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P R A T I Q U E C L I N I Q U E

The principal objective of root canal treatment is
to relieve pain, eliminate bacteria from the root canal
and prevent reinfection. A clear understanding of root

morphology and canal anatomy is an essential prerequisite to
achieving clean, disinfected and 3-dimensionally obturated
root canal systems. Undetected extra roots or root canals are a
major reason for failure of root canal treatment.1

Many of the challenges faced during root canal treatment
may be directly attributed to an inadequate understanding of
the canal morphology of teeth. Human molars show consider-
able anatomic variation and abnormalities with respect to
number of roots and root canals. Unusual canal anatomy asso-
ciated with the maxillary molars has been investigated in
several studies.2,3 Most reports have focused on the morphol-
ogy of the mesiobuccal root and particularly on its
mesiopalatal canal.4,5 However, Christie and others6 have
reported a variation in the number of roots and an unusual
morphology of root canal systems in maxillary molars.

Radiographs are an important and necessary aid in root
canal treatment, and accurate radiographic techniques and
proper interpretation are essential for sound diagnosis and
treatment. The use of preoperative radiographs is the best way
to detect and evaluate root canal morphology and anatomy.
Further radiographs should be taken at different angles to
confirm any variation in anatomical features.7

The purpose of this clinical report is to describe the unusual
anatomy of bilaterally occurring, 4-rooted maxillary second
molars detected during routine root canal treatment.

Case Report
A 35-year-old woman was referred for root canal treatment

of the right maxillary second molar. Two general dental prac-
titioners had started root canal treatment. The tooth was
asymptomatic and free from any clinical signs. A diagnostic
radiograph revealed radiolucencies in the periapical area. The
diagnosis of asymptomatic chronic apical periodontitis was
made. Careful examination of the radiographs revealed the
possibility of more than 1 palatal root (Fig. 1). The medical
history was noncontributory.

Clinical examination revealed that both right and left
maxillary first molars had been extracted and that mesial
migration of the maxillary second molars had occurred. The
tooth was anesthetized and isolated with a rubber dam, and
access to the pulp chamber was achieved using a round
diamond bur (ISO 801001016, Komet, Lemgo, Switzerland).
Clinical evaluation of the internal anatomy confirmed the
presence of 4 root canal orifices, 2 located buccally and
2 palatally (Fig. 2). The working lengths of each canal were
estimated by means of an electronic apex locator (Root ZX,
Morita, Tokyo, Japan), then confirmed by a radiograph. The
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canals were initially instrumented with #15 nickel titanium
files (Dentsply Maillefer, Ballaigues, Switzerland) under irriga-
tion with 5% sodium hypochlorite (NaOCl), then dried with
sterile paper points. Calcium hydroxide paste (Produits
Dentaires S.A., Vevey, Switzerland) was used as an intracanal
medicament. A sterile cotton pellet was placed in the pulp

chamber, and IRM cement (Dentsply De Trey GmbH,
Konstanz, Germany) was used to seal the access cavity after
each appointment as a temporary filling to prevent coronal
leakage.

After 3 days, the patient presented with severe pain in the
left maxilla. Clinical examination revealed that the maxillary
second molar had deep cervical caries. Thermal testing with
ethyl chloride produced severe, long-lasting pain. There was
no evidence of periapical radiolucency, but an interproximal
carious lesion (distally) was confirmed. A diagnosis of irre-
versible pulpitis was established. Careful examination of the
radiograph disclosed the presence of 4 roots (Fig. 3). The
tooth was anesthetized and isolated with a rubber dam; access
was gained using a round diamond bur. Caries was simultane-
ously removed. Pulp extirpation was carried out to relieve
initial symptoms. Four root canal orifices were clearly identi-
fied, similar to those observed in the right maxillary second
molar: 2 buccal and 2 palatal. The distance between the
orifices of the 2 palatal roots was approximately 5 mm. Loupe
magnification (×3.5) was used to clearly identify the number
of canal orifices.

Figure 1: Preoperative radiograph of maxillary right second molar. Figure 2: Clinical examination showing 4 root canal orifices:
2 located buccally and 2 palatally.

Figure 3: Preoperative radiograph of maxillary left second molar. Figure 4a: Postoperative radiograph showing obturation of bilateral
4-rooted maxillary second molar.

Figure 4b: Postoperative radiograph showing the separation and
divergence of the 4-rooted maxillary second molar.
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Root canal treatment was scheduled over 2 visits for each
tooth because of the complexity of the root canal systems. By
the second appointment, all symptoms had disappeared. Coro-
nal flaring was carried out using Gates Glidden burs (numbers
3 and 2; Dentsply Maillefer). All canals were cleaned and
prepared by hand with nickel titanium files using a crown-
down technique similar to that described by Saunders and
Saunders.8 One week later, all canals were obturated with Tubli-
seal (Kerr UK, Peterborough, U.K.) and laterally condensed
gutta-percha points. Final radiographs were taken to establish
the quality of the obturation (Figs. 4a and 4b). After completion
of root canal treatment, the right maxillary second molar was
fitted with a post and core with a porcelain-fused-to-metal
crown; the left maxillary second molar was restored with a 
posterior composite filling (Z250, 3M Dental Products,
St. Paul, Minn.).

Discussion
This report highlights the unusual anatomy of the maxillary

second molar occurring bilaterally in the same patient. Most
endodontic and dental anatomy textbooks describe the maxil-
lary second molar as having 3 roots with 3 or 4 root canals.9–11

The reported percentage of 2-rooted maxillary molars ranges
from 0–12%5,9 to 15%.12 The prevalence of maxillary second
molars with 4 roots (2 buccal and 2 palatal) is rare; a review
and radiographic survey13 of 1,200 teeth found only 0.4%
exhibiting this condition, which is rarer still in maxillary first
molars. The possibility of maxillary second molars with 1 root
and 1 root canal has been described in only a few textbooks.14

Studies15 have reported 0.6% of maxillary second molars with
1 root canal and, recently, Peikoff and others16 demonstrated
that 3.1% of endodontically treated maxillary second molars
had 1 root and 1 canal.

In certain circumstances, root canals may be left untreated
during endodontic therapy if the practitioner is unable to
detect their presence.17 The presence of extra roots is readily
determined using routine radiography, as was demonstrated in
the current case. However, teeth with extra canals and a
normal number of roots present a greater challenge in terms of
diagnosis and treatment. Extra root canals may be difficult to
identify because of their superposition over other root canals
or, sometimes, their relatively small size. Careful examination
of the preoperative radiograph will aid in the detection of extra
canals. Knowledge of anatomic aberrations, such as root posi-
tion, root shape and relative root outline will also help decrease
the failure rate of root canal therapy.

The current case demonstrated bilateral abnormality in
maxillary second molars. Yew and Chan18 reported bilateral
symmetry in 67% of cases of 3-rooted mandibular first molars,
whereas Tamse and Kaffe19 found bilateral symmetry in
89.65% of cases of single conically rooted mandibular second
molars. The findings of Peikoff and others16 were consistent
with these studies; however, in many cases of contralateral
pairs, where endodontic treatment was performed, although
the dental anatomy was similar, the bilateral symmetry was not
always perfect.

Christie and others6 have proposed a classification system
describing 3 types (I–III) of 4-rooted maxillary second molar
abnormalities, based on root separation level and their diver-
gences. Under this system, the maxillary left second molar
(Fig. 3) presented here could be considered a type II molar
(well-separated roots). The maxillary right second molar 
(Fig. 1)  could fall into a new type IV category,20 representing
that of conjoined buccal and palatal root trunks. Deveaux21

presented a similar case in which endodontic treatment was
performed on a maxillary second molar exhibiting 2 palatal
roots classified as type II under this system.

Access to the root canal is the initial step in canal prepara-
tion. Properly designed and prepared access cavities will elim-
inate many potential problems during canal preparation and
obturation. In the case reported here, a large access was
required to locate the 2 palatal roots. Although the size of the
mesiolingual cusp is larger in first maxillary molars than in
second maxillary molars, teeth with 2 palatal roots often have
a wider mesiodistal dimension of the palatal cusps.6 The access
cavity on maxillary molars exhibiting 2 palatal roots should be
wider than usual on the palatal aspect. The access outline will
be square rather than triangular (Fig. 2). In the current case,
the 2 palatal orifices were also found to be well developed and
large.

Treatment prognosis for molars with 4 canals and 2 palatal
roots should be considered to be the same as that for any
maxillary molar. Failure to treat a missed canal is an obvious
reason for root canal treatment failure.3 Therefore, all practi-
tioners must make every effort to locate and treat all existing
canals during root canal treatment.

Conclusions
Anatomic variation in the number of roots and root canals

can occur in any tooth. Examination of clear radiographs taken
from different angles and careful evaluation of the internal
anatomy of teeth is essential. Root canal treatment is likely to fail
if extra roots or root canals are not detected. The similarity in
dental anatomy might occur in any bilateral teeth. As a result,
the clinician should be aware that variations in tooth morphol-
ogy may well occur bilaterally. C
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