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CLINICAL AND RADIOGRAPHIC ASSESSMENT OF ZIRCONIA AND 
STAINLESS-STEEL CROWNS IN RESTORATION OF PRIMARY MOLARS
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ABSTRACT

Purpose: Assessment of zirconia and  stainless steel crowns in restoration of  primary molars(clinical and radiograph) 
Methods: One hundred and twenty   randomly selected Egyptian children received bilateral crowns to  first or second primary 
molars, one side was restored by stainless steel crowns (group A) and the other side was restored by zirconia crowns (group B)  
Results: There was significant increase in score of gingival index  for both SSC and zirconia crowns after 1 week and after 6 
months but increase in score was more in SSC than zirconia crowns. There was significant increase in score of debris index for 
SSC after 1 week and after 6 months and there was insignificant increase in score for zirconia crowns after 1 week and after 6 
months. There was no statistically significant difference in alveolar bone height in both groups (zirconia and SSCs) Immediately 
after cementation and after 6 months Conclusions: Zirconia crowns presented to be an excellent choice for primary posterior teeth 
full coverage restorations. Zirconia crowns performed better than SSCs in the aspect of esthetic, gingival response and prevention 
of plaque adhesion.

INTRODUCTION 

Primary teeth play an important role in 
growth and development of children. Attempts to 
maintain the primary teeth until the eruption of 
their permanent successors have resulted in the 
introduction of many restorative materials and 
techniques (1). The stainless-steel crowns are often 
the first choice for the repair of severely damaged 
primary teeth and have been one of the most 
effective and efficient methods of tooth restoration 
in pediatric dentistry since Humphrey first used 
them in pediatric patients in 1950(2). They are used to 
restore primary or permanent teeth with extensive or 
multisource cavities, cervical decalcification and/or 
developmental defects(3).  The stainless-steel crowns 
have many advantages over other crown types 
and dental restorative materials (4,5). First, their life 

span is the same as that of an intact primary tooth. 
Second, they provide protection to the residual 
tooth structure that may have been weakened after 
excessive caries removal. Third, the technique 
sensitivity or the risk of making errors during 
their application is low. Fourth, their cost is low(6). 
Despite many advantages, the metal appearance 
of these crowns is unpleasant to the parents and 
children and they prefer tooth-colored restorations 
to silver-colored fillings regardless of location of 
restorations(7). Inflammation of the surrounding 
gingival tissue is problem frequently associated with 
stainless steel crowns. The incidence of gingivitis 
has been reported to be higher around poorly fitting 
crowns than around the crowns considered to be 
well adapted (8). Considering the increasing demand 
for esthetic restorations, several treatment options 
have been proposed for primary teeth to overcome 
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this problem such as strip crowns, pre-veneered 
stainless-steel crowns and zirconia crowns (9,10). 
Zirconia crowns are the most recent type of esthetic 
crowns for primary teeth. Zirconia, also known as 
“ceramic steel”, has reasonable aesthetics and has 
excellent mechanical properties (11,12). There are only 
a few studies that have informed on gingival health, 
the clinical success, and the clinical performance of 
primary molar teeth restored with a pre-fabricated 
esthetic crown (13). So, this study was directed to 
evaluate effect of both zirconia and stainless-steel 
crowns on oral hygiene and microbial accumulation.

MATERIALS AND METHODS

The study was randomized clinical trial. The 
study approval was taken from parents or guardians 
by consent form. Parents were informed about the 
purpose of the study. This study was carried out on 
one hundred and twenty   randomly selected Egyptian 
children   from the Pedodontics Outpatients Clinic, 
Faculty of Dental Medicine, Al-Azhar University. 
Their age was ranged from 4 to 9 years. All children 
received bilateral crowns to first or second primary 
molars, one side was restored by stainless steel 
crowns (group A) and the other side was restored by 
zirconia crowns (group B).

Clinical evaluation:   

 I- Gingival health and oral hygiene (14): -

Gingival index and oral hygiene index using 
debris index and   have been measured by passing   
an explorer tip gently within the sulcus on the 
tooth’s mesial, distal, buccal, and lingual surface of 
each crown 1 week after cementation after 6 months

The gingival index was scored on a scale of 0 to 
3 where;

0 =  normal gingiva

1 =  the presence of mild inflammation, slight 
change in gingival color, negligible edema, 
and   no bleeding on probing

2 =  moderate inflammation, gingival redness, 
edema and glazing, and bleeding on probing

 3 =  severe inflammation, marked gingival redness 
and edema, ulceration, and a tendency to 
spontaneous bleeding.

The debris index was scored on a scale of 0 to 
3, where

  0 =  no debris

 1 =  soft debris covering less than one third of 
tooth surface

 2 =  soft debris covering more than one third of 
tooth surface but not more than two thirds of 
tooth surface

 3 =  soft debris covering more than two thirds of 
tooth surface.

II- Radiographic evaluation (15): - 

Two standardized digital periapical x- ray films 
were made for each crown, one immediately after 
cementation of crown and the other after 6 months 
from cementation. Radiograph was evaluated by 
change in the linear measurement of alveolar bone 
height from end of both stainless steel and zirconia 
crowns to the crest of alveolar bone between 
cementation of crowns and after 6 months.

FIG (1) Zirconia and st.sl. crowns
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Statistical analysis

The mean and standard deviation values were 
calculated. Data were explored for normality using 
Kolmogorov-Smirnov and Shapiro-Wilk tests, 
data for alveolar bone height showed parametric 
(normal) distribution, while data for debris index 
and gingival index showed non-parametric (not-
normal) distribution for parametric data; Repeated 
measure ANOVA was used to compare between 
more than two groups in related samples. The 
significance level was set at P ≤ 0.05. 

RESULTS

 I- Gingival index results: 

After 1 week: There was a statistically significant 
difference between (Zirconia) and (Stainless steel) 
where (p=0.026). The highest mean value was 
found in (Stainless steel) while the least mean value 
was found in (Zirconia) After 6 months: There 
was a statistically significant difference between 
(Zirconia) and (Stainless steel) where (p=0.013). 
The highest mean value was found in (Stainless 
steel) while the least mean value was found in 
(Zirconia). 

TABLE (1): Comparison   between group A (stain-
less steel group) and group B (Zirconia group) re-
garding gingival index score.

Variables

Gingival index

Zirconia Stainless steel p-value

Mean SD (±) Mean SD (±)

After 1 
week

0.17bB 0.16 0.40bA 0.36 0.026*

After 6 
months

0.29 aB 0.14 0.71 aA 0.46 0.010*

p-value 0.014* 0.006*

Means with different small letters in the same column 
indicate statistically significance difference, means 
with different capital letters in the same raw indi-
cate statistically significance difference *; significant 
(p<0.05)      ns; non-significant (p>0.05)

II-Debris index results

After 1 week: There was a statistically significant 
difference between (Zirconia) and (Stainless steel) 
where (p=0.008). The highest mean value was 
found in (Stainless steel) while the least mean value 
was found in (Zirconia). After 6 months: There 
was a statistically significant difference between 
(Zirconia) and (Stainless steel) where (p=0.013). 
The highest mean value was found in (Stainless 
steel) while the least mean value was found in 
(Zirconia). 

III- Radiographic evaluation results: 

Immediately after crown cementation: There was 
no statistically significant difference in alveolaer 
bone height between margins of crowns and crest 
of alveolar bone between (Zirconia)and (Stainless 
steel) where (p=0.255). The highest mean value 
was found in (Stainless steel) while the least mean 
value was found in (Zirconia). After 6 months: 
There was no statistically significant difference in 
alveolaer bone height between margins of crowns 
and crest of alveolar bone between (Zirconia) and 
(Stainless steel) where (p=0.254). The highest mean 
value was found in (Stainless steel) while the least 
mean value was found in (Zirconia).

FIG (2) Bar chart representing comparison of gingival index 
between different groups
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TABLE (2): Comparison   between group A (stain-
less steel group) and group B (Zirconia group) re-
garding alveolar bone height.

Variables

Alveolar bone height

Zirconia Stainless steel
p-value

Mean SD (±) Mean SD (±)

Immediately 1.13 aA 0.31 1.23 aA 0.35 0.255ns

After 6 
months 1.16 aA 0.31 1.25 aA 0.35 0.254ns

p-value 0.082ns 0.082ns

Means with different small letters in the same column 
indicate statistically significance difference, means 
with different capital letters in the same raw indi-
cate statistically significance difference*; significant 
(p<0.05)      ns; non-significant (p>0.05)

FIG (3) Bar chart representing comparison between Alveolar 
bone height of different groups

 

DISCUSSION

SSCs have been recommended to restore badly 
broken teeth and are considered to be superior to 
large multi surface amalgam restorations. Although 
SSCs are considered as the best treatment modality 
for teeth with extensive caries lesions or pulpoto-
mized tooth, their use fails to meet the esthetic de-
mands of the patient and the parents because of its 
unsightly metallic appearance (16). The demand for 

esthetics has grown significantly for adults and chil-
dren alike (9). In the last decade, esthetic crowns for 
primary molars appeared on the market (15). Due to 
their excellent properties, white color and superior 
biocompatibility; preformed zirconia crowns are be-
ing evaluated as an alternative to preformed SCCs. 
Through evaluation of gingival health, score of 
gingival index and debris index was taken for both 
SSC and zirconia crowns after 1 week and after 6 
months. Regarding to gingival index there was sig-
nificant increase in score for both SSC and zirconia 
crowns after 1 week and after 6 months but increase 
in score was more in SSC than zirconia crowns. 
These results may be due to poor oral hygiene of 
patient.  Results showed that gingival health was 
better in teeth restored with zirconia crowns than 
those which treated with SSCs and these results 
may be due to remarkable biocompatibility of zir-
conia which lead to the lower tendency of plaque 
build-up and thus lower chance of gingival irrita-
tion. Regarding to debris index there was significant 
increase in score for SSC after 1 week and after 
6 months and there was insignificant increase in 
score for zirconia crowns   after 1 week and after 6 
months. These results may be due to higher polished 
and smooth surfaces of zirconia crowns than SSC 
that lead to the lower tendency of debris accumula-
tion to zirconia surfaces. These results  in  agree-
ment with Kara N. et al. that compare oral hygiene 
and the gingival health between 3 types of crowns 
SSC, veneered SSCS and  Nusmile zirconia crowns 
and reported  that amount of plaque that accumu-
lated on the teeth that have been restored with an NS 
crown, was lower than found on teeth that were re-
stored with an SSC at the end of study however they 
found that plaque did not accumulate for the first 
9 months around the teeth that were restored with 
an SSC because of the smooth-surfaces of the SSC. 
In their study, they found that all restorations were 
associated with mild gingivitis, whose presence in 
all instances was independent of the crown type(17). 

Also, Abdulhadi B. eet al. (8) postulated that both 
zirconia and SSC have significant changes toward  
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gingival health through all follow up points, howev-
er zirconia performed better when compared to SSC. 
Also, the zirconia crowns group presented fewer 
plaque accumulations during the follow-up periods 
and also improved with time. On the other hand, 
SSCs showed more plaque accumulations. Another 
study Walia et al. (19) examined zirconia crowns on 
primary anterior teeth that show favorable gingival 
health toward those crowns when compared with 
strip crowns and preveneered SSCs and these re-
sults attributed due to zirconia as tooth material is 
highly biocompatible and possesses a polished and 
smooth surface leading to less plaque accumula-
tion and hence less gingival irritation. On the other 
hand, results of current study disagree with Raslan 
N. et al. that reported gingival health around SSCs 
was better than that around the esthetic veneered 
crowns. This difference was attributed to the bul-
bosity of the composite veneer on the commercial 
esthetic crowns(20).  Also, these results supported by 
Fuks et al.  who reported the esthetic preveneered 
crowns result in poor gingival health and attributed 
these results due to the bulk of the veneer on the es-
thetic crown, resulting in a thicker margin (21)? Also, 
Sharaf A. et al. (15) concluded that stainless steel 
crowns had no harmful effect on the gingival health   
provided that good oral hygiene level was main-
tained.  Through evaluation of alveolar bone height 
between margins of crowns and crest of alveolar 
bone (Immediately after cementation) and (After 6 
months), There was no statistically significant dif-
ference in alveolar bone height in both groups (zir-
conia and SSCs). These results may be due to good 
marginal adaptation of crowns, good crown exten-
sions and maintaining intact contact between teeth. 
However, there are limited literatures available in 
terms of effect of crown margins on interproximal 
bone resorption in primary molars. These results   
are accordance with Raslan N. et al. and Ram. et al. 

(13,20) who reported no resorption was noticed in both 
SSCs and esthetic preveneered crowns. These re-
sults supported by finding of American Academy of 
Periodontology which postulated that alveolar bone 

resorption in the primary dentition is uncommon 
and can be caused by other factors such as certain 
systemic diseases. Moreover, the presence of severe 
periodontitis in children and adolescents may be an 
early sign of systemic disease(22). Also, Elqousy A. 
et al (14). reported that there was no interproximal 
bone resorption when preformed SSCs as restora-
tion for pulpotomized primary molar. However, 
there was significant bone resorption when SSCs 
have been used for restoration of pulpectomized pri-
mary molar and attributed these results due to other 
factors except SSCs placement. On the other hand, 
Sharaf A. et al. (15) who reported alveolar bone loss 
was associated with stainless steel crowns that were 
judged radiographically as non-satisfactory

CONCLUSIONS

Zirconia crowns performed better than SSCs 
in the aspect of esthetic, gingival response and 
prevention of plaque retention. While interproximal 
bone resorption was not significantly affected by 
either crown marginal extension or adaptation for 
both SSCs and zirconia crowns

RECOMMENDATION

Longer follow up periods are recommended to 
observe long term effect of both SSCs or zirconia 
crowns on alveolar bone height
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