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Abstract
Purpose  The aim of this bibliometric study was to assess clinical research regarding preformed crowns used for the treat-
ment of primary anterior teeth.
Methods  A search was conducted in the Web of Science Core Collection (WoSCC) for publications on preformed crowns 
for primary anterior teeth, and was completed in a single day (August 8, 2025), identifying 379 articles. After filtering for 
original research and case report/series published in English, 40 relevant articles were selected for review. These publications 
were evaluated based on annual publication trends, study designs, journals, citation counts, authors, and keywords, using 
the ‘biblioshiny’ program in RStudio. Additionally, the review included critical analysis of articles with full texts to collect 
detailed information on study design, sample size, and clinical outcomes.
Results  The review of 40 articles over three decades showed a 4.57% annual increase in publication number on preformed 
crowns for primary anterior teeth, especially since 2012, with USA authors leading. The data reveal temporal trends in 
preveneered preformed metal crowns for anterior primary teeth, strip crown success, zirconia crowns (gingival health, qual-
ity of life and parental satisfaction comparisons), and preformed crowns for primary anterior teeth after pulpal treatment. 
Amongst them, the journal “Pediatric Dentistry” had published the most papers. Recent studies highlighted zirconia crowns’ 
high retention and gingival health benefits, whilst strip crowns showed lower durability.
Conclusion  For anterior primary teeth, that zirconia crowns offered high durability, aesthetics, and parental satisfaction. The 
heterogeneity of study designs underscores the necessity for more comprehensive research to inform paediatric dentistry 
practices.

Keywords  Anterior    ·    Aesthetic    ·    Crowns    ·    Primary incisors

Introduction

Early childhood caries (ECC) is defined as the presence of 
one or more carious tooth surfaces (either non-cavitated or 
cavitated), as well as missing surfaces due to caries or filled 
surfaces in any primary tooth of a child aged 71 months old 

or younger (Drury et al. 1999). Early childhood caries is 
a major public health concern that impacts populations in 
both developing and developed countries (Anil and Anand 
2017; Masumo et al. 2012). The consequences of untreated 
carious lesions are well-established; including an increased 
risk of developing new carious lesions, hospitalisation due to 
infection, higher rates of school absenteeism, and subsequent 
declines in academic performance (Jackson et al. 2011). 
Additionally, untreated carious lesions can cause disruptions 
in eating and sleeping habits, lead to higher financial costs, 
and negatively impact the child’s overall quality of life 
related to oral health (Elheeny and Abdelmotelb 2022; 
Ladrillo et al. 2006; Sheiham 2006).

There are several options for restoring anterior primary 
teeth (Elheeny and Abdelmotelb 2022). Full-coverage of 
primary anterior teeth is recommended when two or more 
surfaces have carious lesions, when the incisal edge is 
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fractured, after pulpal treatment, or when incipient caries 
is present along with poor oral hygiene (Labbé et al. 2023). 
Additionally, full coverage crowns are recommended for 
the restoration of primary teeth with developmental defects 
(such as hypoplasia or hypomineralisation) where break-
down or carious lesion development are likely, primary 
teeth that have undergone pulp treatment, or fractured 
anterior primary teeth with a history of trauma (Waggoner 
2015). Aesthetic full-coverage restorations for anterior 
primary teeth include resin composite strip crowns (SCs) 
and prefabricated crowns such as pre-veneered preformed 
metal crowns (PVPMCs), polycarbonate crowns, and zir-
conia crowns (ZCs).

Each type of crown presents its own unique advantages 
and drawbacks (Elheeny and Sermani 2024). Strip crowns 
offer the advantage of minimal tooth preparation, along 
with good aesthetics and ease of contouring and repair 
(Christensen 2012); however, they tend to have low wear 
resistance and are more susceptible to staining and dis-
coloration over time (Kupietzky 2002). Pre-veneered pre-
formed metal crowns are known for their high strength and 
durability (Beattie et al. 2011), requiring minimal tooth 
structure removal during placement. On the downside, 
they have poor aesthetics and limited options for customi-
sation, which may affect patient acceptance (Salama 2018). 
Polycarbonate crowns provide good aesthetic results with 
high color-matching capabilities and also require minimal 
tooth reduction; nevertheless, they have low durability, are 
prone to chipping, and generally more expensive (Venkata-
raghavan et al. 2014). Zirconia crowns, on the other hand, 
are highly regarded for their high strength, durability, and 
superior aesthetics; their main disadvantages include their 
high cost, the need for more extensive tooth preparation, 
and a more complex placement procedure, which may limit 
their use in certain clinical situations (Sztyler et al. 2022).

Bibliometric analyses are research methods that help 
identify articles with a significant impact within both 
academic and clinical communities, using metrics such 
as citation counts over time (Ellegaard and Wallin 2015; 
Moed 2009). The quantitative assessment of these articles 
aids in tracking the development of particular research 
areas (Guo et al. 2021). Bibliometric studies enable clini-
cians to identify key research on a specific topic. Moreo-
ver, bibliometrics can reveal research trends, highlight 
leading authors, and identify the journals and countries 
with the highest publication activity, as well as emerging 
and promising research areas (Ellegaard and Wallin 2015), 
thereby encouraging the initiation of new studies (Mattos 
et al. 2021).

The aim of the present bibliometric study and critical 
analysis is to examine and analyse clinical research on pre-
formed paediatric crowns used for treating primary anterior 
teeth.

Materials and methods

Data source and collection

We conducted a search in the Web of Science Core Collec-
tion (WoSCC) using the following terms: "crown*" AND 
("primary" OR "deciduous" OR "pediatric" OR "paedi-
atric") AND ("teeth" OR "tooth") AND ("incisor*" OR 
"anterior" OR “esthetic” OR "aesthetic") AND ("clinic*" 
OR "trial" OR "random*" OR "prospective" OR "retro-
spective") NOT ("molar" OR "posterior" OR "implant" OR 
“cross-sectional” OR "cross sectional"). Document types 
restricted to original research article. A total of 379 article 
were identified (Fig. 1).

It is important to note that keywords were selected to 
encompass as much relevant literature as possible in order 
to minimise the risk of missing data. Consequently, this 
approach may result in the inclusion of publications that 
are somewhat distant from the core topic in the litera-
ture review. This approach may lead to an inflated count 
of publications; however, the precise number of relevant 
publications is determined through detailed review of 
abstracts and full texts.

Inclusion criteria

•	 Crowns placed on primary anterior teeth, with or with-
out prior endodontic treatment

•	 Original research article and case report/series
•	 Clinical studies (retrospective and prospective study)

Exclusion criteria

•	 Article types other than original research articles and 
case reports/series

•	 Studies reporting combined data for both anterior and 
posterior teeth where outcomes of anterior teeth were 
not analyzed separately

•	 In vitro studies
•	 Crowns placed on permanent teeth
•	 Studies without clinical interventions

Due to the constant publication of papers on the topic, 
the search was completed in a single day, conducted via 
Web of Science (WoS) (August 8, 2025). Publications 
were sourced from the following indexes: Science Citation 
Index Expanded (SCI-EXPANDED), Emerging Sources 
Citation Index, Social Sciences Citation Index (SSCI), 
Conference Proceedings Citation Index – Social Science 
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and Humanities (CPCI-SSH), Conference Proceedings 
Citation Index – Science (CPCI-S).

Data selection

After retrieving articles from the WoS database, two inde-
pendent researchers screened the titles and abstracts to iden-
tify eligible studies. Each researcher independently selected 
articles for inclusion, and their selections were subsequently 
compared. Any discrepancies were resolved through full-text 
review to reach a consensus.

Data analysis

The identified publications were assessed based on publi-
cation years, types, journals, number of citations, authors, 
affiliated institutions, and preferred keywords. Analysis and 
visualisations were performed using the ‘biblioshiny’ pro-
gram through the ‘bibliometrix’ package in RStudio 4.4.2 
(Ab Rashid 2023).

In the present review, a critical analysis of clinical find-
ings in conjunction with traditional bibliometric metrics 
were conducted (Maia et al. 2023). Thus, all selected articles 
except case reports underwent a critical evaluation to extract 
data on study design, study groups, number of children, teeth 
count, age range of children, treatment under local or general 

anaesthesia, diagnoses, outcome criteria, follow-up periods, 
and clinical summary (Table 1). Additionally, the study by 
Wiedenfeld et al. could not be included in the critical review 
due to the unavailability of its full-text (Wiedenfeld et al. 
1994).

Results

The literature review included 40 clinical articles sourced 
from the Web of Science database, focusing on anterior 
preformed paediatric crowns in primary teeth published 
between 1994 and 2025 (Table 1). The annual publication 
growth rate was 4.57%, with 14.63% of the publications 
involving international co-authorship. The publications con-
sisted of 21 prospective studies, 11 retrospective studies, 
and 9 case reports/series. The term "prospective studies" 
was used broadly to include RCTs, cohort studies, and other 
prospective observational studies, although RCTs were also 
considered a specific type of prospective study.

Upon examining the most cited publications, the highest-
cited research article was “A randomised controlled trial of 
three aesthetic full-coronal restorations in primary maxillary 
teeth” by Walia et al., published in 2014. In Table 1, the 
articles are ranked in descending order based on their total 
citation count in the WoS database. In cases where articles 

Web of Science Core Collec�on (WoSCC)
"crown*" AND ("primary" OR "deciduous" OR "pediatric" OR "paediatric")

AND ("teeth" OR "tooth") AND ("incisor*" OR "anterior" OR “esthe�c” OR "aesthe�c")
AND ("clinic*" OR "trial" OR "random*" OR "prospec�ve" OR "retrospec�ve")

NOT ("molar" OR "posterior" OR "implant" OR “cross-sec�onal” OR "cross sec�onal")

379 publica�ons

40 original research ar�cles/case report and series
included in the bibliometric analysis

339 studies excluded with reasons:
1) Languages other than English (n=3)
2) Document types other than ar�cles (n=41)
3) Irrelevant contents in the ar�cle (n=295)

• Publica�ons addressing primary molars, including
those on full-mouth restora�ons.
• In vitro studies
• Crowns placed on permanent teeth
• Studies without clinical interven�on

Flowchart of data screening and bibliometric analysis
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had the same number of citations, priority was given to more 
recent publications.

Significant interest in anterior paediatric crowns has nota-
bly increased since 2012, with 33 publications published 
between 2012 and 2025, as shown in Fig. 2. The average 
annual citations have fluctuated significantly since 1994, 
with 2014 marking the peak at 5.28 citations per publication 
(Fig. 3). The first publication in this area was by Wiedenfeld 
et al., titled “An Aesthetic Technique for Veneering Anterior 
Stainless Steel Crowns with Composite Resin,” published in 
1994 (Wiedenfeld et al. 1994).

A total of 40 articles were published in 17 different 
journals. The journals that contributed most to publishing 
research on anterior primary teeth crowns were “Paediatric 
Dentistry”, “Journal of Clinical Paediatric Dentistry” and 
“Journal of Dentistry for Children” (Table 2). Amongst 
them, “Paediatric Dentistry” published the most papers. 

The highest value of h-index, which is used to identify 
influential authors in bibliometric analyses, was found to be 
3 for Kupietski A., therefore, he can be considered the most 
prolific and influential author on this topic. The USA stands 
out as the most productive country, with the highest number 
of citations in research on anterior primary crowns (Fig. 4).

A total of 95 keywords were used across the 40 publica-
tions. The most frequently used keywords were “parental 
satisfaction” (n = 8), “primary incisors” (n = 7), “full coronal 
restorations” (n = 6) and “stainless steel crowns” (n = 5).

Figure 5 analyses the trend distribution over the years, 
showing that stainless steel crowns are predominantly used 
as preveneered composite restorations for anterior primary 
teeth; the clinical success of strip crowns was subsequently 
evaluated; the introduction of zirconium crowns has led to 
comparisons of gingival health and health-related quality of 
life across studies; and more recently, evaluating the success 
of paediatric crowns following pulpal treatments has become 
a key focus (Alrashdi 2024; Ou-Yang et al. 2021).

Discussions

Restoring primary incisors affected by ECC often presents 
significant challenges for paediatric dentists. The gingival 
tissues in ECC patients are often inflamed, resulting in 
bleeding that can hinder the success of resin composite res-
torations (Ram and Fuks 2006). Additionally, the unique 
anatomy of primary incisors, characterised by their small 
size, thin enamel, and close proximity to the proportionally 
larger dental pulp, makes successful intracoronal restora-
tions difficult to achieve (Croll 1998). Furthermore, manag-
ing the behaviour of young patients adds another layer of 
complexity to the treatment process. Therefore, it is essen-
tial to identify the most suitable material for restoring the Ta
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function of carious or fractured primary incisors (Ferraz 
et al. 2014).

A total of 40 clinical articles were included and analysed, 
the annual publication growth rate of 4.57% suggesting a 
consistent increase in interest and research activity surround-
ing aesthetic options for anterior primary teeth. This upward 
trend was particularly notable since 2012, when there was a 

notable surge in publications, signifying recognition within 
the dental community of the importance of aesthetic con-
siderations in paediatric dentistry, reflecting a shift towards 
prioritising the holistic experiences of young patients and 
their families. It is also essential to consider the implications 
of this research trend on patient outcomes. As aesthetic pre-
formed crowns become more widely accepted and utilised, 

Fig. 2   Distribution of publications by year of aesthetic preformed paediatric crowns

Fig. 3   Distribution of citation counts by year of aesthetic preformed paediatric crowns



1097European Archives of Paediatric Dentistry (2026) 27:1077–1101	

the potential for improved patient satisfaction, compliance, 
and overall oral health outcomes increases (Elheeny and 
Abdelmotelb 2022; Sharma et al. 2021). Parents are increas-
ingly seeking dental solutions that not only restore func-
tion but also maintain or enhance the appearance of their 
children’s teeth (Gill et al. 2020; Salami et al. 2015). This 
demand positions aesthetic crowns as a critical component 
of paediatric dental practice, necessitating that practition-
ers stay abreast of the latest research and developments in 
this field.

Geographically, the USA emerges as the leading coun-
try in this research field, producing the highest number of 
publications and citations, which can be attributed to sev-
eral factors, including robust funding opportunities, exten-
sive research resources, and a well-established clinical 

infrastructure that fosters innovation and exploration in pae-
diatric dentistry (Espinoza et al. 2025; Ferland et al. 2017). 
Moreover, the involvement of other countries, such as the 
United Arab Emirates, Israel, India, Spain and Egypt, high-
lights the global interest in aesthetic solutions for paediatric 
dental care. International collaboration enriches paediatric 
dentistry by pooling diverse ideas, methods, and clinical 
experiences from around the world. It enhances research 
quality and impact by integrating varied perspectives, con-
tributing to a broader understanding of best practices and 
innovations, and addressing global challenges in paediatric 
care. (Acedo et al. 2006; Cisneros et al. 2018; Tahamtan 
et al. 2016).

The analysis of keywords and trend topic distribution 
by year highlights the evolving nature of paediatric dental 
treatments (Chen et al. 2020). The present bibliometric data 
indicates that research interest significantly clustered around 
preveneered resin-faced stainless steel crowns in 2001 (Rob-
erts et al. 2001). This innovation addressed the dual needs 
for durability and functionality, setting a foundation for sub-
sequent developments in restorative materials. Subsequently, 
while resin strip crowns have been a well-established tech-
nique for decades, a distinct surge in comparative research 
regarding their clinical success was observed in 2015, 
providing a more aesthetic option compared to traditional 
preformed metal crowns. This shift underscores the grow-
ing recognition of the importance of aesthetics in paediat-
ric dentistry, as both practitioners and parents increasingly 
prioritise not only the functionality of restorations but also 
their visual appeal and influence children’s self-esteem and 

Table 2   Journals with two or more publications regarding crowns of 
anterior primary teeth

Source Number of 
publica-
tions

Paediatric Dentistry 10
Journal of Clinical Paediatric Dentistry 7
Journal of Dentistry for Children 4
Case Reports in Dentistry 2
Children-Basel 2
European Archives of Paediatric Dentistry 2
European Journal of Paediatric Dentistry 2
Paediatric Dental Journal 2

Fig. 4   Most relevant countries of aesthetic preformed paediatric crowns on Rstudio
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overall dental experience (Salami et al. 2015; Soares et al. 
2015).

The emergence of zirconia crowns further illustrates this 
trend, as numerous studies have focused on their impact on 
gingival health and overall oral health-related quality of life 
(Alaki et al. 2020; Elheeny and Abdelmotelb 2022; Yanover 
et al. 2021a, b). Zirconia crowns have gained popularity due 
to their superior aesthetic properties and biocompatibility 
compared to other crown types, making them an attractive 
choice for both practitioners and parents concerned about the 
long-term effects on young patients (Seminario et al. 2019; 
Walia et al. 2014). Zirconia crowns have shown improved 
gingival health with less bleeding, reduced plaque accumula-
tion, and less material loss over time compared to SC (Alaki 
et al. 2020; Ozdemir et al. 2022). These factors are crucial in 
paediatric patients, where maintaining oral hygiene can be 
challenging; however, it is important to note that while ZCs 
demonstrate these benefits, their application requires signifi-
cant tooth structure removal, which can increase the risk of 
pulp exposure and the subsequent need for pulpotomies. Fur-
thermore, they are also linked to increased wear on opposing 
teeth, a consideration that necessitates careful monitoring 
and management in clinical practice (Alaki et al. 2020; El 
Shahawy and O’Connell 2016; Yanover et al. 2021a, b). In 
comparison, SCs were considered clinically acceptable but 
lacked long-term effectiveness, leading to lower aesthetic 
satisfaction from parents (Sharma et al. 2021). Research 
indicated that both ZCs and SCs applied after pulp therapy 
achieved similar success rates. (Alrashdi 2024; Ou-Yang 
et al. 2021; Primosch et al. 2005). This similarity suggests 

that, regardless of the crown type used, the underlying health 
of the tooth structure remains comparable, allowing for 
similar incidences of pulp-related issues. It highlights the 
importance of considering not just the material properties 
of the crowns but also their impact on the overall health of 
the tooth (Alrashdi 2024; Ou-Yang et al. 2021).

The studies featured various crown types including SC, 
PVSSCs, and ZCs (Table 1). Different SC variants, high-
light the exploration of different aesthetic and functional 
options for young patients (Subramaniam et al. 2008). Zirco-
nia crowns were often compared to SCs and PVPMCs, with 
a focus on their retention and durability (Gill et al. 2020; 
Salami et al. 2015). Overall, the diversity in study groups 
reflects the complexity of crown selection and underscores 
the need for continued research to evaluate the effective-
ness of these restorative options across different paediatric 
populations.

The follow-up periods in the studies varied widely, rang-
ing from 1 month to 62.2 months (Table 1). The most com-
mon follow-up duration was 12 months. However, longer 
follow-up periods of 24–36 months provided more detailed 
insights into the long-term performance of paediatric 
crowns. With an average follow-up period of approximately 
18 months, these studies highlighted the importance of both 
short-term and long-term assessments to identify potential 
issues such as durability and patient satisfaction. The varia-
tion in follow-up durations suggest a need for standardised 
protocols in future research, which would improve the reli-
ability of findings and enhance clinical practices in paedi-
atric dentistry. Zirconia crowns have shown high retention 

Fig. 5   Trend topics of aesthetic preformed paediatric crowns on Rstudio
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and survival rates, with 93–98% survival at 12 months, 85% 
at 24 months, and 76% at 36 months (Alaki et al. 2020; 
Seminario et al. 2019). ZCs also become a good choice for 
restoring primary maxillary incisors due to their reduced 
plaque accumulation, better gingival health, and good aes-
thetics (Alaki et al. 2020; Elheeny and Sermani 2024). In 
contrast, SCs have demonstrated lower retention rates and 
durability, particularly in cases involving carious lesions 
on multiple surfaces, which is common amongst children 
at high caries risk (Alaki et al. 2020; Elheeny and Sermani 
2024). Specifically, SCs exhibit lower retention and durabil-
ity than both ZCs and PVPMCs (Gill et al. 2020). Relative 
to SCs, PVPMCs showed lower sensitivity to hemorrhage 
or saliva that could influence resistance, retention, or crown 
color, and they need less chair time (Champagne et al. 2007; 
Shah et al. 2004). Although ZCs demonstrate high success 
rates, their routine use may be limited by tooth preparation 
requirements, cost, and technical precision (Foster et al. 
2024; Chisini et al. 2018). Although zirconia crowns excel 
in durability and appearance, strip crowns continue to be an 
affordable option for families with tight budgets (Dongar-
war et al. 2025). The differences in performance between 
these crown types highlight the importance of selecting the 
appropriate restorative material based on individual patient 
needs and risk factors. For children susceptible to caries, 
ZCs may offer a more reliable solution, ensuring better lon-
gevity and fewer replacements, which can be disruptive to 
both the child and the treatment process (Gill et al. 2020; 
Walia et al. 2014).

Recent studies have increasingly focused on the clinical 
success of paediatric crowns after pulp treatments, empha-
sising the need for continued research in this field (Labbé 
et al. 2023; Yanover et al. 2021a, b). Furthermore, the inno-
vative use of materials such as resin-modified glass iono-
mer cements in Pedo Jacket crowns offers distinct benefits, 
especially for uncooperative children with ECC (Castro et al. 
2016).

The present study used only Web of Science, which 
potentially missed key studies and biased the literature iden-
tified. Citations don’t equate with quality, and bibliometric 
data can’t judge study validity; so the findings aren’t suit-
able for clinical decisions, but the map highlights gaps and 
supports future primary and secondary research, including 
systematic and scoping reviews.

Conclusions

The evaluation of studies on restorations in anterior primary 
teeth highlights the effectiveness of zirconia crowns with 
superior durability, aesthetics, and parental satisfaction 
compared to other crown types. Whilst resin composite strip 
crowns are still a valid option, their limitations in retention 

and potential aesthetic issues necessitate careful evaluation 
in making clinical decisions. The variety of study designs 
and follow-up durations highlights the need for comprehen-
sive research to inform best practices in paediatric dentistry.
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