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Abstract 
 

We use currently 3 types of new mandibular osteotomies (a shortened bilateral sagittal split 

osteotomy (BSSO), associated or not with Chin Wing or Mini Wing). Chin osteotomy is a 

modified genioplasty extended along the basilar border and the angles of the mandible. These 

osteotomies are associated with a risk of inferior alveolar nerve (IAN) damage. 

We prospectively studied 113 consecutive patients operated on by the same surgeon who 

underwent one of the following procedures: 1) isolated BSSO, 2) BSSO with a Chin Wing, 3) 

BSSO with a Mini Wing, 4) isolated Chin Wing. We analyzed rates of IAN damage and 

impact on the patients’ life by using a subjective questionnaire administered at the patient’s 1 

year follow up appointment between June 2018 and August 2019.  

Sixty-seven patients underwent isolated BSSO, 24 BSSO with Mini Wing, 13 BSSO with 

Chin Wing, and 9 Chin Wing only. Our analysis reveals that nerve damage is greater in the 

BSSO group associated with Chin Wing (50 % vs 21,6%; p= 0.006). However, there is no 

significant difference between nerve damage in the Mini wing group and the isolated BSSO 

group (27,1% vs 21,6%; p= 0.432). In the isolated Chin Wing group, the inferior alveolar 

nerve damage rate was 11 %. There is no significant difference between the groups with 

regard to the impact of the nerve damage on the patients’ life. 

In case of BSSO with concomitant Wing osteotomy, we conclude that Mini Wing osteotomies 

cause less nerve related morbidity than Chin Wing. 

 
  



 

 

 

Introduction 

 

 

Two types of mandibular osteotomies are most commonly used: Bilateral Sagittal Split 

osteotomy (BSSO) and genioplasty. We have however chosen to develop another approach, 

for a couple of years, by using a shortened BSSO and two variants of genioplasty: the Chin 

Wing and the Mini Wing. The Chin Wing was first introduced by Dr. Triaca in 2009 (1–3). It 

is a modified genioplasty extending along the basilar border of the mandible up to the angles. 

Dr. Cresseaux has described a simplified version of the Chin Wing, known as the Mini Wing 

(4). The primary indication for Wing osteotomies is retrogenia. We perform a shortened 

bilateral sagittal split osteotomy (5) when a concomitant sagittal mandibular movement is 

required in order to incorporate Wing osteotomies in all our orthodontic-surgical protocols. 

The rate of inferior alveolar nerve (IAN) damage in classic BSSO ranges from 8 % to 40 % 

(6–13). There are practically no studies focusing on IAN damage specifically in Wing 

osteotomies. Only one study conducted by Tabrizi et al, found an IAN damage of 20 % one 

year post-operation, on 10 patients having had a Chin Wing surgery (14). 

There is a risk of IAN damage in Wing surgeries, due to the orientation of the osteotomy line. 

Our aim was to evaluate the incidence of IAN damage in the different mandibular osteotomies 

including Wing osteotomies that we performed. 

 

 

 

Materials and methods 

 

We conducted a prospective case series study performed in a single center between June 2018 

and August 2019. All patients were operated on 1 year earlier by the same surgeon (P. 

Cresseaux). The preoperative assessment included a cone beam computed tomography 

(CBCT) to control the position of the inferior alveolar nerve (IAN). The vertical position of 

the IAN, its distance from the basilar rim, and distance from buccal cortical plate of the 

mandible were assessed on coronal sections of the CBCT.  

We use 3 different techniques and their combinations: modified BSSO/Chin Wing/Mini Wing 

(fig. 2). All surgeries were performed under general anesthesia with subperiosteal infiltration 

with 1% adrenaline solution. The BSSO line uses a shortened version (5) allowing for the 

association of the Chin Wing as described by Triaca (1,2), or Mini Wing (4).  

The surgery was followed by systematic clinic visits at one week, one month. A clinical and 

radiologic assessment was performed at the one-year postoperative consultation (pictures of 

the patient, frontal and lateral cephalogram, panoramic radiograph and CBCT). 

 

All patients were recruited in the study during their 1 post-operative follow up appointment.  

During this visit, patients were given a satisfaction questionnaire. This questionnaire 

evaluated the functional and aesthetic results as well as postoperative complications. The 

complications related domain of the questionnaire focused mainly on nerve disorders Nerve 

damage was assessed via the following three questions: 

Do you currently have: 

- A loss of sensitivity of the lower right lip?  

- A loss of sensitivity of the lower left lip? 

- If that is the case, would you say that this loss of sensitivity has an impact on your 

everyday life? 

Answer choices were: 



 

 

- Absent (0);  

- Low (1);  

- Medium (2);  

- Important (3);  

- Complete (4). 

The questionnaire was given with a consent form in accordance with our institution’s ethical 

committee requirements. 

 

Patients were separated in four based on the type of mandible surgery that they had 

undergone: 1) isolated BSSO  2) Mini Wing + BSSO 3) Chin Wing + BSSO 4) isolated Chin 

Wing. Some surgeries were combined with a maxillary surgery. We performed a comparative 

analysis of IAN damage within groups 1 to 3. Group 4 was not comparable to the others as 

BSSO itself increases nerve damage. 

 

Data is presented using descriptive statistics. Fisher’s exact test was used to determine 

whether significant differences in proportions of IAN damage and quality of life outcomes 

were observed amongst the first three groups. Alpha risk was set at 5%. R Software version 

3.5.0 was used for all analyzes. 

 

 

 

Results 

 

113 consecutive patients have answered our questionnaire. Sixty-seven had an isolated BSSO, 

24 an BSSO with Mini Wing, 13 had an BSSO with classical Chin Wing, and 9 had an 

isolated Chin Wing. All patients agreed to answer the questionnaire. The first three group had 

comparable baseline characteristics. The fourth group had a younger median age and had had 

a shorter median time to evaluation. All of the patients’ follow up appointments took place at 

least 6 months after their surgery (tab. 1).  

 

Nerve damage was analyzed for each hemi-mandible separately without specifying the side. 

We therefore considered 134 osteotomies the isolated BBSO group, 48 in the Mini Wing + 

BSSO group, and 24 in the Chin Wing + BSSO group. Rates of IAN damage are shown in 

table 2. A higher rate of IAN damage was noted in BSSO with wing osteotomies. The Chin 

Wing + BSSO group shows a significant increase in nerve damage one year after surgery 

compared to the isolated BSSO control group (50% vs 21,6%; p= 0.006). However, there is 

no significant increase in nerve damage when comparing the Mini Wing + BSSO group to the 

control group (27,1% vs 21,6%; p = 0,432). With regard to the evaluation of nerve damage 

depending on different levels of severity, similar results were found: a significant increase in 

IAN damage in the Chin Wing + BSSO group in comparison with the control group 

(p<0,001) as opposed to the Mini-Wing + BSSO group (p=0,14) (tab. 3). 

The fourth group shows an IAN nerve damage rate of 11 % (for 18 hemi-mandibles). This 

confirms that the Chin Wing osteotomy is in and of itself associated to a baseline rate of 

iatrogenic IAN damage.  

Despite greater nerve damage in our BSSO group associated with Wing osteotomies, there 

was no significant difference in the impact on our patients’ life (tab. 4).  

 

 

 

 



 

 

 

Discussion 

 

 

Our study demonstrates an increased rate of IAN damage when performing a Wing osteotomy 

associated with a BSSO in comparison to isolated BSSO. However, this increase is not 

significant for the Mini Wing unlike in the Chin Wing group. The Mini Wing seems to be 

associated to less iatrogenic nerve damage than the Chin Wing. However, the Chin Wing 

increased IAN damage rate does not seem to have a significant negative impact on the 

patient’s life, and therefore be considered acceptable by patient. 

  

Very few studies specifically focus on nerve damage in isolated genioplasty and existing 

studies show nerve damage rates that are close to zero (15–17). Our study reveals that the 

isolated Chin Wing presents an IAN damage rate of 11 % for 9 patients (i.e. 18 hemi-

mandibles). Chin Wing therefore increases the risk of nerve damage compared to a classic 

genioplasty. 

 

As far as the isolated BSSO is concerned, we find an IAN nerve damage rate of 21,6 %. Our 

results are globally similar to the rates of nerve damage in the general orthognathic surgery 

literature, which range from 8 % to 40 % (6–13). This rate of nerve damage varies according 

to many parameters: the age of the patient, the experience of the surgeon and the type of 

BSSO. Our shortened BSSO consequently does not present an additional risk of nerve 

damage in comparison with classic BSSO. 

 

McLeod et al’s review of the literature confirms that nerve damage is greater when BSSO is 

associated with a genioplasty (6). Similarly, our results demonstrate an increased nerve 

damage rate in BSSO associated with a Wing osteotomy. But when a BSSO is part of the 

surgical plan, the Mini Wing should be favored. It is simpler, faster and is associated to less 

iatrogenic IAN damage than the Chin Wing. This is explained by the orientation of the 

osteotomy line which is different in the Mini Wing and the Chin Wing (fig. 1). The IAN has 

an elliptical trajectory within the mandible (18) and its lowest point is next to the first molar 

(19–22), which corresponds to the zone of highest risk for iatrogenic damage. In the Chin 

Wing, the osteotomy goes all the way to the angles and is therefore made higher on the 

mandible. This increases the risk of nerve damage. It is therefore necessary to preoperatively 

detect the lowest position of the IAN via a CBCT. 

 

 

However, it is very difficult to compare the results of different nerve damage studies as there 

is no standardized test for the assessment of IAN damage. Indeed, some studies choose to 

conduct a subjective evaluation while others use objective testing (using criteria such as touch 

sensation, two-point discrimination, hot-cold, pain), or a combination of both. The subjective 

questionnaires have been reported both to over (23,24) and under (25,26) estimate nerve 

damage compared to objective testing. We have therefore chosen to conduct a purely 

subjective evaluation in view of the absence of standardization. Our rational was to refocus 

the analysis on the patient's sensations and the repercussion of the surgery on their everyday 

life. We decided to limit the number of questions as much as possible in order to decrease the 

risk of inattentive responses and engage maximally the patient in the questionnaire. We 

prospectively included all patients presenting consecutively to their one-year post-operative 

appointment between June 2018 and August 2019. Our response rate to the questionnaire was 

of 100 %.  



 

 

 

 

Taken together, the findings of the present paper allow us to suggest new indications for Wing 

osteotomies. We believe that the Mini Wing could replace the classic genioplasty in most 

cases, due to its relatively low rate of iatrogenic nerve damage and its improved functional 

and esthetic results versus genioplasty. The Mini Wing seems to be a better choice than Chin 

Wing when a BSSO is to be performed concomitantly. It can be associated with any classic 

osteotomy (Epker (27) or Obwegeser (28)), as long as it is done with short proximal 

segments.  

On the other hand, it no longer seems advisable to associate a complete Chin Wing with a 

BSSO because of the high rate of nerve damage (50%), but also because we notice bone loss, 

in most cases, due to the remodeling of the posterior part of the wing (fig. 2). The isolated 

Chin Wing remains indicated in cases of hyperdivergent dental class I with important 

retrogenia and lip incompetence without need for mandibular advancement. The isolated Chin 

Wing seems to have less or no bone resorption at the mandibular angles when performed in a 

single procedure and a relatively low rate (11,1%) of IAN damage (fig. 2). 
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Illustrations  

 

 

 

 Isolated 

BSSO 

Mini Wing 

+ BSSO 

Chin Wing 

+ BSSO 

Isolated 

Chin Wing 

                                       n= 67 n = 24 n = 13 n= 9 

Age                                       

  Median                         29.25  26.17  28.85  21  

  Range                            15 - 58 15 - 47 15 - 48  13 - 32 

Sex                                      

  Female                                 51 (76.1%) 20 (83.3%)  7 (53.8%)   6 (66,7%) 

  Male                                 16 (23.9%)  4 (16.7%)  6 (46.2%) 3 (33,3%) 

Days between surgery 

and evaluation  

    

  Median                          390.88  365.79  471.54  252,67 

  Range                             187 - 681 214 - 709 326 - 725 205 - 452 
 

 

Table 1: Characteristics of the different groups (n: number of patient) 

 

 

 

 

 

  



 

 

 

 

 Isolated 

BSSO 

n=134 

Mini Wing + 

BSSO 

n=48 

Chin Wing + 

BSSO 

n=26 

Isolated 

Chin Wing 

n=18 

Right and 

left nerve 

damage 

Absent 
105 

(78,4%) 

35 

(72,9%) 

13 

(50%) 

16 

(88,9%) 

Present 
29 

(21,6%) 

13 

(27,1%) 

13 

(50%) 

2 

(11,1%) 

Fisher’s test (comparison 

to BSSO group) NA p-value = 0,432 p-value = 0,006 NA 

 

 

Table 2: Comparison of nerve damage (n: number of hemi-mandibule, NA: not applicable) 

  



 

 

 

 Isolated 

BSSO 

n=134 

Mini Wing + 

BSSO 

n=48 

Chin Wing + 

BSSO 

n=26 

Isolated 

Chin Wing 

n=18 

Right 

and left 

nerve 

damage 

Absent 
105 

(78,4%) 

35 

(72,9%) 

13 

(50%) 

16 

(88,9%) 

Low 
19 

(14,2%) 

5 

(10,4%) 

5 

(19,2%) 

 

(11,1%) 

Medium 
7 

(5,2%) 

8 

(16,7%) 

2 

(7,7%) 

0 

 

Important 
2 

(1,5%) 

0 

 

6 

(23,1%) 

0 

 

Complete 
1 

(0,7%) 
0 0 0 

Fisher’s test (comparison  

to BSSO group) 
NA p-value = 0.141 p-value < 0,001 NA 

  

 

 

Table 3: Comparison of nerve damage according to different levels of severity (n: number of 

hemi-mandibule, NA: not applicable) 

  



 

 

 

 

 

 

 

 Isolated 

BSSO 

n=67 

Mini Wing + 

BSSO 

n=24 

Chin Wing + 

BSSO 

n=13 

Isolated Chin 

Wing 

n=9 

Impact 

on 

quality 

of life  

Absent 
55 

(82,1%) 

20 

(83,3%) 

9 

(69,2%) 

8 

(88,9%) 

Low 
8 

(11,9%) 

N=3 

(12,5%) 

N=2 

(15,4%) 

1 

(11,1%) 

Medium 
3 

(4,5%) 

1 

(4,2%) 

1 

(7,7%) 

0 

 

Important 
1 

(1,5%) 

0 

 

1 

(7,7%) 

0 

 

Complete 0 0 0 0 

Fisher’s test (comparison 

to BSSO group) 
NA p-value = 1 p-value = 0,297 NA 

 

 

Table 4: Comparison of the impact on the quality of life (n: number of patients, NA: not 

applicable) 

 

 

 

  



 

 

 

 

 

 

Figure 1: Postoperative CBCT of isolated BSSO case. Position of the Inferior Alveolar Nerve 

(red). Osteotomy line in the Chin Wing (yellow line) and in the Mini Wing osteotomy (blue 

line) 

 

  



 

 

 

 
 

Figure 2: Immediate postoperative CBCT: a) isolated Chin Wing, b) BSSO with Chin Wing, 

c) BSSO with Mini Wing. One-year postoperative CBCT: d) isolated Chin Wing, e) BSSO 

with Chin Wing, f) BSSO with Mini Wing. 
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