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Abstract : In this study, we examined an upper first premolar with three roots of very low
prevalence. In addition, we examined the pulp cavity of this tooth three dimensionally without
damageing the tooth using micro focus computed tomography (following Micro- CT).

A left upper first premolar was obtained from a male (aged 12 yrs 7 mths) as a convenience
extraction for orthodontic purposes. The subject’'s medical history was unremarkable. In the
subject’s family history, the mother also had a convenience extraction of upper and lower first
premolar for orthodontic purposes when she was 16 yrs and 6 mths of age.

The details of the extracted tooth were measured using vernier calipers (1 /20 mm), and
compared with the Japanese mean. Cystography by Micro-CT (SMX-225CT, Shimadzu Co.) was
performed in the mesio-distal direction with a canal voltage of 85KV and a canal current of 300 pA.
A two dimensional slice image of 20 /m thickness was obtained, and transformed into a three
dimensional reconstruction image of the contours and cavity of the tooth using the volume
rendering method.

Our results indicate that the left upper first premolar examined in this study was larger than the
Japanese mean previously reported. Although no difference was observed between average
Japanese tooth form and our observation of the fundamental configuration of the anatomical tooth
crown, a longitudinal sulcus on the root trunk of the buccal side had acervical enamel projection on
its surface. During the development of the teeth, the root trunk is formed at the end of the enamel
formation, and the configuration of the tooth root is already determined by the cervical enamel
projection. Our observations do not address whether the existence of the longitudinal sulcus
promotes the formation of the enamel projection or vice versa.

We confirmed by Micro-CT that this premolar had three root canals, with two horns of the pulp
chamber on the buccal and lingual side. Therefore, while the horns of the pulp chamber resembled
an upper premolar, the floor of the pulp chamber resembled an upper molar.

Our results suggest that the cervical enamel projection onto the root trunk of the buccal side may
induce a bifurcation of the buccal root in a mesio-distal direction.

Key words : upper first premolar with three roots, cervical enamel projection, micro focus
computed tomography, pulp cavity, three dimensional reconstruction
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Fig. 1. Intraoral photography. Arrow indicates
left upper first premolar.
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Fig. 2. Occlusal aspect of upper and lower study
model. Arrow indicates left upper first
premolar. Morphological observation and
measurement of teeth were performed by
this model except for left upper first
premolar.

FUBMiT v 7 2B R S BFUSIEERNIC 2
BeRisweEEant (Fig 3)., BFERC
HEOEIHII S W FIRE TR, RN 165 6 2
A Ic B EEEs B LTSS —/ N % E
HikEL TV 5,

1. oAl

KREBEOKXIEE ORI, ~ F R (1 /20nm)
ERWTIT- 1o MG, 2F, #EEHznE

A case report of an upper first premolar with three roots
Satomi NAGATO, Masao ONODERA, Akira FujiMURA, Hirokazu Nakano*, Keigo KikKuzukI** and

Yohichiro Nozaka

First Department of Oral Anatomy, School of Dentistry, Iwate Medical University, 1 —3-27 Chuo

—dori, Morioka, Iwate 020-8505 Japan

*Nakano Orthodontic Clinic, 2 -8 -24 Kagano, Morioka, Iwate 020—-0807 Japan
**Kikuzuki Dental Office, 2-1-19 Matsuzono, Morioka, Iwate 020-0107 Japan

SRR GE 1T B 3-27 (7020-85005)

Dent. J. Twate Med. Univ. 27 :87-92, 2002



3WREHT 5 LFE—/ AR O—F 89

Fig. 3. Panoramic (a) and dental (b) radiography. Arrow indicates left upper first premolar. Three roots
are able to confirm on the left upper first premolar but not details.
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Fig. 4. Morphological observation and calculated data of extracted left upper first premolar. The crown
form of this tooth resembled the Japanese average form of the upper first premolar, but this
tooth was larger than the Japanese average.

Table 1. Calculated data of all teeth crown on the study model.

Tooth length
Labiolingual
11.95 9.35 10.60 8.40 6.10 810 | wan | 7.30 670 7.60 10.40 10.00 11.95 11.10
Mesiodistal
11.20 7.70 8.10 7.90 8.60 9.30 | wian | 955 8.30 7.60 8.00 7.90 10.90 11.00
. 515 3.65 8.25 9.50 8.60 10.50 |cowniengs| 10.70 9.00 9.50 8.85 500 5.55
[ 7 6 5 4 3 2 1 fems 1 2 3 4 5 6 7
. 490 450 6.35 895 9.20 9.55 |crowniengs| 9.35 9.70 9.50 8.65 6.00 5.25
Mesiodistal
12.25 7.55 895 7.55 6.85 570 | wian | 5.65 675 7.60 8.10 8.10 12.30
Labiolingual
1165 875 880 7.15 6.65 6.30 | wdr | 6.40 6.50 7.90 8.65 8.75 11.75
- - - - - - Tooth length - - - - -
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Fig. 5. The contour of the tooth and pulp chamber using three dimensional reconstruction method from
the Micro-CT images. There is the cervical enamel projection on the buccal side of the root trunk.
There are three root canals, two horns of the pulp chamber (open arrow) and a lateral canal of
the lingual root canal (closed arrow).
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