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MELVIN MOSS



• This hypothesis has been broadly used to explain many craniofacial disorders (Mulliken et al. 

1989; Breitsprecher et al. 2002; Kikuchi, 2005) and some morphological features of the head 

(Festa et al. 2010; Richards & Jabbour, 2011), in particular the integration between brain growth

and skull shape (Moss, 1975; Fields et al. 1978; Richtsmeier et al. 2006; Lieberman, 2011a; 

Richtsmeier & Flaherty, 2013).
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Chieti University Museum

Skull Collection

5.000.000 y. BC



The sagittal root positions, the faciolingual

inclinations, and the root lengths of 672 teeth, from 

central incisors to first molars for each arch, were 

measured and compared on virtual cross sections 

from pre-treatment and post-treatment cone-beam 

computed tomography of 28 patients who received 

comprehensive orthodontic treatment with clear 

aligners.



RESULTS

• An improvement of root position was found in incisors, 

canines, and premolars of the upper and lower arches: 

over 78% of their root was centered in the alveolus at 

the end of orthodontic treatment. There was a 

statistically significant torque increase for incisors, 

canines, and first premolars at the end of therapy. The 

most considerable torque changes were achieved in 

incisors and canines, while the lowest was in posterior 

teeth. The maxillary and mandibular central incisors 

achieved 3.26 ± 1.95◦ and 2.97 ± 2.53◦ of mean torque 

increase, respectively.



• Compared with our early ancestors, the modern human face reveals a characteristic 

spatial distribution of bone deposition and resorption. In humans, the anterior portions of 

the maxilla and mandible’s sub-nasal region are more susceptible to surface resorption 

during development [3,4]. Furthermore, in the sagittal projection of X-ray examinations, 

clinicians commonly find that the roots of teeth, especially in the anterior region, are 

positioned against the labial cortical plate. Therefore, it is fundamental to manage the 

radicular torque and the root position relative to the orofacial cortical plates during 

orthodontic treatment. 
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To evaluate

condyle

posterior

displacement



STERNAL INSERTION CLAVICULAR INSERTION
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ANTONIO DAMASIO

Descartes' Error: Emotion, Reason, and the Human 

Brain, Putnam, 1994; revised Penguin edition, 2005

The Feeling of What Happens: Body and 

Emotion in the Making of Consciousness, 

Harcourt, 1999
Looking for Spinoza: Joy, Sorrow, and the Feeling 

Brain, Harcourt, 2003

https://en.wikipedia.org/wiki/Descartes'_Error:_Emotion,_Reason,_and_the_Human_Brain
https://en.wikipedia.org/wiki/Descartes'_Error:_Emotion,_Reason,_and_the_Human_Brain




E’ possibile inserire le emozioni 

nella cefalometria?
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HEAD ORIENTATION IN THE 

SPACE COULD BE RELATED TO 

DEFAULT MODE NETWORK 

(DMN)?



Chieti University Orthodontics and 

Orofacial Pain Department  collection of  

more than 3000 head/neck bone/muscles 

Ortho/TMD patients before/ after treatment 

3D evolutionary oriented reconstructions

Could be useful to help autonomous AI 

and Androids sense of direction

implementation? 



This research could be useful

in designing AI and Robotics

to improve Healthcare?

WHY BRAIN 

CONNECTIVITY COULD

BE USEFUL TO 

ROBOTICS?
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HTTPS://WWW.YOUTUBE.COM/WATCH?V=XQYF-

W_YVKS&LIST=TLPQMJQWODIWMJEVSR1JTENRZQ&INDEX=1
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UPPER THIRD FACE SURGICAL ADVANCEMENT

LE FORT III

•The osteotomy line is then performed between these sutures, along the lateral wall of the 

orbit, reaching the inferior orbital fissure.

•The osteotomy line continues along the medial orbital wall behind the naso-lacrymal canal

. 

•The zygomatic body and arch are also interrupted medially or laterally, depending upon the 

preoperative planning . 

•The osteotomy is then completed with the pterigo-maxillary disjunction. 

• The mobilization of the maxillo-facial skeleton is achieved with the use of the Rowe 

disimpaction forceps.

•Subperiosteal undermining allows 

exposure of the fronto-nasal and 

fronto-malar sutures

Thanks to prof. G. Iannetti for the surgical part of the study



The original technique was characterized by a one-stage acute midface

advancement, but it presented a limiting factor determined by the 

muscular and soft-tissue resistance. In order to overcome these limits, 

recently, a midface advancement with distraction osteogenesis has been 

proposed.
Thanks to prof. G. Iannetti for the surgical part of the study

Crouzon and Apert cases

Surgery performed from

Prof. G. Iannetti, Director

Department of 

Maxillofacial Surgery

“La Sapienza” University

Rome ITALY



The Rigid External Distractor (RED) is applied. The 

halo-type external fixation device of the RED is 

secured to the calvaria and connected, through 

anchored-bars, with plates at the inferior orbital rim 

and at the pyramidal apophysis of the upper 

maxilla, bilaterally.

Traction is initiated at a rate of 0.5 mm twice a day 

to achieve the desired advancement in the sagittal 

and vertical plane. After the distraction process is 

completed, a 2-3 months consolidation phase is 

required. After advancing the midface for at least 20 

mm the occlusion was corrected from class III in 

class II with overcorrection in all patients

Thanks to prof. G. Iannetti for the surgical part of the study



EXPERIMENTAL PROTOCOL

• The subjects were limited to those treated only with Le 
Fort III midface advancement, and all operations were 
performed by the same operator (Prof. G. Iannetti). 

• The pre-operative (T0) and post-operative (T1: 6 months
after surgery) 3D craniofacial CT scans of the subjects
were collected and retrospectively analyzed.

• The airway space volume and orbital volume before and 
after treatment were analyzed and compared; also the 
airway surfaces and orbital surfaces on the axial, 
coronal, and sagittal CT scans were calculated and 
compared. 

• Informed consent had been obtained from all subjects.



Patient affected by Crouzon syndrome pre-treatment photo 

Patient affected by Crouzon syndrome post-treatment photo



Patient affected by Apert syndrome pre-treatment photo 

Patient affected by Apert syndrome post-treatment photo 
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POPOLAZIONE DI OPI, 2000 a.C.

COMPARAZIONE DELLA 

MORFOLOGIA DELLA FACCIA 

DI SOGGETTI NELLE VARIE 

EPOCHE E UOMO ATTUALE



Reconstructing OPI Arch Form
® ® ® ®

® ® ® ®



4000 YEARS



Self-ligating low friction/active

aligners ++ better gene 

adaptation
Straight-wire -- less gene 

adaptation

An answer from

human evolution

IN YELLOW  POSITIVE 

PASSIVE MANDIBLE 

ADVANCEMENT
OPI ARCH FORM
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