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ABSTRACT

INTRODUCTION: The choice of restoration material, the general health of the individual, and the
distribution of caries in the different age groups is related to the level and the assessment of oral hygiene.
In the treatment plan for these patients a preventive regime is necessary to be added, which includes
instructions for oral hygiene improvement.

AIM: The aim of this article is to examine the level of oral hygiene in primary molars restored with preformed
metal crowns (PMCs) and glass-ionomer cement (GIC).

MATERIALS AND METHODS: Object of the clinical study were 100 teeth with approximal dentin lesions
on primary molars in 5- to 7-year-old children. The plaque index (PI) and the gingival index (GI) of Silness-
Loe were used.

RESULT: In the current study, Silness-Loe PI was assessed before PMC/GIC application, on the 6™ month
and after the first year of GIC/PMC placement. Around teeth restored with GIC more dental plaque was
observed compared with the crowned teeth. PI was 1.35 for the filled teeth and 0.97 for the crowned ones.
In both cases we reported moderate plaque accumulation and fair oral hygiene in the area of the first and
second primary molar. The higher value of PI in the teeth restored with GIC was due to the higher rate of
the minor failures of the fillings, which leads to plaque accumulation. There was no statistically significant
difference in the GI for the GIC/PMC restorations at the 6th month and the first year after their application
(p>0.05).

CONCLUSION: As a result, we concluded that PI for the teeth with PMCs was lower compared with the one in
the natural control group of teeth. However, the average values of GI were significantly higher for the teeth
with PMCs.
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cases of gingivitis on primary molars restored with
nickel-chrome crowns. He found that the rate of gin-
givitis on crowned teeth is higher in the distal area
compared with the frontal one as well as in cas-
es of crowns which are not properly fit. The author
found no evidence of gingivitis on the control group
of teeth. In a study, Henderson (9) reported that the
plaque accumulation on crowned teeth is lower com-
pared with the ones without crowns in the other ar-
eas of the oral cavity. The level of marginal inflam-
mation at crowns considered with “good” or “fair”
adaptation is statistically equal, while those with
“bad” adaptation are with higher rate of gingivitis.
No information is given about the control group of
teeth in this survey.

Webber (10) did not find significant changes
in the gingiva after preformed metal crown (PMC)
placement. Myers (11) indicated a close connection
between gingival inflammation and bad adapted
crowns. Paunio et al. (12) assessed the condition of
the gingiva in 208 pairs of teeth for a 6-month pe-
riod — 104 crowned teeth and 104 control teeth (86
of them restored with amalgam). A thickening of
the marginal gingiva at a number of crowned teeth
was established. The result from the average gingi-
val index resembled the one from the control group
of teeth on the second and the 6™ month of the fol-
low-up. Durr et al. (13) examined 101 crowns on pri-
mary teeth, 95 of which were assessed as “defective”.
The reason for this was the observed gap between the
crown and the tooth surface. However, the crowns
were clinically functional and well accepted. The gin-
gival index and the plaque accumulation at crowned
teeth did not have any significant difference from the
control group of teeth (14).

The measurement of the volume of the gingival
liquid around 50 primary crowned molars showed
identical levels with 50 control symmetrical teeth
without crowns in all individuals with good oral hy-
giene regardless of the quality of crown adaptation.
Patients with bad oral hygiene showed an increase in
the level of gingival liquid (15). When evaluating for
a 3-year period 118 PMCs on primary teeth and 70 on
permanent first molars, compared with adjacent con-
trol teeth without crowns, it was clinically observed
that there was fair gingival irritation of the gingiva
around primary molars with PMCs. Deepened sul-

cus was reported for the permanent teeth with PMCs
of patients at 15 years of age (16).

In summary, the range of the plaque accumula-
tion and the frequency of gingival inflammation re-
lated to PMCs on primary teeth looked insignificant
(17). A well-adapted crown margin in the marginal
area provides good oral hygiene and healthy gingiva
(16, 18). The gingivitis may occur if the crown mar-
gins are inadequately trimmed (8,9,11,19) or when
there are cement residues in contact with the gingi-
val sulcus (17,19). The properties of the fixing agent
- thickness and microleakage also affect the adap-
tation, the resistance, and the longevity of the resto-
ration in the oral cavity (20). The “good” and “fair”
adaptation seemed to cause minimal gingival irrita-
tion or plaque accumulation (9,10,11,13,16) The pa-
tients who are with high caries risk with severely de-
stroyed teeth or show high rate of plaque accumu-
lation and food residues in the gingival area are in-
dicated for restoration with PMCs. In the treatment
plan for these patients a preventive regime is neces-
sary to be added, which includes instructions for oral
hygiene improvement (9,18,21).

AIM
The aim of this article is to examine the level of

oral hygiene in primary molars restored with PMCs
and GIC.

MATERIALS AND METHODS

Object of the clinical study were 100 teeth with
approximal dentin lesions on primary molars in 5-
to 7-year-old children from Varna who visited the
Faculty of Dental Medicine and the University Den-
tal Center. Fifty of them were restored with GIC and
the other 50 were crowned teeth. Unit of observation
was the dental plaque and localized gingival inflam-
mation around the restoration. The plaque index (PI)
of Silness-Loe is intended for plaque thickness mea-
surement in the marginal gingiva. The gingival in-
dex (GI) serves as evaluation of the severity of the
gingival inflammation in the areas affected by it. An
atraumatic periodontal probe was used for the pur-
poses of the study and visual evaluation of the con-
dition of the gingival tissues around the restored pri-
mary molars.
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RESULTS

In the current study Silness-Loe PI was assessed
before PMC/GIC application, on the 6" month, and
after the first year of GIC/PMC placement (Table 1).
The results showed that before the treatment with
GIC/PMC, a significant plaque accumulation was
observed around the teeth. The children at 5-7 years
of age, in addition to a high percentage caries dis-
tribution on the primary molars, also had bad oral
hygiene in the distal areas of the dentition. On the
sixth month after the restoration, the average value
of PI was 0.90 for teeth restored with GIC and 0.74
for crowned ones (Fig. 1). This lower value of PI was
due not only to the restoration itself but also to the
elimination of the retentive area (the carious de-
fect), as well as to the motivation of the patients to
maintain better oral hygiene. One year after GIC/
PMC placement, the plaque index was higher com-
pared to the one on the 6" month. Around teeth re-
stored with GIC more dental plaque was observed
compared with the crowned teeth. PI was 1.35 for
the filled teeth and 0.97 for the crowned ones (Fig.
1). In both cases we reported moderate plaque accu-
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Fig. 1. Comparison of the average values of PI of Silness -
Lée on 6™ and 12" month on teeth restored with GIC and
PMCs

mulation and fair oral hygiene in the area of the first
and second primary molar. There was no statistically
significant difference in PI on the 6™ month and the
tirst year after the restoration (p > 0.05). The higher
value of PI in teeth restored with GIC was due to the
higher rate of minor failures of the fillings, which led
to plaque accumulation. The results showed that at
the first year the necessity of remotivation for better
oral hygiene was clearly noticeable.

The value of GI of Loe-Silness, immediately af-
ter the application of GIC/PMC on molars liable for
treatment, was high (Table 2). At the 6™ month af-
ter the restorations, due to elimination of the reten-
tive areas and the instruction for oral hygiene, drop
rate was observed in the values of GI for GIC - 0.74,
as well as for PMCs - 0.63 (Fig. 2). On the 12" month
an increased average value was observed - for teeth
restored with GIC - 1.13, and for those with PMCs
- 1.19 (Fig. 2). This was related to the minor failures
(partial or total loss of the restoration), which GIC
suffered as they created new retentive areas and con-
ditions for plaque accumulation. Remotivation was
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Fig. 2. Comparison of the average values of GI of Loe-
Silness on 6™ and 12" month for teeth restored with GIC
and PMCs

Table 1. Average value of the plaque index on teeth restored with GIC and PMC, reported immediately after the

treatment, on the 6" month and on the I*' year

(€(¢ PMC
Plaque index immediately after application 2.37 2.13
Plaque index after 6 months 0.90 0.74
Plaque index after 1 year 1.35 0.97

t,,=1.087; p<0.05
t, = 0.961; p<0.05
t,,= 0.9501; p<0.05

T-test; P value
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necessary for oral hygiene improvement. According
to many literature articles the irritation of the gingiva
on teeth restored with PMC:s is related to poor adap-
tation of the crown as it was placed without previous
preparation of the teeth. The residues from GIC in
the gingival sulcus may also become a reason for ir-
ritation in the marginal area. In addition, the crown’s
margin in the cervical area created conditions for
plaque accumulation, but this was not the main rea-
son for the gingival inflammation. There was no sta-
tistically significant difference in GI for the restora-
tions of GIC/PMCs on the 6™ month and the first
year after their application (p>0.05) (Table 2).

In 2011 (27), the plaque index on primary mo-
lars, restored with GIC, was registered. The results
were reported immediately after the application of
the cement and 2 years after. The average value of
the plaque index, 2 hours after the restoration, was
2.26+0.46. After 2 years the index was 1.9+2.1. A to-
tal of 76.6% of the children had plaque index on the
restored molars above 1.5. The data in the literature
about plaque index on teeth restored with GIC are
insufficient. In the same survey (27) it was reported
that the average value of the plaque index got high-
er due to failed restorations. There have been many
studies regarding the adaptation of preformed met-

Table 2. Average value of the gingival index on teeth restored with GIC and PMC, reported immediately after the
treatment, on the 6" month and on the I*' year

Gingival index immediately after the treatment
Gingival index after 6 months

Gingival index after 1 year

T- test; P value

GIC PMC
1.68 1.45
0.74 0.63
1.13 1.19

t,,=2.117; p<0.05
t,,=1.171; p=0.05
t ,=1.262; p<0.05

DISCUSSION

These results confirmed the results from many
other literature articles, where no comparison of the
accumulated dental plaque was found for teeth re-
stored with GIC and PMCs (22,23,24).

Chao, Tsai and Chen (25) reported that the ac-
cumulated plaque on the surface of the preformed
metal crowns was lower compared to the one on the
natural teeth.

In 2014 (26), a survey compared the plaque in-
dex on teeth restored with conventional filling mate-
rials and the Hall technique. It was established that
59% of the children with conventional restorations
and 64% of the children treated with the Hall tech-
nique had excellent oral hygiene one year after the
treatment. From the treated patients 36% with GIC
and 34% with PMCs had PI = 1 (fair oral hygiene).
Barely 5% of the children with conventional fillings
and 2% of the children with the Hall technique had
PI = 2 (bad oral hygiene). Most of the patients with
failures of the restoration had plaque index higher
than 0.

al crowns in the gingival area, including the current
one. The results we got were close to the ones report-
ed by many other articles. Randall (24), in 2000, re-
ported that there was no difference in the values of
sOHI Green-Vermilion comparing teeth restored
with PMCs and symmetrical natural teeth. Beldiiz
Kara and Yilmaz (28) established that the gingi-
val index for teeth restored with a preformed metal
crown for primary molars was always higher com-
pared with the one in the control group of teeth.
Koth (29) reported that the crown restorations had
the potential to cause gingival inflammation, but it
can be controlled in motivated patients and regular
visitations in the dental office.

Jeng-Fen Liu examined 102 teeth with pre-
formed metal crowns. 66.7% of them were with gin-
gival inflammation. For comparison, in the con-
trol group the teeth with gingival inflammation
were 37.3%. However, the author claimed that the
teeth with preformed metal crowns accumulated
less plaque than the natural ones (30). A survey con-
ducted in 2014 (26) did not report significant chang-
es in the gingival index. Object of examination were
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primary molars with conventional fillings and Hall
crowned teeth. One year after the treatment GI = 0
was reported for 93% of the patients with conven-
tionally treated teeth and 84% of those restored with
Hall crowns. In 7% of the patients treated with the
conventional methods and 16% with the Hall tech-
nique a gingival index = 1 was reported. None of the
examined children was with GI = 2. The data in the
literature concerning the values of PI and GI around
the different fillings compared with those around
PMC:s is insufficient.

CONCLUSION

As a result, we concluded that the plaque in-
dex for the teeth with preformed metal crowns was
lower compared with the index in the natural con-
trol group of teeth. However, the average values of
the gingival index were significantly higher for the
teeth with PMCs. The higher values of the gingival
index were due to defects in the restoration - irrita-
tion from the crown’s margin and bad adaptation of
the crown in the gingival area. This may be a rea-
son for plaque accumulation as it comes as aggravat-
ing factor concerning the gingival inflammation in
this area.
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