Endodontic Retreatment of a Maxillary First Molar
with Unusual Palatal Root Canal Morphology:
A Case Report
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Abstract

Introdouction:

Variations in root canal morphology pose a
challenge for successful endodontic treat-
ment. The root canal anatomy of the max-
illary first molar has been often described
as three roots with four canals (two mesio-
buccal, one distobuccal, and one palatal).
The occurrence of two palatal canals in one
palatal root is quite rare. This report repre-
sents the case of a maxillary first molar with
unusual canal morphology in the palatal root
and highlights the importance of thorough
root canal exploration for successful endo-
dontic treatment.
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A 29-year-old male presented to the endodon-
tics department of the Zahedan dental school
with the chief complaint of pain in the preced-
ing week. His medical history was noncontrib-
utory. On clinical examination, the left max-
illary first molar (Tooth #14) was found to be
without restoration. The tooth was also found
to be sensitive to heat and tender upon percus-
sion. No periodontal pockets or sinus tract was
detected and tooth mobility was within normal
limits. Radiographic examination showed previ-
ous endodontic treatment. A diagnosis of acute
periapical periodontitis following an initial root
canal treatment was made for tooth #14 (Figure
1). Following the administration of lidocaine
2% with 1:100000 epinephrine (Daroupakhsh,
Tehran, Iran), the tooth was isolated with a rub-
ber dam. The temporary filling was removed
and access cavity was refined. The removal of
the existing gutta-percha was carried out using
a ProTaper rotary system (Dentsply Maillefer),
and chloroform. The canals were explored us-
ing a #10 K-file, upon which a bifurcation was
detected in the apical third of the palatal canal.
Working length was determined and radiograph-
ically confirmed (Figure 2). The cleaning and
shaping of the canals was performed using a Pro
Taper rotary system (Dentsply Maillefer), except
for the apical third of the palatal canal, which
was prepared using precurved K-files. Copious
irrigation with sodium hypochlorite 2.5% was
maintained throughout the instrumentation pro

Figure 1. Left maxillary first molar (#14) with previ-
ous endodontic treatment.

cedure. Thereafter, calcium hydroxide (Daroupa-
khsh, Tehran, Iran) was placed in the canals, and
the access cavity was sealed using Cavit (ESPE,
Seefold, Germany). One week later, the tooth
was found to be asymptomatic, and the canals
were obturated with a cold lateral condensation
technique using gutta-percha (Gapadent, Ham-
burg, Germany) and AH plus sealer (Dentsply,
Maillefer) (Figures 3 & 4). The tooth was tem-
porarily sealed using Cavit, and the patient was
referred for permanent restoration (Figure 5).

Figure 2. Removal of gutta-percha and detection of the
missed canal in tooth #14.

Figure 3. Placement of master cones in tooth #14.

Figure 4. Final obturation of tooth #14.
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Figure 5. Final restoration of tooth #14.

Discussion

Successful endodontic therapy requires ade-
quate cleaning, shaping, and obturation of the
entire root canal system to thoroughly remove
bacteria. The main cause of endodontic fail-
ure has been attributed to the presence of mi-
croorganisms inside the root canal system.
Therefore, a thorough knowledge of both nor-
mal and abnormal root canal morphology can
prevent endodontic failure due to incomplete
instrumentation and obturation of the root ca-
nal system.!” Numerous variations in terms of
canal number and morphology have been re-
ported in maxillary molars.?” The majority of
maxillary molars have roots with three or four
canals (two mesiobuccal canals, one distobuccal
canal, and one palatal canal). The presence of a
second mesiobuccal canal has been shown to be
the most common variation with an incidence of
18-96.1%.%-9 Beatty reported a maxillary first
molar with three canals in the mesiobuccal root.
© In a report by Bond et al., a maxillary first
molar with six root canals (two canals in each of
the mesiobuccal, distobuccal, and palatal roots)
was presented.© Maggiore et al. reported a case
of a maxillary first molar with six root canals
(three in the palatal, two in the mesiobuccal, and
one in the distobuccal root).”

In a study by Christie et al., a double palatal root
was reported in maxillary molars; this phenom-
enon was mostly limited to maxillary second
molars.®? Similar configurations were reported
separately by Su-Jung-Shin et al. and Ghoddusi
et al.10-1D

The prevalence of variations in palatal canal

morphology is not very common in maxillary
molars.!? In particular, a very low incidence has
been reported for the presence of two canals in a
single palatal root.!*'” Using the clearing tech-
nique, Wasti et al. found a high incidence of 33%
for bifurcation of palatal canals in the maxillary
first molar."® This was in contrast to the find-
ings in a review by Cleghorn et al., who reported
palatal roots with one canal and one foramen in
99% and 98% of cases, respectively.!'” Mean-
while, in a study of 125 maxillary first molars,
Roubhani et al. found only two teeth with palatal
canals presenting configurations other than type
II, which included one tooth with type IV and
one with type II variations.”

Stone and Stoner found multiple variations in the
palatal roots of maxillary molars. They report-
ed a single palatal root containing two separate
orifices and apical foramina, two separate roots
with single canals each and, finally, one single
palatal root with one orifice, a bifurcated canal,
and two foramina.®?" Holderrieth reported four
cases of maxillary first and second molars with
palatal canals having type IV and V configura-
tions, as defined by Vertucci.®? The current case
report represents a maxillary first molar with un-
usual palatal root morphology and underlines the
importance of knowledge of the anatomy of root
canal systems.

Conclusion

Bearing in mind the limitations of preopera-
tive radiographs with regards to interpretation,
a strong emphasis should be placed on the ex-
ploration of the pulp chamber floor using high
magnification and illumination as well as that of
the root canal walls via precurved hand files. Re-
gardless of the relatively low prevalence of root
canal variations, knowledge of their anatomy is
essential in the prevention of incomplete clean-
ing and shaping procedures related to missed ca-
nals.
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