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ABSTRACT

INTRODUCTION: The shape of deciduous and permanent teeth can differ morphologically from that which 

is considered normal, partially or entirely. The variations in tooth shape can be hereditary or caused by a 

disease or trauma. Gemination, for example, means that two separate morphological units were created by 

division of the tooth germ. This is an extremely rare condition with a prevalence of 0.2 - 0.5%.

AIM: A patient with symptomatic apical periodontitis of a previous endodontically treated tooth 21 was 

complaining of swelling and pain in the frontal area of maxilla. The basic features and specific appearance 

of geminated teeth were present - an enlarged mesio-distal diameter of the tooth crown, a groove on the in-

cisal edge, a shallow or deeper groove on the vestibular and oral surface, which divides the tooth into two, 

usually unequal parts.

MATERIALS AND METHODS: Isolation of the tooth was made by OpraDam (Ivoclar Vivadent). For the 

mechanical debridement of this complex root canal system, we used H-files and rotary files Pro Taper Next 

till X3 file. Cleaning was done by passive ultrasonic activation and photon-induced photoacoustic streaming 

by Er-YAG laser of 5.25% NaOCl, 16% EDTA and 2% XX. After double application of Ca(OH)
2
 as an intraca-

nal medicament for at least 1 week, the sinus track and symptoms were gone. The obturation technique was 

warm vertical condensation with System B and Obtura (SybronEndo).

CONCLUSION: Dentes geminati are extremely rare and difficult to treat endodontically but after proper 

cleaning, shaping and obturation of this complex root canal system with 2 main root canals with huge isth-

mus between them and lateral canals we can expect healing.
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INTRODUCTION

Double teeth or twinning teeth are morpho-
logical dental anomalies, characterized by forma-
tion of clinically wide teeth. Gemination teeth, the 
Latin name of these types of teeth,  are associated 
with clinical problems such as poor esthetics, spac-
ing problems and caries susceptibility. Management 
of such cases requires a comprehensive knowledge of 
the clinical entity as well as the problems associat-
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ed with it. This report presents a case of a permanent 
maxillary incisor 21 with symptomatic apical peri-
odontitis after improper endodontic treatment be-
cause of a complex root canal system.  The treatment 
plan included additional methods for proper disin-
fection and cleaning of the root canal space like pas-
sive ultrasonic activation and photon-induced photo-
acoustic streaming (PIPS) of irrigation solutions. Af-
ter correct medication and 3D obturation of the root 
canal system, we provided environment for complete 
healing of the sinus track and periapical lesion.

The form of primary and permanent teeth can 
differ morphologically from that what is considered 
normal, completely or partially. The changes in tooth 
from can be hereditary or caused by a disease or trau-
ma. Examples for “double teeth” are gemination and 
fusion and the importance from a practical point of 
view is for a differential diagnosis to be made. Gemi-
nation means that two separate morphological units 
were created by division of the tooth germ. Fusion is a 
union of one or more teeth during development. The 
results of a study in Zagreb have shown that double 
teeth are extremely rare with a prevalence of 0.2% and 
57.2% of them were fused and 42.9% - geminated (1).

Twin teeth – dentes geminati, can be placed 
into the group of twinning. There is a difference be-
tween the notion of twinning and that of supernu-
merary teeth. Twinning develops from a tooth germ 
within one tooth follicle, while supernumerary teeth 
form from an overproliferation of cells at certain lo-
cations in the developing tooth band (dental lamina). 
If one tooth germ forms two equal teeth by division – 
schizodontia, we speak of germination. Gemination 
is more frequent in primary than in permanent teeth. 
Teeth with irregularities, such as gemination, have a 
characteristic appearance – the mesio-distal diame-
ter of the clinical crown is larger than normal, and 
from the incisal edge to the apex of the root a grove 
of unequal depth divides the tooth into two, usually 
unequal parts (2). Fusion is quite the opposite process 
– synodontia, which is uniting two or more tooth 
germs (separate tooth organs during embryonic de-
velopment). Fusing can be complete (total) or incom-
plete (partial), it depends on the time when the force 
causing the narrowing of the space between the tooth 
germs was at work. When the fusion is complete one 
tooth is formed and this leads to a reduced number 
in the dental arch. It is quite difficult to recognize the 

kind of abnormality. It is based on clinical and ra-
diographic evaluation. The clinical appearance of a 
crown of fused teeth can sometimes be identical to 
the finding of geminated teeth. Milazzo and Alexan-
der (3) have, for the purpose of a differential diagno-
sis, suggested counting of teeth: a normal number of 
teeth in the dental arch indicates gemination, a re-
duced number - fusion. An exception are cases where 
there is a normal tooth fused with a supernumerary 
one, or when there is a gemination in a dental arch 
with hypodontia (4). The etiology of twin teeth for-
mation is generally unclear. Many theories connect 
environmental influences, genetics, trauma, system-
ic disease, the lack of vitamins and lack of space in 

the dental arch as possible causes of this anomaly. 

MATERIALS AND METHODS

In this particular case there was a patient with 
symptomatic apical periodontitis of previous end-
odontically treated tooth 21. The patient was 17-year-
old boy with complaints of swelling and pain in fron-
tal area of maxilla. The basic features and specific ap-
pearance of geminated teeth were present in both of 
the maxillary central incisors - an enlarged mesio-
distal diameter of the tooth crown, a groove on the 
incisal edge, a shallow or deeper groove on the ves-
tibular and oral surface, which divides the tooth into 

two, usually unequal, parts.

Fig. 1. Intraoral initial situation

Fig. 2. Intraoral initial situation with presence of sinus 
track
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There were radiographic and clinical sings of 
failed endodontic treatment because of a complex 
root canal system, which was inappropriately cleaned 
and disinfected. The diagnosis of tooth 21 was symp-
tomatic apical periodontitis with active sinus track.

After proper isolation of the tooth by OpraDam 
(Ivoclar Vivadent®) without clamps, two orifices with 
large isthmus between them were found.

The goal of the endodontic treatment is to ob-
tain effective cleaning and decontamination of the 
smear layer, bacteria and their bio-products with-
in the root canal system. Clinically, traditional end-
odontic techniques use mechanical instruments as 
well as ultrasonic and chemical irrigation in an at-
tempt to shape, clean and completely decontaminate 
the endodontic system, but still fall short of success-
ful removal of all of the infective microorganisms 
and debris. This is because of the complex root ca-
nal anatomy and the inability of common irrigants 
to penetrate into the lateral canal and the apical ram-
ifications. It seems, therefore, appropriate to use new 

materials, techniques and technologies that can im-
prove the cleaning and decontamination of these an-
atomical areas.

For the mechanical debridement of this complex 
root canal system, we used manual H-files only to re-
move old gutta-percha points and rotary files Pro Ta-
per next till X3. There were many anastomoses and 
connections along the main canal which are impos-
sible for the endodontic instruments to reach. This is 
why we decided to clean the root canal space by pas-
sive ultrasonic activation and photon-induced photo-
acoustic streaming (PIPS) by Er-YAG laser of irriga-
tion solutions -5.25% NaOCl, 16% EDTA and 2% XX. 

The disinfecting action of PIPS is very effec-
tive both on the root surface, lateral canals and the 
dentinal tubules, as confirmed by bacterial studies as 
well as SEM and confocal studies (5-7). 

Clinical trials showed that the PIPS technique 
greatly simplifies root canal therapy while facilitat-
ing the search for the apical terminus, debriding and 
maintaining patency. The ability, of PIPS to three-di-
mensionally debride and decontaminate dental tu-
bules presents the clinician with the possibility to 
effectively deliver treatments in less time and with 
less need to enlarge the canal system, allowing for a 
more minimally invasive and biomimetic prepara-
tion which can then be obturated three dimension-
ally (5,8,9).

On the first appointment, gutta-percha points 
from the previous endodontic treatment were suc-
cessfully removed. Disinfection was made by passive 
ultrasonic activation of irrigation solutions in the fol-
lowing sequence - 5.25% NaOCl activated for 20 sec-
onds, saline, solution of 16% EDTA activated for 20 
seconds, saline, double irrigation with 5.25% NaOCl 
also activated for 20 seconds, again saline and solu-
tion of 16% EDTA activated for 20 seconds then sa-
line and for a final rinse 2 % solution of chlorhex-
idine was used. The canals were left empty for 24 
hours and during the next two visits the same irriga-
tion protocol was followed using calcium hydroxide 
paste as intracanal medication. 

After double application of Ca(OH)
2
 as intra-

canal medicament for at least 1 week the sinus track  
and symptoms were gone. 

During the fourth appointment, the same irri-
gation protocol was used with photon-induced pho-

Fig. 3. Pre-op X-ray with large periapical radiolucency 
and incorrect filling of complex root canal space

Fig. 4. Intraoral view of orifices on tooth 21
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toacoustic streaming (PIPS) by Er-YAG laser. For the 
final rinse 95 % ethanol was used and the canal was 
wiped dry with paper points 35/06.  The obturation 
technique was warm vertical condensation with AH 
plus sealer, System B and Obtura (SybronEndo).  

RESULTS

In the post-op X-ray it can be seen that except 
for two main canals there is an apical delta and lat-
eral canal in the middle third. The patient is asymp-
tomatic and after appropriate debridement and ob-
turation of the root canal space we provided an ex-
cellent environment for the regeneration in the peri-
apical area of this tooth with congenitally formed 
anomaly.

DISCUSSION

The alternative of the conservative treatment 
was extraction, orthodontic treatment to increase the 
M-D space between teeth 12 and 22, bone augmen-

tation and implant placement. This treatment plan is 
probably more esthetic but too invasive and with a 
long duration (10).

Clinically, the abnormalities of double teeth 
manifest themselves in higher caries incidence, mal-
occlusion, changes in the length of the dental arch, 
periodontal diseases, hyper/hypodontia of the suc-
cessional tooth, anomalies in the eruption of the suc-
cessional tooth and poor esthetics.

If double teeth are diagnosed earlier in child-
hood prophylactic precaution measures should be 
taken in order to avoid complications. When there 
are indications for endodontic treatment, addition-
al methods for root canal disinfection should be used 
and it is recommended for the patient to be treated by 
an endodontist.

CONCLUSION

Dentes geminati are extremely rare and diffi-
cult to treat endodontically but after proper clean-
ing, shaping and obturation of this complex root ca-
nal system with 2 main root canals with huge isth-
mus between them and lateral canals we can expect 

complete healing.

Fig. 5. Activating of irrigation solutions with photon-in-
duced photoacoustic streaming (PIPS) by Er-YAG laser

Fig. 6. Healing of sinus track after intracanal dressing of 
Ca(OH)

2

Fig. 7. Post-op X-ray with presence of lateral canal and 
apical delta 
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