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During the past two decades the re-
lationship of plaque to periodontal
disease has been thoroughly researched
and reported in the dental literature.’®
During this same period very little
attention has been focused on the rela-
tionship of orthodontic treatment to
periodontal disease,”!® or on the rela-
tionship of orthodontic treatment plus
plaque to periodontal disease. By com-
paring the debris on the teeth to the
periodontal involvement on orthodontic
patients this paper will explore the
effect of full-mouth orthodontic pro-
cedures on the periodontal tissues.

MATERIAL

The information for this study was
gathered from fifty consecutively-treat-
ed orthodontic patients. All patients
except one were treated using full
maxillary and mandibular edgewise
appliances. The one exception had
treatment of only the maxillary teeth.
Twenty-three were boys and twenty-
seven were girls. The age range at the
beginning of treatment for the boys was
twelve to seventeen years with an aver-
age of thirteen years five months. The
average length of treatment for the boys
was seventeen months with a range of
nine to twenty-four months. The aver-
age age of the girls at the beginning
of treatment was thirteen years one
month with a range of eleven to sixteen
years of age. The average duration of
treatment was sixteen months with a
range of nine to twenty months. Of the
fifty cases studied, thirty-three were
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treated without extraction of teeth. The
sevenieen extraction cases had four pre-
molar teeth removed. To the best of
our knowledge, none of the patients
were taking any medication which
would result in any changes of the
gingiva nor were any of the patients
suffering from any systemic ailment or
deficiency which would manifest itself
in gingival changes.

METHODS

One to two weeks prior to placing
orthodontic appliances, each patient
was given a periodontal examination.
This examination was repeated every
three months during treatment. At the
time the appliances were removed, the
teeth were cleaned with an ultrasonic
instrument and forty-eight hours later
the examination was repeated prior to
placing retainers. A final examination
was given four months later. The re-
tention appliances used consisted of a
maxillary Hawley retainer and either
a mandibular fixed retainer or a man-
dibular Hawley-type retainer.

Routine home care instructions were
given to all patients. They were told
to brush their teeth after each meal.
Several types of tooth brushes were
made available to them. In cases where
it was evident that the patient’s brush-
ing technique was inadequate, special
brushing instructions were given. In
cases of neglect the parents were in-
formed by letter and, if written com-
munication produced no better results,
a conference with patient and parent
was arranged to stress the importance
of good oral hygiene. These measures
were usually successful in obtaining an
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adequate degree of oral hygiene, but in
some instances all attempts to instruct
and motivate the patient in good oral-
hygienic practices failed completely.

During the initial examination an
assessment was made of the type of
bony architecture present,'* for ex-
ample, whether it was thick, thin, aver-
age, or a combination of these. A set of
full-mouth intraoral periapical radio-
graphs or a panoramic radiograph was
taken prior to treatment and after the
completion of treatment.

At each examination the following
procedures were carried out: 1) Front-
al, right and left intraoral Kodachrome
photographs were taken. 2) The depth
of gingival sulcus was measured to the
closest millimeter at six positions on
each tooth in the mouth, at the mesial,
in the center of the crown, and at the
distal on both the lingual and facial
surfaces. Measurements were made with
a Michigan periodontal probe. A nota-
tion on the sulcus depth chart was made
for each area where the sulcus was four
millimeters or greater in depth. 3) The
length of the clinical crown on the
facial surface from cusp tip or incisal
edge to gingival margin was measured
to the closest one-half millimeter for
the maxillary and mandibular first
molars, first premolars (unless missing
in which case second premolars were
measured) and central incisors. The
measurements on the molar teeth were
made at the mesiobuccal cusp. 4)
Russell’s system of classification!? and
scoring of periodontal disease was de-
termined at each examination. 5) The
oral debris index described by Greene
and Vermillion® was determined (at
each examination) after staining the
teeth with basic fuchsin disclosing solu-
tion. 6) A frontal view intraoral Koda-
chrome photograph was taken to record
the extent of staining on the teeth by
the disclosing solution.
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REsuLTs
Radiographic Findings

The pre- and postoperative radio-
graphs showed no areas of alveolar crest
pathology in any of the subjects. This
supports the work of Marshall Day**
who reported in 1956 that the incidence
of alveolar crest pathology was neg-
ligible in the range of thirteen to fifteen
years.

Depth of Gingival Sulcus

The depth of the gingival sulcus was
measured at six areas on each tooth
which would amount to one hundred
and sixty-eight measurements if twenty-
eight teeth were present. If the sulcus
depth was four millimeters or greater,
this was recorded on the periodontal
depth chart; if the sulcus was less than
four millimeters in depth, nothing was
recorded. Four millimeters was selected
because at this depth inflammatory
changes are usually noted at the bottom
of the sulcus when studied histologi-
cally. Since no bone loss was demon-
strated radiographically, increase in sul-
cus depth can then be classified as gin-
gival hyperplasia.

The number of areas where the
sulcus was four millimeters or more in
depth varied greatly, not only among
different individuals, but also in the
same individual at different times.
There was a consistent ratio, however,
of one to four hyperplastic areas at the
midcoronal position versus the mesial
or distal position. In other words, there
were four times as many hyperplastic
areas interproximally than at the center
of the crown. There were also five times
as many hyperplastic areas recorded for
the premolar and molar teeth as there
were for the incisor and canine teeth.

Before orthodontic treatment there
was a total of 176 areas where tissue
hyperplasia resulted in a sulcus depth
of four millimeters or greater. Most
areas were four millimeters in depth,
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Fig. 1 Depth of the gingival sulcus before and after orthodontic treatment.
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but some were five and six millimeters
with one eight millimeter sulcus being
found. The bulk of these were in the
posterior part of the mouth. Following
orthodontic treatment, the number of
hyperplastic areas resulting in a deepen-
ed sulcus was reduced to 28 with none
in the anterior area, and only two being
over four millimeters in depth in the
posterior area, one five millimeter sulcus
and one six millimeter sulcus (Fig. 1).

Length of Clinical Crown

The lengths of the clinical crowns
were measured on each patient for
twelve teeth: the first molars, first pre-
molars and central incisors. These re-
cordings were taken at the center of
the crowns for the incisors and pre-
molars and at the mesial-buccal cusps
for the first molars. Slight variations in
crown length, mostly in the magnitude
of one-half millimeter, occurred from
time to time during treatment depend-

ing on the amount of inflammation pre-
sent. More significant, however, were
changes which occurred between the
first examination prior to placing appli-
ances and the last examination made
four months after removal of the appli-
ances. When comparing the changes in
clinical crown length over this span of
time and orthodontic treatment, there
were no changes at all in 82% of the
measurements. Clinical crowns in-
creased in length 1 millimeter in 6.6%
of the measurements, 29 increased 1.5
millimeters and .8% increased 2 milli-
meters for a total of 9.4% of the teeth
measured. Clinical crowns decreased in
length 1| millimeter in 7.8% of the
measurements and .8% decreased 1.5
millimeters for a total of 8.6% (Fig. 2).
Statistically, using a Poisson distribution,
there was not a sufficient number of
increases in crown lengths to make
treatment responsible at the .05 proba-
bility level.
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Fig. 2 The change in length of the
clinical crown during orthodontic treat-
ment.

Periodontal Index

Prior to treatment, 40% of the pa-
tients had a periodontal index of “2”,
40% an index of “1”, and only 20%
had a periodontal index of “0”. As
treatment progressed, the number of
patients who were able to maintain a
“0” periodontal index dropped; after
eight months of treatment only 10%
had a “0” index. The number of pa-
tients with periodontal indices of “1”
and “2” increased correspondingly.
Forty-eight hours after appliance re-
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of “0”, 50%. were scored “1”, and 16%
were scored “2”. At the final examina-
tion four months later, 54% had a “0”
periodontal index, 32% a “1” index,
and 14% a “2” index (Fig. 3).

Oral-Debris Index

Before treatment started only 10%
of the patients scored 0 to .5, while
74% scored between 1 and 2 and 16%
scored 2.5 or 3. As soon as appliances
were placed, the percentages of patients
with an oral debris index of 0 to .5
increased to 18%, those in the middle
group of 1 or 2 increased to 78%, while
those with an index of 2.5 to 3 de-
creased to 49%. These ratios remained
fairly constant throughout treatment.

Forty-eight hours after appliance re-
moval, the oral debris index of half of
the patients dropped to 0 or .5, and
the other half scored 1 to 2. None of
the patients scored above 2. Four
months later the percentage of patients
scoring 0 or .5 dropped to 289%, while
those scoring 1 to 2 increased to 68%
and those scoring 2.5 to 3 increased to
4% (Fig. 4).

Overall, the patients did a slightly
better job of brushing with appli-

moval, 34% had a periodontal index ances on than they did prior to
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Fig. 3 Distribution of patients by periodontal index (Russell) throughout the

course of orthodontic treatment,.
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Fig. 4 Distribution of patients by oral debris index (Greene & Vermillion) through-

out the course of orthodontic treatment.

treatment. The renewed interest in
their teeth was evident immediately
following appliance removal with half
the patients doing an outstanding job
of oral hygiene and the other half
doing only fairly well. Another factor
influencing the sharp reduction in
oral debris index scores forty-eight
hours after appliance removal is the
fact that only limited plaque accumu-
lation would have taken place in this
short time-span following an oral pro-
phylaxis. The general level of home oral
hygiene, as indicated by the four-
month posttreatment index averages,
is better following orthodontic treat-
ment than prior to treatment.

If the oral debris index and the
periodontal index are plotted against
one another, a straight line relation-
ship results with ithe periodontal index
increasing steadily as the oral debris
index increases (Fig. 5). This indicates
that the periodontal response of the
orthodontic patient is no different
than any other dental patient.

DiscussioN
One of the oft-stated objectives of
orthodontic treatment is to promote
better dental health and prolong the

life of the dentition. An ideal occlu-
sion should contribute to the health of
the dentition first by creating a normal
alignment of teeth, thus easing the task
of maintaining a high level of oral hy-
giene. Secondly, by creating a superbly
functioning occlusion, the destructive
changes in the periodontium caused
by abnormal functioning wocclusion
should be avoided and, lastly, by mini-
mizing destructive periodontal changes
by placing the teeth in good position
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Fig. 5 The comparison of the oral de-
bris index vs. the periodontal index for
330 examinations.
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relative to the alveolar bone. If ortho-
dontic treatment or orthodontic ap-
pliances cause significant and perma-
nent periodontal pathology, it would
be difficult to ever justify orthodontic
treatment. Fortunately, no permanent
pathologic changes occurred in the
periodontium among any of the fifty
cases in this study, all of whom were
treated with full-banded appliances
and the edgewise technique. Since all
of the subjects in this study were treated
with the same orthodontic technique,
it is impossible to predict what
changes might occur if other treatment
techniques had been employed which
would involve extensive ‘tipping of
teeth during treatment.

The fact that radiographically de-
tectable periodontal pathology was not
evident prior to treatment is not sur-
prising when the ages of the patients
are considered. That radiographic evi-
dence of pathology did not occur dur-
ing treatment is especially encourag-
ing. Despite the favorable age of most
orthodontic patients, instances of ra-
diographically  detectable  pathology
would have been observed if the
sample had been larger. When this
occurs, it will most certainly influence
treatment planning.

The greater incidence of gingival
hyperplasia around the posterior teeth
as compared with the anterior teeth
has been reported by others.?® While
there was great variation among in-
dividual patients, the fact that the
average incidence of gingival hyper-
plasia was four times greater for the
premolar and molar teeth than for
the incisors and canines seems signif-
icant. The reasons for this distribu-
tional difference are 1) mechanical
irritation by the orthodontic bands
which are more likely to come in con-
tact with the gingiva around the pos-
terior than the anterior teeth; 2) chem-
ical irritation by the exposed cement

Kloehn and Pfeifer

April 1974

at the gingival margin of the band;!
3) greater likelihood of food impac-
tion in the posterior areas of the
mouth due to proximity of the arch-
wire to the soft tissue; and 4) the
tendency for more effective and
thorough brushing of the anterior than
the posterior teeth.

In considering the distributional pat-
tern of gingival hyperplasia, a four to
one ratio exists between gingival hyper-
plasia occurring interproximally and
gingival hyperplasia occurring at the
middle of the crown, the greater in-
cidence occurring interproximally. The
proximity of the band and hence
mechanical irritation of the band and
the chemical irritation of the cement is
greater at the interproximal areas than
at the middle of the crown. The diffi-
culty in brushing the interproximal
areas is also an important factor. As
long as bands are placed on the teeth,
they will result in gingival irritation;
however, this can be minimized by
proper fitting. Interproximal hygiene
can be improved by more thorough
tooth brushing. There is evidence to
indicate that the use of a water irriga-
ting device is helpful.*"7

The changes in the length of the
clinical crown during orthodontic treat-
ment are not of statistical significance.
Most of the teeth measured showed no
change in crown length during treat-
ment. The small changes which did
occur could be the result of 1) passive
eruption,*® 2) elongation of teeth dur-
ing treatment, 3) depression of teeth
during treatment, and 4) changes in
the amount of gingival inflammation.

The high prevalence of gingivitis
prior to orthodontic treatment as in-
dicated by Russell’s Periodontal In-
dex concurs with the findings of Jami-
son,'? Parfitt,”® Ramfjord,®® Sheiham??
and others. Russell’s index is interpre-
tive as are all methods used for group
screening to determine prevalence of
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periodontal disease. These findings may
vary depending on the person who is
doing the examination, but when serial
examinations are done by the same
person the results can be compared.
While orthodontic appliances were in
place on the teeth, the percentage of
patients who were able to maintain a
“0” periodontal index dropped from
20 to 6.5%. This is not surprising
since those patients who maintained ex-
cellent oral hygiene could not escape
the irritation caused by the appliances
themselves. Therefore, some gingival
inflammation is inevitable when ortho-
dontic appliances are placed on teeth.
The dramatic improvement in the
gingiva which occurred within forty-
eight hours after appliance removal
continued during the first four months
of retention. At that time, 54% of
the sample had no periodontal inflam-
mation present.

There was a significant improvement
in home care during treatment as
shown by the improvement in the
Oral Debris Index scores accounting for
the decrease in gingival inflammation
following orthodontic treatment. This
is due to the great awareness by the
patients of the importance of good
oral hygiene and also to the important
fact that it is easier to maintain a high
degree of good oral hygiene when the
teeth are in normal alignment.

SuMMARY

The response of the periodontium
during and following orthodontic treat-
ment was studied on fifty consecu-
tively-treated orthodontic patients. The
edgewise appliance was used for the
treatment of all patients. Prior to
beginning treatment, at three-month
intervals during treatment, and four
months after active treatment was com-
pleted, each patient was given a perio-
dontal examination consisting of: 1)
measurement of the gingival sulcus
depth at six locations on each tooth,
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2) measurement of the length of the
clinical crowns of twelve teeth, 3) de-
termination of the periodontal index as
described by Russell, and 4) deter-
mination of the oral debris index as
described by Greene and Vermillion.
Intraoral photographs were taken at
each examination and intraoral or pan-
oramic radiographs were taken before
and after treatment.

Radiographic evidence of pathology
was not detected in any of the patients.
Changes in the lengths of the clinical
crowns during treatment were not of
statistical significance. Gingival hyper-
plasia in varying amounts occurred in
most patients. The incidence of hyper-
plasia was greater in the posterior areas
of the mouth than in the anterior and
was greater interproximally than at the
center of the crown. The hyperplasia
diminished dramatically within forty-
eight hours following appliance remov-
al and continued to decrease during
the first four months of retention. The
effectiveness of the patients’ home oral
hygiene improved during orthodontic
treatment and during the first four
months following active treatment.

Inflammatory and  hyperplastic
changes in the gingiva which occurred
during treatment were reversible upon
appliance removal and the periodon-
tium was in better health following
treatment. Orthodontic treatment did
not cause any irreversible periodontal
destruction. There was a direct rela-
tionship between oral hygiene and peri-
odontal disease.

103 W. College Avenue
Appleton, Wisconsin
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