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Table 1. Number of roots, canals per tooth, & frequency & location of lateral canals

Number No. of roots No. of Canals Total canals Canals with  Location of lateral canals
of teeth 1 2 1 2 3

lateral canals Cer Mid Api Fur

67 66 1 33 354 0 101 57 1 11 50 1

% 98.5 L5 49.8 50,7 0 85.1 1.6 174 79.4 1.6

Table II. Frequency & location of transverse anastomoses, curvature of root canals, & location

of apical foramens

Location of trans- Curvature Location of Apical

verse anastomoses of root canals apical
anastomoses P foramens deltas

Cer Mid Api Mes Dis Buc Lin  Bay- Cen Lat

Transverse

17 13 2 3 47 25 21 b 28 56 1

25.4% 423 500 7.7 3.0 46.5 24,7 20.8 5.0 33.3 66.7 1.5

-140-



& BEsly) ol KEd EAREE BYE A

BB A W] dold EEIt o=, RER
Ao\t gy R A KT HEe wiRe Rl @
meln e fEEe BRI ¥ HEVE 28
o B AL PaY 4+ 9o, BERHeE de
@A 2 X-REH FRe X-Rie] PEA]
o)A e s WMEY 4+ drke el Al
2 & EEelA FEYL APER RJFEe @
o] BH = MEES BE BEE LR s
AR MR BT ¢ w AR KK
b Ao AL BHM RELE & deke FlR]
Aet.

e e ERY el Bis Weine® 2
gamio] 1fEcl Al 90% 2@l Aol 10% 3@
AL =8cha 3k5em, Mueller” 1302l &
Frpoll A iAo 2fH] A0)1.6%(2f@), #Rel
118 R 0)98. 4% (1281E)h Wk sievl, & K2l
KRl KRRkt

Bae @l BN BarrettV-2 218 Llb<l W
7} 62.5%%F 5193, Grossman®-& o] 1@
13871 % 82.8% e 312, Pineda & Kuttler
2= hkE WFE PR filmoR Pigd v 2828
g jRo) 18] 7} 55.0%, 21f@sl #irk 73.3
%, 3 Byt =Echa s devl ol &
HWERS KR ohe B ERE Rolx grf

Grossman® & MR DEMRE Aol &
g = gWael A #8¢ Rmsied, X
el A I @ HEE 4E ERER
o) M LAzl A 79.4 %2 P kel BRESY

¢ o
AR A A EEBERE o 2 Y-8 BRI EfTS
B M SEstsler, KAlsk 678 EF
B EEEisol A MR Bl 5B 3361,
EEBRM AL 2E) RFeIg o PR
A E—REos Kashs 8/ 1301, misk
dA B 2@ HEER BEINR SEst
344, EEEEEA e B gty iR
Mol A 2@ Felo] HHEs RE RRALS
2 Jehe 5587 166001 gich. Mueller” & 5
kol HF ch2 v 1308 EF =+ wpEkelA @R
gabx) BB 87t 930, BRIl A 2
Ee) o) BmEmhzel 4 B—HEge s K&

= gEs 261, HEEECl A mAAA 2] R
&l SBst 340, MEEERAIlA Bl gl et
7t g Rl A 2 @R SR S8 26l
9Jc}. Pineda & Kuttler® & 28218 wad 22 7
#.02 550%,19.0%, 9.3%, 8.9%% W&
c}. Ingle®-& 118 %ol 1@ Bl 6
7} 75%, 2 182 Rl 2 BRI Firt 24%,
olghzo] A EES R} EHTY 2R de A
o EARS ERd BESE Aoz BRRE

AR sl BEste] Pineda & Kuttler®
=55 2%ek 3 @Esdedl AERS  85.1%st
ERE lon) FAfIEE De Deus™ 7t it
who} EEE lxul R Moll4 s vhel BR=
Qrie B KFEVNESSITE Kovacs™ 2} Sicher
& Bhaskar® %2 ko] 8 JihrolA el
BESE Bhs fE] HAH Kae) o K=
o] RS #iels) A Foleba EiRshsl e,
Cutright & Bhaskar® & el #iiRe] AR
e #fjsls Mmigo] Hertwig's sheatholl AM7ES}
A o] flEe pakshel BEgTh ERKSH
o},
fkrEos Rl sEk Ry wRKEY HEE
BAtkol BRSNS Mazur & Massler® & &Skt
o pEe Fola sted T AREME BHEs e,
Nicholls®, Seltzer & Bender® % Cutright & Bh-
askar® %8 1 FREHS REste REHRRES W
Rl flkse HE FEE BRY LB
DEER L

ALY MBS B —BEHA v BBVt
85% LAEQl A3t apical deltart 8189  HRECIA
BES Qs FES BEe] Aol WEd EXIL ¥
@2 v|d Aoz #HEdch

g Wi %D Mol bayonet B R
A filmes FEY + Jdou EEMN i ER
o] Jel¢-m2 EEM =il RS SH T
olok & Aoz Ekidet

B

V. &

67fES) LEPE/IEEE FIMsd  AREAS
BufEsk BIZERE wlh ohesl e #RE Aotk

-141-



1. KE5e @EFe 1A BEe fAse o
gor e 2MEs EFE A et
2. flEEe 101{ES] BgH 5718 BEA B
Hglom] BWAEEE 85 1% BEME: X
2 R KEhrel gt

3. 2M@9 BEe /A @G EYeo=
BAEE flE 25.4%0190 EE ERY PR K
el 4 BR= A}

4. Bym7Le) @yl BRI —BekA % K
7} 66.7%, —¥Ehs 5} 33.3%01912H, B
wre) B EOBH 0] 46.5%2 7HA ket

REFERENCES

1) Miihirciter, E.: Anatomie des menschli-
chen Gebisses, Leipzig, 1870. Arthur Felix.
p. 80.

2) Fischer, G.: Uber die feinere Anatomie der
Wurzelkanile menschlicher Zihne. Deutsche
Monattschr, f. Zahnh, 25:544 Sep. 1907.

3) Hess, Walter: Zur Anatomie der Wurzel-
kanale des Menschlichen Gebisses mit Beriic-
ksichtigung der feinern Verzweigungen am
foramen apicale, Schweiz. Vierteljahrsschr.
f. Zahnheilk., Vol. 27, No. 1, 1917,

4) Barrett, M.T.: The internal antomy of the
teeth with special reference to the pulp
with its branches. Dent. Cosmos. Vol.
IX VII, June. 192 5:pp.581-592,

5) Kuttler, Y.: Microscopic investigation of
root apexes. J.A.D.A,, 50:544-552, 1955.

6) Green, D.: Stereomicroscopic study of 700
root apices of maxillary and mandibular
posterior teeth, Oral Surg., 13:728-733,
1960.

7) Mueller, A.H.: Anatomy of the root canals
of the incisors, cuspids and bicuspids of the
permanent teeth, J.A.D.A., 20:1361-1386,

1933,

8) Pineda, F., and Kuttler, Y.: Mesiodistal
and buccolingual roentgenographic investi-
gation of 7,275 root canals, Oral Surg.,
33:101-110, 1972,

9) Lowman, J.V.: Patent accessory canals:
incidence in molar furcation region. Oral
Surg. Oct. 1973. 36:580. .

10) Okumura, T.: Anatomy of the root canals,
J.A.D.A,, 14:632-636, 1927,

11) NERZE) . RERLEE, $20K, BEER
mt, F®, 1966. p.31-201

12) Seelig, A., and Gillis, R.: Preparation of
cleared specimens for pulp cavity studies,
J.D. Res., 52:1154, 1973,

13) Vertucci, *FJ.: Root canal anatomy of the
mandibular anterior teeth, J.A.D.A., 89:369-
371, 1974.

14) Pomeranz, H., and Fishelberg, G.: The
secondary mesiobuccal canal of maxillary
molars, J.A.D.A., 88:119-124, 1974,

15) Vertucci, F.J., Seelig, A., and Gillis, R.:
Root canal morphology of the human
maxillary second premolar, Oral Surg.,
38:456-464, 1974,

16) De Deus, Q.D.: Frequency, location, and
direction of the lateral, secondary, and
accessory canals, J. Endodontics, 11:361-
369, 1975.

17) Z& IE #: A study on the root canal mor-
phology of human maxillary central incisor
with transparent specimens, Jour. of K.D.A.
Dec. 1976: p. 969.

18) &

phology of human mandibular first premolar

# : A study on the root canal mor-

with transparent specimens. J. of Korean
Operative Dentistry. Vol. 12 No.1, 1976.

19) Koenigs: Preliminary scanning electron mi-
croscope investigations of accessory fora-
mina in the furcation area of human molar
teeth. Oral Surg. 38:773, Nov. 1974,

20) Weine, F.S.: Endodontic therapy, Mosbys

—-142-



1976:p.197-225.

21) Grossman, L.I.: Endodontic practice, ed. 10,
Lea & Febiger, 1981: p. 182.

22) Ingle, J.I.: Endodontics, ed. 8, Lea & Febi-
ger, 1974, p.80.

23) Kovacs, L: Contribution to the ontogenetic
morphology of roots of human teeth,
J.D.Res., 46:865, 1967 (Supp.).

24) Sicher, H., and Bhaskar, S.N. (Ed.): Orban’s
oral histology and embriology, ed. 7, Mosby,
1972, p. 136.

25) Cutright D.E., and Bhaskar, S.N.: Pulpal

~-143-

vasculature as demonstrated by a new
method, Oral Surg., 27:678-683, 1969,

26) Mazur, B., and Massler, M.: Influence of
periodontal disease on the dental pulp,
Oral Surg., 17:592, 1964,

27) Nicholls, E.: Lateral radicular disease due
to lateral branching of the root canal,
Oral Surg,, 16:839-845, 1963.

28) Seltzer, S., Bender, L.B., and Ziontz, M.:
The interrelationship of pulp and perio-
dontal disease, Oral Surg., 16:1474, 1963.



A STUDY ON THE ROOT CANAL MORPHOLOGY OF HUMAN MAXILLARY
SECOND PREMOLAR WITH TRANSPARENT SPECIMENS

Chung Sik Lee, D.S.S., Ph.D.
Department of Opertaive Dentistry, Seoul National University,

tsenecnacarasnaa Abstract, ........... 000 treeracane ceseavnne crneveeensa
Eighty four human maxillary second premolars were injected with china.ink, decalcified,
cleared and used in study, in vitro, to determine the.number of root canals, the frequency and
location of lateral canals, the frequency and location of transverse ansatomoses, the curvature
of root canals, the location of apical foramens, anrd the frequency of apical deltas,
The results were as follows:
1. Most of the teeth demonstrated one canals, but the only tooth was found to have two canal.
2. Of the 101 canals studied, 85.1% of the canals were found to have lateral canals ‘and these
ramifications were usually located in the apical third of the root.
3. Of the two root canals in one root, 25.4% of the canals were found to have transverse
anastomoses and were usually located in the middle third of the root
4. 33.3% of apical foramens were located directly on the root apex and 66.7% of them
laterally, and 46.5% of canals showed distal curvature.

-----------------------------------------------------
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Fig. 1.
Fig. 2.

Fig. 3.

Fig. 4.
Fig. 5.

Fig. 6.

EXPLANATION OF FIGURE

Tooth that has one root and one canal with apical delta.

Tooth that has one root and two canals with lateral canal at the middle third of
root (incomplete furcation).

Tooth that has one root and two canals with lateral canals at the apical third of root
(lower furcation).

Tooth that has one root and two canals (higher furcation).

Tooth that has one root and two canals with transverse anastomoses (complete fur-
cation).

Tooth that has two roots and two canas! with lateral canal at the furcation area.
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