
ABSTRACT

Fusion is commonly identified as the union of two distinct dental sprouts, which may occur at any stage of the 
development of the dental organ. Teeth are joined by the dentin; pulp chambers and canals may be linked or 
separated depending on the developmental stage when the union occurs. To differentiate between fusion and 
gemination is a challenge, especially when fusion involves a normal tooth and a supernumerary tooth either in 
the primary (0.5%) or permanent (0.1%) dentition. Treatment of such teeth is also complex. The purpose of this 
case series is to present a wide range of fusion cases involving both the dentitions & in different areas of the 
oral cavity. 
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Introduction

Developmental anomalies of teeth are a significant 

category of dental morphological variations. 

Abnormalities in tooth number, size, shape and 

structure are due to disturbances during the tooth 

bud morpho-differentiation stage as a result of 

ectodermal and mesodermal drifts. Severity of the 

condition depends on the formative stage at which 
[1]the fusion occurs. 

Dental fusion (fusiodentes, dentesconfusi, dentes 
[2] [3] fusi, synodontia,  false-gemination, double teeth, 

double formations, conjoined teeth, joined teeth, 
[1]fused teeth, dental twinning, connate teeth,  

[2] [2]gemini-fusion  and vicini-fusion  is a rare 

developmental anomaly, which  according to 

Stewart and Prescott classification of dental 

anomalies, is included in the anomalies of tooth size. 
[2] Pindborg defined fusion as the union between 

dentin and/or enamel of 2 or more separately 
[4] 

developing teeth. Fusion is characterized by an 

abnormally shaped tooth that may exhibit an 

unusually wide crown, a normal crown with an 

additional root, or other combination that result 

from the union of two adjacent tooth germs united 
[2]

by a common dentin. 

Fusion occurs during the morpho-differentiation 

stage of embryonic development of teeth. 

Involvement of epithelial and mesenchymal germ 
[3, 5] layers results in irregular tooth morphology. The 

exact etiology of fusion is not known. But, physical 

force or pressure between adjacent tooth germs, 

environmental influences, genetics, viral infection 

during pregnancy, trauma, use of thalidomide, 

systemic disease, X-linked congenital conditions, 

cleft lip and palate, lack of vitamins and lack of space 
[2, 3, 6-8]in the dental arch are the possible causes.  

Fusion can be complete (total) or incomplete 

(partial) depending on the time when the acting 

force causes the narrowing of the space between the 

tooth germs. When the fusion is complete, a single 

tooth is formed and this leads to a reduced number 

of teeth in the dental arch. In cases of partial fusion, 

there is one crown with separate roots. There can 
[3, 9] 

also be a common pulp chamber. Fusion is seen 

both in, deciduous (0.5 – 2.5%) and permanent 

dentition (0.1%) and more commonly involves the 
[2, 10]mandibular anterior teeth.  It is most commonly 

unilateral, usually involving the lateral incisor and 
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[2] canine. Sometimes, fusion is hereditary in nature. 
[2,5,7,11]

Supernumerary teeth are additional teeth in the 

normal series, which may occur in any region of the 

dental arch; although they are more frequent in the 

maxilla than in the mandible. They are considered 

uncommon, occurring with a frequency of 0.3% to 

3.8% in the population and classified according to 

their position and form. According to their location, 

they are named mesiodens (a supernumerary 

tooth in the maxillary anterior incisor region), 

distomolar or distodens (an accessory fourth 

molar) and paramolars (a posterior supernumerary 

tooth situated lingually or buccally to a molar tooth). 
[12]

This series reports a wide array of cases of fusion 

involving deciduous incisors, permanent incisors, 

permanent molars as well as between permanent 

incisor and mesiodens and mandibular molar and 

distomolar. 

Case Reports

Case 1

A male patient aged 21 years reported to the Oral 

Medicine and Radiology Department, Ahmedabad 

Dental College and Hospital with complaint of 

severe pain in the lower left molar region since one 

week. Patient was asymptomatic before six months. 

He gave history of two episodes of pain and mild 

swelling in the same region during this period. 

Symptoms were relieved by analgesics and 

antibiotics. Patient had no relevant medical or 

family history. On clinical examination of the oral 

cavity, there was presence of a partially erupted 

mandibular left third molar with red inflamed 

pericoronal mucosa covering coronal structure of 

38. On palpation, mucosa was tender with no 

discharge on manipulation. Intra oral periapical 

radiograph revealed an impacted 38 fused with a 

distomolar completely from coronal portion till the 

root end. It showed a large coronal structure 

displaying multiple cusp tips with same radio 

density. Two distinct pulp horns were visible but 

appeared to be fused and two pulp canals were 

visible giving an “H” shaped appearance. Clinical 

diagnosis of chronic pericoronitis in relation to third 

molar fused to supernumerary tooth was 

considered. The fused teeth were removed in 

entirety by surgical procedure under local 

anesthesia and the healing of the socket was 

uneventful.

Gross examination of the tooth specimen (Figure 1) 

showed two crowns fused with each other, one was a 
rd

normal mandibular 3  molar with a well developed 

crown having normal anatomic morphology and the 

other was a supernumerary tooth completely fused 

distally with the third molar. Its morphology 

resembled the mandibular second premolar with 

two cusps placed lingually and buccally. It had a two 

root ending/apex.

Radiograph of gross specimen (Figure 2) shows one 

large crown with two distinct roots, the radio 

density of both dentin and enamel appear 

homogenous. “H” shaped pulp canals with two 

distinct pulp chambers fused to give an appearance 

one large pulp chamber with three pulp horns 

present. 
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Case 2

A 6 year old male patient reported to the Oral 

Medicine and Radiology Department, Ahmedabad 

Dental College and Hospital with complaint of 

mobility of teeth in the lower front region since two 

weeks. Patient was asymptomatic before two 

months. He gave history of gradually increasing 

mobility during last two months. Patient had no 

relevant medical or family history. On clinical 

examination of the oral cavity, there was spacing in 

lower front region with mobility in 71 and 81. The 

crown of 71 and 81 had a greater than normal 

mesiodistal width with a groove in the middle of 

incisal edge. There was absence of 72 and 82. 

Radiograph of the same region (Figure 3) revealed 

fusion of 71,72 and 81,82 (with separate pulp 

chambers) with incisal indentation (and separate 

root canals), accompanied by root resorption due to 

erupting 31 and 41. The clinical diagnosis of 

bilateral fused mandibular central and lateral 

incisors in the exfoliation stage was placed and the 

patient was advised extraction of the fused teeth. 

Case 3

A 31 year old male patient reported to the Oral 

Medicine and Radiology Department, Ahmedabad 

Dental College and Hospital with complaint of 

stained teeth. Patient had a habit of placement of 

tobacco quid in lower labial vestibule since last 4 

years with a frequency of 3 times per day and 

duration of 15 – 20 minutes. He noticed brownish 

black stains in his front teeth since last 6 months 

which he wanted to get cleaned. Patient had no 

relevant medical or family history. On clinical 

examination of the oral cavity, there were 

generalized extrinsic tobacco stains involving the 

cervical third of all teeth. There was gingival 

recession in lower incisors accompanied by a 

wrinkled grayish white plaque representing 

tobacco quid lesion around the midline of lower 

labial vestibule. Hard tissue examination revealed 

that 41 and 42 were fused (Figure 4) and having the 

mesiodistal width equal to that of combined 31 & 32.

 There was a shallow vertical groove on labial aspect 

of crown of fused tooth with two separate root 

trunks visible due to gingival recession. The 

radiograph of the fused teeth (Figure 5) showed that 

the two teeth were fused with enamel as well as 

cementum with a single pulp chamber and a single 

root canal. The patient was referred for scaling and 

polishing and was counseled to quit the tobacco 

placement habit.
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Case 4

A 21 year old male patient reported to the Oral 

Medicine and Radiology Department, Ahmedabad 

Dental College and Hospital with complaint of 

irregularly placed front teeth leading to unaesthetic 

facial appearance. Patient gave history of a healthy 

deciduous dentition. Then he experienced delayed 

exfoliation of some deciduous teeth followed by 

delayed eruption of permanent teeth. Patient had no 

relevant medical or family history. On clinical 

examination of the oral cavity, there was 

proclination of upper permanent incisors with 

anterior deep bite and crowding of the upper and 

lower incisors. There was overretained 53 with a 

missing 13. The mesiodistal width of 11 was more 

than normal (Figure 6) with a marked vertical 

groove separating its mesial 1/3 and distal 2/3.

Also, the upper arch form was square shaped. 

Radiograph of 11,12 region (Figure 7) revealed a 

fusion between 11 and mesiodens with a single 

large pulp chamber having incisal indentation and a 

single wide root canal. The radiograph also revealed 

an impacted 13. The clinical diagnosis of Angle's 

Class I malocclusion with fusion (11 & mesiodens) 

and impacted 13 was placed. A comprehensive 

interdisciplinary treatment plan involving 

endodontic treatment of fused tooth followed by 

crown reshaping to gain arch space, extraction of 53 

and orthodontic eruption of 13 was carried out. 

Case 5

A 20 year old male patient reported to the Oral 

Medicine and Radiology Department, Ahmedabad 

Dental College and Hospital with complaint of pain 

in lower right and left back teeth since 1 month. 

Patient was asymptomatic before two years. He gave 

history of similar episodes of pain twice within the 

last two years which got relieved on taking analgesic 

and antibiotic medication. He was an undiagnosed 

syndromic patient with mental retardation and 

poor oral hygiene maintenance. There was no 

relevant family history. On clinical examination of 

the oral cavity, there was presence of a partially 

erupted mandibular right and left second molars 

with red inflamed pericoronal mucosa covering 

coronal structures. On palpation, mucosa was 

tender with no discharge on manipulation. An OPG 

was advised to the patient.

OPG revealed that (Figure 8) there were large 

malformed tooth like structures bilaterally in 
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second and third molar regions which were having 

mesiodistal widths double than that of a single 

molar and separate roots but fused pulp chambers. 

The patient also had single rooted 36, 46, 16, 17, 26 

and 27. Clinical diagnosis of impaction of fused 

second and third molars bilaterally was placed and 

patient was advised disimpactions of the same in 

entirety by surgical procedure under local 

anesthesia.

Discussion

In 1963, Tannenbaum and Ailing defined fusion as 

union between the dentin or enamel of two or more 
[2]separate developing tooth buds.  DeJonge (1955) 

proposed the term 'Synodontia' for those formed by 

the inability of adjacent tooth germs to retain their 

individuality;although the term “double teeth” as 

suggested by Miles in 1954 was widely accepted and 

may be more appropriate. Tooth fusion is defined as 

the union between the dentin and/or enamel of two 

or more separate developing teeth. The fusion may 

be partial or total depending upon the stage of tooth 

development at the time of union, a distinguishing 

feature between fusio-totalis, partialis-coronaries 
[11] 

and partialis-radicularis. This case series reports 

cases of partial as well as total fusion of teeth.

The prevalence is reportedly lowest in Caucasians. 
[13] 

Asian and Asian-derived populations showed 

higher prevalence for fused teeth than European 
[8] 

and European-derived population. The males and 

females are equally affected. However, all our cases 

were male patients.In Indian population, the 

prevalence of unilateral fusion was confirmed to be 
[2] 

0.14% by Reddy and Munshi, The overall 

prevalence appears to be approximately 0.5% in 

deciduous teeth and 0.1% in permanent dentition. 

In contrast, 4 of our 5 cases were involving 

permanent dentition. The prevalence of bilateral 
[10, 11] fusion is 0.02% in both dentitions. The present 

case series reports one case of bilateral fusion in 

each, deciduous and permanent dentition. No 

hereditary pattern was evident in any of the cases of 

this series.

Etiology of fusion is not fully explained. Shafer et al 

speculated that the pressure produced by some 

physical force prolongs the contact of the 

developing teeth causing fusion. Lowell and 

Soloman believe that fused teeth result from some 

physical action that causes the young tooth germs to 

come into contact, thus producing necrosis of the 

intervening tissue and allowing the enamel organ 
11 

and dental papilla to fuse together. According to 

other authors, fusion is a result of the persistence of 

the interdental lamina between the two buds during 
[14, 15]

embryological development.  Some authors 

believe it to be hereditary or due to excess 

administration of vitamin A, viral infection, or use of 
[10] 

thalidomide drug during pregnancy. Recently 

Mitsiadis et al. (2005) demonstrated that notch 

signaling mediated through the Jagged2 gene plays 

an essential role in tooth development and also 
[8]

fusion of teeth. 

Fusion was classified into four morphological types 

by Aguilo et al using both the clinical and 

radiographic appearance as the criteria and guide. 

Type I has single bifid crown, a larger than normal 

crown with a notch on the incisal edge, a bifid pulp 

chamber, normal sized root and radicular canal with 

a widening in the cervical portion. Type II has a large 

crown and large root; a larger than normal crown 

usually with no groove or notch, a single large pulp 

chamber, a root that is larger than normal along all 

its length and one large shared root canal. Type III 

has two fused crowns, double conical root while 

Type IV has fused crown, two fused roots, two (or 

more) clearly distinct but joined roots with two 
[13] separate canals. The cases 1 and 5 of this series 

are Aguilo Type IV; while cases 2, 3 & 4 are Aguilo 

Type II. 

Fusion may also be part of syndromes such as 
[6]achondrodysplasia, chondroectodermal dysplasia  

[1] [1]focal dermal hypoplasia,  osteopetrosis,  Wolf 
[ 1 ]  

Hirschhorn syndrome and Russel-Silver 
[8]

syndrome.  This series reports a case of fusion 

associated with an undiagnosed syndrome.

The differential diagnosis for fused teeth includes 
[16]

gemination and macrodontia.  In cases of fusion, 

74MAHARAJA KRISHNAKUMARSINHJI BHAVNAGAR UNIVERSITY Vol. 5  Issue-1  January 2015

B U J O DB U J O D



the crowns are united by enamel and/or dentine, 

but there are two roots or two canals in a single root. 

In contrast, in germination, the structure most often 

presents two crowns, either totally or partially 
6 

separated, with a single root and one root canal. 

The fact that fusion is usually the cause of reduced 

number of teeth in dental arch helps to differentiate 

it from gemination with exception of such unusual 

cases, in which fusion is between a supernumerary 
[ 1 0 ]and a normal tooth.  Fusion between 

supernumerary and permanent teeth occurs less 

frequently than fusion between other types of teeth. 
[4] Radiographically, the fused teeth may show an 

unusual configuration of the crown, pulp chamber 

and root canal. The presentation may range from 

separate pulp chambers and root canals to a 

common pulp chamber and root canal system. The 

radiographs disclose the unusual shape or size of 
[2] 

the entire tooth and extent of the union. This series 

reports cases with fused large teeth with one large 

pulp chamber and two pulp horns and two distinct 

root canals as well as fused large teeth with a single 

large pulp chamber and a single wide root canal. 

Unfortunately, most of these fusions require 

surgical removal because of their abnormal 

morphology and excessive mesiodistal width, which 

cause problems with spacing, alignment and 

function. Some of our cases were also advised 

extractions. 

Conclusion

Fusion is a rare developmental anomaly. Fusion can 

be possible between two deciduous teeth, two 

permanent teeth or between a permanent tooth and 

a supernumerary tooth. Fusion in teeth other than 

maxillary anteriors is very rare. Radiographic 

examination plays a pivotal role in the diagnosis and 

treatment of such cases. The rarity, with which this 

ent i ty  appears ,  a long with  i ts  complex  

characteristics, often makes it difficult to treat. 

Extraction in such case is an uphill task because of 

the tooth anatomy and large bone coverage. This 

case series enlightens the readers regarding the 

array of possibilities in which fusion can present 

itself with its radiographic features and treatment 

planning. 
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