�of�thr�lower�lip.
Sulcus� inferius� (SI)-� The� point� of� greatest�

concavity�in�the�midline�between�lower�lipand�soft�
tissue�chin.
Soft� tissue� pogonion� (Po’)-� the� most� anterior�

point�on�the�soft�tissue�chin.
Stomionsuperius�(StmS)–�The�lower�most�point�

of�the�upper�lip.
Stomioninferius�(StmI)-�The�upper�most�point�on�

the�vermillion�border�of�the�lower�lip.
Upper�incisor�(U1)–�The�most�anterior�point�on�

the�crown�of�maxillary�incisor.
Lower� incisor� (L1)-� The�most�anterior�point� on�

the�crown�of�mandibular�incisor.
The� linear� measurements� were�made� from� the�

above� listed� hard� and� soft–tissue� points� to� the�
y-reference�plane�(Diagram�2).
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Stastical� Analysis:� The� mean� and� standard�
deviation�of� the�difference�between�pre�and�post-�
treatment� for� each� of� soft� tissue� measurements�
were� calculated.� The� means� for� each� variable�
were� subjected� to� paired� T-test� to� determine� the�
signi�cance� of� change� between� pre� and� post�
treatment.� This� data� was� subjected� to� Pearsonr�
correlation� analysis.� The� purpose�was� to� identify�
the�effect�of�the�most�important�variables�used�on�
the� signi�cant�dependent�variables� at� the� level�of�
signi�cance�of�p<0.05.

Results

Table�1:�Dental�and�soft�tissue�changes�due�to�mechanotherapy

Ref�no.�variable Ceph�
point

Mean
�pre�/post�
difference

P-vaule

1. Upper�lip�retraction LS-Y 5.3�±�1.9 <<0.001
2. Upper�incisor�retraction U1-Y 3.5�±�3.3 <0.001
3. Lip�strain A-�Ls 1.6�±�2.4 <0.05
4. Lower�incisor�retraction L1-Y -0.9�±�1.1 NS

1.9�±�1.7 NS
5. Lower�lip�retraction� L1-Y 1.9�±�1.7 <0.01

-2.1�±�1.2 <0.01
6. Labiomental�angle LMF 14.4�±�19.8 <0.05

Table�2:�Correlation�coefficients� (r)�for�comparison�of�selected�
hard-�and�soft�tissue�changes

Soft�tissue� Hard�tissue� r
Upper�lip�retraction� Upper�incisor�retraction 0.207
Upper�lip�retraction Lower�incisor�retraction -0.0166
Lower�lip�retraction Upper�incisor�retraction 0.497
lower�lip�retraction Lower�incisor�retraction 0.641
Labiomental�fold� Lower�incisor�retraction 0.321

Upper�lip�retraction

The� present� study� showed� that� orthodontic�
treatment;�an�average�retraction�of�maxillary�incisor�
of�3.5�±�3.3�mm�caused�the�upper�lip�to�retract�by�5.3�
±�1.9�mm.�(an�average�of�the�lip�strain�of�2.35�mm�
is�also�considered�in�the�upper�lip�retraction)if�the�
lip�strain�is�excluded,�then�3.5�±�3.3�mm�of� incisor�
retraction�caused�the�lip�to�retract�by�2.9�mm.

Lower�lip�retraction

As� the� lower� lip� rests� on� the� middle� third� of�
the�upper�incisors;�the�position�of�lower�lip�is�also�
dictated�by�the�position�of�upper�incisors.
The� present� study� showed� that� orthodontic�

treatment;�an�average�retraction�of�maxillary�of�3.5�
±�3.3�incisor�of�mm.�caused�the�lower�lip�to�retract�
by�1.9�±�1.7�mm.�giving�ratio�of�1.8:1.

In�about�10�patients�lower�incisors�were�proclined�
to� achieve� the� proper� overjet,� lower� incisor�
proclination�of�0.9�±�1.1�mm�caused�the�lower�lip�to�
move�ahead�by�0.42�mm�giving�the�ration�of�lower�
incisor�proclination�to�lower�lip�moved�forward�in�
the�ratio�of�0.4:1.

Labiomental�fold

In�about�10�patients�lower�incisors�were�retracted�
to�achieve�the�proper�overjet,�lower�incisor�retraction�
of�1.6�±�2.4�mm�caused�the�lower�lip�to�move�back�
by�1.9�±�1.7�mm�giving�the�ration�of� lower�incisor�
retraction�to�lower�lip�moved�retraction�in�the�ratio�
of�1.2:1.
Strong�correlation�existed�between�upper�incisor�

retraction�and�lower�lip�retraction�(r-�value�0.0479)�
and�lower�incisor�retraction�and�lower�lip�retraction�
(r-value�0.0641)

Discussion

Assessment� of� facial� pro�les� by� varying� the�
nose,� lip,�chin�relations�by�dentists,�orthodontists,�
oral� surgeons� and� pedodontists� showed� that� lip�
protrusion� was� acceptable� for� both� males� and�
females� when� large� nose� or� chin� was� present.
the� most� favoured� female� pro�le� exhibited� four�
millimetres�more�lip�protrusion�than�most�favoured�
male�pro�le�[3].�Czarnecki�concluded�that�balance�
between�the�size�of�nose,�lips�and�chin�are�essential�
to� balance� facial� appearance.� By� limiting� the�
sample�to�adults�in�uence�of�growth�was�reduced.�
Few�authors� like�Russell�and�Nelson�[1]�and�park�
et� al.� [2]� reported� that� relationship� of� soft� -tissue�
reference�could�not�be�shown�to�be�directly�affected�
by�retraction�of� incisors�because�of�masking�effect�
of�growth.

Summary�and�Conclusion

Ratio� of� upper� incisor� retraction� to� upper� lip�
retraction�is�1.5:1
Ratio� of� upper� incisor� retraction� to� lower� lip�

retraction�is�1.7:1
Ratio� of� lower� incisor� retraction� to� lower� lip�

retraction�is�1.2:1
Ratio� of� lower� incisor� proclinationto� lower� lip�

protrusion�is�0.4:1
For�1mm�Upper�incisor�retraction�caused�the�in�

the�labiomental�fold�angle�increase�by�4.10

Upper� incisor� retraction� caused� the� signi�cant�
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changes� not� only� in� the� upper� lip�but�also� in� the�
upper�lip,�lower�lip�and�labiomental�fold.
The� lower� lip� showed� the� higher� correlation�

to� the� upper� incisor� and� lower� incisor� retraction.�
(r�value�of�0.497�and�0.641).
Despite�the�extensive�efforts�to�write�quantitative�

rules� for� facial� aesthetics,� at� this� point� it� seems�
clear� that� Peck� and�Peck�were� correct�when� they�
stated� that� “obviously,� there� is� no� such� thing� as�
the�equation�of�beauty,�no�numbers�or�devices�can�
totally�express�the�complexity�of�facial�aesthetics.”
Knowing� the� amount� of� changes� that� the�

orthodontics� treatment� can� be� bring� about� is�
essential� to� set� the� treatment�goals� to�address� the�
patients�chief�complaint�for�today�but�also�the�future�
like�signs�of�aging�for�the�youthful�appearance.
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