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[Abstract] Objective To investigate the differences in dentin structure, mineral content and microhardness of sin-
gle premolar roots with or without an isthmus. Methods Thirty single-root premolars with a canal isthmus (experimen-
tal group) and thirty single-root premolars without a canal isthmus (control group) were collected and analyzed by scan-
ning electron microscopy, X-ray energy spectrometry and a Vickers microhardness tester. Structure, mineral content and
microhardness were compared. Results In the experimental group, the dentinal tubules were not obvious, and the
structure was disordered. In the control group, the dentin tubules of the root canal wall were arranged regularly, and the
lumen opening was clear. The Ca and P contents and Ca/P ratio of the experimental group were lower than those of the
control group (P < 0.05). The microhardness of the experimental group was less than that of the control group (P <
0.05). Conclusion The dentin structure of the root canal isthmus was changed, and the Ca, P contents and microhard-
ness were low. The root canal isthmus was a weak link in the root, which could weaken the resistance of the hard tissue
of the root tooth, which may be one of the important factors that could cause vertical root fracture.
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a: root canal isthmus structure of the experimental group (X 1 000); b: root canal isthmus struc-

ture of the experimental group (X 5 000); c: oot dentin structure of the control group (X 1.000) ;

d: root dentin structure of the control group (X 5 000)

Figure 1  Longitudinal section root dentin microstructure
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Figure 2 Distribution of dentin elements in roots
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Table 1 ~ Comparison of the content elements of root dentin

between the two groups

Composition/ratio Experimental group Control group t P
Ca(wt%) 20.61 + 1.2 22.64 + 1.37 -6.508 <0.001
P(wt%) 10.98 + 0.72 11.52 £0.68 -3.003 0.004
0(wit%) 39.54 £1.22  39.58+1.30 -0.117 0.907
C(wt%) 23.53 + 1.68 20.75 + 1.05  7.685 <0.001
Na(wi%) 2.86 + 0.78 294 £0.54 -0.498 0.620
Mg (wi%) 2.49 +0.70 256 £0.57 -0.433 0.667
Ca/P 1.88 £ 0.11 1.97 £0.14 -2.554 0.013
309 i

R A e 35 2 AR A i S JE S WY A8 5%, TT RE AP 76
FAEM &AW E S 2A CIERE N TR,
Estrela 55 iR 8 160055 — 5 25 MR A5 3 kA= %R
60.8% , I f5 = 3 HHOBUR L 15 93.5% ., TERTIES F
rv, b RS S AR A S R A R R 50.5% , B
AR — AT (18.8% ), MM T A0 55 — i B 2 Y
A e B e A R 18.8% , T A4 i BE o K
3%, MREWPIER BRI 3 ~ 6 mmAbiF k™", A&
SIEIGBE TR A IR & A R i I PR A A
WFFEXT 5 o RS 1 S 60 A 000 R A8 e 35 1)
e LB MRS R W 18, (X s A SR IR P 0, SR
LA CT (mCT) 84 5 CT (CBCT) 4714 AT X AR 4%
e 56 e 2] JEBAG I . PR AR SEBR BEFH T CBCT X
SRR AT W2 A X6 T A AR IS ) A A
R =

von Arx F5 S I 6 R al AR A VR T RS F
FE 5 p i P AR HEAT 8% 0 B, R B AR
N2 5 e TR AT K1 Y 56.3% , T 48 5 e B 2L 5
28.1% . Chai 55" BF5¥ K B (4 77 A6 (145 21 AR 1)
PrArHe I N 50 N FRESIR LY 10 N X 2Lk 3k
HH R A8 0 0 2 A AR AEAE () — A R AR 55 281, ]
A2 A AR BT T BEAIR o AR 5256 38 o 491 41 Hi 8 0L
FE, R X F AR S A5 R ZE L, R L s AN D Y
Jit T ASHRI A 2 AR BT /N A R, /NG A B O
SR E T T A E S S R R
&, BIRIREE , 5 Wang 2512 0082 2] 1) 52 5 45 51
—H, VL B as R R TR (S AR R
F4) e ) 45 ) 0 728 A O, 7 A AR A O ) 2 R AR O
HRNZE e o PR i o

AT R 24 70% 1) To L2 L I A L 209% 1)
A UL 10% 9 7K 2 18, A AL BT 3 2R 2 |
TURE I o A2 20 B2 7 FL A B JOT , Ak 2 B 3

(R RS BT LSS e B 4 A5 )24 BE' . Kiigiikkaya
SV ER B R AR AE R AL AR A S S B A
Jii Ca P& i N, BEASH T S0 B4 25 AR 5 19
Kz WAl R R BOCF RGBT G M A A 5 kA
Prii . Mushashe %t % B ()5 A9 2 Rl 5 AL F
A SR S - B RHE n ,  fk e R BRI, Ca P
7/ bive SR BUS L STy PN Y NI LN
JE B AR g 2E R RE A B . A S E T
KB AS R ) S5 ) e AR T RE S O AR R M A
] A el ARSI X TR AE R AN 4 T R
Y AR A AT FZE ) T R 2 Ca FI P, Ik
AL AT Ca P & 5 Ml Ca /P HE I T AR
A DS T P A AR A RE AR i, % I e S Ak O AR
AR B AR, 8 SR FE KRG, DAL AT M g 1)
59, DR R, AR A Ca F P& W & T
FAJFM C & =A%, AR BT i ALY & B A
Ji 22 A ML /D, 28 R T R R R i
BT A, B F IR 4R R C on R T REAR R A AT
HHL S AL, 7S 5256 45 5 R e 5B AL 2F A i C
8 T 0 WS B 2 AR A BE O AN 5, 1 B e 5
b 2B A AT ML) S L T RE 23 R AR A T 1Y
[ A YN 5 (A= 0 9 £ Ol g ) o e g
FAT Ca P EH MM, & CEHRFE T RES
SO 2F AR 510 S AR BE L S5 A, i 2 AN
USRS, 5 FECF RN R EZAE M KA

b TR FH AR At 2F A 4 2 AR R R bt
W4 5 Sy B PR bR, FH Ak G 4 I 4 R S T A5
F14) Jnb RS 3 R Sy A4 [ I RS 132 322 7 1 S P PR i
RSB0 R o AR T I S R | R B 447 ik LA
TP e 45 AR B B AR T R
WK A AR BT AR T PR S K A AR R J2
B TEHL 4> K Ca FI P, Ca /P LU AH A 2028 ] BE £
FAR TR B8 P | A A A B e vk e AR AR
107 o R AE TR 3k R v R R T R AR O 1 ip
VBT RE 43 R ) 25 AR T ) Ak A RN A B S5, DTG
FRTEL G W™, 7E Uzunoglu 55 2 (1 S 55
KK T 1 17% EDTA W TP & S 8P 8
B K M R A SR I 0, I L R A T AL A
HR AP AR, X 2 AR [ /NS RIS () 2 AR I = AR R
FEEUA A T 0 R B A R I o A S I e A [
BRSO 25 2R S 7 e S Ak 1) 28 A I S A
KT JC WS Ry S 2 A5 BE I AR T, X S 2 SR I AR
e R I AR T AR BE A, T AT Ak R B T R AR
71 T RE - BN W 5 21 A o 6 T S A 1



b

AREEMFITE 20208108 $28% %108
+ 634 +  Journal of Prevention and Treatment for Stomatological Diseases Vol.28 No.10 Oct. 2020 http://www.kqjbfz.com

%, 2 Bl B 8 4 5C 2 B 2F PR A 20 AR A3 I
149 5y SN, OIS AR WS AT A 19 2 SR S K
H A ARY

L5 LTI AR W I A S /N S A e A B
AR, Ca P i I S0 folc B EL AT R AR, ) 2 A Joi 11 2
PR T3 AP RE = AL EE 2R o MRAE I S AR A i
S5FRAT, T S8 AR A A B 2 2T g, T R P AR
PR KRN RZ— o I RIS W RLEA 7 iR
FCWYBRPERE , X A7AEARAS Ik ) 2 147, AR oo aed
g R IR i 2 o MR AR BE ) 00 1] 7 5K 7, At ]
JINGE JEE PR TR AG , Ml T AR SR A A

&% 3k

[1]  Weller RN, Niemczyk SP, Kim S. Incidence and position of the ca-
nal isthmus. Part 1. Mesiobuccal root of the maxillary first molar
[J]. J Endod, 1995, 21(7): 380-383.

[2]  Chang E, Lam E, Shah P, et al. Cone-beam computed tomography
for detecting vertical root fractures in endodontically treated teeth:
a systematic review[J]. J Endod, 2016, 42(2): 177-185.

[3]  Yoshino K, Tto K, Kuroda M, et al. Prevalence of vertical root frac-
ture as the reason for tooth extraction in dental clinics[]J]. Clin
Oral Investig, 2015, 19(6): 1405-1409.

[4]  Maddalone M, Gagliani M, Citterio CL, et al. Prevalence of verti-
cal root fractures in teeth planned for apical surgery. A retrospec-
tive cohort study[J]. Int Endod J, 2018, 51(9): 969-974.

[5]  Chai H, Tamse A. The effect of isthmus on vertical root fracture in
endodontically treated teeth[J]. J Endod, 2015, 41(9): 1515-1519.

[6]  Chan R, Versiani MA, Friedman S, et al. Efficacy of 3 supplemen-
tary irrigation protocols in the removal of hard tissue debris from
the mesial root canal system of mandibular molars[J]. J Endod,
2019, 45(7): 923-929.

[7]1  Rodig T, Koberg C, Baxter S, et al. Micro-CT evaluation of sonical-
ly and ultrasonically activated irrigation on the removal of hard-tis-
sue debris from isthmus - containing mesial root canal systems of
mandibular molars[J]. Int Endod J, 2019, 52(8): 1173-118]1.

[8]  Neelakantan P, Devaraj S, Jagannathan N. Histologic assessment
of debridement of the root canal isthmus of mandibular molars by
irrigant activation techniques ex vivo[J]. ] Endod, 2016, 42(8):
1268-1272.

[9]  Estrela C, Rabelo LE, de Souza JB, et al. Frequency of root canal
isthmus in human permanent teeth determined by cone-beam com-
puted tomography[J]. ] Endod, 2015, 41(9): 1535-1539.

[10] Kim S, Jung H, Kim S, et al. The influence of an isthmus on the

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

[20]

(21]

outcomes of surgically treated molars: a retrospective study[J]. J
Endod, 2016, 42(7): 1029-1034.

von Arx T, Bosshardt D. Vertical root fractures of endodontically
treated posterior teeth: a histologic analysis with clinical and radio-
graphic correlates[J]. Swiss Dent J, 2017, 127(1): 14-23.

Wang Z, Shen Y, Haapasalo M. Root canal wall dentin structure
in uninstrumented but cleaned human premolars: a scanning elec-
tron microscopic study[J]. ] Endod, 2018, 44(5): 842-848.

Torres CP, Miranda Gomes-Silva J, Menezes-Oliveira MAH, et al.
FT-Raman spectroscopy, p-EDXRF spectrometry, and microhard-
ness analysis of the dentin of primary and permanent teeth[J]. Mi-
crosc Res Tech, 2018, 81(5): 509-514.

Kiiciikkaya Eren S, Uzunoglu E, Sezer B, et al. Mineral content
analysis of root canal dentin using laser-induced breakdown spec-
troscopylJ]. Restor Dent Endod, 2018, 43(1): el1.

Mushashe AM, Coelho BS, Garcia PP, et al. Effect of different
bleaching protocols on whitening efficiency and enamel superfi-
cial microhardness[J]. J Clin Exp Dent, 2018, 10(8): €772-e775.
Yan W, Montoya C, @ilo M, et al. Contribution of root canal treat-
ment to the fracture resistance of dentin[J]. J Endod, 2019, 45(2):
189-193.

Yilmaz S, Dumani A, Yoldas O. The effect of antibiotic pastes on
microhardness of dentin[J]. Dent Traumatol, 2016, 32(1): 27-31.
WITERE, P, DTN, 45 . ORI EETE DA X &I 1 25 H07
FEBIBCRII. E BB IA, 2019, 27(4): 231-235.

Hu BB, Bai H, Jia WP, et al. Effect of nano hydroxyapatite on the
remineralization of adjacent surface after unglazing[J]. J Prev
Treat Stomatol Dis, 2019, 27(4): 231-235.

Hajizadeh H, Nemati-Karimooy A, Babaee-Rishkhori P. Effect of
erbium:yttrium - aluminum - garnet laser combined with mineraliz-
ing agents on microhardness of demineralized dentin[J]. Eur J
Dent, 2019, 13(1): 11-16.

Saha SG, Sharma V, Bharadwaj A, et al. Effectiveness of various
endodontic irrigants on the micro-hardness of the root canal den-
tin: an in vitro study[J]. J Clin Diagn Res, 2017, 11(4): ZCOI -
7C04.

Uzunoglu E, Aktemur S, Uyanik MO, et al. Effect of ethylenedi-
aminetetraacetic acid on root fracture with respect to concentra-
tion at different time exposures[J]. J Endod, 2012, 38(8): 1110-
1113.

(458 R&EE, BifER)






