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T H E POSITIVE CORRELATIONS of supragingival plaque 
and calculus with gingivitis and periodontal disease has 
been demonstrated in several studies.1-3 A review of the 
literature, however, disclosed no studies which ascer
tained whether a quantitative correlation exists between 
supragingival plaque and subgingival plaque. Such in
formation would be beneficial in determining the true 
value of these clinical scoring indexes, which score only 
supragingival plaque. In addition, although evidence 
exists that there is a direct correlation between the 
quantity of calculus present and the depth of the gin
gival crevice,2, 3, 4 there is no evidence that there is any 
relationship between the amounts of supragingival 
plaque or subgingival plaque and crevice depth. 

The objectives of this pilot investigation were: 

1. To determine if a relationship exists between the 
amounts of supragingival plaque and subgingival plaque. 

2. To determine if the amounts of supragingival 
plaque and subgingival plaque are correlated with the 
depth of the gingival crevice. 

M A T E R I A L S AND METHODS 

Eighteen males and 17 females participated in the 
study; scores were obtained on a total of 204 teeth. 
Ages of the participants ranged from 16 to 69 years 
with a mean age of 40 years. These 35 subjects were di
vided into three groups according to the type of surgical 
procedure that was performed—the embellished perio
dontal flap, the unembellished flap, or tooth extraction. 
In the "embellished flap" procedure, an oral prophylaxis 
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FIGURE 1. Supragingival and subgingival plaque scoring 
indexes. 

is performed, and when the gingival tissues reach a 
hygienic phase, the periodontal surgery is done. In this 
group, five quadrants with a total of 26 teeth were used 
in this study. In the "unembellished flap" procedure, a 
flap is laid, and the teeth are scaled during the perio
dontal surgery. In this group, 13 quadrants were in
cluded, with a total of 72 individual teeth. In the third 
group, a total of 106 extracted teeth from 19 patients 
were studied. 

For this investigation, supragingival plaque was de
fined as plaque found on the tooth surfaces above the 
free gingival margin. Subgingival plaque was plaque 
found only on tooth surfaces within the gingival crevice. 
The index used for scoring supragingival plaque was 
the Kobayashi and Ash 5 modification of the Ramfjord 
plaque index. Depending on the degree of surface cov
erage, plaque was scored from 0 to 5. Facial and lin
gual surfaces of the teeth were scored separately. This 
same index was used to score subgingival plaque; in this 
case, the base of the sulcus was equivalent to the free 
gingival margin as used in the supragingival index 
(Fig. 1). 

A brief description of the supragingival plaque scor
ing index follows: 

0- No plaque. 

1- Plaque on one interproximal surface or on the 
middle of the facial or lingual gingival margin, but 
not covering more than one third of the gingival 
half of the facial or lingual surface. 

2- Plaque on two interproximal surfaces or any gingi
val marginal surface, but not covering more than 
one third of the gingival half. 

3- Plaque extending from mesial to distal, but not 
covering more than one third of the gingival half. 

4- Plaque covering one third of the gingival half, but 
not more than half the coronal surface. 
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5-Plaque covering more than one half of the facial or 
lingual coronal surface. 

The subgingival plaque was evaluated as follows: 

0-No plaque. 

1- Dental plaque on one of the interproximal surfaces 
or on the middle of the facial or lingual marginal 
aspect of the base of the sulcus, but not covering 
more than one third of the apical half of the facial 
or lingual crevice surface of the tooth. 

2 - Dental plaque on two interproximal surfaces, or 
any marginal aspect of the base of the sulcus, but 
not covering more than one third of the apical half 
of the facial or lingual crevice surface of the tooth. 

3- Dental plaque extending from mesial to distal, but 
not covering more than one third of the apical half 
of the facial or lingual crevice surface of the tooth. 

4 - Dental plaque covering one third of the apical half 
of the facial or lingual surface, but not covering 
more than half of the crevice surface of the tooth. 

5- Dental plaque covering more than one half of the 
facial or lingual crevice surface of the tooth. 

Crevice depth was measured with a periodontal 
probe. Two measurements, mesiolingual and distobuc-
cal, were taken for each tooth. Actual supragingival 
plaque scores ranged from one to five, subgingival 
scores ranged from 0 to five, and crevice depths ranged 
from 1 to 10 mm. 

Supragingival plaque and gingival crevice depth were 
scored at the first appointment for those patients who 
were to undergo the unembellished flap procedures and 
immediately before surgery for the other two groups. 
Subgingival plaque was scored during surgery when the 
flap was laid for patients in the two periodontal surgery 
groups. In the third group, subgingival plaque was 
scored immediately after the teeth were extracted. An 
aqueous solution of pulverized Red-Cote Wafers was 
applied to score both supragingival and subgingival 
plaque on teeth scheduled for embellished and unem
bellished flap procedures. With the teeth that were ex
tracted, bismark brown disclosing solution was used to 
score supragingival plaque immediately before surgery. 
Immediately after surgery, these teeth were stained with 
Red-Cote disclosing solution to score subgingival 
plaque. This was done in order to establish the level of 
the free gingival margin. 

R E S U L T S AND DISCUSSION 

The data were analyzed for supragingival plaque 
scores, subgingival plaque scores and crevice depth 
measurements. Individual tooth means were determined 

TABLE 1 
Differences of the Means Between Procedures 

Procedures 
Supragingival 

Plaque 
Subgingival 

Plaque 
Crevice 
Depth 

X E M ~ X U N 

t 
- .175 
- 1.130 

.125 

.791 
- .406 
-1.344 

X E M ~ X E X 
t 

- 1.065 
- 8.452** 

- .747 
-23.344** 

- .240 
- .857 

XuN ~~ 
t 

- .890 
-10.210** 

- .872 
- 5.626** 

.166 
1.456 

X = Mean of individual tooth means 
E M = Embellished 
U N = Unembellished 
EX = Extracted 
** = .01 level of significance 

by calculating the average of the scores for facial and 
lingual surfaces. The data were also analyzed by quad
rant means for the groups undergoing periodontal sur
gery. For those patients undergoing extraction, the 
means for the extracted teeth also were analyzed. Based 
upon the statistical analysis used, no meaningful dif
ferences resulted by grouping the data by quadrants, pa
tients or individual teeth. 

A comparison by individual tooth mean scores was 
then made between each of the three groups to assess 
the significance of differences for the means of supra
gingival plaque, subgingival plaque and crevice depth 
measurements (Table 1). No statistically significant 
differences in means of crevice depth were found be
tween the three procedures. Also no significant differ
ences in the means of supragingival and subgingival 
plaque scores were found between the periodontal treat
ment groups. Between both the embellished and unem
bellished groups and the teeth which were extracted, 
there were statistically significant differences in the 
means of both supragingival and subgingival plaque. 
This finding indicated that the oral hygiene of the three 
groups of patients was not similar, although the severity 
of periodontal involvement of the three groups was sim
ilar. 

The difference in oral hygiene status probably was 
due to the fact that the periodontal patients had been 
made aware of their treatment needs and had been given 
toothbrushing instructions. The time interval of three to 
four weeks between the prophylaxis and the surgery for 
the "embellished flap" group probably accounts for the 
fact that no difference was found between these groups. 
It is known that such a rate of accumulation can occur 
supragingivally,6 but it had not been demonstrated pre
viously that this would occur subgingivally. 

Subgingival plaque was scored in vivo for the two 
periodontal surgery groups, and after the teeth were ex
tracted for the other group. It might be expected that 
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TABLE 2 
Within Tooth Differences (Means) of Supragingival 

and Subgingival Plaque 

Procedure Ν Δ S.D. t 

Embellished 26 .481 1.807 1.355 
Unembellished 72 .194 1.517 1.083 
Extracted 106 .047 1.282 .373 

Ν = Number of teeth 
Δ = Mean difference 
S.D. = Standard deviation 

scoring of plaque when a flap has been laid would be 
advantageous because of the certainty of knowing where 
the attached gingival line is located. However, the use 
of two colors of disclosing solution for the extracted 
teeth (and the application of one color after the teeth 
were removed) appeared to be more reliable clinically. 

Analyses of within tooth differences for supragingival 
versus subgingival plaque for the three groups disclosed 
no statistically significant difference on the basis of 
quadrants, patients, or individual teeth (Table 2). From 
these analyses, it is concluded that supragingival plaque 
scores are a good indication of the status of subgingival 
plaque. 

In view of the significant difference in plaque between 
the extraction group and the periodontal surgery groups, 
and the lack of a significant difference in crevice depth 
in the three groups, it would appear that there is no con
sistent relationship between the means of either supra
gingival or subgingival plaque and the means of crevice 
depth. A n analysis of correlation coefficients, however, 
does not bear out this assumption, at least when analyz
ing the data from those teeth that were extracted. 

In order to evaluate more fully the relationship be
tween plaque and crevice depth, an analysis of correla
tion coefficients was done (Table 3). For the embel
lished periodontal surgery, there were low negative cor
relation coefficients which were not statistically signifi
cant. However, with the extracted teeth there were 
statistically significant positive correlations of .220 and 
.247 which are significant at the 95% level between 
crevice depth and both supragingival plaque and sub
gingival plaque. When supragingival and subgingival 
scores were combined the correlation rose to .335 and 
was significant at the 99% level. The difference be
tween the "embellished flap" and "unembellished flap" 
groups as contrasted to the "extracted teeth" group may 
be due to several factors, particularly the larger sample 
of scores present in the extracted teeth group and the 
objectivity of scoring provided by two colors. 

The present study indicates that the scoring of supra
gingival plaque, as carried out in many epidemiological 
studies of patients with periodontal disease, will give 

TABLE 3 
Correlations of Supragingival and Subgingival 

Plaque with Crevice Depth 

Supra Sub Combined 
gingival gingival Plaque 

and and and 
Crevice Crevice Crevice 

Procedure Ν r r r 

Embellished 26 -.198 -.168 -.128 
Unembellished 72 -.131 -.126 -.190 
Extracted 106 .220* .247* .335** 

Ν = Number of teeth * = .05 level of significance 
r = Correlation coefficient ** = .01 level of significance 

an indication of the presence of subgingival plaque. 
This finding also reinforces the value of oral hygiene 
procedures which attempt to prevent and/or remove 
subgingival as well as supragingival plaque. 

S U M M A R Y 

An investigation of the association between supra
gingival plaque, subgingival plaque and gingival crevice 
depth was conducted. The 35 subjects were grouped 
depending on the type of surgery performed: the em
bellished periodontal flap, the unembellished periodontal 
flap and extraction. A l l subjects were scored for supra
gingival plaque and gingival crevice depth before sur
gery and for subgingival plaque either during surgery 
or immediately afterward. 

The statistical analyses used disclosed no significant 
difference between supragingival and subgingival plaque 
scores. On the basis of the extracted teeth studied, a 
positive correlation was found between both supragingi
val and subgingival plaque and crevice depth. 
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