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RESUMO 
 
 

O presente estudo teve como objetivo avaliar as alterações do tecido mole após 

movimentação do tecido duro em pacientes submetidos à cirurgia ortognática com 

avanço maxilomandibular e rotação anti-horária. Os dados DICOM foram obtidos de 

tomografias computadorizadas da face realizadas durante todo o processo de 

tratamento e categorizados em pré-operatório (T1) e pós-operatório (T2). Para análise 

do tecido ósseo, as imagens foram processadas usando o software Dolphin®, onde 16 

pontos-chave foram identificados. Para análise do tecido mole, as imagens foram 

analisadas usando o software Horos®, onde 12 pontos foram marcados. As análises 

descritivas do tecido duro e mole foram realizadas antes e depois do tratamento, além 

da porcentagem entre os dados registrados. Todas as análises foram realizadas 

usando o aplicativo Excel do pacote Microsoft 365. Após a osteotomia de avanço Le 

Fort I, o ponto A avançou em média 3,2mm (±0,7) e, após a osteotomia bilateral do 

ramo sagital, os pontos B, Pog e Me moveram em média 12,7mm (±11,7), 14,3mm 

(±17,6) e 17,3mm (±7,3), respectivamente. Nos dentes, os pontos U1-VRP e L1-VRP 

apresentaram valores médios de 9,4mm (±4,9) e 8,2mm (±6,2), respectivamente. No 

tecido mole, o movimento do filtro médio foi de 1,6 mm (±1,8). Nos pontos supradental 

e infradental, as alterações médias foram de 2,1mm (±0,8) e 0,7mm (±0,7), 

respectivamente. Na mandíbula, as alterações foram na eminência mentual (1,6mm 

±1,0) e no mento (1,0mm ±0,8). Na comparação entre as alterações no tecido mole 

resultantes do tecido ósseo, no filtro médio, a maior proporção foi de 124,1% e no lábio 

superior (U1-VRP/Supradental), a maior proporção foi de 38,5%. Concluindo, as 

tomografias computadorizadas parecem ser uma ferramenta confiável para avaliação 

3D e demonstraram alterações nos tecidos moles nos locais avaliados entre as 

medidas pré e pós-operatórias, entretanto, neste estudo, a proporção de alterações 

nos tecidos moles resultantes do tecido ósseo ainda não foi elucidada. 

 
 
 
Palavras-chaves: Cirurgia ortognática; Avanço bimaxilar; Tecido mole; 
Planejamento; Má oclusão esquelética de classe II. 
 
 



 

 

ABSTRACT 
 
 

The present study aimed to evaluate the soft tissue changes following hard tissue 

movement in patients undergoing orthognathic surgery with maxillomandibular 

advancement and counterclockwise rotation. DICOM data were obtained from 

computed tomography scans of the face conducted throughout the treatment process 

and categorized into preoperative (T1) and postoperative (T2). For bone tissue analysis, 

the images were processed using Dolphin® software, using 16 key points. For soft 

tissue analysis, the images were analyzed using Horos® software, where 12 points 

were marked. Descriptive analyses of hard and soft tissue were performed before and 

after treatment, in addition to the percentage between the recorded data. All analyses 

were performed using the Excel application from the Microsoft 365 package. After Le 

Fort I advancement osteotomy, point A moved forward an average of 3,2mm (±0,7), and 

after bilateral sagittal ramus osteotomy, points B, Pog, and Me moved an average of 

12,7mm (±11,7), 14,3mm (±17,6) and 17,3mm (±7,3) respectively. Related to teeth 

references, points U1-VRP and L1-VRP showed average moviments of 9,4mm (±4,9) 

and 8,2mm (±6,2), respectively. In the soft tissue, the mean philtrum movement was 

1,6mm (±1,8). At the supradental and infradental points, the mean changes were 2,1mm 

(±0,8) and 0,7mm (±0,7), respectively. In the mandible, the changes were at the mental 

eminence (1,6 mm ±1,0) and at the chin (1,0 mm ±0,8). In comparison between the 

changes in soft tissue resulting from bone tissue, in the middle philtrum, the highest 

proportion was 124,1%. In the upper lip (U1-VRP/Supradental), the highest proportion 

was 38,5%. In the lower lip (L1-VRP/Infradental), the proportions were lower. In the chin 

region, it was also small. In conclusion, CT scans appear to be a reliable tool for 3D 

assessment and demonstrated soft tissue changes at the sites assessed between pre- 

and postoperative measurements, however, in this study, the proportion of soft tissue 

changes resulting from bone tissue has not yet been elucidated. 

 

Keywords: Ortognathic surgery; Bimaxillary advancement; Soft tissue. 
Planning; Class II skeletal malocclusion. 
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ABSTRACT 
 

The aimed of this study was evaluate the soft tissue changes following bone tissue 

movement in patients undergoing orthognathic surgery with maxillomandibular 

advancement and counterclockwise rotation. Were obtained froomputed CT scans 

of the face conducted the treatment process and categorized into preoperative (T1) 

and postoperative (T2). For tissue bone and soft tissue analysis, the images were 

processed using Dolphin® and Horos® software. Statistical analysis was performed 

descriptively. In maxilary, point A moved 3,2mm (±0,7), and mandible points B, Pog, 

and Me moved 12,7mm (±11,7), 14,3mm (±17,6) and 17,3mm (±7,3) respectively. 

Related to teeth references, points U1-VRP and L1-VRP moved of 9,4mm (±4,9) 

and 8,2mm (±6,2). In the soft tissue, middle filter movement was 1,6mm (±1,8). At 

the supradental and infradental points, the changes were 2,1mm (±0,8) and 0,7mm 

(±0,7). The mental eminence presented 1,6 mm ±1,0 and the chin 1,0 mm ±0,8. In 

proportion between the changes in soft tissue and bone tissue, in the middle 

philtrum, the highest proportion was 124,1%. In the upper lip, the highest proportion 

was 38,5%. Concluding, CT scans appear to be a reliable tool for 3D assessment, 

however, in this study, the proportion of soft tissue changes resulting from bone 

tissue has not yet been elucidated. 

 

Keywords: Ortognathic surgery; Bimaxillary advancement; Soft tissue. 
Planning; Class II skeletal malocclusion. 
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INTRODUTION 
 
 
 Orthognathic surgery restores not only the occlusal function, but also 

aesthetics by improving facial harmony1,2,3,4. In the present times, facial esthetics is 

considered as a prime factor influencing psychosocial development and possibly 

playing an important role in an individual’s work and social status5. 

 

 Patients who present mandibular retrognathism and increased occlusal plane 

are indicated for orthognathic surgery with advancement and counterclockwise 

rotation of the maxillomandibular complex. The main complaints of this type of 

patient consist of chewing difficulties, muscle pain, breathing and aesthetic 

difficulties. They generally present micrognathia, maxillary vertical excess, increased 

facial height, decreased posterior height, class II malocclusion, lip incompetence, 

reduced space in the upper airways and sleep disorders, such as snoring, daytime 

fatigue and apnea6. 

 

 Nowadays, there has been a great technological advance in the use of three-

dimensional technologies for surgical planning. Using a computed tomography and 

a surgical planning software, it is possible to have a better visualization of the 

structures involved, increasing the predictability of results6,7. According to skeletal 

movements from orthognathic surgery, there are consistent soft tissue changes1,2,3,4, 

however the commercial software packages are still burdened by a consistent 

imprecision on soft tissue predictions8. Consequently, there have been several 

attempts to establish a correlation between changes in hard and soft tissues1,2,3,4. 

 

 The prediction of soft tissue changes is of great importance in planning, 

considering that it is possible to manage the patient's postoperative expectations 

and improve results. Considering the importance of the aesthetic results of 

orthognathic surgery on the psychology and quality of life of patients, it is essential 
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that this information is accurate during planning. Therefore, it is necessary to 

evaluate these changes, as well as to generate data that can be used by virtual 

planning software for a more accurate result. 

 

 Therefore, the objective of the present study was to evaluate the changes in 

the soft tissue resulting from hard tissue movement following orthognathic surgery 

with advancement and counterclockwise rotation of the maxillomandibular complex. 

 
 
MATERIALS AND METHODS 
 

STUDY POPULATION 

 

 This prospective pilot cohort study evaluated helical computed tomography 

(CT) scans of 03 patients who underwent orthognathic surgery with 

maxillomandibular advancement (MMA) and counterclockwise (CCWR) of the 

maxillomandibular complex (MMC). The patient inclusion criteria for the study was: 

1) HOP facial morphologies; 2) Orthognathic surgery with bilateral mandibular ramus 

sagittal9 split osteotomies and Le Fort I osteotomies for CCWR of the MMC; 3) 

Osteotomies stabilized with rigid fixation; 4) Minimum of 12 months follow-up, and 

5) Adequate records for assessment. The exclusion criteria were: 1) Craniofacial 

syndromes; 2) Previous surgical intervention in the craniofacial or cervical regions, 

and 3) Inadequate or poor-quality records.  

 

 The Research Ethics Committee of the Federal University of Uberlandia, 

Brazil, approved this project, with protocol number 2.250.020 (Annex A). 

 

DATA COLLECTION AND IMAGE ANALYSIS 

 

 The Digital Imaging and Communications in Medicine (DICOM) was obtained 

from the computed tomographys (CT) of the face performed throughout the 
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treatment in two moments, preoperative (T1) and postoperative (T2 – on average 12 

months after the surgical procedure). 

 For analysis of the bone tissue, the images were inserted into the Dolphin® 

software where cephalograms were created, and a customized analysis using 16 

points were determined to evaluate the surgical movements (Table 1). The horizontal 

reference plane (HRP) was constructed at 7º to the SN plane, and the vertical 

reference plane (VRP) was built perpendicular to HRP through Sella (S) (Figure 1).  

 For soft tissue analysis, the images found were inserted into the Horos® 

software, where 12 points were determined, 6 in the median sagittal plane (median 

philtrum, supradental, infradental, supraeminence, mental eminence and chin) and 

6 bilateral points (supracanine, malar, supramolar, occlusal line, inframolar line and 

gonion). Perpendicular measurements of these points to the soft tissue were 

generated (Figure 2). 

 The values of the analyzed points were obtained in millimeter and transcribed 

to a specifically worksheet, being subsequently subjected to statistical analyses. 

STATISTICAL ANALYSIS 

 

 Descriptive statistics involved the mean and standard deviation for hard and 

soft tissue analyses, before and after the treatment, in addition to the percentage 

between the recorded data. All analyses were performed using the Excel application 

from the Microsoft 365 package. 

 

RESULTS 

 Three individuals were analyzed for changes in bone and soft tissue following 

orthognathic surgery with counterclockwise rotation of the maxillomandibular 

complex.  
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 Regarding surgical moviments, the analysis of the anteroposterior position of 

the maxilla and mandible showed differences between the preoperative (T1) and 

postoperative (T2) periods. In the maxilla, the amount of forward movement at the 

A-VRP point was 4mm, 2,9mm, and 2,9mm (mean of 3,2mm ((±0,7)), respectively, 

for the three cases. In the mandible, the movements of B-VRP point observed were 

3mm, 9,5mm, and 25,7mm (mean of12.7mm (±11,7)). For the Pog-VRP point, only 

cases 2 and 3 showed positive values, mean of 14,3mm (±17,6), with movements of 

14,7mm and 31,6mm, respectively. The Me point moved forward by an average of 

17,3mm (±7,3).  

 

 Regarding changes in dental positioning, the U1-VRP and L1-VRP points, 

referring to the upper and lower incisors, showed average changes, forward 

movement, of 9,4mm (±4,9) and 8,2mm (±6,2) in the anteroposterior direction. 

Considering the vertical direction, both the mandible and maxilla also exhibited bone 

changes. Further changes in the hard tissues of individuals subjected to 

counterclockwise rotation of the maxillomandibular complex are detailed in Table 2. 

 

 In the soft tissue, changes were noted at all measured points. In the maxilla, 

the amount of movement in millimeters at the middle filter was 0,2mm, 3,6mm, and 

1mm. Additionally, it was observed that the Malar point showed similar 

anteroposterior projection in the first and second cases (1,5mm and 1,5mm), with  

an average of 2,0mm (± 0,7) across all three cases. An average projection of 2,5mm 

(± 0,3) at the supracanine point was also noted in this study. 

 

 The supradental and infradental points reflect the movement of tissue in the 

upper and lower lip regions, with average values of 2,1mm (± 0,8) and 0,7mm (± 

0,7), respectively. In the mandible, in two of the three cases described, similar values 

were observed for the chin eminence and the mentum, with 0,3mm and 0,5mm in 

case 1, and 1,4mm and 1,8mm in case 2. The changes in the soft tissues of 

individuals subjected to counterclockwise rotation of the maxillomandibular complex 

are described in Table 3. 
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 A comparison was made between the changes in soft tissue and bone tissue 

in the studied individuals. In the maxilla, the percentage of soft tissue movement in 

comparison to bone movement was most noticeable in case 2, where a movement 

ratio of 124,1% (A-VRP/Middle filter) was observed. In the upper lip (U1-

VRP/Supradental), the highest ratios were observed in cases 1 and 2, with values 

of 37,3% and 38,5%, respectively. However, in the lower lip (L1-VRP/Infradental), 

the ratios were low. In the mentum region (Pg-VRP/Mental eminence and Me-

VRP/Mentum), the movement ratio was small in all three cases. The relative 

proportion of soft tissue movement in relation to bone movement is described in 

Table 4. 

 

DISCUSSION 
 

 Facial appearance is an important factor, as it affects social and psychological 

well-being. The ideal positioning of jaws and soft tissues is crucial during 

orthognathic surgery for a better outcome, but the response of facial soft tissues 

does not always reflect the exact bone movements in 1:1 ratio10. This study 

assessed the changes in the facial profile after skeletal movements observed in 

skeletal Class II subjects who underwent double-jaw surgery and genioplasty. 

 

 The change in soft tissue morphology after surgical therapy depends on 

several factors such as the degree of deformity, soft tissue thickness, and 

musculature tonicity11,12,13,14 and the assessment of soft tissue changes after 

surgical procedure requires minimum 6 months to maximum 12 months 11,15,16,17. In 

this study, comparisons were performed at 12 months after surgery. 

 

 Several studies have been performed to evaluate soft tissue changes in 

patients undergoing orthognathic surgery, and different tools have been used for this 

evaluation 2D techniques have been widely used until recent years18,19,20. However, 

due to their limitations, measurements can be somewhat biased21. Therefore, 

several methods, such as laser scanning22, stereophotogrammetry23, structured light 
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systems24, and computed tomography25, have recently been introduced for 3D soft 

tissue evaluation. Although several methods can be used, the evaluation of three-

dimensional images, reproducibility, accuracy, and availability, computed 

tomography has proven to be the most reliable tool for these analyses26,27. 

 

 Most virtual planning softwares are accurate in reproducing the behavior of 

hard tissues, while the prediction of soft tissues remains challenging. In this study, 

evaluating bone changes through the Dolphin software in patients who underwent 

counterclockwise rotation of the maxillomandibular complex, we observed significant 

increases in the values of A-VRP point, B-VRP point, Pog-VRP (case 2 and 3), and 

Me-VRP (indicating that these points moved forward), as well as dental movements 

(U1-VRP and L1-VRP points). 

 

 The soft tissue covering the teeth and bone is highly variable in its thickness20, 

and when analyzing the changes in soft tissue thickness individually, after bone 

movements, we observed that in the maxilla, the middle filter advanced in all cases, 

with an average of 1,6mm (±1,8). The changes in the upper and lower lips, 

represented by the supradental and infradental points, were also positive, with the 

upper lip showing a greater advancement of 2,1mm (±0,8). This contradicts the 

results indicated in the literature, which suggests that, regarding labial tissue, more 

soft tissue movement occurs around the mandible than in the maxillary area24. 

Additionally, when considering the average values of advancement for the chin 

eminence points (1,6mm ±1,0) and the mentum (1,0mm ±0,5), we observed similar 

average values in the middle filter. 

 

 The relationships in the movement proportions between hard and soft tissue 

have been presented over the years by several authors28-31, with stronger 

correlations more frequently found in the mandible than in the maxilla, and in the 

horizontal direction rather than the vertical. However, in the present study, we 

observed a high proportion of movement between hard and soft tissue in the maxilla 

in the horizontal direction (case 2) and a low proportion in the mandible in the 

horizontal direction (all cases). In the upper lip, we observed a proportion of 37-38% 
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in cases 1 and 2, similar to the study by Becker et al.32, who observed a 42,7% 

relationship occurring between the upper incisor and the upper lip. 

 

 Although a low proportion of movement was observed in the chin region, 

Chew et al.1 and Joss et al.12 noted a linear relationship between hard and soft 

tissue, with a stronger correlation in the chin region at Pog and Pog0. In other words, 

for this point, regardless of the degree of bone tissue movement, the movement of 

soft tissue always occurred in the same proportion. Stella et al.15 found a relationship 

of 46% between soft and hard tissues at the level of the A point without the V–Y 

closure technique and Louis et al.16 found a relationship of 80% between upper lip 

and upper incisor with the V–Y closure technique. The V–Y closure technique was 

used in all the cases in this study, which may explain the greater changes in relation 

to the upper lip.  

 

 Variations in the proportion of movement between soft and hard tissues have 

been reported associated with perioperative factors, such as degree of dissection, 

edema or haematoma, quantities of osseous reshaping (resection of the nasal spine 

or osseous graft), and incision suture (V–Y technique), and the postoperative factors, 

such as a high degree of osseous absorption, relapse, scar formation and tissue 

contraction, infection, postoperative orthodontia, and surgical stability11,16. 

Presurgical variables cannot be controlled, however some perioperative and 

postoperative variables may be controlled to obtain more predictable results16.  

 

 Although this study may help us predict the outcomes of orthognathic surgery, 

this is a pilot study, so a large sample size is needed to increase reliability and 

identify factors that influence soft tissue changes after orthognathic surgery. 

 

 In conclusion, CT scans appear to be a reliable tool for 3D assessment and 

demonstrated soft tissue changes at the sites assessed between pre and 

postoperative measurements, however, in this study, the proportion of soft tissue 

changes resulting from bone tissue has not yet been elucidated. Some factors 

affecting soft tissue response are unavoidable or sometimes difficult to control and 
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predict. Patients should be informed before surgery that predictions are only a guide 

and may not represent the actual surgical outcome. 
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FIGURES 
 
 

 
Figure 1 – Points determined for bone tissue analysis in Dolphin® software. 
 

 

 
Figure 2 – Points determined for soft tissue analysis in Horos® software. 
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TABLES 
 
Table 1 - List of abbreviations of the landmarks. 
 

 
Abbreviation Landmarks/ variables 

HRP Horizontal reference plane constructed at 7º to 

the SN plane 

VRP Vertical reference plane built perpendicular to 

HRP through Sella 

A point-HRP Vertical measurement HRP to point A (mm) 

B point-HRP Vertical measurement HRP to point B (mm) 

Pog-HRP Vertical measurement HRP to point Pog (mm) 

Me-HRP Vertical measurement HRP to point Me (mm) 

Go-HRP Vertical measurement HRP to point Go (mm) 

U1-HRP Vertical measurement HRP to point upper incisal 

tip (mm) 

L1-HRP Vertical measurement HRP to point lower incisal 

tip (mm) 

A point-VRP Horizontal measurement HRP to point A (mm) 

B point-VRP Horizontal measurement HRP to point B (mm) 

Pog-VRP Horizontal measurement HRP to point Pog (mm) 

Me-VRP Horizontal measurement HRP to point Me (mm) 

Go-VRP Horizontal measurement HRP to point Go (mm) 

U1-VRP Horizontal measurement HRP to point upper 

incisal tip (mm) 

L1-VRP Horizontal measurement HRP to point lower 

incisal tip (mm) 

1PP Angle formed by the long axis of the upper 

central incisor plane and anterior nasal spine to 

posterior nasal spine plane  

 Impa Angle formed by the long axis of the lower 

central incisor plane and the Go-Me points plane 
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Table 2. Changes in hard tissues due to counterclockwise rotation of the maxillomandibular complex. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 CASE 1 CASE 2 CASE 3 
 

 T1 BONE T2 BONE DIFERENCE T1 BONE T2 BONE DIFERENCE T1 BONE T2 BONE DIFERENCE MEAN ± SD 

U1-VRP 81,2 87,8 6,7 65,4 71,9 6,5 55,8 70,9 15,1 9,4 ± 4,9 

U1-HRP -68 -54,5 13,5 -67,2 -64,2 3 -64,5 -64,2 0,3 5,6 ± 7,0 

L1-VRP 81,6 85,3 3,7 63,2 68,9 5,7 53,6 68,9 15,3 8,2 ± 6,2 

L1-HRP -54,4 -55,5 -1,1 -62,7 -64,1 -1,4 -61,6 -64,1 -2,5 -1,7 ± 0,7 

Pog-VRP 85,1 81,6 -3,5 47,1 61,8 14,7 31,4 63,0 31,6 14,3 ± 17,6 

Pog-HRP 75 86 11 86,2 90 3,8 96,8 97,5 0,7 5,0 ± 5,5 

A-VRP 73,2 72,5 4,0 62,7 65,6 2,9 60,7 63,6 2,9 3,2 ± 0,7 

A-HRP 41,7 36,8 -4,9 44,2 43,2 -1 41,9 40,3 -1,6 -2,5 ± 2,1 

Me-VRP 68,5 86 17,5 43,7 53,6 9,9 30,6 55 24,4 17,3 ± 7,3 

Me-HRP -97 -95,2 1,8 -91,3 -97,1 -5,8 -100,1 -102,4 -2,3 -2,1 ± 3,8 

B-VRP 74,4 77,4 3 50,7 60,2 9,5 35,1 60,8 25,7 12,7 ± 11,7 

B-HRP 86,7 87,2 0,5 76,6 60,4 -16,2 87,7 81,8 -5,9 -7,2 ± 8,4 

Go-VRP 1,3 1,1 -0,2 7,2 5,2 -2 24,8 8,9 -15,9 -6,0 ± 8,6 

Go-HRP -74,6 -67,4 7,2 -58,7 -54,7 4 -76,7 -66,4 10,3 7,2 ± 3,2 

1PP 110,4 115,1 4,7 107,4 110,6 3,2 81,4 98,8 17,4 8,4 ± 7,8 

IMPA 101,7 118,9 17,2 113,7 125,5 11,8 93,9 114,7 20,8 16,6 ± 4,5 
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Table 3 - Changes in soft tissues due to counterclockwise rotation of the maxillomandibular complex. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 
CASE 1 CASE 2 CASE 3 

 
T1 SOFT T2 SOFT DIFERENCE T1 SOFT T2 SOFT DIFERENCE T1 SOFT T2 SOFT  DIFERENCE MEAN ± SD 

Middle filter 14,1 14,3 0,2 10,6 14,2 3,6 14,6 15,6 1 1,6 ± 1,8 

Supra dental 8,8 11,3 2,5 7,4 9,9 2,5 10,9 12,1 1,2 2,1 ± 0,8 

Infra dental 9,7 11,1 1,4 8,8 9,4 0,6 9,8 9,9 0,1 0,7 ± 0,7 

Supra eminence 14,1 14,4 0,3 8,6 10 1,4 10,1 10,3 0,2 0,6 ± 0,7 

Mental eminence 10,8 11,3 0,5 11 12,8 1,8 7,8 10,3 2,5 1,6 ± 1,0 

Mentum 8,9 9,4 0,5 6,5 8 1,5 6,2 7,3 1,1 1,0 ± 0,5 

Supra canine 10,9 13,1 2,2 9,3 11,7 2,3 9,3 12,1 2,8 2,5 ± 0,3 

Malar 14,1 15,6 1,5 18,3 21,1 2,8 17,1 18,6 1,5 2,0 ± 0,7 

Supra molar 31,8 38 6,2 31,2 33,1 1,9 23,9 26,2 2,3 3,5 ± 2,4 

Occlusal line 24,2 26 1,8 29,2 32,2 3 29,6 31,9 2,3 2,4 ± 0,6 

Infra molar 27,2 30,0 2,8 21,7 23,5 1,8 21,6 23,6 2 2,2 ± 0,6 

Gonion 20 22,9 2,9 13,1 15,6 2,5 14,4 15,1 0,7 2,0 ± 1,2 
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Table 4 - Relative proportion of soft tissue movement in relation to bone movement. 

 

Variable CASE 1 CASE 2 CASE 3 

Bone 

tissue 

Point  

Soft 

Tissue 

Point  

Bone 

tissue 

Soft  

tissue 

Proportion 

(%) 

Bone 

tissue 

Soft  

tissue 

Proportion 

(%) 

Bone 

tissue 

Soft  

tissue 

Proportion 

(%) 

 

A VRP 

 
 

Middle filter 4 0,2 5,0% 2,9 3,6 124,1% 2,7 1 37,0% 

 

U1 VRP 

 
 

Supradental 6,7 2,5 37,3% 6,5 2,5 38,5% 15,1 1,2 7,9% 

 

L1 VRP 

 
 

Infradental -3,7 1,4 -37,8% 5,7 0,6 10,5% 15,3 0,1 0,7% 

Pg VRP 
Mental 

eminence 
 

-3,5 0,5 -14,3% 14,7 1,8 12,2% 31,6 2,5 7,9% 

Me VRP 
 

 

Mentum 

 
 

17,5 0,5 2,9% 9,9 1,5 15,2% 24,4 1,1 4,5% 
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