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Aims: The aim of this study was to evaluation the treatment success of the 
short post technique  (mushroom restoration) using a composite resin in severely 
decayed primary anterior teeth after 6, 12, and 18  months after treatment. 
Methods: Eighteen children aged 3‑5  years with severely decayed primary 
maxillary anterior teeth  (60 anterior maxillary primary teeth in total) were 
included. Patients were treated under general anesthesia  (GA). After pulpectomy, 
a “mushroom shape” was formed in the root canals for the purpose of retention, 
and the root canals were filled with zinc oxide‑eugenol (ZOE), and the teeth were 
restored with composite resin. The status of treatment was evaluated clinically 
and radiographically for periapical radiolucency, pathological root resorption, 
marginal fracture, and loss of restoration for each treated tooth. All findings were 
recorded. Results: As a result of the evaluation criteria, the success rates at 6, 
12 and 18  months were 86%, 80%, and 71%, respectively. None of the teeth 
showed apical radiolucency or pathological root resorption at the end of the 
18th month period. Conclusion: The short‑post (mushroom restorations) technique 
is a clinically acceptable alternative method for restoration of severely decayed 
primary teeth. This study supports the feasibility of treatment with this technique 
for pediatric patients treated under GA.
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surface area for bonding.[4,5] Because of the reduced 
size of healthy coronal structure, direct restorative 
procedures may not always yield satisfactory results. 
In order to achieve better durability and functionality 
in severely decayed anterior primary teeth, the use of 
intracanal posts and endodontic treatment are required 
prior to restoration.[6,7] However, since the patients are 
preadolescents, cooperation may be difficult. Therefore, 
these complicated treatments often require general 
anesthesia or sedation.[8,9]

Routinely used intracanal retention techniques reported 
in the literature for severely decayed anterior primary 

Original Article

Introduction

In young children, dental caries that occur in anterior 
primary teeth as a result of night‑time feeding habits, 

poor oral hygiene, cariogenic diet, or traumatic dental 
injuries of anterior primary teeth may need restorative 
treatment.[1] Otherwise, early loss of anterior primary 
teeth may follow resulting in impairment of mastication, 
loss of vertical dimension, emergence of parafunctional 
habits, and malocclusion. In addition, it may also result 
in psychological problems that can affect the speech, 
aesthetics, and behavioral development of the child.[2,3]

Despite the recent developments in restorative 
techniques in dentistry, there have been some important 
challenges associated with restorative treatment of 
anterior primary teeth, including the short and narrow 
shape of the crown, difficulties in acidification of the 
thin and aprismatic enamel tissue, and insufficient 
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teeth include resin composite posts shaped as inverse 
mushrooms  (mushroom restorations), as well as metal 
or biological posts, stainless steel orthodontic wires, 
polyethylene fiber and glass fiber posts inserted into 
the root canal.[7,10,11] Although the prefabricated metal 
posts are rapid and convenient to use, their aesthetic 
disadvantages and incompatibility with physiological 
resorption restrict their use in primary teeth.[12,13] 
Therefore, biological posts and primary teeth extracted 
from another patient may be a better alternative. Major 
disadvantages associated with biological posts are the 
necessity to create a tooth bank as well as obtaining 
consent from parents and child‑donors. In addition, 
this technique requires strict measures to prevent 
cross‑infection.[14,15]

Omega‑shaped orthodontic wires have been presented as 
a rapid and simple technique to adapt to the root canal 
walls. However, this technique may cause fractures in 
thin root canal walls and contribute to early restoration 
loss.[4,16] Although composite resin posts provide 
satisfactory aesthetic results, a requirement of technical 
precision and potential retention loss resulting from 
polymer shrinkage are major disadvantages.[17,18]

Recently, there has been a growing interest in the use of 
fiber‑supported posts. Their advantages include reduced 
risk of root fracture, enhanced aesthetic translucency and 
proper adaptability to canal walls with adequate retention 
and stability via mechanical and chemical bonding to 
the restorative material. Despite these advantages, their 
use is limited due to the long treatment period, high 
cost, and the need for technical precision, especially in 
uncooperative child‑patients requiring general anesthesia 
or sedation.[19,20]

In conclusion, for restorative treatment of severely 
decayed anterior primary teeth in preadolescent children, 
cooperation or need for general anesthesia are reasons to 
choose rapid, convenient, durable, aesthetic and low‑cost 
restoration treatment options. The aim of this study was 
to evaluate the success of resin composite mushroom 
restorations under general anesthesia in severely 
decayed primary anterior teeth at 6, 12 and 18  months 
post treatment.

Methods
The study protocol was approved by the local ethics 
committee of Erciyes University  (Approval no: 
2019/171). Treatment details were explained fully to 
the parents of all the children, and written informed 
consent was obtained. This controlled clinical study 
was conducted with the participation of 18  (6  females, 
12  male), healthy child‑patients aged 3–5  years  (mean 
age: 3.80 ± 0.74 years) who presented to the Pedodontics 

Department of Dentistry Faculty of Erciyes University 
for treatment of severely decayed anterior primary teeth. 
Those who had malocclusion  (deep bite, cross bite), 
parafunctional habits and history of dental trauma were 
not included in the study.

Restorative treatments were performed by a single 
experienced pediatric dentist in a single session under 
general anesthesia. Prior to treatment, severely decayed 
primary maxillary incisor teeth were evaluated clinically 
and radiographically. The study included a total of 60 
anterior maxillary primary teeth  (31 central incisors, 
29 lateral incisors) showing severe decay due to dental 
caries, which had completed at least two‑thirds of its 
root development and did not show any of the following: 
root resorption greater than one third, excessive mobility, 
subgingival caries, abscess, or fistula.

After isolation using a rubber dam, decayed dental 
tissue in all dental surface was cleaned with a diamond 
bur  (BR‑31C, Mani Inc., Tokyo, Japan) and a stainless 
steel drill  (Size 2, Mani Inc., Tokyo, Japan), and entry 
cavities were formed for access to root canals [Figure 1]. 
Pulpectomy was then performed using a 35# H‑type 
file  (H‑file, Mani, Tokyo, Japan) and canals were 
irrigated with 1.0% NaOCl solution. After drying with 
paper points  (Dentsply Maillefer), the canals were 
filled with zinc oxide‑eugenol  (ZOE; Dentsply, Caulk, 
Milford, DE, USA) up to 1  mm beyond the apex and 
4 mm under the enamel‑cement border. Above the ZOE 
canal filling material, an approximately 1‑mm thick base 
was formed with zinc phosphate cement  (Hoffmann, 
KG, GmbH, Rosenheim, Germany).

Due to severe crown damage, an intracanal post‑recess 
was formed inside the root dentin  (over the zinc 
phosphate cement) using a stainless‑steel drill  (Size 
1, Mani Inc., Tokyo, Japan) to give a “mushroom 
shape” [Figure 2]. Since the primary teeth have thin root 
dentin walls, the mushroom shape was aligned parallel 
to the long axis of the root to avoid root perforation. 
The walls of the post area and the remaining crown 
were acidified with 37% phosphoric acid  (3M ESPE, 
Saint Paul, MN, USA) for 20 seconds, rinsed, and dried. 
Then, using disposable applicators, a bond  (Optibond, 
Kerr, Orange, CA, USA) was applied to all acidified 
areas and irradiated  (Elipar™ S10, 3M ESPE, USA) 
for 20 seconds. A matrix band (Tofflemire, Hahnenkratt, 
Königsbach‑Stein, Germany) was placed using a matrix 
holder to the crown parts of teeth with minimal gingival 
bleeding. The composite resin  (Filtek Z250, 3M ESPE, 
USA) was applied incrementally, and each layer was 
irradiated for 40  seconds. After removing the excess 
composite material at the gingival borders with finishing 
burs  (FO‑30F, Mani Inc., Tokyo, Japan), final polishing 
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done performed using polishing discs (Soflex, 3M ESPE, 
USA).

After completion of the treatment, parents were advised 
to maintain good oral health of the child and to attend 
control examinations. Patients were re‑examined at 6‑, 
12‑  and 18‑month intervals following the treatment 
[Figure  3]. A  pediatric dentist other than the one who 
performed the treatment evaluated patients clinically and 
radiographically, and each tooth was assessed in terms 
of periapical radiolucency, pathological root resorption, 
marginal fracture, and loss of restoration. All findings 
were recorded.

Results
18 children who met the inclusion criteria were enrolled 
in this randomized controlled clinical trial. Three 
children were excluded from the study since they did 
not attend the control examinations. Therefore, the study 
was continued with 15 children (12 male and 3 female), 
totaling 52 teeth. 6 children were 3  years old, six were 
4  years old, and three were 5  years old  (mean age 
3.80 ± 0.74 years) [Table 1].

52 primary maxillary incisors of the 15 children were 
treated using mushroom restorations. Patients were 
followed up for 18  months after completion of the 
treatment and the results were evaluated. Of the 52 
primary maxillary incisors, 27  (52%) were central 
incisors, and 25  (48%) were lateral incisors. Of the 
27 central incisors, 14  (52%) were right central, and 
13  (48%) were left central incisors. Of the 25  (48%) 
were lateral incisors, 14  (56%) were right lateral and 
11  (44%) were left lateral incisors. Table  2 shows 
distribution of the teeth according to age and sex.

At the 6th month mark, 4  (14.81%) of the 27 maxillary 
central primary incisors and 3  (12.0%) of the 
25 maxillary lateral primary incisors showed restoration 
loss, whereas none of the central or lateral incisors 
had a marginal fracture. The success rate at the end of 
6 months was 86.53% [Table 3].

At the end of 12  months post treatment, 7  (25.9%) of 
27  maxillary central primary incisors were found to be 
unsuccessful. It was found that 5 of these failures were 
due to loss of restoration and 2 of them were due to 
marginal fracture. Twenty‑five lateral primary incisors 
had stable findings compared to the 6 month evaluation 
with no change at the end of 12  months. The success 
rate at the end of the 12th month was 80.76% [Table 3].

At the end of the 18th month, 10 (37.0%) of 27 maxillary 
central primary incisors were found to undergo treatment 
failure. It was found that 6 failures were due to loss 
of restoration and 4 were due to marginal fracture, 
whereas 21  (63.0%) of the 27 central incisors did not 
have restoration loss or marginal fracture. Treatment 
failure occurred in 6 (24.0%) of the 25 maxillary lateral 
primary incisors. It was found that 4 of these failures 
were due to loss of restoration, and 2 of them were 
due to marginal fracture, whereas 19  (76.0%) of the 27 
central incisors did not have restoration loss or marginal 

Table 1: Distribution of patients by age group
Categories Sex Overall

NBoy
N

Girl
N

Age 3 6 0 6
Age 4 5 1 6
Age 5 1 2 3
Overall 12 3 15
N: Number of Patients

Figure 2: (a) Root canal filling  (zinc oxide‑eugenol) and the cement 
base (zinc phosphate cement). (b) Preparation of the mushroom shape. 
(c) Completion of restoration with the composite material

cbaFigure  1: (a) Appearance of teeth before treatment. (b) Root canal 
treatment and the formation of the mushroom‑shaped retentive structure 
in the canal. (c) Application of matrix band and completion of restoration 
with a composite material. (d) Completion of polishing of the restoration 
and the final appearance
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fracture  [Table  3]. Treatment success at the end of the 
18th month was 69.23% [Table 3].

When we evaluated treatment success according to 
the tooth type, we calculated a 63.0% survival rate for 

restorative treatment of the 27 central primary incisors, 
and 76% for the 25 lateral primary incisors  [Table  3]. 
None of the teeth showed apical radiolucency or 
pathological root resorption at the end of the 18th month.

Table 2: Distribution of teeth according to the age and sex
Categories/Variables Age 3 Age 4 Age 5 Overall

N (%)Boy
N

Girl
N

Boy
N

Girl
N

Boy
N

Girl
N

Tooth 51 6 0 5 0 1 2 14 (52%) 27 (52%)
61 6 0 4 0 1 2 13 (48%)
52 5 0 5 1 1 2 14 (56%) 25 (48%)
62 3 0 4 1 1 2 11 (44%)

Overall
N

20 0 18 2 4 8 52 (100%)
20 20 12

N: Number of Patients, 51: Maxillary Primary Right Central Incisor, 52: Maxillary Primary Right Lateral Incisor, 61: Maxillary Primary 
Left Central Incisor, 62: Maxillary Primary Left Lateral Incisor. Note: Percent numbers are based on columns

Table 3: Cumulative distribution of restoration success and problem type according to follow‑up time and number of 
teeth

Categories/Variables 6th Month 12th Month 18th Month Overall N Totally Success Rate 
MF RL MF RL MF RL MF RL

Tooth 51 14 0 3 2 0 1 0 3 3 63.0%
61 13 0 1 0 1 1 1 1 3

Total 27 0 4 2 5 4 6 4 6 
N (%) 4 (14.8%) 7 (25.9%) 10 (37.0%) 10 (37.0%)

52 14 0 2 0 0 1 1 1 3 76.0%
62 11 0 1 0 0 1 0 1 1

Total 25 0 3 0 3 2 4 2 4 
N (%) 3 (12.0%) 3 (12.0%) 6 (24.0%) 6 (24.0%)

Overall
N

0 7 2 8 6 10 6 10
7 10 16 16

Totally Success Rate 86.53% 80.76% 69.23%
N: Number of Patients, MF: Marginal Fracture, RL: Restoration Loss 51: Maxillary Primary Right Central Incisor, 52: Maxillary Primary 
Right Lateral Incisor, 61: Maxillary Primary Left Central Incisor, 62: Maxillary Primary Left Lateral Incisor

Figure 3: (a) Intra‑oral photograph and periapical radiograph before treatment. (b) Intra‑oral photograph and periapical radiograph immediately after 
treatment. (c) Intra‑oral photograph and periapical radiograph 6 months after treatment. (d) Intra‑oral photograph and periapical radiograph 12 months 
after treatment. (e) Intra‑oral photograph and periapical radiograph 18 months after treatment
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Discussion
The primary goal of pediatric dentistry is to treat 
primary and/or young permanent teeth that have lost 
their normal form and function due various reasons such 
as caries and trauma.[4,21] One of the frequently observed 
problems at this age is early childhood caries  (ECC).[22] 
Although mostly preventable, ECC remains the most 
common chronic childhood disease with approximately 
1.8 billion new annual cases worldwide.[23] In Turkey, the 
prevalence of ECC is over 50.0%.[24,25] Despite being the 
most common chronic disease of childhood, they remain 
mostly untreated in children younger than 3 years old in 
Turkey as well as in many other countries.[26] Restorative 
treatment of anterior primary teeth that are severely 
decayed due to ECC pose a challenge for dentists due 
to difficulty with retention, aesthetic reconstruction, 
and lack of cooperation from younger children.[18,27] 
Early loss of anterior primary teeth causes not only 
aesthetic problems but also reduced masticatory efficacy, 
speech problems, emergence of abnormal oral habits, 
neuromuscular imbalances, and psychosocial adaptation 
problems for the child. Therefore, treatment of anterior 
primary teeth is crucial.[14,28]

When the dental crown is severely decayed, the use 
of intracanal retention is necessary to provide stability 
following endodontic treatment. Mechanical retention 
achieved with the use of intracanal posts in the root 
canals following pulpectomy procedures allows for 
successful restoration by providing resistance against 
mastication forces.[19,21,29] In our study, we treated 
severely decayed anterior maxillary primary teeth using 
a composite resin, which is a convenient, aesthetic, 
long‑lasting and low‑cost option despite the requirement 
of technical precision. Composite restorations are 
commonly used today and require sufficiently 
healthy dental tissue to achieve micromechanical 
retention, which is usually the primary mechanism of 
restoration.[30] In the case of unhealthy dental tissue, 
additional support must be used to ensure stability of the 
restoration.[19] For this purpose, we used the “mushroom 
restoration” technique in the present study. In our study, 
the mean patient age was 3.8  years, the patients were 
predominantly from a lower socioeconomical level, and 
all restorations were performed under general anesthesia. 
Therefore, we considered a mushroom restoration 
technique as the most appropriate treatment method 
for our patients since it can be rapidly applied, requires 
relatively lower technical precision, and costs much 
lesser than other alternatives.

In this study, zinc phosphate cement was used as base 
material after root filling. Although glass ionomer 
cements were said to be more resistant to degradation 

than zinc phosphate cements,[31] Knibbs and Walls[32] 
reported that glass ionomer cements were more sensitive 
to moisture and contamination than zinc phosphate 
cements. In addition, Keyf et  al.[33] reported that 
zinc phosphate cements are more resistant to liquid 
absorption. For these reasons, zinc phosphate cement 
was preferred to eliminate these problems with glass 
ionomer cements. The mushroom‑shaped post area, 
which is prepared by 360 degree turns of the steel burr 
drill around the canal chamber, is key for retention 
of the restoration. Failure to obtain this shape risks 
dislodgement of the restoration.[11] In our application, 
the length of the post recess inside the canal was 3 mm. 
Posts longer than this can inhibit the permanent dental 
eruption during physiological root resorption of primary 
teeth.[34]

It is important to avoid occlusal contact of the mushroom 
restorations with the corresponding anterior primary teeth 
to prevent excessive force on the restoration. Particular 
attention should be given to primary mandibular lateral 
incisors and canines during lateral jaw movements. 
Previous reports have demonstrated the need for forming 
the crown anatomically shorter to avoid mastication and/
or lateral forces.[11,35] In particular, parents of children 
with parafunctional habits should be informed about the 
possibility of erosion and fracture caused by excessive 
mastication and/or lateral forces. In addition, the child 
should be advised to be careful not to bite anything hard 
with the anterior teeth.

Baghalian A. et  al.[36] compared the fracture resistances 
of glass fiber posts, composite resin posts, shortened 
glass fiber posts, and gamma‑shaped orthodontic wire 
posts. They found that shortened glass fiber posts had the 
highest fracture resistance, but no statistically significant 
difference was present between the groups.[36] Eshghi 
et  al.[37] achieved success rates of 98% with composite 
posts, 84% with fiber posts, and 90% with metal posts 
at the end of 12  months follow‑up in their study. This 
result suggests that the composite resin post technique is 
similar in success to other methods.[37]

Kırzıoglu et al.[38] performed 30 mushroom type crowns 
on 14 children aged 3–4  years and followed up these 
patients for 24  months in their study. They observed 
fractures due to impact forces in 2 restorations at the 
end of the first month, restoration loss due to patient 
falls in 3 teeth at the end of the 15th  month, and found 
a high overall clinical success rate of restorations at the 
end of 24 months.[38] In their study, Judd et al. applied a 
short post technique to the anterior primary teeth using 
composite resins, and they reported that these composite 
resin crowns had no discolorations, were resistant to 
normal occlusal forces, and maintained integrity until 
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physiological resorption of the teeth. This one‑year long 
prospective study showed that this restoration is both 
durable and has excellent aesthetic results.[11]

Our findings in terms of restoration loss at the end of 
18 months were as follows: we achieved a 63% success 
rate with restorative treatment on 27 primary central 
incisor teeth, and a 76% success rate with restorative 
treatment on 25 primary lateral incisor teeth. These rates 
are slightly lower compared to the previous reports. This 
may be explained by the fact that this technique was also 
applied to a number of cases with severely decayed teeth 
that did not have sufficient dental structure at the cervix 
to support the restoration. Indeed, the extent of decay 
showed great variation between the cases included in 
the present study and excessive decay can significantly 
affect treatment success.

At the end of the 18  month follow‑up period of our 
study, we observed restoration loss in 10 teeth and 
marginal fracture in 6 teeth among the 52 included 
maxillary primary incisors. The overall success rate at 
the end of the 18  months was 69.23%. Interestingly, 
restoration loss was observed when composite 
restorations extended below the gingival level at any 
point at the tooth cervix. The success of composite 
restorations can be affected by the amount of remaining 
tooth tissue and contamination  (with saliva, blood, 
gingival crevicular liquid‑like fluids).[39‑41] Therefore, 
based on the results of our study, it can be said that 
the amount of the remaining healthy dental tissue is 
important for the success of the restoration, and that 
the mushroom restoration technique  (with composite 
resin) should be avoided when restorations extend 
below the gingival level. In previous studies, composite 
restorations have often been applied using strip crowns. 
Unlike those studies, we applied composite restorations 
with a layering technique by attaching a matrix band, 
instead of using strip crowns. This method is both more 
practical and cost‑effective compared to strip crown 
application. The lower success rate observed in our 
study cannot be explained by the fact that strip crown 
was not used in the present study. In fact, our results 
indicate that the major factors leading to failure were the 
amount of remaining dental structure and whether the 
cervix region was below the gingival level or not.

Conclusion
The findings of the present study are in support of the 
previous studies in the literature. Our results indicate 
that a short‑post  (mushroom restoration) technique 
is a clinically acceptable alternative method for the 
restoration of severely decayed anterior primary teeth. 
However, during candidate selection, attention should 

be paid to ensure that the tooth decay does not extend 
below the gingival level. The primary advantages of 
this method are rapid application time, no requirement 
for additional laboratory procedures, aesthetically 
satisfactory results, and low cost.
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