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Introduction

 The idea of extraction of teeth for orthodontic reasons has taken 
some hard hits in the last two decades. 

 Pressure is being felt by practicing orthodontists from their referring 
dentists, pediatric dentists, the public at large, and other dental 
specialists to perform orthodontic treatment without consideration 
of reduction in tooth mass, regardless of the supporting bony 
foundation. 

 In addition, there is commercial pressure from orthodontic 
manufacturers to have appliance-driven treatment planning, which 
often lacks evidence to support those treatment decisions. 

Introduction - Appeal to the 
Consumer

Remember These Photos!!

Introduction

 It is the purpose of today’s presentation to examine the evidence as 
it relates to the incorporation of reduction of tooth mass via 
selected extractions into contemporary orthodontic treatment. 

 We will look at the scientific arguments both for and against 
extractions so that the participant in this discussion can reach 
his/her own conclusions about this question of appropriateness of 
extractions without any commercial, intentional or unintentional 
biases. 

 The debate has raged on within the orthodontic community for 
more than a century. It keeps recycling to the forefront of discussion 
for any number of reasons. 
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Introduction

 Topics to be covered this morning include the following:

 Space Management, Arch Expansion or Extraction
 Comparison of Mixed-Dentition Space Management vs. Arch 

Development (read expansion)
 Comparison of Extraction and Expansion in the Permanent Dentition
 “Losing Face”
 Narrowed Arches and Smiles
 Adult Arch Adaptation

Introduction

 Other Extraction Trepidations
 Extractions in Lieu of Restorative Treatment
 Other Reasons to Justify Extractions
 I Can’t Sleep

 Denouement (The Finale for those of us less sophisticated!)

Space Management, Arch 
Expansion and Extractions

 “You don’t know where you are going unless you know where you 
came from.” Old Folk Saying

 Angle, in his non-extraction philosophy, decided he could help the 
Creator, “To help Nature in overcoming her blunder (notice the 
feminine adjective) of fashioning a small jaw for the reception of the 
full complement of well developed teeth”. (1)

Angle, EH. The Treatment of Malocclusion of the Teeth.  7th Edition, Philadelphia: SS White; 1907.

 But despite his wisdom, Dr. Angle did not consider the following:

Space Management, Arch 
Expansion and Extractions

 How to fit this:                                                    Into this:

Old Glory Apollo
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Bad Dx/Tx Plan Space Management, Arch 
Expansion and Extractions

 Fervent appeals for evidence-based orthodontics to deliver the real 
answers (read scientific justification) are muted when the research 
results do not square with the filtered experience of critics:
“We must not allow the present popularity of evidence-based 
orthodontics to bind us to obvious constant relationships”. (2)

Mew J. The Curve of Spee. Am J Orthod Dentofac Orthop 2009; Vol 135, No. 1: 3. 

 Contempt for evidence devalues the products of our academia and 
research, gives rise to any number of alternatives to so called tooth 
movement regulation (read cortical plates) and justifies any number of 
unsubstantiated philosophies and techniques which prove harmful to 
our patients and the profession of orthodontics. 

Space Management, Arch 
Expansion and Extractions

 Bishara, AJO 1989

 Bishara, AJO 1973

 Glenn, AJO 1987

 Little, AJO 1981

 McCauley, AJO 1944

 Sandusky, U of TN

 Shapiro, AJO 1974

 Sondhi, AJO 1980

 Steadman,AO 1961

 Strang, AO 1949

 Gardner, AO  1976

 Uhde, AO 1983

Frist question to ponder – Do expanded canines tend to constrict after
removal of retention appliances  Answer: Yes
Evidence?

A Meta‐analysis of 
mandibular intercanine
width in treatment 
and postretention

Burke AO 1998 Vol. 68, No1: P. 53
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26 previous studies
with 1233 subjects

Burke AO 1998  Vol. 68, No. 1: p. 53

“Mandibular intercanine
width … contracts
postretention to 
approximately the 
original dimension”

Burke AO 1998

Canine Expansion – What Does it 
look like clinically?

ICW – 27 mm ICW – 30 mm

Space Management, Arch 
Expansion and Extractions

 Second question to ponder – Do proclined incisors tend to relapse 
towards their original pre-treatment position in the post retention 
phase? (Proclination infers increase in arch length)

“ …arch length cannot be permanently
increased in mixed dentition cases …
on the other hand, it will decrease.”

Hays Nance, AJO   April 1947
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Space Management, Arch 
Expansion and Extractions

 Arch length change is fairly well substantiated in the research. 
 It is shown to decrease substantially in both extraction and non-

extraction cases after retention as well as in normal untreated 
occlusions. 
Shapiro PA. Mandibular dental arch form and dimension: Treatment and postretention changes. 

Am J Orthod 1974;66: 58-69.

Gardner SD, Chaconas SJ. Posttreatment and postretention changes following orthodontic 

therapy. Angle Orthod 1976: 151-61.

Little RM, Riedel RA, Stein A. Mandibular arch length increase during the mixed dentition: post

retention evaluation of stability and relapse. Am J Orthod Dentofac Orthop 1990; 97: 393-404

Sinclair PM, Little RM. Maturation of untreated normal occlusions. Am J Orthod 1983; 83: 114-23.

Space Management, Arch 
Expansion and Extractions

 Mandibular arch length decreases with time. 

 The most stable position of the lower incisor is its pretreatment
position. Advancing the lower incisors is unstable and should be
considered as seriously compromising lower anterior post-
treatment stability. 

Expansion Vs. Extraction in the 
Permanent Dentition

 Let’s look at a few cases where the appliance itself was the driver in 
the treatment planning process.

 The photos and radiographs will speak for themselves. Even to the 
non-orthodontists in the audience, the dental changes are 
alarming.

 I had the pleasure of assuming these cases after 1 ½-2 years of 
treatment and ordering extractions. 

Losing Face

 It has be posited that extraction treatment inevitably results in 
flattened profiles with compromised lip support from over-retracted 
incisors. 

 This flattening of the profile is the inescapable outcome from the 
extraction of premolars accompanying so-called “traditional 
orthodontics.”
Damon D. JCO interviews. J Clin Orthod. 2013; Vol. 3, No. 46: 667-78.

Photos by Dr. Al Bagden, a lecturer on the Damon circuit. 
No pretreatment or post treatment photos or radiographs were
supplied other than this profile shot of these sisters. 
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Losing Face 

 The question that begs to be answered is “Do orthodontic 
extractions inevitably result in a compromised profile?” 

 To answer that, let’s take a look at some clinical cases treated with 4 
bicuspid extractions. 

Dx and Tx Planning
1-5-2007 Age 10.8 yrsInitial 

21 22
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Dx and Tx Planning

1-5-2007

CC: My teeth are crowded

Dx and Tx Planning

1-5-2007

Dx and Tx Planning
1-5-2007

Initial Norms S.D.
Max posit SNA (º) 82.4 82 4

Mand posit SNB (º) 76.2 80 4

Max to mand ANB (º) 6.1 2 2
  jaw relations Wits (FOP) (mm) -6.3 0 2

   
Max incis U1 - Palatal Plane (º) 112.6 110 7
  position U1 - NA (º) 19.3 22 4

U1 - NA (mm) 4.2 4 1

Mand incis L1 - NB (º) 37.1 25 4
  position L1 - NB (mm) 10.4 4 1

Mand incis IMPA (L1-MP) (º) 96.7 93 7
  angulation L1 Protrusion (L1-APo) (mm) 7.4 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 44.1 32 5

Dx and Tx Planning

Convexity of Profile

25 26

27 28
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Dx and Tx Planning
1-29-2009 Age 12.8 yrs

Dx and Tx Planning

1-29-2009

Dx and Tx Planning
1-29-2009

Dx and Tx Planning
1-29-2009

Initial Final Change
Max posit SNA (º) 82.4 80.4 -2

Mand posit SNB (º) 76.2 74.8 -1.4

Max to mand ANB (º) 6.1 5.6 -0.5
  jaw relations Wits (FOP) (mm) -6.3 -8.1 1.8

   
Max incis U1 - Palatal Plane (º) 112.6 112.1 -0.5
  position U1 - NA (º) 19.3 19.3 0

U1 - NA (mm) 4.2 3.8 -0.4

Mand incis L1 - NB (º) 37.1 37.1 0
  position L1 - NB (mm) 10.4 10.7 0.3

Mand incis IMPA (L1-MP) (º) 96.7 94.3 -2.4
  angulation L1 Protrusion (L1-APo) (mm) 7.4 7.7 0.3

MP angulation Cranio-Md Base (MP-SN) (º) 44.1 48 3.9

29 30

31 32
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Dx and Tx Planning

1-5-2007

1-29-2009

Profile Changes?

Dx and Tx Planning
3-23-2010 Age 13.10 yrs14 mos. settling

Dx and Tx Planning
Initial 8-26-2008 Age 12.6 yrs

33 34

35 36
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Dx and Tx Planning
8-26-2008

Dx and Tx Planning

8-26-2008

Dx and Tx Planning
8-26-2008

Initial Norms S.D.
Max posit SNA (º) 88.3 82 4

Mand posit SNB (º) 85.1 80 4

Max to mand ANB (º) 3.2 2 2
  jaw relations Wits (FOP) (mm) -4.8 0 2

Max incis U1 - Palatal Plane (º) 118 110 7
  position U1 - NA (º) 24.6 22 4

U1 - NA (mm) 6.8 4 1

Mand incis L1 - NB (º) 32 25 4
  position L1 - NB (mm) 10 4 1

Mand incis IMPA (L1-MP) (º) 92.2 93 7
  angulation L1 Protrusion (L1-APo) (mm) 8.6 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 34.7 32 5

Dx and Tx Planning
Age 15.3 yrs6-22-2011Final

37 38

39 40
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Dx and Tx Planning
6-22-2011

Dx and Tx Planning

6-22-2011

Dx and Tx Planning
6-22-2011

Initial Final Change
Max posit SNA (º) 88.3 87.7 -0.6

Mand posit SNB (º) 85.1 83.5 -1.6

Max to mand ANB (º) 3.2 4.2 1
  jaw relations Wits (FOP) (mm) -4.8 -1.1 3.7

Max incis U1 - Palatal Plane (º) 118 113 -5
  position U1 - NA (º) 24.6 19.5 -5.1

U1 - NA (mm) 6.8 3.7 -3.1

Mand incis L1 - NB (º) 32 24.9 -7.1
  position L1 - NB (mm) 10 7 -3

Mand incis IMPA (L1-MP) (º) 92.2 84.1 -8.1
  angulation L1 Protrusion (L1-APo) (mm) 8.6 4.9 -3.7

MP angulation Cranio-Md Base (MP-SN) (º) 34.7 37.2 2.5

Dx and Tx Planning

6-22-2011
8-26-2008

41 42
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Dx and Tx Planning Dx and Tx Planning
9-25-2009 Age 20.6 yrs

Dx and Tx Planning
9-25-2009

Dx and Tx Planning

9-25-2009

45 46

47 48
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Dx and Tx Planning
9-25-2009

Initial Norms S.D.
Max posit SNA (º) 82.3 82 4

Mand posit SNB (º) 81.1 80 4

Max to mand ANB (º) 1.3 2 2
  jaw relations Wits (FOP) (mm) -4.8 0 2

   
Max incis U1 - Palatal Plane (º) 118 110 7
  position U1 - NA (º) 23.2 22 4

U1 - NA (mm) 6.8 4 1

Mand incis L1 - NB (º) 36.7 25 4
  position L1 - NB (mm) 8.7 4 1

Mand incis IMPA (L1-MP) (º) 100.8 93 7
  angulation L1 Protrusion (L1-APo) (mm) 8.7 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 34.9 32 5

Dx and Tx Planning
Age 22.11 yrs2-22-2012

Dx and tx plannning
2-22-2012

Dx and tx planning

2-2-2012

49 50

51 52



9/24/2021

14

Dx and tx planning
2-22-2012

Initial Final Change
Max posit SNA (º) 82.3 86 4.7*

Mand posit SNB (º) 81.1 83 2.3*

Max to mand ANB (º) 1.3 3 1.7
  jaw relations Wits (FOP) (mm) -4.8 -3.5 0.7

   
Max incis U1 - Palatal Plane (º) 118 114 -4
  position U1 - NA (º) 23.2 19 -4.2

U1 - NA (mm) 6.8 3 -3.8

Mand incis L1 - NB (º) 36.7 20 -16.7
  position L1 - NB (mm) 8.7 4 -4.7

Mand incis IMPA (L1-MP) (º) 100.8 89 -11.8
  angulation L1 Protrusion (L1-APo) (mm) 8.7 2 -6.5

MP angulation Cranio-Md Base (MP-SN) (º) 34.9 32 -2.9

Dx and Tx Planning
9-25-2009

2-22-2012

Dx and Tx planning

Did we meet esthetic objectives ?  Was the profile change desirable or undesirable ?

Not yet convinced that extractions 
do not necessarily harm faces? 

53 54

55 56



9/24/2021

15

Dx and Tx Planning

9-21-
2011

Initial Age 30.1 
yrs

Dx and Tx Planning

9-21-2011
CC: My teeth are crooked. 

Dx and Tx Planning
9-21-2011

Dx and Tx Planning
9-21-2011

Initial Norms S.D.
Max posit SNA (º) 94.4 82 4

Mand posit SNB (º) 87.7 80 4

Max to mand ANB (º) 6.7 2 2
  jaw relations Wits (FOP) (mm) -0.6 0 2

   
Max incis U1 - Palatal Plane (º) 114.3 112 7
  position U1 - NA (º) 12.1 22 4

U1 - NA (mm) 1.3 4 1

Mand incis L1 - NB (º) 25.9 25 4
  position L1 - NB (mm) 7.9 4 1

Mand incis IMPA (L1-MP) (º) 98.8 93 7
  angulation L1 Protrusion (L1-APo) (mm) 4.7 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 28.9 32 5

57 58
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Dx and Tx Planning
2-14-2014Final Age 32.6 yrs

Dx and Tx Planning
2-14-2014

Dx and Tx Planning
2-14-2014

Initial Final Change
Max posit SNA (º) 94.4 92.4 -2

Mand posit SNB (º) 87.7 85.1 -2.6

Max to mand ANB (º) 6.7 7.3 0.6
  jaw relations Wits (FOP) (mm) -0.6 -1.2 -0.6

   
Max incis U1 - Palatal Plane (º) 114.3 112.8 -1.5
  position U1 - NA (º) 12.1 10 -2.1

U1 - NA (mm) 1.3 -1.2 -2.5

Mand incis L1 - NB (º) 25.9 35.2 9.3
  position L1 - NB (mm) 7.9 6.4 -1.5

Mand incis IMPA (L1-MP) (º) 98.8 101.3 2.5
  angulation L1 Protrusion (L1-APo) (mm) 4.7 2.4 -2.3

MP angulation Cranio-Md Base (MP-SN) (º) 28.9 28.9 0

61 62
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Dx and Tx Planning Dx and Tx Planning
Age 22.6 yrs12-5-2007Initial

Dx and Tx Planning
12‐5‐2007

Dx and Tx Planning

65 66

67 68
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Dx and Tx Planning
12-5-2007

Initial Norms S.D.
Max posit SNA (º) 82.7 82 4

Mand posit SNB (º) 81.2 80 4

Max to mand ANB (º) 1.5 2 2
  jaw relations Wits (FOP) (mm) -6 0 2

   
Max incis U1 - Palatal Plane (º) 112.8 110 7
  position U1 - NA (º) 22 22 4

U1 - NA (mm) 4.4 4 1

Mand incis L1 - NB (º) 20.3 25 4
  position L1 - NB (mm) 3.8 4 1

Mand incis IMPA (L1-MP) (º) 87.7 93 7
  angulation L1 Protrusion (L1-APo) (mm) 0.5 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 31.5 32 5

Dx and Tx Planning
6-16-2010Final Age 25.0 yrs

Dx and Tx Planning

6-16-2010
6-16-2010

Too much distal root tip maxillary canines

Dx and Tx Planning

69 70
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Dx and Tx Planning

Initial Final Change
Max posit SNA (º) 82.7 81.6 -1.1

Mand posit SNB (º) 81.2 80.3 0.9

Max to mand ANB (º) 1.5 1.2 -0.3
  jaw relations Wits (FOP) (mm) -6 1.2 7.2

   
Max incis U1 - Palatal Plane (º) 112.8 110.1 -2.7
  position U1 - NA (º) 22 20.5 -1.5

U1 - NA (mm) 4.4 5.1 0.7

Mand incis L1 - NB (º) 20.3 17 -3.3
  position L1 - NB (mm) 3.8 3.4 -0.4

Mand incis IMPA (L1-MP) (º) 87.7 82.6 -5.1
  angulation L1 Protrusion (L1-APo) (mm) 0.5 0.4 -0.1

MP angulation Cranio-Md Base (MP-SN) (º) 31.5 34 2.5

6-16-2010

12-5-2007
6-16-2010

Dx and Tx Planning
Profile Change for the Worse?

The Proof is in the Pudding

 We are now going to see if we, as a group, can do better at selecting 
extraction cases vs. non-extraction cases based on the profile. This is an 
area of contention for many non-extraction orthodontists practicing in 
the real world.

 The rules are simple. We are going to look at 30 frontal
and profiles post-tx. 

 Mark on your sheet in the appropriate column for non-extraction or 
extraction treatment. 

 We’ll go back and reveal which is which. 

73 74
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Narrowed Arches and Smiles

 It has been proposed by opponents of extraction treatment 
modalities that the result, in addition to flattened profiles, is the 
production of small smiles with “dark buccal corridors”. 

 Some practitioners have become so obsessed by dark buccal 
corridors that they endorse treatments that exclusively feature arch 
expansion, even if the resultant smile might not fit the patient’s facial 
form or lip drape when applied indiscriminantly. 

 There is no compelling evidence that that appropriately applied 
extraction treatment regularly produces narrowed arch widths or 
results in anything less than a so-called “Hollywood smile”.

Narrowed Arches and Smiles

 There is the misconception floating among the general dental as 
well the orthodontic practioner population that extraction 
treatment yields unequivocally a narrow smile and the dreaded  
dark buccal corridors. 

 Some practitioners are so enthralled by the idea of creating the 
dark buccal corridors that they have adapted the “one size fits all” 
philosophy of treatment, ie. wide arches have a place in every 
facial type. 

 This is akin to stating that one size tire fits all vehicles. Try it sometime. 

How Important is the Buccal 
Corridor Space in Esthetics?

 In a study involving lay persons, general dentists, and orthodontists, it 
was demonstrated that lay people had no preference of narrow 
versus broader arch forms in evaluation of smile esthetics but that 
orthodontists preferred a broader arch form to a more narrow 
and/or untreated arch form. General dentists preferred broader 
arch forms compared to untreated arch forms. There was no 
statistical difference between smile scores rated related to Buccal 
Corridor Space for all samples and for all viewers. 

 Conclusion: The presence of BCS does not significantly influence 
smile esthetics but there are small differences in preferences  
between lay persons, general dentists, and orthodontists. 
Roden-Johnson D, Gallerano R, English J. The effects of buccal corridor spaces and arch form on 

smile esthetics. Am J Orthod Dentofac Orthop 2005; Vol. 127, No. 3: 343-50. 

How Important is the Buccal 
Corridor Space in Esthetics?

 In a two part retrospective study by Meyer et al, pretreatment and 
posttreatment casts, frontal smiling photographs, and lateral 
cephalometric radiographs of 30 extraction and 27 non-extraction 
patients were analyzed to determine any significant differences in 
arch width, buccopalatal inclinations of the teeth, and buccal 
corridor widths and areas, both within and between the two groups. 

 Relationships between buccal corridor measurements and 
corresponding arch widths and buccopalatal inclinations of the 
teeth were also examined. 

77 78
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How Important is the Buccal 
Corridor Space in Esthetics?

 The results shows that there was a significant increase in 
posttreatment intercanine width in the extraction group (read 
retraction of the canine into a wider portion of the arch) but not in 
the non-extraction group.

 Both the pretreatment and posttreatment arch widths at the level of 
the posterior rugae were greater in the nonextraction group than in 
the extraction group. 

 There were no significant differences in any buccal corridor widths 
or areas measured between the extraction and nonextraction
groups. 

How Important is the Buccal 
Corridor Space in Esthetics?

 Conclusions reached: Because they represent different 
morphologies, there are likely to be significant differences in 
average maxillary anterior and posterior arch widths  in those 
treated with and without extractions. However, these arch width 
differences are not likely to be discernible in extraction and non-
extraction patients as differences in the buccal corridor widths. 

Meyer AH, Woods MG, Manton DJ. Maxillary arch width and buccal corridor changes with 

orthodontic treatment. Part 1: Differences between premolar extraction and nonextraction

treatment outcomes. Am J Orthod Dentofac Orthop 2014; Vol. 145, No. 2. :207-16.

How Important is the Buccal 
Corridor Space in Esthetics?

 In the second part of the study by the same authors, the same 
group of patients had their frontal smiling photographs evaluated 
by 20 orthodontists, 20 dentists, and 20 lay people using a visual 
analog scale. The ratings were analyzed according to rater group, 
rater sex, and number of years in practice for orthdoontists and 
dentists to search for any statistically differences in the ratings on the 
basis of treatment groups, subject sex and buccal corridor widths 
and areas. 

 Results: Orthodontists and dentists gave higher mean overall frontal 
facial attractiveness scores than did lay people. There were no 
significant differences in how men and women rated the study 
subjects. 

How Important is the Buccal 
Corridor Space in Esthetics?

 The number of years in practice did not affect how the orthodontists 
rated the subjects but it did affect the rating of dentists. 

 Female subjects were consistently rated as significantly more 
attractive than male subjects (How is that for political 
incorrectness?)

 There was no difference in ratings for the extraction and 
nonextraction subject group[s. 

 The buccal corridor widths and areas did not affect the frontal 
facial attractiveness ratings. 

81 82
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How Important is the Buccal 
Corridor Space in Esthetics?

 Conclusions: If treatment has been carried out with thorough 
diagnosis and careful planning, neither the choice of extraction or 
nonextraction treatment, nor the resulting buccal corridor widths or 
areas appeared to affect the subjects frontal facial attractiveness. 

Meyer AH, Woods MG, Manton DJ. Maxillary arch width and buccal corridor changes with 

orthodontic treatment. Part 2: Attractiveness of the fronal facial smile in extraction and 

nonextraction treatment outcomes 2014; Am J Orthod Dentofac Orthop 2014; Vol. 146, No. 2:. 

135-136.

How Important is the Buccal 
Corridor Space in Esthetics?

 Again, to get towards the top of the pyramid of evidence and 
validity, let’s go to a systematic review of the literature. 

 The purpose of this study was to review the literature regarding the 
evidence of the influence of some variables on smile attractiveness: 
orthodontic treatment, midline position, axial midline angulation, 
buccal corridor, and smile arc. 

 203 articles were retrieved that were all written in English, published 
in the past three decades, addressed the above subjects, and 
judged by a minimum of 10 raters. 20 articles were selected. 13 were 
considered high quality, 7 as average, and none as low quality.

How Important is the Buccal 
Corridor Space in Esthetics?

 Conclusion: Four premolar extraction or nonextraction protocols 
seem to have no effect on overall smile esthetics, meaning that if 
well indicated, extraction in orthodontics does not necessarily have 
a deleterious effect on facial esthetics.  Buccal corridor sizes and 
smile arc alone do not seem to affect smile attractiveness. 

Janson G, Branco NC, Fernandes TMF, Sathler R, Garib D and Lauris JRP. Influence of orthodontic

treatment, midline position, buccal corridor and smile arc on smile attractiveness: A systematic

review. Angle Orthodontist 2011; Vol. 81, No.1: 153-61. 

Extractions to Prevent Future 
Restorative Treatment

 Extractions are sometimes a way to prevent future restorative 
treatment, both actual and potential. 

 With the introduction of skeletal anchorage, we can, in many 
circumstances, prevent the need of a lifetime maintenance of 
restorative issues. 

 Let’s see how this might work in both a young patient and in an 
adult. 

85 86
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Molar Protraction Using TADs
6-18-2008 Age 14.4 yrs

Molar Protraction using TADs

6-18-2008

Molar Protraction using TADs
6-18-2008

Molar Protraction using TADs

6-18-2008

Ceph shows a Class II Div 1 malocclusion with
upright maxillary incisors and normally postioned
mandibular incisors, retrusive mandible. 

89 90
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Molar Protraction using TADs

Why this particular set up? The line of force for protraction
of #30 passes close to the center of resistance of the
tooth, resulting in closer to bodily movement than if
we had used indirect anchorage and used chain or
coils spring attached to the band. Untoward tipping
is eliminated. However, another mechanical issue is the
mesio-lingual rotation around the long axis of the tooth. 

Biomechanics of Direct Anchorage 
to a Single Molar

Center of resistance at bifurcation

A-P Plane
Transverse Plane

Molar Protraction using TADs

3-16-2011 Age 17.1 yrs

Molar Protraction using TADs

3-16-2011

93 94
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Molar Protraction using TADs
11-16-2011 Age 17.9 yrs

Molar Protraction using TADs
11-16-2011

Molar Protraction using TADs
11-16-2011

Molar Protraction using TADs

97 98

99 100
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Molar Protraction to avoid 
Restoration

2-27-2009Initial Age 23.6 yrs

Molar Protraction to avoid 
Restoration

2-27-2009

CC: My front teeth are crooked and I have one broken and one missing tooth.

Dx and Tx Planning
2-27-2009

Initial Norms S.D.
Max posit SNA (º) 83.8 84 4

Mand posit SNB (º) 78.6 80 5

Max to mand ANB (º) 5.2 4 2
  jaw relations Wits (FOP) (mm) -0.3 -1 2

   
Max incis U1 - Palatal Plane (º) 113.5 115 6
  position U1 - NA (º) 20.9 25 7

U1 - NA (mm) 3.4 7 3

Mand incis L1 - NB (º) 28 25 7
  position L1 - NB (mm) 6.7 10 3

Mand incis IMPA (L1-MP) (º) 97.5 100 11
  angulation L1 Protrusion (L1-APo) (mm) 2.9 7 3

MP angulation Cranio-Md Base (MP-SN) (º) 31.9 33 9

101 102
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Molar Protraction to Prevent 
Restoration

9-8-2010Progress 4 Age 25.2 yrs

Molar Protraction to Prevent 
Restoration

9-8-2010

Molar Protraction to Prevent 
Restoration

1-30-2013Final Age 28.4 yrs 

Molar Protraction to Prevent 
Restoration

1-30-2013
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Molar Protraction to Prevent 
Restoration

1-30-2013

Molar Protraction to Prevent 
Restoration

Initial Final Change
Max posit SNA (º) 83.8 82.9 -0.9

Mand posit SNB (º) 78.6 78.1 -0.5

Max to mand ANB (º) 5.2 4.8 -0.4
  jaw relations Wits (FOP) (mm) -0.3 0 0.3

   
Max incis U1 - Palatal Plane (º) 113.5 104.3 -9.2
  position U1 - NA (º) 20.9 13.8 -7.1

U1 - NA (mm) 3.4 -0.3 -3.7

Mand incis L1 - NB (º) 28 27.8 -0.2
  position L1 - NB (mm) 6.7 4.1 -2.6

Mand incis IMPA (L1-MP) (º) 97.5 98.9 1.4
  angulation L1 Protrusion (L1-APo) (mm) 2.9 0.8 -2.1

MP angulation Cranio-Md Base (MP-SN) (º) 31.9 30.7 -1.2

Molar Protraction to Prevent 
Restoration

Age 28.4 yrs3-13-2009

Molar Protraction to Prevent 
Restoration

3-13-2009

109 110
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Molar Protraction to Prevent 
Restoration

3-13-2009

Molar Protraction to Prevent 
Restoration

Initial Norms S.D.
Max posit SNA (º) 83.2 82 4

Mand posit SNB (º) 78.9 80 4

Max to mand ANB (º) 4.2 2 2
  jaw relations Wits (FOP) (mm) -1.9 0 2

   
Max incis U1 - Palatal Plane (º) 115.9 110 7
  position U1 - NA (º) 23.6 22 4

U1 - NA (mm) 7.2 4 1

Mand incis L1 - NB (º) 29.3 25 4
  position L1 - NB (mm) 7.7 4 1

Mand incis IMPA (L1-MP) (º) 94.6 93 7
  angulation L1 Protrusion (L1-APo) (mm) 5.3 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 35.7 32 5

Molar Protraction to Prevent 
Restoration

3-4-2011 Age 30.4 yrs

Molar Protraction to Prevent 
Restoration 7-25-2012 Age 31.8 yrs

113 114
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Molar Protraction to Prevent 
Restoration

7-25-2012

Molar Protraction to Prevent 
Restoration

7-25-2012

Profile Comparison Extractions for Midline Correction

 Judicious, prudent, and well diagnosed extraction patterns often 
make dental and mid-saggital plane midline corrections possible. 

 In a non-extraction situation, if there is midline discrepancy, one has 
to arbitrarily build the occlusion more anteriorly if there is any 
crowding or significant distalization of teeth is required for the 
orthodontic treatment. 

 Let’s look at a couple of examples where the midlines were 
corrected with appropriate extraction patterns. 

117 118
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Extractions for Midline Correction

2-9-2007 Age 12.10 yrs

Extractions for Midline Correction

2-9-2007

Extractions for Midline Correction

2-9-2007

Extractions for Midline Correction
2-9-2007

Initial Norms S.D.
Max posit SNA (º) 84.5 82 4

Mand posit SNB (º) 82.1 80 4

Max to mand ANB (º) 2.3 2 2
  jaw relations Wits (FOP) (mm) -8.4 0 2

   
Max incis U1 - Palatal Plane (º) 114.6 110 7
  position U1 - NA (º) 28.4 22 4

U1 - NA (mm) 6.4 4 1

Mand incis L1 - NB (º) 26.4 25 4
  position L1 - NB (mm) 6.5 4 1

Mand incis IMPA (L1-MP) (º) 91 93 7
  angulation L1 Protrusion (L1-APo) (mm) 4.8 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 33.2 32 5

121 122

123 124



9/24/2021

32

Extractions for Midline Correction

The upper midline is to the right of 
the patient’s MSP.

Extractions for Midline Correction

 So let’s think through basically what we wish to do.
(1) Accommodate #6
(2) Move the maxillary midline to the left
(3) Move the mandibular midline to the   

left
(4) Coincide dental midlines with MSP
(5)  Finish with Class I canines on both   

sides

Notice I did not list as a treatment objective a Class I molar relationship bilaterally. 
How should this case treat out with respect to molar relationships? 

Extractions for Midline Correction

1-3-2008 Age 13.9 yrs

Extractions for Midline Correction

1-3-2008

The lingual arch was removed to effect these tooth movements. 

125 126
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Extractions for Midline Correction

10-29-2008 Age 14.7 yrs

Extractions for Midline Correction

10-29-2008

The case was debanded a few months early so that Dr. Moody could finish before graduation. 

Extractions for Midline Correction

10-29-2008

Extractions for Midline Correction

Initial Final Change 
Max posit SNA (º) 84.5 84 -0.5

Mand posit SNB (º) 82.1 79.9 -2.2

Max to mand ANB (º) 2.3 4.1 1.8
  jaw relations Wits (FOP) (mm) -8.4 -5.2 2.8

   
Max incis U1 - Palatal Plane (º) 114.6 107.2 -7.4
  position U1 - NA (º) 28.4 21.9 -6.5

U1 - NA (mm) 6.4 4.3 -2.1

Mand incis L1 - NB (º) 26.4 25.3 -1.1
  position L1 - NB (mm) 6.5 7.6 1.1

Mand incis IMPA (L1-MP) (º) 91 85.8 -5.2
  angulation L1 Protrusion (L1-APo) (mm) 4.8 4.1 -0.7

MP angulation Cranio-Md Base (MP-SN) (º) 33.2 39.6 6.4

129 130
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Extractions for Midline Correction

The midlines are coincident
with one another and pretty
close to the MSP. In this photo,
the patient is turned slightly
to her left. 

Patient #3 Class II Div 1 Subdivision R
10-29-2008

Midlines are corrected to MSP and are coincident with each other.

Extractions for Midline Correction
Age 16.6 yrs12-18-2010

Extractions for Midline Correction
12-18-2010

133 134
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Extractions for Midline Correction

Initial Norms S.D.
Max posit SNA (º) 88.2 82 4

Mand posit SNB (º) 83.2 80 4

Max to mand ANB (º) 5 2 2
  jaw relations Wits (FOP) (mm) -0.4 0 2

   
Max incis U1 - Palatal Plane (º) 108.4 110 7
  position U1 - NA (º) 17.9 22 4

U1 - NA (mm) 3.2 4 1

Mand incis L1 - NB (º) 20.1 25 4
  position L1 - NB (mm) 4.1 4 1

Mand incis IMPA (L1-MP) (º) 85.2 93 7
  angulation L1 Protrusion (L1-APo) (mm) 0.4 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 31.6 32 5

Extractions for Midline Correction

In this patient, the maxillary midline is
slightly right the MSP of the face. The 
reason that it is not shifted away from the 
Class II side more is due to the position of 
#6. 

Extractions for Midline Correction

#1 – The lower midline was to the right of the upper midline. With
a non-extraction lower right quadrant, this is easily accomplished. 

Extractions for Midline Correction

7-27-2011 Age 17.7 yrs

137 138
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Extractions for Midline Correction
What are the three drivers behind this extraction pattern, UR4, UL4, LL5?

Extractions for Midline Correction
Final 12-14-2012 Age 18.8 yrs

Extractions for Midline Correction

12-14-2012

Extractions for Midline Correction

12-14-2012
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Extractions for Midline Correction
12-14-2012

Initial Final Change
Max posit SNA (º) 88.2 82 -6.2

Mand posit SNB (º) 83.2 80 -3.2

Max to mand ANB (º) 5 2 -3
  jaw relations Wits (FOP) (mm) -0.4 -1 -0.6

   
Max incis U1 - Palatal Plane (º) 108.4 96.3 -14.1
  position U1 - NA (º) 17.9 11.8 -6.1

U1 - NA (mm) 3.2 2.2 -1

Mand incis L1 - NB (º) 20.1 25.1 5
  position L1 - NB (mm) 4.1 5 0.9

Mand incis IMPA (L1-MP) (º) 85.2 92.8 7.6
  angulation L1 Protrusion (L1-APo) (mm) 0.4 2 1.6

MP angulation Cranio-Md Base (MP-SN) (º) 31.6 34.4 2.8

Extractions for Open Bite Closure

 In general, accommodation of crowding is a bite opening 
procedure, very common in Class II Div 2 patients with a deep bite. 

 Accommodation of crowding, as we have seen previously, has to 
be carefully approached in patients with vertical growth issues 
(both past growth and those who are actively growing)

 We have already examined accommodation of crowding and 
open bite creation. Let’s loot at bite closure with extractions. 

Extractions for Open Bite Closure
Age 20.8 yrs8‐7‐2009Initial 

Extractions for Open Bite Closure
8‐7‐2009
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Extractions for Open Bite Closure

8‐7‐2009

Extractions for Open Bite Closure

Initial Norms S.D.
Max posit SNA (º) 77.3 82 4

Mand posit SNB (º) 74.6 80 4

Max to mand ANB (º) 2.7 2 2
  jaw relations Wits (FOP) (mm) -0.8 0 2

   
Max incis U1 - Palatal Plane (º) 121.2 110 7
  position U1 - NA (º) 36.4 22 4

U1 - NA (mm) 11.7 4 1

Mand incis L1 - NB (º) 35.3 25 4
  position L1 - NB (mm) 10.8 4 1

Mand incis IMPA (L1-MP) (º) 101.6 93 7
  angulation L1 Protrusion (L1-APo) (mm) 8.4 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 39.1 32 5

Extractions for Open Bite Closure

1‐6‐2010
TADs placed for 
anchorage

Extractions for Open Bite Closure

3‐16‐2011

149 150
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Extractions for Open Bite Closure

What tooth movement could we have managed better ?
How could that be accomplished ?
What is the downside to the remedy ?

3‐16‐2011

Extractions for Open Bite Closure
3‐16‐20111‐6‐2010

What is happening in these ceph comparisons to close the bite ?

91.2103

122.6
108.1

Extractions for Open Bite Closure

11‐23‐2011 Age 22.10 yrsFinal 

Extractions for Open Bite Closure
11‐23‐2011

153 154
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Extractions for Open Bite Closure

11‐23‐2011

Extractions for Open Bite Closure

Extractions for Open Bite Closure

9-3-2008Initial Age 14.9 yrs

Extractions for Open Bite Closure

9-3-2008

CC: I can’t get my front teeth together. 

157 158

159 160
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Extractions for Open Bite Closure

9-3-2008

Extractions for Open Bite Closure

Initial Norms S.D.
Max posit SNA (º) 79.9 82 4

Mand posit SNB (º) 76 80 4

Max to mand ANB (º) 3.9 2 2
  jaw relations Wits (FOP) (mm) 1.1 0 2

   
Max incis U1 - Palatal Plane (º) 109.8 110 7
  position U1 - NA (º) 19.7 22 4

U1 - NA (mm) 3 4 1

Mand incis L1 - NB (º) 31.1 25 4
  position L1 - NB (mm) 5.8 4 1

Mand incis IMPA (L1-MP) (º) 91.5 93 7
  angulation L1 Protrusion (L1-APo) (mm) 3.9 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 43.6 32 5

Extractions for Open Bite Closure

5-12-2010 Age 16.5 yrsProgress 2

Extractions for Open Bite Closure

5-12-2010

161 162
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Extractions for Open Bite Closure
5-12-2010

Extractions for Open Bite Closure

6-17-2011 Age 17.7 yrsProgress 3

Dx and Tx Planning

6-17-2011

Extractions for Open Bite Closure

Progress 4 4-4-2012 Age 18.5 yrs

165 166
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Extractions for Open Bite Closure
4-4-2012

Extractions for Open Bite Closure

4-3-2013Final Age 20.4 yrs

Extractions for Open Bite Closure

4-3-2013

Extractions for Open Bite Closure

4-3-2013

169 170
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Extractions for Open Bite Closure

Initial Final Change
Max posit SNA (º) 79.9 79.2 -0.7

Mand posit SNB (º) 76 76.1 0.1

Max to mand ANB (º) 3.9 3.1 -0.8
  jaw relations Wits (FOP) (mm) 1.1 -3 -4.1

   
Max incis U1 - Palatal Plane (º) 109.8 107.2 -2.6
  position U1 - NA (º) 19.7 16.2 -3.5

U1 - NA (mm) 3 0.3 -2.7

Mand incis L1 - NB (º) 31.1 16.3 -14.8
  position L1 - NB (mm) 5.8 0.5 -5.3

Mand incis IMPA (L1-MP) (º) 91.5 76.1 -15.4
  angulation L1 Protrusion (L1-APo) (mm) 3.9 1.5 -2.4

MP angulation Cranio-Md Base (MP-SN) (º) 43.6 44.2 0.6

Extractions for Open Bite Closure

Reduction of  Bimaxillary Protrusion

 Extractions can reduce bimaxillary protrusion. 

 As incisors retract, they become less procumbent and often, if 
mechanics are not carefully attended to, become less proclined. 

 In certain cases, loss of incisor “torque” is sometimes a good thing.

 In other situations, not such a good thing. 

 Soft tissue response is very variable with incisor retraction. 

Reduction of  Bimaxillary Protrusion

2-7-2007 Age 11.11 yrs
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Reduction of  Bimaxillary Protrusion

2-7-2007

Reduction of  Bimaxillary Protrusion

2-7-2007

Reduction of  Bimaxillary Protrusion

Initial Norms S.D.
Max posit SNA (º) 86.3 82 4

Mand posit SNB (º) 81.9 80 4

Max to mand ANB (º) 4.4 2 2
  jaw relations Wits (FOP) (mm) 2.7 0 2

   
Max incis U1 - Palatal Plane (º) 118.8 110 7
  position U1 - NA (º) 31.9 22 4

U1 - NA (mm) 9 4 1

Mand incis L1 - NB (º) 35.3 25 4
  position L1 - NB (mm) 10.4 4 1

Mand incis IMPA (L1-MP) (º) 107.1 93 7
  angulation L1 Protrusion (L1-APo) (mm) 7.9 1 2.5

MP angulation Cranio-Md Base (MP-SN) (º) 26.3 32 5

Reduction of  Bimaxillary Protrusion

Age 13.3 yrs7-2-2008
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Reduction of  Bimaxillary Protrusion

7-2-2008

Reduction of  Bimaxillary Protrusion

Age 14.7 yrs11-11-2009Final

Reduction of  Bimaxillary Protrusion

11-11-2009

Reduction of  Bimaxillary Protrusion
11-11-2009
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Reduction of  Bimaxillary Protrusion

Initial Prog Final
Max posit SNA (º) 86.3 87.3 84.4

Mand posit SNB (º) 81.9 81.4 80.5

Max to mand ANB (º) 4.4 5.9 3.9
  jaw relations Wits (FOP) (mm) 2.7 1.3 -5.3

   
Max incis U1 - Palatal Plane (º) 118.8 115 112.1
  position U1 - NA (º) 31.9 23.1 21.5

U1 - NA (mm) 9 4.5 3.4

Mand incis L1 - NB (º) 35.3 31.1 19.7
  position L1 - NB (mm) 10.4 8.3 5.4

Mand incis IMPA (L1-MP) (º) 107.1 100.3 86.8
  angulation L1 Protrusion (L1-APo) (mm) 7.9 4.3 2.2

MP angulation Cranio-Md Base (MP-SN) (º) 26.3 29.5 32.3

Reduction of  Bimaxillary Protrusion

11-11-2009

9-3-2008

You may be asking yourself, “Why did
it take over 14 months to finish the
case after the anterior brackets were
added ?” 

Answer:  Broken brackets, missing
archwires, missed appointments, 
and general non-cooperation.  The
patient was in a treatment facility
for 6 of the last 14 months for treat-
ment for substance abuse.

Moral of the story:  Again, sometimes
orthodontics is not the most impor-
tant issue in a patient’s life.

“ I Can’t Sleep”

 Obstructive sleep apnea has certainly come to the forefront in the 
last several years not only in orthodontics but in general dentistry as 
well. 

 Proponents of non-extraction therapy for all cases use this as a 
talking point and infer that obstructive sleep apnea is a direct result 
of extraction orthodontics and is a causative factor in a patient 
developing this issue due to the reduced size of the oro-pharyngeal 
airway volume and its effect on tongue posture. 

 What does the evidence say? Let’s start with an article that 
addresses this head on.

I Can’t Sleep

 In a study performed at Case Western Reserve University School of 
Dental Medicine by Valiathan et al., 20 patients matched for age, 
gender, ethnicity, height weight, BMI, and oropharyngeal volume 
were treated with removal of 4 premolars were compared to 20 
patients treated with non-extraction orthodontic therapy. 

 The extraction group (ExtG) consisted of males with a mean age of 
13.8 + 1.3 yrs. and females with a mean age of 13.5 + 1.6 yrs. 

 The non-extraction group (NExtG) consisted of males with a mean 
age of 13.8 + 1.2 yrs. and females with a mean age of 13.5 + 1.6 yrs.

185 186
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I Can’t Sleep

 There were 10 males and 10 females in both the ExtG and NExtG
groups. 

 Patients with any type of craniofacial anomaly, pharyngeal 
pathology and/or nasal obstruction, snoring, obstructive sleep 
apnea, adenoidectomy and tonsillectomy were excluded from the 
study.

 All exhibited a Class I Dental and Skeletal relationship, were treated 
with fixed edgewise appliances, and had good occlusions at the 
end of treatment. 

I Can’t Sleep

 CBCT’s were taken in the upright head position and lateral 
headfilms were extracted from the CBCTs.

 Cephalometric measurements (3 skeletal, 4 dental) were all 
performed by one experienced operator. 

 CBCTs were taken at the initial records and debonding visits (T0 and 
T1)

 Volumetric Measurements were performed using Dolphin Imaging 
3D Airway program according to manufacturers recommendations. 

1. FMA angle   S
2. CoA (Midface length)  S
3. CoGN (effective mandibular length) S
4. U1-FH (maxillary incisor inclination) D
5. IMPA (mandibular incisor inclination) D
6. U1-Na Perp (max. incisor to Nasion –

Perpendicular) D
7. L1-Na Perp (mandibular incisor to

Nasion –Perpendicular) D

CEPH MEASUREMENTS Volumetric Measurements

Superior border of Oropharyngeal Airway  - ANS-PNS or PP extending to posterior wall 
of the pharynx

Inferior border of Oropharyngel Airway – Most inferoanterior point on the body of the
3rd cervical vertebrae and the base of the epiglottis

Surface area of the most constricted area between the above delineations was also 
recorded. 

Min Ax is the minimally constricted axial area

189 190
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What does the Data Show?

OPA was larger to start with in the extraction group as well as the minimal
axial area but neither was determined to be statistically significant. 

What does the Data Show?

Both groups exhibited a significant increase in midface length and effective mandibular length,
to be expected in growing patient groups. 

What does the Data Show?

For the ExtG, U1-FH and IMPA both demonstrated a significant decrease. 
For the NExtG, both of these values increased significantly, which is reflective
of the orthodontic approach taken in each group. 

What does the Data Show?

,,,,,,,,,

The OPA in the ExtG was larger to start with compared to the NExtG but the increase 
In volume between T0 and T1 was less than the NExtG. 

,,,,,,,,,

193 194
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What does the Data Show?

,,,,,,,,,

The minimal constricted axial area was larger for the ExtG than for the NExtG but also increased
a greater amount during treatment. 

,,,,,,,,,

What does the Data Show?

At the end of treatment, the ExtG demonstrated 
a greater OP volume than did the NExtG
although the amount of deviation from the 
mean was more for the ExtG than NExtG. 

The minimal Axial area was also larger in the
ExtG than in the NExtG and again the SD was
larger in the Ext G. 

No statistically significant differences were 
observed between the groups at the end of 
treatment. 

What does the Data Show?

Mean differences for OP airway volume and minimal constricted axial area between
T0 and T1. 

Conclusion of the Study

 No statistically significant OP airway volume changes were found 
between cases treated with the extraction of four premolars and 
nonextraction groups, despite expected changes in incisor 
angulations and position.
Valathian M, El H, Hans MG, Palomo MJ. Effects of extraction versus non-extraction treatment on 

oropharyngeal airway volume. Angle Orthod 2010; Vol 80, No 6: pp.1068-1074. 

 Let’s not just look at the results of one study. What conclusions have 
other studies reached regarding the effect of extractions on 
oropharyngeal airway volume and obstructive sleep apnea?
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What does the Data Show? 

 In another CBCT study of the upper airway examining the effects of 
premolar extractions in conjunction in orthodontic treatment in 
adult patients, Zhang et al reached some similar conclusions as the 
Valathian study. 

 A retrospective study enrolled 18 adults with Class II hyperdivergent
skeletal patterns (5 males and 13 females) and matched them for 
untreated patients 1:1 for age, sex, BMI and skeletal patterns. Mean 
age of the patients was 24.1+ 3.8 yrs. 

 CBCTs were taken at T0 (Pre-tx) and T1 (end of treatment) on the 
experimental group and on the non-treated group at similar time 
intervals. 

What does the Data Show? 

The pink area on these
images delineates the 
area of interest of the study. 

What does the Data Show? 
Airway Height – Upper limit was a line passing
through PNS and the most superior aspect of the
oropharynx . 

The inferior limit was defined as the lowest level
of C3.

Volume, height and minimal cross section area 
were calculated by the Dolphin 11.7 Imaging
package. 

Ceph Measurements

SVL
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What does the Data Say?

 Excluded from the study were patients with a BMI > 25, palatal 
expansion, protraction therapy, extraoral force, functional 
appliances, history of sleft lip or palate, hyperplasia of tonsils or 
adenoids, snoring or a history of sleep apnea. 

 Following extraction of four premolars and maximum anchorage 
using miniscrews in Class II (ANB > 4.7degrees), hyperdivergent
skeletal patterns (MP-SN > 37.7 degrees), 4-7 mm of crowding, with 
the intention of orthodontic camouflage only, patients were treated 
with edgewise appliances.

What does the Data Say?

 The results demonstrated no significant skeletal changes but the 
expected dental changes following this treatment regimen. 

 Both maxillary and mandibular incisors uprighted significantly. 

 With regards to the airway, the changes of airway volume, height and 
cross-sectional area after orthodontic extraction treatment were not 
significant in adult patients with Class II dental and hyperdivergent
skeletal patterns. 

 The changes of the sagittal airway dimensions after orthodontic 
extraction treatment were significant in the middle and inferior parts of 
the airway. 

What does the Data Say?

 The morphology of the airway cross sections was compressed in the 
A-P dimension with an unchanged area after orthodontic extraction 
treatment in the middle and inferior part of the upper airway. (The 
airway demonstrated an A-P reduction but was wider after 
treatment.)

 There was no significant difference between the post-treatment 
patients and untreated matched controls. 

Zhang J, Chen G, Weiran L, Xu T, Gao X. Upper airway changes after orthodontic extraction 

treatment in adults: A preliminary study using cone beam computed tomorgraphy. Plos/One

2015; pp. 1-9. 

What does the Data Say? 

 In yet another CBCT airway change with extraction vs. non-
extraction treatment by Stefanovic et al,  pharyngeal airway 
volume was evaluated for 31 adolescent patients treated with four 
first premolar extractions vs. a matched group treated without 
extractions. 

 The age of the extraction groups was 12.97 + 1.15 yrs at the 
beginning of treatment and the control group, matched for age 
and gender, had a mean starting age of 12.86 + 0.74 yrs. Four first 
premolars were extracted in the experimental group. 
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What does the Data Say? 

 The age at the end of treatment was 15.69 + 1.28 yrs for the 
extraction group and 15.18 + 0.86 yrs for the non-extraction group. 

 Parameters measures pre- and post-treatment included 
nasopharyngeal  and oropharyngeal volumes, area of maximum 
pharyngeal constriction (AMPC), and maxillary arch perimeter. 

 There were no significant differences in the pharyngeal airway 
values between the extraction and non-extraction groups at either 
T0 or T1.

What does the Data Say? 

 The extraction group showed a statistically significant increase for 
nasopharyngeal and oropharyngeal volumes as well as AMPC values from T0 to 
T1. 

 The same increase was also noted in the non-extraction group, without 
statistical significance for the AMPC values.

 Conclusion: The findings suggest that an extraction or non-extraction choice for 
orthodontic treatment would not affect the pharyngeal airway. 

Stefanovic N, El H, Chenin DL, Glisic J, Palomo JM. Three dimensionsl pharyngeal airway changes

in orthodontic patients treated with and without extractions. Orthodontics and Craniofacial Research

2012; Vol. 16, No. 2. 

What does the Data Say?

 Thus far, we have looked at articles that do not find a diminution in 
airway volume regardless of whether teeth are extracted or not in 
conjunction with orthodontic treatment. 

 Is there research that does support diminution in airway volume 
following extraction orthodontic therapy? Yes, there is. 

What does the Data Say?

 In a study by Chen et al, thirty adult patients with bimaxillary
protrusion (all were Chinese adult patients) underwent orthodontic 
therapy to reduce the bimaxillary protrusion which utilized extraction 
of all first bicuspids as well as TADs anchorage for maximum 
retraction. 

 CBCT’s were taken pre-treatment (T1) and post-treatment (T2). The 
CBCT images were taken with the patient in Centric Occlusion with 
the patients instructed not to touch the anterior teeth with their 
tongue but instead to touch the tip of the tongue to the hard 
palate posterior to the maxillary anterior teeth. 
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What does the Data Say?
The airway was divided into the nasopharynx,
palatopharynx, glossopharynx and hypopharynx.

Chen Y, Hong L, Wang CL, ZhangSJ, Cao C, Wei F, et al. Effect of large incisor retraction on upper
airway morphology in adult bimaxillary protrusion patients. Angle Orthod. 2012. Vol. 82, No. 6: 964-70.

What does the Data Say?

Landmarks marked in the horizontal plane:

Posterior nasal spine (PNS)

Superior aspect of the epiglottis
End of the uvula

C3 point

What does the Data Say?

 The study looked at cross sections taken in each region as opposed to 
calculation of volume. (Incisors were retracted appx. 7.5 mm)

 There was no significant difference found between the cross section of 
the nasopharynx pre- and post-treatment. 

 There was a significant decrease in the cross sections of the palate-
pharynx, glossopharynx and hypopharynx. 

 The mean cross sectional area of the palatopharynx decreased appx. 
21%, the glossopharynx decreased appx. 25%, and the hypopharynx 
decreased appx. 38%. 

What does the Data Say?

 The authors discounted the validity of the volume of the airway and 
based their conclusions on the cross-section of the airway in the 4 
areas studied. Their results, according to their interpretation, was 
that although the volume of the oropharynx is not affected, incisor 
retraction correlated with a diminution of the cross section of the 
airway. 

 Their conclusion was that the mechanobiological response of the 
upper airway should be taken into consideration during large incisor 
retraction, as the pursuit of large incisor retraction may lead to a 
narrowing of the upper airway in bimaxillary protrusion adult 
patients. 
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What does the Data Say?

 Another study of bimaxillary protrusion adult patients (mean age 
21.19 yrs with a minimum age of 16 yrs.) utilizing TADs for anchorage 
and four premolar extractions to reduce protrusion was performed 
by Wang et al. there were 36 female and 8 male patients in the 
study. 

 The study groups consisted of Class I dental and skeletal patients 
and were divided into two groups:
1. Non-hyperdivergent (FH-MP angle <30.5 degrees)
2. Hyperdivergent (FH-MP angle> 30.5 degrees)

What does the Data Say?

 The pre- and post-treatment results were evaluated by linear 
measurements on the cephalometric radiographs so there was no 
calculation of volumes, only changes in linear measurements. 

 Maxillary incisors were retracted an average of  6.84mm and the 
mandibular incisor was retracted an average of 4.95 mm. 

 Linear measurements for the A-P dimension of the airway were 
reduced in both groups and both groups were not statistically 
significant in their differences. 

What does the Data Say?

 There was a downward and backward movement of the hyoid 
bone after incisor retraction. 

 It is unknown if these changes are permanent or temporary in that 
there is no long term follow up. In orthognathic procedures where 
the mandible is reduced, there are short term decreases in airway 
measurements which rebound after a two year period of 
adaptation. 

What does the Data Say?

 Conclusions:

 Following retraction of the incisors, the velopharyngeal, 
glossopharyngeal and hyoiogartbgeak airway became more 
narrow. 

 Te changes of the pharyngeal airway size were no different 
between the hyperdivergent and nonhyperdivergent groups.

 The hyoid bone tended to move in a posterior and inferior direction 
following significant incisor retraction. 
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What does the Data Say?

 A significant relationship has been demonstrated between the 
reduction of the velopharynx, glossopharynx, and the retraction 
distance of lower incisors in this study. 

Wang Q, Jia P, Anderson NK, Wang L, Lin J. Changes of pharyngeal airway size and hyoid bone

position following orthodontic treatment of Class I bimaxillary protrusion.  Angle Orthod. 2012; Vol.

82, No. 1: 115-21. 

What does the Data Say?

Thus far our evidence for and 
against OP airway changes with 
and without extractions has
been in the level 2-3-4 region. 

Let’s move to the top of the pyramid
and look at a systematic review of the
literature. 

What does the Data Say?

 In a systematic review of the literature on tooth 
extraction/orthodontic treatment and changes to the airway by Hu 
et al, the following conclusions were reached:

“Currently, it is difficult to draw evidence-based conclusions 
because of the exceeding heterogeneity among included studies, 
and more qualified trials are required to provide reliable evidence. 
Extractions followed by large retractions of the anterior teeth in 
bimaxillary protrusion cases could possibly lead to a narrowing of the 
upper airway. Mesial movement of the molars appeared to increase 
the posterior space for the tongue and enlarge upper airway 
dimensions. Although the effect of tooth extraction on upper airway 
dimension seems to be related to indications for extraction, accepted

What does the Data Say?

scientific evidence is still insufficient owing to the limited number of 
included studies (which happened to be 7 in this systematic review). 
The relationship between upper airway size and respiratory function 
has not been demonstrated. While there may be a decrease in airway 
volume, there is no evidence that this would make an airway more 
collapsible. None of the studies assessed in this review had actual 
functional assessment of breathing. Additional qualified trials are 
necessary to verify reliability. “
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Back to I Can’t Sleep

 If we cannot determine if extractions cause damaging reduction in 
airway volume, the next questions is if extractions cause OSA 
regardless of whether or not airway volume or dimensions are 
reduced. 

 If one listens to some of our more enlightened colleagues, one 
might suspect that extractions for orthodontics will ensure that a 
patient never again has a restful night of sleep. 

Back to I Can’t Sleep

 From a proponent of opening all extraction spaces:

“Having said that we have seen OSA be eliminated with space 
reopening. We continue to be amazed at patients who report that 
their pain patterns are gone or greatly reduced and symptoms which 
we never thought might be related are eliminated. Face and neck 
pain, snoring and OSA, neck pain, pain down the arms, sinus infections, 
balance issues, numbness issues, etc. have been reported to be 
eliminated or reduced with reopening spaces giving people back their 
tongue space/airway.”

What does the Data Say? 

 A retrospective review of a large number of medical records was 
reviewed in 2019 from HealthPartners in Minnesota.

 Patients who were missing one bicuspid in each quadrant were 
assumed to have had past orthodontic intervention and the other 
patients in the study were not missing any premolars. 

 There were 2,792 patients with missing premolars and 2,792 who 
were not missing any premolars. The treated group was matched to 
the unextracted group for age, gender, and BMI ranges. 

What does the Data Say? 
 The study was designed to test the hypothesis that orthodontic 

treatment involving the extraction of bicuspids led to a greater 
incidence of OSA later in life. 

 Findings: Of the patients with missing premolars and subsequent 
assumption of previous extraction orthodontic treatment, 299 
(10.71%) eventually developed OSA as indicated in their health 
record. 

 Of the patients with all premolars present, 267 (9.56%) were 
eventually diagnosed with OSA. 

 The difference between the two groups was not statistically 
significant. 

Larsen AJ, Rindal DB, Hatch JP, Kane S, Asche SE, Carvalho C, Rugh J. Evidence supports no relationship between
Obstructive sleep apnea and premolar extraction: An electronic health records review. Journal of Clinical Sleep
Medicine 2019; Vol. 15, No. 2: 1443-48. 
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Convinced that Sometimes 
Extractions are Needed?

 If not, I probably cannot convince you that there is a place for 
extractions in orthodontics.

 However, let’s look at one last situation of flesh and blood evidence.

 See if a non-extraction approach is better in this patient.  

Let’s open up some extraction 
spaces and see what happens!

Can we move teeth out of bone 
both with and without extractions?

Can we move teeth out of bone 
both with and without extractions?

Unrestrained proclination of
Incisors with AGGA appliance

Retraction of maxillary anterior teeth and loss
Of torque on incisors with “Control Arch”.
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Had Enough?

 The purpose of these presentations and activities this morning was 
just to show some evidence that extractions are indicated in certain 
situations and not indicated in others. 

 The commercially driven propaganda is just that. It is designed to 
get orthodontists to buy product and in turn, convince general 
dentists that (1) extractions are no longer necessary in order to treat 
patients, (2) anyone doing extractions in orthodontics is not 
enlightened, (3) teeth can recognize bracket type and 
communicate to bone how to react differently and (4) extractions 
are akin to taking a sledge hammer to someone’s face.

Had Enough?

 There is a place for extractions in orthodontics regardless of the 
propaganda. 

 Proper diagnosis and execution of treatment is key to successful 
stable outcomes. 

 As in life, one size does not fit all. Remember that in your referral 
choices. 

Thank you all for your attention today. It has been my pleasure to present this
material to you. 

Dr. Ricky E. Harrell
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