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A b s t r ac t
Aim: The aim of this study was to assess the effect of different marginal locations and fabrication places on the gingival health of patients treated
with full veneer crown restorations, at Al-Riyadh province, Kingdom of Saudi Arabia.
Materials and methods: A cross-sectional study was performed to assess the gingival health of patients with full veneer crown restorations.
Thirty-nine patients with 45 full veneer crowns have been examined in two places: College of Dentistry (Prince Sattam Bin Abdulaziz University)
and East Riyadh Specialist Dental Center; both places are in Al-Riyadh province, Kingdom of Saudi Arabia. The gingival index by Loe and Sillness
has been used to assess gingival health. Patients have been examined from December 2016 to March 2017.
Results: A tooth restored with full veneer crowns showed a high gingival index (1.10) than the contralateral unrestored tooth in the same patients.
There were significant differences between subgingival margin (1.14), supragingival (0.69), and equigingival (0.73) margin on gingival health.
There were significant differences between full veneer crowns fabricated at government clinics (0.81) and full veneer crowns fabricated at private
clinics (1.10) on gingival health. There were no significant differences on gingival health between patients with different educational levels.
Conclusion: Subgingival margin of full veneer crowns has a higher gingival index than the equigingival and supragingival margin. Full veneer
crowns fabricated at governmental clinics have a lower gingival index compared with full veneer crowns fabricated at private clinics, with no
positive relationship between the educational level and gingival health around the crown.
Clinical significance: The location of the finish line as well as the fabrication place will significantly impact the gingival health of the final full
veneer restorations.
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Introduction

1,2

Full veneer crowns have been the main type of restoration used in
fixed prosthodontics in recent decades, as they serve as an excellent
means to protect a weakened tooth structure and to improve
esthetics and restore tooth function.1Many factors influencing the
long-term biological success of the full veneer crowns such as the
location of crown margin,2marginal adaptation,3materials, and
the contour of the crown.4
There are three types of crown margin locations: supragingival,
equigingival, and subgingival margin. The subgingival margin
location is indicated in certain cases such as short clinical crown,
improve esthetic, and subgingival caries. Generally, the margin of
the crown should be placed in an area where it can be easily finished
by the dentist and kept clean by the patient.5Many studies have
been conducted to assess the effect of margin location to gingival
and periodontal health. A histological study by Karlsen6showed that
the best location of crown margin is supragingival when compared
with equigingival and subgingivallocations. Many clinical studies
showed that the subgingival crown margin is more likely to cause
gingival inflammation than equigingival and supragingival margin,
as in a study done on 78 Saudi patients to evaluate the effect of fixed
partial dentures on the periodontal status of abutment teeth, and
76 patients showed an increase in gingival index scores more than
nonabutment teeth.7Aboelsaad et al.8have checked the effect of
crown margin location and materials on periodontal health over
100 patients, and found that crowns with supragingival margins
are better on periodontal health than crowns with subgingival

margins. Another study done on 423 patients (68 patients with
supragingival margins; 355 patients with subgingival margins) to see
the relationship of the position of crown margins to gingival health,
gingival bleeding and gingivitis can be observed on subgingival
margins more than supragingival margins.9 Silness10 examined
over 385 abutment teeth and 385 controlled teeth to check the
periodontal conditions in patients treated with dental bridges, and
found that abutment teeth show increase on gingival index more
than nonabutment teeth, and the severity was most pronounced
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on subgingival margins. Valderhaug et al.11  also examined
102 patients to evaluate oral hygiene, periodontal conditions, and
carious lesions in patients treated with dental bridges, and found
that gingival index increased and the scores were higher when
the crown margins was located subgingivally. Valderhaug2 did
another study in 1976 on 114 patients to evaluate the periodontal
conditions in patients 5 years following insertion of fixed prostheses;
gingival health improved when the margins located supragingival
or at the level of gingival, where the gingival index scores increase
with subgingival. Reitemeier et al.12did a study on 240 patients
with 480 metal-ceramic crowns to evaluate the effect of posterior
crown margin placement on gingival health, and concluded that
the gingival margin is one of several parameters that will affect the
gingival health.
Patients with full veneer crowns should be instructed to use
oral hygiene aids in the appropriate way and to use supplementary
cleaning instruments, which allow a more effective removal of
dental plaque.13In addition, they need a periodic recall to maintain
an excellent health of the periodontium. Studies demonstrated that
frequent careful cleaning of teeth by the patients with full veneer
crown helps maintain good gingival health.13,14
Most of the studies were done in different countries and were
focusing on the relation between gingival marginal location and
health of the gingiva regardless of the eductional level of the
patients and fabrication place of the crown. Therefore, the aim of
this study was to assess the effect of different marginal locations
and fabrication place (governmental or private clinic) on gingival
health of full veneer crowns. The null hypothesis is that the marginal
locations and the fabrication places will not affect the gingival
health of the full veneer crown restorations.

M at e r ia l s

and

Methods

A cross-sectional study was conducted to assess the gingival
health of patients with full veneer crowns. The patients have been
examined in two places: College of Dentistry (Prince Sattam Bin
Abdulaziz University) and East Riyadh Specialist Dental Center, in
Al-Riyadh province, Kingdom of Saudi Arabia.
Patients had been examined from December 2016 to March
2017. The exclusion criteria were those patients with one of the
following: fixed partial denture, fixed orthodontic appliances,
patients without prosthetic restorations, patients with systemic
diseases that affect the periodontal health (e.g. diabetic
patients), patient on drugs that lead to gingival hyperplasia
(e.g. contraceptive pills), and pregnant women. An estimated 39
patients with 45 full veneer crowns were included in this study;
6 of them have two single crowns. Patients were aged between
17 years and 75 years, whereas 19 of them are males and 21 are
females. The marginal locations were determined and subgingival
margins considered when the margin was 0.5–1 mm below the
free gingival margin.15
Teeth restored with full veneer crowns were probed and
reading was taken at four points (distal facial papilla, midfacial
margin, mesial facial papilla, and midlingual margin) to assess the
gingival health using the gingival index (Table 1).16The periodontal
probe is introduced in the sulcus until resistance has met; at that
point, reading was taken. In the same way, reading has taken to the
contralateral unrestored tooth, which is considered as a control. One
clinician who has been trained by an experienced periodontist did
all measurements.

Table 1: Gingival index scores
Score/value
0
1
2
3

Gingival index
No inflammation
Mild inflammation, no bleeding elicited on
probing
Moderate inflammation, bleeding on probing
Sever inflammation

Fig. 1: Distribution of full veneer crowns by the educational level

R e s u lts
An estimated 45 full veneer crowns were included in this study
from 39 patients, 18 (46%) males and 21 (54%) females. The mean
(±SD) age of the patients was 36.03 ± 13.40 years, ranging from 17
to 75 years. All patients had full veneer single crowns with a mean
longevity (±SD) of 3.41 (±3.52) years, ranging from 3 months to 20
years. A majority of patients (59%, n = 23) use oral hygiene aid and
brush twice a day. The majority of patients with full veneer crowns
had a bachelor’s degree (53.8%, n = 21) (Fig. 1).

Margin Placement and Fabrication Place
Thirty-five patients (64%) had subgingival margin placement for
full veneer crowns (Fig. 2). 61% of fabrication places for full veneer
crowns were in private clinics (Fig. 3).

Gingival Index
Table 2 shows that the mean (±SD) gingival index score and the
mean interpretation score were 0.99 and 0.90, respectively. The area
with full veneer crowns showed a mean (±SD) gingival index score
of 1.10 (±0.40) and the area without full veneer crowns showed 0.94
(±0.55); so the teeth with crowns have a higher mean gingival index
than teeth without crowns, and all the crowns in this study have an
effect on the health of the gingival, where the teeth without crowns
have lower gingival scores.
A one-way analysis of variance and an independent sample
ttest showed a statistically significant difference in the gingival
index with fabrication place and margin placement (p < 0.05).
Government clinics have lower gingival index scores than
private clinics (Table 3). No significant difference is observed on
gender or educational level. The higher gingival index scores of
crown margins in this study are noted for subgingival margin (1.14),
while the supragingival have the lower gingival index scores (0.69).
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Fig. 2: Types of full veneer crowns by margin placement

Fig. 3: Distribution of full veneer crown fabrication place

Table 2: Mean (±SD) gingival index score

Area with full veneer crowns
Area without full veneer crowns
Interpretation

Mean
1.10
0.94
0.99

Standard
deviation
0.40
0.55
0.39

Minimum
0.00
0.00
0.44

Mean
0.98
1.00
1.10
0.81
1.07
1.22
0.87
0.69
0.69
0.73
1.14

Standard
deviation
0.39
0.40
0.38
0.35
0.39
0.44
0.33
–
0.85
0.19
0.40

Maximum
2.00
2.00
2.00

Table 3: Comparison of gingival index
Variable
Gender
Fabrication place
Educational level

Margin placement

Male
Female
Private
Government
Secondary school
High school
Bachelor degree
Master degree
Supragingival
Equigingival
Subgingival

Discussion
The null hypothesis that educational level of the patients and
the fabrication place of the full veneer crown had no influence
on the gingival health around full veneer crown has been
rejected.
Gingival health around full veneer crowns that have been
fabricated at government clinics showed a better response than
full veneer crowns fabricated at private clinics. Gingival tissue can
bleed easily and the swelling are more obvious; if the warning
signs are ignored or not treated, gingivitis can simply progress
to periodontitis, which then definitely leads to teeth loss.17 Orkin
et al.9supported that subgingival margins had a greater chance
of gingival bleeding and gingival recession than supragingival
margins. Full veneer crown should be properly contoured and
following the original tooth anatomy to maintain and preserve
the surrounding gingival tissue. Over contoured full veneer
282
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p value
0.847
0.023
0.099

0.004

crowns are considered as a contributing factor in the etiology of
the periodontal disease.18Also Sackett and Gildenhuys19 found
that there is a relationship between the full veneer crown over
contouring and the gingival tissue inflammation. In the area
where the esthetic considerations decreased or not critical,
flattening of the full veneer crown is preferred and accepted so as
to reduce the chance of getting a gingival tissue inflammation. 20
The marginal location of the full veneer crowns may affect the
gingival tissue health; this can occur by increasing the possibility
for the mechanical retention of bacteria to the margins of the full
veneer crowns, which may cause deleterious effects on gingiva,
extending the margins more subgingivally will lead to gingival
tissue damage.8The study has been designed to assess the effect
of different marginal locations and fabrication place of full veneer
crowns on the gingival health on Saudi patients with different
educational levels.

Gingival Health in Full Veneer Crown Restorations
The results of present study showed an increase in gingival
index in the area restored with full veneer crown in comparison to
the contralateral natural tooth. Higher gingival index will increase
the progress of the inflammation of the surrounding gingival tissue
especially with subgingival margins. This is in agreement with the
observations by Al-Sinaidi,7who showed that the area with the
abutment teeth clearly has higher scores in the gingival index than
the other area with the nonabutment teeth.
In reference to the crown margin location, the study showed
that teeth with the subgingival margin had a significantly higher
gingival index than the teeth with equigingival and supragingival
margin. Similar results were reported in the literature.2,7 – 9 ,11,12,19,21
 
The subgingival margin increases the chance for bacterial
retention and provide an environment for bacteria maturation that
is difficult to keep clean by the patients.21Therefore, to prevent
bacterial retention on the full veneer crowns, the margins should be
away from gingiva.22However, Koth23Richter and Ueno24 reported
that the marginal location of full veneer crown has limited the effect
on the periodontal and gingival health in patients who maintain
frequent oral home care. As an esthetic requirement, sometimes it
is preferred to hide the full veneer crown margin beneath the free
gingival margins when it used in the esthetic area.25 Furthermore,
the presence of subgingival margins in addition to the roughness
and opening in the gingival margins, the opportunity of gingival
tissue inflammation will increase. Ideal tooth preparation with a
good details final impression allowed the technician to fabricate
well contoured crown following the original tooth anatomy.
Equigingival margins can be prepared and finished easily, but
it is not preferred too because there is a chance of gingival tissue
irritation.
Supragingival margins are less likely to have gingival
tissue irritation especially when the patients are maintaining a
good oral hygiene. Whenever the gingival margins are located
supragingivally, impressions could be easily taken, gingival margins
will be finished properly and smoothly, and the gingival tissue
health will be maintained.26Supragingival margins preferred to
be used in nonesthetic areas.
The more pushing the gingival margins below free gingiva, the
more biological width violation.
When the violation occurred, it can be treated either surgically
or orthodontically. So preserving the health of the gingival tissue is
considered vital for the success of any restoration.25
Also, our study showed that the educational level of the patients
does not affect the gingival health, which is in contradiction with
a study by Claire Higgins, who reported that patients with a low
educational level have poor general health, which leads to poor
oral health.27
Full veneer crowns fabricated at private clinics showed a higher
gingival index than full veneer crowns fabricated at government
clinics; the reason might be that at government clinics, a specialist
would do full veneer crowns rather than a general practitioner. Male
and female patients have no clear difference on the gingival index.
This study was limited to several factors and the most important
factor is the limited availability of time (affecting a number of cases);
many parameters such as crown material and toothbrush were not
included in the study.

C o n c lu s i o n
Within the limitations of this study, it is concluded that full veneer
crowns with the sub-gingival margin has a high gingival index than

equigingival and supragingival margins. The full veneer crowns
fabricated at governmental clinics have a low gingival index, and
there is no positive relationship between the educational level and
gingival health around the crowns.
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