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Abstract
Aim: The aim of this study was to assess the hard and soft tissue response and complications after osseous genioplasty using resorb-
able fixation technique.

Material and Methods: 12 adult patients were prepared for osseous genioplasty. resorbable lag screw (19 X 2,5 mm) was used in 7 
cases for fixation, and resorbable X plate with 4 screws (11 X 2 mm) were used to fix 5 cases.

Results: No significance changes in nose, upper lip or lower lip. Labio mental corner was decreased by 17° (P < 0.05). The soft tissue 
of the chin was found to follow the bony movement at a ratio of 1:0.94 (P < 0.05) when using resorbable lag screw in fixation and no 
complications were noticed, the using of resorbable plate and screw in fixation is not potential.

Conclusion: We conclude that two resorbable lag screw is an effective method for fixation after genioplasty with satisfactory soft 
tissue response for skeletal movement and has minimal complications, and the use of X plate was not satisfactory.
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Introduction
The chin achieves an important function in the coordination and facial harmony in the sagittal level and has an important role in 

achieving the symmetry and harmony of the facial frontal view. Therefore, the surgical procedure on the chin area is often to correct the 
facial profile and as an auxiliary procedure for correcting facial asymmetry [7].

Anatomical consideration

Chin: Is the region located between the lower lip and the lower surface of the anterior area of the lower jaw. The covering skin varies 
from thin flowing with the lower edge of the lip to a thick called chin pad, which is located on the most prominent part of the mentum. 
Under the skin notes the thick subcutaneous layer and many muscles can be distinguished. Another important view is the Labiomental 
fold or Iabiomental Sulcus, which is located between the red lip and the chin pad [1,33].

Mandible and Teeth: The anatomical distinctive marks on the mandible are the mental protuberance and mental tubercle and mental 
foramen which are usually located below premolars roots, we should be careful to make the osteotomy below the roots of lower canines 
5 - 8 mm to avoid injury to the roots of the other teeth and prevent fractures of mandible as a post-osteotomy complain and allow to make 
a perfect installation away from the roots of the teeth.
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Nerve supply: The inferior alveolar nerve enters from the mandibular foramen within the mandibular canal to give off the mental 
foramen and then called the mental nerve, but before it appear from the foramen almost will be 4 mm below the foramen and make loop 
3 - 5 mm forward then back and up to get out of the mental foramen so at any way the osteotomy should be done 5 - 6 mm below the men-
tal foramen to avoid mental nerve injury [35,36], mental nerve supply the sensory to the chin and lower lip area [33] and the chin receive 
more sensory supply from the mylohyoid nerve and lingual nerve and cervical plexus [23,33].

Muscles: When we make the intra oral incision we should aware the mentalis muscle which situated at the tip of the chin, It originates 
from the mentum and inserts into the chin soft tissue as in the shape 7, This muscle lifts the lower lip leading to a wrinkle in the chin skin, 
and laterally we found orbicularis oris muscle, and the marginal branch of the facial nerve supply those muscles, at the lingual surface 
of the chin we can see suprahyoid muscles which are very important for the tongue movement, which are genioglossus geniohyoid and 
anterior belly of digastric shape 8, this muscles are very important for the blood supply for the free bone segment after osteotomy, It is 
responsible for repairing the cervical angle, which is often indicated in advanced genioplasty, as for the mentalis muscle the suturing of its 
fibers very important to avoid chin ptosis [1].

The surgical technique used in genioplasty

Alloplastic [58] Osseous genioplasty 

Include horizontal osteotomy with advanced genioplasty, horizontal osteotomy with anterioposterior reduction, vertical reduction 
genioplasty, vertical augmentation [6], genioplasty for widening the chin, genioplasty for narrowing of the chin [42,71], and asymmetric 
genioplasty [72], also modified osteotomy line include double sliding horizontal osteotomy [73], Tenon technique [74], sagittal curving 
osteotomy [63], and functional genioplasty to treat obstructive sleep apnea [45,75,76].

Fixation after osseous genioplasty: Wires or plate and screw or lag screw or absorbable fixation materials can be used for fixation 
after chin osteotomy [30].

Tissue response after surgery: Osseous Genioplasty is a consistent surgical procedure, most changes in soft and solid tissues occur 
during the first 6 months, long term studies shows there is no changes in the outcome of this procedure. The amount of relapse on the 
bone tissue is very small and the soft tissue response to the hard tissue movement are at the upper limits and that a completely acceptable 
and stable change occurs over time, especially in cases of chin advanced [116-118].

Hard tissue response: That each of the following factors: osseous repositioning [30], fixation used technique [8], also the amount of 
chin advancement [67], and the amount of soft tissue dissection [5] are very important to affect the rate of hard tissue response.

Soft tissue response: The amount of dissection is the main factor that affect the response of soft tissue response to the hard tissue 
movement, and when it is in the minimum rate the soft tissue follow the hard tissue without any chin ptosis [116,118,128,130].

And in the next table we found the soft tissue changes after advanced genioplasty.

Soft tissue changes after advanced genioplasty
Bell, dann (1973) [119]

Mcdonnel., et al. (1977) [120]

Proffit, epker (1980)

Bell (1980) [40]

Busquets, sassouni (1981) [150]

Scheideman., et al. (1981) [129]

Bell, gallegher (1983) [130]

Gallegher., et al. (1984) [116]

Epker, fish (1986)

Tulasne (1987)

Park., etal. (1989) [118]

Kerkmanov, kahenberg (1992) [121]

Ewing, ross (1992) [151]

Pgs†:Pg‡ ant. Sliding

Pgs:Pg horizontal(some multistep)

Horizontal W\proad soft tissue

pedical IVROҰsetback

Pgs: pg(some w\ osteotomy)

Pgs:pg horizontal w\broad pedicle

(IVRO setback)

horizontal w\broad pedicle

pgs: pg advanced only horizontal

sliding with broad bidcle

pgs: pg Adv. And vertical reduction, horizontal sliding 
w\ broad pedicle

max impaction

horizontal

pgs:pg overlapping bone flap

pgs:pg horizontal w\ broad pedicle

pgs: pg

pgs: pg

0.75:1

0.75:1

0.67:1

1:1

0.83:1

0.97:1

0.85:1

0.81:1

0.93:1

0.7:1

0.73:1

0.97:1

1:1

1.1:1

Chin (H*)

Chin (H)

Chin (H)

Chin (H)

Chin (H)

Chin (H)

Chin (H)

Chin (H)

Chin (H)

Chin (H)

Chin (H)

Chin (H)

Chin (H)

Chin (H)

*H: Horizontal 

†Pgs: soft tissue pogonion

‡Pg: pogonion

ҰIVRO: Intraoral vertical ramus osteotomy
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And in the next table we can note the changes in soft tissue at the vertical standard. 

The changes in soft tissue at the vertical standard

Wessberg., et al. (1980)

Hohle, epker (1976) [132]

Park., et al. (1989) [118]

Krkmanov, kahnberg (1992) [121]

Ewing, ross (1992) [151]

Interpositional

Mes+:me- inf. Border

Ostectomy\ degloving dissection

Pgs: pg horizontal w\ broad pedicle

Mes:me

Mes:me

1:1

-0.25:1

0.26:1

0.35:1

0.4;1

Augmentation

Chin (v¥)

Reduction

Chin (v)

Chin (v)

Chin (v)

Chin (v)

¥V: Vertical 

+Mes: Soft tissue menton 

-Me: menton

Complications after osseous genioplasty

Sensitivity dysfunction [140], severe absorption or free bony segment necrotic due to lack of blood supply [141], hemorrhage hemato-
ma [6], chin ptosis [142], necrotic pulp for the tooth [6], infection [6], mandible fracture [143], gingival rescission [6], and asymmetry [6].

Aim of Study

•	 This search aim to asses clinically and radiology for two different methods in fixation after genioplasty, resorbable lag screw and 
resorbable plate and screw in this points.

•	 Comparative Radiological study for soft and hard tissue response in the chin and compare it with the old study that already use 
different fixation techniques in the middle term. 

•	 Asses the sensitivity response in chin area in the middle term.

•	 Asses the tooth sensitivity.

•	 Asses the after surgery complains infection, mentalis muscle dysfunction, wound healing, and the degree of patient acceptance of 
the outcomes of surgery.

•	 Detect the bone tissue healing in the osteotomy line by radiologically.

Materials and Methods
The sample of study have 12 patient 8 females and 4 males between 18 - 25 years age from the patient of the orthodontic department 

of dentistry college Aleppo university and the treatment plan for them include advanced genioplasty to improve the facial profile within 
the orthodontic treatment.

The sample divide to a 

•	 Group A: The suggested fixation for this group after advanced genioplasty by using tow resorbable lag screw (RLS).

•	 Group B: The suggested fixation for this group was resorbable x plate with 4 screws at the mid line (RPS) and the follow up range 
6 month for both. 
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Principles of Sample Selection

•	 The case study and the orthodontic treatment plan confirmed that advanced genioplasty should be done to correct the facial 
profile.

•	 All the patient have no periodontitis and have good oral hygiene. 

•	 All the patient healthy and they have no medical history prevent the surgical procedure or healing for soft and bone tissue or 
muscle activity. 

•	 All the sample have no previous surgical procedures on head and neck area. 

•	 The ages of the sample from 18 to 30 as a maximum. 

•	 The approval of the patient and respect for the Helsinki Convention.

Place of the search

•	 The cephalometric and panoramic x ray and radiological study were done in the department of dentofacial orthodontic in den-
tistry college university of Aleppo.

•	 All the laboratory tests and surgical procedures and clinical follow up were done in the maxillofacial surgery department.

•	 The radiological study by using computed tomography done in the university of Aleppo hospital.

•	 The medical consultation done in the department of internal medicine- Aleppo university hospital.

The material of the search

The fixation materials used after osseous genioplasty are a resorbable plates and screws from INION company which is specialized 
company in production of bioresorbable materials used for fixation in maxillofacial trauma and orthognathic surgery for maxillofacial 
area and we depend on the compact power system CPS which has been produced from 2001 from INION for clinical procedures in oral 
maxilla facial, craniofacial, and replastic mandibular surgery after mandible removal surgeries.

The chemical composition for this system: The co-polymers used for this product consists of L-Lactide, D-Lactide, Polyglycolide, 
TMC, and all of this polymers are safety for clinical use, and from the Self-Reinforced type and the percentage of each polymer is differ 
depend on the indication to use the product but the strength and adaptation ability and metabolism pattern considered as the most im-
portant clinical features for this materials.

Figure 1: The chemical composition of polymers.
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Figure 2: The polymer percentage for each product.

Degradation pattern: The polymers used in CPS are amorphous and in the laboratory hydrolysis happens to her but in the body 
degradation and metabolism happen for this polymers to produce water with CO2 and this system have enough fixation period and then 
slowly decompose to replace with bone tissue and this material strong enough for 6 - 12 weeks and full decomposition happens after 12 
months.

Figure 3: Degradation of polymers.

And we select this products of INION for work.

•	 Resorbable lag screws 19 X 2.5 mm

•	 X resorbable plate shape from Cps 2 mm

•	 Fixation resorbable screw 11 X 2 mm

•	 Sterilized curtain for special water heater

•	 Special water heater 

•	 Special surgical kit of INION

•	 Panoramic and cephalometric x-ray devise from GENDEX 

•	 CT scan from Siemens in radiology department of Aleppo university hospital

•	 Surgical instrument included the Vibratory electric saw to perform the osteotomy from Striker. 

Search form application.
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Case study
Patient name                                                          : sex                                           : age:
Address:
 phone:
Clinical examination:
Medical problems:
Cosmetic complaint of the patient .................... .... .. .......................................................................................................
What is expected of the surgical procedure to correct the defect present: .................... .................. ... .......................................................
................................................
Medical story:
        •      General health status:
        •      Chronic disease:
        •      Surgical history:
        •      previous facial trauma:
        •      Behavioral or emotional problems: 
        •      Previous drug sensitivity:
Clinical examination:
        •      Facial view : Symmetrical face                                                                        Asymmetric face
        •      Long face                                                          short face                                  moderate face
        •      profile: straight                                                  curve                                       concave
        •      lips: natural                                                          soft                                          excessive tension
        •      mouth in relaxation: close                                                       open
        •      lower lip position: behind upper incisor                                                  upper incisor infront 
oral examination: 
        •      dental exam: good                                              moderate                                       bad
        •      gingival exam: good                                           moderate                                       bad
        •      oral health: good                                                 moderate                                       bad
muscles: 
        •      around mouth muscles in activity (tension, natural, soft)
        •      around mouth muscles in relax (tension, natural, soft)
        •      mental sulcus: yes: high                           middle                     low 
                            no
        •      mentalis muscle: natural                                       clear                                tension
orthodontic assessment
        •      malocclusion: yes ....................................
                           no
        •      lower dental mid line \upper dental mid line (Compatible oblique)
        •      upper dental mid line \ facial mid line (compatible, for right, for left)
        •      lower dental mid line\ facial mid line (compatible, for right, for left)
        •      lip line in relaxation
        •      smile line: upper central: with upper lip.............mm
                                                                 with lower lip. ..............mm
        •      gummy smile :................
TMJ assessment: disorder .....................
                    natural.
Personal assessment of the patient:
        •      patient cooperative       1           2          3
        •      Psychological distress   1          2          3
        •      Conscious education      1          2          3
Special issue for the patient: ......................................
Clinically complication degree of the case          1           2          3
Cephalometric study
Facial profile: 
Skeletal calcification : 

Figure 4

Clinical study: We received the patient from orthodontic department with treatment plan to make advanced genioplasty to improve 
the facial profile. 

The diagnostic form was done for the patient first then the cephalometric study includes case diagnosis and amount of osseous ad-
vanced and radiological setup view. 

Pre-surgical procedures 

•	 Increase the oral hygiene for the patient before one week of the surgery make scaling und use antiseptic mouthwash. 

•	 Laboratories tests which includes the surgical routine tests.

•	 Medical consultation from physician for the purpose of surgery under general anesthesia.

•	 The patient accept in the hospital at the morning of same day for surgery.

Surgical procedure:

The surgical procedure is done according to the controls in the theoretical study as follows:

1. General anesthesia by using nasal tube and Closing of the nasal pharynx.

2. Disinfection and individual anesthesia.
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3.     Local anesthesia lidocaine 2% with adrenaline 1/80000 in the vestibule to degrease the bleeding and facilitate the dissection.

4.     Surgical incision from the lateral of the canine to the lateral of the canine from the opposite side 5 mm below the mucogingival 
connection.

5.     Decision: subperiostium decision done to expose the bone and the lower border of mandible then the mental foramen from the 
two sides then we isolate the mental nerve and special retractor for the chin applied.

6.     The facial midline marked on the chin the we draw equal lines at the 8mm two sides of the midline the we mark the osteotomy 
line by using fine drill.

7.     The Vibratory electric saw used for complete osteotomy in one movement to include the cortical bone from labial and lingual sides.

8.     We can use the chisel to perform the osteotomy from the lingual side.
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The after surgery procedures: 

•	 Patient stay in hospital for 24h 

•	 Remove the bandage after 5 days 

•	 Coverage with antibiotic and anti-inflammatory 

•	 Remove the suture after 10 days 

Examinations after surgery: 

1. Check the incision if the wound open or there is any infection and the stability of the bone segment

2. Check the disturbance in sense in lip and chin and teeth sensitivity

3. The function of mentalis muscle 

4. The patient satisfaction with the outcome of the surgery

Radiological study

Panoramic x-ray: was done before the surgery in purpose to check if there is any dental problems and to assess the inferior alveolar 
canal and the position of the mental foramen.

Cephalometric x-ray: was done for all the patient in central occlusion position and the relaxed lips in different times. 

1. T0 before the surgery in purpose to make the cephalo design and radiological setup and make decision for the advanced amount 
and the place of osteotomy 

2. T1 24 - 72h after surgery to assess the stability and fixation for the bony segment 

3. T2 1 month after surgery to reassess the soft and hard tissue changes 

4. T3 3 month after surgery to reassess the soft and hard tissue changes

5. T4 6 month after surgery to reassess the soft and hard tissue changes and fix this results at the medium term

9.     Small hole at the tow side of the midline near to the osteotomy line done at the free bone segment and insert wire inside to control 
the movement of the bone segment and fixed it in the new position.

10.     The new position for the chin detected while the amount of the advanced the same in the treatment plan and then the fixation.

12.  In case the fixation by using plate and screws the same step performed then we adapt the x plate by using enclosed heater full 
with saline temperature from 45 - 49, the plate insert in water for 7 - 10 min and the adaptation speedy done at a shape of metal wire we 
already adapt and it take the desired shape after 10 seconds the plate is x shape plate from Cps2 equal to a titanium 1.7 mm plate, placed 
at the midline and fixed by using 2 screws at each side of the osteotomy line 2 x 11 mm.

11.     In case the fixation by using lag screws small cavity at the cortical bone made by using small rounded drill and use the designed 
drill (diameter 2 mm) to perform the canal for the screw which pass throw the segment and the mandible (three cortical bone fixation).

13.  The suturing done double layer first the fiber of the mentalis muscle by using vicryl 0-3, second we close the oral mucosa by con-
tentious suturing from the midline to the end and from the midline to the other end side.

14.     Chin bandage apply.
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Points on the soft tissue
N’Skinny point equal to N on the bone

Pog’The most anterior point on the soft tissue of the chin
Me’The lowest point at the border of the soft chin
Mlfthe most deep point at the labiomental sulcus
PnTip of the nose
SnThe connection point between the upper lip and columella
CmMid of columella
LsThe most anterior point at the upper lip
LiThe most anterior point at the lower lip

StsThe most lower point at the upper red lip
StiThe most higher point at the lower red lip

Table 4: The soft tissue point for study.

Cephalometric analysis: We consider Frankfort standard FH from Po to Or with the column from N as a references lines for all the 
studied values, this tow lines fixed on a paper and consider It is a single sheet in the demarcation on all subsequent radiographs with three 
clear marks on all the images which are S-Ans-N.

Bone tissue parameters

Aim of ParameterNormalParameter
Axial assessment of skeletal basics82S N A

80S N B
+2A N B

Axial expected changes for chin165 - 175N-A-Pog
Axial expected changes for chin0 - 4 mmPog – macnamara

Vertical expected change for chin44/56N-Ans/Ans-Me projected to macnamara
Axial expected changes for chin88+-3,6Angel between N-Pog with FH

Table 5: The bonny studied parameters.

ParameterNormalAim of analyses
Evaluation of the sagittal emergence of the nose22,8Nasofacial angel

102+-8Nasolabial angel
Evaluation of the mentolabial sulcus axially and 

vertically
The distance from the deeper point in men-

tolabial sulcus from macnamara
122+-11Mantolabial angel

Pog’ Axially0 mmPog’ from Gonzales, ulloa, stevens
Pog’ Axially90-92Z angel of Mairfield

Evaluation the thickness of soft tissue2:Tip of nose from zimmer line
1:Tip of upper lip from zimmer line
1:Tip of lower lip from zimmer line
1:Pog’ from Zimmer

Comparison of changes in soft tissue thickness12Thickness of lower lip-Mairfield
12Thickness of upper lip-Mairfield
12Thickness of the chin-Mairfield

Evaluation of facial aesthetics at the vertical level43/57%N’-Sn/Sn-Me’
The condition of the lower third of the face vertically1/2Sn-Sts/Sts-me’

Table 6: The soft tissue studied parameter.

Points on hard tissue
SCenter of sella

PoHigher point at external auditory
ORLower points at the lower border of orbit
NMost anterior point of nasal frontal suture
AThe most deep point at the anterior border of maxilla
BThe most deep point at the anterior border of mandible

AnsMost anterior point on nasal spin
PogThe most anterior point at the chin
MeThe lowest point of the lower border of chin

Table 3: The bony points used in study.

Describe the cephalometric study: Detected and selected landmarks to draw lines ad detect angels and perform the measurement 
for specific standards detect the chin position and the defect to take the right decision for the surgery and give us expected cephalo design 
by radiological setup, and all the points and lines and standards in the table 3 and 4.
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The cephalometric study done To give a prior expectation of the surgical progress, and the expectation result.

Computerized tomography (CT): We make it to detect the healing bone tissue progress after fixation, is it direct or indirect healing?

The study:

1. CT for the mandible 

2. Axial slides with 1mm width taken

3. This slides processed by the computer to get coronal and sagittal 1 mm slides 

4. 6 vertical slides made 3 on each side of the midline and we calculate the bone density in each slide by a point up to the osteotomy 
line and one at the line and one below by Hounsfield, the Arithmetic mean for this point detect and put in a special table for each 
patient. 

If there is difference between the results of measurement that means there is a space and the healing progress indirectly and if the dif-
ference not significant that means there is a contact between the free bony segment and the mandible and the healing progress is direct 
type.

The assessment of the sensation in the lower lip: the sensation assessment made by test the tingling using the dental probe at the right 
and left side if the test was positive we give sign +, if negative or confused felling we give sign –, and also test the touch by moving the tip 
of the probe on the lip from right to left or from left to right in case the patient realize the filling and the direction of probe tip movement 
we give +, in case the patient have no ability to detect the filling we give sign.

This tests done when the patient is blindfolded and one of the student in the department of oral and maxillofacial not by the researcher 
and we make it 2 weeks, one month and six month after surgery.

Assessment the vitality of the tooth

We test the vitality of the tooth from right lower canine to the left one by using Ethyl chlorine in case no response we record the tooth 
number, this test done after 27 hours, 2 weeks, 2 weeks, 6 weeks after surgery.

Assessment the complications of surgical procedure:

1. The mentalis muscle function: the assessment done like in the table.

Before Surgery Hyperactivity Normal
After surgery Hyperactivity Normal Dysfunction

2.     The infection, fixation, wound opening, and asymmetry: in case there is any complication we record in the file of the case.

The patient comfort for the result: we ask the patient how do you see the result, and are the changes excellent or good or never mind 
or bad.

Results

Study results for the group A: the study include 7 patient we make osteotomy genioplasty with advanced 5.78 mm in average 4 mm the 
minimum advance and 7 mm higher advance.

The skeletal cephalometric results

Changes for point Pog: The results showed that the distance between Pog and McNamara line has been changed by the same amount 
of advanced 5.78 mm in average and the relapse or the bone resorption was 0,33 mm in average with O mm minimum value and 0,5 mm 
higher value.

This relapse has Statistical significance (P < 0,05) but clinically not significant and the chart below show the changed amount in the 
distance between Pog and McNamara line during the study.

The result for angel N-A-Pog: We note that this angel increase when the amount of advancement increase and it increase in average 
6,5 degree (5,52 - 7,6 degree) and that means very good improvement in the facial profile, and the relapse was 1,4 degree and that was 
statistically significant (P < 0,05) but clinically not significant, whereas the relapse for Pog 2 mm to get clinically significant means reduc-
tion in the angel value by 2,5 degree, and the chart explain the changes in the value of N-A-Pog during the study.

Results of the study on changes in the ratio of Ans-Me\N-Me: The change in the proportion of the lower third of the face to the total 
length of the face reached 2% by a minimum value for raise the bone segment 0mm and highest value 4mm and this change was statically 
significant and stable during the study (p < 0,1).
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The results of the study on changes in the proportion of N-Ans\N-Me: The rate of change in the length of the midface in the pro-
portion to the total face length reach 2% and it is constant change during the study and statically significant (p < 0,1).

The nose: The assessment of the nasal prolapse with the detection of the patient complaint before the surgery, we compare if he have 
any nasal prominence and the satisfactory of the patient after surgery the result was 9% of the patient have clinically nasal prolapse but 
63.36% have the complaint of nasal prolapse after surgery this compliant decreased 43%.

The results of the study on the soft tissue

The upper lip: The study shows that the changes in the nasolabial angel and the distance between point Ls and zimmer line and the 
thickness of the upper lip depends on mairfield were not noticeable and not significant clinically or statically.

Lower lip: The study shows that the changes in the distance between li point and zimmer line and the thickness of the lower lip were 
very slight and not significant, the change in the distance between Sts and Sti points this space disappeared in relaxation for three patient 
they have 1 - 3 mm space before surgery this number is not significant statically but have very important clinical significant.

The labiomental sulcus: The study cleared that there is no difference in the position in point mlf after surgery but the labiomental 
corner changed 18 degree in average and that was statically and clinically significant and the reduction in this angle during 6 month al-
most 1 degree and that is not significant and the chart below cleared the changes in the labiomental corner (MLC).

The result of study for the chin soft tissue: The changes in the thickness of the chin (pog-pog’) was not statically or clinically sig-
nificant whereas the highest value 0,25m, also if we study the distance between pog’ from G line the result showed it was 9.14 mm in 
average before surgery and decreased to 3.5 mm after one month surgery and increased 0.23 mm after 6 month and this reduction was 
not significant and the chart below cleared this results.

The result for the study of Z angel (Mairfield): This angle increased 15 degree in average after surgery and that was significant clini-
cally and statically and the relapse after 6 month not more than 1 degree and this change not significant and the chart clear the changes 
in Z angle value during the study.

The nose

The nose
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The result for study for the percentage Sn-Me`/N`-Me`: The study showed the change in this percentage almost 1% and not stati-
cally significant.

The result for study for the percentage Sts-Me`/Sn-Me` and this change near to be 2% and have statically and clinically significance (p 
< 0.1) improved harmony at the vertical level of the lower third of the face.

The result of the response in soft tissue to the advanced in hard tissue: The changes in the thickness of the covered soft tissue 
were almost non-existent in a ratio of 1:0.99 and the response for the soft tissue when we use Lag screw in fixation in a ratio of 1:0.94 
during 6 month observation. 

The results of study group B

The distance from Pog to McNamara: The result showed that the value of change near to 7 mm in average 4 mm the lower value and 
9 mm the highest value and relapse after 6 month 0.75 and this is statically significant (p < 0.5) but not clinically significant.

The change in distance between Pog` from G line: The value of this changes 6.6 mm in T2 and 6.125 mm at T4 and this is statically 
significant (P < 0.5) but clinically have no significance. 

The response of soft tissue to the advancement of hard tissue: The ratio of response was 1:0.85 during 6 month. 

The result of study the sensation changes for group A

Sense of touch: In the first week the response not exist from the two sides in the second week the response 71.42% from the two sides 
after 1 month 87.14% for the right side and 100% left side after six months 100% for the two side.

Feeling of tingling: At the first week 57.14% from the two sides after two weeks 87.14% for the right side and 100% left side, after 1 
month the same result, after 6 months 100% from the two sides, the age or sex of patient or the advancement amount have no relationship 
with the result or any statically significance.

The result of study for the sensations for group B

Sense of touch: In the first week the response not exist or confused from the two sides in the second week the response 25% from the 
two sides after 1 month 75.5% for the right side and 100% left side after six months 100% for the two side.

Feeling of tingling: At the first week 25%% from the right and 0% from the left, after two weeks 25% for the two sides, after 1 month 
75% from the two sides, after 6 months 100% from the two sides.

The result of study of tooth vitality: There is no dental injuries during 6 weeks later study.

Sense of touch

Feeling of tingling

Sense of touch
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The type of bone healing

The study showed that the bone healing for group A was direct bone healing type and the bone tissue density have no effect at the bone 
resorption after surgery during the study.

Complications

•	 Mentalis muscle function: 57.14% of the patients have hyperactivity in mentalis muscle reduced to 0% after surgery.

The result for the assessment of patients satisfactory

There is statically difference between the two groups, there is relationship between the sex of patient and the assessment from the 
patient to the result of surgery and the chart below cleared that.

•	 Infection: There is no infection at all.

•	 Wound opening: Found in 50% of group B.

•	 The stability of the bony segment: The bony segment stability did not materialize in group B which fixed by using X plate and 4 
screws. 

Feeling of tingling

Complications

The result of study of tooth vitality

The result for the assessment of patients satisfactory
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The mentioned previous studies which give results near to our results and the rates of recurrence within the permissible limits and 
confirmed that the relapse mainly due to the osseous reconstructive and repositioning Shaugehnessy., et al. [52], Talebzadeh and Pogrel 
[66], Proffit., et al. [144], and due to the simple relapse value in our study we assured for the high fixation strength and stability to use 

The most surfaces we note that have bone reformation in our study was the upper anterior surface of the free chin segment and the 
lingual edge of mandible which have bone resorption, while the bone reposition area was the labial surface near to the osteotomy edge 
and that was very clear in cephalometric X-Ray for 6 month fellowship and that agree with Shaughnessy., et al. [52], Talebzadeh and Po-
grel [66], Shaughnessy., et al. assured that the repositioning of the bone at the point B (lowest point at the labial surface of mandible) has 
statically significant and that is the most important manifestation of reforming the bone and assured that the points AGP (the apex of the 
upper anterior edge of the bony segment), B, Pog are the most bone reformation areas and that agree with our results.

And also agree with the study of Ayoub., et al. who use the finite element analysis by computer to confirm that Pog and the upper ante-
rior edge of the bony segment have bone resorption and the labial surface at point B of mandible has bone repositioning [127].

Shaughnessy., et al. in their study for 21 patient have advanced osseous genioplasty and follow up for 3 years that the most skeletal and 
soft tissue changes and osseous repositioning occurred during the first 6 month after surgery and the changes after that have no clinically 
and statically significant [52], and that agree with the study of Talebzadeh and porgel [66], there for we consider that 6 months follow up 
is enough to study the changes after advanced osseous genioplasty.

In the study of Ryneke., et al. assured that 6 months follow up is enough and it is a minimum time to study this cases [122], and Trou-
lis., et al. [146] they study the results and complications after genioplasty for 15 patient during 6 months and this period considered as 
enough and the results and the size of sample near to our study.

Discussion the skeletal fixation and fixation method

From the results we assured that the use of 2 resorbable lag screws in fixation after advanced osseous genioplasty is enough and ideal, 
whereas the relapse average was in minimum.

In the study of Shaughnessy., et al. the skeletal relapse 8.2% in average of 1.4 mm after 3 years and he assured that this is statically 
significant but not significant clinically [52] and that was agree with Proffit., et al. [144] and with the studies of Mc Donnell., et al. [120], 
Park., et al. [118], Wittbjerand Runne [124], Polido., et al. [123], Van sickles., et al. [125], Reyneke., et al. [122], Talebzadeh and Porgel [66] 
and all this study confirmed that the stability for the bone segment was very good in advanced surgery.

We can say that it is difficult to detect the relapse reason if it is the week stability of the bony segment or the changes caused by bone 
regeneration in the area, but it is clear that bone regeneration have main role in the existing relapse for Pog position in our study, bone 
regeneration happened by the periosteum response (activity) to the external forces applied from the tissue and surrounded muscles to 
perform re-sharpening of the sharp border and angles to make smooth anterior edges Edward., et al. [30].

It can be said that the conservative dissection during surgery and the non-dissection of the free bony segment from the lingual side 
of the connective tissue has had significant effect to decide that the bone absorption in the sample patients is mainly due to the osseous 
repositioning because of the small amount of relapse for Pog and that what assured by Vedtofte., et al., he make complete dissection for the 
segment from the connective tissue for 15 patient and conservative dissection for 14 patient after the study there is significant difference 
in relapse in the first group [145], Ellis., et al. assure in their study that the connection between the bony segment ant the lingual tissue is 
very important to avoid the absorption for the segment after surgery [5].

The mentioned previous studies which give results near to our results and the rates of recurrence within the permissible limits and 
confirmed that the relapse mainly due to the osseous reconstructive and repositioning Shaugehnessy., et al. [52], Talebzadeh and Pogrel 
[66], Proffit., et al. [144], and due to the simple relapse value in our study we assured for the high fixation strength and stability to use 

Proffit., et al. [144] cleared that relapse more than 2 mm skeletally in minimum will be greatly significant clinically so the relapse in 
our study was significant statically but no clinical significant found and that agree with Proffit., et al.

Most of the studies confirmed that the most important change was the position of point Pog which really changes the associated skel-
etal parameters and angles Shaughnessy., et al. [52].

The average for surgical advanced in our study reach 5.78 ± 0.9 mm and the average of relapse after 6 months was 0.33 ± 0.23 mm the 
percentage 4.1 ± 3.9% in a ratio of 1:0.959 mm.

For the last patient we make osseous genioplasty to correct asymmetry without advancement and we use the same resorbable plate 
and screws 2 x 11 mm for fixation just to detect the reason for the deficiency of activity in the previous cases (Search image extension 27).

All the surgical procedures were done under general anesthesia with nasal intubation and this is a routine procedure but some articles 
confirmed the possibility to use intravenous sedation with local anesthesia to reduce the financial cost [59].

The procedures took 90 minutes in average, intraoral incision 5 mm below the mucogingival connection between the lower canines, 
the osteotomy done 5 - 6 mm below the mental foramen and 8 mm below the apex of lower canine in minimum, then the fixation and 
double layer suturing and this is consistent with the recommendations of Brett and Leach [8].

Skeletal changes discussion

For group A

The skeletal parameters have been studied by cephalometric x ray for group A are the change in position of Pog and the change in 
angle N-A-Pog to detect the sagittal skeletal changes in the chin, and the changes in percentages Ans-Me/N-Me, N-Ans/N-Me to detect 
the vertical skeletal changes for the lower and mid third of the face, and this parameters were studied as the most important ones which 
detect the skeletal changes for the chin in many studies which aim to make overall skeletal evaluation for face Shaughnessy., et al. [52], 
Talebzadeh and Porgel., et al [66].

Discussion

The number of the patients of the sample is 12, advanced osseous genioplasty was done for 7 patients and fixation by using 2.5 x 19 
mm resorbable lag screws (group A), and 4 patient the osteotomy and fixation done by using resorbable X plate at the midline with 2 x 11 
mm resorbable screws (group B), the plate replaced during 48 hours post surgery by X titanium plate with 4 screws due to lack in activity 
of fixation for the resorbable plates (Search image extension 22-26).

The type of bone healing
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The use of plate and screws or the use of lag screws give us almost the same results but it’s worth mentioning that the osseous reposi-
tioning that happen after surgery means to cover a part of the fixed plate at the labial surface of mandible by the new formation bone and 
the absorption at point Pog and the upper anterior edge of the segment makes the plate to be palpable after six months and the removal 

Edward., et al. [30] assured that the cost of 2 or 3 absorbable screws is less than metal plate and 4 screws and we agree in our study.

There is no radiological confused when we use resorbable material on the contrary when we use metal fixation technique and that 
have great effect when we need to make diagnosis for some issues in the area at the long term.

Vansickles raised in his article many logical questions about absorbable materials and he consider that to use resorbable plate and 4 
screws at the midline is more easy to use lag screws for fixation [30], but on the other hand we disagree with his study and confirm that 
the use of tow lag screws to fix the segment is more easier and faster to perform the surgery and give us higher stability and perfect results 
in long-term.

So our study assured that the benefits to use resorbable lag screws in fixation after advanced genioplasty:

•	 We consider it ideal for the stability of the bony segment 

•	 Give us the less relapse value comparable to the other fixation technique for point Pog

•	 Easy technique to apply and more faster to perform the surgery 

•	 Avoid the patient secondary surgery to remove the fixation materials 

•	 Do not interfere with radiography and less in cost.

The discussion for the skeletal changes for the group B

The group B consist of 4 patient whose undergone osseous genioplasty and the fixation by using resorbable X plate at the midline with 
4 screws the size is 2×11 mm (this plate equal to titanium plate 1.7 mm) and his is most likely to many studies used 4 screws with plate, 
Vansickels cleared that metal plate with 4 screws at the midline is the most common and easy to fix the chin osteotomy [30], Edward., 
et al. use plate and 4 screws (absorbable) to fix the segment and confirmed that it is useable [30], but in our study this plate and screws 
were replaced during 48 hours after surgery by a titanium one due to the weakness in fixation and that was clear in the x ray after surgery.

The advancement was 7 mm in average and the relapse at pog was 0.75 ± 0.18 mm in a percentage of 11.48% in a ratio of 1:0.88 and 
we justify the increase in skeletal relapse to the re surgical opening at the area so increase in the inflammatory and surgical trauma and 
increase the time for healing and that is natural and noted so to compare our results with the other study we see clearly the increase in 
skeletal relapse and we mention from this studies Park., et al. he showed that the relapse was 0.39 mm [118], Talebzadeh and Pogrel the 
relapse about 0.38 mm for 11.9 advanced in average [66], Shaughnessy., et al. was 0.3 in average [52].

We note that the increase in relapse in compare with the other studies refer to the surgical reopening, but this relapse still within the 
permissible limits and not clinically significant.

The bone reformation places were the same in group A and the other studies but we not the increase in prominence of the plate at Pog 
after 6 months and that agree with Shaughnessy., et al [52].

Edward., et al. [30] assured that the use of resorbable plate with 4 screws is available and that was not available in our sample so we 
stop to perform the sample and we replace one of the patient with another one indicated for asymmetry correction for the chin and fixa-
tion by using resorbable plate and screws just to discover the reasons for failure in use with advancement cases.

In fact we note that the use of this technique in Edward., et al. study happen only in simple advance cases and the study did not project 
any photo for this cases, but all the cases which mentioned in the photo as advancement and fixation by resorbable plates were accom-

Study Sample 
Size

Fixation  
Technique

Follow Up Advancement Amount Relapse

Bell and Dann 1973 [119] 11 Wires 18 months 6.6 mm Less than 40%
Wittbjer and Runne 1989 [124] 17 Wires 3 years 8.3 mm 2 mm

Park., et al. 1989 [118] 23 Plate 6 months 6.6 mm 0.39 mm
Polido., et al. 1991[123] 10 Wires/plate 6 months 11.7 mm 2.9 mm

DeFreitas., et al. 1992 [148] 39 Plate 6 months 5.7 mm 0.04 mm
VanSickels., et al. 1994 [125] 18 Plate 6 months 7.4 mm 0.92 mm
Reyneke., et al. 1997 [122] 40 Wire 20 

Lag screw 20
6 - 10 

months
5.8 mm 
6.3 mm

0.5 mm 
0.3 mm

Talebzadeh and Pogrel 2001 [66] 20 Plate 1 year 11.9 mm 0.38 mm
Shaughnessy., et al.  2006 [52] 21 Plate10 

Wires 11
3 years 7.1 mm 

9.7 mm
0.3 ± 1.3 mm 
1.1 ± 1.3 mm

Our study 12 Resorbable lag 
screws

6 months 5.8 mm 0.3 mm

From the previous studies we note that the use of wire in fixation will have more relapse in point pog and that is explained by lower 
stability but Shaughnessy., et al. attributed the increase in relapse when he used the wires in fixation to increase the amount of advance-
ment [52], Reyneke., et al. assured that the use of wires increase the relapse [122].

The use of plate and screws give us good results and high stability and that was clear in the studies, and the use of lag screws give the 
best results and that what Reyneke., et al. assured they have only 0.3 mm relapse in average [122] ad that agree with the results we have 
the relapse was 0.33 mm in average.

All the previous results showed that there is statically significant between the use of wires or the use of other fixation technique but 
most of studies said there is no important difference clinically and the relapse was not more than 2 mm at point pog Reyneke., et al [122].

The use of plate and screws or the use of lag screws give us almost the same results but it’s worth mentioning that the osseous reposi-
tioning that happen after surgery means to cover a part of the fixed plate at the labial surface of mandible by the new formation bone and 

Richard., et al. in a laboratory study assured that 3 lag screws for fixation was enough to accommodate as much vertical power as pos-
sible and the increase in screw’s numbers is not recommended [156] so to but 2 screws in the chin area which have no strong efforts or 
power consider it enough.

Jones and Vesely [23] used s titanium screws after advanced genioplasty and assured that the result was very good.

Edward., et al. used tow resorbable lag screws 2.5× 18-15 mm in fixation after osseous genioplasty and assured that the results were 
perfect [30], and that agree with our study we use tow resorbable lag screws 2.5 x 19 mm and the table below showed many studies which 
were compared with our study and the differences were in the fixation technique, the size of the sample, follow up time, in addition to the 
advancement amount and relapse at point Pog.
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panying to use independently lag screws at the sides of the plate so it depends in its stability on this lag screws, he said that only slightly 
adaptation is recommended to use it, and he ask for more time to follow up and assured that the stability was less than the metal one [30].

So we agree with Sickles he assured that it is very hard to adapt this plate to shape S and he refer to use metal plate and nothing 
support the use of resorbable plate and 4 screws after being heavily adapted or modified and confirmed that this technique need lot of 
improvement to use [30].

When we apply this plate for asymmetry correction case for the chin after osteotomy the stability was good and we never note any 
complications during the follow up where the adaptation of the plate was in minimum so we suggest that the adaptation or excessive for-
mal adjustment is the main reason in the failure of use this plate and we think that the form and regularity of the crystals or fibers of the 
chemical composition of absorbable materials has been damaged during over-modification, in addition to the muscular tension applied 
on the free bony segment as an adjunct agent and that agree with Sickles [30], and disagree with Edward., et al. [30].

Discussion the changes of soft tissue

Nose: When we evaluate the nasal prolapse and the complain of patient about it before surgery only about 10% have a reason to per-
form rhinoplasty while 65% of patients complained of nasal prolapse and 57% of patients who had this complaint had disappeared after 
surgery at the chin, so our study confirmed at the big role that the advanced genioplasty made to achieve the facial harmony and that agree 
with the study of Romain., et al. [149] who assured that good evaluation for the chin position should be done before rhinoplasty, and that 
agree also with what Willett refer to in his book Facial Plastic Surgery that 10 to 50% of rhinoplasty cases have indication for advanced 
genioplasty [1].

In the study of Jones and Vesely [23] 28 of 62 patient have been made for them rhinoplasty in addition to advanced genioplasty that 
near to 50% and the increase in this percentage we think is due to the fact that the researcher did not mention the reason for which these 
patients underwent surgery on the nose, but it is certain that nasal prolapse is one of the most important reasons for the procedure of the 
nose and requires a full facial evaluation and that is what our study has touched upon.

The position of the upper lip: the parameter have been studied to assess the position of the upper lip did not show any significant dif-
ferences after surgery and during the follow up and that agree with Shaughnessy., et al. [52] and Brett and Leach [8].

The position of the lower lip: the parameter have been studied to assess the position of the upper lip did not show any significant 
differences after surgery and during the follow up, but the change in the space Sts-Sti was clinically significant, as the number of sample 
increases, it can be said to be a significant difference and that agree with the study of Shaughnessy., et al. [52] and Brett and Leach [8].

We note that Veltkamp., et al. [51] assured that the thickness of the lower lip has changed in a ratio of 1:0.79, the studies of Sassouni 
and Busqeuts [150] and Ross and Ewing [151] all of this studies showed changes even if it simple in the thickness of the lower lip but it is 
very hard to compare this results with ours because there are lot of studied variables in a different way to our study in addition to impor-
tant factor that additional orthognathic surgery procedures made over the maxilla and mandible.

Discussion the position of the labiomental sulcus

The position of the point MLf there was good stability in the position of this point and that agree with the most studies which con-
firmed that the change in the position of this point was not noted, Shaughnessy., et al. [52] cleared that the change in the depth of the labio 
mental fold near to 1.8 mm and this is near to our study so we cleared that by the decrease in the labio mental angle in a ratio of 17 degree 
so we should just be careful that the increase in the depth of the sulcus happened by the advance of the point Pog and not the movement 
of MLf.
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Discussion the changes overall the chin

The changes in the position of the soft tissue and the effect on the profile can be noted clearly after the surgery, and the improvement 
in the facial harmony was clear throw the improvement in the labiomental angle, the study of the parameters cleared that the changes 
in the space Pog-Pog` was not significant and almost near to be stable and that agree with Shaughnessy., et al. [52] and Gallegher., et al. 
[116] and that result is explained by the conservative dissection specially from the lingual side and that what Gallegher., et al. confirmed.

In our study the ratio of soft tissue response to skeletal advanced (group A) was 1:0.94 and it is ideal percentage, while in group B 
1:0.88 and it still within acceptable limits although this value is bigger than in group A and there are many reasons for that we already 
explain.

Many studies which evaluate the soft tissue response for advanced osseous genioplasty assured that the ratio of response was from 
1:0.6 to 1:1 and that found in all searches from 1992 Ewing and Ross [151] the response percentage near to 90% also Shaughnessy., et al. 
[52] the response ratio 1:0.9 and this is near to our results.

Bell., et al. assured that as much as the connection between the bone segment and the tissue increase as the tissue response increased 
[40], Gallagher., et al. [116] they just made dissection allowed for them for vision only and perform the osteotomy (minimum dissection) 
and have more that 1:0.9 response ratio.

Polido., et al. [123] confirmed that the shrinkage of the scar during the healing process causes a decrease in the thickness of the soft 
tissue compared to pre-surgery, Shaughnessy., et al. [52] confirmed that the good connection from the lingual and labial sides to the soft 
tissues with the free bony segment gives a good soft tissue response and reduce the thickness of soft tissue and thus provide predictable 
results and these opinions are consistent with our findings in our study.

In fact, there are many studies that evaluated the soft tissue response relative to the skeletal chin advanced but from the results that 
can be observed:

Dann and bell [119], McDonnel [120] received a response rate of 60% and 75%, respectively, which is low compared with the findings 
of other studies, including our study and explanation of the reason is due to the use of other surgical techniques accompanied on one of 
the jaws in addition to the use of wires in fixation.

The same was true for Talebzadeh and Pogrel [66] the percentage where 75%, that was due to the excessive advancement amount and 
the involvement of another surgery on one jaw at least, although platelets were used for stabilization.

Wittbjer and Rune [124] have 1:0.94 ratio, also Kerkmanov and Kahanberg [121] have a 90% - 100% noting the difference in fused 
fixation technique.

Polido., et al. [123] have a ratio 1:0.98, Edward., et al. when they use resorbable material in fixation the results were acceptable and 
they did not have any differences with the other studies which use other fixation materials [30].

In fact, it is possible to say that the advanced genioplasty results have an excellent response for the soft tissue to the skeletal advanced 
at the chin level, and in our study, the factors that give a good response to the soft tissue to the skeletal advance are to make the dissection 
as minimal as we can, and the good skeletal stability of the bone, which reduces bone absorption and accelerate healing in the region and 
this is consistent with most previous studies.

Discussion the changes in the parameters values during the follow up

The results of the study showed that the skeletal changes were significant during the first month of follow up, (T1-T2), and thus we 
obtained relative stability in the results until the end of the observation period. 
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And the changes in the studied parameters for the soft tissue were significant during the phase T0-T2, To-T4 and therefore the largest 
change was during the first period after surgery and thus this is a stable result in the long term and that the change in it is only foresee-
able in the near term, and most of these changes occur within the first three months. This is consistent with the study of Brett and Leach 
[8] who provided a comprehensive review of most of the studies and gave comprehensive recommendations on osseous genioplasty, and 
Shaughnessy., et al. [52] have Sample control for 3 years, Wittbjer and Rune [124] also the sample monitoring for 3 years, Reyneke., et al. 
[122] continued their studies until one year and all these studies considered that the changes occurred significantly during the first six 
months and this is consistent with Our study.

Chin sensitivity discussion

As noted in the results of our previous study no disturbances observed after 6 months, or even decrease, deformation or weakness in 
the ability to determine the nature of the sensors in the lower lip area of the two parties in all sample individuals.

The sense of touch was the most affected in the first week after surgery. In the second week 30% of members of group A and 75% of 
group B have confused sense response, after one month only one patient from each group have sense confusion for touch sense at one side 
of the lip after six month the response was very natural for all the patient.

As for the feeling of prickling, 45% of the respondents had an inability to determine the nature of the feeling, which was completely 
reduced when the examination was performed after one to six months.

We explain the absence of permanent damage after the end of the observation period in our study that the line of the osteotomy away 
below from the mental foramen more than 5 mm at least, and there was no direct injury during the operation of any patient where the 
protection and isolation of mental nerve priority in all stages of Surgical treatment.

We explain the delay in the return of the ability to determine the nature of the sensors in the sample until the second week or the first 
month to the surgical trauma and the accompanying edema. This was evident in the group B, especially for the sense of touch due to the 
increase in the surgical trauma and the delay of the healing process, our study agree with recommendations of Brett and leach [8] who 
assured the necessity of to be the osteotomy line 5 - 6 mm below the mental foramen as a minimum, Lopes., et al. [152] when he made 
osteotomy for 10 patient they have lake in sense response during 3-10 days next to the surgery and this issue did not exist after 6monthes 
and that agree with our study to a large extent.

Westermarck., et al. [153] concluded that 12% of the 78 patients who underwent osteotomy on the chin continued to have some diffi-
culty in determining the nature of the sensations on the lower lip and we believed it to be high compared with the results of other studies.

Nishioka., et al. [154], one out of 30 patients continued to have a complaint with one end of the lower lip to determine the feeling of 
touch, and the reaction to the tingling was completely normal, and it was reported that this injury did not affect quality of life of this pa-
tient, this is a perfectly reasonable result.

Ousterhout [36] confirmed that in order to avoid sensory injury, the osteotomy line should be a maximum of 5.5 mm below the mental 
foramen, and 3 of 50 patients underwent genioplasty have injuries indicating that the line of osteotomy was closer to the permissible 
distance Out.

Rietter., et al. [35] using high-resolution radiographic images to determine the pathway of the mandibular canal, they stressed the need 
to move up to 6 mm below the mental foramen to avoid injury. This is what happened in 52 patients.

Gianni., et al. [140] presented a detailed study of the inferior alveolar nerve injury and examined the different sensations on the chin 
and lower lip area. 10 patients only of the sample were performing osteotomy genioplasty and no sensory disturbances were observed 
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after six months and that agree with our study, The second group, which was applied ramus osteotomy, and other group was involved 
between the vertical ramus osteotomy with genioplasty, and their study showed that the third group had a greater sense disturbances and 
the difference was essential at the lower lip area, and thermal sensations were not affected but mechanical sensors were Most affected.

Discussion of dental vitality

In our study, the response of the lower frontal teeth from the canine to the canine was clear. We did not see differences between the 
first 72 hours and the six weeks later. The response in all patients was normal and that due to the osteotomy line below the apex of the 
lower canines 5 - 8 mm and that agree with the most studies which confirmed that 5 - 8 mm below the apex of frontal lower teeth is 
enough to perform the osteotomy and fixation without and nerve or blood supply damage to this teeth. Brett and Leach [4] and Storum., 
et al [34].

Discussion of the complications after surgery

Discussion of the mentalis function

In our study, about 57% of the subjects were suffering from hyperactivity of the mentalis muscle, the appearance of orange peel on the 
surface of the chin was evident when the mouth was closed voluntarily by patients, the absence of hyperactivity was evident after surgery 
and advancement of chin, and we consider this one of the most important clinical difference after surgery, and agree with Bedhet., et al 
[155].

We did not have any case of mentalis muscle dysfunction or chin ptosis, This is explained by the surgical stitching after surgery, which 
was done on two layers, the internal layer to the mentalis muscle fibers and external to the mucosa.

This is consistent with Chaushu., et al. [70] who compared 10 patients who had stitching to the mentalis muscle fibers and 11 patients 
who had not been stitched and found that the length of the lip increased in the first case while the second case decreased, and the expo-
sure of the lower incisors In the second group was clear, while there is lack of exposure to teeth in the first group, and described what 
happened in the members of the second group Chin ptosis and confirmed that the sewing of the fibers of the mentalis muscle prevents 
the chin ptosis.

Richard., et al. [156] studied a sample of 200 patients who had genioplasty and recorded the complications. Chin ptosis was an incom-
ing but rare complication caused by non-stitching of the mentalis muscle fibers and provided a way to treat this mingling.

Discussion of infection

There was no infection an any case we explained that by the average age of the patient 21 years (young) they are healthy without any 
injuries or periodontal disease, we already made scaling and increase the oral hygiene of the patients using antiseptic mouth wash 1 week 
before surgery, and with good coverage of antibiotic after surgery and to comply with conditions of sterilization during surgery, according 
to the manufacturer the plate and screws undergone to a strict cycle of sterilization so the increase of infection, as these products are not 
re-sterilized or used, in addition the conservative dissection and not to separate the lingual tissue attachments with the bony segment and 
that agree with Vedtofte., et al. [145] they confirmed that the sample of study who have lingual tissue dissection the chance of infection 
was bigger than the other group who conservatively done.

Discussion of wound opening

The opening of the wound was not noticed in group A, whereas the opening of the wound in group B was explained by the surgical 
reopening of the wound again and the suturing difficulties at the second time, this complain is rare and the chance to have is not more than 
3 - 5% of the evidence with augmented genioplasty and that agree with Guyuron., et al. [157] and Richard., et al. [156] and both provided 
a range of possible complications and method of treatment.
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Discussion of the stability of the bone

This idea was discussed in advance. It should be noted that the cases in which the adsorbent plates were stabilized were 100% non-
existent. VanSickels [30] said that the use of these materials needed much more study and development and that they were still controver-
sial and disagree to what Edward., et al. [30] where they said that the use of these plates is possible and the shortcomings of the study was 
mentioned in advance, and we assured that the excessive conditioning is the main reason for the loss of these plates of their properties 
and ability for fixation. 

Discussion of patient satisfaction and evaluation of the outcome of surgery

There was no patient who gave a negative evaluation of the surgical work and 45% of the patients described it as excellent and we 
consider the use of absorbable fixation materials is an encouraging factor and increases the patient’s satisfaction and acceptance of the 
surgical operation compared with the mineral materials, which many studies have agreed that the presence of foreign body generates a 
case of Long-term dissatisfaction with the patient and the desire to remove them. 

Discuss the bone-healing type

The type of bone healing according to the radiological evaluation in our study on group A is a direct bone healing type, including the 
possibility of healing by the contact or gaps. This is explained by the osteotomy using the electric vibration saw and as far as possible with 
one movement and a steady hand without abnormal movement during cutting, that agree with Brett and Leach [8] recommendations, 
in addition to the tight, close and compressive fixation using the lag screws. This corresponds to Steinmann [135] and Aboagweh [139].

Conclusion
If the osseous advanced genioplasty is indicated it gives a wonderful result and satisfactory for the patient and maxillofacial surgeon 

on the whole, and through our study we conclude:

1. The use of 2 resorbable lag screws in fixation after advanced osseous genioplasty consider as ideal in terms of hard tissue changes 
and the soft tissue response. 

2. The use of resorbable X plate at the midline and 4 screws for fixation are not recommended for advanced osseous genioplasty.

3. To make the osteotomy line 5 - 6 mm below the mental foramen is sufficient for the absence of damage to the mental nerve and 
thus maintain the safety of sensation for the lower lip.

4. A 7 - 8 mm distance between the osteotomy line and the canines apex is enough to keep the vitality of the teeth after genioplasty

5. The associated complications like infection, mentalis muscle dysfunction, the wound opening are rare or even non-existent when 
complying with the working conditions and use of these materials in the fixation.

6. Patients’ satisfaction with the results of the surgical operation was felt after one month of surgery.

7. The use of three-core screws in the fixation determines the mechanism of bone healing on both sides of the osteotomy line with 
direct healing type, including the possibility of healing by contact or bone gaps.

Recommendations and Suggestions
We recommend:

1. To use tow resorbable lag screws 2.5×19 mm on the both side of the midline to fix the free bony segment of the chin to ensure an 
ideal outcome in terms of the stability of changes in the skeletal tissue and soft tissue response, avoiding the associated complica-
tions, and subsequent surgical procedure to remove the traditional fixation device and achieve optimal bone healing.
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2. Do not use absorbable plates in fixation when conducting osteotomy necessitate the need to adapt these plates.

3. A real assessment for the chin position should be done before rhinoplasty is done especially in cases of nasal overjet, maybe the 
advanced genioplasty is indicated instead of rhinoplasty or shared with rhinoplasty 

4. We recommend to use tow wires for holding the free bony segment temporarily to facilitate control during transfer to the desired 
location. 

And we suggest:

1. Further laboratory and clinical research to develop the absorbable materials in aim to have a technique enable us to use it in all 
the osteotomies in the face. 

2. Conducting research involving a larger sample presenting a final result using radiographic imaging approximates the amount 
of proposed advancement amount for the chin in the treatment plan with what is determined by the surgical possibility in the 
operating room.
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