
CASE REPORT

Bilateral maxillary fused second and third molars: a rare
occurrence

Rui-Zhen Liang1,2, Jin-Tao Wu2, You-Nong Wu1,2, Roger J Smales3, Ming Hu2, Jin-Hua Yu1,2

and Guang-Dong Zhang1,2

This case report describes the diagnosis and endodontic therapy of maxillary fused second and third molars, using cone-beam

computed tomography (CBCT). A 31-year-old Chinese male, with no contributory medical or family/social history, presented with

throbbing pain in the maxillary right molar area following an unsuccessful attempted tooth extraction. Clinical examination revealed

what appeared initially to be a damaged large extra cusp on the buccal aspect of the distobuccal cusp of the second molar. However,

CBCT revealed that a third molar was fused to the second molar. Unexpectedly, the maxillary left third molar also was fused to the

second molar, and the crown of an unerupted supernumerary fourth molar was possibly also fused to the apical root region of the second

molar. Operative procedures should not be attempted without adequate radiographic investigation. CBCT allowed the precise location

of the root canals of the right maxillary fused molar teeth to permit successful endodontic therapy, confirmed after 6 months.
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INTRODUCTION

Fusion is an abnormality of tooth development, defined as the union

at the enamel, dentine, cementum or pulp level during different stages

of odontogenesis of two or more separately developing contiguous

tooth germs.1–3 When fusion takes place, the pulp chambers and root

canals may either be joined or separated, depending on the stage of

tooth development at the time of union.4 The process of tooth fusion

involves epithelial and mesenchymal germ layers, usually resulting in

irregular tooth morphology.5 So far as we are aware, this case report is

the first to describe rare bilateral fusions observed between maxillary

second and third molars, and which also included an unerupted super-

numerary fourth molar possibly attached to the apical root region of

the left maxillary second molar.

CASE REPORT

On presentation, a 31-year-old Chinese male complained of a spon-

taneous, intermittent throbbing pain that had been present for about 1

month in the maxillary right molar area. His medical history was non-

contributory. However, following the taking of a panoramic radio-

graph, he had undergone the failed extraction of a third molar 1 week

earlier in a private dental clinic. The dental pulp of the third molar had

been exposed during the failed extraction, and pain had continued

subsequent to the placement of a restoration.

Clinical examination revealed what appeared initially to be a

damaged large extra cusp on the buccal aspect of the distobuccal cusp

of the maxillary right second molar, but distinct developmental

grooves separated them. Carious lesions were present on the occlusal

and distoproximal surfaces of the second molar, and both molars

elicited sensitivity responses to cold and electric pulp testing. The

non-mobile second molar was slightly tender to percussion, peri-

odontal probing depth was less than 3.0 mm and there were no swel-

lings present. The patient stated that no other family member had a

similar dental condition.

Because of the failed extraction and the insufficient information

obtained with the panoramic radiograph taken previously in the pri-

vate dental clinic, and because of the suspicion of tooth fusion, cone-

beam computed tomography (CBCT) was thought to be necessary.

Therefore, with the informed consent of the patient, to determine the

root canal systems of the apparently fused right maxillary second

and third molars in a three-dimensional manner, dental imaging using

CBCT was undertaken (New Tom VG10048S; Quantitative Radiology

s.r.l, Verona, Italy). Though bilateral impacted mandibular third

molars and what appeared to be a maxillary left unerupted fourth

molar were observed on a reconstructed panoramic radiograph, there

were obviously insufficient anatomical details shown in both maxillary

second molar regions (Figure 1a). However, axial, sagittal and coronal

sections of 0.25 mm thickness confirmed that the maxillary right

second and third molars were fused (Figure 1b–1d) and, unexpectedly,

the maxillary left second and third molars, and possibly the unerupted

supernumerary fourth molar, also were found to be fused

(Figure 1b, 1c and 1e). Three-dimensional reconstructions showed

the external morphology of the maxillary right (Figure 1f) and left
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(Figure 1g) second molar regions viewed from the buccal tooth sur-

faces. Examination of the CBCT images showed three slightly curved

and patent root canals present in the maxillary second molar and a

similar single canal in the fused third molar that merged with the

distobuccal canal of the second molar.

A diagnosis of chronic pulpitis of the maxillary fused second and

third molars was made. After infiltration of 1.5 mL of 4% articaine

hydrochloride (Primacaine; ACTEON Pierre Rolland, Merignac,

France) local anaesthetic, the carious lesions were excavated and two

separate occlusal access openings were made (Endo Access Bur;

Dentsply Maillefer, Ballaigues, Switzerland) in the second and third

molars (Figure 2a). The access openings were then joined by removing

the dentine wall between the two pulp chambers. Rubber dam isolation

was unsuccessful because of the substantial loss and aberrant anatomy

of the coronal tooth structure. Instead, tooth isolation was achieved

using cotton rolls and gauze packs to protect the airway, accompanied

by judicious suctioning during irrigation of the root canals. Coronal

flaring was carried out carefully with sizes 1–4 Gates Glidden drills

(MANI Inc., Tochigi, Japan), and the root canal working length deter-

mined using an electronic apex locator (Root ZX; J. Morita Mfg Corp.,

Kyota, Japan), the length being confirmed with a periapical radiograph

(Figure 2b). Working lengths of the mesiobuccal, distobuccal and

palatal canals of the maxillary second molar were 16.5, 17.0 and

18.0 mm, respectively. The maxillary third molar single root canal

was enlarged using a tethered no. 15 C-Pilot file (CC1; VDW

GmbH, Munchen, Germany). The single curved canal joined the dis-

tobuccal root canal of the second molar at a length of 13 mm. The four

canals found in the two molars were cleaned and shaped with Protaper

(Dentsply Maillefer, Ballaigues, Switzerland) rotary instruments under

irrigation with 2.5% sodium hypochlorite and 17% ethylenediamine-

tetraacetic acid. Canal finishing was performed until a Protaper F2

instrument reached the full working length. After final preparation,

the root canals were irrigated again to remove the smear layer, and

dried with sterile paper points (Dentsply Maillefer). Calcium hydrox-

ide paste (Calcicur; VOCO GmbH, Cuxhaven, Germany) was placed as

a root canal medicament, cotton balls were placed in the canal orifices,

and the canal access opening were then sealed with Caviton (GC Corp.,

Tokyo, Japan). After 1 week, clinical examination confirmed that the

fused teeth were completely asymptomatic. The calcium hydroxide

paste was removed using ultrasonic irrigation (P5 Newtron; ACTEON

Satelec, Merignac, France), with distilled water delivered via a 30-G

open-ended nickel titanium needle tip attached to an ultrasonic hand-

piece (Piezo Pilot, Vista Dental Products) set at a midamplitude power

setting of 6 in keeping with the manufacturer’s instructions and the root

canals obturated by cold lateral compaction of gutta-percha cones

(Dentsply (Tianjin) International Trading Co. Ltd, Tianjin, China),

using AH Plus root canal sealant (Dentsply DeTrey GmbH, Konstanz,

Germany). The access cavity was restored temporarily with Caviton, and

a final postoperative periapical radiograph taken (Figure 2c). Two weeks

later a fibre post (Coltene/Whaledent Inc., Ohio, USA) was placed, and

an all-ceramic crown then constructed as a permanent restoration.

Recall appointments were scheduled for 3 and 6 months postoperatively.

A periapical radiograph taken after six months showed satisfactory

results (Figure 2d).
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Figure 1 Radiographs and three-dimensional reconstructions. (a) Reconstructed panoramic radiograph. (b and c) CBCT axial cross-sections of bilateral maxillary fused

second and third molars. (d) CBCT sagittal cross-section of maxillary right fused second and third molars. (e) CBCT coronal cross-section of maxillary left fused second and

third molars, and an apically positioned supernumerary tooth. (f) Buccal view of three-dimensional reconstruction of the maxillary right fused teeth. (g) Buccal view of three-

dimensional reconstruction of the maxillary left fused teeth. CBCT, cone-beam computed tomography.
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DISCUSSION

The prevalence of tooth fusion and germination is estimated to be

approximately 0.5%–2.5% in the primary dentition6 and even lower

in the permanent dentition.7 Fusions of teeth may occur in any region

of the dental arches, though they more frequently involve anterior

teeth and are usually unilateral.6,8 Concrescence is a rare form of fusion

in which the union to varying degrees of two fully formed adjacent teeth

is in cementum only, and is most often observed in maxillary molars. A

maxillary third molar and a supernumerary tooth are the teeth most

frequently involved. When the cementum union is slight between the

affected teeth, they may separate during the extraction of one of the

teeth, and the concrescence present may never be noticed.3 Fusions of

molar teeth, or involving supernumerary teeth, are particularly rare and

may result in caries, periodontal disease and crowding.5,9

Endodontic treatment is usually problematic with fused molars

because of complex root canal anatomy. And, as was apparent in the

present case report, the aberrant external tooth morphology and mal-

positioning may cause difficulties with attempted rubber dam isola-

tion.10 Although saliva contamination of root canals introduces

microorganisms, there appears to be no evidence from randomised

clinical trials that the use of rubber dam isolation is more effective than

other isolation methods for the long-term clinical success of root canal

therapy. Based on three quoted disparate studies, a recent review of

rubber dam usage for endodontic treatment concluded that the ‘a

negative impact of nonuse of rubber dam on root canal treatment

can be indirectly inferred’.11 However, the only randomised clinical

trial study quoted that involved initial treatments found comparable

histologic results for both rubber dam and cotton roll isolation when

calcium hydroxide was used for direct pulp capping.12 Therefore,

apart from effective tooth isolation, effective canal disinfectants and

medicaments and temporary restoration seals also appear to be sig-

nificant factors for reducing microbial contamination of canals during

endodontic therapy.13

Conventional intraoral periapical radiographs produce only two-

dimensional images, resulting in superimpositions, incorrect angula-

tions and magnifications of three-dimensional structures.14 Therefore,

despite having taken a conventional panoramic radiograph, the pri-

vate practitioner who first treated the patient failed to observe fusion

between the maxillary right second and third molars, resulting in an

unsuccessful attempted extraction of the third molar. The CBCT

images clearly demonstrated the presence of fusion of the maxillary

molars and the numbers, positions and morphologies of all root

canals associated with each tooth. As a newer diagnostic tool, CBCT

can evaluate a tooth in three dimensions and, in selected instances, the

additional information obtained justifies the higher irradiation

involved compared with fast-speed single conventional intraoral peri-

apical (1.5–7.0 mSv) and extraoral panoramic (2.7–24.3 mSv) radio-

graphs.15–17 For dental CBCT units, the effective radiation doses for

dento-alveolar and craniofacial fields of view range from 11–674

(median 61) mSv and from 30–1073 (median 87) mSv, respectively.17

As with the present endodontic case report situation, CBCT images

were able to provide a better understanding of root canal anatomy,

enabling the clinician to identify, clean, shape, and obturate the canals

more efficiently.16,18 From other relevant reports of using CBCT

imaging, nonsurgical endodontic retreatment of a supernumerary

tooth that was fused with a maxillary first molar was also successfully

performed,19 and the successful diagnosis and surgical treatment plan-

ning for a supernumerary tooth fused with an impacted mandi-

bular third molar were achieved.20

The patient declined surgical extraction of the impacted mandi-

bular molars but, together with the asymptomatic left maxillary fused

second and third molars and the unerupted and possibly fused super-

numerary fourth molar, they will be reviewed periodically.

CONCLUSIONS

The present clinical case is a rare example of bilateral fusions of ma-

xillary second and third molars. Clinically, fused teeth may be difficult

to detect as, if the enamel is not involved, the visible crowns of the

affected teeth may appear normal. Aberrant anatomic tooth structures

also may prevent conventional radiography from providing sufficient

information for diagnosis and operative treatments. In the present

clinical report, three-dimensional reconstructions from CBCT provided

invaluable information on the anatomic relations between the right

maxillary fused second and third molars, to allow successful endodontic

therapy.
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