Letters

Orthopedic
headgear forces

TheSummer 1993 issue of The Angle Orthodontist
contained a study entitled “Stress distributions in
the maxillary complex from orthopedic headgear
forces (Tanne K, MatsubaraS,Sakuda. Angle Orthod
1993;63:111-118) which examined biomechanical
responses of the human maxillary complex from
headgear forces using three-dimensional finite ele-
ment analysis.

The authors observed very prominent stress reac-
tions in the human sphenomaxillary suture from
headgear forces. It should be noted however that
the existence of a sphenomaxillary suture could not
be demonstrated in several studies investigating
maxillary sutures in man.*?

Dr. Hendrik-Jan Remmelink
Almelo, The Netherlands
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Author’s reply

We consulted Acta Anatomica before initiating
this study and found the name ‘sphenomaxillary
suture’. We also examined the suture in the Japa-
nese textbook of anatomy! and found it listed there.
The suture is similar in structure to other facial
sutures, i.e. the interface between the two adjoining
bones is smooth, not saw-like; however, the ana-
tomic area between the maxillary tuber and ptery-
goid process of the sphenoid bone may be defined
as a suture. Thus the stresses in the area are evalu-
ated as those induced by headgear forces between
the maxillary and sphenoid bone. The stresses in
this anatomic area are of great importance for inves-
tigating the effects of headgear forces on biome-
chanical change in the nasomaxillary complex
because the maxillary bone exhibits primary dis-
placement by headgear forces. In fact, the stress in
this area was confirmed to be an important determi-
nant for mechanical behavior of the entire complex.

Kazuo Tanne
Hiroshima, Japan
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Limitations of

treatment

I certainly agree with Thomas P. Sperry’s gen-
eral approach in “The limitations of orthodontic
treatment”! that a cautious attitude and ample
explanation are needed in evaluating possible
treatment for a mixed dentition child who has an
obvious skeletal problem. I disagree with him,
however, in his discussion of cephalometrics, the
question of mandibular retrognathism, and the
use of cervical headgear.

Dr. Sperry said, “But to what end? The vast
majority of skeletal Class II patients have man-
dibular problems.” Whatis the basis for this state-
ment? He gives no documentation. I have heard
this statement made a number of times over the
past few years and alrnost always without docu-
mentation. The only recent study I know of which
documents this is McNamara’s.? He stated “All
four measurements used in the analysis of man-
dibular position relative to upper face structures
indicated frequent mandibular retrusion. For ex-
ample, the mean facial angle was 84.4°, which is
less than the ideal 86° in the balanced face of the 9-
year-old child.”

The pooled male and female mean value for the
facial angle of 9-year-olds in the Bolton Standards
of Dentofacial Developmental Growth?® is 85.6°
with a standard deviation of 2.28°. The retrusive
limit at one standard deviation is thus 83.32°,
placing McNamara’s mean of 84.4° well within
the normal range for that age.

McNamara studied Class Il patients, but did not
explain the skeletal criteria he used in the selection
of subjects. Inregard to the vertical component, he
noted, “The average value for lower face height
indicated excessive vertical development in this
sample.” McNamara has shown that a more ver-
tical position of the mandible results in more
retrognathism.

On the other hand, Amoric,*in a French study of
100 people, was unable to support McNamara'’s
results. He found more maxillary protrusion and
less mandibular retrognathism in his subjects.
Again, no skeletal criteria were used in selecting
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Pretreatment sagittal indicators

Maxilla NA-FH Ba-A% SNA A-Nperp
93.3+ 1033 826 25+

Mandible NPg-FH Ba-Pg% SNB Pg-N perp
85.0 90.5 73.7- -10.0-

+ indication of maxillary protrusion
- indication of mandibular retrusion

the subjects.

Since Amoric’s subjects had less vertical dyspla-
siathan did McNamara's, the question arises: was
the greater degree of vertical dysplasia in
McNamara’s subjects truly representative of a
skeletal Class II sample?

In a study I am presently preparing for publica-
tion, I found large differences in the categoriza-
tion of subjects depending on the skeletal indicators
used for the maxillaand mandible. I found Reidel’s
SNB® and McNamara’s linear mandibular indica-
tor (Pogonion to Nasion perpendicular) tend to be
much more biased toward mandibular retro-
gnathism than Downs’ facial angle® or the Coben
proportional mandibularindicator (Ba-N:Ba-Pg).”

Figure 1 shows the pretreatment photographs of
amixed dentitionskeletal ClassII patient. Thereis
an apparent mandibular retrognathism and pos-
sible maxillary protrusion. The Down’s facialangle
shows that the mandible is within one standard
deviation of the reference mean for the patient’s
ageusing the Bolton standards, butthe McNamara
indicator and SNB indicate the patient has a
retrognathic mandible.

Use of the angle NA-FH (Lande)® shows that the
maxilla is protrusive. The Coben and McNamara
measurements agree with this assessment, but
SNA does not.

The patient was treated with cervical headgear,
a bite-plate, conventional edgewise mechanics in
the upper archonly, and no permanent teeth were
extracted. Headgear compliance was excellent as
the patient was the third daughter in the family to
use headgear and her older sisters werediligent in
assuring her cooperation. Also, cervical headgear
treatment was started at the peak of the pubertal
growth spurt.

The posttreatment result is shown in Figure 2.
Note the greatly improved profile with vastly
improved contour of both the upper and lower
lips and the chin. The angle of convexity was
reduced from 19°to 10°and the ANB anglefor9.1°
to 4.7°.

If as Dr. Sperry states, “The use of traditional



cephalometric analysis is more appropriate for
inter- and intraprofessional communication and
retrospective analysis and research than it is for
prospective analysis and treatment planning”,
thenlask: other thanevaluating treatment changes,
what worthwhile information are we communi-
cating if our indicators are not valid for treatment
analysis and planning?

The clinical impression and the posture and
degree of function of the soft-tissues are impor-
tant factors in developing the treatment plan, but
it is skeletal relationships which the orthodontist
can affect. The point of cephalometric radiogra-
phy is to scrutinize inner relationships making
reference to appropriate age standards and the
normal variation about the reference mean. We
are trying to use our knowledge of the potential
growth of the patient to benefit the skeletal pat-
tern directly and the soft-tissue pattern indirectly.
To do less is an injustice to the patient and to the
potential of dentofacial orthopedics.

Perhaps it is time to re-evaluate our indicators,
determine their reliability, discard those which
are not valid and devise new ones if indicated,
possibly making use of a centroid based analysis.

Anacademicianrecently pointed out that proper
use of mixed dentition facial orthopedics at an
early age, rather than orthognathic surgery later,
would reduce our nation’s health bill by quite a
few million dollars each year.

Robert E. Rosenblum
Canadaiqua, NY
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Figure 2A

Figure 3
Figure 1-C

Pretreatment photographs of a mixed dentition skeletal Class |l patient.

Figure 2-C
Posttreatmentresuit.

Figure 3

Superimposed pretreatment and posttreatment tracings.

The Anele Orthodontist

Vol. 63 No. 4 1993

247

$S9008 9811 BIA $|-G0-GZ0Z 18 /woo Aiojoeignd-poid-swid-yewlsiem-jpd-swiid//:sdny wol) papeojumoq



Letters

248

The Angle Orthodontist

Author’s reply

Dr. Rosenblum’s criticism is based on cephalo-
metricissues, the question of mandibularretrusion,
and the application of cervical headgear to Class
IT malocclusion. Indeed, my statement concern-
ing the preponderance of mandibular retrusionin
Class IImalocclusion wasbased ontheMcNamara
study cited by Dr. Rosenblum. McNamara's ex-
tensive literature review supported his finding
that mandibular skeletal retrusion was the most
common single characteristic in the sample. Dr.
Rosenblum’sdiscussion of cephalometric “gotcha”
illustrates the inherent problems of angular- and
linear-driven analyses.

Ihavealways favored soft tissue analytical meth-
ods when studying skeletal discrepancies. Con-
vention cephalometrics is an important adjunct,
especially in determining the impact of dental
compensation; but the role of the soft tissue as the
“ultimate compensator” will always be the pri-
mary consideration.? Note the successful Class II
treatmentin the case presented by Dr. Rosenblum.
In the absence of serial tracings or tables with
cephalometric posttreatment data, allow me to
suggest that most orthodontists will recognize the
outstanding result to be a consequence of excel-
lent mandibular growth combined with inhibi-
tion of maxillary growth secondary to cervical
traction. How can that be determined? The
nasolabial angleis only slightly increased, and the
facial contour angle (representing both lower lip
and chin) is greatly improved. The application of
Class IImechanics and dentoalveolar orthopedics
in this case is a textbook example of clinical suc-
cess. Cervicaltraction works. .. butnotall the time

Vol. 63 No. 41993

(micrognathia, closing and opening rotational
growth patterns, lack of quality or quantity of
growth, etc.)

One may ponder, however, how a conventional
cephalometric analysis would change the treat-
ment plan proposed and executed for this patient
by Dr. Rosenblum.

Clearly, Dr. Rosenblum and 1 share common
ground inestablishing treatment goals and stress-
ing informed consent. My theme was based on
recognizinglimitations of both conventional treat-
mentand dentofacial orthopedicsin treating skel-
etal discrepancies in all dimensions, and, when
necessary, redirecting efforts to achieve the origi-
nal treatment goals and, as a corollary, avoiding
unproductive and expensive interim treatment.

Dr. Rosenblum closes with a statement attrib-
uted to “an academician” that facial orthopedics
can reduce healthcare costs by avoiding surgery.
Whileacknowledging exceptional circumstances,
I suggest that the injudicious use of mixed denti-
tion facial orthopedics, rather than inevitable
orthognathic surgery at a later age, will increase
our nation’s health bill by quite a few million
dollars. It is important for all clinicians to plan
treatment considering favorable cost/benefit ra-
tios, as well as achieving established treatment
goals.

ThomasP.Sperry, DDS,MS,MSD
Aurora, [llinois
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