Accurate arch-discrepancy measurements
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Om: of the most important but arbitvary procedures of orthodontie
dingnesis 15 the measurement of tooth-to-areh-length diserepaneies, Several tech-
nigues have been suggested for determining the actual tooth-to-areh-length dis-
erepaney, Mt bot all of these techmigques are of dublons value beeanse they fnvolve
g hivh degree of personal judgment and eannot display & high degree of repro-
duethility,

In 1972 Brader® published his Gondings concerning the ideal arely form and
found that natural, nntreated, superior arches conformed to a formula of PR=C.
These auperior arches were found 1o be trifoeal ellipses and conld be vsed as
euides for the sreh development in treatment of malocclusions. 11 has been sug-
gested that these Gleal preh forms of Brader could be adapted for the construction
of aeeurate, indireet areh wires," Further adapiation of these aveh forms permits
an acenrate measurement of the tooth-to-aveh-length diserepaney (Fig, 1),

Armamentarium

A Boley gange is used to measure arch width, in millimeters, in the lower
secorcd molae region vn e disgoostie models, This will permit selection of the
ideal arch form wuide that will be used to determine the sctual tooth-to-arch-
length diserepaney, The fine dividers are used to measure the individual teeth
and place the measurements on the paper arch form of ehoice, A elear plastie
arch form guide is nsed as an overlay to determine the petual arehlength dis-
erepaney (Fig 1),

Technique

The patient’s lower second molars are used to determine the intra-areh widil
in millimeters (Fig. 2. If the second molars are absent, the first molars can
hee measured and 4 mm. added to arvive at the eorreet areh width, This molar
width, in millimeters, will eonform to the eorvect, ideal, numbered areh form on
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Fig. 1. llustration of the clear plastic overlay with millimeter markings that is used fo
determine arch length and form.

the plastic puide (Fig 1), T4, for example, the molar width is 60 mm., then a
No, 60 arch form will be used to determine the areh-length diserepaney (Fig. 4},
17 the measurement les between two numbered aveh forms, the orthodentist must
choose the more accnrate of the fwo.

Ordingrily, the maxillary arch form is one size larger than that selected for
the lower aveh. The fine ealipers are used to measure the mesiodistal width of eaeh
individual lower antevior tooth (Fig, 31, The width of each of these teeth is
seratehed, in sequenee, from the midline distally, on the paper arel {form {Figs.
Land 4. One may measure all of the teeth in the arch but, again, experience has
shown that it is more praciieal to measure only six anterior teeth,

The elear plastic overlay is then positioned over the dingnostic model so that
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Fig. 2. Measurement of mandibular second molar width to determine appropriate orch
farm size.
Fig. 3. Measurement of mesiadistal widths of mandibular anterior teeth,

Fig. 4. Cleor plastic overlay superimposed on lower arch.
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Fig. 5. A, Pretreatment models, right lateral view, B, Left lataral view. C, Posttreatment
models, right loteral view. D, Left lateral view.

Fig. 6. A, Pretreatment maxillary model, occlusal view, B, Pretreotment mandibulor model,
occlusal view. €, Posttreatment maoxillary medel occlusal view. D, Posttreatment man-
dibular model, ceclusal view,

the selected arel form is centered and Iving on the facial suefaves of the lower in-
cisors (Fiz. 4}, When there is 0 great deal of evowding in the anterior section,
some thought as to where exaetly {0 plaee the overlay is required. Close inspeetion
will wsually reveal the troe basal hone arch form, and the overlay ean be made to
conform 1o the bhest-oviented tooth or teeth within that bony structure.
Obviously, if one or more teeth are positioned quite a it Tabially or lingually,
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Fig, 7. A, Pretreatment profile at age 12 years 2 months. B, Pretreatment full-face view
of 12 years 2 months. €, Posttreatment profile at oge 14, D, Posttreatment full-foce view
at age T4.

the overlay would not be aligned with the facial surfaces of these grossly mis-
placed teeth,

A reading is made throngh the elear overlay, and the mesial surface of the
first lower premolar on each side is determined in millimeters as the areh limit.
This millimeter measurement is then transferred to the paper areh form, and the
difference between the amount of arch length needed and that which is aetually
prresent 15 determined.

One of the most common enrrent methods of arch-diserepancy measurement
is personal sssessment (o “eveballing” it), but ane has only to compare that with
this new technique of assessment to point out the degree of error that is possible
by “eveballing.” Genera] principles are shown in the treated ease depicted in Fies,
Ao R,

Acenrate measurement of the tooth-to-arch-length diserepaney must be the
aornerstone of any orthodontic diagnosis, Tnfortunately, this important feature
hits heen left to conjecture and tradition far too long. It is hoped that this simple
but effective technique ean encournge more aceuracy in this assessment.
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Fig. 8. Cephalametric tracings. A, Superimpased on maxilla. B, Superimposed on mandible.
C, Superimposed on SN,

Summary

A new technique for aceurately measuving tooth-to-areh-length discrepaneies
according to the ideal aveh form is diseussed. The armamentarium for making
these measurements is explained, and the technique is demonstrated. Clearly, this
is an importanl part of orthodontie diagnosis, and there is a need for greater
aceuraey than that which teehnignes of Lhe past have e possible,
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