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Fig. 1a_Schematic diagram of a molar with
conservative access opening, which when restored
with a core only, will leave sufficient width and
height of dentin to act as a ferrule

resisting failure. Fig. 1b_The same tooth with a
widely divergent access opening, restored

with Macrolock posts and composite core, when
prepared for a full coverage restoration will not
leave sufficient dentine (no ferrule), resulting in a
stand-alone core which will drastically influence
Jailure rate. Fig. 2_Schematic diagram of the
molar in Figure 1a, but with Macrolock Fiber Post
segments as inserts to decrease composite volume
and increase polymerisation factors

Fig. 3_Radiographic presentation of a patient with
pain in the lower left second molar, which has been
minimally restored.
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Fig. 4 C il v Fig.5

Fig. 6_Completion of the debridement of the canals after rubber dam isolation with a better view of the extent of the distal crack Fig. 4_The clinical presentation of the second molar which would demonstrate
line. Fig. 7_The root canals have been obturated with gutta percha, a couple of mm below the level of the pulpal floor. Fig. 8_After ~ Sulficient tooth structure remaining after root canal treatment so that a fibre post and
placement of the phosphoric acid (UltraEtch Ultradent) a microbrush is used to agitate the acid to clean the dentin, rinsed and ~ €0T€ 1S 10T requir ed. Fig. 5_Magnified view of the distal ridge of the second molar

lightly dried.

VAN N717ID0 DZPWDE BN NXIUD
wpo-C) 22nn DDA MIX  NID'UNI
OIZIMID ,22DNDN DINN IV ,IDIVE 2NN
NNXTID219 DT DINNE WD 28 NIUO?NN
DID?7'D N 2W 23090 U9 NN NID'NI
DYU9 IN NDWA 270 17D DIND DD
ADINN N2 NIND NINNONN AN, NNN
LWEN DI NDIWD IND NIDNZ N2BND
(16-25) 2DND DIN )N DN NTDI
U NIPDUXD DY LIDONISW  DM{INDA
(26) TINN 2.00-5.63 D INIIT DY DDIN
D'UTI9DIP WD (27) DTINN 1.67-5.68I
AN DN NIPDUXD NN D199D D'
TV 3.3 D TIDIY NMXIDNAN NAD DY
D'UTIODIPIN 7D N7 (26) 7p0%ID 23.5
[ON DD NIPDUXN '2U1D  D'DONIODN
710 NYIY 2¥ NDIUN DNIPDUXN NDXDIY
NIEDUXN "2U2 DATADN DADND DADIN
Aelite LS Posterior and w nn2a ndim
N'Durrance

(28) N'ON' DI NIPDUXN DY XD

XN NIXIDNAN NADINID?Y [DIQ NIPDUXN
NIND X7 212", 0TI (MY '9D )2 NPV
P N7 VWYY Y DIN NDIWUD] ANND
(29,30) ,72nn NN'PJ? WpPN NN wav?
NNOIDN NIN? 7"DNX MW DNI? D) N?2X
227 212 0 I7wD  (31) (071w 27 1)
WU 92T NP0 DB DI NUBY?
D2V D71, DPT'N MTTN IWONDN
OIY 219'0 NN2XN 7Y V'OUN? D270
vaip Braga et al (32 ) (n'nnd n9*21)
AWNMNZ 2"N NINXIDNAN NND NINNONN” D
ADINN NIXIDNN N1 DI DI 2N NUDIN
‘0 AUNNN7 Y'Y NINBD? 19N 1DNDN
01'xD Liebenbergl Unterbrink .(33)
N7V NIXIDNN NND D DN?W DDND]
ATNIUDN 2700 2T0u1 0210 WUPp9-C WWND
DDIND YYD TN WK 2IUN DA NI
D AND D) DYIND .(bulk filling (34 aon
AUH9-C N NUOEN NN TIID NINDYA 12'D
wp 221 bulk 12 YwND N 2w i
21 92T MUPN 270D N2 N QI
927 P1aYy pNnd .NDNN DD N2
BN 92T Y D NXDY 270N 2T Y
(C (36 WMUP9? N2 NN D917 WWj
2u DN IN nrwpn  bulk iy nprowa
NIDIDY 'NIYDYD [DIX] [0 DADND DADIN
Watta et al .(37) nindwa 12'pD NP'DUD
22 YINWDN DIND N9) D D'N'7DD ((38
D'NXDD D'DINND WND NITIND NION"NN

. D21 NIXZDN? NIPDUXD 2W DPUTD

DIWD NN X DN ADTPNN 2D INN?
219'0 WNN7 DWW TNE NPDU NN
NNP P'90D ' WWND I'UDU? 121 2BIY
210D 2DND DIN 10'Y DAY D9SN DDINI
NDOW? WX IN? 2190 n'wpn Dy bulk
ADINN ININ)  UNTITIND DU 2201 DN
[PD WNNZI (D"2'0 NITN' NPATN? WDUDN
AIN DY NNN DYY 2 0T 22 NN JIND NIYPN?
NI P N7 N9 12D N7 20w 19D . LED
NIFZPT'9 NRIDN MIBNI PDIV? NN NN
NIONNN 22 WX NYN NID?9 [DIA NIUD
U D20 NIDDONY NN 0T IDNXD WDN
"2'21 [DIN] NY'OWD ,NODINY 2DND DIN
270 21U 927 NID1 YN NIDZY 2V
NWUD? NINY 'OI9'UN "2UNTITIND NI
NIDD NENIT 0 X2 TIND DNPIDY 22N N1DN
NXD] NBYD? D) 72N ,20ND DIN 2¥ 221
.5 N 'O IUH9 7 NI NN NDN]

demonstrating a vertical crack.

1UP JNwWa J17TA |12N9

JITA [INN9
DY MW

0*"A11*] 0'112'0 1vIN)
’XDIDAIN X)) =
DI'D NN X)) =

INIW* [IP™2 N1AN 09011 0'D19Y
054-2050357 / 054-810400% :1"1,03-5291848 :ID
03-5295660 :0PY
E-mail: biconisrael@gmail.com

WWW.BICON.COM




§ Implant tribune

DENTAL TRIBUNE Israel Edition

DA7DNN TNY 7¥ NUTDN NNYZI9N 7w
'90D DY OIY 219'0 WNNZY 'I9X DN
DY X?D 'I0D DI'W WON? 1D [U DIN
DD ,N2M n’D + 2 NINY? 2w ferrule
N7 DNID 5 N (4 2I'N) 2NN] D)
N2I200 DX DA *200 TN 'JIND TON NN
DI TX 7V DUXDD NPINED NN
91JONI'D AUI7'W YN POIY 719'0 DTN
POIBN N2UN AXUE NTIOT MU NN
N9 DU DU AD'UN nuXA (6 IN)
"UDNADN 220”7 DO'NT NP0V NIYXDNI
QDN NDW? NOXY? NNNAD DD 2 b
N'NMT DXDIN DY DQNY NUXA (7 IN)
(Ultra-Etch Etchant (Ultradent xion
DNI? IO WNINE'D T 2V 2N
IO NOUY L 'UIT NANHIZ N NID'UINY
NNIN NN XD 9 N (8 I'N) 7P YIIN W
Clinical) 2w MPa a0on Wwp DIN
quwo'w 20w 2wl (Research Dental
AN DAV NN TTIVZ T WNIQNI'D DU
ADIN 7V TR NN 'UIT? W' DIN 7Y
AN YD DING DM WY \BD? 0DD
nmw wy? Valo (Ultradent) nivxnxa
arx) Proxiball Valo niwTy 2ix1 in
mxnin X-RO-Lock Macro nnn (10
NIVXDND  IND)E ,N2UNN 'NND NWIZY?
[U7 YIND NI 10 \WD? NNIEIE IDIN
Cosmecore 210D 20ND DIN (11 W'N)
nwm 220 N7 nin (Cosmedent) A2
AN) MND Nan XN TU DN NDW
ANz 1o X-RO-Lock nnn (12
DY NI 10 \Wwn? 2w NXINE Cosmecore
20ND DIN (13 WN) N 10 \wn? Valo
TIO' [DINQ NI 770D INW? AT AT
UM DIZXN NN 14 N NP 20 \UD?
7D 7W DD NN ANIDI )70 INN2Y
NN9 7Y '9I0N DIF'WN N7 1N D'
INDRNN INNZ 15 N ANID "0 NA
POIY 719'0 WNNZ (U 'WDY 0N DITNI

910 DIP'Y? NIDID

NITDIVY DY NP2 Y7DIN DT IDKDY
NIAD TN'? APIPT N7 (W DDA DAMUNPA
ANN? N{POOD [ DI NINDY NITI 'O
0 TR MDD WID'W N LI 219w
NIDN U2 ADND DIN N YIN? 1DDINY
NITY 7V NODIAD IT NXZDNI,NZI9D MBI
D79 NIXIDAN NNXIF NN [UP DT 207
[DT 11 ,/21U 92T NONY 221,27 NADI
D97 N7190 N'WPNA 2DND WDINY DAY
NI9TY NIFZ3'T'D NRIDNZE NI DU MDA

The authors wish to thank Mrs. Laura
Delellis for her work in creating the
figures used in this article.

Editorial note: A complete list of
references is available from the
publisher.

This article is reprinted with permission
from Oral Health Dental Journal (May
2014).

Contact Info

Dr Leendert (Len Boksman)
DDS, BSc, FADI,

FICD, is retired and a free lance
consultant to

various dental manufacturers. He
can be reached at
lenpat28@gmail.com

Dr Gary Glassman DDS,
FRCD(C) The author of
numerous publications, Dr
Glassman lectures globally

on endodontics, is on staff at the
University of

Toronto, Faculty of Dentistry in
the graduate department

of endodontics, and is Adjunct
Professor of

Dentistry and Director of
Endodontic Programming

for the University of Technology,
Kingston, Jamaica.

He can be reached at
gary@rootcanals.ca.

XN NADIE NIPDUXD DI D) NND
D'DA D?9N NZNNND QD KNP
NU29 NNWON IN IDIND DNAD NIND?
NXDD (67) ”|U WDINZ MY'EP DIN 2 Wi
NNXINDI D'90N DAY DOPIN T 2V WIN DT
AN NID?90 )20 NN 2'NNN2 NX7DN DD
QNN [DT21 N'ON' DDID) NDXY 2VQ T
onx” D vap Miller (68,69) non
NIZ1D' 2¥ NIDOID NVU U'DUN? DD'WDD
MTIN? NIZ91N DN ,DN7YW DDINN D29
ndoD Swift1 (70) 7nN'DN N2 *1OD V"
DY’ T 2V DXZDIDN D9 DT D DN 1D
NWNTD ANIND NIDD NN D'I90D N7
D1 NNTI DQDND DADIN 2V 'INY NID797
D29 D7 D /DINITND NTAUDN NN
DAXDN 2N AU 'V DINX TIND DY}

Fig. 9 MPa bonding agent is applied to a microbrush and agitated into the tubules, followed by evaporation of the solvent with an
air-only line. Fig. 10_The bonding agent is cured for 10 seconds with a Valo curing unit (Ultradent).

Fig. 11_Multiple MacroLock X-RO (Clinical Research Dental) fibre post segments (covered with a bonding agent which is first light cured) are verified for fit into the distal and
two mesial canals. Fig. 12_The Cosmecore A2 is injected into the bottom of the pulpal area filling to one half of the crown height, followed by the placement of the MacroLock X-RO
segments at the canal orifices. Fig. 13_Occlusal view of the Cosmecore placed half way up the coronal tooth structure with the three segments placed. This first layer was light

cured and followed with the completion of the final Cosmecore layer cured for 20 seconds.
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Fig. 14_Post-operative radiograph of the completed restoration.

Fig. 15_Occlusal view of the final restoration, trimmed and adjusted to the occlusion.
The tooth is now ready for a full coverage crown or onlay to protect the clinical crack.
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Fig. 1a_Clinical case of two uncomplicated crown fractures in which the two broken pieces were located and reattached. (Photos/
Provided by American Association of Endodontists) Figs. 1b, c_After the two pieces had been attached, a chamfer was cut along
the fracture line and additional composite cured in place. This will both increase the strength of the attachment and better hide the
fracture line.
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Fig. 2a_Schematic diagram of minimal pulpotomy, where an approximately 2-mm reservoir is cut with a high-speed diamond
bur and copious water cooling and calcium hydrozide mixed with sterile water placed. (Schematic drawings/ Provided by Dr.
Sigurdsson) Fig. 2b_Glass ionomer or a protective liner is placed over the pulp capping agent to ensure it stays in place during

etching and bonding. Fig. 2c_Clinical pictures of the minimal pulpotomy.
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radiographic control control
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radiographic control
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Table 1. Follow-Up Procedures for Frectured Permanent Teeth and Alveolar Fractures
Crown Fracture Crown-Root Fracture
Uncomplicated Complicated Uncomplicated Complicated
4 Weeks
Climical and Clmical and Clinical and Clinical and
6-8 Weeks rdfiographic radiograghic ; rediographic
cantral control control control
4 Maonths
& Manths
Climical and Chnical and Clinical and Clinacal and
1 Year radiographic radsographic raciographic radiographic
cantral contral tontrol contral
Yearly for
5 Years
=Splint renoval in apical third and mid-rooi fractires; **Splim removal with a root fraciiere near the cervical area
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Table 3. Splinting Time for Various Types of Injuries. v v nppa nwnw nwivw
Type of Injury Splinting Time NP A [JF= 0 A
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Fig. 3a_Schematic drawing of a common situation after root fracture: The crown portion is displaced inward toward the palate and the
Sfractured piece is stuck to the facial cortical plate. Figs. 3b, c¢_It is impossible to move the coronal portion back to its original location
without releasing it from the cortical plate. This is accomplished by pulling the coronal portion down and then repositioning it. Fig. 3d_A
periapical radiograph of a root fracture a few hours after the injury. It was established that both fragments were in good approzximation
of each other. Splinting was done for two weeks. Fig. 3e_At the nine-month recall, internal root resorption was noted, but no defect in the
PDL or adjacent bone, indicating a ‘normal’ healing process. Fig. 3f Five-year recall, no endodontic treatment was needed.

Fig. 4a_In lateral luzxation injuries of maxillary teeth, the apex is frequently pushed through the cortical plate facially. Figs. 4b, c_To
reposition the tooth, it has to be released prior to moving the crown forward. Fig. 5_Once the tooth has been repositioned, the patient
bites into a softened pink wax plate that had been previously rolled one or two times. This will ensure that the luxated (or avulsed)
tooth stays in place while being splinted. In this case, a 16-pound fishing line was used as the splint on the luxated tooth.

Fig. 6a_An immature tooth that was laterally luxated, as can be seen by the empty socket space around the apex on the radiograph.
Fig. 6b_The tooth was repositioned and splinted for two weeks. Fig. 6¢_At the six-month recall there is good evidence that the apex
is maturing and the pulp responds normally to cold. At the three-year recall the pulp chamber is completely calcified; however, the
tooth responds normally to EPT and there is no apical pathology. Fig. 7_Ankylosis or replacement root resorption, in which the root
structure is lost and replaced by bone. Note that no apparent PDL space is seen. Fig. 8a_Inflammatory root resorption secondary to
pulpal necrosis and infection in the pulpal space after avulsion. If diagnosed in time, it is possible to arrest the root resorption and
maintain the tooth. Extensive inflammatory root resorption on a tooth that was avulsed and reimplanted, but no further treatment
done for six weeks. Fig. 8b_Calcium hydrozide was placed in the tooth for three months. Apparent healing of the peri-root lesions and
some reconstitution of a normal looking PDL.
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Table 2. Follow-Up Procedures for Luxated Permanent Teeth
Concussion/Subluxation Extrusion Lateral Luxation Intrusion
Eplint removal (if applied for Spli |
sublucation) _ Spintremoval Clinical and radiographic  Clinical and radiographic
2 Weoks Clinical and radiographic Clinical and radicgraphic axamination gxamination
axammation Rt
- . L . Splint ramoval Splint removal
I I L. . w . a
A4 Weeks ¢ ﬂ;ﬁiﬁgrwn EhrimMﬂgmﬂi: Clinical and radiogrzphic Clinical and radiographic
examination BXamination
58 Weeks Clinacal and radipgraphic Clinical and radipgraphic Clinical and radipgraphic Clinical and radipgraphic
R exammation exarmination axammation control
Clinica] and radiographic Clinical and rediographic Clinical and radiographic Climical and radiographic
xamination examination examination BXEMination
1 Yoar Clinical and radiographic Clinical and redingraphic Clinical and radiographic Clinical and radiographic
axamination examination axamination BXAMINGhon
25 Years Yearhy up to 5 yaars Yearly up 1o 5 years Yearhy up to 5 yaars Yearly up to 5 yearz
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Fig. 3_Change in molecular structure.

Fig. 4 Plastic deformation of metal.

Fig. 1_The best known elastic deformable material.
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Fig. 2a_Energy escaping can be measured physically.

Fig. 2b_Metal spiral children's toy.
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Fig. 6_Surface of the HyFlex EDM under the microscope.
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Fig. 5_'Controlled memory’ effect.

D'WDNYD 'NIND DAl AXINZ NTAY 'NIND
XD NN NNADA YWAYI [INDY? [N DN
7002 'NIVDUD [NA' P90 N?2 ATl INIDN

DNIN? 219'0 D

19NN IND ZINN Q1Y DD
nipu Nitinol N NX 7IDN?” |NIW N2'ON
np'p NiTi nnioao 172w 'p19n napa
austenite MIX :NI'GNIZU0NI NNIX 'NYA
martensite NMIXI NN NNIVIODU
,U"0100D 22w . 'ON' NIDINI NNIUIODUA
DD N7 990 N7 2> Nitinol
NN NIVOWN X772 YDND X277 D'DII0D
N7 upox Dy q9dn NiTi noon
2TNN MIUI9DUA 1T ANNND INY' "D
NNILY9DUD 1"NT austenite  2%wQ
17U MHEDN NIADN NN YDRD DIN NN
N 27U N0 D NNX'D NIZIp2InI
NTNON I'W7 DI DID'N .ADID NTDND
QWD 170D NIPDN 1DXD? TINN NI
DITID N2 21D' NIPD AXD? NN UPON
2V NID WWND 7N NXD NIVXDN] 17'ON
IMIX NN NIPD DDINDN YUIDN ,NJnN7n
NINY 90D YN NDTIP M MNIX? N9I9DN

(5 2IN)

COLTENE ,2202 nnainn 2v 002NN

Fig. 7_File sequence

MIX [NDT DT 2W 19102 'N'DX MIX [ND'T
D'NINQ NDIOD MIX T2 WDINN ”7|ID'R” DT
99> NIYXDNI WDINN NIYY INN?7 .D2IY
2N MIX [NDT DY WDINADIT D219 IN
D'NINDN WND NNIPDN INIX? N'UDIVIN
YN? IN MIUNODU NI'UO .DNN DMIXNN
'oI7N7 .DMIX'N DNUDID? NINDAT DN
NIVXDN] NIEDN AX¥D? MTNZ DIN? WWON

UIWO 'D'D 70N NIYXDNA IX NI'UID

D"BYDN NDNNN YOI 219U NOY? DINN
upoxn Dy NiTi wiow D i Nprun 2w
DYDIVIND MIXD NN YDND /U201 [ND'T”
2 MDA 219'UN 120D LNIWN N2UN 7Y
1Y AXI9N ,N2UNN 7Y AD'ON IN NITANN
NWNY NIZY90 NIDN T 2V DT YN? QXD
MUY INID L WID'W NN 12U YN NIX NN
V' 17000 D'UTN MIUIODU 'NIN 'Y
'UDIVIN [9INQ DINN NUSYN  JZPIUIND
DY NOEDN INNIX? Y'UODN NN NNTND
212' X7 12D T'NNN 290N N1ADN DN, NINT
N'U0?9 NIYD NIN YN TN MTNIDD NIN2
NIYXIN DU9Y  WID'W? TUD N7 11Dl
'0797 'UO2ZN NIV [ 1N 'NINZ WWON
[DINQ 9'OID N T L NITD 'N7] U
219'U2 20190 DIW'D NIN'UA? 'NIVDUD
DAY NUIYO )2 72 NN AXDN NDIWN D"y

ANI9 NIND N7 NN X' U079 ,ND'ON
NN NIZpa "' 'wo?o 9N niwn NiTi
N7 N'U0?9 N'XDIIDTI DIN NIS"Y 2710 1TD
22 X? D7D IN 91ONPNA DA 1797 NINA
ATNN UPON 72U NNT ,NYITD *N22 'Ud DY
N P2arxnaip NiTi i 2w nna N
DYDY NZXD DAl NIZ'US] DXAN DAY
NN N7 D710 IO X' DI 1D
D'2'D] WD 7W N'I9X N7 MY 7Y [1D'0n
ANI9 W DDITD NIY'DAY DIX DT, NIVIUD
XDIIST NDODD NN D w? 2N NiTi
ID DIY I'N DR9 NID INID? :N'U0?79
17002 NINXIND N UDIUD N7 INION
NOINZ 'WDY TV .NIXY NINZ NIZID' NN
NN PITA7 NNBON NN N2 29UDN D"IYUN
LJNIN D'WDUDN DYYUIDN 7Y N'DNN AXDN
VXD X7 D"DYS TN DIXIO] WID'WN I7'ON
NIN'UQ DYU'YD N2KY 9N 2V NNV DIY

D NT'DA NN

NIN'U2 22D MIX |ND'T
LNITi xo 2u wIn T 2w ININNSNN DY
mpa nwa NN mne COLTENE nhan
N1 DT 27w TIND IO U DU NIDN
27 '0029 ''W NJYY DOXI9 |2 2'TaNn?
ADIN,NNT 2'UNZ "D 'UO?N I NQVY N2N
200 NIM7 )X DONION X7 uDUDN



