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Introduction: 

 

01
1931: Broadbent (United States) and Hofrath
(Germany)
Riley & Powell (1981–1983) conducted the first
systematic cephalometric studies on OSAS
patients. 
Proposal of the concept of ‘obstructive skeletal
phenotype’.
Surgical application to cephalometry. 
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a. Posterior mandibular position
Key measurement: 
↓ SNB → receded mandible.

OSA patients often have a lower than
normal SNB (< 78°).
Consequence: reduction in retroglossal
space and lowering of the oral floor.

b. Posterior maxillary position
Measurement: 
↓ SNA → receded maxilla.

May coexist with mandibular recession
(overall retrognathic profile).
Consequence: reduction in anterior
support of the pharyngeal soft tissues.
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02 Extensive expertise in cephalometry in

Liège for many years. The work of Prof.
Raskin, Bruwier, Poirrier A-L and Limme is
among the most relevant and recognised

today. 

It is therefore in the wave of these
innovations that we are questioning

ourselves! 
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Purpose: 3D cephalometry aims to:
Precisely measure bone morphology and
air volumes,
Identify areas of obstruction (retropalatal,
retroglossal, hypopharyngeal),
Assess post-treatment changes,
particularly after orthognathic surgery or
mandibular advancement orthosis.

3D technology enables volumetric, surface
and directional (x, y, z) analysis.

This article confirms that airway
volume is determined by

maxillary volume: 3D is essential! 



3D Parameters In relation to IAH

↓ Retroglossal volume AHI ↑

↓ CSAmin (minimal surface) AHI ↑

↑ Pharyngyal lenght AHI ↑

↓ SNB 3D / ↑ MP–H 3D AHI ↑

↑ Lingual volume ↓ pharyngyal volule AHI ↑
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Volumetric studies (Li, Schwab, Ogawa,
2010–2023) show that:
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Numerous articles have focused on the
limitations of 2D cephalometry for
orthognathic surgery planning.
Some even claim that it is no longer
necessary.

What about our approach to sleep?
Should we establish a new
cephalometry? 
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So, who should we believe?
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Fábio José Fabrício de Barros Souza,
Cervical computed tomography in
patients with obstructive sleep apnea:
influence of head elevation on the
assessment of upper airway volume, J.
bras. pneumol. 42 (1) • Jan-Feb 2016

report an average volume of ≈ 23.4 ±
8.7 cm³ of the ‘pharyngeal airway’

(comparable segmentation, CBCT) for
healthy adults.

explains a 20 to 40% decrease in this
volume in patients with OSAHS

(14,04 - 18,72cm³)

Hypothesis: does bimaxillary
advancement surgery  allow this

difference in volume to be regained? 
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We performed 27 3D cephalometric
analyses on patients with SAHOS who
underwent bimaxillary advancement
surgery. 

Time : 10 - 20 years after surgery

New tom 5G Verona CBCT 

Dolphin imaging 11.9 

16x 18 cm
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In the series, all patients underwent
maxilla first surgery with a minimum
maxillary advancement of 11 mm.

The average post-operative volume in
this 10-20 year old group was 21.2 ± 7.8
cm³, which is very close to the volume
of a healthy patient (23.4 ± 8.7 cm³).

The eleven patients who experienced a
relapse are those with the smallest
airway volumes, averaging 15.82 cm³. 
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8,7cm3 => 26,014 cm3  
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The pre-operative volume is therefore
extremely low in this patient, below the
volume standards for SAHOS patients.

The bimaxillary
advancement,combined in this case
with maxillary and mandibular
distraction, allows him to reach the
volumes of healthy patients, at the
upper end of the average value.

The patient is completely cured of his
apnoea (AIH < 15).  

       IAH pre-operative = 53/h 



Continued interest in
cephalometry 

Growing interest in 3D 
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3D cephalometry provides
indisputable pre- and post-
operative measurements
and arguments for
discussion with the patient
and therapeutic guidance. 

A new cephalometry
adapted to the needs of the
Sahos is under study and
would fill the gaps in
conventional 2D/3D imaging. 

In my next presentation, we
will combine our knowledge of
cephalometry and surgery to
offer you a comprehensive
study from Liège covering
more than 20 years of sleep
surgery! 

Encouraging results ! 


