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Abstract This study was aimed to assess the periodontal status of Saudi adult females who had
received regular oral prophylaxis following the insertion of fixed partial dentures. The effects of
sub- and supra-gingivally placed crown margins were also assessed. The study sample included
78 females who had fixed partial dentures made by senior students at the College of Dentistry of
King Saud University in Riyadh, Saudi Arabia. From each study participant, two paired eligible
sites, one for the abutment and one for the matched non-abutment teeth, were selected. The plaque
index, gingival index, probing pocket depth, tooth mobility and locations of the crown margins
were assessed and recorded by one calibrated examiner. The abutment teeth scored significantly
higher plaque and gingival indices and greater probing pocket depth than non-abutment teeth
(p-value <0.05). In addition, the abutment teeth scored greatest mean values of the clinical param-
eters in subjects who were 46 year-old or older and those who had their functioning fixed partial
dentures for more than 5 years. The teeth with supra-gingivally placed crown margins had signifi-
cantly higher mean values of plaque index, gingival index and probing pocket depth than teeth with
sub-gingival crown margins (p-value <0.05). The results of this study indicated that in subjects with
fixed partial dentures, the abutment teeth are more prone to periodontal inflammation than the
non-abutment teeth. Additionally, the individual’s age, duration of insertion of fixed partial den-
tures and location of the crown margins affect the periodontal health of the abutments.

© 2013 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.

1. Introduction

The fixed partial denture (FPD) is a common treatment avail-
able for the restoration of partially edentulous ridges, as it
serves as excellent means of replacing missing teeth, where
the dental implant is relatively or totally contraindicated.'
The replacement of missing teeth with fixed partial dentures
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is largely dependent upon the health and stability of the sur-
rounding periodontal structures. The gingival tissues should
exhibit scalloped margins, sulcus depth within the range of

2352-0035 © 2013 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.ksujds.2013.11.001

Please cite this article in press as: Al-Sinaidi A, Preethanath RS The effect of fixed partial dentures on periodontal status of abut-
ment teeth, The Saudi Journal for Dental Research (2013), http://dx.doi.org/10.1016/j.ksujds.2013.11.001



mailto:joharah_dent@hotmail.com
mailto:   preethaishu@yahoo.com
http://dx.doi.org/10.1016/j.ksujds.2013.11.001
http://dx.doi.org/10.1016/j.ksujds.2013.11.001
http://www.sciencedirect.com/science/journal/23520035
http://dx.doi.org/10.1016/j.ksujds.2013.11.001
http://dx.doi.org/10.1016/j.ksujds.2013.11.001

2

A. Al-Sinaidi, R.S. Preethanath

1-3mm and an adequate width of attached gingiva.” The
knowledge of the responses of periodontal tissues to fixed
partial dentures is crucial in the development of treatment plan
with predictable prognosis. The most important factor control-
ling the effects of restorations on gingival health is the locali-
zation of the crown margin relative to the gingival margin.’

Several studies indicated that poor marginal adaptation,*
sub-gingival margin placement,” > and over-contoured
crowns'* '® can contribute to localized periodontal inflamma-
tion. These studies have forced clinicians and researchers to fo-
cus on the qualities of FPDs and crowns in order to reduce the
periodontal inflammation. Since most of the relevant studies
were carried out in different European countries* '® because
of the lack of such studies from other parts of the world, it
would be interesting to investigate in other populations with
different cultural, ethnic and dietary backgrounds. Thus, the
aim of the present cross sectional study was to assess the peri-
odontal conditions in a group of Saudi adult females who had
received regular oral prophylaxis following the insertion of
FPDs. In addition, the effects of the sub- and supra-gingivally
placed crown margins were also assessed.

2. Materials and methods

The study was conducted on Saudi adult females. They were
selected from those who received FPDs, made by senior
students, at the female campus of the College of Dentistry,
King Saud University in Riyadh, Saudi Arabia. The inclusion
criteria were: (1) adult females who were systemically healthy,
non-pregnant, non-smokers, and who had their FPDs for at
least one year and (2) abutment teeth with plaque and gingival
indices less than 2 and probing pocket depth less than 4 mm
after initial periodontal therapy. Informed consents were ob-
tained from the enrolled subjects after explaining the nature
of the study and possible risks and discomfort.

Prior to the intraoral examination, two paired eligible sites,
one for the abutment (crowned) tooth and one for the
matched, non-abutment tooth, were selected from each subject
in either the maxilla or the mandible. The clinical parameters
were plaque index,'’ gingival index,'® probing pocket depth
and tooth mobility.'” The probing pocket depth was measured
at six sites per tooth (mesio-buccal, buccal, disto-buccal, disto-
lingual, lingual and mesio-lingual) using the William’s
periodontal probe. The location of the crown margins was also
assessed. The margins were considered sub-gingivally located if
they were 1 mm or more below the gingival margin.

The study subjects were subdivided into 3 groups according
to the age and duration of insertion of FPDs. The age groups
were: 18-30 years, 31-45 years, and 46 years or more. The
durations of insertion of FPDs were: 1-2 years, more than
2-5 years, and more than 5 years. All clinical parameters were
recorded by one examiner who was calibrated to attain an
acceptable intra-examiner variation by following the calibra-
tion protocol of Smith et al.”” The collected data were statisti-
cally analyzed using the Statistical Package for Social Sciences
(SPSS) version 15. The descriptive statistical analyses were
made and the differences in the clinical parameters between
the abutment and non-abutment teeth were assessed with the
paired sample 7-test. The level of significance was set at p-value
<0.05.

3. Results

78 subjects fulfilled the inclusion criteria and constituted the
study sample. Of these, 18 (23.1%) subjects were 18-30 year-
old, 38 (48.7%) were 31-45 year-old, and the remaining 22
(28.2%) subjects were 46 year-old or older. 18 subjects
(23.1%) had their FPDs for 1-2 years, 36 (46.2%) for more
than 2-5 years, and 24 subjects (30.8%) for more than 5 years.

4. Plaque index

74 study subjects (94.9%) showed an increase in the plaque in-
dex with an average change of +0.85. In addition, the abut-
ment teeth had significantly higher mean values of plaque
index than the non-abutment teeth (1.53 versus 0.66; p-value
<0.05) (Fig. 1).

5. Gingival index

76 study subjects (97.4%) presented an increase in the gingival
index. The average change was +0.76 and furthermore, the
mean gingival index for the abutment teeth was significantly
higher than the non-abutment teeth (1.46 versus 0.67; p-value
<0.05) (Fig. 1).

6. Probing pocket depth

All participants revealed an increase in the probing pocket
depth. The average change was +0.77 mm. Additionally, the
abutment teeth had significantly greater mean probing pocket
depth than the non-abutment teeth (3.09 mm versus 2.3; p-va-
lue <0.05) (Fig. 1).

7. Tooth mobility

The tooth mobility increased in 27 (34.6%) subjects. It in-
creased from grade 0 to grade I in 25 individuals and from
grade I to either grade I1 or III in two individuals only. In com-
parison to the non-abutment teeth, the abutments showed
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Figure 1 Mean values of the clinical parameters for the
abutment and non-abutment teeth.
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insignificant increase in the tooth mobility (0.42 versus 0.04; p-
value >0.05) (Fig. 1).

8. Clinical parameters and individual’s age

The abutment teeth of the study subjects who were 46 year-old
or older had the highest mean values of plaque index, gingival
index, probing pocket depth and increased tooth mobility.
Furthermore, the abutment teeth in all age groups, recorded
significantly higher means of plaque and gingival indices as
well as probing pocket depth than the non-abutment teeth
(p-value <0.05) (Table 1).

9. Clinical parameters and duration of insertion of FPDs

The abutment teeth in individuals who had their functioning
FPDs for more than 5 years scored the highest mean values
of all clinical parameters (Table 2). During all durations of
insertion of FPDs, the abutment teeth revealed significantly
higher mean values for plaque index, gingival index and prob-
ing pocket depth than the non-abutment teeth (p-value <0.05)
(Table 2).

10. Location of the crown margins

In 31 (39.7%) participants, the abutment teeth had sub-gingi-
val crown margins and presented with significantly higher
mean values of plaque index, gingival index and probing
pocket depth in comparison to abutments with supra-gingival-
ly placed crown margins (p-value <0.05) (Table 3).

11. Discussion

This study was designed to assess the periodontal status of a
group of Saudi adult females following the insertion of FPDs.
Such an assessment is considered valuable since the FPD is still
a very common replacement option for edentulous ridges and
it seems essential to adequately understand the oral health sta-
tus of such patients in order to establish effective preventive
programs. The reasons for performing the study on females
only was that all study participants were recruited from those
who were treated by the senior female students at the female
campus of the College of Dentistry, King Saud University.
The study results showed an increase in the plaque and gin-
gival indices in majority of the study subjects (>94%). In

Table 1 Mean values of the clinical parameters and individual’s age (N = 78).

Age (years) Clinical parameter Mean + SD P-value
Abutment teeth Non-abutment teeth
18-30 (N = 18) Plaque index 1.15 £ 0.38 0.52 + 0.31 <0.01
Gingival index 1.29 + 0.47 0.44 £ 0.23 <0.02
Probing pocket depth 2.04 £ 0.82 1.22 + 0.39 <0.01
Tooth mobility 0.25 £ 0.45 0.00 £ 0.00 NS
31-45 (N = 38) Plaque index 1.52 £ 0.52 0.62 + 0.34 <0.002
Gingival index 1.24 £ 0.42 0.83 + 0.29 <0.01
Probing pocket depth 3.00 £ 0.25 2.30 + 0.30 <0.001
Tooth mobility 0.42 £ 0.58 0.04 £ 0.20 NS
46 or more (N = 22) Plaque index 1.75 £ 0.47 0.71 + 0.38 <0.001
Gingival index 1.57 £ 0.47 0.83 + 0.39 <0.001
Probing pocket depth 3.69 £ 0.76 2.72 + 0.31 <0.01
Tooth mobility 0.57 £ 0.85 0.07 £ 0.27 NS
Table 2 Mean values of the clinical parameters and duration of insertion of FPDs (N = 78).
Duration (years) Clinical parameter Mean + SD P-value
Abutment teeth Non-abutment teeth
1-2 (N = 18) Plaque index 1.38 + 0.64 0.71 £ 0.29 <0.01
Gingival index 1.42 + 0.50 0.63 = 0.34 <0.001
Probing pocket depth 3.07 £ 0.82 2.21 + 0.33 <0.01
Tooth mobility 0.33 + 0.45 +0.00 NS
>2-5 (N = 36) Plaque index 1.46 + 0.51 0.56 £ 0.27 <0.001
Gingival index 1.21 + 0.63 0.55 £ 0.27 <0.001
Probing pocket depth 3.22 £+ 0.69 2.30 £ 0.29 <0.001
Tooth mobility 0.21 + 0.52 0.06 + 0.21 NS
>5(N = 24) Plaque index 1.62 + 0.58 0.68 £+ 0.29 0.00
Gingival index 1.53 + 0.64 0.68 + 0.87 0.00
Probing pocket depth 3.58 + 0.42 2.33 £ 0.35 0.00
Tooth mobility 0.53 +£ 0.25 0.00 = 0.00 NS
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Table 3 Mean values of the clinical parameters for the sub- and supra-gingivally placed crown margins.

Clinical parameter Mean + SD P-value
Sub-gingival margins Supra-gingival margins

Plaque index 1.61 £ 0.58 1.47 £ 0.51 <0.001

Gingival index 1.56 + 0.62 1.38 £ 0.53 <0.001

Probing pocket depth 3.43 £ 0.88 2.87 £ 0.51 <0.01

Tooth mobility 0.55 + 0.31 0.10 + 0.83 NS

addition, the abutment teeth scored significantly higher mean
scores of plaque and gingival indices than the non-abutment
teeth. These findings are consistent with several other studies
reporting more plaque accumulation and gingival inflamma-
tion on the crowned teeth,”' %> and there is a general accep-
tance of high correlations between the dental plaque and
presence of gingivitis.”® **

The probing pocket depth increased in all study partici-
pants and the abutment teeth presented significantly greater
mean values of probing pocket depth compared to the non-
abutments. This observation can be considered as an outcome
of increased plaque accumulation and gingival inflammation.
Valderhaug and Birkeland’ suggested that factors related to
crown fabrication could contribute to increased attachment
loss. Although Silness’ and Bader et al.'” reported similar re-
sults, Ericsson and Marken,” however, found no significant
differences in the probing pocket depth between the abutment
and non-abutment teeth.

In the present study, only 34.6% of the participants showed
an increase in the mobility of abutments and it was not statis-
tically significant.

The highest scores of all clinical parameters were recorded
in the study subjects who were 46 year-old or older and those
who had their functioning FPDs for more than 5 years. Similar
observations were reported previously by Holm-Pedersen
et al.’’, Grossi et al.*' and Kinane* who found that periodon-
tal diseases were more prevalent in older age groups and they
considered ageing as one of the identified risk factors for
periodontitis. However, Wennstrom et al.* reported that peri-
odontal diseases were more prevalent and severe in the elderly
because of the cumulative destruction over a lifetime period
rather than an age-related intrinsic deficiency or abnormality
that affects susceptibility to periodontal infection.

Considering the location of the crown margins, the present
study showed that teeth with sub-gingivally placed crown
margins had significantly higher mean scores of plaque and
gingival indices in addition to greater mean values probing
pocket depth than teeth with supra-gingival crown margins.
A similar observation was reported previously.** It has been
reported that the sub-gingival crown margins can contribute
to localized periodontal inflammation because these margins
can provide a protected environment in which the indigenous
microbes mature into a more periodontopathic flora.” '3

12. Conclusions

Within the limitations of the present study, it can be concluded
that:

1. In subjects with FPDs, the abutment teeth are more prone
to plaque accumulation, gingival inflammation and

development of periodontal pockets than the non-abutment
teeth.

2. The individual’s age and duration of insertion of the FPD
can affect the periodontal conditions of the abutment teeth.

3. The abutment teeth with sub-gingivally placed crown
margins are likely to have higher scores of plaque and
gingival indices and greater probing pocket depth than
abutments with supra-gingival crown margins.

Conflicts of interest statement
None.

References

1. Hebel K, Gajjar R, Hofstede T. Single-tooth replacement: bridge
vs. implant-supported restoration. Can Dent Assoc 2000;66:435-8.

2. Shavell HM. Mastering the art of tissue management during
provisionalization and biologic final impressions. /nt J Periodon-
tics Restorative Dent 1988;8:24-43.

3. Leon AR. The periodontium and restorative procedures. A critical
review. J Oral Rehabil 1977;4:105-17.

4. Turner C. A retrospective study of the fit of jacket crowns placed
around gold posts and cores, and the associated gingival health. J
Oral Rehabil 1982;9:427-34.

S. Sorensen S, Larsen I, Jorgensen K. Gingival and alveolar bone
reaction to marginal fit of sub-gingival crown margins. Scand J
Dent Res 1986;94:109-14.

6. Felton D, Kanoy B, Bayne S. Effect of in vivo crown margin
discrepancies on periodontal health. J  Prosthet Dent
1991;65:357-64.

7. Silness J. Periodontal conditions in patients treated with dental
bridges 3. The relationship between the location of the crown
margin and the periodontal condition. J Periodontal Res
1970;5:225-9.

8. Larato D. Effects of artificial crown margin extension and tooth
brushing frequency on gingival pocket depth. J Prosthet Dent
1975;34:640-3.

9. Valderhaug J, Birkeland JM. Periodontal conditions in patients
S years following insertion of fixed prostheses. Pocket depth and
loss of attachment. J Oral Rehabil 1976;3:237-43.

10. Muller H. The effect of artificial crown margins at the gingival
margin on the periodontal conditions in a group of periodontally
supervised patients treated with fixed bridges. J Clin Periodontol
1986;13:97-102.

11. Orkin D, Reddy J, Bradshaw D. The relationship of the position
of crown margins to gingival health. J Prosthet Dent
1987;57:421-4.

12. Bader J, Rozier R, McFall W, Ramsey D. Effect of crown margins
on periodontal conditions in regularly attending patients. J
Prosthet Dent 1991;65:75-9.

13. Valderhaug J, Ellingsen J, Jokstad A. Oral hygiene, periodontal
conditions and carious lesions in patients treated with dental

Please cite this article in press as: Al-Sinaidi A, Preethanath RS The effect of fixed partial dentures on periodontal status of abut-
ment teeth, The Saudi Journal for Dental Research (2013), http://dx.doi.org/10.1016/j.ksujds.2013.11.001



http://refhub.elsevier.com/S2210-8157(13)00041-3/h0005
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0005
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0010
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0010
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0010
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0015
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0015
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0020
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0020
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0020
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0025
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0025
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0025
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0030
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0030
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0030
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0035
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0035
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0035
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0035
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0040
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0040
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0040
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0045
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0045
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0045
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0045
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0050
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0050
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0050
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0050
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0055
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0055
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0055
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0060
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0060
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0060
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0065
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0065
http://dx.doi.org/10.1016/j.ksujds.2013.11.001

ARTICLE IN PRESS

The effect of fixed partial dentures on periodontal status of abutment teeth 5

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

bridges. A 15-year clinical and radiographic follow-up study. J
Clin Periodontol 1993;20:482-9.

Parkinson CF. Excessive crown contours facilitate endemic plaque
niches. J Prosthet Dent 1976;35:424-9.

Sackett B, Gildenhuys R. The effect of axial crown overcontour on
adolescents. J Periodontol 1976;47:320-3.

Ehrlich J, Hochman N. Alterations on crown contour—effect on
gingival health in man. J Prosthet Dent 1980;44:523-5.

Silness J, Loe H. Periodontal disease in pregnancy II. Correlation
between oral hygiene and periodontal condition. Acta Odontol
Scand 1964;22:122-35.

Loe H, Silness J. Periodontal disease in pregnancy I. Prevalence
and severity. Acta Odontol Scand 1963;21:533-51.

Miller S. Textbhook of periodontia. Philadelphia: Blakiston; 1938.
Smith L, Suomi J, Greene J, Barbano J. A study of intra-examiner
variation in scoring oral hygiene status, gingival inflammation and
epithelial attachment level. J Periodontol 1970;41:671-4.
Adamczyk E, Spiechowicz E. Plaque accumulation on crowns
made of various materials. Int J Prosthodont 1990;3:285-91.
Quirynen M, Marechal M, Busscher HJ, Weerkamp AH, Darius
D, van Steenberghe D. The influence of surface free energy and
surface roughness on early plaque formation. An in vivo study in
man. J Clin Periodontol 1990;17:138-44.

Scheie A. Mechanisms of dental plaque formation. Adv Dent Res
1994:8:246-53.

Newcomb GM. The relationship between the location of sub-
gingival crown margins and gingival inflammation. J Periodontol
1974;45:151-4.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Knoernschild K, Campbell S. Periodontal tissue responses after
insertion of artificial crowns and fixed partial dentures. J Prosthet
Dent 2000;84:492-8.

Axelsson P, Lindhe J, Nystrom B. On the prevention of caries and
periodontal disease. Results of a 15-year longitudinal study in
adults. J Clin Periodontol 1991;18:182-9.

Drisko C. Nonsurgical periodontal therapy. Periodontol 2000
2001;25:77-88.

Loe H, Anerud A, Boysen H, Morrison E. Natural history of
periodontal disease in man. Rapid, moderate, and no loss of
attachment in Sri Lankan laborers 1446 years of age. J Clin
Periodontol 1986;13:431-45.

Ericsson S, Marken K. Effect of fixed partial dentures on
surrounding tissues. J Prosthet Dent 1968;20:517-25.
Holm-Pedersen P, Agerback N, Theilade E. Experimental gingi-
vitis in young and elderly individuals. J Clin Periodontol
1974;2:14-9.

Grossi S, Genco R, Machtei E. Assessment of risk for periodontal
disease II. Risk indicators for alveolar bone loss. J Periodontol
1995;66:23-9.

Kinane D. Causation and pathogenesis of periodontal disease.
Periodontol 2000 2001;25:8-20.

Wennstrom J, Serino G, Lindhe J, Eneroth L. Periodontal
conditions of adult regular dental care attendants. A 12-year
longitudinal study. J Clin Periodontol 1993;20:714-22.

Freilich M, Niekrash C, Katz R, Simonsen R. Periodontal effects
of fixed partial denture retainer margins: configuration and
location. J Prosthet Dent 1992;67:184-90.



http://refhub.elsevier.com/S2210-8157(13)00041-3/h0065
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0065
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0070
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0070
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0075
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0075
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0080
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0080
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0080
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0085
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0085
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0085
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0090
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0090
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0095
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0100
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0100
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0100
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0105
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0105
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0110
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0110
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0110
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0110
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0115
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0115
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0120
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0120
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0120
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0125
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0125
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0125
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0130
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0130
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0130
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0135
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0135
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0140
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0140
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0140
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0140
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0140
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0145
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0145
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0150
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0150
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0150
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0155
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0155
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0155
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0160
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0160
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0165
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0165
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0165
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0170
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0170
http://refhub.elsevier.com/S2210-8157(13)00041-3/h0170
http://dx.doi.org/10.1016/j.ksujds.2013.11.001

	The effect of fixed partial dentures  on periodontal status of abutment teeth
	1 Introduction
	2 Materials and methods
	3 Results
	4 Plaque index
	5 Gingival index
	6 Probing pocket depth
	7 Tooth mobility
	8 Clinical parameters and individual’s age
	9 Clinical parameters and duration of insertion of FPDs
	10 Location of the crown margins
	11 Discussion
	12 Conclusions
	Conflicts of interest statement
	References


