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Significance of the Study

•	 In this study, primary fused teeth (PFT) were frequently observed in the mandibular anterior region. 
Caries formation and dental anomalies, especially permanent tooth aplasia, were often encountered in 
areas where PFT were seen. Hence, parents should be informed about possible dental problems associ-
ated with PFT and be encouraged to schedule regular follow-up appointments.
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Abstract
Objective: The aim of this study was to investigate the char­
acteristics of primary fused teeth (PFT) and their effect on 
permanent dentition in a group of Turkish children. Subjects 
and Methods: Dental records of 13,450 pediatric patients 
who attended the Pediatric Dental Clinic in northern Turkey 
between 2015 and 2017 were reviewed. Forty patients had 
been diagnosed with PFT and were included in the study. 
Clinical and radiographic examinations were conducted, 
and the distribution of PFT was calculated by type, sex, af­
fected jaw, associated dental anomalies, and clinical compli­
cations. Data analysis involved descriptive statistics. Results: 
A total of 50 PFT were detected in the 40 patients. The mean 
age of patients was 6.7 ± 0.3 years (range 3–10 years). The 
most common PFT were the mandibular lateral incisors and 
canines (34, 68%). The most prevalent type of PFT was type 
III (20, 40%). Of the 40 patients with PFT, 34 (85%) also ex­

hibited other dental anomalies such as tooth aplasia, peg-
shaped incisors, talon cusps, ectopic eruption, and delayed 
eruption in both related and unrelated areas. The most com­
mon complications of PFT were fusion-related tooth aplasia 
(n = 26 [76%]) and caries formation in the affected teeth (24 
[48%]). Conclusion: In this study, PFT were frequently ob­
served in the mandibular anterior region. Caries formation 
and dental anomalies, especially permanent tooth aplasia, 
were often encountered in areas where PFT were seen. 
Hence, parents should be informed about possible dental 
problems associated with PFT and be encouraged to sched­
ule regular follow-up appointments.

© 2018 The Author(s) 
Published by S. Karger AG, Basel

Introduction

The etiology of the fusion of teeth is not completely 
known; however, it is believed that it involves physical 
force or pressure from the follicles of adjacent teeth, he-
reditary conditions, and racial determinants [1, 2]. The 
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clinical appearance of the fusion depends on the develop-
mental stage of the associated tooth buds. If contact be-
tween 2 dental buds occurs before the calcification phase, 
full fusion occurs, presenting clinically as a single large 
crown [3]. If the fusion takes place in the advanced stage 
of morph-differentiation, it may be limited to the roots, 
meaning the fused teeth might have separate pulp cham-
bers and root canals [3, 4]. Primary fused teeth (PFT) usu-
ally occur unilaterally [5, 6] and are more common in 
primary than in permanent dentition [2, 7, 8]. They near-
ly always occur in the anterior region, and most often in-
volve the mandibular lateral incisors and canines; occur-
rence in the posterior region is rare [9, 10].

The frequent occurrence of dental anomalies follow-
ing PFT were reported in both related and unrelated re-
gions in previous studies [9–11]. Anomalies in the suc-
ceeding permanent dentition include supernumerary and 
congenitally missing teeth, repeated double-tooth for
mation, and peg-shaped permanent incisors [12, 13].  
Because these anomalies require clinically demanding 
treatment, careful follow-up of patients with PFT is im-
portant. The aim of this study was to investigate the char-
acteristics of PFT and their effect on permanent dentition 
in a group of Turkish children. 

Subjects and Methods

Dental records of 13,450 pediatric patients who attended the 
Pediatric Dental Clinic in northern Turkey from 2015 to 2017 were 
reviewed. Forty patients (24 boys and 16 girls; age range 3–10 
years) had been diagnosed with PFT and were included in this 
study. The study was approved by the Human Ethics Committee 
of the Ondokuz Mayıs University, and all procedures were con-
ducted in accordance with the 1975 Helsinki Declaration (as re-
vised in 2008). 

Power and sample size estimates were calculated for this study 
according to the estimate that the proportion of Caucasian patients 
with PFT was approximately 0.1–1.6% [14, 15]. The minimum 
sample size needed with an error of 0.5% was:

Sample size = (z2 × p[1-p])/d2 = (1.962 × [0.085 × 0.915])/ 
0.0052 = 11,951

where: z = z score (1.96 for a confidence level of 95%), p = ex-
pected proportion (estimated 0.085% as it belongs to the range of 
prevalence rates in previous studies where prevalence ranged be-
tween 0.1 and 1.6% in Caucasians), and d = marginal error (we 
chose 0.5% in our study). Our sample comprising 40 subjects can 
therefore be considered statistically representative.

Exclusion criteria were medically compromising diseases and 
a history of trauma to the primary dentition. Panoramic and peri-
apical radiographs were obtained from each child to help verify the 
current clinical status and detect other anomalies. 

Data regarding PFT occurrence and its effects on permanent 
dentition (e.g., normal teeth, hypodontia, talon cusps, and peg-

shaped teeth) were recorded. Each primary fused tooth was evalu-
ated according to the morphological classification of Aguiló et al. 
[16] as follows: type I: bifid crown, single root; type II: large crown, 
large root; type III: 2 fused crowns, double conical root; and type 
IV: 2 fused crowns, 2 fused roots. 

PFT and associated risks (e.g., periodontal disease, caries, and 
missing teeth) were explained to parents, written informed con-
sent was obtained, and follow-up examinations were scheduled. 
Clinical and radiographic records of PFT were evaluated by 2 ex-
perienced pediatric dentists (S.T.E. and H.A.) and interobserver 
variability was low. Descriptive statistics (type of fusion, clinical 
location, and demographic variables including age and sex), pa-
thology, and the incidence of complications associated with PFT 
were calculated and recorded. 

Results

Fifty PFT were observed in the 40 patients. The distri-
bution of PFT regarding sex, the location in the dental 
arch, unilateral/bilateral occurrence, and type of fusion 
are shown in Table 1. All PFT were located in the ante-
rior region. Fusion of the mandibular lateral incisor and 
canine accounted for 34 (68%) PFT, followed by fusion of 
the mandibular central incisor and lateral incisor in 6 
(12%). Fusion occurred bilaterally in 6 (15%) patients, in 
1 of whom it involved a maxillary left lateral incisor and 
canine in addition to a bilateral fusion of the mandibular 
lateral incisors and canines (Fig. 1). 

The most frequently occurring fusion was type III, 
seen in 20 subjects (40%), followed by types I, IV, and II. 
The majority of the type III PFT were located in the man-
dible (n = 18 [90%]) (Table 1). Additional dental anoma-

Table 1. The distribution of primary fused teeth with respect to 
gender, location, occurrence, and type of fusion

n (%)

Gender
Male 24 (60)
Female 16 (40)

Location
Maxilla 8 (16)
Mandible 42 (84)

Occurrence
Unilateral 34 (85)
Bilateral 6 (15)

Type, maxilla/mandible
I 4/8 (24)
II 4/4 (16)
III 2/18 (40)
IV 2/8 (20)
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lies in related or unrelated regions were observed in 34 
(85%) patients. The distribution of dental anomalies by 
PFT type is shown in Table 2. Fusion-related permanent 
tooth aplasia was observed in 26 (65%) patients; of these, 
4 (10%) involved the aplasia of multiple teeth. Of the 26 
patients with aplasia, 14 (53.8%), had type III PFT. Co-
occurrence of peg-shaped lateral incisors and aplasia of 
multiple teeth was detected in 2 (5%) patients (Fig.  2). 
Delayed permanent tooth eruption was only observed in 
association with type III PFT (n = 4 [10%]). Caries forma-
tion was detected at the line of demarcation in 24 (48%) 
PFT cases, most frequently in type IV and type III fusion.

Discussion

In this study, PFT were detected in 40 patients. The 
most commonly affected teeth were the mandibular lat-
eral incisors and canines, and the most prevalent type 

was type III. The majority of patients with PFT (85%) 
also exhibited other dental anomalies such as tooth apla-
sia, peg-shaped incisors, talon cusps, and ectopic and 
delayed eruption in related as well as unrelated areas. 
The most common complications of PFT were fusion-
related tooth aplasia and caries formation in the affected 
teeth.

In this study, the finding that fusion of a primary man-
dibular lateral incisor and canine was the most common 
is consistent with those of previous studies [9, 11]. The 
high incidence of adjacent anterior tooth fusion was at-
tributed to the similar developmental stage and physical 
proximity of the 2 tooth germs [12]. The finding that 15% 
of patients presented with fused teeth bilaterally is higher 
than the 0.02% reported previously [2], probably due to 
the small number of samples in this study.

Type III PFT was the most common form observed in 
this study whereas Zengin et al. [10] reported that type IV 
was the most common. This difference could be due to 

Table 2. The distribution of 40 dental anomalies according to the type of primary fused teeth

Anomaly Finding in permanent
dentition

Type 1 Type 2 Type 3 Type 4 Total

Fusion-related tooth aplasia in a related region 2 2 14 8 26
Ectopic eruption in a related region – – 2 – 2
Delayed tooth eruption in a related region – – 4 – 4
Peg-shaped incisor in an unrelated region – – 2 – 2
Talon cusp in an unrelated region 2 – – – 2
Multiple tooth aplasia – – 2 2 4

L

Fig. 1. Panoramic radiograph of a 5-year-old patient showing 3 
primary fused teeth (arrows) at the same time.
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Fig. 2. Panoramic radiograph of a 9-year-old patient with type 3 
fusion, showing aplasia of teeth 13, 15, 17, 25, 32, 37, 45, and 47, 
and also peg-shaped lateral incisors (arrow).
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advanced root resorption in older children and superpo-
sitioning in radiographs. 

The 85% of permanent tooth anomalies observed in 
this study was higher than the 50% reported previously 
[5]. This result could be attributed to differences in sam-
ple characteristics that include the location and type pre-
dilection of PFT cases. In this study, the most prevalent 
fusion detected was between the mandibular lateral and 
canine teeth, and is known to increase the possibility of 
permanent tooth anomalies. Gellin [13] reported a rate of 
permanent tooth anomalies of up to 100% following the 
fusion of primary lateral and canine teeth. We found 
aplasia to be the most common dental anomaly after PFT, 
especially with type III PFT; this is in line with the find-
ings of Aguiló et al. [16]. 

Caries involvement was more common with type III 
and IV PFT than with the other types; this is in line with 
the findings of previous studies [10, 11, 16]. The deep la-
bial and lingual vertical grooves at the site of fusion may 
be pronounced and difficult to clean, so it is important 
that patients and their parents are advised about preven-
tive intervention. The application of fissure sealant, for 

example, may be considered, in order to prevent caries 
development in deep grooves [17]. While PFT that are 
free from caries may not require treatment, those with 
caries should be treated by restoration. When there is 
pulpal involvement, endodontic treatment should be per-
formed as for a multirooted tooth [10, 18]. 

Conclusion

In this study, the most common fusion of primary 
teeth was that of the mandibular lateral incisors and ca-
nines, and the most common type was type III. Most of 
the PFT had anomalies of the permanent dentition, the 
most common being tooth aplasia. Caries formation was 
also common, especially in cases of type III and type IV 
fusion.
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