
254 Journal of Public Health Dentistry 

Clinical Sealant Retention Following Two Different 
- 

Tooth-cleaning Techniques 

James A. Gillcrist, DDS, MPH; Michelle P. Vaughan, DDS; George N. Plumlee Jr., MS, MBA; 
George Wade, MA 

Abstract 
Objectives: This study compared the effectiveness of two different tooth-clean- 

ing techniques on clinical sealant retention. Methods: Seventy-four children in 
second and third grades at an elementary school in the rural town of Waverly, 
Tennessee, had sealants applied to four, noncarious, fully erupted, first perma- 
nent molar teeth. The teeth had been cleaned using a brush attached to a rotary 
instrument with fluoridated prophy paste, versus a toothbrush without paste (dry 
brushing). A split-mouth design was used, whereby one side (upper and lower) 
of the mouth was subject to one tooth-cleaning technique while the opposite side 
received the other technique. Results: Twelve months after a single application 
of pit and fissure sealant, 63 children were available for recall. Exactly 252 teeth 
were examined and overall retention was high, with approximately 98 percent of 
sealants retained. Although the greatest loss of sealant occurred with the rotary 
instrument technique, the difference in proportions of missing sealant between 
techniques was not statistically significant- Conclusions: In this study, the 
tooth-cleaning technique of dry brushing with a toothbrush as a preparatory step 
in the sealant procedure yielded high clinical sealant retention at 12 months. This 
retention was comparable to that observed with rotary instrumentation. This 
finding suggests that dry brushing by the operator may be an acceptable alterna- 
tive to using a rotary instrument with brush and paste. [J Public Health Dent 
1 998;58(3):254-6] 
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Millions of children globally have 
had sealants applied to pit and fissure 
surfaces of their teeth to prevent den- 
tal caries. The effectiveness of a dental 
sealant depends upon its long-term 
clinical retention and regular mainte- 
nance (1-3). As long as it remains intact 
on a pit and fissure surface, that sur- 
face will be protected from initiation of 
dental caries or progression of existing 
incipient caries (3-6). The application 
of sealant is technique-sensitive and 
failure of a sealant to be retained on a 
tooth surface could be the result of any 
number of factors (7,8), including in- 
adequate tooth selection (morphol- 
ogy), preparation (cleaning), isolation 
(moisture control), conditioning (etch- 
ing),or polymerization (curing). Thor- 
ough training, experience, and opera- 

tor proficiency can control these fac- 
tors. In school-based programs, evalu- 
ation of clinical sealant retention 
within 12 months of application pro- 
vides important information on opera- 
tor proficiency and program quality 
(9). 

In a survey of school-based or 
school-linked public health sealant 
programs nationwide, it was reported 
that 70 percent used an operator and 
dental assistant, 19 percent used a sin- 
gle operator only, and 11 percent used 
a combination (10). Additionally, 63 
percent of programs removed debris 
and gross plaque from pit and fissure 
surfaces to be sealed by using a brush 
or rubber cup in a rotary instrument, 
29 percent used a toothbrush, and the 
remaining 8 percent used other tooth- 

cleaning techniques. Most public 
health sealant programs in Tennessee 
use a single operator only. Tooth 
cleaning is performed by one of two 
techniques: rotary instrumentation 
with fluoridated paste or by dry tooth- 
brushing. 

Waggoner and Siegal(8) provided a 
brief review of in vitro and in vivo 
studies of toothcleaning techniques 
for their effect on clinical sealant reten- 
tion, sealant bond strength, or depth of 
sealant penetration. Techniques re- 
viewed included rotary instrumenta- 
tion using rubber cups or brushes with 
pumice or paste (fluoridated and non- 
fluoridated), removal of debris with a 
sharp probe, supervised toothbrush- 
ing with fluoridated toothpaste, air 
abrasion, and others. In general, clini- 
cal studies suggest that independent 
of tooth-cleaning technique, sealant 
retention rates are similar (8,ll-13). 
Notwithstanding the existing body of 
evidence, none of the sealant studies 
compared sealant retention rates fol- 
lowing dry toothbrushing to those fol- 
lowing other conventional methods of 
cleaning. 

The purpose of this study was to 
determine if any difference in clinical 
sealant retention occurred as a result 
of applying sealant to pit and fissure 
tooth surfaces cleaned by dry brush- 
ing with a toothbrush versus rotary 
instrumentation with brush and 
fluoridated prophy paste. 

Methods 
In the fall of 1996, a pit and fissure 
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sealant study was conducted at 
Waverly Elementary School in 
Waverly, Tennessee. Consent of par- 
ent or guardian was obtained for 103 
children to participate in the study. 
These children met the study criteria 
in having four fully erupted perma- 

~~ ~ 

Send correspondence and reprint requests to Dr. GiUcrist, Tennessee Department of Health, Oral Health SeMces, Cordell Hull Building, Fifth Floor, 
425 5th Avenue North, Nashville, TN 37247. E-mail: tngilcrist@aol.com. Dr. Vaughan was formerly regional dental director for the MidCumberland 
region of the state and currently works part time in public health. Mr. Plumlee and Mr. Wade are statistical analyst supervisors in the Office of 
Policy, Planning, and Assurance of the Tennessee Department of Health. This manuscript has not been presented orally or as a poster. Manuscript 
received 5/11/98; returned to authors for revision: 6/22/98; accepted for publication: 9/10/98. 



Vol. 58, No. 3, Summer 1998 255 

nent first molar teeth with well-de- 
fined occlusal anatomy, free of dental 
caries and restorations. Of these 103 
children, only 74 were actually in- 
cluded as participants in the study. 
The others were eliminated because 
they were outside the desired age 
range (6 through 8 years old); because 
they moved out of the county; or be- 
cause they were unable to cooperate 
due to anxiety, gag reflex, or other 
conditions that made it difficult to ap- 
ply sealants. 

A half-mouth study design was 
used wherein prior to etching and 
sealing, upper and lower molars on 
one side of the mouth were cleaned 
with fluoridated prophy paste (Nu- 
Pro@) on a brush attached to a rotary 
instrument and on the opposite side 
using a toothbrush without paste. In 
each successive patient, the cleaning 
technique was alternated in regard to 
right and left sides of the mouth to 
control for operator preference. One 
dentist who was experienced in con- 
ducting school-based sealant pro- 
grams examined the teeth, cleaned 
each tooth for exactly 15 seconds using 
one of the two aforementioned tech- 
niques, and applied all the sealants. 

A single operator, half-mouth tech- 
nique was used for applying the 
sealant. Subsequent to the tooth-clean- 
ing step, the permanent molars were 
washed, isolated with cotton rolls, and 
dried with compressed air for 15 sec- 
onds. Pit and fissure surfaces were 
etched for 20 seconds using Enamel 
Prep@,a 37 percent orthophosphoric 
gel etchant. The etched teeth were 
washed, isolated, and thoroughly 
dried for 15 seconds. A light-cured 
opaque sealant (Helioseal@) was ap- 
plied with a canula to the pit and fis- 
sure surfaces of the teeth. A high inten- 
sity visible light (Max Light@) with a 
13 mm diameter, 80 degree fiber optic 

probe was used to expose each tooth 
to a 20-second burst of high-intensity 
visible light necessary for polymeriz- 
ing the sealant. 

Approximately 12 months after the 
sealants were applied, the children 
were recalled for evaluation. A port- 
able dental chair ( A d d )  and dental 
light (Aseptico@) were set up in the 
elementary schools. A dentist experi- 
enced in conducting clinical sealant 
studies, but who was completely blind 
in regard to cleaning method location, 
examined each child for sealant reten- 
tion using an explorer and front sur- 
face mouth mirror. Only the occlusal 
surfaces of the teeth were evaluated 
and retention of the opaque sealant 
was determined by visual confirma- 
tion as being completely retained 
(presence of sealant on all three areas 
of the occlusal surface-mesial, central, 
and distal thirds), partially retained, or 
completely missing (14). 

Results 
Sixty-three (85%) of the original 74 

children receiving a single application 
of sealant were available for recall 12 
months later. Sealant loss and reten- 
tion by technique is presented in Table 
1. The overall clinical sealant retention 
was over 98 percent. None of the teeth 
had sealant completely missing; par- 
tial lossof sealant wasobserved in four 
different children. Three of the four 
partially missing sealants occurred on 
the upper right molar and one on the 
lower right molar. While the propor- 
tion of sealants retained by both tech- 
niques was very high over the study 
period, the greatest amount of reten- 
tion occurred with the dry brushing 
technique. The mean withinchild dif- 
ference in proportions of lost sealants 
for the two methods was 0.016 (95% 
CI=-0.016,0.048). 

Discussion 
From 1987-96, the experience of the 

Oral Health Services Section of the 
Tennessee Department of Health has 
been that cleaning techniques using 
rotary instrumentation yield high 
clinical sealant retention rates ranging 
from 90 percent to 98 percent at 12 
months. Comparable experience with 
dry toothbrushing has not been stud- 
ied. Although the evidence in the lit- 
erature suggests that sealant retention 
rates are similar regardless of tooth- 
cleaning technique employed, the 
clinical studies are relatively few and 
none have evaluated the technique of 
dry toothbrushing. Consequently, the 
authors were curious to see how dry 
brushing compared to rotary instru- 
mentation with paste in regard to clini- 
cal sealant retention. Results of this 
study show no difference in clinical 
sealant retention between these two 
cleaning techniques. 

Since almost one-third of public 
health sealant programs across the 
country use a toothbrush to clean teeth 
prior to sealant application, the accept- 
ability of this technique in relation to 
clinical retention is important. In some 
of these programs children are doing 
the actual brushing rather than the op- 
erator. One might surmise that profi- 
ciency and consistency of brushing 
could not be controlled with this ap- 
proach, and that it might adversely 
affect clinical sealant retention if 
plaque and debris are not adequately 
removed from fissure areas, especially 
in children with poor oral hygiene. 
Nevertheless, in one study where chil- 
dren brushed with a fluoridated tooth- 
paste and thoroughly rinsed, under 
the supervision of a dentist who sub- 
sequently checked their molars to en- 
sure they were cleanand free of debris, 
clinical retention rates at 4 and 6 years 

TABLE 1 
Sealant Retention 12 Months after Single Application by Cleaning Technique 

No. Teeth with Sealant Percent Teeth with Sealant 

No. Teeth Partially Completely Partially Completely 
Cleaning Technique Sealed Missing Missing Missing Retained 

Rotary instrument with 126 3 0 2.4 97.6 

Toothbrush without paste 126 1 0 0.8 99.2 
Both techniques 252 4 0 1.6 98.4 

brush and fluoride paste 
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of age were 73 percent and 58 percent, 
respectively (12). 

In this study, the examiner was un- 
aware of the assignment of side of the 
two tooth-cleaning techniques within 
the mouth of each child. However, the 
operator who applied the sealants was 
not masked, as he had just previously 
cleaned the teeth. In principal, it is 
ideal to reduce or eliminate any poten- 
tial for bias in the study design. For 
practical and logistical purposes, an 
effort was made, barring minor 
changes in technique, to simulate the 
actual clinical setup-including per- 
sonnel, equipment, and sup- 
plies-available at a typical school- 
based public health sealant project in 
Tennessee. 

Recommendations for wide-scale 
adoption of a particular tooth-cleaning 
technique are not possible based upon 
the results of this one study that in- 
cludes a small sample of children fol- 
lowed over a short period of time. 

Nevertheless, this study does provide 
evidence to suggest that dry brushing, 
when properly performed by the op- 
erator, is an acceptable and practical 
alternative to rotary instrumentation 
for cleaning teeth prior to dental 
sealant application. 
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