
The Debate Over Lower Incisor Proclination and Gingival 

Recession 

Part 1: Introduction 

When I was an orthodontic resident in 1979 we were taught to treat to an upright 

lower incisor. The only expansion allowed was sutural expansion with an RME. 

The "shared belief" was that lower incisor proclination would result in gingival 

recession. 

In the 1980's my Class II patients fell into four groups. 

1. Orthodontic decompensation and jaw surgery,  

2. Two phase non-extraction beginning with a functional appliance (which evolved 

into Herbst followed by Xbow), 

3. One phase four bicuspid extraction and headgear, 

4. One phase upper bicuspid extraction. 

One thing became clear. If I extracted four bicuspids in a deep overbite case, I ended 

up chasing the lower incisors in what I call the "never ending overjet". It was in these 

cases where I saw the most lip retraction, or profile flattening. 

I began treating more and more of these cases non-extraction and in two phases. 

No matter which interarch Class II appliance I used, I proclined lower 

incisors.  Whether it was Xbow or Herbst or Twin Block or Class II elastics or Forsus, 

it didn't matter. Expand buccally? Interproximal reduction?  

Fill the slot and tie back? Minus six degree lower incisor brackets? They still 

proclined. 

 I didn’t worry about proclining lower incisors with functional appliances until I 

began using Herbst. 

(So this is what happens with full time wear.) Even then, I didn’t see any gingival 

recession which agrees with the article by Hans Pancherz and a systematic review on 

proclination.  I am more comfortable with  lower incisor tipping followed by partial 

uprighting with Xbow and non-edgewise Herbst,  than I am with bodily mesialization 



with a rectangular archwire and minus six degree lower incisor brackets, which I find 

results in root prominence. 

Dr. Anthony Mair explains it this way: "It is better to tip the crown and leave the 

root in bone than to bodily move the root out of bone; this setup is more 

reflective of natural compensation." 

Dr. Mair has recently reported on several cases where Class II elastics used against a 

lower aligner caused bony dehiscence due to bodily movement of the lower incisors. 

The solution was to torque the root apex back into alveolar bone as recommended by 

Dr. Laursen et al (Am J Orthod Dentofacial Orthop 2020;157:29-34) 

Dr. Mair warned that we should prepare for more of these cases as the popularity of 

Class II elastics used with aligners increases. 

 Part 2: The history involving my 40 years as an orthodontist 

1979-1981: I was an orthodontic resident at Indiana University. Class II's were treated 

by bicuspid extraction and headgear. Class II elastics were discouraged. We heard 

Drs. Rocke and Kesling speak on treating non-extraction with Class II elastics. They 

showed ceph tracings similar to what other orthodontists were achieving with 

functional appliances such as activators, bionators, and Frankel appliances. It was a 

combination of skeletal and dental effects including lower incisor proclination. 

Dr. Ricketts was making an impact on our profession when he introduced the soft 

tissue analysis and the "Esthetic Plane". He said that over-extracting could be 

detrimental to the face. He suggested that lower crowding in a deep bite was related to 

the lower arch being contained by a constricted upper arch. 

The lower incisor tends to be more proclined in low mandibular plane angle cases 

with normal overbite and more upright in high mandibular plane angle cases with 

normal overbite. Dr. Ricketts taught that four bicuspid extraction should be done more 

in high angle cases with a shallow overbite. Low angle cases with deep overbite 

should be treated non-extraction. 

1981: Dr. Behrents published the ground breaking article in the Journal of 

Periodontology that was the first to debunk myths that I had been taught. 



 

1981-1984: I was an associate with my mentor, Dr. Michael 

Wainwright. He taught me indirect bonding, two phase 

treatment, and combined orthodontic/orthognathic surgical 

treatment. 

1984: I opened my office in North Delta. I began using 

functional appliances. I took a ceph at the final records. 

I was proclining lower incisors with the functional appliances, 

but I was not seeing gingival recession. This became a subject 

that would interest me for my entire career. 

Dr. Casko published his findings that questioned Tweed's 95 

degree IMPA in untreated Class II skeletal patterns with Class I 

occlusions. More myth debunking. 



 

 



 

Dr. Casko believed that incisor inclination was linked to the skeletal pattern and 

showed that it was normal for the lower incisor to have an IMPA higher than 95 

degrees in an untreated skeletal Class II with a Class I occlusion. 

He argued that this should be the goal for Class II compensation. 

Example from my practice: 



 

 

Naturally occurring Class II skeletal with Class I dental and a retroclined upper 

incisor and proclined lower incisor 



Dr. Creekmore agreed with Dr. Casko. 

 

  

1990: My study club invited Dr. William Clark to speak to us 

about twin blocks. I began using them. 

1991: Dr. DeVincenzo publishes his research which is the first 

of many to question the ability of functional appliances to 

increase mandibular length in the long term. Dr. Lysle Johnston 

coined the term "mortgaging mandibular growth". 

More myth debunking. 

  



 

 

1995: I began using the four crown Herbst appliance which got 

me interested in non-compliance appliances. 



My main conern was with over-correction I was seeing 

noticeable lower incisor proclination that I had not noticed with 

removable functional appliances. I tried placing -5 to -10 degree 

lower incisor brackets but instead of proclining the lower 

incisors I noticed that the bodily mesialization of the incisors 

resulted in a "washboard effect". I preferred tipping the lower 

incisors temporarily and then allowing them to upright before 

phase two. 

The important thing was I did not see the gingival recession that 

I had been taught would happen. 

Dr. Alan Lowe developed the Klearway appliance for snoring 

and sleep apnea. Long term wear has resulted in severe 

proclination of lower incisors without significant recession. 

1997: Dr. Pancherz published his summary of the effects of the 

Herbst appliance. There was no long term increase in 

mandibular length. He did not recommend it in non-growing 

patients, possibly due to the risk of condylar resorption, which 

he had shown. (Dr. Woodside also showed condylar resorption 

with the Herbst appliance. When I lectured at the University of 

Toronto, Dr. Woodside commented that the Crossbow 

Appliance was probably kinder to the condyle than the Herbst 

appliance because the springs were stress breakers and allowed 

the condyle to function in the fossa.) 

The take away message was that mixed dentition treatment was 

not recommended because "a stable cuspal interdigitation after 

therapy is difficult to achieve and relapses are prone to occur." 

Pancherz had proven what Dr. Herbst called "the bite catching 

effect". 



 

Thanks to Dr. Herb Hughes for the above slide showing over-

correction with Xbow and the bite catching effect of the steep 

cuspal inclines of the first bicuspids. 



 

  

1998: Dr. Jay Bowman published an article in the JCO using 

Jasper Jumpers attached to a lower lip bumper instead of a 

bypass. I was convinced that most Class II's required maxillary 

expansion. I was also using lower lingual arches to preserve the 

"e" space. I added a lip bumper and Ormco's Bite Fixer springs. 

This led to the Xbow appliance. 

 Dr. Pancherz publishes his findings on the Herbst appliance and 

gingival recession. 

  



 

 

  



2000: Dr. Gianelly gives us a target to shoot for. 

 

2001: Granted a US patent and registered trademarks for the 

Xbow 

2002: I lectured on the Xbow appliance with Dr. Pancherz at the 

GLAO/MASO meeting. We discussed lower incisor proclination 

and agreed that temporary over-proclination followed by 

uprighting did not cause gingival recession and in fact over-

correction followed by the bite catching effect and cuspal 

interdigitation was necessary for long term stability. 

2009: First Xbow research paper published in the AJODO after 

working with Dr. Carlos Flores-Mir at the U of Alberta. 



We showed the lower incisor proclined a similar amount to the 

Herbst appliance. A total of seven papers on Xbow would be 

published as a result of Dr. Flores-Mir's effort. 

 

2013: Drs. Bob Miller and Carlos Flores-Mir publish the 

definitive research paper on the efficiency of two phase Xbow 

treatment compared to one phase Forsus to the arch wire 

treatment. 



 

 



 

2015: The data from 172 consecutively treated Xbow patients 

was studied at the U of Alberta. An interesting finding was that 

the average initial lower incisor inclination was 99 degrees. This 

agrees with Dr. Casko's belief that Class II skeletal cases are 

naturally compensated. 



 

 



2016: I was asked to speak at the AAO Scientific Session. My 

conclusion was that the results are similar for all inter-arch Class 

II appliances. The differences are probably not clinically 

significant. We should be focusing on preserving the upper lip 

and treatment efficiency, including decreasing the treatment 

time in full edgewise appliances. 

2017: Dr. Gianelly's 76% non-extraction target looks right on. 

 

The eye opener: 



 

2019: 

 



 

 

These are some heavy hitters in our profession. Dr. Buschang's research has shown 

there is little evidence to prove that lower incisor proclination causes gingival 



recession. Dr. Behrents told us in 1981 that some recession was normal and that 

severe recession could be prevented as long as there was attached gingiva present or a 

graft placed before ortho. 

Dr. Lindauer asked me to speak on Crossbow at the AAO in 2016. 

 Part 3: Ancient History 

 

Dr. Angle's Class II "bite-jumping" appliance, photo courtesy of Dr. Lysle Johnston. 

This would have resulted in lower incisor proclination. If this caused gingival 

recession Dr. Angle would have reported it. 



 

 

Dr. Angle's students, Begg and Tweed stopped doing what they had been taught and 

followed the teachings of Calvin Case. Dr. Tweed was able to control the torque of 



the upper incisors as he retracted them to reduce the overjet in Class II's. He was also 

able to level the Curve of Spee with full size rectangular arch wires and Class II 

elasitcs to erupt the lower posterior teeth. When you just looked at the models Tweed 

was able to make a Class II case look like an ideal Class I skeletal-dental, complete 

with upright incisors. In 1930 Dr. Broadbent invented the cephalometer which 

allowed Tweed to measure the inclination of the incisors and compare his results to 

untreated Class I dental-skeletal patients. This led to the Tweed Triangle and the goal 

of treating to an upright lower incisor. Tweed was known for saying "Put your plaster 

on the table", but it was the cephalometric measurements that gave scientific support 

to the upright lower incisor. 

It wasn't until 1956 that Tweeds results were studied closely by Drs. Stoner and 

Lindquist at Indiana University. Their study "Consecutive Cases Treated by Dr. 

Charles Tweed" was published in the Angle Orthodontist. 

It looked at the claim that Tweed mechanics resulted in improved facial esthetics. 

The main finding was that overjet reduction was almost all by upper incisor retraction. 

I met Dr. Lindquist while I attended Indiana University. He was the first orthodontist 

that I heard warn of over-extracting. He said that serial extracting was a "self-

fulfilling prophecy" in that extracting primary canines increased the odds that first 

bicuspids would need to be extracted. He advised to only extract lower primary 

canines if the lateral incisors were impacted or blocked out. 

  



 

 

 


