Missing the Mark:

Accurate Observation of Occlusal Forces

Robert B. Kerstein, DMD”

Articulating paper, foils, and ribbons have been used in clini-
cal practice primarily as occlusal indicators.' Their clinical
implementation requires operator subjective interpretation to
decide which contacts are acceptable and which are forceful.
Despite the fact that, to date, there are no scientific studies
to support that articulating paper mark appearance describes
occlusal forces, textbooks have declared marking appearance
characteristics to be descriptive of the occlusal load that cre-
ated the mark. Large, dark marks have been advocated to
indicate heavy occlusal load, and smaller, lighter marks have
been advocated to indicate lesser loads.” Lastly, similar-sized
marks on neighboring teeth are purported to indicate equal
occlusal contact intensity, evenness, and time simultaneity.*?
These unsubstantiated paper matk appearance mispercep-
tions have guided practitioners in making occlusal adjust-
ments for well over 100 years, despite the fact that there are
no published, scientifically-based, articulating paper proper-
use guidelines available for the clinician to employ.'

In 2007, a study of 600 paper markings made at varying
human occlusal loads on epoxy dental casts determined that
articulating paper mark size can vary so greatly at a given
human occlusal load that an operator would be unable to
determine which marks are forceful and which are not from
visual inspection alone.® This study illustrated that a mark of
any size could represent a range of loads (from ON to 500N)
and that equal-sized marks on neighboring teeth did not rep-
resent equal loads.® Seventy-nine percent of the marks studied
did not describe the applied load that imprinted the marks to
the casts.®

What this means to the clinician is that, in a given pattern of
marks spread out over neighboring teeth, any size mark could
contain any load (Figure 1). Because of this, using mark size
as a guide to select forceful teeth to adjust will result in poor
occlusal force applications, which could shorten the life of any
restoration or result in post-insertion patient discomfort. As an

Figure 1. Articulating paper markings spread across numer-
ous teeth. Recent research has shown that any mark could
contain any occlusal load, despite size and appearance.

alternative to operator subjective interpretation of articulating
paper marks, computerized occlusal analysis can be employed
(T-Scan III Computerized Occlusal Analysis System, Tekscan,
Inc, Boston, MA) to determine the amount of occlusal force
being applied to the teeth.

Computerized Occlusal Analysis
System Attributes

The T-Scan III Computerized Occlusal Analysis System
(Figure 2) is a Windows-based, USB plug-in technology, which
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Figure 3. Posterior right maxillary Accufilm mark-
ings on teeth #2(17) and #3(16).

‘; Figure 4. Posterior right mandibular Accufilm mark-
ings on teeth #2(17) and #3(16).

can be used to diagnose occlusal problems, identify
occlusal force aberrances, locate prematurities, and
guide natural tooth and prosthetic installation occlusal

B adjustments.”"> Because it accurately isolates force-
L ful and time prematutre contacts, the operator can
perform targeted occlusal adjustments resulting in

\ predictable occlusal endpoints.'*'* Within the lit-
erature, there are published proper-use guidelines

1 described for the clinician to use to predictably

16-21

Figure 2. USB employ the technology.

recording handle
connected to a
computer work-
station (laptop).

Paper Vark Misperception

Clinical Example

Paper mark misperception can occur when
intercuspated articulating paper marks are made
(Accufilm, Parkell Inc, Farmingdale, NY) (Figure 3).
Incorrect interpretation occurs when one assumes the large,
dark, palatal occlusal marks are forceful, and pinpoint markings

P

-

represent light occlusal force (Figures 3 through 5). Computer-
ized occlusal analysis measurements of the contacts reveal that
the small pinpoint markings on tooth #2(17) represent the high
occlusal force and the large markings on tooth #3(16) are actually

L . . .
— low-force contacts (Figure 5). Had corrective occlusal adjustments
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been performed using paper nark
size as the guide, the wrong con-
tacts would have been adjusted
and the excessive forces present
already on #2(17) and #31(47)
would have worsened instead
of improved.

Conclusion

Articulating paper mark size
is non-descriptive of occlusal
load, as many different sized

marks can represent the same
load, and equal sized marks do
not tepresent similar loads.* Comput-
erized occlusal analysis removes any
operator subjectivity from the clini-
cal decision-making process of iso-
lating problem occlusal loads when
observing paper markings of various
configurations. Mark size, mark color,
and  “donut-shaped”  markings
become “contact locators” only, as
operator subjective paper mark mis-
perceptions are replaced with force
and contact location knowledge for
proper contact isolation.

Disclaimer:

Dr. Kerstein is a Clinical Consultant to the
Tekscan Corporation, Boston, Massachu-
setts. He will receive no direct compensation
for the publication of this manuscript.
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