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A STUDAY ON THE ROOT CANAL MORPHOLOGY OF HUMAN MANDIBULAR
THIRD MOLAR WITH TRANSPARENT SPECIMENS
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Ninety four human mandibular third molars were chosen to study the anatomy of the root
canal.

The experimental teeth were injected with china ink, decalcified, cleared and used in study,
in vitro, to determine the number of root, the number of root canals, canals per root, frequ-
ency and location of transverse anastomoses, frequency and location of lateral canals and frequency
of the apic~al deltas.

The results were as follows:

1. Most of the teeth showed wo carials, but 17,0% of the teeth were found to have one

canal, 17. 0% of them three canals, 3.2% of them four canals and 1. 1% of them five canals.

2. In so far as observing one canal per root, 17.0% of the teeth were found to have one
canal in single-rooted tooth, 48.9% of them in mesial root and 58.5% of them in distal
T00t.

3. In roots with two or three canals, the separated apical foramen appeared in 55.6% in
single-rooted tooth, 64.3% in mesial side and 80.0% in distal side, and the common apical
foramen appeared in 44,4 % in single-rooted tooth, 35.7% in mesial side and 20.0% in
distal side.

4. Of the two root canals in one root, 19.1% of the canals were found to have transverse
anastomoses and were usually located in the apical third of the root.

5: 63.8% of 94 teeth were found to have lateral canals, and ramifications were mainly

located in the apical third of the root.
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. location of transverse : 1ot
roots with twoormore| = o ocod %:fé?alwégaal location of lateral canal Apical deltas
canals, transverse an- _
astomoses C Mi A lc Mi A

60 2
18 2 6 15 0 12 50 |
19.1% 11.1%| 33.3%| 83.3%|  03.8% 0| 20.0%| 83.3% 2.1%
80.0%, shbE AR Aol 20.0%"\9,1‘:]- o Xy BEE WS Bl #¥slne @

200 v Sl EE b diklhel 4 WAl LBAVS.R EIRDSE glond Ve kst Bimele

3 Aol 19.1%0181 =v) o) b B rhoeify
off fZfEsh= 20 33.3%, KM 1/3%pfrol] frigst =
A-L 83.3%, MWEREE 1/3&0ie] (@ AL 11.1%
olglet. B2 7hAl #id e HEE 63.8%°",
B R ol (el A 20.0%°190 1, M 1/3%
firell {ZESHe Gl 83.3%°1g ox, MERES 1/3fol

o]

T

frfEste Ao shbE BHS A dstos, @Y My =
ol 4] apical delta & Zto}E 4 olgic},
V. #8355 3 #i%

PSS Yo o] Ty

3] 2.0
emE

A s
HEEITY REWEE

Ry z
< ERE IS UG

Aoz e,

A R mik
€ RSl fiEstr] \akel Wiyl Wil ol Mg
wste] BEsL MHBRY Hite B
Ford wEdozd F

[e)
=

FEE A Rl ke TR oL e
23 ek 2el o Bk K WS e
EREZE Bz 2 fEFrE o] B9 MEE Mmoo s
sl Bl o, =g AR AKsT 3 o
R #5845 de 58S 712z 9o

#4¥el Wl Gl Pineda & Kuttler®= #hksl i
Ol -Fog psle HEge FEOERY 4%
LAl Fi7k 65.8%, 2Mf<) fi7} 16.5%. 3@ f7}
8.7%, 4] i/l 2.0%°19 o E.CHHLY A
A Bi7t 95.7%. 2fAS) U7} 4.3% 24 %4 Ml
Y ERLE o SHiEL AKRY &R Fusta
o}

Barrett” & eosin © % #ifiiS Ys(ndh 5 SEEEAL
H{F3lo dissecting microscope & L3 v} 32059 &
Fep iRl 18< FIZF s, 2/ MIZF 23(H, 3(EQ
Fi7h A AEHRY &R 2 HHEE  ARSRS
o, WKEY BECBE BUEACR WER

L.

2

—e e THEZKHMEE EIRASST FHilse
HE 2MES] HiRe 3fEe WES A
otk 2fE B 4Ee) B
3t p RSz R B
2l 2F A pelle

£%% intercanal preparatlon-p:
G4 fon weby BERRE AxSeA H)
il BT PIRAEE 2MER BRE T Qo

97|k 7 $-ol
& mAde M s 1%
of AL MY Bilrg

R ARz A

M e LY

_,6 1_

MEEGFS) A5 ifEe] BEal Vertucci'®:
Frep 30fQ] Mol A ke & gy
© RS gi4 (@ RSkl B 130 el A 63,

De Deus” <] o} Hgrshed L2 iR dhkisfre)

wel WMRA: HRL AR #F

1001} ¥

o De Deus®



8% b4 ol vehdebw #fisaieh. o Bl 44
gfol Byt wifyel ol FolAl Holl ® BURS] Wkel
fehizl ol vehvs Blgolelil dlon], Coolidge &
KesePV-2 vigfiiliiol A el dizks  hve] MiRfLs @
a) Fol7hA S TEEGEd Bl Aisl
et

Mazur & Massler'®& 4o 2 NS #@hpc st
wEY A HILERE ] BRY AEMS WEEE ok
Bhaskar'®, Kirkham'®, Selzer & Bender'® 3 Nic-
holl®7%2- =2 WAEHES FASESF] MATHIRSL HR e
el TS A BHS BT LU5 Aok
sl ot

LA ap #ro]l MUEAFS #1c,
2 RES BE fEd AT WES vARoR L
o}, whebA REHREE R Bs TRt Ak
Z2A Mol & o B

PEEL

apical deltas?]

o e

V. & ]

TERE S KAHE MBS BRo2 HBIEEAS BFsT
of HMSS) B WEY B, HEEd wEe B 8%
MR 7 LOfHS REY B EOERY B
& B, BRI R BYES MEFY HE Y
EE BED v o) 2 HRe 29k

@ SBLLEol 208 WH-E 2 dgen 1 &
BE Zdan = BT 17.0%, 3RY BESL 2t 9
E OMFE 17.0%, 4EY 8RS 2o dv ¥
3.2%, 59 HEL Za 9% ¥ 1L.1%c1duh

@ Bl A 1fE] BEL 23 U flE 17.0
%, LR A= 48.9%, FEOER A = 58.5% ¢
ot

@ 2 =& 3 MBS 23 dE EidalAq 2
uiflel sEEslel A& Fle B—ilel A & 55.6%,
LBl A £ 64.3%, BEOBEHANA £ 80.0% 19l 2=,
e fimfle 2 fxOEed e e fie B
A& 44.4%, HOEBANAE 35.7%, ol 4
= 20.0%°19 =

@ 208 =& 3fFe) BEE 23 9l il A B
Yg o Mgl fle 19.1%013l o8 2 HigEE 1/3
#Bfizell A FR=E 9}

® TS Z3 Y8 HYF e 63.8%19 .o {ilk
Bl WAMEBEE 2 HURE 1/3860el 9=

REFERENCES

1) Mueller, A H.: Anatomy of the root canals of
the incisors, cuspids and bicuspids of the
permanent teeth, I.A.D.A. 20: pp.1361~1386,
1933.

2) Green, D.: Double canals in single root.
Surg. May, 1973, pp.689~696.

3) Okumura, T.: Anatomy of the root canals.
J.A.D.A. April, 1927 pp. 632~636.

4) F. Pineda and Kuttler. :
olingual Roentgenographic Investigation of 7,

1972 pp.

Oral

Mesiodistal and bucc-

275 root canals. Oral Surg. Jan.,

101 ~110.

5) /AN 2By @ ARATHR BIEE, 02 Md,
Wi, 1966: pp.31~201.
6) Seelig, A. and Gilis, R.:
red Specimens for pulp cavity studies. J. Dent,

Sep-Oct. 1973, Vol.52, 5: p.1154.

7) M.T. Barrett: The Internal Anatomy of the

(bR P i)

Preparation of cela-

teeth with special Reference to the pulp with

its Branches. Dent. Cosmos. Vol. IXVI, June,

1925: pp.581~592,
8) Y. Kuttler: Microscopic Investigation of root

apex. J.A.D.A., Vol.50, May 1955. pp.544~

552.
9) De Deus: Frequency, location, and direction of
the lateral, secondary, and accessory canals. J.
Endodontics, Vol.1, Nov: pp.3161~366, 1975.
A14E : A study on the root canal morphology
of Human Magxillary central incisor with trans-
J. of K.D.A., Dec: p.969,

10)

parent specimens.
1976.
11) Koenigs: Preliminary Scanning electron micro-
scope Investigations of accessory formina in
the furcation area of human molar teeth. Oral
Surg. 38: p.777 Nov. 1974.
12) Mazur, B. and M. Massler:
periodontal disease on the dental pulp. Oral
Surg. 17: p.592, 1964.
Lawman, J.V.: Patent accessory canals: Inci-
Oral Surg.

Influence of

13)
dence in Molar furcation region.
36: p.580, Oct., 1973.

14) Vertucci, F.J.: Root Canal Anatomy of the

_6 2_



15

(N

16

N

17)

18

frg

19)

20)

21)

23)

mandibular anterior teeth. J.A.D.A., 89: pp.
369~371, 1974.

Ingle, J.I.: Endodontic practice, ed. 8. Lea &
Febriger, 1974, p.80.

Kirkham, Dan. B.: The location and incidence
of accessory pulpal canals in periodontal pock-
ets, J.A.D.A., Vol. 91. August, 1975: pp. 353
~356.

Green, D.: Morphology of the pulp cavity of
the permanent teeth. Oral Surg., 8: pp. 743~
759, July, 1955.

Selzer, S. and I.B. Bender: The Interrelation-
ship of pulp and periodontal disease. Oral
Surg., 16: p. 1,474, 1963.

S.N. Bhasker: Pulpal vasculature as demonst-
rated by a new method. 0.S.0.M. & O.P.,
May, 1969: pp.678~683.

E. Nicholls:
lateral branching of the root Canal.
O.M. & O.P. July, 1963: pp.839~845.

Pomeranz, H, and Fishelberg: The secondary

Lateral Radicular Disease due to
0.8S.,

mesiobuccal canal of maxillary molars. J.A.D. A,
Vol. 88, Jan. 1974: pp. 119~124.

i # ! A Study on the Root Canal Morphology
of Human Mandibular First premolar with
Transparent Specimens. J. of Korean Operative
Dentisfry. Vol. 12. Nov. 1976.

Green. D.: Stéreo-microscopic study of 700 root
apices of maxillary and mandibular posterior
teeth. Oral Surg., 13: pp. 728~733, 1956.

24) Coolidge, and Kesel. : Endodontology, 2ed. ed.,
Lea & Febriger: pp. 128~140. 1956.

25) Weine, F.S., Healey, H.]., Gerstein, H., and
Evanson, L.: Canal Configuration in the Mesi-
obucca! Root of the Maxillary First Molar and
Its Endodontic Significance. Oral Surg. 28: 419
~425, 1969.

26) Miihireiter, E.: Anatomie des menschlichen
Gebisses, Leipzig, 1870, Arthur Felix. p. 80.

27) Black, G.V.: Descriptive Anatomy of the
Human Teeth, ed. 4, philadelphia 1897. S.S.
White Dental Mfg. Co., p. 125.

28) Hess, W.: Anatomy of the Root Canals of the
Teeth of the Permanent Dentition Part I, New
York, 1925, William Wood & Co., pp. 1~35.

29) Grove, C.].: The Biology of Multi-Canaliculated
Roots, Dent. Cosmos 58 : 728~733. 1916.

30) Fisher. Guido: “Uberdie feinere Anatcmie der
Wurzdkanale menschlicher Zahne” Ceutsche,
Monats. fiir Zahnheilkunde, 1907, Vol. XXV, pp.
544~52.

31) Z=FH “A Study on the Root Canal morphology
of human maxillary Canine with Transparent
specimens. J. of K.D.A., Nov. 1977.

32) MR : A siudy on the Root canal morphology
of human mandibular second molar with Tran-
sparent specimens. J. of K.D.A., Nov. 1977.

33) A.E. Skindmore & A.M. Bjorandal; Root Canal
Morphology of the Human Mandibular molar.
Oral, Surg. Nov. 1971: pp.778~784.

three mesial canals and one cistal canal.

canals and two distal canals.

canals and one distal canal.

canal and two distal canals.

canal and one distal canal.
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Fig. i: Tooth that has five canals.
Fig. 2: Tooth that has
Fig. 3: Tooth that has two mesial
Fig. 4: Tooth that has two mesial
Fig. 5: Tooth that has one mesial
Fig. 6: Tcoth that has one mesial
Fig. 7: Three canals in single-rooted tcoth.
Fig. 8: Two canals in single-rooted tooth.
Fig. 9: One canal 'n single-rocoted tooth.
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