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Multidisciplinary Treatment of
“Twinned” Permanent Teeth:

Two Case Reports
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ABSTRACT

Twinned teeth usually appear in the anterior region of the dental arch. Besides orthodontic
malocclusions, such as protrusion, crowding, or diastema, they also cause esthetic problems.
Different treatment methods can be used according to the requirements of the situation. This
article reports multidisciplinary treatment of 2 patients whose maxillary central teeth were
twinned with supernumerary incisors. The twinned tooth was reshaped following endodontic
treatment in 1 of the patients and orthodontic treatment was performed with edgewise me-
chanics. In the second case, however, it was determined that the twinned tooth had 2 separate
roots. There was also another supernumerary lateral incisor in the dental arch that increased
the severity of the crowding. The twinned tooth was hemisected and the other supernumerary
tooth was extracted. The patient wore a removable appliance for initial tooth movements and
treatment was finished with fixed appliances. (J Dent Child. 2004;71:80-86)
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JDC CASE REPORT

Twinned teeth can be regarded as developmental anoma-
lies of the dental hard tissue, which are caused by the
persistence of the dental lamina between 2 or more

tooth germs, or a supernumerary tooth developed from the
remnants of the dental lamina after it has been divided from
an adjacent tooth germ.1 Although the etiology of this anomaly
is still unknown, trauma, genetic predisposition, and
environmental factors, such as thalidomide embryopathy,
fetal alcohol exposure, or hypervitaminosis A of the pregnant
mother are possible causes.2,3 Twinned teeth may also
be part of some syndromes like achondrodysplasia,
chondroectodermal dysplasia, focal dermal hypoplasia, and
osteopetrosis.2

Twinned teeth have been described under different terms
and the terminology is often confusing. Union of teeth can
occur in several ways and clinical and radiographic views of
the twinned teeth may vary due to the developmental stage in
which the buds are involved.4 Terms that are commonly used

to describe this anomaly are fusion, gemination, and concres-
cence.5

Fusion is the joining of 2 tooth buds during odontogenesis.
If joining occurs before the calcification phase, 2 teeth join
and become a large tooth, but if the joining happens after the
beginning of crown formation, only the radix may join. Both
of the conjoint buds may be normal or 1 may be a supernu-
merary. The fused tooth usually has 2 separate root canals and
a wide crown. The crown is either a bifid crown or it has a
groove between the mesial and distal parts. There may be 1
pulp chamber divided into 2 root canals or 2 independent
endodontic systems.3-6

Gemination defines the partial splitting of a single bud
into 2 distinct entities and results in a single root with an
enlarged root canal with 2 completely or incompletely sepa-
rated crowns.5,6

Concrescence occurs if the 2 adjacent teeth are joined to-
gether by cementum after root formation is completed.7

It may be difficult to distinguish gemination and fusion
from each other and sometimes it is even impossible, espe-
cially when the fusion occurs between a normal and supernu-
merary tooth,8,9 so the terms “twinned tooth,” “double tooth,”
or “connated tooth” have been used by some authors to over-
come difficulties in diagnosis.3,4,10-12
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Twinned teeth occur in less than 1% of the population.
Triplication of teeth is even more rare.7,8 Conjoining of teeth
usually appears in the anterior region and causes esthetic prob-
lems in addition to orthodontic anomalies, such as diastema,
crowding, or protrusion. The severity of orthodontic maloc-
clusion varies due to the different types and morphological
variations of fused and geminated teeth. If 2 regular teeth
conjoin, the resulting twinned tooth occupies less space than
2 single teeth, and it may cause a diastema and loss of proxi-
mal contact. However, if a regular tooth conjoins with a
supernumerary tooth, crowding or protrusion may occur, or
the adjacent tooth may become impacted due to insufficient
arch length.11-13

Different treatment modalities should be used according
to the requirements of the situation. The twinned tooth may
be extracted, reshaped, or teeth may be leveled without
any intervention on the twinned tooth. If the twinned tooth
has separate roots, hemisection may be another treatment
approach.12,17

The purpose of this report is to
describe treatment alternatives for
twinned teeth and emphasize the ne-
cessity of multidisciplinary ap-
proaches to achieve appropriate func-
tion and esthetics.

CASE REPORTS

CASE 1

The patient was a 14-year-old male
concerned about the malalignment
of his maxillary anterior teeth.
There was no trauma to the teeth
or jaws in his medical history.
Clinical evaluation showed a
healthy boy with no other physi-
cal abnormalities. Intraoral exami-
nation revealed that the maxillary
left central incisor was twinned
with a supernumerary tooth. A

groove and triangular protuberance were observed on the
buccal aspect of the twinned tooth, separating the crown
into 2 parts, and it was determined that the distal compo-
nent was smaller than the mesial one. Mesiodistal width of
the twinned central incisor was 14.5 mm while the width
of the adjacent central was 11 mm (Figure 1). As a result
of space deficiency, the maxillary left lateral tooth was in
palatoversion and the canine tooth was in buccoversion.
Radiographic examination showed that the twinned
tooth had a single root, but 2 separate root canal systems
(Figure 2).

TREATMENT PLAN

Reduction 3.5 mm of the width of the crown was envisaged,
but since it had a wide pulp chamber, endodontic treatment
and devitalization were planned for the twinned tooth before
reshaping. Alignment of the maxillary dental arch was planned
to be achieved with edgewise mechanics.

ENDODONTIC TREATMENT

The twinned tooth was anesthetized and isolated with a
rubber dam. A lingual cavity was prepared and 2 distinct
pulp chambers with 2 orifices were found. Pulp canals were
instrumented using the crown-down technique to a size
of 25 master apical file. The site was copiously irrigated
with sodium hypochlorite solution during preparation. The
canals were obturated with gutta-percha points, and zinc-
oxide eugenol sealer was used for cold lateral condensation
(Figure 3). Final reconstruction was completed with a light-
cured composite resin.

RESHAPING OF THE TWINNED TOOTH

The width of the broadened crown was reduced distally by
3.5 mm, using a high-speed turbine and an extra-long dia-
mond bur. The triangular protuberance on the buccal surface

Figure 1. Intraoral view of case 1 before treatment.

Figure 2. Panoramic radiograph of case 1 before treatment.



Treatment of “Twinned” Teeth82  Karaçay et al Journal of Dentistry for Children-71:1, 2004

of the crown was also
abraded with a dia-
mond bur. Reshap-
ing procedures were
carried out under co-
pious water and as-
piration. The distal
side of the crown was
finally restored with
a light-cured com-
posite resin (Figure
4).

ORTHODONTIC
TREATMENT

After the diastema
was created between
the twinned tooth
and left lateral
incisor, pretorqued
Roth brackets were
attached on the
maxillary teeth. Ni-Ti archwires of 0.016 inch and
0.016×0.016 inch were used for initial leveling of the max-
illary dental arch. Following the leveling phase, 0.016×0.022
inch Ni-Ti archwire was used and active orthodontic treat-
ment was finished with the 0.017×0.025 inch blue algiloy
archwire, which was used for artistic bends and torque con-
trol. A Hawley retainer was used for stability and retention,
and the improvement in occlusion and facial appearance of
the patient is seen in Figures 5 and 6.

CASE 2

The second patient was an 11-year-old male with severe
maxillary anterior crowding. He had mixed dentition. In-
traoral and radiographic examinations determined that the
maxillary right central incisor was conjoined with a super-
numerary incisor and became a giant tooth. A deep groove
on the buccal surface of the twinned tooth was separating
the crown into 2 parts and a protuberance was observed
on the palatal surface. Apart from the fused tooth, there

was another supernumerary incisor between the left cen-
tral and lateral incisors. The crowding was severe and the
patient and his parents had concerns about the facial ap-
pearance. The maxillary right lateral incisor and mesial part
of the twinned tooth was in crossbite. Mesiodistal width
of the twinned tooth was 20.3 mm and the width of the
adjacent central was measured 9.8 mm (Figure 7). Radio-
graphic evaluation revealed that the twinned tooth had 2
separate roots (Figure 8).

TREATMENT PLAN

The 2 separate roots of the twinned tooth was an advantage
for treatment. Hemisection of the twinned tooth and extrac-
tion of the conjoined supernumerary incisor and the left su-
pernumerary lateral incisor were planned before orthodontic
treatment. The treatment procedures were explained to the
patient and his parents, and they accepted them.

HEMISECTION AND EXTRACTION PROCEDURES

The twinned tooth
had 2 distinct roots
and canals so he-
misection was pre-
ferred instead of en-
dodontic treatment
and reshaping. The
surgical procedure
was performed un-
der local anesthesia.
Mucoper io s t e a l
flaps were raised
buccally and pala-
tally. Some bone
was removed with a
bur to locate where
the 2 roots were
separated. The
crown was divided
into 2 with a dia-
mond bur under

Figure 6. Extraoral view of case 1
after orthodontic treatment.

Figure 3. Periapical radiograph
after endodontic treatment.

Figure 4. Light-cured restoration of the twinned tooth
after reshaping.

Figure 5. Intraoral view of case 1 after treatment.
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copious irrigation and the mesial part of the tooth was ex-
tracted. The supernumerary left lateral incisor was also ex-
tracted in the same session. Finally, the hemisected central
incisor was reshaped and the remaining parts were
smoothed with a diamond bur (Figure 9).

One week after the hemisection procedure, a vitality test
was applied on the remaining part of the twinned tooth, and
it was observed that the response of the tooth was normal and
the tooth was vital.

ORTHODONTIC TREATMENT

Orthodontic treatment began after the healing of periodon-
tal surrounding tissues. There was a diastema between the
central incisors. The right lateral incisor was in crossbite and
just behind the hemisected central, so a spring-loaded re-
movable appliance was used for the initial movements of
the anterior teeth (Figure 10).

Following 3 months of removable appliance treatment,
pretorqued Roth brackets were attached and the maxillary

incisors were aligned with a 0.016×0.016 inch Ni-Ti util-
ity arch. A posterior mandibular bite-plate was prepared
to prevent the right lateral incisor from being locked be-
hind the lower incisors (Figure 11). Since the patient was

in mixed dentition, it was consid-
ered that the treatment period
would be prolonged. For this rea-
son, after the incisors were aligned,
the brackets were debonded to
avoid the patient’s negative coop-
eration. The central incisors were
restored with light-cured compos-
ite resin by using strip crowns for
an appropriate esthetic appearance.
The patient used a Hawley appli-
ance until the eruption of maxil-
lary premolars. After the premolars
erupted, the maxillary arch was
bonded again with edgewise brack-
ets, and an open–coil spring was
used on an 0.016 Ni-Ti archwire
to obtain adequate space for up-
per canines.

When the permanent dentition
was completed, the maxillary dental
arch was leveled by using 0.016 inch

Figure 7. Intraoral views (A, B) of case 2 before treatment.

Figure 8. Panoramic radiograph of case 2 before treatment.

Figure 9. The view of the twinned tooth after hemisection.
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and 0.016×0.016 inch Ni-Ti archwires, respectively. At the
last stage of treatment 0.017×0.025 inch blue elgiloy finish-
ing archwire was inserted for 2 months. The patient wore a
Hawley retainer for 1 year after fixed appliances were removed.
The final occlusion of the patient is seen in Figures 12 A, B,
and C.

DISCUSSION

Fusion and gemination of teeth are developmental anomalies of
the dental hard tissue. Fusion occurs when 2 independently de-
veloping tooth germs are joined during their formative period.17,18

Two normal teeth can be fused or 1 of them may be supernu-
merary.8,19 There may be only 1 pulp chamber divided into 2
root canals or 2 independent endodontic systems.20 Fusion may
be partial (incomplete), including only the tooth crowns or to-
tal (complete), involving tooth crowns and roots.19-21 On the
other hand, gemination occurs when the division of the tooth
germ is halted before cleavage is complete and the result is a
single tooth with a bifid crown and single root canal.21 The pul-
pal anatomy and the number of roots have been used for diag-
nosis of fusion and gemination.10,21,22

Some authors have tried to differentiate fusion from
gemination by using the method of Levitas who suggested

counting the teeth present on the dental arch; fusion
diminishes the number of teeth while gemination does
not.21 However, this method was defined as unreliable
by several authors23 because the number of teeth may
change due to the existence of supernumerary teeth or
congenitally missing teeth.

Sometimes it is impossible to distinguish fusion from gemi-
nation so the terms “twinned teeth,”10,11,24,25 “double
teeth.”2,3,5,14,23 or “connated teeth”18 were used by some
authors to avoid confusion over nomenclature.

Radiographic evaluation of the first case revealed that
although the twinned tooth had 1 root, it involved 2 sepa-
rate pulp canals. In the second case, the twinned tooth had

Figure 12. Intraoral views (A, B, C) of case 2 after
treatment.

Figure 10. Mesial movement of right central incisor after
removable appliance therapy.

Figure 11. Intraoral view of the utility arch and posterior
bite-plate.
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2 distinct roots and 2 separate pulp chambers indepen-
dent from each other. As both of the twinned teeth had
2 root canal systems, they were thought to be “fused teeth”
because geminated teeth have an undivided pulp. Clinical
and radiographic features were quite different from each
other because the first patient’s central incisor was a total
fusion; not only the crown, but the root was also fused
with a supernumerary tooth. On the other hand, the sec-
ond case was a partial fusion with a supernumerary tooth
as only the crowns were involved. However, the authors
used the term “twinned teeth” to avoid confusion over
terminology.

The prevalence of twinned teeth in the primary dentition
ranged from 0.4% to 0.9% and in the permanent dentition it
was approximately 0.2%. If the primary dentition was affected,
there was a higher probability of abnormalities occurring in
the subsequent permanent teeth.2,26 In the cases presented,
permanent and supernumerary teeth were twinned.

Twinned teeth may lead to serious problems relating to
esthetics and malocclusion, especially when involving super-
numerary elements and the treatment approach is usually
multidisciplinary due to the abnormal crown shape, size and
root formation, endodontic considerations, malalignment,
and esthetics. The most common treatment alternatives are
extraction, hemisection, reshaping after endodontic treatment,
or just leveling of the dental arch without any intervention on
twinned teeth.12-16 Since the extraction of the twinned teeth
requires both orthodontic and prosthodontic procedures, and
orthodontic treatment without any intervention does not solve
esthetic problems, hemisection or reshaping seems to be more
successful than other treatment modalities.

In the first case, it was evident that malalignment of the
right canine and lateral incisors were due to the insufficiency
of the arch length so reduction of the width of the twinned
tooth was required to obtain enough room for the leveling of
teeth. Although the twinned tooth had 2 root canals, the roots
appeared to be radiographically united and there was also no
separation within the crown. Because of the wide pulp cham-
ber in the crown, perforation was inevitable during the re-
shaping procedure so the twinned tooth had to be devitalized
with endodontic treatment. Following endodontic treatment,
3.5 mm of tooth structure was removed from the distal aspect
of the twinned tooth, and alignment of the maxillary arch
was achieved by orthodontic treatment.

In the second case, union of the maxillary central incisor
and supernumerary tooth was presented, demonstrating sur-
gical separation of the tooth and extraction of 1 tooth-half
while maintaining vitality of the remaining part of the tooth.
This procedure may be an appropriate treatment method only
if there are 2 completely separated roots. The separation
of the twinned tooth into 2 single incisors is also possible as
described in previous reports,27 but in the present case, extrac-
tion of the supernumerary tooth was necessary to solve the
esthetic problems and obtain space for leveling of teeth. Post-
operative complications, such as hypersensitivity or pulpitis,
were not detected in the case reported and the hemisected
tooth was vital.

CONCLUSIONS

Clinically, it may be difficult to differentiate fusion and
gemination when a supernumerary tooth is conjoined with a
permanent tooth, but it is sometimes more difficult to choose
an appropriate treatment method to provide acceptable
esthetics and function for the patient.

Treatment goals can be achieved by meticulous diagnosis
and a treatment plan. If the pulp system of both halves are
connected in a common pulp chamber or communication
exists between the 2 root canals, endodontic treatment should
be performed prior to reshaping of the crown. On the other
hand, if the fused tooth has 2 distinct roots and no connection
between the 2 separate root canal systems, hemisection of the
tooth and extraction of 1 tooth half should be preferred. This
method may protect the vitality of the remaining half.

Anterior twinned teeth cause severe esthetic and func-
tional problems and the treatment of such developmen-
tally abnormal teeth requires special endodontic, surgical,
prosthodontic, or orthodontic management. Appropriate
function and esthetics may be achieved by multidisciplinary
treatment methods.

REFERENCES

1. Hitchin AD, Morris I. Geminated odontoma:
Connation of the incisors in the dog, its etiology, and
ontogeny. J Dent Res. 1966;45:575-583.

2. Schuurs AB, Loveren C. Anomalies, double teeth:
Review of the article. J Dent Child. 2000;Sep-Oct:
313-325.

3. Yuen SWH, Chan JCY, Wei SHY. Double primary teeth
and their relationship with their permanent successors: A
radiographic study of 376 cases. Pediatr Dent. 1987;1:42-52.

4. Tannenbaum KA, Alling EE. Case reports of gemina-
tion and twinning. J Oral Surg. 1963;16:883-887.

5. Nik-Hussein NN. Double teeth-fusion or gemination.
Odontostomatol Trop. 1992;1:16-24.

6. Hülsmann M, Bahr R, Grohmann U. Hemisection and
vital treatment of a fused tooth: Literature review and
case report. Endod Dent Traumatol. 1997;13:53-61.

7. Erdem GB, Uzamis M, Ölmez S, Sargon MF. Primary
incisors triplication defect. J Dent Child. 2001;
Sep-Dec:322-325.

8. Knapp JF, McMahon JI. Treatment of triple tooth:
Report of a case. J Am Dent Assoc. 1984;Nov:725-727.

9. Mader CL. Fusion of teeth. J Am Dent Assoc. 1979;1:
62-64.

10. Killian CM, Croll TP. Dental twinning anomalies:
The nomenclature enigma. Quintessence Int. 1990;21:
571-576.

11. Tannenbaum KA, Alling EE. Case reports of gemina-
tion and twinning. J Oral Surg. 1963;16:883-887.

12. Weiss JK. The double tooth. J Clin Orthod. 1980;14:
780-787.

13. Andrew MK. Orthodontic movement of a supplemen-
tal incisor through the midpalatal suture area.
Am J Orthod. 1993;Jul:85-90.



Treatment of “Twinned” Teeth86  Karaçay et al Journal of Dentistry for Children-71:1, 2004

14. Itkin AB, Barr GS. Comprehensive management of the double:
Report of a case. J Am Dent Assoc. 1975;6:1269-1272.

15. Paskow H. Self-alignment following interproximal
stripping. Am J Orthod. 1970;58:240-249.

16. Peck S, Peck H. An index for assessing tooth shape
deviation as applied to the mandibular incisors.
Am J Orthod. 1972;61:384-401.

17. Clem WH, Natkin E. Treatment of the fused tooth:
Report of a case. Oral Surg Oral Med Oral Pathol.
1966;21:365-370.

18. Neves AA, Neves ML, Farinhas JA. Bilateral connation
of permanent mandibular incisors: A case report.
Int J Paediatr Dent. 2002;12:61-65.

19. Hernandez-Guisado JM, Torres-Lagares D, Infante-
Cossio P, Gutierrez-Perrez JL. Dental gemination:
Report of a case. Med Oral. 2002;3:231-237.

20. Budd CS, Reid DE, Kulild JC, Weller RN. Endodontic
treatment of an unusual case of a fusion. J Endod. 1992;
18:133-140.

21. Levitas TC. Gemination, fusion, twining, and concres-
cence. J Dent Child. 1965;32:93-100.

22. Bricker SL, Martin R. Bilateral gemination of maxillary
permanent central incisors. J Oral Surg. 1987;63:
120-125.

23. Brook AH, Winter GB. Double teeth: A retrospective
study of geminated and fused teeth in children. Br Dent
J. 1970;129:123-130.

24. Chaudhry SI, Sprawson NJ, Howe L. Dental twinning.
Br Dent J. 1997;182:185-193.

25. Grover PS, Lorton L. Gemination and twining in the
permanent dentition. Oral Surg Oral Med Oral Pathol.
1985;59:313-321.

26. Buenviaje TM, Rapp R. Dental anomalies in children:
A clinical and radiographic survey. J Dent Child.
1984;51:42-46.

27. Stillwell KD, Coke JM. Bilateral fusion of the maxillary
central incisors to supernumerary teeth: Report of a case.
J Am Dent Assoc. 1986;112:62-66.





Copyright of Journal of Dentistry for Children is the property of American Academy of Pediatric Dentistry and

its content may not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's

express written permission. However, users may print, download, or email articles for individual use.


