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Factors Related to Utilization of Dental Services during 4 - 6 Months
of Pregnancy at Langsuan Hospital, Chumphon

Jintana Rattanal, Janpim Hintao? and Sukanya Tianviwat?
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Tel: 074-429875 Fax: 074-429875 E-mail: janpim.h@gmail.com

Abstract

A cross-sectional analytical study was conducted to determine the relationship between
utilization of dental services of pregnant women and some factors; oral health knowledge, attitude,
practices, perceived oral health, understanding and satisfaction of dental service. Data were collect-
ed from dental service records and questionnaire for interviewing women with 25 pregnancy weeks
or more at Langsuan Hospital, Chumphon. The results showed that 86 pregnant women utilized
dental services and 75 women did not use dental services. Factors statistically related to utilization
of dental services using bivariate analysis included the knowledge of pregnancy gingivitis causing low
birth weight and emergency dental service at 7 - 9 months is acceptable, the mother’s history of
receiving dental service at Langsuan Hospital, the attitude of increased oral health care during preg-
nancy due to the fear of effect of bad oral health on the fetus, perceived oral health problems,
perceived dental treatments, perceived need for treatment of oral diseases, and satisfaction on
dental appointment card. After adjusting the mother’s history of receiving dental service at Langsuan
Hospital, the factors that were still statistically related to utilization of dental services included the
attitude of increased oral health care during pregnancy due to the fear of effect of bad oral health
on the fetus (OR = 2.61) and perceived dental treatments (OR = 2.15).

Key words: Dental health behavior; Perceived oral health status; Pregnant women; Satisfaction;

Utilization of dental services
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Table 1 General characteristics of pregnant women classified by utilization of dental services

Use Not use
Characteristics N =86 N =75 p*
% (N) % (N)
Age group (years)
<20 24.4 (21) 18.7 (14) 0.368
> 20 - 35 65.1 (56) 64.0 (48)
35 and over 10.5 (9) 17.3(13)
History of systematic miscarriage
No 77.9 (67) 89.3 (67) 0.060
Yes 22.1(19) 10.7 (8)
History of diseases
No 89.5 (77) 94.7 (80) 0.109
Yes 10.5 (9) 53(4)
Disease complications during pregnancy
No 93.0 (80) 94.7 (71) 0.752
Yes 7.0 (6) 5.3 (4)
Education
Primary school 19.8 (17) 22.7(17) 0.361
Secondary school 46.5 (40) 50.7 (38)
High School/Vocational school 20.9 (18) 10.7 (8)
Diploma/Bachelor’s degree 12.8 (11) 16.0 (12)
Religion
Buddhist 98.8 (85) 100 (75) 1.000
Muslim and others 1.2 (1) 0

* Chi-square test
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#1579 1 (519)
Table 1 (Continued)

Use Not use
Characteristics N =86 N=75 p*
% (N) % (N)
Number of children
None 41.9 (36) 44.0 (33) 0.873
>1 58.1 (50) 56.0 (42)
Occupation
Unemployed 40.0 (43) 40.0 (30) 0.404
Agriculture 22.1(19) 29.3 (22)
Business/Government/ 27.9 (24) 30.7 (23)
State enterprise/Employees
Income balance
Insufficient income 10.5 (9) 9.3(7) 0.172
Sufficient income 75.5 (65) 85.4 (64)
Sufficient income and savings 14.0 (12) 53(4)
remaining
Health insurance
Universal coverage 89.5 (77) 84.0 (63) 0.352
Civil servant/ 10.5 (9) 16.0 (14)
Medical benefit scheme/
Social security scheme
Distance (km)
<20 61.6 (53) 52.0 (39) 0.264
> 20 38.4 (33) 48.0 (36)
Waiting time before first
appointment (months)
> 1 57.0 (49) 58.7 (44) 0.829
<1 43.0 (37) 41.3 (31)
* Chi-square test
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Table 6 The relationship between pregnant women’s utilization of dental services and other factors

Factors Adjusted 95 % Cl p
Odds Ratio
History of having received dental service 2.95 0.87 - 9.96 0.082
at Langsuan Hospital
Having perception of perceived dental 2.15 1.11-4.32 0.023
treatment
Having increased oral health care during 261 1.32-5.16 0.005

pregnancy due to the fear of effect of bad
oral health on the fetus

Overall correct percentage = 65.2 %
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The Correlation of Dental Sealant on Permanent First Molar in
Different Caries Status of Primary Teeth and Tooth Position with
Caries Prevalence after 5 Years
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Abstract

The objective of this retrospective study was to evaluate the correlation of dental sealant on
permanent first molar in different caries status of primary teeth and tooth positions with caries
prevalence after 5 years. Secondary data was drawn from Yimsodsai Dekthaifundee project. The
samples were 920 first permanent molars of the 6" grade students in 2011 academic year as in a
responsibility of Pranangklao Hospital, Nonthaburi province. The result showed that sealed and non-
sealed molars, primary caries status and tooth position were statistically correlated with caries
prevalence (p = 0.012, p = 0.014, p = 0.000 respectively). Mandibular first molars in dmft > 6 groups
with sealed status were statistically correlated with caries prevalence (p = 0.044). The caries incidence
of the sealed group was 0.53 times to the non-sealed group (OR = 0.53, 95 % Cl 0.283 - 0.987) and

this program should be continued.
Key words: Dental sealant; Permanent first molar; Dental caries; Primary teeth status
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Table 1 Distribution of sealed and non-sealed permanent first molar classified by explanatory

variables
Factor Sealed (%) Non-sealed (%) Total
dmft
=0-5 329 (66.3) 167 (33.7) 496 (53.9)
>6 264 (62.3) 160 (37.7) 424 (46.1)
Mean + SD 4.6 +3.6 53+39 48 + 3.8
Permanent first molar
Maxillary 291 (63.3) 169 (36.7) 460 (50)
Mandibular 302 (65.7) 158 (34.3) 460 (50)
Total 593 (64.5) 327 (35.5) 920 (100)
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Table 2 The correlation of caries prevalence of permanent first molar with explanatory variables

after 5 years
Factor Caries affected (%) Caries free (%) OR 95 % Cl p
N = 256 N = 1,408
dmft
dmft=0-5 59 (11.9) 437 (88.1) 0.60 0.409 - 0.850 0.004
dmft > 6 79 (18.6) 345 (81.4) 1.0
Sealant
Sealed 76 (12.8) 517 (87.2) 0.63 0.435 - 0.907 0.012
Non-sealed 62 (19.0) 265 (81.0) 1.0
Permanent first molar
Maxillary 48 (10.4) 412 (89.6) 0.48 0.328 - 0.699 0.000
Mandibular 90 (19.6) 370 (80.4) 1.0

Significant difference at the 0.05 level

A15199 3 ANNETUS TN TARlsATiugvesiun s TUsNAUN SIAda Ugueiulesuly 5 U uay
Funmutadese g
Table 3 The correlation of caries prevalence of permanent first molar with sealant after 5 years

and classified by explanatory variables

Factor Sealant  Caries affected (%) Caries free (%) OR 95 % Cl p

dmft=0-5 Sealed 33 (10.0) 296 (90.0) 0.61 0.348 - 1.050 0.072
Non-sealed 26 (15.6) 141 (84.4) 1.0

dmft = 6 Sealed 43 (16.3) 221 (83.7) 0.67 0.409-1.099 0.111
Non-sealed 36 (22.5) 124 (77.5) 1.0

Maxillary Sealed 27 (9.3) 264 (90.7) 0.72 0.394-1.320 0.287

first molar Non-sealed 21 (12.4) 148 (87.6) 1.0

Mandibular  Sealed 49 (16.2) 253 (83.8) 0.55 0.346 -0.884 0.013

first molar Non-sealed 41 (25.9) 117 (74.1) 1.0

Significant difference at the 0.05 level
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Table 4 Comparison of caries prevalence between 5-year sealant and non-sealant permanent

first molar as classified by caries status of primary teeth during school grade 1 and

permanent first molar position

Factor Sealant Caries affected  Caries free  OR 95 % Cl p
(%) (%)
Maxillary dmft =0-5  Sealed 14 (8.5) 150 (91.5) 0.62 0.268-1.432 0.259
First molar Non-sealed 11 (13.1) 73(86.9) 1.0
dmft = 6 Sealed 13 (10.2) 114 (89.8) 0.86 0.357 - 2.050 0.726
Non-sealed 10 (11.8) 75(88.2) 1.0
Mandibular dmft =0-5  Sealed 19 (11.5) 146 (88.5) 0.59 0.283-1.231 0.157
First molar Non-sealed 15 (18.1) 68(81.9) 1.0
dmft = 6 Sealed 30 (21.9) 107 (78.1) 0.53 0.283-0.987 0.044
Non-sealed 26 (34.7) 49 (65.3) 1.0

Significant difference at the 0.05 level
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Effectiveness of Silver Diamine Fluoride for Arresting Dental Caries
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Controlled Trial with 12-month Results
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Abstract

The aim of this study was to compare the effectiveness of silver diamine fluoride (38 % SDF)
for arresting dental caries among different frequency of application. A double blind randomized
controlled trial was conducted among 295 children, aged 2 - 5 years who had at least one active
carious lesion on upper anterior teeth at child care centers and kindergartens at Chaleomprakiat and
Bokua districts, Nan. The children were divided into three groups of SDF application: (1) one time per
year; (2) two times per year and (3) three times per year and followed up every 6 month. The pro-
gression of carious lesion was evaluated every 6 month for 12 months. The proportions of active
carious surfaces which turned to arrested carious surfaces among three groups at 6 months were 34.5
%, 38.0 % and 38.8 % and at 12 months were 53.2 %, 60.0 % and 84.5 %, respectively. The mean of
the arrested carious surfaces among three groups at 6 months was 2.2, 2.5 and 2.6 and at 12 months
was 4.6, 5.2 and 6.7. Group 3 times had significant better results than group 2 and 1 times. In con-
clusion, the application of SDF 3 times per year provided effectiveness in dental caries arresting among

primary teeth better than group 2 and 1 times per year.

Key words: Arrested dental caries; Silver diamine fluoride; Optimal frequency of application;

A randomized controlled trial
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Figure 2 Clinical appearance of teeth at baseline
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Figure 3 Clinical appearance of teeth after treatment with silver diamine fluoride
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Table 1 Fundamental data of children at baseline, 6 and 12 months

Group P
1. SDF- 2. SDF- 3. SDF-
1 time/year 2 times/year 3 times/year
Baseline  Children (N) 98 98 99
Age 43 +0.9 43+ 1.0 43+10 0.800
Caries experience 10.2+4.4 103+ 4.4 104 +£48  0.960
(mean of dmft score)
Mean of active carious 6.9 £5.1 7.4 +6.1 7.2+53 0.800
surface
6 months Children (N) 90 85 91
(N = Age 43 +0.9 43+ 1.0 43+1.0 0.910
266) Caries experience 10.2+43 10.4 + 4.8 104 + 4.9 0.980
(mean of dmft score)
Mean of active carious 7.1 +51 7.7+509 74+54 0.730
surface
12 months Children (N) 86 79 83
(N = Age 43+ 0.9 43 +09 43+1.0 0.980
248) Caries experience 104 £ 4.3 104+ 48 10.3+£4.9 0.940
(mean of dmft score)
Mean of active carious 7.4 + 5.1 7.7+ 6.0 7.7+54 0.920
surface
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Table 2 Percentage of mean of caries arrested ratio and mean of caries arrested at 6 and 12 months

Group P
1. SDF- 2. SDF- 3. SDF-
1 time/year 2 times/year 3 times/year
Baseline Mean of active carious 6.9 +5.1 7.4 + 6.1 72+53 0.800
(N = 295) surface
6 months Percent of arrested 34.5 + 30.6 38.0 + 35.6  38.8 + 34.6 0.651
(N = 266) caries
Mean of arrested 22+ 25 25+ 38 2.6 + 3.7 0.687
surfaces
12 months  Percent of arrested 537 £30.7° 61.6 +351° 834 +300° < 0.001%
(N = 248) caries
Mean of arrested 46+37° 5244 67151 0.006*
surfaces

a and b represent significant difference among groups and a < b.

*p < 0.05
** 5 < 0,001
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Table 3 Percentage of mean of caries arrested ratio from simulation of missing data

Type of Control Experiment Group p
analysis group group 1 2 3

ITT (N = 295)

Best case 1,2 3 50.5 + 35.7° 53.3 + 38.8° 85.7 + 28.0° < 0.001**
Worst case 1,2 3 55.6 + 35.3° 64.5 + 36.1° 77.6 £ 36.1° < 0.001**
ITT (N = 295)

LOCF 51.1 + 35.1° 55.1+381% 785 +345° < 0.001*

a and b represent significant difference among groups and a < b.

* 5 < 0.001

A157991 4 ANRALAUTIugTIgNVendudodIaastayaiiniely

Table 4 Mean of arrested carious surface from simulation of missing data

Type of Control Experiment Group p
analysis group group 1 2 3

ITT (N = 295)

Best case 1,2 3 4.3+ 3.7° 4.4 + 4.5° 65+49°  <0.001*
Worst case *** 1,2 3 4.4 + 3.6° 5.4 +4.8%° 6.0 + 5.1° 0.039*
ITT (N = 295)

LOCF 4.3+ 3.7° 4.6 + 4.5° 6.1+ 5.1° 0.010*

a and b represent significant difference among groups and a < b.

* b < 0.05
* 5 < 0.001

*** group 1 = group 2, group 2 = group 3, group 3 > group 1
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Abstract

Household vinegar consists of acetic acid, which is a chelating agent. Therefore, it has the
potential to remove coffee stains on acrylic resin surfaces. As a result, the purpose of this study was
to evaluate the capability of vinegar on removing coffee stains on acrylic resin surfaces. One hundred
and twenty heat-polymerized acrylic resin specimens with the dimensions of 20 x 50 x 2 mm were
stained using coffee solutions, then specimens were subjected to 4 stain removal methods (N = 30
each): immersion in distilled water for 8 hours (Group 1), immersion in 5 % vinegar for 8 hours (Group
2), ultrasonication in distilled water for 15 minutes (Group 3), and ultrasonication in vinegar for 15
minutes (Group 4). Stain removal ability was evaluated by determining two color difference values:
AE, (comparing between stained specimens before and after stain removal procedures) and AE,
(comparing between the baseline specimens and after stain removal procedures). Data were analyz-
ed using One-way analysis of variances (ANOVA) and post-hoc Tukey’s HSD test at a confidence
level of 95 %. There was no statistically significant difference in AE, values between Groups 1, 2 and
4 (p < 0.05). Group 3 showed a significant lower AE, values than other groups. For AE,, the results
indicated that AE, value in Group 1 is significantly lower than other groups. In conclusion, immersion
of acrylic denture base in vinegar or distilled water for 8 hours and ultrasonication in vinegar for 15
minutes showed the same result on stain removal ability. However, all coffee stains on acrylic resin

surfaces were not removed completely by all methods.
Key words: Denture cleanser; Vinegar; Acrylic resin; Stain
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Introduction

Maintaining cleanliness of dentures is
essential to maintain good oral health in elderly
patients. Poor hygiene of dentures may result in
the accumulation of stains, plaque and calculus
on the denture surfaces, which can lead to the
colonization of pathologic microorganisms causing
denture stomatitis." Staining of dentures can be
caused by beverages such as tea or coffee, espe-
cially in the case of drinking those beverages over
long period of times. Poor denture esthetics caused
by staining may affect the patient’s confidence,
sociability and quality of life. Patients may request
the dentist to remove stains and clean the denture
to improve the esthetics so that it would not be
a burden for the |oatier1t.2 It could be useful for
elderly patients to use non-toxic household chem-
icals as denture cleansers.

Household vinegar is used as a popular
cleaning agent. It has been used to clean the
countertops, glass surfaces, coffee makers, and
other smooth surfaces.” Vinegar has also been
suggested to be used as a denture cleanser be-
cause of its antimicrobial |ootentiat.4’5 Using
vinegar as a denture cleanser showed reduction
of Candida albicans from the acrylic resin sur-
faces.® However, there is a lack of study on the
coffee stain removal ability of vinegar on acrylic
resin denture bases.

Drinking coffee causes staining on the
surface of acrylic resin denture bases which is
difficult to remove by using mechanical method.
It has been hypothesized that oxidative polym-
erization and calcium bridging of polyphenols in
coffee causes stain formation and its stabilization

on material surfaces.”® An effective method to

remove such stable stains is to use chelating
agents that can inhibit or destroy the polymeri-
zation reaction and calcium bridging of polyphe-
nols. Acetic acid existing in vinegar appears to be
a chelating agent.9 Therefore, vinegar has the
potential to be able to clean the stained acrylic
resin surfaces. The purpose of this study was to
evaluate the coffee stain removal ability of
household vinegar from acrylic resin surfaces. In
addition, the effect of using vinegar together with
an ultrasonic cleaner to remove coffee stained

on acrylic resin surfaces was investigated as well.

Materials and methods

One hundred and twenty rectangular
shaped heat-polymerized acrylic resin specimens
(Meliodent, Heraeus Kulzer, Hanau, Germany)
with the dimensions of 20 x 40 x 2 mm were
prepared as specified by the manufacturer, at
ratio of 2.2 (powder) to 1 ml (liquid). Acrylic res-
in was heat polymerized at 73 + 1°C for 90 min-
utes followed by water at 94 °C for 30 minutes.
After samples were allowed to cool, the excess
and flashes were removed. Specimens were
manually finished using a circular motion with
sequences of 600, 800, 1,000 and 1,200-grit sand-
paper and wet polished with slurry pumice on a
rag wheel, followed by calcium carbonate.

Stains were created by immersing speci-
mens in a coffee solution prepared with 1 table-
spoon of coffee powder (Nestcafe’, Nestle,
Bangkok, Thailand) mixed with 100 ml of boiling
water. Specimens were exposed to the coffee
solution at 37° + 1°C for 30 days. The coffee
solutions were renewed every 3 days. After 30

days of immersion, acrylic resin specimens were
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run through with water for 30 seconds and kept
in a dry condition for 24 hours prior to the stain
removal experiments.

Stained specimens were subjected to 4
different stain removal methods (N = 30 each):
immersion in distilled water for 8 hours (Group
1), immersion in 5 % household vinegar (Heinz,
Win Chance Foods, Samutprakarn, Thailand) for
8 hours (Group 2), ultrasonication in distilled
water for 15 minutes (Group 3), and ultrasonica-
tion in 5 % household vinegar for 15 minutes
(Group 4). All experiments were conducted in
closed containers at room temperature. Stain
removal ability of each experimental group was
evaluated by determining two color difference
values (AE, and AE,). The AE, was calculated by
comparing color difference on stained specimens
between before and after being subjected to
stain removal procedures. The AE, calculation
was performed by comparing color changes be-
tween the baseline specimens (before being
stained) and stain removal specimens. All color
measurements were performed using spectro-
photometer (Hunter Lab Model ColorQuest XE,
Hunter Associates Laboratory, Reston, VA, USA).
The spectrophotometer was calibrated according
to the manufacturer’s instruction prior to the
experiment. Two color difference values (AE,
and AE,) were calculated using the CIE L*a*b*
system and quantified by the National Bureau of
Standards (NBS) with NBS units (NBS unit = AE x
0.92)'%"

cording to NBS'**2 was shown in Table 1.

Categorization of color differences ac-

The results of color difference were ana-
lyzed by using One-way analysis of variances
(ANOVA) and Tukey’s HSD test to determine

whether there were significant differences among

the color difference values in all experimental
groups. All data were analyzed at a confidence
level of 95 % using statistical software (SPSS 17.0,
SPSS for Windows; SPSS Inc, Chicago, IL, USA).

Means, standard deviations (SD) and NBS
units of the AE, and AE, were presented in
Table 2.

The results of One-way ANOVA for AE1
showed a statistically significant difference
among the experimental groups (p < 0.05) (Table
3). Further analysis with Tukey’s HSD test indi-
cated a significantly lower AE, value for Group
3 (Table 2). However, there is no statistically
significant difference in color changes between
Groups 1, 2 and 4. For AE,, the results of One-
way ANOVA (Table 3) showed a statistically sig-
nificant difference among the experimental
groups (p < 0.05). Tukey’s HSD test indicated a
significantly lower AE, value for Group 1. How-
ever, there is no statistically significant difference
in color changes between Groups 2, 3 and 4
(Table 2).

Discussion

The purpose of this study was to evaluate
stain removal capability of 4 different cleaning
protocols using household vinegar as a cleaning
solution. The results showed a statistically signifi-
cant difference in the color changes of the
stained acrylic resins when comparing before and
after cleaning among all experimental groups.
Therefore, according to the results of this study,

the research hypothesis was rejected.
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Vinegar appears to be a mild acid which
has a distinctive sour taste and a pungent smell,
but it also seems to have an antimicrobial ef-
foct 1314

in household vinegar is comparatively small

However, the volume of acetic acid used

(approximately 5 % by volume). Vinegar has been
reported to be an alternative solution for clean-
ing dentures. Overnight immersion of acrylic
resin denture based in 5 % vinegar showed sig-
nificant reduction of Candida albicans on the
acrylic resin surfaces, in vitro® A previous study
reported that immersion of 4 % household vin-

eqar for 8 hours showed comparable antifungal

properties to other commercial products.15 An-
other study was performed to evaluate antifun-
gal properties of 100 % white vinegar compared
to other chemicals. The result showed that im-
mersion of contaminated specimens 10 minutes
in 100 % white vinegar showed the most effective
results and author suggested that this agent is
cost-effective and easy to access and thus may
be appropriate for household use.'® Besides the
antifungal properties, household vinegar has a
potential on stain removal capabili‘ty.7_9 How-
ever, lack of study on stain removal capability is

presented.

Table 1 Categorization of color differences according to National Bureau of Standards

Critical marks of color difference NBS Units
Trace 0.0-0.5
Slight 05-15
Noticeable 1.5-30
Appreciable 3.0-6.0
Much 6.0-12.0
Very much > 12.0

Table 2 Mean values + standard deviation of color change and NBS units of all experimental groups

Group AE1 AE2
Mean + SD NBS Units Mean + SD NBS Units
1 1.96 + 0.44° 1.80 3.94 + 0.39" 3.61
2 1.99 + 0.44° 1.83 4.65 + 0.60° 4.28
3 1.12 + 0.41° 1.03 471 £ 0.70° 4.33
4 1.76 + 0.65° 1.61 4.48 + 0.69° 4.12

Mean values with same superscripts do not significantly differ from each other for the color change

value at given stain removal conditions (p < 0.05)
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Table 3 One-way ANOVA for the color change AE, and AE, of specimens

Sum of df Mean F p
Squares Square value
Between Groups AE, 14.780 3 4.930 20.11 0.000%
AE, 11.080 3 3.690 10.11 0.000*
Within Groups AE, 28.420 116 0.250
AE, 42.390 116 0.370
Total AE, 43.195 119
AE, 53.750 119

* p is significant at p < 0.05.

This in vitro study evaluated the stain
removal ability of the stained acrylic resins after
being immersed in vinegar and distilled water.
Moreover, the use of vinegar together with a
mechanical cleaning method was evaluated. The
creation of coffee stains was according to proto-
cols mentioned in a previous s‘tudy.17 Before
being stained, all specimens were controlled to
have trace color difference, that is, the AE values
between specimens were less than 1, which is
the minimum AE value that humans can perceive
in color difference.® After being stained, the color
differences among the specimens were stand-
ardized to have an AE value less than 1 meaning
that all specimens had the same stain intensity
before the cleaning experiment. This study per-
formed immersion in vinegar for 8 hours which
was mimicking the overnight soaking of dentures.
Also various studies showed the effective anti-
fungal properties of vinegar after 8-hour immer-
sion.!>® Long-term exposure of acrylic resins to
acids could affect their mechanical properties. A

previous study was performed to evaluate the

flexural strength of acrylic resin after immersion
in an experimental cleanser containing oxalic
acid. The results showed significant reduction in
flexural strength of acrylic resin after 48-hour
immersion.'’ To date, there is lack of data re-
garding the effect of vinegar containing acetic
acid on flexural strength of acrylic resin. In this
study, the authors performed a pilot experiment
to evaluate flexural strength of acrylic resin after
8-hour immersion in vinegar and the results
showed no significant reduction in flexural
strength. However, further experiment regard-
ingthe effect of long-term immersion in vinegar
on the physical and mechanical properties of
acrylic resin should be performed.

Based on the results of this study, all
cleaning protocols showed capability of coffee
stain removal from the acrylic resin surfaces. The
AE, values were greater than 1 in all experimen-
tal groups, meaning that the reduction of stains
could be detected by human eyes. This study
used NBS units to quantify the color changes.
NBS units in Groups 1, 2 and 4 showed that color
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changes were noticeable, but Group 3 was cat-
egorized as only having slight change. Overnight
immersion of stained acrylic resin specimens in
either distilled water or vinegar showed the same
cleaning capability. Using an ultrasonic cleaner
with vinegar exhibited better result on stain re-
moval ability compared to using an ultrasonic
cleaner with distilled water. According to the AE,
results the color of specimens after being ex-
posed to all cleaning protocols appeared to be
clinically different (AE, > 3.7)'° from the baseline
color, before being stained. There was a signifi-
cant lower AE, value of Group 1 than other
groups meaning that the color of specimens
after immersion in distilled water for 8 hours was
closer to the baseline than other groups. This
seems to be controversial to the stain removal
ability considering the AE, values in which
Group 1 showed no significant stain removal
ability compared to others. This could be an
error during specimen preparation. Each speci-
men was prepared in separated mold and pro-
cessed separately resulting in difficulty to achieve
exactly the same baseline color of specimens.
Even though the baseline color was controlled
not to be clinically different among specimens
(AE < 1), there were some color differences
among baseline specimens which ranged from
0 to 1. However, the differences of AE, value of
Group 1 compared to others were less than 1
which was not clinically significant. Therefore, it
can be assumed that although vinegar showed
a stain removal potential, immersion of speci-
mens in vinegar for 8 hours and using ultrasonic
cleaner together with vinegar for 15 minutes was
not sufficient to completely eliminate the coffee

stains on the acrylic resin surfaces.

Additional investigations regarding using
vinegar as a stain removal solution for denture
base materials are required by varying other
influential factors such as cleaning duration and
vinegar concentration. Furthermore, additional
studies on the effect of vinegar on the physical
and mechanical properties of an acrylic resin

denture base are required.

Conclusion

This in vitro study investigated the effect
of vinegar on stain removal capability from
acrylic resin surfaces with stain removal proto-
cols. Within the limitations of this study, the
results showed that all cleaning protocols used
in this study showed stain removal potential as
the AE1 values were greater than 1. Coffee stains
could not be removed completely by all proto-
cols. However, there was no statistically signifi-
cant difference in stain removal ability among
the immersion specimens in distilled water for 8
hours, immersion specimens in 5 % vinegar for
8 hours, and ultrasonicated specimens in vinegar
for 15 minutes (p < 0.05). Using an ultrasonic
cleaner together with distilled water showed the

least stain removal ability.
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Abstract

In partially edentulous patients who have inadequate bone height in posterior maxilla, sinus
lift surgery is a standard procedure to increase vertical bone volume before or together with implant
placement. However, some patients may have existing sinus problems or conditions that are con-
traindicated for sinus lift surgery. Placement of short implants may be considered an alternative
treatment. Poor bone quality and quantity in the posterior maxilla play an important role in implant
stability, especially for short implants. The proper healing period and implant stability are utmost
important factors considered for the optimal timing of implant loading, and affect implant success
or failure. The objective of this study is to investigate short implant stability in the posterior maxilla
within a 4-month healing period. The stability of short implants was measured by Resonance Fre-
quency Analysis (RFA) at the time of placement and 2, 3, and 4 months after placement. The results
indicated that short implants with proper macro and micro architecture gained excellent stability

within 3 months.
Key words: Short implant; Stability; Resonance Frequency Analysis; RFA; 1ISQ
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Introduction

Current knowledge of dental implants
has revolutionized the replacement of missing
teeth and implant prostheses are the standard
of care for edentulous patients. Most studies
indicated that dental implants are highly predict-
able and successful. However, several studies
also reported a high incidence of implant failure
in the posterior maxilla which attributed to in-
sufficient bone volume and poor bone quaLity.l’2
Short alveolar height is common due to the
nature of each individual jaw, severe resorption
from periodontal disease or pneumatization of
the sinus. Several techniques have been deve-
loped to provide sufficient bone height for im-
plant placement. These techniques include the
sinus lift and bone graft, total or segmental bone
onlays in some severe cases.” However, these
procedures are disadvantageous to patients due
to increased time, cost and risk of morbidity.
Therefore, bone augmentation in the posterior
maxilla to facilitate further implant placement is
not preferable in a number of patients. For these
patients, the placement of short dental implants
may be considered an option.

The definition of “short implant” is con-
troversial. In general, 10 mm implants are more
commonly referred to as “standard length im-
plan‘cs”.3 A systematic review showed that the
failure rates of implants of 6, 7, 7.5, 8, 8.5, 9, and
10 mm in length were 4.1 %, 5.9 %, 0 %, 2.5 %,
3.2 %, 0.6 %, and 6.5 % respec‘tivety.4 The total
failure rate was 4.5 %. Moreover, 57.9 % of the
failure happened early before prosthetic loading.

Bone density exhibits an important factor

in implant stability. High primary stability of an

implant and a good surgical technic promote
implant osseointegration.5 Most studies indicated
that primary stability at the time of implant
placement is utmost important for implant suc-
cess.>® Secondary implant stability is a biological
phenomenon through the process of bone for-
mation and remodeling at the implant-bone
interface and in the surrounding bone. Therefore,
it is important to have a quantitative measure-
ment of implant stability at different times dur-
ing healing and to obtain a predictable long-term
success based on implant stability. According to
an in vitro study in 1996, Meredith et al.” intro-
duced Resonance Frequency Analysis (RFA) as a
noninvasive method to measure implant stability
based on basic vibration theory. The transducer
attached directly into an implant or abutment
could be excited by a steady state, swept fre-
quency waveform and the response signal was
measured by a dedicated frequency response
analyzer to determine the stiffness of im-
plant-bone interface and the surrounding bone.
Osstell” ISQ, (Osstell AB, Goteborg, Sweden), is
a device working on the basis of RFA for
measurement of implant stability. Osstell™ ISQ
uses the Implant Stability Quotient (ISQ) as a
scale to indicate the level of implant stability,
ranging from 1 to 100. The high ISQ value indicates
high stability of an impLant.8

Several clinical studies have shown the
benefits of RFA. Friberg et al’ evaluated the
stability changes in 75 implants with three dif-
ferent designs in 15 edentulous mandibles
during the healing period by RFA. The study
revealed that the RFA technique was more sen-
sitive in detecting changes of implant stability

than the conventional clinical and radiographic
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L 10
examination. Glauser et al.

analyzed the chang-
es of implant stability by repeated RFA measure-
ments in 23 patients treated under an immediate/
early-loading protocol during a period of one
year. Eighty-one machined-surface implants with
various lengths were placed in all jaw regions.
They concluded that failing implants showed a
continuous decrease of stability until failure.
Implants with low RFA values at 1 and 2 months
after placement had a high risk for future failure.

However, there have been few studies of
short implant stability, and loading protocol of
short implants has not been established. Stu-
dying of short implant stability may help clinicians
decide the optimal timing for functional loading
to prevent failure of short implants especially in
the posterior maxilla. The objective of this study
is to evaluate the stability change of short im-
plants in the posterior maxilla within the first 4

months of healing period.

Materials and methods

The study protocol was approved by the
Ethics Committee of the Faculty of Dentistry,
Chulalongkorn University. Fourteen patients
requiring an implant-supported fixed prosthesis
in the posterior maxilla were enrolled. Patients
were selected according to the inclusion and
exclusion criteria. Informed consent was ob-
tained from all patients enrolled in the study.
AUl procedures were performed at the Depart-
ment of Oral and Maxillofacial Surgery, Faculty

of Dentistry, Chulalongkorn University.

Inclusion criteria

- Aged over 20 years old.

- Having adequate bone height suitable for place-
ment of implant with 7.5 mm in length and 4.2
mm in diameter.

- The edentulous space was 6 - 10 mm.

- Missing at least one permanent first premolar,
second premolar, first molar, or second molar
in maxilla.

- Having at least two pairs of natural posterior
teeth (premolars and/or molars) occluding to-
gether on the same side in which the short

implant would be placed.

Exclusion criteria

- Inadequate bone height (less than 8 mm from
the alveolar crest to the sinus floor in the max-
illa) as evaluated from cone-beam CT scan.

- Inadequate bone width (less than 6 mm).

- Smoking more than 10 cigarettes per day.

- Severe bruxing or clenching habits.

- Patients who have taken oral bisphosphonate
for more than 3 years.

- History of chemotherapy or radiation treatment
in the area of head and neck.

- Uncontrolled diabetes or other metabolic bone
diseases.

- Having a need for bone or soft tissue grafting
at the time of implant placement.

- No canine or natural tooth guidance on lateral
movement of the jaw.

- Having severe tipping of the tooth adjacent to

the edentulous area.

Surgical and prosthetic procedures

The preoperative planning was based
on clinical and radiographic examinations. The
panoramic radiograph (Fig. 1) was used for initial

assessment of bone height at the planned
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surgical site, and Cone-Beam Computerized 15 SICmax® implants (SIC invent AG, Basel, Swit-
Tomography (CBCT) was used for an accurate zerland) with 7.5 mm in length and 4.2 mm in

preoperative surgical planning. A total of diameter were placed (Fig. 2).

Figure 1 Preoperative panoramic radiograph

Figure 2 Short implant (@ 4.2 mm, length 7.5 mm) used in the present study
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Patients were premedicated with 1,000 mg of
amoxycillin 30 minutes before operation, for
those who were allergic to penicillin, 600 mg of
clindamycin was prescribed. After the local an-
esthetic (2 % mepivacaine with 1:100,000 epi-
nephrine) was administered, a crestal incision
was done and mucoperiosteal flap was reflect-

ed. The osteotomy was performed following the

surgical protocol of the manufacturer. The im-
plant stability was measured by Osstell” 1SQ and
Type 44 SmartPeg  (Osstell AB, Géteborg, Swe-
den). The SmartPegTM was mounted directly to
the implant (Fig. 3) and the transducer probe of
Osstell™ 1SQ was held still on the buccal side
aiming to the top of the SmartPeg™ (Fig. 4)

Figure 4 Transducer probe was held on the buccal side of the SmartPeg™
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until the ISQ value was shown. The primary implant
stability was recorded. Once after implant was
placed, the cover screw was threaded and closure
of the flap was done. Ibuprofen 400 mg was pre-
scribed three times daily for pain control. Postop-
erative panoramic radiograph (Fig. 5) was taken on
the day of implant placement. Two months later,
the second stage surgery was done. The second
implant stability was measured before a healing
abutment was installed to the implant. Three
months after implant placement, before an im-
pression was taken, the third implant stability was
measured. Four months after implant placement,
the forth implant stability was measured, then the

abutment and crown were fixed to the implant.

All of the prostheses in this study were single
implant crowns. Three months later, the implant
prosthesis was then evaluated for success or
failure using the criteria proposed by Buser et
al.*! Due to non-normal distribution of the data,
implant stability was presented as mean + SD,
range, and median. Statistical comparison of short
implant stability at different periods of time was
performed using Wilcoxon signed ranks test. The
level of significance for all statistical test was set
at A = 0.05. The success rate of short implants
was reported as percentage. Statistical analyses
were determined using the Statistical Package for
the Social Sciences software (SPSS) version 17.0
for Windows (SPSS Inc., Chicago, USA).

ession®: 225560142671 - Acquired: 2013-05-30 15:41:02 - Orientation: L'F

Figure 5 Postoperative panoramic radiograph

A total of 14 partially-edentulous patients
were enrolled in the study. Fifteen short implants
(7.5 mm in length and 4.2 mm in diameter) were

placed in the posterior maxilla. One implant failed

to osseointegrate during the second stage surgery
and was excluded during the study. All other
implants were restored. The patients’ demo-
graphic data was shown in Table 1.

The 1SQ values of 14 implants (in 13 pa-

tients) were analyzed. Range, mean + SD and
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median 1SQ values of short implants in the pos-
terior maxilla were presented in Table 2. The
median ISQ values at the time of implant place-
ment and at 2, 3, and 4 months after implant
placement were continuously increasing (Fig. 6).

Comparing to the stability at implant placement

Table 1 Patient demographic data

(1SQ 0), the median ISQ values at 3 and 4 months
after implant placement were increasing signifi-
cantly. The median ISQ value at 2 months after
placement was also increasing but not statisti-

cally significant.

Descriptive data N %
Number of patients 14 100
Age (year)
Mean + SD 44 + 16.5
Sex
Male a4 28.6
Female 10 71.4
Smoking
Yes 2 14.3
No 12 85.7
Number of patients 15 100
Success 14 93.3
Failure 1 6.7
Implant position
Premolar 40.0
Molar 60.0
Duration of tooth loss before
implant placement
< 6 months 7 50.0
6 - 12 months 1 7.1
> 12 months 6 42.9

Abbreviation: SD = standard deviation
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Table 2 The ISQ values of implants in the posterior maxilla

Stability (ISQ) Max Min Mean + SD Median
Insertion (ISQ 0) 79.0 32.0 70.1+11.8 73.0
2 months (ISQ 2) 80.0 65.0 74.1+4.1 74.5
3 months (ISQ 3) 82.0 68.0 776 +3.9 78.0
4 months (ISQ 4) 84.0 71.0 78.7 +3.3 79.5

Abbreviations: ISQ = Implant stability quotient; SD = Standard deviation

85.0

P= 9‘.001

80.0 p= [l.002

75.0 p= 2.002
1]
£ 700 p=10.024
> %
<
Z 650

; p=0.003
*
60.0
p=0.185
55.0
50.0
Insertion 2 months 3 months 4 months
(ISQ 0) (ISQ2) (ISQ 3) (ISQ 4)

Figure 6 Median ISQ values of short implants at different periods of time. Asterisks depict significant
differences (p < 0.05); p-value as Wilcoxon Signed Ranks test; N = 14.
X-axis represented the time after implant insertion (0, 2, 3, 4 months).
Y-axis represented stability of the implants reported as median ISQ value due to the

non-normal distribution of data.
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Discussion

Several studies confirmed that RFA is a
reliable method to indicate implant stability. An
in vitro study by Huang et al. demonstrated that
the 3D bone-implant contact percentage (3D BIC
%) has strongly positive correlation to the 1SQ
values.* Park et al. presented similar results in
their experiment that 16 implants placed in rab-
bit tibias.'® This study also demonstrated signif-
icant correlation between the BIC % and prima-
ry stability of implants. Al-Moaber et al. studied
stability changes of 2 different implant systems
during a healing period of 8 weeks in beagle dogs
using RFA and evaluated periimplant bone heal-
ing using microcomputed tomography (mi-
cro-CT).M The study confirmed the efficacy of
RFA in determining the implant stability and the
healing status of bone around dental implants.

In the present study, the Osstell” 1SQ was
used with type 44 SmartPegm to measure the
stability of short implants placed in the posterior
maxilla on the day of placement and after 2, 3,
and 4 months respectively. The SmartPegw can
resonate in two perpendicular directions automat-
ically — hence providing two I1SQ values, the high-
er and the lower ones, in non-homogenous bone.
In cases of two different 1SQ values, we chose the
lower one to represent the stability of short im-
plants. The reason we chose the lower ISQ values
is because the dental implants will be loaded with
occlusal forces in all different directions when
functioning. The result demonstrated that short
implant stability was gradually increasing during
the 4-month healing period. At 2 months, short
implant stability was not significantly different from

the primary stability. However, the stability

at the 3" and 4" month was significantly differ-
ent from the primary stability. This might indicate
that the osseointegration process gradually
gained and the increased I1SQ values would be
represented the strength of the implant-bone
connection that achieved 3 months after implant
placement.

Primary stability of an implant is utmost
important for implant success. It prevents micro-
movement and enhances the osseointegration
process of an implant. Factors influencing the
primary stability include bone quality and quan-
tity, implant design and configuration, and surgi-
cal techniques.15 In this study, all implants placed
were 7.5 mm long and 4.2 mm wide. Therefore
the primary stability of the implants in this study
was directly dependent only on the quality and
quantity of bone at each implant site. According
to the Misch bone density classification, bone
density has been classified using CT scan into
five categories, D1 - D5. D1 bone refers to dense
cortical bone (> 1,250 Hounsfield units), while
D5 bone is very soft bone with incomplete min-
eralization and large trabecular spaces (< 150
Hounsfield units).® Several studies demonstrat-
ed that D3 and D4 bone types are common in
posterior maxillary areas which are relatively soft
or poor-quality bone.""*® This might be an ex-
planation of the higher failure rates of dental
implants in the posterior maxilla found in many
studies."™ In the present study, a total of 15
implants were placed in posterior maxilla using
two-stage approach. One implant in a 45 year
old female patient failed to osseointegrate. Dur-
ing the second stage surgery, the failed implant
which had good initial stability (68 1SQ) was ro-

tated hence it was removed. The early success
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rate of short implants in this study was 93.3 %.

The secondary stability is a biological
phenomenon caused by bone healing and re-
modeling around an implant known as osseoin-
tegration. Factors influencing the osseointegration
process include implant related factors, the state
of implant site, primary stability, and adjunctive
therapies such as bone grafting.zo Each patient
who enrolled in this study must have enough
bone volume for short implants with no addi-
tional bone grafting. Furthermore, two-stage
surgical approach was used and wearing of re-
movable partial denture was not allowed after
implant placement. According to the previous
studies, the weakest stability period of implants
was found during 3 to 6 weeks after place-
ment.*" % Therefore, the second stage surgery
was performed at 2 months after placement. In
the present study, one short implant was placed
with poor primary stability (32 1SQ). The I1SQ val-
ues of this implant increased to 65, 68, and 71
at 2, 3, and 4 months respectively. At three
months after loading, this implant was still func-
tioned with good stability and the periapical
radiograph revealed no bone loss.

One of the most important factors influ-
encing osseointegration process is chemical and
physical properties of implant surface.”® Titanium
has been the most widely used material for den-
tal implants. Nowadays, most implant systems
are rough-surface implants. Numerous studies
have demonstrated that rough-surface implants
have better stability and higher success than
smooth-surface implan‘ts.24 Sandblasted with
Large grits and Acid etched (SLA) surface is the
most popular among other implant surfaces. The

SLAimplants have demonstrated good outcomes

both in vivo®?® and long-term clinical studies.”’
JIn this study, the SIcmax® implants which have
SLA surfaces showed excellent primary and sec-
ondary stability, and showed good clinical out-
comes.

Balleri et al.?® reported normal ISQ values
of 45 successfully osseointegrated implants at 1
year after loading. The mean ISQ value was 69
which was ranging from 57 to 82 for all clinically
stable implants. There was no correlation be-
tween stability and implant length. The result
was very similar to the study of Glauser et al.'®
which showed the mean I1SQ value of 70 for
successful implants at 1 year after placement.
The results of this study demonstrated that the
mean 1SQ value at implant placement was 70.1
and the mean 1SQ values at 2, 3, and 4 months
after placement were 74.1, 77.6, and 78.7 respec-
tively. These ISQ values might indicate that bone
healing and remodeling occurred gradually with
in the first 4 months and short implants with SLA
surfaces could provide strong implant-bone
connection leading to successfully integrated

within 3 months after placement.

Conclusion

In conclusion, this study indicated that
short implants are effective for fixed implant
prostheses in the posterior maxilla of partial
edentulism when there is not enough bone
height for normal length implants. RFA is a reli-
able method to evaluate implant stability which
may help clinicians to consider an appropriate
timing for prosthetic loading. The results of this
study indicated that at 3 months after placement,

short implants in the posterior maxilla showed
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a high level of 1SQ value suitable for functional
loading. However, other factors must be consid-
ered for each individual patient and a long-term
follow-up should be done to assess the long-

term success of short implants.
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