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An evaluation of gingival state one
month after banding, showing a sen-
sitivity to blood glucose levels.

One of the most perplexing ques-
tions in orthodontics is why seemingly
similar patients, subjected to seem-
ingly similar orthodontic treatment
by the same orthodontist, often re-
spond so differently. This paradox is
an old one that has been expressed in
many ways, such as the following from
an orthodontic text.

The characteristic of living tissue to
function under handicap within lim-
ited conditions may be termed tissue
tolerance. Without tissue tolerance
our orifiodontic practice would not
be possible. Of course, this attribute
is a variant and differs with every in-
dividual. It is this variation of tissue
tolerance that renders some of the haz-
ards of orthodontic practice unpredict-
able. Thus, the incidence of root re-
sorption, periodontal disturbance, and
disturbances of the pulps of the teeth
during treatment depends a great deal
upon tissue tolerance. The reason for
this difference in tissue tolerance can-
not be explained. We simply do not
know.!

The purpose of this study is to in-
vestigate one biochemical factor, blood
glucose, which may either contribute
to or help to predict differences in
tissue tolerance. This has been accom-
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plished through an analysis of the sta-
tistical relationship between periodon-
tal repercussions of orthodontic band-
ing and nonfasting blood glucose
level.

PrEvVIOUS STUDY

An earlier investigation? evaluated
the effect of multivitamin-trace min-
eral supplementation and orthodontic
banding on clinical gingival state,
clinical tooth mobility and labial de-
bris. There appeared to be substantial
differences between placebo and mul-
tivitamin-trace mineral groups under
banded conditions, suggesting that
those children receiving an orthodon-
tic band and multivitamin-trace min-
eral supplementation fared better pe-
riodontally than those receiving a
band and placebo supplement.

METHOD OF INVESTIGATION

The patients selected for this pro-
gram presented a variety of malocclu-
sion types. All were selected from a
waiting list in the Department of Or-
thodontics at the University of Ala-
bama School of Dentistry. With only
four exceptions, all were Caucasian.
Full particulars regarding age and
sex distribution have been reported
earlier,®4

State of gingival inflammation,
clinical tooth mobility and labial
debris were evaluated on a double-
blind basis.

Inflammation of the gingivae sur-
rounding the mandibular right and
left lateral incisors was graded on a
four-point scale in which 0 = no gin-
gival inflammation, 1 = slight hyper-
emia, swelling and loss of stippling
with no awareness on the part of the
patient, 2 = moderate hyperemia,
swelling and loss of gingival stippling
with possible bleeding, tenderness or
pain with pressure, and 3 = marked
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hyperemia, swelling, ‘“‘spontaneous”
bleeding and possible tenderness or
ulceration. This scoring system is one
of a number of available techniques,
all of which possess some advantages
and limitations. It was chosen because
it is simple, lends itself to application
by the private practitioner, and has
been employed successfully by others
in similar studies.

Mobility was graded on a four-point
scale with 0 = none, 1 =slight, 2 =
approximately one millimeter, and
3 = more than one millimeter of
movement.

The method selected for scoring la-
bial debris is a modification of the
Greene-Vermillion index in which 0 =
no debris or stain, 1 = soft debris
covering not more than one third of
the tooth surface, or extrinsic stains
without other debris regardless of sur-
face area covered, 2 = soft debris cov-
ering more than one third but not
more than two thirds of the exposed
tooth surface, and 3 = soft debris cov-
ering more than two thirds of the ex-
posed surfaces.

The distribution of the scores for
gingival condition, tooth mobility,
and labial debris has been described
previously.3*

Of about twenty biochemical tests
performed on these subjects at the
initial and final visits, only the non-
fasting blood glucose values will be
reported here.

Table 1 shows the nonfasting blood
glucose distribution. A range from 60
to 100 milligrams percent is usually
regarded as normal. On that basis,
0.79, of the subjects would be con-
sidered hypoglycemic and 7.2, hyper-
glycemic. If one adopts the somewhat
narrower range of 70 to 90 milligrams
percent as normal, then 2.19, of the
subjects would be classified as hypo-
glycemic and 30.99, hyperglycemic.
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effect of orthodontic banding with multivitamin -trace mineral versus
placebo supplementation upon gingival inflammation
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@ statistically significant difference of the means
Fig. 1 The effect on gingival state of orthedontic banding with and
without multivitamin-trace mineral supplementation. Particular attention
is directed to the banded placebo group, which shows a mean worsening
of 0.2, or 259, of the initial 0.8 score.
TABLE 1 on the mesial and distal sides. A twin-
Nonfasting Blood Glucose Distribution tie bracket was welded to the labial
blood surface of the band, which was then
glucose percentage  cemented to the tooth with zinc phos-
groups of phate cement.
(mg%) subjects At the conclusion of the initial visit,
<60 0.7 each subject was given a supply of
60-69 14 outwardly identical capsules of either
gggg igg a multivitamin-trace mineral or a pla-
90-99 287 cebo, to be taken.dally through the
100+ 72 course of the experiment,

On a random basis, either the man-
dibular right or left lateral incisor
was banded. This eliminated the pos-
sibility of superimposing the effects of
banding the adjacent tooth on the
tooth used as a control.

At the initial visit, the teeth were
scored as described, and a band of
.003” x .125” (.08 x 3.2 mm) stainless
steel constructed for the selected man-
dibular lateral incisor to fit approxi-
mately one millimeter subgingivally

At the second visit one month later,
the clinical assessment was repeated,
the band removed, the tooth cleaned,
and the subject and parent instructed
in oral hygiene.

RESULTS

Earlier reports** showed the
changes in gingival state, clinical
tooth mobility, and labial debris
which followed banding versus non-
banding with and without multivita-
min-trace mineral supplementation
(Fig. 1). Particular attention is di-
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the changes in gingival inflammation with orthodontic banding and placebo
supplementation in terms of nonfasting glucose
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@ statistically significont difference of the variances

Fig. 2 The changes in gingival state with orthodontic banding and
placebo supplementation related to nonfasting blood glucose. Note that
the initial and final values for cach group are verv similar. There is a
statistically significant variance ditference between the group which
worsened versus the group which did not, suggesting greater dysglycemia
in those subjects showing an unfavorable gingival response to orthodontic

121

banding.

rected to the banded placebo group,
which showed a mean worsening of
0.25 (259, uncorrected) in their score.

All percentage changes (mean wors-
ening) are calculated on the mean
score, without correction for the full
range of the scale of scores. This yields
a higher percentage of change with
low mean scores.

In the group of 74 subjects shown
in Fig. 1, 29 (39%,) worsened, 36
(499,) demonstrated no change and
9 (12%,) improved. The range of blood
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glucose levels in these two groups at
the initial and final visit in relation
to the gingival response is outlined in
Fig. 2. Initial and final mean blood
glucose values showed little change
within the two groups. The range of
blood glucose values was broader in
the group with gingival worsening
than in the nonworsening group, sug-
gesting that those subjects responding
unfavorably to orthodontic banding
are more dysglycemic, either hyper- or
hypoglycemic.
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effect of orthodontic banding with muitivitomin-trace mineral versus
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Fig. 3 The effect of orthodontic banding with and without multivitamin-
trace mineral supplementation on clinical tooth mobility. Note the banded
placebo group, which shows a mean worsening of 0.2.

The same earlier reports+* showed
changes in clinical tooth mobility fol-
lowing banding versus nonbanding,
with and without multivitamin-trace
mineral supplementation (Fig. 3).
Here the banded placebo group
showed a mean worsening of approxi-
matetly 149 (increase in score from
0.9 to 1.1). In that group of 70 sub-
jects, 18 (26%,) worsened, 47 (67%,)
were unchanged, and 5 (7%,) im-
proved.

Blood glucose levels are related to
clinical tooth mobility in Fig. 4. Ini-
tial and final blood glucose levels
within groups are again very similar,
while they cover a broader range in
the group with increased clinical tooth
mobility. This also suggests that those
subjects responding unfavorably to
orthodontic banding tend to be more
dysglycemic.

" Labial debris findings from the same
study are summarized in Fig. 5. The
banded placebo group showed a mean

worsening of 0.6, which is a 289,
increase over the original score of
2.1. In this group, 409, worsened,
269%, were unchanged, and 349, im-
proved.

Blood glucose levels in relation to
iabial debris are shown in Fig. 6.
Mean blood glucose values increased
slightly but significantly in the group
showing an increase in labial debris
with orthodontic banding, while they
remained similar in the group with
no increase in debris. It should be
noted that this is at variance with the
findings for gingival inflammation
and clinical tooth mobility.

Initial and final blood glucose val-
ues are much broader in the group
with increased labial debris, which is
consistent with the findings for the
other two clinical parameters. This
again suggests that those subjects re-
sponding unfavorably to orthodontic
banding in terms of labial debris tend
to be more dysglycemic.
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the change in clinical tooth mobility with orthodontic
banding and placebo supplementation in terms of nonfasting
blood glucose
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blood
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Fig. 4 The changes in clinical tooth mobility with orthodontic banding
and placebo supplementation, in terms of nonfasting blood glucose. The
initial and final values for cach group are very similar, with a statistically
significant variance between the group which worsened versus the group
which did not. This suggests greater dysglycemia in those showing an

increase in mobility following orthodontic banding.

DiscussioN

These data demonstrate that the
variability of therapeutic response by
patients, sometimes referred to as tis-
sue tolerance,* may be related to blood
glucose levels. The subjects who
showed no worsening following ortho-
dontic banding, demonstrating good
tissue tolerance, showed glucose val-
ues closely grouped about the mean,
which showed no significant change
during therapy.
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On the other hand, those who wors-
ened following band placement
showed blood glucose levels widely
dispersed around the mean beth be-
fore and after the period with the
band in place.

The question is whether it is pos-
sible to predict which subjects will
worsen, which will remain the same,
and which will improve after banding.
These data suggest that blood glucose
level may serve as a predictor of pa-
tient response.
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effect of orthodontic banding with multivitamin-trace mineral versus
placebo supplementation upon labial debris index
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Fig. 5 The effect of orthodontic banding with and without multivitamin-
trace mineral supplementation on labial debris. The banded placebo
group shows a mean worsening of 0.6, or 28%, of the initial score of 2.1.

The concept of predicting clinical
response by the assessment of blood
glucose variability or glucose homeo-
stasis has been repeatedly documented
in the medicali and dental literature
by the authors. In each instance the
health of the oral or extraoral param-
eter being assessed varied in a direct
manner with an estimate of blood glu-
cose homeostasis. High or low glucose
values were always associated with a
worsening of the parameter being as-
sessed, while values near the mean
were repeatedly associated with im-
provement.>-5* Parameters considered
in that series of papers included gingi-
val pathosis, tooth mobility, alveolar
bone loss, dry mouth, burning mouth,
gingival tenderness, tooth loss, dry
socket, painful teeth, physical activity,
psychologic state, electrocardiographic
components, blood pressure, furuncu-
losis, and carcinomatosis.

The consistency of those results
should come as no surprise, since a
reduced glucose tolerance involves
every system in the body. A partial
listing in alphabetical order inciudes
addictions, aging, atherosclerosis and
arteriosclerosis, cancer, congenital mal-
formations or anomalies, coronary
heart disease, delayed wound healing,
drug suppression of ovulation, eye dis-
orders, gout, hyperlipemias, hyperten-
sion, hyperthyroidism, infectious dis-
orders, liver disease, mental retarda-
tion, multiple sclerosis, obesity, osteo-
porosis, peptic ulcer, pregnancy, psy-
chologic disorders, pulmonary emphy-
sema, renal failure, skin disorders,
sterility, and tic douloureux.*®52

All of this evidence points toward
a prognostic role for blood glucose
variability or homeostasis in the as-
sessment of the tolerance of cells, tis-
sues, organs and body systems.
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the changes in labial debris index with orthodontic banding and
placebo supplementation in terms of nonfasting blood glucose
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Fig. 6 The change in labial debris with orthodontic banding and placebo
supplementation related to nonfasting blood glucose. There is a sta-
tistically significant variance between the group which worsened versus
the group which did not, suggesting greater dysglycemia in those show-

ing an increase in labial debris following orthodontic banding.

SUMMARY

Tissue tolerance to orthodontic
banding was determined in a group of
children in the Department of Ortho-
dontics at the University of Alabama
School of Dentistry.

Nonfasting blood glucose and three
oral parameters—gingival state, clini-
cal tooth mobility and labial debris—
were determined before banding a
mandibular lateral incisor and again
one month later. Each subject re-
ceived a multivitamin-trace mineral
supplement or an indistinguishable
placebo during that month.

In the placebo group, statistically
significant blood glucose variability
(variance) was found in those whose
periodontal state was made worse by
the orthodontic band. However, a
very homeostatic pattern of blood glu-
cose values was displayed by those
whose gingival state, tooth mobility,
and labial debris improved or re-
mained the same in the presence of
the band.

Thus, blood glucose variability or
homeostasis is one possible way to pre-
dict or measure the elusive factor that
has been called tissue tolerance.
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