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entist-supervised, patient- 
applied vital bleaching, using 

ine the effects of a 10% carbamide 
peroxide bleaching gel on the sul- 
cular epithelium, marginal gingiva, 
adjacent gingival tissues, and other 
oral mucosae, but also to develop 
standardized evaluation criteria for 
each of these areas, to be applied in 
clinical trials and descriptions. 
Ranking scales of 0-3 were used to 

D 
10% carbamide peroxide, has 
gained wide acceptance in the 
United States. However, the effects 
of exposure of oral soft tissues to 
carbamide peroxide continue to 
raise concerns. The purpose of this 
pilot project was not only to exam- 

assess the gingiva and other oral 
mucosae. Gingival crevicular fluid 
volume also was used to evaluate 
sulcular health. The results indicate 
that this 10% carbamide peroxide 
gel and application technique, 
when applied in a soft, custom- 
fabricated stent for 7 days, caused 
minimal clinically detectable 
changes in the gingival tissues and 
oral mucosae. The methodical use 
of the five indices applied in this 
study allowed for a thorough, 20- 
minute-per-subject evaluation of 
the soft tissues. 

Figure 1. Patient applying 10% 
carbamide peroxide gel into labial 
reservoirs of  bleaching stent fabricated 
fiom so$ tray material. Scalloped 
borders follow the gingival contour and 
approximate the marginal gingival 
tissues. 
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The bleaching material most com- 
monly used in dentist-supervised, 
patient-applied nightguard vital 
bleaching (NGVB) as described by 
Haywood and Heymannl is 10% 
carbamide peroxide. Although its 
efficacy as a bleaching agent has 
been demonstrated,2.3 the safety of 
its use in NGVB continues to be 
questioned,4-7 because of general 
concerns related to the effects 
of oxygenating agents on oral 
soft tissues. 

An in-depth review of the safety of 
10% carbamide peroxide was pre- 
sented during the sponsor-related 
Symposium on Esthetic Restorative 

Specific issues relating 
to the safety of carbamide peroxide 
bleaching agents were addressed by 
Haywood and Heymann'o in 199 1 
and Woolverton et a1.11 in 1993. 
Scherer et a1.I2 conducted a 6-week 
study where a 10% carbamide per- 
oxide bleaching agent applied by 
two distinctly different techniques 
revealed no adverse gingival effects 
as measured by the Gingival Index 
(GI) of Loe and Silness, sulcular 
temperature, and an in-office 
enzyme testing system. No other 
oral soft tissues were evaluated in 
the latter study. Reinhart et al.'3 
evaluated the effects of two com- 
mercially available carbamide 
peroxide bleaching systems and a 
carbamide peroxide oral antiseptic 
on the gingival tissues using the 
Plaque Index (PI) of Silness and 
Loe and the GI of Loe and Silness 
in a double-blind, randomized, 
controlled clinical trial. Again, the 

effects of carbamide peroxide on 
other oral soft tissues were not 
assessed. Schulte et al.14 reported 
the results of a 28-day clinical trial 
which showed no statistically signif- 
icant differences in gingival 
inflammation measured using the 
GI of Loe and Silness from pre- 
treatment assessment through any 
point during the study. However, 
the authors note the limitation of 
using a single index, and recom- 
mend additional research to further 
evaluate the effects of dentist-super- 
vised, patient-applied bleaching 
agents on gingival tissues. 

The purpose of this pilot study was 
to examine the effects of a 10% car- 
bamide peroxide bleaching solution 
on the sulcular epithelium, marginal 
gingiva, adjacent gingival tissues, 
and other oral mucosae of 10 sub- 
jects undergoing dentist-supervised, 
patient-applied bleaching, and to 
develop standardized evaluation cri- 
teria for these oral soft tissues in 
more extensive clinical trials. 

M A T E R I A L S  A N D  M E T H O D S  

The study protocol was reviewed 
and approved by the supporting 
institution's Human Assurance 
Committee. Ten subjects who 
expressed an interest in having their 
teeth whitened were enrolled and 
each provided consent for 
participation in the study. The ten 
teeth to be bleached in this study 
were the maxillary teeth in the 
premolar/anterior region: right 
second premolar through left 
second premolar. Subjects who had 

had one or more premolars 
extracted for orthodontic purposes 
had fewer than ten teeth treated. 
Maxillary polyvinylsiloxane 
(Reprosil'", L.D. Caulk Division, 
Dentsply International Inc., 
Milford, DE) impressions were 
made and cast in improved dental 
stone (Silky-Rock Die Material- 
Violet", Whip Mix Corporation, 
Louisville, KY). To create reservoirs 
for the bleaching gel, as per the 
manufacturer's instructions, the 
facial surfaces of the casts of those 
teeth to be treated were coated with 
light-cured blockout material (LC 
Block-out Resin'", Ultradent 
Products, Inc., South Jordan, UT). 
Stents were fabricated from soft, 
flexible tray material (Sof-Tray", 
Ultradent Products, Inc., South 
Jordan, UT) and trimmed to 
approximate, but not cover, the 
gingival margins of both the facial 
and lingual surfaces (Figure 1). 

Before initiating treatment, baseline 
data relating to the condition of the 
oral soft tissues were recorded in 
the following manner: the health of 
the marginal gingival tissues was 
assessed by modifying the PI of 
Silness and Loe.'5 The greatest 
amount of plaque from any 
location on the facial surface of 
each tooth being bleached was 
recorded, rather than using the 
average amount of plaque derived 
from sampling four surfaces as 
suggested by Silness and Loe. To 
quantify the amount of plaque 
present on each tooth the original 
0-3 scale and descriptions of 
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over a 10-second time period was 
used to sample the volume of 
gingival crevicular fluid. The 
readings from the Periotron 6000 
were recorded in the instrument's 
arbitrary volume scale (Table 2). To 
evaluate any ulceration of the non- 
marginal gingival tissues and non- 
gingival oral mucosae, indices were 
developed using a 0-3 rating scale 
similar to the modified GI (Table 3). 
The indices were titled non- 
marginal gingival index (NMGI) 
and non-gingival oral mucosae index 
(OMI). The areas examined using 
the OM1 were the palate, labial 
mucosae, buccal mucosae, tongue, 
and floor of the mouth. 

From Loe H. The gingival index, plaque index and the retention index systems. 
J Periodontol 1967; 38:610-616. 

Silness and Loe (Table 1) were 
used. The GI of Loe and Silness'5 
was also modified. Rather than 
calculating the average degree of 
gingival inflammation obtained by 
assessing the inflammation from the 
traditional four surfaces, the greatest 
degree of inflammation from any 
point on the facial surface of each 
tooth was recorded. Again, the 
original 0-3 scale and description 

of Loe and Silness were used to 
quanti6 the degree of marginal 
gingival inflammation associated 
with each tooth (Table 1). To 
determine the condition of the 
gingival sulcus, gingival crevicular 
fluid volume (GCFV) was measured 
using a Periotron 6000'" (Pro Flow 
Incorporated, Amityville, NY) and 
following the manufacturer's 
instructions. The one-strip method 

At each evaluation period, a specific 
order of examination was followed. 
The study teeth were examined in 
ascending order for each index using 
the Universal Numbering System 
(1-32). The modified PI was scored 
and recorded, followed by cotton 
roll isolation of the maxillary arch 
for GCFV assessment. After the 
GCFV had been registered and the 
modified GI measurements made 
and recorded, the NMGI was 
assessed and recorded. Finally, the 

Modified from Golub LM, Kleinberg I. Gingival crevicular fluid: 
a new diagnostic aid in managing the periodontal patient. Oral Sci 
Rev 1976; 8:4941. 
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OM1 was evaluated and recorded in 
the following sequence: hard palate, 
upper labial mucosa, lower labial 
mucosa, right buccal mucosa, left 
buccal mucosa, tongue, and floor 
of the mouth. This methodical 
approach established a routine that 
allowed for a thorough, 20-minute 
per subject evaluation. 

Following baseline evaluation, each 
subject was examined to assure 
proper fit of the bleaching stent. 
The treatment protocol was 
reviewed with each subject and a 
sample of 10% carbamide peroxide 
gel (Opalescence'", Ultradent 
Products, Inc., South Jordan, UT) 
was provided. The subjects were 
instructed to apply only enough gel 
to fill the reservoirs on the facial 
surfaces of the stent (Figure 1) and 
to wear the stents for approximately 
8 hours at night. For this study, 
prophylaxis was not performed 
before starting the treatment proto- 
col, nor did the subjects receive oral 
hygiene instructions. After the 
bleaching procedure was initiated, 
the baseline soft tissue assessment 
was repeated on days 1, 3, and 7. 

Figure 2. Close-up of  lefi canine/premolar region showing plaque and 
marginalgingival inflammation of subject NE at baseline. This illustration 
corresponds to Tables 4 and 5. 

The study period and active 
patient-applied treatment ended on 
day 7. In addition to the objective 
parameters, subjective comments 
were solicited from the subjects 
with regard to problems associated 
with the bleaching technique. 

RESULTS 

Changes from baseline were 
assessed using analysis of variance. 
There were no statistically signifi- 
cant changes in any of the study 

Figure 3. Interdental papilh 
between maxillary central 
incisors of subject SEE at 
baseline. Baseline recording 
of  0 noted in Table Z 

variables from baseline on day 1, 3, 
or 7 (p > 0.05 for all). Sample data 
from representative subjects are pre- 
sented in tabular form (Tables 4-8), 
and are indicative of the specificity 
of the criteria used on all of the 
study participants. Figures 2-7 are 
photographs of sample patients at 
different evaluation intervals show- 
ing the clinical status of various oral 
soft tissues relative to the corre- 
sponding indices. 

V O L U M E  7 .  N U M B E R  1 21 



J O U R N A I .  O F  E S T H E T I C  DEN'I ' IS ' I  K Y  

D I S C U S S I O N  

In order to systematically evaluate 
the oral soft tissues, a number of 
standard indices were considered. 
The PI of Silness and Lo, and the 
GI of Loe and Silness are well rec- 
ognized as clinical indicators of 
marginal gingival health. Due to 
the small sample size in this pilot 
study, the PI and the GI were mod- 
ified to reflect a worst-case scenario. 
Although the same 0-3 ranking was 
used, the PI and GI evaluations 
were confined to the facial surfaces 
of the study teeth to correlate with 
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the carbamide peroxide gel being 
applied on the facial surfaces. In 
this manner, potentially lower mea- 
surements obtained from the 
lingual surfaces would not lower 
the individual tooth's PI or GI by 
averaging. Gingival crevicular fluid 
volume is associated with periodon- 
tal status, specifically indicating the 
health of the sulcular epithelium. 
Golub and Kleinberg'G developed a 
device currently marketed as the 
Periotron 6000 for electronically 
quantitating the crevicular fluid 
volume. In this study, a single 

sample of gingival crevicular fluid 
from the facial sulcus of the tooth 
was measured and recorded using 
the Periotron 6000. Sampling from 
only the facial sulcus was done to 
reflect the status of the sulcular 
region immediately adjacent to 
where the carbamide peroxide gel 
had been applied. The PI, GI and 
GCFV, when interrelated, demon- 
strate the overall health of the 
sulcus and marginal gingiva. No 
attempt was made in this study to 
control the influence of dental 
plaque on the marginal gingiva or 
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ULM = upper labial mucosa, 
LLM = lower labial mucosa, 
RBM = right buccal mucosa, 
LBM = left buccal mucosa, and 
FOM = floor of the mouth. 

sulcular epithelium. Patients did 
not experience a prophylaxis at any 
time during the study, nor did they 
receive oral hygiene instructions. 
Because plaque is directly related to 
the health of the marginal gingiva 

and sulcular epithelium, a modified 
PI was used to assess the effect of 
plaque on these tissues versus those 
inflammatory changes which 
might be related to contact with 
carbamide peroxide. 

The GI relates only to marginal 
gingival tissues which are affected 
by the presence of dental plaque. 
As such, different indices were 
required to evaluate the non- 
marginal gingival tissues and 

Figure 4. Interdentalpapilla between maxillary central incisors 
ofsubject SEE on day 3. Note injlammation of non-marginal 
gingival tissue in this area. Table 7 indicates a score of 2 on the 
NMGIfor teeth 8 and 9 on day 3. 

Figure 5. Interdental papilla between maxillaty central incisors 
ofsubject SEE on day 7. Note resolution of inflammation. The 
NMGI is 0 on day 7, as shown in Table 7. 
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Figure 6 Mild localized inflammation, roughly I cm in 
diameter, on the right hardpalate in the rugae, approximately 
0.6cmfi.om tooth 7, seen on day 3 in subject DOE. After 
questioning, the patient revealed that she bad burned her 
mouth while eatingpizza the night before. Table 8 shows u 
rating o f  I for the hardpalate on day 3. 

Figure 7. Mild localized inflammation o f  the right bardpalate 
persists on day 7 in the rugae area of subject DOE. Table 8 
again shows a rating of  I for the hardpalate on day 7. 

non-gingival oral mucosae. The 
ordinal scale of the GI provided a 
basis for developing two additional 
standardized clinical indices which 
could be used to assess epithelial 
changes in other oral mucosal sites. 
Hence, the NMGI and OM1 use 
rankings identical to the PI and GI. 

Although the data reflect only a 
7-day treatment period, the subjects 
were closely monitored in an effort 
to detect any adverse reactions. 
Analysis of variance indicates that 
no statistically significant changes 
occurred from baseline at any 
examination interval with any of 
the study parameters. In some 
patients there were subtle changes 
detected in the marginal gingival 
tissues which increased scores in the 

modified GI. However, none of 
these changes was clinically signifi- 
cant or altered the course of the 
treatment regimen. When individ- 
ual data were reviewed during the 
course of the study, three of the 
subjects had various 1-point 
increases in their modified GI, asso- 
ciated with isolated teeth. These 
minor increases in the modified GI 
score were not seen in a generalized 
fashion with any of the subjects. All 
subjects had baseline NMGIs and 
OMIs of 0. Three subjects had a 
total of four sites in which the 
NMGI score changed from 0 to 1. 
Three of these changes were noted 
on day 3 but were resolved by the 
day 7 evaluation. The fourth inci- 
dence was detected on day 7. Only 

one subject had any alteration from 
baseline in the OMI. This individ- 
ual had a localized mild ulceration 
on the hard palate that was noted 
on days 3 and 7. Upon questioning, 
the subject revealed the ulceration 
to have been related to a burn from 
hot food eaten on day 2. The 
occurrence of a positive finding 
such as this, unrelated to the 
bleaching regimen, emphasizes the 
need for professional monitoring of 
patient-applied bleaching. The only 
other observation of note was the 
high readings noted with the 
GCFV on all subjects not corre- 
sponding to the state of clinical 
health as indicated by the 
modified GI. 
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This pilot project was undertaken 
to develop criteria and to establish 
a method for scoring any changes 
in the gingival tissues and oral 
mucosae of patients undergoing 
dentist-supervised, patient-applied 
NGVB. The protocol presented is 
proposed for systematically investi- 
gating potentially adverse soft 
tissue responses during future 
NGVB trials. The results of this 
pilot study indicate that a 10% 
carbamide peroxide gel and appli- 
cation technique, when applied in 
a soft, custom-fabricated stent for 
6 days, initiated minimal clinically 
detectable changes in the gingival 
tissues and oral mucosae. 
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