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ABSTRACT
INTRODUCTION: Prosthetic treatment with fixed constructions is an effective method for recovering severely destroyed teeth. The purpose of this study is to track the changes in the gingival tissues around teeth,
which are prosthetically treated with different aesthetic crowns.
MATERIALS AND METHODS: Eighty-two teeth were studied with 46 of them being restored with CAD/
CAM composite crowns and 36 with ready-made zirconia crowns. The assessment of the condition of the
surrounding soft tissues was performed using the modified gingival index (MGI).
RESULTS: Slight gingival inflammation of the severely destroyed natural teeth (MGI - 1,25÷2,13) was reported, whereas after their restoration with crown constructions, healing processes and decreasing of the
gingival index during the follow-up period occurred. The MGI, one year after placing the constructions, was
0÷1.44.
CONCLUSION: CAD/CAM and ready-made zirconia crowns have excellent compatibility with surrounding soft tissues and do not disturb gingival health.
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INTRODUCTION
Fixed crown prosthetic treatment is considered
to be safe and successful method of restoring severe
tooth decays due to caries and resulting complications (1,2). Scientific studies (3,4) testify for the high
prophylactic value of the crown prosthetic treatment
for secondary caries in saving the underlying den-
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tal structures, protecting the dentin-pulp complex
against contamination from the surrounding oral
environment and preserving the vitality of the tooth
in cases of inflammation. Aesthetic crowns used in
cases of multi-surface caries lesions, proximal caries,
high caries risk, early childhood caries, defects of the
development of the tooth structures after pulpotomy
or pulpectomy, fractured teeth, discolored teeth, and
erosions provide the possibility of restoring adequate
chewing and speech function and the aesthetic parameters of the dentition (5,6).
According to some authors (7-10) plaque accumulation and the frequency of gingival inflammation around primary teeth restored with different
types of crowns is negligible. A key factor in achieving optimal health results in the surrounding soft
tissues is the good adaptation of the marginal edgScripta Scientifica Medicinae Dentalis, 2018;4(1):28-31
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es of the crowns and the careful removal of the excess cement.
In modern literature, the impact of restorations
with crowns made with CAD/CAM systems on the
gingival health in children has not been fully investigated. All of this gave the authors a reason to carry
out this research.

AIM
The aim of this study is to investigate the localized gingival inflammation around teeth restored
with composite CAD/CAM crowns and ready-made
zirconia crowns.

MATERIALS AND METHODS
Object of observation was localized gingival inflammation before and after restoring severely damaged teeth with 46 fixed crown constructions made
by CAD/CAM system of composite material HIPC
(Bredent, Germany) and 36 ready-made zirconia
crowns (Nusmile, USA).
 Thirty-two (69.5%) CAD/CAM crowns were
used to restore the upper frontal segment of
children, aged 3 to 5 years, with primary dentition and diagnosed with second and third stage
of “early childhood caries”.
 Another 14 (30.5%) of the CAD/CAM crowns
were used to restore teeth from the distal sections of primary and mixed dentitions in children aged 5 to 10 years.
 All 36 of the ready-made zirconia crowns were
placed on primary teeth in the distal areas of
the dentition in children aged 5 to 10 years
Due to the young age of the children and the
risk of soft tissue trauma, for the study of gingival inflammation we used the proposed by Lobene et al.
(11) modified gingival index (MGI), which does not
apply a probe sample. The assessment is made only
by visual inspection of the soft tissues around the
prosthetically restored teeth.
The following criteria was used:
 0 - lack of inflammation
 1 - slight inflammation of any area of the gingiva with a slight change in color and texture
 2 - slight inflammation of the entire gingiva
 3 - moderate inflammation with smooth gingival edges, redness and swelling
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4 - severe inflammation with clearly visible edema and redness and spontaneous bleeding
The obtained values were summed and divided
into the number of teeth examined and the following
interpretations were made:
 score of 0 to 1 - the soft tissues around the tooth
were considered healthy
 score of 1.1 to 4 – was considered as inflammation of the gingiva.
The study was performed before the prosthetic
restoration, as well as 2 weeks, 2 months, 6 months,
and 1 year after the crowns were placed.


RESULTS
A statistically significant difference in the mean
values of the gingival index during the follow-up period (P<0.001) was observed. Regardless of the type
of the used crowns, there was a tendency for decreasing values after the treatment compared to the values
recorded before the beginning of the recovery. The
best results were reported with the use of CAD/CAM
crowns in the frontal area, where after one year in all
patients with this type of constructions the gingival
index was 0. Close results were also found with the
use of zirconia crowns, where in the first year after
the treatment the mean of the MGI was 0.19 (Fig. 1).

Fig. 1. Distribution of the gingival index according to the
type of crowns used

The results of the study show that the MGI values correlate significantly with the type of the crowns
used (p=0.856; p<0.001). In 73.7% of the cases, the
decreased values of the MGI were due to the type of
constructions used. The best results were obtained
with CAD/CAM crowns in the frontal area and zirconia crowns (Table 1).
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Table 1. Distribution of the gingival index before and after treatment with CAD/CAM crowns in the frontal areas

Period

2 weeks
2 months
6 months
1 year

MGI after
treatment

MGI before treatment
1

2

1

8

3

2

2

1

0

8

2

1

2

2

0

6

3

1

4

1

0

10

4

crowns have excellent compatibility with the surrounding soft tissues and do not impair gingival
health. However, the changes in the gingiva, after
treatment with crowns, made by the method of digital design and machine milling, have not been fully
studied. This necessitates additional research in the
field.
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The retention of pediatric crowns is achieved
mainly due to the subgingival location of the marginal edges, which often is a cause of inflammatory changes in the surrounding soft tissues (12). According to Newcomb (13), the extent of gingival inflammation is directly related to the location of the
preparation margins - more apical location is associated with deterioration in gingival health. Incorrect
marginal contours of the crowns and inappropriate
adaptation to the preparation lines are prerequisite
for plaque retention, bacterial invasion in the dentinal tubules, mechanical irritation of the sulcus epithelium, secondary caries, and inflammation of the surrounding soft tissues (14,15).
Because of its high biocompatibility and smooth
polished surfaces, plaque accumulation in zirconia
crowns is negligible and gingival inflammation is
rarely detected (16,17).
The results we obtained confirmed the data
from previous clinical studies. A study by Walia et al.
(10) tracked the healing processes in gingival tissues
after restoring 43 teeth with zirconia crowns. Before
the treatment, the MGI was 1.67±0.56, whereas in the
6-month follow-up period there was a significant increase in gingival health indicators (MGI=1.35±0.6).
Data from other studies (18,19) also testify for healing processes and lack of inflammation in soft tissues
after zirconia crown application.

CONCLUSION
As a result of the data obtained, it can be concluded that CAD/CAM and ready-made zirconia
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