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ABSTRACT 
 
Developmental anomalies may affect the number and morphodifferentiation of teeth. Development 
of two teeth from one tooth bud gives rise to gemination. Geminated teeth with caries may lead to 
pulpal pathologies for which extraction may be a preferred treatment. We report a case of 
geminated maxillary carious primary incisor treated with pulpectomy in a five year-old child. 
 

 
Keywords: Gemination; fusion; deciduous teeth; pulpectomy; developmental anomaly; primary 

dentition; double teeth. 
 

ABBREVIATIONS 
 
LA :   Local Anesthesia 
EDTA :   Ethylene Diamine Tetraacetic Acid  
OPG :   Orthopantomogram 
CBCT :   Cone-Beam Computed Tomography  
GIC :   Glass Ionomer Cement 
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1. INTRODUCTION 
 
Any alteration in color, contour, size, shape, 
number and degree of development of teeth are 
recognized as developmental anomalies of the 
teeth which could be due to local as well as 
systemic factors [1]. The World Health 
Organization (WHO) has classified these under 
the category of “the diseases of oral cavity, 
salivary glands and jaws” in WHO-International 
Classification of Disease -10 (WHO-ICD-10) 
(K00-K14). The anomalies of tooth size and form 
has been listed under section WHO-ICD -10 
(K00.2), which includes concrescence, fusion, 
gemination, dens evaginatus, dens in dente, 
dens invaginatus, enamel pearls, macrodontia, 
microdontia, peg-shaped teeth, taurodontism and 
tuberculum paramolare [2]. 
 

Tannenbaum and Alling [3] defined gemination 
as the formation of equivalent of two teeth from 
the same follicle, with evidence of an attempt for 
the teeth to be completely separate.

 
The other 

names for gemination aredouble teeth, double 
formations, joined teeth, fused teeth or dental 
twinning [4]. 
 

Prevalence in the Indian population of 
gemination is reportedly 0.28% [5]. It is more 
prevalent in the primary dentition than in the 
permanent dentition. It is commonly seen in the 
maxillary anterior region. It causes delayed 
eruption of the permanent succcessors [5]. 
 

Gemination is usually confused with fusion. 
Gemination can be differentiated from fusion with 
the help of Mader’s two tooth rule i.e. if the fused 
teeth are counted as one and the number of 
teeth present in the arch are less than the 
normal, this is termed as fusion. It is termed as 
gemination or ‘fusion with a supernumerary tooth’ 
if these are counted as one and the number of 
teeth present in the arch are normal. In 
germination, the two halves of the joined crown 
are mirror images and there exists a buccolingual 
groove that extends up to the incisal edge, while 
if there is a fusion between a normal and a 
supernumerary tooth, there would be differences 
in the two halves of the joined crowns [6]. 
 

Various treatment options for primary double 
teeth are preventive measures, restorative 
approach after caries excavation, or a surgical 
procedure (extraction) depending on the extent 
of caries as well as the parents’ preference [7]. 
 

The exact cause of gemination is unknown. 
However, environmental factors such as trauma, 

vitamin deficiency and systemic diseases are 
considered to be a probable cause [8].

 
According

 

to Grover and Lorton, local metabolic disturbance 
during morphodifferentiation of the tooth germ 
may be the cause [9]. Geminated teeth may 
develop caries due to the food lodgment in the 
groove which may progress to pulpal pathologies 
similar to that in the normal teeth. Extraction of 
pulpally involved geminated teeth may be a 
preferred treatment modality owing to their 
abnormal root canal anatomy and possibility of 
overretention [10].

 
We report a case of 

geminated maxillary carious primary incisor 
treated conservatively with pulpectomy in a five 
year-old child. 

 

2. CASE REPORT 
  
A five year-old boy reported to the department of 
Pediatric and Preventive Dentistry with a chief 
complaint of decayed teeth. The patient’s 
medical history was non-contributory. There was 
no family history of dental abnormalities or 
parental consanguinity. No history of trauma was 
reported by the parent. General and extraoral 
examinations contributed no significant findings. 
Patient’s behaviour was rated as positive on 
Frankl’s behaviour rating scale. The past dental 
history included extraction of a lower molar tooth 
a few weeks ago; however, the patient was not 
informed about any developmental anomaly. 
 
On intra-oral clinical examination, complete 
primary dentition with generalized spacing was 
observed [Fig. 1]. It was observed that 62 had a 
developmental anomaly i.e. it had two clinically 
visible crown structures fused with an evident 
developmental line; however the total number of 
teeth present in the dentition was normal, 
indicative of gemination of 62 [Fig. 2]. Deep 
occlusal caries were observed on the left 
mandibular 1st primary molars (74), occlusal 
caries on the mandibular right 2

nd
 primary molar 

(85), pit caries on the maxillary 2
nd

 primary 
molars and mandibular left 1st primary molar 
(55,65,75), proximal caries on the left maxillary 
1st primary molar (64), maxillary primary central 
incisors (51,61) and missing (lost due to 
extraction)right mandibular1

st
 primary molar (84) 

[Figs. 3, 4]. The patient was advised as Intra oral 
peri-apical radiograph for 74 and 62 for further 
diagnosis.  
 
On radiographic examination, 62 showed one 
root with two pulp canal spaces fusing into one 
canal space in the apical one-third region of the 
root structure thus further confirming the dental 
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anomaly germination [Fig. 5]. The left maxillary 
permanent lateral incisor (22) also appeared to 
have a similar anomaly with an evident 
demarcation line on the crown of the tooth       
[Fig. 6].  
 

 
 

Fig. 1. Pre-operative view of teeth in 
occlusion 

 

 
 

Fig. 2. Pre-operative view of 62 
 

 
 

Fig. 3. Pre-operative view of maxillary arch 
 

 
 

Fig. 4. Pre-operative view of mandibular 
arch 

 
 

Fig. 5. Pre-operative IOPA of 62 
 

 
 

Fig. 6. Pre-operative IOPA of 62 and 22 
(Arrow indicates radiolucency of caries   

suggestive of pulpal involvement) 
 

According to Vertucci’s classification (1974) the 
roots are Type VI and according to Weine’s 
classification (1976) the roots are Type II [11]. 
Irregular ill-defined radiolucency was seen 
involving the enamel, dentine and pulp. Peri-
apical region showed no abnormality.  
 
Intra oral peri-apical radiograph of 74 taken a few 
weeks ago showed root resorption as well as 
loss of bone in the furcal area [Fig. 7]. The tooth 
was subsequently extracted. 
 

2.1 Treatment Plan 
 
The summary of treatment plan including the 
preventive care and schedule of procedures is 
presented in Table 1. The entire treatment plan, 
and the possible outcomes i.e. favourable and 
unfavourable were explained to the patient. A 
necessary informed consent was taken from the 
parent and a full mouth rehabilitation started. 
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Table 1. Treatment summary 
 
Treatment Required Preventive care Schedule 
GIC restorations: 51,61,54,64, 
75,85 

Home measures: Tooth-
brushing instructions including 
use of a junior fluoridated 
toothpaste (600ppm of 
Fluoride), Tooth mousse (GC 
Tooth Mousse, Australia) 
application at bedtime. 

Day 1: Consultation, IOPA 
radiographs, complete oral 
prophylaxis 

Pulpectomy: 62 Dietary counselling: 
Pertaining to avoiding bottle-
feeding at bedtime, reducing 
sugar exposure between 
meals, substituting cariogenic 
food with non-cariogenic food 
alternatives. 

Day 2: 51,61,54,64,75,85 – 
GIC restorations (GC Gold 
Label 9, Japan) 

Stainless steel crown: 75,85 Office measures: Fluoride 
varnish 5% NaF (GC MI 
Varnish, Japan) application 
with a suggested biannual 
frequency. 

Day 3: 75 – Tooth preparation, 
mandibular impression for 
crown and loop space 
maintainer 

Extraction: 74 Day 4: 75 – Cementation of 
Crown and loop space 
maintainer 
84 – Extraction under LA 

Space maintainer: 74, 84 
regions 

Day 5: 85 – Tooth preparation, 
mandibular impression for 
crown and loop space 
maintainer 
Day 6: 85 – Cementation of 
Crown and loop space 
maintainer 
Day 7: 62 – Pulpectomy under 
LA; obturated with Metapex 
and restored with composite. 

 
2.2 Treatment of 62 
 
After local anesthesia was administered and 
rubber dam was applied [Fig. 8], caries were 
excavated in 62 until pulp exposure. The pulp 
bleeding confirmed irreversible pulpal condition 
as low red cherry bleeding was seen [12]. 

Therefore, pulpectomy had to be started; access 
opening was done with the help of an BR-31SC 
ISO 001/020 (1.8/19.2) large round bur and SF 
31SC ISO 109/015 (4.8/19.2) small straight 
fissure bur.  

 
Coronal pulp was extirpated with a large spoon 
excavator and the remaining pulp tissue was 
removed with the help of a barbed broach size 2 
XX Fine Colour: Yellow (MANI, Japan) [13]. 
Working length was determined with the help of 
K-files #10 [Fig. 9]. 
 

 
 

Fig. 7. Pre-operative view of 74 
 

 
 

Fig. 8. Rubber dam placement 



 

Fig. 9. Working length determination
 

Mechanical preparation of the canal was initiated 
with K-file number 15 and was carried out till size 
number 30 so as to ensure complete removal of 
the pulp and debris (until clean dentinal 
shavings) and facilitate complete obturation of 
the canal. A combination of a chelating agent i.e. 
EDTA (RC Help, India) and irrigants (1% Sodium 
hypochlorite, Normal saline) were used for the 
chemical preparation. 
 

Canals were dried with the help of absorbent 
paper points. After ensuring dryness, the canals 
were obturated with Metapex Plus (Meta Biomed, 
Korea). The obturation was assessed with an 
 

Fig. 10a. IOPA radiograph showing obturation
 10b. IOPA radiograph showing 22 showing gemination?
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Fig. 9. Working length determination 

Mechanical preparation of the canal was initiated 
file number 15 and was carried out till size 

number 30 so as to ensure complete removal of 
the pulp and debris (until clean dentinal 
shavings) and facilitate complete obturation of 

nation of a chelating agent i.e. 
EDTA (RC Help, India) and irrigants (1% Sodium 
hypochlorite, Normal saline) were used for the 

Canals were dried with the help of absorbent 
paper points. After ensuring dryness, the canals 

ed with Metapex Plus (Meta Biomed, 
Korea). The obturation was assessed with an 

intraoral radiograph [Fig. 10a,
obturating restoration was done with the help of 
Composite Resin cement (3M ESPE Filtek, USA, 
Body A2 shade) [Figs. 11, 12] as it could be 
polished well and has the highest aesthetic 
appearance when compared to other restorative 
materials, and as reported by Chisini (2018), also 
has the lowest annual failure rate i.e. 1.7
[14]. 
 

The post-operative intraoral images are
Figs. 13 and 14. 
 

At the 6-month follow-up visit, the child was 
asymptomatic. An OPG was taken to confirm, if 
any, related or unrelated consequence. 
Obturation was visible in the canal of 62. Also, it 
was observed that mesio-distal width of the l
maxillary permanent lateral incisor (22) was 
evidently larger than normal with a line of 
demarcation visible indicative of the possibility of 
two crowns fused together in the place of 22. The 
root formation of 22 did not appear to have 
adequately begun [Fig. 15]. 
 

The child is advised further follow-
intervals. The parents as well as the child 
appeared satisfied with the outcome of the 
treatment provided this far. 

 
 

Fig. 10a. IOPA radiograph showing obturation of 62 with Metapex 
10b. IOPA radiograph showing 22 showing gemination? 
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10a, 10b]. Post-
obturating restoration was done with the help of 
Composite Resin cement (3M ESPE Filtek, USA, 

12] as it could be 
polished well and has the highest aesthetic 
appearance when compared to other restorative 
materials, and as reported by Chisini (2018), also 
has the lowest annual failure rate i.e. 1.7-12.9% 

operative intraoral images are shown in 

up visit, the child was 
asymptomatic. An OPG was taken to confirm, if 
any, related or unrelated consequence. 
Obturation was visible in the canal of 62. Also, it 

distal width of the left 
maxillary permanent lateral incisor (22) was 
evidently larger than normal with a line of 
demarcation visible indicative of the possibility of 
two crowns fused together in the place of 22. The 
root formation of 22 did not appear to have 

-up at 3 month 
intervals. The parents as well as the child 
appeared satisfied with the outcome of the 
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Fig. 11. Post-operative occlusion view 
 

 
 

Fig. 12. Post-operative view of 62 
 

 
 

Fig. 13. Post-operative view of maxillary arch 
 

 
 

Fig. 14. Post-operative view of mandibular arch 
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Fig. 15. Follow-up OPG showing successful treatment outcome and suspect gemination of 22 
 

3. DISCUSSION 
  
An anomaly is defined as a disorder of growth or 
development in the anatomical structures that 
results in anything different from normal. 
Development of two teeth from one tooth bud 
gives rise to germination [15].

 
Levita’s 

classification is extremely realistic to distinguish 
between cases of fusion and germination [16]. 
 
The tooth anomaly can cause unpleasing 
aesthetic appearance due to the irregular 
structure. The developmental groove present on 
the tooth could lead to food lodgement and thus 
making the tooth more susceptible to caries and 
periodontal problems.  
 
The commonly considered treatment options are 
preventive therapy, caries excavation followed by 
a appropriate restoration or extraction as per the 
extent of pathology [9].

 
However, we could not 

find any case reports with the treatment option of 
pulpectomy in a primary tooth with gemination. 
 
In absence of any evidence, the treatment of 
pulpectomy for the said tooth was guided by the 
clinician’s judgment and patient preference for 
conservation of the tooth; according to the 
principles of evidence-based practice [17].

 

Conservation of a tooth, particularly, an incisor is 
important from an aesthetic and psychological 
standpoint [18]. 
 

Patient was informed about all the favourable 
and unfavourable outcomes of the treatment i.e. 
the tooth could exfoliate on its own during the 
eruption of its permanent successor. However, if 

the counterpart (52) exfoliates and 62 does not 
show any signs of exfoliation including mobility, 
the same will be indicated for extraction. 
 
Similar to our finding of 62 and 22 being with 
anomalies, studies have reported correlation 
between double teeth in the primary dentition 
and a numerical variation of the teeth [19,20]. A 
study conducted by Santanu Mukhopadhyay and 
Sanjib Mitra reported 27.3% of cases with 
anomalies in primary dentition showed numerical 
variations in the permanent dentition [21]. 
 
However, further confirmation of the anomaly 
status of 22 will be possible only after sufficient 
tooth (root) development. Moreover, OPG being 
a two-dimensional radiograph, has limitations 
and a CBCT radiograph may be essential [22]. 
 
Follow-up at three months is planned in the 
Department of Pediatric and Preventive Dentistry 
to check the status of resorption of the root, 
assessment of the necessity of extraction and 
also for routine preventive care. A similar 
approach is suggested by Yuen et al. [23]. 
 
Amongst the other treatments carried out for the 
child, GIC was used as a restorative material of 
choice for 75, 85 for various reasons such as 
chemical adhesion, fluoride release, 
biocompatibility as well as ease of use and 
availability [14]. 75,85 being posterior teeth, the 
chances of saliva contamination could have led 
to adhesive failure of composite restoration 
which are known to be technique-sensitive [14]. 
Therefore, preformed metal crowns were chosen 
to be placed over them. Moreover, crown and 
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loop space maintainers were preferred for 75 and 
85 as the failure rate of crown and loop space 
maintainer is reportedly much lower when 
compared to band and loop space maintainers; a 
study conducted by Qudeimat et al. [24] reported 
22% failure of crown and loops compared to 83% 
failures of band and loops. Various other studies 
have shown the failure rate of band and loop 
ranging from 10-63% [25,26]. 
 

4. CONCLUSION 
  
Based on the initial success of our case with a 
follow-up we can conclude that the conservation 
of a pulpally involved primary geminated tooth is 
possible and meets with patient acceptance. 
Meticulous follow-up including subsequent care 
(such as its extraction in absence of exfoliation) 
until the eruption of its successor is essential. 
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