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*Statistically significant greater reduction of cultivable bacteria on teeth, tongue, cheeks, and gums with Colgate Total® vs non-antibacterial fluoride toothpaste at 4 weeks, 12 hours after brushing.
*Significant reductions in plaque and gingivitis at 6 months vs non-antibacterial fluoride toothpaste; p<0.001.2

References: 1. Prasad K, J Clin Dent , submitted August 2018. 2. Garcia-Godoy F, et al. J Clin Dent , submitted August 2018.
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LSO0vniwt 01a7n ,nin'nng

"NWN(91X2 0NN OI'K :d703™M01I-NPN
MMWY7 021wn X NMI17p0 nJ3"MX7 Ny
OX 01 NN NI7199 791 NIKMan 7y
1T NX12p2 .(mg/ug) N1IVP NIMINJA O0'J31X)
IN 0'M1 0'0'0N) O9N0M XIXN7 WIN
070N [an7 owinin 07 (jniwa
NJUNINP7T NMX7117 , 017191 0771200
NIXM2 7V n'nw7 0777 13'70N7 ,10'Nn

JN1"700TIMI NI7Nn NUIN71 0MJ'IN0

O"JYJNn

NnJNJ NMp7T 27NN X' 0'00IITIMY
NNXI'A VP 7V DNYATR NY7KMI10P97071N
T0MANY 0N T 7Y NIMTIXNI O'PTN TAN
NJNNO .JWn 7W nT'NXNN NINpY 7w "]
TTNIN AUNKN [TAIXK 07713 0™Mpn
721X ,(Clinical attachment loss) nJ'7jp
NINJ1I 9T N9XIn DM NJ'NN

."JIN 0N O'0'J

WK OTPNN NI'7001T1MIn NInpa7 pun
J03XNN 7W NP7 N21ANN AKXINT NJIWXKIAI
XN T 7Y NINNN WK APTN TAN NI
NIVXNX] OUINI1MIN DX 0'9pINw PMNs
INNW 077130 O"KN-IN NINTK 71700 110
0'wnwn 1770w Tiva .0"woin 0'7p'm 7w
0'7'9110" 7w A1pnn ON71v97 nawa
O'7p"T TV L,O0™Ng O'M P17'0a
NNPIN XN 112V 7700 NN WY O"woin

Sowa7nar ounwa ,DNA- nyag T

0'W'gwnn O0'9011 021 O0'Ml DWW Tiva
TNAIND NUIMNPTN 12 TN N'NW 7Y
NIVNWN T'PIN NITN7,07IINN NIKMAI N
NIMX7W XN O3 NN AYTA TNIMA
TTAI1 O"NP7T-'0IX O0IMIXN OV O0'01™M01)
TNN7 713" NINIXN TR P7N3 J1XNN
N'NIN7 ,19M 370N 077 ,)10'Nin NJWNA
OXN71N7021TIMI 27NN NIN'YY7 1300 NK
NIXN7 TWIX 737 nNAT :NNINTPNN 2XP DX
]1XNN TTA1J2 N7'WY NJMX T INNW 0Mpnna
JN1pam n'g E 'nom L, C 'not A 'no 10
N1"01731X 2772 NN NI 3 NANIX NIXNINI
MIWPI NIN'K NT7031T1MI NIKMDA NINTATNN
SN7011TMO A7nn DNOY7 12'0n NNNONY
|'NLM 7W NPION NIMX *J NJ1N I 7V 01
NNNIN T 7V O"JINN NIKMA DX N9wn D

SOxXy DX oimpi np7T
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1123 ,N1M1'N NIKXIN 7V 1NIT O0MpPNN 190N
NIMMIVNWN NIKXIN ANUTAW AT7IXK N0N
-1 PD M9'wa 0Mpnn nWw JINN NY2IXa
N nixnin nn 7w o'wTin 3 nx7 CAL
NNIV7 NXT,77031T1M3 719'00 703 3 NANIX

AT NI'W O0ATIN X7 1N2W 12X790 NiXIap

NIUNWN-TN 17K NI'KIN T 27W2 NKT OV
NJIW 711X ,3 NANIX 1370 7W N12a 110 7wa
7W NIW NIKXINT 1NV17 TNX IpNN 2
NIX1Apa 172pNnw 7021TMOgn - 719700
ni71an NINN7 .Nipnan nixipt pnnn
3 NANIX 001N 7W NIN'VAN NIVIWN ,N7X
7V UnXNn 12T 00N 0MpNna 19X)
0901 O"KIPX O"I7p O0™M0"Ja XA
1TINN1,A0'N 0TI 7190 7110119 ON7W
JJOIN NN DK INANT7 " TINITIP N7

40mJ1N 719702 3 NANIK 7W OM7XX

:0'3'no"

:(‘713'01) A'noMm

naJlnn axX1p awun7 X A nom
077713 Y7WX |N1W21 000N O0'J'N0' 190NN
1P-X02,("NNN 11T XN A 1'N0M) 713707
N2 xnn A 'nuM-N9 B-carotene) |0
1w 71700 .OTNI0IP1 (N1O1 Nipe
1XNN TA1 X0 LA ['n0M 7W 277090 niXn
7W 213V N177130 NINP7T-"0IX NN OV
TNF-q, IL-6, 1120 Np7T "nTpn O0I'P10X
X207 IN712'2 nXm Nt T IL-12
Je0'XN 7W N10I0IOM791 NXKNXINITT-NTT
JQT7001T1MY 01X 13770NT7 NN NN

"00'0 NIVIINA XLANNT 713" A "NV 0N
7W NP7 NXTI0NP ,N'N7NINN0P 1123 NN
NP7 m7anon) A'g17opy L un np
7012 NI X 00N 0Mpnal (NJwn?
NI"7XI1IXK X117 NYIIN NI'N000N NIJ7Wn7
ni7nn (M9 war) AMmvonNop  Ni771d
o't 7w O0Mpn a1 N17o5Tmy
N113"N2 X1 10NN 0NAW O0Mpna .OM7K11IK
2’O0Mwn 7w np'7 NINNYNN 13NN, 07717121

1"N1J7WN1 O'03™01I-NPXNA NONNW TIV]
N2N1N2 NIXIN NT7001T1MON NIKMAN 7V
137WNA TPNNN 1T NP0 ,0"NKND 190N
O70J™MO1-NPNA 0NN 7W NIMWIKD 1N
,(3 NANIX |NIW NXNIN NINTA TNX AN OY)
N'7NN NINTPNNTNINNINA TTIV7 WY 1WK

.0'N111 190NN 01N7 7131 N'701T1M9

:3 DANIX |NIW NIXNIN
nixnin 177121 ,3 DINIX NIW NIXNIN
- eicosapentaenoic  acid (EPA)
nixnin 10 ,docosahexaenoic acid (DHA)
TNX7 AWINITAT NN NN N72 20 NI
OUTN7IX T 7V 123, T2A72 [ITN NUXNXKA NIK
.O0mMon 0"NNX NNIPN OUT |NW ,0"NIW
7w 0797190191 NIA7IWN 3 DANIX NIXNIN
NIN N1PIon 13 7y qomw 'xNN NInann
OMIOX'TN7  OM0NPIYI  NIWNWw - 9117
ni71p7n 0w Eicosanoids O'K1pIin OMINIW
MW NIXNIN7 ANIT 'N'J DJan OV NINK
N W nI7Iip7in NIK7 Npoin o jnnw
AN'WIN NM71IPO1MPN NJWN O'T'pan

JIMpITIRNL 10NN

T0IX NYIWNT7 NWpPI 3 DANIX 901N 13 103
7107 0NN7 NMWYN NY7NXI0G NIMP7T
NIX™M2N OITP71 O1W OMINJ OYNP7T072XN
DHA-1 EPA-71nxn :n'7001TMant *n'773n
NIMWY 0 NIMNP7T "0IK NN NNKI W
113 OUAN9IMI 70 ONM7'W9 DX 21JV7
Porphyromonas gingivalis, Fusobacterium

.Prevotella intermedia' -1 nucleatum

3 NANIX NIOIN,"7031T1MY 719'0 7W WP
NNYIWN 1V 2N "WTN 1PNNT7 XKW1 KN
o"7p O0Monmg 7y NY7XXI0IGEN
NnYown NX 1JN1 OMpnn .O0"703171M9
7071 TIMI 719'0 OV 217'WA 3 NIANIX 'I0IN
7V ONVIWN NXK VN7 N0NA,'NINYT 1'KW
periodontal probing) O"JuJnn 0'J pnwy
clinical) 77p nrnxn JTaIx (depth
.O0m3J13N Np7T 711 12N, (attachment loss
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nanin7 X2an N'719 axnin 7w 1on
Vigwn LIt N2Jwa O"KN-"an O'Ninn
0711 NN 010NN NN AN713' 7V nul7
7w D7 (predisposing factor) omon
,0'0M1"11"1  N1AMINN NT7NAIKD ATPINg

2127 X9 M19M1 007011 TIMY

n7nn I1NITA OMpnn 19on I
17U 07791002 N1T 2NN N'7031TIMY
202%m'71g xnin 7w 0102 NIJiNg Nim
NXNINN TIJMW XIn 011 "™IUN XXNN
Oy O0Ywyn 0'79100 112 01101 N'7190
IWNN NTNIYNWN JInd NT7031TM9 27NN
JINT OV .Z0MWwyn O0J'KWw 07791002 11131
N'719 NXNIN 901N NN OXN NJIN X713 TV
N701TIMY n7NN NUUIN7 OWT0N |IX

202 719700 NIKXIN 19'W71

NXN NINNX7 O0019NnWw nxn ,B12 1y
|T2IX 117 0101 NIJINJ NN " Wwp
[TaIX N1 XX1J1 (CAL) 7P AvnKN
B12 'J7yw O0wTh 1013 1pNNW Tyl ,0mw
0'J1n) NYNJ 0'0'0NTIMY OV O0'7910N]

20NN 09721 7XK TWKND NTNIVNWN

:C1'noM
0'0N 'MLM XIN (NTMPOX nNxnIn) C 'non
190N X7NN1 NP NI (11302 U'91NN 0'N]
1KW1 0NN 07712002 O™I'N O'T'PIN
NITIA O'A"pNN 07133 01N WX '0NTIX
"0P7X 0N XIn C N0 NTTIA NI NJ1INY7

.(Reducing agent) 1tnn 1IN ynwn 09N
190N 0'7Wn 013 wnwn C'no",opIm
NTNJ'0-1"11 01YNN 1783 0N ,0NIK
NX7NN-NT P71 DXt Moroxanl 7w

VN0 7W O77120N2 131 0100 7W

"NI719  NIUXNXKAL JIXNN TJw  [anm
Tpon X7nn C 1'n0' N1901IN N1AI71Man
yon ,]JUN0 7W O'MI0N 010 NYYIN]
1XN NY1 YMoni LJ10'NN NJUN N17'W97

AN np7T

A 1'M0UM2 0ONW INTA OMANNA 190N
NIWINTA  A7VU7 WIpn O'TK1I'00PAI
q10nn vyn7 2BN701TMY 27NN NNINI
NN A7 13" WP XXNI K7W 713012
NJ"MX2 AM7UW XXNI L7012 .0'0uNTIMY
nmuwipn B- carotene (=7.07 mg/day)
N71yn 0'J PNV OV ONXN 190N N7

A0'wIiw nUXpPn INK'7 3mm 7y

03770 OMPNNN 190N 13 X7 W1 NXT OV
7V A 'n0M DOIN NN NVIWA DK 1T
72010 1370 NY7031TIMT XA 9N

:B'nun
0''N0' 190N 77130 0p79N1P Xin B 'noT
,(B2) 1"ax’791am (B1) '"AXN 02 000N
‘P19 (B5) n1N101g nxnin L(B3) XXM
rom (B6) 1'"MXOPITY ,701T'Y |0
73 .(B12) 1'nx'72121,(B9) n'719 nxnin (B7)
NXPIIT1 NJAn 7V NI ANZWNl 1an
On 1"TN" WA TNKD O™7N OKW OnTinm
1123 O™I1'N 017110 O0'JV70N [11an7 0NN
7V D'NWI NXUN NJWAN NINNINN
N 1TPIN NIVXAKA PNN NTIPON
NIMTI NX' ,.DNA NInIto ,'7X'nn NAJW

AN NIXNIN 7W 01712001 NINTX OT

1N 13770N2 1IN 2'J7 X' D719 nXNIn
OIT'PJ NIVXNNKA  N1avin nuinal DNA
7w (MWIN XN NNN) O'MUIIIN J70N
NXNnina 71onn L3 7v .DNA-Q pu Ov O'KN
,2A7 N1'7NN 10" ,N17NN 19017 WW1PN N'719
101N7 NN N0 NAXYN N'7UN1 0'N19

Ap'7 uxg Mg NIy

1IN T'PIN NPNWN N'719 AXnin L3 1n3J
W7 IWIN I 7V1,7N"9K KN NTXI1T17119]
Junctional-n 7y v'own7 717y 101nw
m7'n 2xp JE-n 'xn71 anxn epithelium
NYINT7 '0Mp Nian AN 0NN On LNial

JNM7001T1MY 07NN NINTPNN 7W Q0K
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Oy O0'7910N1 717100 O0IN'T2 ANN9NY7
Oy 0O"N1J1I0  O'7910N21 00"
'N0M |NNW 01T 1X1,N"I11J3 00011 TIMY
0'0'0J1TIMYY [13'0n NX N'NIN7 MWy C
0INI'72 VTN NN NPT DK 2JY7N
.(PDL) "703111M3N

NXNJ N12IWNN 1PNNIW X7 W NKT OV
17001T1M9 719707 7'2pn2 C "N NYOINW
O'7010N 112 101 19'WT7 ANn X7
.NJ11J 0'0TVIITIMI OV OJWYN OI'KW

:D 1'noM

N3N WNN 7W nX12p 0XY1 X100 D 1'nom
X1 (90%) 1NN WWKI L)NWA NI00N
NINJN N'W TIV2a,0017 1IX'7 N9'WN7 N11aNJ
01277700 nawin (D3-1 D2 O0wInoM 1))
,NX1 [IN7N 09T JNWI [NIW 1123 0NN
“770p1 TN 121 D 1'no" .an1TI1 270 XN
J(calcitriol) 71MU0X7p N ANKXINW 11X
|70 T3 N0 JI'N T'PYN X7nnn
oxyun  mi7nwi Nt '7ana VY0191
S5Np'71 1377001 NIMJINTK N1A1AN D101

NIYXNXANTTNI OTXN 1132 D 'nom 7w 1inin3
:nN0791 25(0H)D3 0'7120NN 7W 113
JTIV7 awny 200 nmol/L 7y n71un 11aM
21-29 7w nno3J 1N (Insufficiency) 1on
10 nmol/L-n 71030 1131 17'X1 ,nmol/L

.(Deficiency)® m1nn 1on7 awn)

nnJ N7 ni717v D 'noma 1onny
N2 ,N90 NIKMA 7V NIMWINK N1I7WN
NN 1INITA OMPNN NI'7011T1M9 N17nn .1
0''nn Jwn 0'7910n2 D 1'no" 7w N1J1n)
O™ 0779100 NNIV7 0'0'0NTIMY OV
MIVNWNA WIN TWKI (W7 Wwp X'77)
NJINN O'WUNTIMY OV O'WI 112 N
n7nnNn 7w 77312 O0mp X (moderate)
TV 0'W0N"1Man 7nn)  N7031ITIMON
2(nnJ ooonTIMY

D 1'nua Monn :N'WNnin Oxy Na'go .2
J'WN3IN OXY N1'90 NINTPNNT7 0NN7 MWy

171n91 C "0 NIJMX ["AW 170130 1IN
,18-0 AN IV NININ NT7031TIM9 0
O'%N' "N IN01 1N NIYON 770N TWXJ
C 1'numa onn ,(Scurvy) nIT9XN 1710
o'W NIT1 OMJJN 0IN'T7 WIipnn
NNXI'AT 47190 NJana 1'wn 0N
7P #12'nin Nnpa Oo1onn 7w npy
10NN NXNINN NN IWKI NINAIKN NITTIX
N1V TWX3JI ,1TuM -7 NhNN X' 072 N"Y
071V2 N'JW 13'KW TIYa.50-23 uM X1 "N
11313 1TaInn) C 'nu™a oNn ,NN19NN
0" (24.8 uM/L-n Jupn NN0Y7921 C 'noM
30-1 307730 nmo1731nn 10%-1 an'pa

AoMwynn NT01731KN

101N7 121N 113'02 NIXXNIN NI'017J31K
27NN 0170 NP, o0'w'wp |n C 'nom
O'WIX ,O0'00"71IN1J7K ["TU71 9182 N9
IWXI,O0IWYNT NPT NIN'D O'J71X 01'KW
NNY7 NI N1aan (13702 030 OIINNKD
.2C 1'nu™M2 101N |NI'NA NT7031T1IMI 27NN
]T2Ix 0'naTn ,C ['N0MIA 10N OV O'7910N
oy 17 qwxn N 71m (CAL) arnxn
NINW NNT |3 1131 ,*01102 NII'PN NN
n'7"7w nX771pa |0 nno79a C 'nom
Aggregatibacter -7 03113 7wW 01N0 N1NY7
.P. Gingivalis 3* -1 actinomycetemcomitans

nmM AW Wpn DX 1PTA OMpnn and
23570011 T1"M9n 2xn7 0noa C 'non
N'NIITKN N'X1TIN 7W 011X JNona -
“0IFNPNN 7W OT'P9N DX 1P0 WX (EFP)
T'PIn X7nn C'NLMAN0INW O0J0IN 001
JNI'7031T1MI N17NN NINTPNNA NNXITN
JT7KAIKD NI N7 WP KT77W XXN
.0m3J3IN 0IN'77 X'an C 'nu"a1on

113 N9XJ 001111 OV O'7910N 7XX *
,0'0"X1"721 01102 C 'noM 7W N1t 71n)
.0'0"0JITIMI OV O'7910N7 NNITA

1"2) C 'm0 7W NIMXW XXNJ 072130 ¢
NX12N (NI1TN 901N 1K NIN'Y NIVXNANA OX

3117120 13, 7T°9WN 110 ,07ITWAT N9 NKTEN

n



V1021 1" Y1930 13'0 a-tocopherol-n YIIN
,071WN O'WI1NN ['aN 1171 N 79901
NI"0VI NIAIIIN XIXNT7 N 737 OXNNAL

.0"'N0"] OMWYINA NITNA 17W

ON'NIXXIN NITIK N2'NNNW N'NV0'0 N0
1N MpNn Jwil Napiv Mpnn uw 7w
NNY NYIWN NX 1P721 OTX 22 19w
O'TTn 7y 0ON02  O9JWn  OWIINN
7v1 a-tocopherol-w 1xXn ,*°0"701T1M9
o'u'uNnTIMyl PPD -0 yxinn7 71on ont
,(CDC/AAP-n 1MOMp v MTanw 193)
212 [INN WP AKX y-tocopherol -w Tiva
nniy7 7103 PPD vXinn 1nTnw O'7910N

N1 0123 UXINND OV On'7'3Nn

wIN'W nWYW aniT Ipnn XM Nt
‘wnw o'7910n 15,000-n N1 7w O0nIINI2
NN NHANES-n 7w napiv mpnna 19nn
NIXMA7 'O NIM "M WP I
NININN N1NT 73 112V 07PN N'7031T1M9n
nipnain Ox  01)  0W'0NTIMY 7w
moderate 112V P n72pnn N0DTVLO
NPN 7N 13K WP 31 (periodontitis
N1J1NJ NINY INITA 1Y "NJW K 7V INK

2Mapyoixa Epnom 7w annr

NXNI XT7W X7 W 17K O0MNKNT7 T2
1'27 E 1'num 7w OWIINN W M WP
1N Apnn 7910n 11p2 0'0'0IITIMY

“.PRIME

0771

70

7Y N1'Nwa yMIn T'PINn X7nn |10
O"JJNN NIXMAT N'7730 N9n NIKMA
NPITNNT NIXNTAY7 71N 7130 1A1 .0192
NINPY TWXJI NI O0"'WI1 NINXY 7w
170N 773N 99%-n N7 2AXKN NN 17K
,(00INTOPNTNT INIIXA IPTVY) i
N1310 NINPI2 OPINA TINKND NINIW Tiva
1N 17101

nYI971 O"IWw TaIK7 77217 71'7un 1T
BN nimaa

7W Nipoon X7 ninn Mp7 uxg gn 3
ANX7 19N 7'70N2 viag7 ni717y D 'nom
71207 72107 717VW AN, NY7031T1MI NN1d
S8n7nnn 1'7nna o'J

D 1'nuM N"7XMUPAWIX NIIDA AT 4
UPATVIND NN NN T'PIN X7NN
J10NN .OJYJNN 700X KN W NY7KM
NJINN 1IN N71991 V1297 717 D 'noma
o'nInvt7 niww a7 13 7ur 70
Bom7KIX

NnP717 qwpi D p'noma onn np7T .5
NINNINN7 ONN7 2712w ,Nain 0mJwan
SBN1701T1M9 N17nn 7w NInTPNN

1IN NIYIWN W' D 'num7w N30 INKI
NNJ2 NIXLVINNN NI'NP7T T0IX NIMI071TIN
:O0'NT

NJ1n D 'N0Y NMIVZITINUIN'K NYIWA .1
03NN NINPIA NTII0NN NALINN 7W NONINI
01113 ,07'P1NJ1 0P10°X 1IX™ N0 T 7Y
N7199 ,B¥* XN T KN 123 110N KN N17'WY
NIIONN NMENN ITKA Y07 MWW
.O0"JINN NINPIA NMYIN NPT7T V1INTI

D I'"nuM7W OATIA :NI'NPY7T0IX NVIWN .2
niNpIa NIp7T o oI Nvgwn o pue
OJPI0X MIX™ NNNYN NIYXNANKA O7JINN
.TINF-a *¥-11L-6 1123 np7T1TTIVUN

:E1"nom

N121JIN AINW 7W nX12pn 2310 E 'nom
NX 11TN7 NI7110N WWX |NIW2 NI10'0N
13700 JIXNN "TANI WNWY71 XNN NI1ann
ltocotrienols 1x tocopherols nimp nia
nyavl 7N OvNWA 2 77200 WWKI
IX N1 N7 2NWY WK 713013-N17109
NNX 737,73 7V 1013 .nNXNN2 NN N7
M7NJ OIIW OWIIN QYK NNIXNN
NYaL 7V 7'NNn NIXIAP O1'N21 190N2
.q, B,y, 6 :71n1n3-n"7119
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NX 112103 NNJ1N 13101 [T'0 NJMX, 11017
O'Wwil 0N 7XX 0w JTaIX7 130N
7V M'NW 7W NI'WNN DX AWIATAT,TNKD

.O0"J7IN NIX™MA7 NINIXKI | T'0 NN

1gOIN ,'7011TIMY 71970 7V nVIWN7 1WKA
NIXXIN 119'W2 NINT0AN NIXKXIN 1K1N |T'0
‘719'0n

IX O"NJITN NNIPN NIYXAKA LT NIMX
]TAIX'7 N1 7103 13707 nWPI )1t 901N
.O0m"wn 7y AN D2 nw7r omw
N191N2 [T'0 901N NIMX 'J IXIN OMpPNN
NPI0NN7713 170 NJ"MX OV TN ,N1"9XT0
o'W N1'NW 7V N2107 V'own7 omiwy

ANt Ky

N7'0] NYIWN NPT WK NXKTD NN
O'KXNJ TWX 07212 |7'01 D 'n0" 901N
AWK 079100 ,N"7001T1I"M9 APIThn 71902
<) 1701 D (=400 1U/d) '"num 701N 1703
1N1TN uXInna ovw 10 qwna (1000mg/d
OMgiwn  Ov"701TM9  O0"'7p 07N
01) NITN 901N 1703 X7W ON'7'2pn NNYY
(7121 noowLD NIPNAIN NN OX
PNV XIXN7 NI 07T ONIK "2 1WKI
OpTI'X ,0IN'T OV O"NX 190N ,0'07J
NTNXN JTAIXK ,NXP1NY N1211Yn 172707

2131031 NN NJNN [TAIK]

@ma

0771200 O0'J'70N2 Y"MIN T'PIN X7Nn 712
7V 1XNN N'72107 21"N 17103 WNWwn 091w
O'N'TIN7 O'7WN 071117 WNWN ['701n0 1
,NIX7 772107 7137 7722 1onn .0
"2 IT'K 101N71 1J1XNN YN'77 ONN7 nMwyw
.T1AQ IXNN TTA17 O7NAAN [XNN 1IN

01 21WwN 772 ,0"NIWNN 1T1IINNT7 12uN
717V 101N 17'X1 03NN NIXK™MA 7V "Wy
O0JIN921 ON7'n7 a0 7w 17132 V197
N'MIN] O'P170 079100 ,ANAT7 ;07031 TIMY

NI'XN-YIN N12'201 Y™JIN T'PYN X700 | T'0
7170M1 O0'J'7aN 7V V'OwNl  NITKN-7IN0
N'KN-YIND 1NN .0J1W  OKN NINTX
NIYXNXI NINWI (2.6-2.2mmol/L) nu1ajp
parathyroid hormone,) 0NN NWI7W
(calcitonin -1,1,25-dihydroxycholecalciferol
TINN71 OLOIXNIN 7V INWY7 ONVNW
OXVN 7W X171 123 O"I1'N 0TI 9Na
7W XN-TINN INIM .OMMWA NIXNINNI
T'PIN X7NN1 P1TN |91IXA NO1N |3 01 ]7'0N
ANW ,XNN NIIANNA NINTTN D10 1IN
O'WNWNN  OMI0'M0N0NMIT  OJINIINn
P01 NNXID DK MIWPNT NINTKYT
O'go1l)  0AY O0'J'7aN1 O'T0INT7)1)
123 0'37nN N10'12 ONIVXNXA OW0NN

A20MVIIIXT NXKIXINTTT ,NTX17'01 g

O"NN-TIN NINK 'J'70aNn NpP7T 7w wpna
XN 71V9W1 0N1VN [ T'01 WIN'W O'WIV WK
O0MANK'7 N21AN2 O"NP7T O'I1NAN 1X™1 10N
7 N0 TIMYN NINPIA OM7KNpPTN
XN 70N NN N7V7 0NA7 MWy MNp7T
NIN'K "7170N 7'y9n7 7321 ,]10"NN N3N
PIN'I ,O0"NP7T-NY O09P10X XY O'NTPNN
N7 O"NP7T O0'I1NN .O0YIXNNN OO O
IX 01T N7 110'N KN 0117 O'NIIN

JITNP7TN NAUNN DX 07MAN1 NYXIN

nio' 1oIn 033N Nn7nn 7w Wwpna
Pu7 x1n7 717y 70N O'TLOIXNINA
N17709n  AXXINI  O1'0JITIM9n NINPY7
0INg7 NN NMgin NMNp7T
]T'0 NJMX 'J X2 O0MpPNN 077001T1M9
7w 20%-J1 NJ1NI NYIINT7 MIWP NPION
NJNMX 7V O'PTa) NNIY7 0O'0'0NTIMY
N7NN NINTPNN7 NNYIN [13'07 ,nJ1NJ |T'0
M7 WP X771) AUNKN JTAIKD DNy
nina LW 123 0'901) OvNIYNWN 113'0
NINTW XXNJ,73 7V fo13 .(BoP*-1,0721 13100
“TPNN7 7190 19182 DNIW{ 10 0102 [T'0N

1120 NI'017312 O™J3INN 17NN NN

3117120 13, 7T°9WN 110 ,07ITWAT N9 NKTEN



V1197 717V YaX2 110NN_NA17110'K_DA1N
NN7132 01197 7321 10NN 1IN T1j9N2
.N9N 7702 07X 7713 ,0'N1n'Ta ON'7'n7

J1onn (Oxidative stress) nuixnn npy

L0112 NTIIXANA NPYN DK A7 7137 Yaxa
NINNINNA T'PIN NXK7NANT QUITY WK
.OMJ37IN N17NN NINTPNAT

NITA1I NIIIN W' YAX7 JIXNN D173 DON
O'KN 7V N2 Y0N XI1N JNIYXNANA [1XNN
,0UXNNN 0N T 7V 0w P 190
ona7 n717y 1Mnia T 737 OxNnal

17X N3N NVIWn nNNNgny

7W ON7'W97 N YAX JON'TIN NIOM
717V YAX2 110NN 17'K1,7122 021 0K
O™I'NN O"0N'IX N0 J'7nn waw?7

NN NINMA 7V nnw7

NIWTNNN *J'70N7 1N YAX :N'N11 XN
7W 1N'7132 V1297 717V YaX2 110NN .0OXUN
,N9N 7702 OXY NNPY PINNT1 1pPNn7 qian
ninY :N'7730 n9n NINMA7 IR 12T
NM7U7 NNMIWPI IKXNI YaX 7W N1JIng
OV 0791002 NM7I1KA7X  OXY N1'902
N7V 17UNN 1132I0 NIYXNXA 0'0'0I1ITIMY
NIWpPN ,TXVIDIT NXNIN [12J O'N'TIXK NINNA
"NNNN N'WNINN OXY1 00N O'3'7nN7
A0W00N1TIMY 7W O'NTPNN 017w Nul 0w

NN 1I'KW "7001T1M9 719'07 '3 1IN OMPNN
;01102 YAXN 113 7V N"aI'n nvgwn njwe
OV O0'7910N1 7190 WNK7 O'WTIN nW17W
YAXN MIM ,NJ01 X771 OV NN 0'0'0ITIMY
NXITWN 1PNNN NIX1A 73 112y 17V 0102

S’N'00TVLD PNAIN |91X] 001N IV

JATWK

;112 MIPrun KN-TINN 10PN XD A7WK
O091W OVKN O'T1j9N2 Y"MIN T'PON X7NN1
O'N'IX N17'U9 ,AN'NX , 001N q17'N 117
.DNA ntnJ'01

01 0772100 77122 101N VP 7V NN WK
NNIA1 NINJW XKD NI1NJ 0'0'0NTIMON
7W N1 D121 TINK A" NV 01T 7w nnr
W IX 7170 777 NTNKN [TAIK OV ONK
NNITWN2 NI O'P1NY 0°0'J 13 1nJ1,n"N 6-7

451272 N7 0'00ITIO OV N7XYT

773 AWNX Mpa Mpn 1pnma 13 7V fon
7V n'MIX X771 OV O"7031T1MY 079100
NPV 'J O0MpPINN IXKXN L7112 1010 U
'0M9N 7120 NN 'NINY X7 OMJ3IN 7190

ANTMINN NXI12PA 17V ON02 [aI7amnni

NIXMAN 7V 71120 NVIWAW TIva NKT OY
IPNNA TIX W' ,NJINT AVITY NTN00T0N
7W O0"9XI0N NINNW DX V137 *T1J 101
1701T1"MD 719707 O"7WN 07113 71712 901N
NINTPNN 7V NY7XXI0I9N ONVIWN NXI

JD1M7011TIMY N17NN

'Yax
11 7W 'PN TIPINT 1IN 710N XN YaX
VNN 021 0'NTIKAYMIN A'IIN INT.OTKD
YAX .0"171"2 03700 7W 2N AN 010
N7NN 7130 NINNYNNT N7 T1'J770N1 V0N
N12'X7 NN ,0XT 1912 1IN T'PIN
0'7WN 071AJ WNWN X1 XN NJ1ann
y"on onwxnxalr o'nwx 300-n Ny
7W NXTATA1 NTNI'ON 370N DX NonY
071270 ,09N1W 123 NI NM71p71nm
7V1 NII0NN N713'7 071N 'V NIXNINg
O'J'7nN [11an7 ymoni [IXnN N7 1IN

A’O0m71a0n

NIN :0"JINN NINMA 7V N'NWYT7 011N YaX
NIM7'W01 nJ'NN1 NIYNWN T'PIN X7NN
'PN 191X2 127N 71970 1WIXKND N1'ONTIX
7W NUANn NIN7W 7V 1Nl yvoni
7137 YaxX2 10NN .O0JITIMON NN
NIUXNNA O0"JIN NP7T NINNINN7 ONN7

8071w 01320 190N

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



K 1'n0™ Oov Tn* ‘7v19 01 j4In ;73 7V 101
N2 oNn ,OXNNA .07 NWNp TNy
NN NKT OXUD N19'9X MK N'NIN

.Oxun

13 XN Kim HS et al. 2014 7w 0Wpnn
1'27 N"N0791 NN NN "2 'J91IN WP OMp
AWK O'PTaIn 7w 77001TIMON QXNN
0JNWNY7 NRAXNN INK'7 01,7pNN2 19NNWN
AXN NT7XAIX NI Y700, 09N T-1'X10

.3 0"N00T0 Y1 1AXNT NT7KIIKD NIKMAN

:O01M1'70

.O0"NNX NNIpN 1T 1P IXI 0170
11N NINPNAN O01'370 7W NA171'20 N1I'ATH
1317001370 :N'N'IJA 1INIXA NYIWIN n7X
11N XN ,01770 7W 1'DX NIXAIN 7W n1X
.OTX 2 T 7V 771yNnwW 0170 7W 137N
W OININIX O'N7N OV TN 1T NIX
N17120N NIYXNXA 71907 07137 ,01M70
NN NIM7'VYY7 O0MIT'NN L,0''KV1N911'70Y7
.U NIIW Ni'o

1INN12 NM7N NNNXA 011700 NNIW INKN
NJMX NINN2 JIW 1JW' ,N11100 NNTXA
711 .09IW 0" OMITK2 011700
N2 D200 NIIXA 713NN DX 2910 OTKD
.E-1,A, D 1nJ |niw '0'0n 0"'n0" NINJ1J2
JWIX 0N ,NNYN "T'PIn nAnJ 0113707
T0IX N1IJIJN JIXAN NITAI) N1IJIJN XIXNY7
2 7y o nn7xAM-0IXT NIpar7T
VU™M3In T'PIN X7NnnN 01370 J 1K1 0MpNn
7110 NANT 01270 7190 N'KN npPIThna
IX 017700 NINNQ O™MI'W JIXAN YN77
NINN7 NWPI X 'K0NT1I700 N17'V9]

261010 7717 N1IJ N17nn Nin

IXXn ,Thomas et al 2013 7w DIpnNNa
NXNJ NN0791 011700 T1JM '3 O0MpINN
N1J10 OV NT'NYN 72 O0'PT1a) 7XX 71N3
O0N'7'2n NNIY7 0'0'0NTIMI1 2 110N

S3ONmMan

IXN-TINN TRN M AWK Np17n
113 09w 0NN NYIWIN 'KN-YINNI
NX71301 (0M7p7K) 10702 pH 710K
.O'WN7 PA7WXN NOYJ NX O2InNn 0Ov
NJIYN1 09901 AN [A7Wxnn 90%-3
731 ,]nWw2a 12T W 19102 O'WAIINI 713'WN
0wy .qua PA7WKD NN ITK NWI
JINMAN 7V N'7'7W nVIWn A7WKN 1122
011 (N'N71970) 0T [A7WX 101N TWN3I
Y91 UKD ,0M"MW NWY71N 1123 0''N0N7

20270 2Xpa nivagn ovunn N7

WP OMpw XXn Yamori et al 7w 01pnn
NP7T NMNINT [A7WK NIMX 1 NIVNWN
.NT'NYN 771 NN O'WI 11pa O0mJI1INn
N11'700,0J1NI A7WX NIMX I 0N IPNNN
,0"NJITN 02'01 110NN NIANg 07
01 X7X 03N NP7T0NN7 P X7 nwy

210Tn YN7 NN N17un?

:winj

TUNI NWINI 7W 0™y OIMIXNDN TNX
AXN2 O"pPNn7 naNn713* Xin N7 nid
X0 13 7v1 ,(Cu2+) 1Xninnt Cu+) ) (1NN
7W 2NY 1anNd N2YN N1'n7  n7a1on
NnWinj O07'Jnn 01270 .N1'N'J1"2 NI12LN
17X 7V D1'NWA y"IJn T'PON 07NN
TIPON7 0IWN |3 7V1 'XN ITN-]IXAN
10NN NJWN

NWINI NINY 1K 1710 21U 01172 0MpNn
,0'0'0J1TIMY OV O'p72) 7XX NN
X'7'7 0'pT2) NNIV7 ,N1J10 OV N7X TNI'NA1
NWYIW pNN ;)3 7V Nt #2Oongin npra
OV O'pT212 NWININ NN I KN NINNKYT
][N N1JI0 OV | NI O"J3INn Np7T
719'0 INX7 NMIVAWN NInwn ,N"TV72

SNin X7 0mJan

‘A0
N"™21 ,0MN1N q17'N '3"70 qNNWN [N
10NN NJWNAT NN NIWNA,OXY

3117120 13, 7T°9WN 110 ,07ITWAT N9 NKTEN



NINMA7 ON12'WN 0NN NINPA L NX70IN NN N3MX1EAXINW 091w 0'01013-11PNn K NNJ0NN 0710 1707
N701TIMYNI 7730

nmi nJnx
NN NINTA7 NIA'WN | NIXMA7 NA'wn NI PN nNYNIN OIMOI-NPN
70N TIMIN n773n (NHS 97 2man7)
57 NWINTI N2 NI 1J'70N7 I -A'nom - oM
.f013 1NN NJWN 7W AX710 [, 270,011 700ug/day ATnoM
O'"INOMPNNIgoN | AKX ,JI0NN | .TA3,0UT|NW oM
MYNWN NI'W | A1IAN1T NN NP17N B- carotene
M70)I Mo NI XN T, OO OINX Nip e - ow
JOINJ NJX NV UL, U3 0P 600ug/day
NJMX2 N7y fonm .noLa
nXXNJ B- carotene 1133 01X nig
2 NIW7 Miwp .WNWN1,K99 1IN
.SRP nx'7 CAL
58 7]o0INJ nJ"MX NJ2WNA NINNINA | - (0719 nxnin) B9 - B9
DX Y'XN7 NMWY | N'NIN gX) N"AXVn a3 ,"71p1 200ug/day B 0O
nn7nnn 7'7nn 1300 NX O0"'7y NipT,O01xY
JININ'3 70 WNKY7 | A 0'I9 NINNONAY | TN, 7'P A3 1113
1113 ,neural tube 01NN, NIX -B12
N0 (spina bifida | .0%37,723 NWIVW 1.5pug/day
NnMTI Xt ,DNA | wa,0uaT-B12
Ov'7120N INTTIN OT | ,n3'23,270,097
1K NIXDIN 7W .o
59 np7T om'T NIXM1 7y NN | L7979 2T NI'g 40mg / day
oJ'n 034N ,0Tn 73 ,71un J7191M,0'nin
.N1'TOX7 0UINNO | .0INDNTNINXYN | 21NJ,ANTX 'N1IN C o
10INJ NJMX 1N T'PON 7ua 01X
NKIWT7 Nwy .UXg 19
719700 NIKXIN
7011T1MI0N
60 AJY7 MWY 01N [ MINNIDMIAYTON | NMPUANINIXA | 72p7 INUw Tiva
NN7NNN 7'70N NK .090191 | T'0 .O1" XN NI WwINTN 1300 DX D pnom
'X110I'KIXDIX IX N1ILP NNNJ NPYoN NI'WNN
21013 70 KT 072 03 NNy Y7nin 01 X7
0737710 ,]IN70 143 | -J 7w 01N NNPY7
,OITN W1, 770 10pg/day
.NX1 1IN'7N1,123
61 72107 WY 101N 1123 "nnX |NW - oM
N7 131N 017 , 0N |NW ,N"10 4mg / day
7Y NVIWN nUIT 1nW n1nn jnw Enon
719'0 NIKXIN .07 - owl
NXXINI "7011TIMY .N0N VI, OTIAX 3mg/ day
.fJ0INJ NIMXN

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.




62 NNXI WINT N7 yon ,07X11,270 MXIN
O"I'W NNXIMA7 | 7y 01w NINXYA |, 01K ,0T "W
A3 XU owA T . 700mg / day 170
mown foinJ YI'J NX NN
1
719'0 NIKXIN Tmwn
1'KW 17031TIMY R
a1 T .
MNIPN NXP7IX AwnMpn
nmown
.TXI0ITNINDIN
63 UPIN OMPW 1IN [ NMITI NX7 0N |, 723,01 w2 - o
NINPIA [IXAN T4 DTN 0T VYW N30 8.7mg / day
.OroaNTIMon NN, TN, 0T
' . - 50 71TV W3 ™
’ 14.8mg / day
— 50 717 12un Ow)
8.7mg / day
64 VPIX OVPW [JN™ [ O'KN NX7 1IN | 1270 "1TNY NN - oM
ninpna 1IxXnn T o' Kl 0T, TN 113 9
, , , 5m
OronTmMon INNg Ty NI9TXI WA Smg / day YAK
’;"131‘8]?_;]’]_?573 .0127N1 0INIW - ows
.UXZ g
Yp1 7u nmn 7mg / day
.n13J0
51 AMWY 3101 AINX| 917N 137aN7 IR | 077V OV pae — oM
npP7T I NNNY ,ANTNYX ,07N1N o'mon ,opne 3.400mq / da
.om3J1n 0NN N7 | 'NI9N NIM71I5WKT ! s A7WK
.DNA ntni'01 13121 NNTX - 0wl
2,600mg / day
52 NI NN INXNT | [ITK 7Y Dnw JN13'71,723
oy O'pT1ad 7¥XK NN TN-)IXAN NIM09 071K ) d 1
.0'07031ITIMY o'x7n OJIT 1.2mg / day nwing
Mwarn niiop
55 "2 19N WP XXNI q17'n 1370 ,O'7Nn O09IaT
—m
000 nim ,OXUN™A,0M010 | 079 Do TP 0
aXN7 Nn0'792 NJWN TIPIN JTP1AN 071 2.3mg/ day 14
p— Al
7017 Jionn .OTIX 12
1.8mg / day
56 NIJINININIKXAI | NN APITNN ,07 N9, 0aT
oy O'pT1a) 7¥K o1a7n 7197 MXIN, 0¥ w2 55 q 70
0'00IITMY YN'77 quan naum oMnw ,A7n mcg / day om
0'pT2) NNIYY 131XNN .O'TIXT

.0'X"M2

3117110 13, 7T°9WN 110 ,07ITWAT N9 NKTEN



N"a7wa O0mJJn N7nnNa 719'07 Nininn
N7 NIIINNKD O0JWA 109 WX OJ1WN
1JX 13 7V1 ,A)1Tha N™102 177 1WPANN
“PNNN 1IX7 XW1I2 NIX7nn wa17 0x'7nn

J1IINNKD 0YIWA 1N0N19W OM

1NN2 N'WYN nWww YNX7 Y7nIn ,IX TV
0772100 0121 [13'02 O'WIX7 "NIITN Y1y
0713701 NI'NINYT OXNNA,O07IIN NP7TN

N71VN0 NIXTAN 1K Y700 07V

'MW 13 7V O'W'aXN O0I'NTN OJININ, 013707
,0713'N1 O0'J'N0M [11An 077130 ,0'03™013-N
N17NN1 '719'01 NYIN1 21WN T'PIN O'K7NN
J7X 0"1'J12 JWNNN 101N O™ OX .0™3J3"N
ni7nn 123 N1INJ N17nn7 1I3'on Nl
O'NIN'T 11aN7 NIWYY ,N1J1I0 NIM71011)
N17nn ,NITN "2 0237100 1'70130 0N . TIV1
701) 1NN O'WT NI NI7nnl 0v34In
NIX11j ,079XJ0N 013NN NX NINT7 7713

JN17NXI0I9 NI2VNN N1YI0I00KXI 1301

00O

References

1. Papapanou PN, Sanz M, Buduneli N, et al. Periodontitis:
Consensus report of workgroup 2 of the 2017 World Workshop
on the Classification of Periodontal and Peri-Implant
Diseases and Conditions. J Periodontol. 2018;89 Suppl
1:S173-S182. doi:10.1002/JPER.17-0721

2. Bartold PM, Van Dyke TE. Periodontitis: a host-mediated
disruption of microbial homeostasis. Unlearning learned
concepts. Periodontol 2000. 2013;62(1):203-217.
doi:10.1111/].1600-0757.2012.00450.x

3. Kanzaki H, Wada S, Narimiya T, et al. Pathways that Requlate
ROS Scavenging Enzymes, and Their Role in Defense Against
Tissue Destruction in Periodontitis. Front Physiol. 2017;8:351.
Published 2017 May 30. doi:10.3389/fphys.2017.00351

4. Santonocito S, Polizzi A, Palazzo G, Indelicato F, Isola G. Dietary
Factors Affecting the Prevalence and Impact of Periodontal
Disease. Clin Cosmet Investig Dent. 2021;13:283-292.
Published 2021 Jul 9. doi:10.2147/CCIDE.S288137

5. Varela-Lopez A, Navarro-Hortal MD, Giampieri F, Bullon P,
Battino M, Quiles JL. Nutraceuticals in Periodontal Health: A
Systematic Review on the Role of Vitamins in Periodontal
Health Maintenance. Molecules. 2018;23(5):1226. Published
2018 May 20. doi:10.3390/molecules23051226

6. Uranga JA, Lopez-Miranda V, Lomb¢ F, Abalo R. Food, nutrients
and nutraceuticals affecting the course of inflammatory
bowel disease. Pharmacol Rep. 2016;68(4):816-826.
doi:10.1016/j.pharep.2016.05.002

7. Sczepanik FSC, Grossi ML, Casati M, et al. Periodontitis is an
inflammatory disease of oxidative stress: We should treat it that
way. Periodontol 2000. 2020;84(1):45-68. doi:10.1111/prd.12342

8. Engidaw MT, Gebremariam AD, Tiruneh SA, et al.
Micronutrient intake status and associated factors in children
aged 6-23 months in sub-Saharan Africa. Sci Rep.
2023;13(1):10179. Published 2023 Jun 22.
d0i:10.1038/s41598-023-36497-3

9. Carreiro AL, Dhillon J, Gordon S, et al. The Macronutrients,
Appetite, and Energy Intake. Annu Rev Nutr. 2016;36:73-103.
doi:10.1146/annurev-nutr-121415-112624

10. S Najeeb S, Zafar MS, Khurshid Z, Zohaib S, Aimas K. The Role
of Nutrition in Periodontal Health: An Update. Nutrients.
2016;8(9):530. Published 2016 Aug 30. doi:10.3390/nu8090530

1. Chee B, Park B, Fitzsimmons T, Coates AM, Bartold PM.
Omega-3 fatty acids as an adjunct for periodontal therapy-a
review.  Clin  Oral  Investig.  2016;20(5):879-894.
doi:10.1007/s00784-016-1750-2

12. Peter J. H. Jones, Andrea A. Papamandjaris, ‘Lipids: Cellular
Metabolism’, in Present Knowledge in Nutrition, ed. John W.
Erdman, lan A. Macdonald, and Steven H. Zeisel, 1st ed. (Wiley,
2012), 132-48, doi:10.1002/9781119946045

13. Chatterjee D, Chatterjee A, Kalra D, Kapoor A, Vijay S, Jain S.
Role of adjunct use of omega 3 fatty acids in periodontal
therapy of periodontitis. A systematic review and
meta-analysis. J Oral Biol Craniofac Res. 2022;12(1):55-62.
doi:10.1016/j.jobcr.2021.10.005

14. Kruse AB, Kowalski CD, Leuthold S, Vach K, Ratka-Kriiger P,
Woelber JP. What is the impact of the adjunctive use of
omega-3 fatty acids in the treatment of periodontitis? A
systematic review and meta-analysis. Lipids Health Dis.
2020;19(1):100. Published 2020 May 21.
doi:10.1186/s12944-020-01267-x

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



15.Kim SY, Koo JE, Song MR, Lee JY. Retinol suppresses the
activation of Toll-like receptors in MyD838- and
STAT1-independent manners. Inflammation.
2013;36(2):426-433. doi:10.1007/s10753-012-9562-2

16. Hore TA. Modulating epigenetic memory through vitamins
and TET: implications for regenerative medicine and cancer
treatment. Epigenomics. 2017:9(6):863-871. doi:10.2217/epi-2017-0021

17. Schlosser BJ, Pirigyi M, Mirowski GW. Oral manifestations of
hematologic and nutritional diseases. Otolaryngol Clin North
Am. 2011;44(1):183-vii. doi:10.1016/j.0tc.2010.09.007

18. Luo PP, Xu HS, Chen YW, Wu SP. Periodontal disease severity
is associated with micronutrient intake. Aust Dent J.
2018;63(2):193-201. doi:10.1111/ad].12606

19. Mi N, Zhang M, Ying Z, Lin X, Jin Y. Vitamin intake and
periodontal disease: a meta-analysis of observational studies.
BMC Oral Health. 2024;24(1):117. Published 2024 Jan 20.
doi:10.1186/s12903-024-03850-5

20. Dommisch H, Kuzmanova D, Jénsson D, Grant M, Chapple I.
Effect of micronutrient malnutrition on periodontal disease and
periodontal therapy. Periodontol 2000. 2018;78(1):129-153.
doi:10.111/prd.12233

21. Dodington DW, Fritz PC, Sullivan PJ, Ward WE. Higher Intakes
of Fruits and Vegetables, -Carotene, Vitamin C, a-Tocopherol,
EPA, and DHA Are Positively Associated with Periodontal Healing
after Nonsurgical Periodontal Therapy in Nonsmokers but Not in
Smokers. J Nutr. 2015;145(11):2512-2519. doi:10.3945/jn.115.211524

22. Alen LH. Vitamin B-12. Adv Nutr. 2012;3(1):54-55.
doi:10.3945/an.111.001370

23. Keceli HG, Ercan N, Karsiyaka Hendek M, Kisa U, Mesut B,
Olgun E. The effect of the systemic folic acid intake as an
adjunct to scaling and root planing on clinical parameters and
homocysteine and C-reactive protein levels in gingival
crevicular fluid of periodontitis patients: A randomized
placebo-controlled clinical trial. J Clin  Periodontol.
2020;47(5):602-613. doi:10.1111/jcpe.13276

24. Vogel RI, Fink RA, Frank O, Baker H. The effect of topical
application of folic acid on gingival health. J Oral Med. 1978;33(1)

25. Hans M, Malik PK, Hans VM, Chug A, Kumar M. Serum levels of
various vitamins in periodontal health and disease- a cross
sectional study. J Oral Biol Craniofac Res. 2023;13(4):471-475.
doi:10.1016/j.jobcr.2023.05.009

26. Calcaterra V, Verduci E, Milanta C, et al. Micronutrient
Deficiency in Children and Adolescents with Obesity-A
Narrative Review. Children (Basel). 2023;10(4):695. Published
2023 Apr 7. doi:10.3390/children10040695

27. Ebersole JL, Lambert J, Bush H, Huja PE, Basu A. Serum
Nutrient Levels and Aging Effects on Periodontitis. Nutrients.
2018;10(12):1986. Published 2018 Dec 15. doi:10.3390/nu101219

28. Frei B, Birlouez-Aragon |, Lykkesfeldt J. Authors'
perspective: What is the optimum intake of vitamin C in
humans?. Crit Rev Food Sci Nutr. 2012;52(9):815-829.
doi:10.1080/10408398.2011.649149

29. GLICKMAN 1. Acute vitamin C deficiency and the periodontal
tissues; the effect of acute vitamin C deficiency upon the
response of the periodontal tissues of the guinea pig to
artificially ~ induced  inflammation. J  Dent  Res.
1948;27(2):201-210. doi:10.1177/00220345480270021401

30. Lindblad M, Tveden-Nyborg P, Lykkesfeldt J. Regulation of
vitamin C homeostasis during deficiency. Nutrients.
2013;5(8):2860-2879. Published 2013 Jul 25. doi:10.3390/nu5082860

31. Schectman G, Byrd JC, Hoffmann R. Ascorbic acid
requirements for smokers: analysis of a population survey. Am
J Clin Nutr. 1991;53(6):1466-1470. doi:10.1093/ajcn/53.6.1466

32. Nishida M, Grossi SG, Dunford RG, Ho AW, Trevisan M, Genco
RJ. Dietary vitamin C and the risk for periodontal disease. J
Periodontol. 2000;71(8):1215-1223. doi:10.1902/jop.2000.71.8.1215

33. Amaliya A, Laine ML, Delanghe JR, Loos BG, Van Wijk AJ, Van
der Velden U. Java project on periodontal diseases: periodontal
bone loss in relation to environmental and systemic conditions.
J Clin Periodontol. 2015;42(4):325-332. doi:10.1111/jcpe.12381

34. Pussinen PJ, Laatikainen T, Alfthan G, Asikainen S,
Jousilahti  P. Periodontitis is associated with a low
concentration of vitamin C in plasma. Clin Diagn Lab Immunol.
2003;10(5):897-902. doi:10.1128/cdli.10.5.897-902.2003

35. Van der Velden U, Kuzmanova D, Chapple IL. Micronutritional
approaches to periodontal therapy. J Clin Periodontol. 2011;38
Suppl 11:142-158. doi:10.1111/j.1600-051X.2010.01663.x

36. Colotta F, Jansson B, Banelli F. Modulation of inflammatory
and immune responses by vitamin D. J Autoimmun.
2017;85:78-97. doi:10.1016/j.jaut.2017.07.007

37. Makke A. Vitamin D Supplementation for Prevention of
Dental Implant Failure: A Systematic Review. Int J Dent.
2022;2022:2845902. Published 2022 Jan 12. doi:10.1155/2022/2845902

38. Amano Y, Komiyama K, Makishima M. Vitamin D and
periodontal  disease. J  Oral  Sci.  2009;51(1):1-20.
doi:10.2334/josnusd.51.11

39. Amano, Komiyama, and Makishima; Eglé Jagelavi¢iené et
al., 'The Relationship between Vitamin D and Periodontal
Pathology, Medicina 54 no. 3 (12 June 2018): 45,
doi:org/10.3390/medicinab4030045.

3117110 13, 7T°9WN 110 ,07ITWAT N9 NKTEN



£40. Varela-Lopez A, Navarro-Hortal MD, Giampieri F, Bullon P, Battino
M. Quiles JL. Nutraceuticals in Periodontal Health: A Systematic
Review on the Role of Vitamins in Periodontal Health Maintenance.
Molecules. 2018; 23(5):1226. doi:org/10.3390/molecules23051226

41. Linden GJ, McClean KM, Woodside JV, et al. Antioxidants and
periodontitis in 60-70-year-old men. J Clin Periodontol.
2009;36(10):843-849. doi:10.1111/j.1600-051X.2009.01468.x

42. Institute of Medicine (US) Panel on Micronutrients. Dietary
Reference Intakes for Vitamin A, Vitamin K, Arsenic, Boron,
Chromium, Copper, lodine, Iron, Manganese, Molybdenum,
Nickel, Silicon, Vanadium, and Zinc. Washington (DC):
National Academies Press (US); 2001. doi: 10.17226/10026

43. Al-Zahrani MS. Increased intake of dairy products is related
to lower periodontitis prevalence. J Periodontol.
2006;77(2):289-294. doi:10.1902/jop.2006.050082

44, Krall EA, Wehler C, Garcia RI, Harris SS, Dawson-Hughes B.
Calcium and vitamin D supplements reduce tooth loss in the
elderly. AmJ Med. 2007;11¥6):452-456. doi:10.1016/s0002-9343(01)00899-3

45, Chakraborty S, Tewari S, Sharma RK, Narula SC, Ghalaut PS,
Ghalaut V. Impact of iron deficiency anemia on chronic
periodontitis and superoxide dismutase activity: a
cross-sectional study. J Periodontal Implant Sci.
2014;44(2):57-64. doi:10.5051/jpis.2014.44.2.57

46. Enhos S, Duran |, Erdem S, Buyukbas S. Relationship between
iron-deficiency anemia and periodontal status in female patients.
J Periodontol. 2009;80(11):1750-1755. doi:10.1902/jop.2009.090209

47. Grober,, U. (2009). Micronutrients: Metabolic Tuning -
Prevention - Therapy. Drug Metabolism and Drug Interactions,
24(2-4), 331-331. doi:10.1515/DMDI.2009.24.2-4.331

48.Zhou F, Yao S, Shan F, Zhou Y. Serum zinc and periodontitis in
non-diabetic smoking and non-smoking adults: NHANES 2011-2014.
Oral Dis. Published online June 20, 2023. doi:10.1111/0di.14650

49. Pushparani DS. Serum Zinc and 3 D Glucuronidase Enzyme
Level in Type 2 Diabetes Mellitus with Periodontitis. Curr Diabetes
Rev. 2016;12(4):449-453. doi:10.2174/1573399811666150724094525

50. Sundaram G, Ramakrishnan T, Parthasarathy H, Moses J,
Lalitha T. Evaluation of Micronutrient (Zinc, Magnesium, and
Copper) Levels in Serum and Glycemic Status after
Nonsurgical Periodontal Therapy in Type 2 Diabetic Patients
with  Chronic  Periodontitis.  Contemp Clin  Dent.
2017:8(1):26-32. doi:10.4103/0976-237X.205036

51. Yamori M, Njelekela M, Mtabaji J, Yamori Y, Bessho K.
Hypertension, periodontal disease, and potassium intake in
nonsmoking, nondrinker african women on no medication. Int
J Hypertens. 2011;2011:695719. doi:10.4061/2011/695719

52. Thomas B, Kumari S, Ramitha K, Ashwini Kumari MB. Comparative
evaluation of micronutrient status in the serum of diabetes mellitus
patients and healthy individuals with periodontitis. J Indian Soc
Periodontol. 2010;14(1):46-49. doi:10.4103/0972-124X.65439

53. Thomas B, Ramesh A, Suresh S, Prasad BR. A comparative
evaluation of antioxidant enzymes and selenium in the serum
of periodontitis patients with diabetes mellitus type 2. Contemp
Clin Dent. 2013;4(2):176-180. doi:10.4103/0976-237X.114867

54. Sundaram G, Ramakrishnan T, Parthasarathy H, Moses J, Lalitha
T. Evaluation of Micronutrient (Zinc, Magnesium, and Copper)
Levels in Serum and Glycemic Status after Nonsurgical Periodontal
Therapy in Type 2 Diabetic Patients with Chronic Periodontitis.
Contemp Clin Dent. 2017;8(1:26-32. doi:10.4103/0976-237X.205036

55. Lee MR, Jung SM, Bang H, Kim HS, Kim YB. The association
between muscular strength and depression in Korean adults:
a cross-sectional analysis of the sixth Korea National Health
and Nutrition Examination Survey (KNHANES VI) 2014. BMC
Public Health. 2018;18(1):1123. Published 2018 Sep 15.
doi:10.1186/512889-018-6030-4

56. Huang Z, Rose AH, Hoffmann PR. The role of selenium in
inflammation and immunity: from molecular mechanisms to
therapeutic ~ opportunities.  Antioxid Redox  Signal.
2012;16(7):705-743. doi:10.1089/ars.2011.4145

57. Dodington DW, Fritz PC, Sullivan PJ, Ward WE. Higher
Intakes of Fruits and Vegetables, -Carotene, Vitamin C,
a-Tocopherol, EPA, and DHA Are Positively Associated with
Periodontal Healing after Nonsurgical Periodontal Therapy in
Nonsmokers ~ but  Not in  Smokers. J  Nutr.
2015;145(11):2512-2519. doi:10.3945/jn.115.211524

58. Wu F, Xu K, Liu L, et al. Corrigendum: Vitamin B12 Enhances
Nerve Repair and Improves Functional Recovery After
Traumatic Brain Injury by Inhibiting ER Stress-Induced
Neuron Injury. Front Pharmacol. 2021;12:598335. Published
2021 Apr 12. doi:10.3389/fphar.2021.598335

59. Freeland-Graves JH, Lin PH. Plasma uptake of manganese
as affected by oral loads of manganese, calcium, milk,
phosphorus, copper, and zinc. J Am Coll Nutr. 1991;10(1):38-43.
doi:10.1080/07315724.1991.10718124

60. Mustafa M, Zarrough A, Bolstad Al, et al. Resolvin D1 protects
periodontal ligament. Am J Physiol Cell Physiol.
2013;305(6):C673-C679. doi:10.1152/ajpcell.00242.2012

61. Yan K, Lin 0, Tang K, et al. Substance P participates in
periodontitis by upregulating HIF-1a and RANKL/OPG ratio.
BMC Oral Health. 2020;20(1):27. Published 2020 Jan 30.
doi:10.1186/s12903-020-1017-9

62. Laky M, Bertl K, Haririan H, et al. Serum levels of
25-hydroxyvitamin D are associated with periodontal disease. Clin
Oral Investig. 2017;21(5):1553-1558. doi:10.1007/s00784-016-1965-2

63. Lindblad M, Tveden-Nyborg P, Lykkesfeldt J. Regulation of
vitamin  C homeostasis during deficiency.  Nutrients.
2013;5(8):2860-2879. Published 2013 Jul 25. doi:10.3390/nu5082860

64. lwasaki M, Moynihan P, Manz MC, et al. Dietary antioxidants and
periodontal disease in community-based older Japanese: a
2-year  follow-up  study.  Public ~ Health  Nutr.
2013;16(2):330-338. doi:10.1017/51368980012002637

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



71V - NN'WI 0MI'WA 1N V10

NIN NJW71 TINNW nNJNN 7V 0012N 73170
WIIWN NI7un JIN2 I 17'X1 Ot Mp7T
N7un1 NN 7W AW X' N0Nn .XMA
NP7T AXI VN7 T3 0T X77 wiiwn
'ONoY 197 .'Nwao n'wi7 TV Jwn nnwl
JNNX 7NN NI7YNT7 "7K T NWN NN 20pP19
TN NNPY 7V nVIWN K77 7TM0PA Dtng
N17VN1 TINN 7W M9M TTIVN 210N NINPINI
7W NAI71Y N'O0 7V nVIWN X771, WI1wn
N7 NNX NINN 13 7V o1 LJwn wiw
7373 'WwW1INTK TIAV'7 NJW NIN
“12'WN,719'00 "27W 7V 11TN7 N1'joN NN
NN -0°N"PN NWINN NN, NIY7(0 ON
NINWN NIVa 719'0 NIN7XA1 N1JINONI
.AWIN ININI OV91Te

‘71900 17w

NN 71N V107P UXA7 71X7 NINAXN :NINAX
770n2 "MNIgN 1IN 7W A9'wn N7
N1l DTN NX7 MWWy 03T P17'0
7W NI'WN NMWIXKN NAIN DTN NON1Ja
WX 27W ANANl MUWWYN P0ITh 73
INX7 1010 NTNW3J "ML MNIJ7 |WD NITna
.1 on nnnn ,qinn viop

10113 7101 85 Jwa i3 Jin 7w ng'wn 1 NJINN
.84 1wa

ITTNY "7IN1 NN

nxnn

7V 001QN NIN'WI NNV IN V0P
TN 17K P7TIN NJW71 JINnW 730N
N0 71900 NI0N LN WIIWN NI7una
WIWN NI7UN1 X2 TN 7V N'NW 1WIK7
1PNN NWIINN "IN .NWaon n'wi7 Ty
NI NPYT A0IN) 7INPINNIG On o7
0I710 PMIY ,IA0INT JAXAP XAl L,(]1N]
n'MYY NA'g07 O0Al TA72 OIN'T XIY)
NITNONY7 01) 03T 1IX MTA (nan)
.N31 ANPI7 7 1K (P, N17VNn 'NNg 7w
OIN'T Y1IIN7 awann "Mnin 7w T'Ponn
.OTIN 7ITX NN XON71 N7UNN TIN2 JWN
197021 WIN'WA 0N 0119171 0'02 7V OMNIN
.OMTX"M0PA 0N NIN'WI 0wl wiw 17
nW1INN "N DX IXKN7 INKND NoN
NN WIN'WA DX NIKIN71 O'NTpn
7PNN1 .0PPIXLNI 0119171 001 7V NWaN
TIn WI0p 7w NI7WIN DX PTaw 7p
NJIN O791T" 0'02 7V NW'N NN OV
nn7xnn1 100% nnn NI7p0 AN7Xnnw
W 177K1 ,90% 0791TIX 7W NIALVIN
NN N1'go 7wa 80% P NI 0PIXLN
0.5-6 7w o"apyun OV N17unn 7W N2ANT)
.ouw

ANTPN

71907 1WN) NN'WI 0w 'NIVIgT7I0
NIWN OV N1N'WI N1IN10 112V N Y1930
.0"1"7p 0'non X771 7NN 7w MWWy
TN NNPY P17'0 XD TN 719'00 NI0N
Ni7un 'NT1 M0'J1 TINN NJW7n Np7T
JUIXDIN NN TINN

A7 N 'IND
22N 7w AT
,A709 N0"71"T

12700, 0777 O"I'W NXIN
N7PWN T W'Y NI9N

3117110 13, 7T°9WN 110 ,07ITWAT N9 NKTEN



0101 85 [wa wiwn M7unn ointT Ny i4 31NN
.84 jwa N1'7un NanN

21W 131 .AWANN NN NN 7W A7Wn Nt
A7XTIND NINN N1J1JN2

JTXMUPA - N OXK P10 01N 719'0 .1

(Ma7m minkn)  Nr7awgnipm 2
J'03T71 N1I7VNn 71N 71NN NNPAYT

INN N7uN2 Jwn Ot nyin .3

MW NA'90 12X 7V v'own X7wW 1nin 4
JWn 7w N0 w17 TV 0'W

AN TIAVY7 N3 2w NIn.S
27373 2w NN .6

o777 O"'W NXIZIA 01930 O0Mninn
:00 71N V10"p vix"a7

(Buckley solution) 71mpino
Astringident (Ferric Sulphate)

TOPNTA ONX7P

MTA (Mineral Trioxide Aggregate)

NJ1 NNPI7 M72 WIn'w 7v O'NIrT 103 103
JroITnl

:NWINN MININN TNX 73 7W NIJIINN DX P172)

nizan X 7IMpmig mpiniig
7IMp 48.5% ,T'nT17nM19 48.5% n7'Jnn
01710 Buckley solution .mX"71 3%-1
N9 7W N771TN NIX X101 1904-2 win'w?y
71Mp 35% ,7'nT7n19 19% 7'Jnn 71mp

JX7117.5%A1

73 NN 1'ON7 W' N1XMI90 NTIPI NN INKYT
NTpPN1 high-speed Ntva 71NN NJW7 Napn
.2 on nnnn ,330 OLVDAIIL

MTNN YNy T3 7NN NIwy mpn nmin 22 nJinn
NTPN7 NTPNN DX T*70N7 Y701N TINN NJW'77 [o1) o't
NJW71 71NN 73 7W 1113 7NN VX7 1INK1 Y7100 WTN
low-speed-7 712V NTPNA WIN'W .N17VNn "NNI7 TV

Q17UN0 TINN 71NN NNPA W NTP7N nJ'wn’7 ona

NItV YXaN' NI7unn JINN OIN'Tn DXy
TNNY 7Y NIINW AvpP1 191 X NMITI
N0 O1IN'TN NI'XY NIPT 5-3 qwn7 N7unin
TXY7 IWIX X OX .NTNINAX N1A'WN N7Y]
UX27 W ,NNJ 01NN VAXW IX OIN'Th NX
NX '7NN7 X 'K .X7D ww 719'0
NX NJWIN N97Nn 73 '3 191 1NX NMITIN
.WTN OM'T W1 X107 77nNNW 0Tn wnp
WNNWN7 W OIN'Tn NX 11907 TIX W' OX

.3 031NN ,N9011 |91 1NX N"M1TI]

85 JW1 192 1NX NMITI OV M1 Ny 23 NJINN
.84 w1 VINTMAT

TNNY NX NIX17 IWIK OINTA NIXY INXKT
A nnnn ,wiiwn n7un

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



TWIIW 7W N1'90N NNIXA V1217 17137 1200
NN NATZ0N 6 NIINNA O'KINW 97 .N1IN10N
19 VID'wl L, wiiwn 7w 'NMIgn TR
JTJINN 7ITKA ,WIIWn N7unn 71N NNpaw
2TX7 Nown) ,O0"'NpP7T OKN N1 W'w
1"70N7 O1Na7 O0'7137 17K 0NN 'WIIW-]"an

.OXY2 "0IXI71" T TN X0AN'W "NPT7T

£a

NIWIN NINION "WIIW NI'D0 NIX Ak 26 NJINN
NTIN =117 DPIX NNIYT 11037 OPIX 01PN AK)
(on1m7x "7

nin :Astringedent (Ferric Sulphate)
T 7V O0IN'T NPOIN7 011w '000INN
1" OV ViNd 07T 127N 7W nXI0171K
707 137K .N'XNIN 122021 V971001 717120
AXJ 017 0713 17W O'TX X NY1712
012" 072 1K 11V VN .N17'Na1 WX
T1J7M] IWNNWAW OMpPNN 1K 117
NINIT N7 NIKXIN 1K 15.5% 7w
WINWN X'N NP NWAN L 7IMpinngy

NN 1PN

WM "MINAX 27W XIN OIN'T NPOINT INKND
N3 1921 DX NMITI NNIA OV 19Xa7
WIN'W7 npTXN OIW 'K NPT 5-3 qJwn7
7V ,010'T NI'XY 1T'PINW nWw'an 1nina
oy 719'02 nuI7w'In .NI7VnNn 'NNY
NA'90 770NN 1PVa 0wl 1ninn
,0'WTN 24-6 1NX7 O'WIIWN 7W N'NIY

.8-7 n1inn

Niwl N ANIT NN IWXIN WIn'win
.0"'wa 719'07 Nitzel nuxnxa 1874
N170 2JYn1 7TXM0pP2 KN TRT7N1190
NX NIN7 X NP7Tn '70Na 0N
q1X'7 X' N0NN .NNNTN NNPA 7V NN
Tnn nnpy 7w(Mummification) noin
NNNN TINNNNPIY 7W V12 .WAIWa N17una
14-7 INX7 .NA17100'0 AKY) T'NT7NN197
0'T19) OMITK NWI17W NINT7 TWIK Ot
:N7uUNn 71N

.N0UTIN NNPIN VI 7W 2N 791K X T
O'"Nn 70 MTAn X77 an MK .2
coagulation necrosis

X2 71N 7W 1T 1'NNNNT TNPT7T K .3
.50n ninn

Histologic investigation of the effect of formocresol

on the pulp
* Massler and  Mansukhani conducied a detailed hisiologie
investigation of the eflect of formocresol on the pulps of 43 human
primary and permanent teeth in multiple treatment intervals.,

* Fixation of the tssue directly under the medicament was apparent.
After a 7 1o M-day application, the pulps developed three distinctive
FONCSS

* Abroad eosinophilic zone of fixation
* Abroad pale-staining zone with
poor cellular definition

« A zone of inflammation diffusing

apically into narmal pulp tissue

NNNN WAIWN N17uN1 7In0 7w awi7ioonq 23 NIINN
mpinnigy

2110101 AP ININI TN T'AT7N19
Vinal nyu'7a 7w napna 7'un XN 7imp
O"MpPIN .O0"I'Wa NIYIA91 N1MI37 0711 110
TIX7 71MP1InN19] wnnwn7 "KW 0110
TINND TI'KD 4NITWI N1IN10A 710 V0P
IXPINKN TIKN O'T7'7 O0"'W NXKI917 K}
MPINNY] WNNWNT7 X7 Y700 A'0ITITINYT
TN Viop 7w an7xan TINK 0772 71
WI7W O"NIW "NK O 7ITP10719 Ntva

3117120 13, 7T°9WN 110 ,07ITWAT N9 NKTEN



713n -MTA (Mineral Trioxide Aggregate)
Tricalcium silicate, Dicalcium silicate,
Bismuth oxide, Tricalcium aluminate,

.Gypsum, Calcium aluminoferrite

NIN .OXV1 O10INX,['0IT NI TTIVA ININN
NMITNONT N17UNn 'NNY NN'ONY7 071
719702 7IX W OX N'WA NINY7 7131 N17una
07121 NN7XN TINK nXn MTA .X7n wiw
NWI17W1,09710 P91 7IMPINIY NNIYT7 NN
STOpNTA OrX7p 7v 09TV O0MNiNn
NWpNAN AT Xin MTA OV N1'van NNX
non' ,N1in 1NN JaINJ1 n'on' KN

.OmMninn IKW'7

,MTA 3 xxnJ 2022 Niwn 071X XON2
10371 N7 NINXIN "7V 117 IK '0ITIM
P01 71MpIN1g AWKN N N1210 N

JO'WTIn 6-12 "INX V9710

0"'W1 X7N WIWw 71902 71X W 1WK3I
TIINNNINWNAANIZVNNNXK O'K7NN ,N1NW)
NW71 NI7VNN DX XON7 T3 0119171 N7
O"nin .N'Wwaon N1'wi7 TV 0'wiwn 7y
NJw 40-7 127 O"WNWN 019171 0'01 7Y
7W M7'n "NINJ O'T7'7 O0M"'W NXI91]
TIX W' ONd O0Mpna wliwn Ni7un

Sww 71902

P1Ww1 O1'J NI NIXI9IN NINWNANN O"NWw
NIN7XN 1217 OJ1NIN .0791TIX1 OPIXUN |
72X ,070V1n 7"1n NNWnNn OV W1iw 71901
STIND 070122 OTINNKA NN7XA KN NIKXINN

TINK X1 NINWNN "NW 2 "NIVNWNN 71100
1.07% w1 0791TIXA TOPNTN ONX7pn
727,71 190N 720, 36% W' 0j79XVN] 17'X1
NNPY OV Vind N'NY9 A1'g07 0Na7 717uw
NYIXNN NINTAN NNAIN MKW 71N
"WINI ININN NIJIN DX NIXNNNT 0791TIX7
TN VI0P 7W KXW 1IN L, WIn'wn DM
719700 NO'W NIKINN .N1'WI NIIN10 OMI'W2

1IN TN NIKXINAW O0IXN 017071

TN VI0'P MNK O"NIW O'WNWA 7w nargo 27 NJ1N0N
.09710 p"Y OV

V103 MINX O'WTN AWwi 719700 197 0w -8 NIINN
.09710 P19 OV 71N

-nunn 731 (Ca(OH)2) TopINT'A OIX7p
1IN VI10'P 7W NIN7XAN DK 1PTAW NIT7IX
NIN T'OPNNTN O1X7{P , T'0PINTH O1X7p OV
N1 001220 NI7WI30 'TINK 72 1n1inn
X7 Y7nin .n'nJ9 A1'go7 0713 Ninn

N viIop7 11 wnnwa?

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



:(%) 0791131 OpIXKLN 2370 -1 N720

Endoflas Metapex
lodoform 40.6 37
Calcium Hydroxide 1.07 36
Zinc Oxide 56.5
Barium Sulphate 1.63
Polydimethylsiloxane 27

X pn nwa 100% nI'7p NN7XN :NIXXIN
0j79XLN OV 17910W NNV OMIAVIN NIN7WI
12 01N ,19.5% 01w 41 7inn 8 1'n

wTIN 18 ™INX 0pIxLn oy Jin vio'p 112 AJinNn

NII7WI IXINW 0791TIX OV 17910W NX12pPa
ninnn ,10% ,70 Tinn 0Mpn 7 10 02000
14,13

0w 3 "INK 0791TIX OV TN viv'p 213 NJINN

JTXM0PA XKW, 07191T1'n DNWN DK
NJINN,WIIWN N7uN 7W 7NN 'NTA 7V 0NN
,JRM 1101 002 OV 71NN NJW7 NX 0"M101,9
NNV NI 2N7 AT 1910 NTNW .10 AJInN
NIX70n "9 7Y NKTL,N2'W ANIN ATIW

171 000N ,0vT7'7 0w NXKIDYT7 0TIKD

11 nnnn

"2 MWAW 77 1pNN VX1 :O0MNin NV'W
V107721 NW'N "ININ 11N 0pPINLNI D791TIX
1IN0 01w 11117910 .010'WI NNV 71N
O'WTIN 6 "2 3VUN NIYIPN OV ,0'KM2 0772

.2790N N720 K1 ,0UW 6TV

B 117110 713, 7T°9WN 110 ,07ITWAT N9 NKTEN



719'0W NIXAN 1puNn NIKXIN :013'0
NINWN OY N1N'WIN1INI10 O0MI'WA TN V10D
O'N1T NN7XN TINX 1X1N 0719171 0'01 7V
NN O0UW 6 TV 1WyIw 02apun .MTA-7
0'WNNWN 1WKJI ,07I1010 NI7WInw
70131,09X0N NNIY7 N'XNNJ 0N 0791TINA
7W N1I17W'31 N'NYIYN NYY0N NN 13 7Y
.0791TIX7 N"ON' NIN1J TIKN XN OPINKLN

DITIN] WIN'WAW O'N'JIN IPNNN TKXNAN
P9 IX 7IMpIinng 7v Tyl 7wt 07
.09710

ov Tin viop ;14 2JInNn
nIw 4 "NX 0791TIX
apun MW 6 ,2pun

A0 AW NI

O0™33037 NIYWI -0"™13101 0NY0N .0PIXUNT D791TIK OV TIN V10 *719°0 "INK Apun <2 1720

Follow-up (Years) | 0.5 1 1.5 2 2.5 3 4 5 6
ENDOFLAS 7 13 2 8 10 11 11 4 4
Total 70
(2 2 )] (1)
METAPEX 4 12 4 16 2 3
Total 41
(3) 2 3)
O00
References Associa, 72:247-8.

1. Guo J, Zhang N, Cheng Y. 2023. Comparative efficacy of
medicaments or techniques for pulpotomy of primary
molars: a network meta-analysis. Clinic Oral Invest,
27:91-104.

2. Fuks AB. 2008. Vital pulp therapy with new materials for
primary teeth: new directions and treatment perspectives.
Pediatr Dent, 30:211-219.

3. Milnes AR. 2006. Persuasive evidence that formocresol use
inpediatric dentistry is safe. Journal of the Canadian Dent

4. Lewis B. 2009. The obsolescence of formocresol. British
Dent J, 207:525-8.

5. Smail-Faugeron V et al. 2018. Pulp treatment for
extensive decay in primary teeth (Review). The Cochrane
Database of Systematic Reviews. Issue 5, Art no
CD003220.

6. Mass E, Zilberman U. 1989. Endodontic treatment of infected
primary teeth, using Maisto's paste. ASDC J Dent Child,
56:117-120.

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



nY1JN 1130 'N111 - MRONJ

NJain NIIK N7NNN NTAN71MTYINKIW TIVa
NITPNNN O01'J N17'21N0 N1MIKTNL'01707
O'007PIXVOIX 117 012 ,0MIW™TN 190N
NJn TPIN1 avign Lfoxun qiznwi
1"7nNn2a 0'nag 2" NW31IN1 NT7INN 10NN

20011 0N X 2'oTn 73 Nyt

:N7NNA NMTIN

NY NINN'I7 'WNPINKD TIAKD NINTIN 97
o1pa 17n MRONJ 11nax ,(AAOMS) no'7i
708N O'WINN hwi7w

N12Jun N191NN2A AN 1K 1ava 7190 .1
NI9NN 217'Wa 1K ,T271 O0'0V07PIKLODIX
Immune) J10'Nn NJIWN DX NINONNN
JNIAAIN-T0IX D191 1K (modulators
TWIONW OXY 1IN N9IWN OXYU NINXNT.2
N7100'0 NNT TN MVl Wwn?
N2V NINIWK NT7KIK — NV0PN/NI0IX
V1AW 8 7V N'71un NT P19 Jwna M19mM
NIN077 nIpna 71970 7W nMI00 X77 .3
JIN072 NN 7NN 1K

:MRONJ -7 113'0 "m1a1 NINJW
719707 NXPTINNN 1IN ,N91NNA 13’1 -
-7 N300 NYP7 Mpun 1Mmompn XN

:N9INNN 212 MRONJ

:O0™171P3IN O'XDINN

0'X97nn 11p2 MRONJ nng?7 j13'on.1
zoledronic acid 070110

Zometa 4 mg /100 ml IV every 3-4)
2528 <5% -3 K10 (weeks

0'X97Nn 212 MRONJ nng7 j13'on .2
denosumab 070110

22<8% N1n (Xgeva 120 mg SCevery 4 weeks)

71970 "J1TI

010 T 7V NIMIIXNN NVIIN X'n MRONJ
INNANO7N NINXY 7W 1204109 "N PNl
0713 NINAW N191MN2 17910 TWX O'K9
JNIMpa Oomp 71970 1TVTA N'7NNY7 1370
OMIWY JW 97 NXIN OJWXIN 0PN
NIINW DNOIWN OXY NITIN NUT  O011
NNIWNN NI91N 170IW 09NN NN7NN
71012 NI7'W'J INXNI WX 0019019020
]T'0-IN" ;]N2,]UI0N N7NN 7W K117 NYIIN
oin 7w nonT ,(Hypercalcemia) OTa
N7 OMWpPn 017109 0MAW ,N1TWn
,JW 1000 7w O0"Mpna 1113) NINKNN
SZ2X191 ani7xn (nINn . NNy
ST 91IK00INT D'TINIYIKUODIN

“W1jNN N1901I NN 1NITNIINNKD OIW2
J7UNIN0YT70 NINXY 7W PnI7 10 g NN

- monoclonal human anti-RANKL inhibitor

(denosumab)

- monoclonal antibodies (bevacizumab)
- tyrosine kinase inhibitors (TKlIs)
(sunitinib)

- fusion proteins (aflibercept)
-mTOR inhibitors (everolimus)
- radiopharmaceuticals (radium 223)

- selective estrogen receptor modulators
(raloxifene)

- immunosuppressants (methotrexate
and corticosteroids)

denosumab 217 pa 1770 M9nnn "an
TWNNY7 773 PI0ON NI'KY PTIN OMPNN 10X
130 01117 N2

JoRRdRE 10V NAKN 1T
*1M T

*** 1717017

FITINN 1INV 1T

Fk 7NN 1TV 'ON9
*FREITYTI T 1T 'OND
I AT

aMpn ANITMY np7nn ¥
.0"am nXion
01700 PNNN 1IN **

TN ,OXU T19M7 NTAUnn **
.0"2M K190 AMPn 1PNn

JNIN071I NI NUNII NP7NN *4
.0"21m XI9IN AMpPn

3117110 13, 7T°9WN 110 ,07ITWAT N9 NKTEN u



0'%97NN2 o'nNgnnw MRONJ Mpn an -
017131 O'K9INNT O'NIYIKVOIN OV
2w npy N7 O'NNonn

nNonn MRONJ O0"N71p31K 097N -
NOINNN O0NAW 0Mpnnn 1-5% 7w v'wa
MY'w7 an1Ta ,BPs*-1 '7910n1 n1'py 11y
059NN NUXIAW ANIT NITXININ 07In
1PN 1Navw

703110 IX 7037 MPNN OTIP OIAY
1172 MRONJ ninNonn7 113'0 01113 XXN)
09NN INNINNW  OMpnan N'XNn
N7NNN NNIN7 0N |3 1031 ,20"071P31K

A1Ngxn 19MN (91K

:0"'NIVIN O'N1A
NNoNN7 N 7111 13'0 W' MRONJ-7
,(25%) n'70pna nnv7 (75%) n'712TIna
4(4.5%) MIN0'70 "MW1 V'91N7 713" X0 X

:N1901) NIJINNI O"NVO0 O'NIA

72210 13'07 OMWIPN O T'KIN001I0) -
46452MRONJ n1innonn?7

N1J0 "2 '00'VLD PNAIN W XXNJ 1T 1NT -
48472 MRONJ Nn1nN9nNN7 121n [13'07

OV N9IAN J1naxX1 130 nJava
“:MRONJ -7 TWN

M DY NIY7P NPT VN7 wh
IX O"70JTITIN O 1123) MRONJ-7 113'0
7W N'NYTIN NP0 VXAT7 *TI (O77031T1MY
O TAVIND (O"N71P31IK 1j"W2) O'K9INN
.MRONJ-7 1a11in 113'0 ni7va n1o1nna 719'07
IX "7O01TITIN VA 73 n'OarT p1ma7 we .2
-7 121N [13'02 O'XXNIN O'K9INNA 7011 TMI
7V N1 210N NIPTTA VIX NINT7 'K .MRONJ
N ,MRONJ -7 7'7p TWN NITA7 IX WWX'7 NIN
.N7100"0 IX NIIWN OXY NINJI7 N1TY 'K OK
NTINW INX7 719700 191X 1K V12p7 w' .3
U110 nnint 9

O"9UI T O'NI7X2 NN7Nn NP vxa7 w 4
VN NMNTPNNNK APY7 T3 0w TN 6'73 (CT)
0173 NIKW IK DTN NIDVNN N12pPYA

1p2 MRONJ nng7 qp3on (3).3
Zoledronic Nn7'0In 1MAV WX O'X97NN
191X2 121 XIn denosumab n'7'017 acid

2<16.4% 137 VN7 7131131

:0'MNITINVOIX 7W VYpPY OV O'WIINN
N11Nd 7103 1IN O0'72pN 17X 09NN
1PIIX O'KIINNYT AXIIWNA ANINY N19TINAI
MRONJ nng?7 113'on 137 oxnnal ,0mn7
NMIYNWN NI

0'0J190190" O'70130 O'KIYINN 111 .1
Alendronate, 70 mg once) MY [9IX2
.<0.01% x1n 113700 (weekly

NO7n NINXV1 pnl 7w O0Mpn 19X X7 .2
001190190 070110 09NN 172
Neridronate 2 mg / kg) M™MwY7 npmmn
3231 (every 3 months

0'0J190190" O'7013N O'NIINN 111 .3
Zoledronate 5 mg / every 12 *TM1-7IN "MW
.$<0.08% X1 13700 (months)
Romosozumabo'7u1in 0'%9nn 11p1 4
(Evenity 210 mg SC once every month for
3435 <0.05% x10 13700 ,(12 months
097NN 11pP2a <0.3% -7 n71v 13700 .5
denosumab 070110

%83¢(Prolia 1 dose SC of 60 mg every six months)

059NN 7W 0NN O0P7NW X7 W' NKT OV
MRONJ-n Mjpn2 0'TNIZIXVOIX 7W VP OV
NNIN 733 NINNKD OIWA 2TANNA N71V
NUIWNN 7W1 01 1nJ BPs-2 111 win'wn

SNt TIXT7 17K MO 7w Naoxnn

:N91NA D70 JWN

N7'01 qJWnN ,NJIXI NI AMNNT WP K77
0711 N1INN O'007P1IXVOIN NAJYN NIINN
#1402MRONJ niNN9gnn? 13'0

:0'7'713 O"9013 |17'0 "N1A

07113 NINN :NIM7IKA7XKI0IT NINTXINY -
N1 Y1910 (predisposing factor) o' Tjpnn
:MRONJ ninnonn?7

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



nwmnn STAGE 1-7nInTpnaw NIT .ngiwn
12 '7v1,°" ompnnn 50% -7 Tya nwnann Tyl
STAGE 0 nx 2'wnn?7 11317 Xxn AAOMS -n
52:MRONJ -7 (Precursor) nn™un n7nn3J
NINNXN O0IW2A N2 NI710 NVTIN NIApYA
,N7NNN 7W OTP1N 1NN O'K9170 112X 1P
17W1 O0'71NNN OMPNN TINKA NM70 NIKA7 INY

AN O'NTPNN 017W7 T 2-1 STAGE 1

:STAGE 1
1"70N7 N1V X77 O"0ONIVINTOX O'XIINN
P31 NTIWN OXY OXNN,NPT7T IK NINTT
NMIWIXNN 171009 NINJ1I 'O17'N7 IX N0

12109 NIVXNAKA OXV7 vian7

O'NXNN 1'XN7 1INKI 07137 17X 097NN
o3'nwi STAGE 0 May 1nannw oo
JM7INAQ7KN OXV'Y7 072310

:STAGE 2
1"70N7 NITV OV O0"0NIVIN'O O'KIINN
PINIIWN OXY OXNN,NP7TIK NINT
NMIWIXNN 171009 NINJ1I '917'N7 IX N0

311210 NIYXNND OXV7 y1ian7
1XN7 ON X INKI 07137 17K O'K9NN
STAGE 0 112y NJuaw gmgiarT O'KXNN

JMY7INA7XN OXVY7 07200 O0I'nWI

:STAGE 3
0NN ,NINT 7'70N7 NITV OY O'K97IN0N
NINJ1I 1'917'N7 IX N0NPIT N9IWN OXY
NIYXNKA OXVU7 Y1IN7 MWIKNN N7100'9
:0'N2NN N IX TNX O'NPNN 0021,13'21N9
J2UN NUINWNAN N'0NPIT N91WN OXY -
7W INDNN 71220 1123) NM7IKA7KN OXV7
T'TN1 ,"M17'0pnn 013'0n ,N7127TINNT 01NN

.("'7'0pnn 7w 0Nt

271N 1Y -

J7XAIX-NN00PIX 171000 -

NN 770 127 N 770 22 X -

TV nuanwnn (Osteolysis) NT71XVDIX -
.017'0N NIXT IX N712'TINN 7W [INNNA 71200

:STAGING

0017 TWIX N'7NNN NININ 11T NVXNXKA
19182 YT'N {01 OV719'0 TI0T M1
NIXXINT ATANIN DX VN7 WIN'w
""MRONJ 'X9Inn 112y 719'0n

:]13702 09NN

NI9NNA 17910 WK O"ONIVINOX O'KIINN
IX N'MI9 N7'0J2 O'007pPIKVOIX NIAJUN
03 OXY O0XN O1'K1,7 TN 1Y

:(OXV no'wn X77 vo1n) STAGE 0
X NP1 OXVUT7 N7 NITY X77 O'K9NN
O0v'7p O'KXNN IX O'N0N O'XNN 17X3

3,0mgurT

:0'7"'non

JII0NTIX NPT 7V 11010 1'KW OMI'W IKT -
M{PN7 WY TWX NO7n0 OXY] OINY IXJ -
TMJ-n X7

N7 MWY WX M7'0pnn 01'01 INT -
.017'0N 91T 7W NIAVYNNT NP7T OV NnITN
10J0-N"IN TIPIN "W -

:0"1"7p O'NXNN

N7NN T 7Y N120IN NIKW OMI'W NiT) -
NI NY70NTIMY

J7KA1IX — MVOPX/NILIX NIN'DT -

09T O'NXNN
N70N7 TIWN 17'KW NM7IXKA7X OXY |TAIX -
NI NY70NTIMY

JNpY MNKA AWTN OXY NNXIn 1oin -
JT0N7j00 IX NM71P2700 OXVUN 019 TA 1I'Wi
NX 01vnn Osteosclerosis 7w OMIKX -
N'7XTAN OXUN DX IX/1 N1M7IKA7KN OXUN
.N1a1on

0INI70 7W NNV 1'917'N7 1K NAvNN -
SM7001MmMon

-7 Tonal ,O0v9Xg0 OI'K 17X O'KXNN
09NN 01 Ovpnn7 omwy STAGE 0
STAGE 3, 2, 1 211'12 MRONJ n"100'h OV
OXV7 N7 NITVU O0'XN O0'K11N7NN TWK

3117120 13, 7T°9WN 110 ,07ITWAT N9 NKTEN



1912 NNTIN 13702 X' 1T QX121 INKND
0JTh O0"719°0n 1NN ,MRONJ-7 "nivnwn
171K 09NN APA NI YMIIN 1IN 07
0™MAW NYINIW NN 3N NNt .0
TTIV7 w13 7u1 MIRONJ-7 13'0n 7y 071
NX7NN 97 N19INNN DX 710"7 0791000 1K

JIN'T X771 ' 79000 X91n

O0NIVIN'OX O"N71PJIN O'K9 NN .3
:0'00'7PINVOIX NIAJYN MINN 077011 WK
N1701T NPITANT NT7XIIX 1IN 7V D'nw
NUJINA NIIM7Y NIA'WN N17V2 X' N0
TXINT IXNINPYUT 772107 DMWY WX N7NN
JNIW NNJI TV VINTM7 W1 AN N1 NN
NX YT"7 W' N'N1JN NXTIW N1TXINY OX
.12 0'J1NJN O0I13700 NITIX XIINNN

O'7o10N2 O7NW 01NN VIn'™n7  w?
AT X122 077310

0'701) WX O"0NIVINOX 09NN 4
VP17V O'007pPIXVOIN N1AJYN N19INN
:0"TNIYIKVOIX

710 |91X7 N1ooIan NIX7Nn KW TV
'K 'J XTI ,IT X137 O3 NWNN 09NN
NI NNITXNY VIX\7 T3 -NTnn

NP7

NIKT KW TIVAW X7 21WN AT Wpna
01N JNJn J13'07 Va2 NI'VNWN-TN
OouT™7 W' ,17K O'W9NN1 07017 O'"7NW
0Inv71 (7103 OX 01) 03 MRONJ-7 1J'ow

.N110 NIINKX 2N NIPrTa7

13'0 0712 N1IANA TNI1NN 71970 NMAwn .5
NNPA7 PrIN2IWN WK NITYINTD YIX1A 010
:(Drug holiday) n'n1an

721pn 7013 Xin Drug holiday -w Tiva
SEZNIYIXPDN NITIAK 190N T 7V Y7nIn
1019 707 .N1ININ 1I'K TAI31 TUA NIMTUN
"0'NN NTIAND 7W OITIXIIP 7T 7V UXINW 71

:2020 nJwN N7KIX NA17IN97 NP7

:MRONJ ny"In
7W 7XXI019N NX INITA O0MpPNN 190N
-7 113700 NX N'N9N7 ON7132W 0N
NI NNITXING VIX 0n''a ,MRONJ
719'00 N7'NN OO0 1A 1I2'0 NI7Va
O1XNX ,**501007pPINVOIN N12AJYN N1TINNA
TXINYN VIXTA 010 "NP7TIPT N 0NIY 7w
TUITIN VOIT1 MY NPOIMVIKA WIN'W,M
7W NIIWXIY N0 N0 N19T0W 01 1nJ 1"
N7KIK NI 7V DNWIT NPy MINK
ONV0' O'MIIA [NN7 W' 13 1nJ3 .¥n1pn

J1J10 IX IWW (127
NvIIINN NYIN NIAI0IVOX 190N 707
%2:2022 njwn AAOMS -0 7w nTNYN 12

7'NNN7 O'T'NYN OM171P31K O'K9N0N .1
:0'007P1IXVOIX NIAJYN N191NN2 719'0
NPT NAV7 71P3IK X9Nn 73 7Y
N1917N2 719°0 N7'NN 070 n9'Pn N'7017T
NX NINT7 W' .O0'007P1IKVOIX N1AJUN
NMY'W7 TV 17X N19INNA 71900 N7'NN
NT'Na N'701Tn NIXNMAN 7w 7N'0pPn
N71p 7101 ,NXT 1WIXKN 'TNOD'0N 2XNNI
S8790NN X9 OV NINIWN N1v7nn
NTJANY OV O"'W NPy 7713 12Tn
JIM0PT7K DNITYXING . VIX T
N30 NINPIN 7W poon 197 nInnal

1Nt

1123 0N O0IKW O0'719'0 T'wnn7 we
0'719'0 NWWY *TPINA NL'7W ,0'0pP'7'91N9
719700 770N 01 XA DTN 07001 TITIN
O'WNNWNN 079100 NP1 M 171p3IKN
N071 AXXIN7 NN7wW IX N'P7n Nanina
NTNI'N 17 NNIWN WTPn7 W' aJinnnn
O'7X123"71  OM1MO0019  OMITK2 - NP7

210210 17 0T TVIN 17K1 INKN

719'0  7'nnNn7  O'T'hyn 09NN .2
VUpP1 7V O0'007pP1IXKVDIX NIAJUN NIgINNA
:OMNIYINVOIX

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



IMRONJ 7 [13'0 N> WA

_Bisphosphonates / Denosumab NIDNNA 0TI 719'0 Wi [0
TIAFAIN F0UD X 1DININ'D DU TRINDOIO I N9t
DRI WK 'Y

NPT ANNND DY NANIM 0'00IMNI9 D17 NIRRT

iery
NI D0 NEAUAN NI NINIMON |70 123 Vi NiTnn
v l
UM o 124m 12'0
v -
ID'OUOYTPINVOIN DYNA 719'0N NN DIV AYIN
v l
ANTTEN AP AYINT KY TN AT AUNT
M2 NIMOIEN NIRRT ¥mn -+ 0'0"1 71901 NN+
DN OIDING 000D
ATNAND DY DUIW NV *
0N DR

IN" NANIN NONND NPT+

Y NEO9N TITY ¢

0900 IN'T? 791000 T ¢
"MRONJ -7 0'mI09N'0l

W e 191000 oI .
NN DTROIN A

' B
:D'0OTPINVOIN 20N T19'0 17aNd Apan
} .
NYMrODIN 0T NI Y e

.0'0F79NY *

.DMnen 0new

.D¥Y INN] DI'NY D'NFUN D190 1K D'ONINIY DI'NY D'N9'0 *
NN DFININ DDA 7Y DT 0Ionn NN ¢

v v

oY IV MUnT DY ninys

DTN NNVAT "WENND Y 'R
nnm

_MRONJ -7 ym 10 ¢
NNITYNON 9 TN 17 N MY I N7V N7 P .

YIMme 93 TN NIYOYTA 070119 DNINY 0
DN NMOIDING DI D01 DU NUYTD

NPOIIND UNNUAT & .
NI'MN NITY9I N'OF7eND
AR DT M IR

MRONJ <7 T&n D" AT'N2

07 27N Ik NINO 099 N'AINDY ANNINY 7910NA DK N9AYT W
-MRONJ 'V2] D'A'¥N7 D'N9INNA 71902 [I'0"1 DY "AITNPIN

‘no'o /i (ora oo it 0.12%) CHX nisruwa 'n9'o rnnn’? ‘mig'7 o
_(Amoxicillin with clavulanic acid 500-125 mg TID) NIV NANT NFOI'OINA

:MRONJ2 71970 ni"Mwax

NN 719°0 NNIV7 NI NIDvAa
NM7N 0VIPI7 W' DAW AWt 7V no7nnn
79%IN'7NN1 XOINNN IMONN]

NJ111'J NIDIYNNA 7113 13'00 "2 on -
717w N217) W7 1N INIKW NN NNRIY'Y7
.(0'n"pn 0I'N0NN NI 0NN NI

:O0"A171P3INX 09NN TNI1NN 719'0 NAWN
NINIWN NJWN 790NN X91N OV UXA7 W
191821) T7WN NINXV1 1awY7 1307 v
NINXV1 NIY7X ,NM1TWA TINY NIP7IN TN1'ND
NPV INKY7 0312107 13700 NNIYY7 (N131K
NIINNN 7W 'WN] IX W OXD V13p7 7T
IN BPs 7w nax q'n inx3J) Narman
170370 NMITXININ K71 1397 (denosumab
2J7IN Th WIN'W Wyl 11w 71p1ong -
NINN 1NN "2 NIVIAW 3 7W A'nwn NIIPNN
NMITXNY 17 d9Nnn 70 DINNKN
NO1PN [IN INK'71 NIW719 NY7KIK/NT700T
nINN 1NN TV NIVIAW 6-4 NIng7 7w noon
55680770 NNPan 7W M9MIWIKT7 TI kAN

OV O'w9MN1 "M9nNn 719'0 DTaWn
:0'TNIYIXVOIX

NJIwn 790nn X91n OYU uxa7 wr -
NNIV7 T7W 1aW7 11307 Va2 NINIWN
V12p7 T3 n'py aNK7 0771207 (13700
N2ITNN NI1NNN 7W NTNWNA TIX W OXD
denosumab 1x BPs 7w a1 1{®Prolies
JNT701TD NITXINgN INKT 197 )
NN NI7N NIWTIWKI

V1aw3 719'vn nmawn ,BPs 0770130 0'7910N2
N7WIN N7 WY NN 7700 010

197 INX7 NI1NNN DX 710771 11TNT7 TWIK
Le(munw 6-4) N1310 NINPIN
®denosumab (Prolia) o"7013n 0'~9NN2-
5-3'77nNN WX O"WTIN 7W O9INT 170 O
1N1I0N1 WK ,NINNXN NINNINK7 O'WTIN
.N7220 X77 NINITXINY UXA7 WWIK

,ATNT7 NINY DK NXININ NITXNYN OX
OV O'70INN 12W [91KN 1NIKA 7197 Y7nIn
171901X 09 NNa denosumab Nmawn
577 axannd o

7W OINXN 7V NOOIANN NNJO |7n7
nx nnJjonn Nicolatou-Galitis et al. 2019
68:11X1NW NY'INN N1TA0I0OX

3117110 13, 7T°9WN 110 ,07ITWAT N9 NKTEN



9w ,NINYJA DX 7w 7UIpIn 0D
NITN7 NINWIN ,XIINNN 7W 0NN NNIA
NniaJyn  Ni9nNNa - 719'07 ¢ n0an
0'N121 NN7XN TINK 131,”’0'007P1K V01K
S78NIN07n '"nwa

NN NI NIDIVNN UXA7 N1l OX
MINN P70 XN N0 NANY NPT010IX
7W N12a [13'0 791007 01WN7 W (719700N
Metronidazole-1 Amoxicillin 1000 mg TID
1TX1N9N V1X'1 97 O01'n 7nn ,500 mg TID
WNNWN7 W' .0"INK7 'Wyn O V1M
J'7'X"97 NWIN NN IWKI N1917N]

73 7V T'9pA7 1130 7V ITXINON Nya
71217 1aun O'MPINN 2XPOIN NI7IIw
JNNNTNINT7X0M OXY 71N21 N'PRIn OXUN
OXVN NOW J9 NK PY70n071 97W7 13 1031

LTnnin ng'wnn yvint'7 13

VNNNNINPY7 TNX'N7 W1 wiaTa'721Wn
ni7nna 0V17W7 W' ON'97 NIN'IN NI
0'7910N 1123 ,]13'02 0791010 1WX3JI U0
1N7 X7W OMWY L NIT'KNN NN Oy
N'PnIn OXUN 7W N'Xjp017 "a0'n [91K2
TWN N71V OKX *NITIn 0’7NN NN9Y7 OMwyl
IX NI 7w NP7 9T K 07p
N0901] UX17 W' ,AN17X'N Y7 1'917'n7
V11 1"27 132 '77T2an7 "TI 1NN RPN 7w

.MRONJ-n

:CASE REPORT
7V NN7N OV 1INP7NNYT YN 67 ]2 X9INN
7V U1XN XIN WWXI ,NJINNNN N071 ANJ

1070 "TX WA NYNT7NN T

Nn1oN7 NNy 0773 N'X191n AMi0oan
UXIAW NN AR 7W 17U XD
7W ANIIXOPIITRN AKXIND OIW 5-3 197
PET np'Ta nuX1ia O"NIWI 97 NN
N7171N2 N1a AXXNI n37nnaw C.T scan
MPN2 71970 12y XIINNA NXT N1yl L3
71 13 1031 101NN NMTWN 01N 12V7 N1

XA NNIXI NI 7V MINWYT7 XOINNNN7137 -
VI NOWINNT 01T Y1IN7 Nin 7y V10
NN nan3an (Morbidity) nxi7nnn -
Jivnwn NNt

AWN 70170 OIP'WA 2101 NI'TIP9NN NN -
1701010 1K N'737A0N ANMI INK7 waTm

1717 1'XW 7190
NIgwWw NXnxa 7190 :STAGE 1
nmoiwn N'7x1X nImant Chlorhexidine
NOW 9N PTN T217 1'0N7 "TI NIn 7y
NI2IYNNA TIX 'KT [IN™ TNpnin OXUn
,N70NN NINTPNNT7 NITY 'K OX NIN'J
J/2X07NNN 7W NPIon 0N N1J3'X7 01113

nwpnn7 oMwy 17X 09 nn :STAGE 2
71907 pPPIWN7 OMwyl YXgn npitnna
.07nona  LI7W7 nin 7y '01M0IX
1'XW 71907 O'"T'NYI O0'7INNW O'K9INN
0'713' OIXKW 17X3 1'917'Nn7 IX ,J0Nd
OMWY NPIoNn N'7XIIX NI 7Y NWY7

J017' N12wNAN NNy

Mo 7w NINJ1U IX NINNINA JNITNA
719'01 1anm  (bony sequestra) n'maa
OXVUN 7W AX7N NNMI IWOXKT TN 11'KW
N'PNIn OXVUN 7W N'WI,1'917'N7 .NT19100
JARgn7 72107 nwy ngiwnn

70107 NMIWY NI NITKW N12IVNN L3 7V
0J'XW Stage 3/ 2 n7nn OV O'X9NN 111y
2017 N1I2VNNT O'7'KNN O TRYIN

1001 NI NAVNN

NN 7V ,719'00 T DK 71pW7 1K1
Nwy MRONJ-n n7nnw 7327307 79000
NWIYIN'X 1J1,7°M19X 1'KW |91K2 OTPNn7
NTI9'" N0an 1K NUNINI DKW
nonpIn oxun 7w (sequestration)
Jén7nnn 7700 0101 n91WNN

]9IX1 "N 12TA NPI7NN DNTPIW OX 7V
NIWNN7 NI KW 719'0 "2 nnan
INWY7 N713' anTh NJINNKN N0 00

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



3N INK7 WTINJ nuXIaw Nnipna 77nna
13 7V1 ,V1In TNNA 1'W 7N X7W DK
CHX nmioowa T'wnn7 nNJin X9INNN
qwn7 doxycycline 100 mg/day n7'01
nmun Nipha7 N ,0'gon omviaw

.WTIN 112Y3J

NI'T X9INNN AXan N1pnan nwiga
17001, XN T 1311317 N0JJI NIN NI0WW
11"7V 7XNWI INNN "N TX2 NN 101N 7V |3
N7 N'7NIIX-DI0IX NPT .N0WY7 nua
1TNN ONXKN WA 075 0YIN'0 19X)
TX2 7NWN 220 NYI1WNN OXVUN INK X ,0M
7W O"TNNY7 "MNIVNWN (91K 771 |17V 'ne
Valsalva np'1a ,13 7v ' .n"n 10*18
NXPUINIp 7w Anrp 7V aTun nnarn

J7I0IN-NIK

NI NP7NNYT D391 XIINNA AT A7Wa
NNPIN 7W NX{P0T UXA7 TTI NIN071 019
(sequestrum) N'pnin NM7'0pPNN NN
01" .N"770IK-NIKN NXPIINPN 7W D101
N [1'n7 VN XIINNa LNINYIA TVIn 197
VOpPn NX 172 PrTNn XN JWK3I 071NN
170190 |I1IN] NUT79] WK N'PRIN OXUN
NanN1l  N'Y7I0IK-NIXK N7100'0 NIl

.N"n 20*45 7w o"TNNA

1MIn N'773 AanTIn DNN UXIAW NN
NN'PNN JIWN7 773 "7X0791 712 07NN
NP7TINN 1310 ANPIN 7'0PNN 010N
JT7X0' OXY NN ATINNN 1WXJI ,N10I1N
nuOIN1 nown) buccal fat pad-n Nnp
JT7I0IX-NIKD 07100090 N0 XY
1NPIN O'7NNN NIIWKI N0 NAWN X7
0"v1aw .4-0 17" 19N NN 17317
19701 N0IN 09NN AITXININ INK7
WTINJ NUXI1AW NYO1I NP1 .]'PN AKX
INX 7W X709 AKA D1TXINTN NKYT
NXPIINIE NINJUY7 NItV X771 ,niNTIn

.NIIWN OXY IX N'710IK-1N1IK

Aredia 90 mg LV 7w nwTin nIn
(Pamidronic acid, Novartis, Basel,
7W3I N1Vl .OWTIN 7 Jwn7 (Switzerland
13'na ng7nin Aredia-n ngnn N7J
Xgeva 120mg subcutaneous 7w 'WTIN
10 qwn?7 ((denosumab, Amgen, CA, USA
NPT NINNKD NINA WKI L, O0'WTIN
O07'N0NN NYIIn 97 O'WTIN nWwi7w3l
N'PNI OXY N7 NIY7P NPT .0M7KIKN
7NwW N111on n'n 4*4 7w 0'TNNA N91WN
NNIXI X7 NIINNNN NO72W TIva,16 nTNUa

.MRONJ stage 1-J |n2IX V1IN .n"A171N9

JN7NNN e iy 2 NJINN

doxycycline 7w |nn 773 71900 TwxN A7WA
n1guw7 7101 ,wTin Jwn7 100 mg/day
.0mM o"nyg 1wxaw CHX 0.2%

3 11"721'n 13 ,7°9WN 10,07 WA N90 NKID



ITXNON KT WTIN PN 1M :6 NIINN

NP NPT 17002 ,13N INKT7 1XP Nt
NYIWN OXY OV O'WTN 0K W 1007
"N O0'0INI0ON JWW TIvd :O0'7NW 21710
INNNNN070 7W "N TXA VAIN NN, 07T
V1IN INKW TIVd ,AX31 nWIgn 0T Nl
NPT2.07'N0N O0ATA X7 11"7V 7XNW TX2
O'wain qpP'n NX 7MVn7 13 nuxnaw C.T
7W NN NTX2 2N VINIOW ANKIN
OxXynn pnun 1'% AJINDNN N07n
Inferior-n  "axV7 n11p OV ,N1110N
nX1) 13 7u o1l .Mental-n1 Alveolar
N07n 7W "7XNWN NTXA TN VINIONW
T0PNN 013001 XN 77N NK 21UN NI17un
AXJ) 1MITINW  O09J'N0ONA N1Apya M7
T0WINN 2XP1 (O'0INI0N TNX 7W NIT
M171'J NIYXNNXA 071'0N7 07NIN 01230 ON
T1MPIN OXVUN L[IVIAN NNPA N1A'0P01 N
"NNN1,1N01N N7 O'TNIXNA O'7NWN1 N0
1912 5-0 11773 01N T 7V 1N9n) 07

JMIIWXY N0 TWIKW

'pnIn oxvn vopn 3 NIINN

-

NIYXNAKA N'7I0IN-1NIKA 07100790 N 24 NJINN
.Buccal fat pad -n nnpn

J12'0191XV01T 7Y (5 NIINN

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



NJ'7p0 NITTINNNA 1IN XWI'7 Nt Oy
N1 NNAN N3 .O0'KI7P3 137W DRI
NiAJyn  NIgNN wIin'wa NN 7w
PIONIINIINN YIN'K 7W1 000 7P1KV0IX
N12pY1 120XN VPIX NNXNTNT O'WTN 07
.O0vIW Owont 0JW TIXK7 NIgINN N7'03
n7nn  NIDNINN - 7w TOMTA LPINND
OXvl 0vpnl O0'TpPIna ™ol MRONJ
N NIJ'82 N3 nYAZa AN7n No7n
O0v1'0jJ01 O'NIN™A XA 7W1A 791000
NXWI 7397 .N'PNIn OXYn N10n7 0'an)
“0'NN 71900 1T NYINA TPNNNT7 TN

N

NIA'WN N7V1 XN NPMTR ATINIX NNpYy
70 NIXIAP7 TR WAT DNY7 Ww.nn7y
“WNN . OINIYIXKVOIX 7W YIINN 171V [naw
/ NINXY1 NN 121TAWI n71V 98 Nl
NX19] NNI7X'M / N0LOINTN 7W ANIIXTP
N0 NX7NNn N7 0Mpna LTW (010 1K
NNAW NI91NN 217 NININNT7RW 71KW'7
N19NNN 0'701) OX 17 O'W71 0701 O'K9
NTININ UXA7 W3 113 .pni7 0Na7 n717un
1A3 20N 'MIIA 73 DX 7173NW n9'Pn
wIin'w 97NNt 719'0 ,N'NIX ,N1J10
NX N17VNW N191NNN NNKA 1K O'T'K1N002

.PNI N7 113700

7190 N'IJIN N1JA7 W' D90 NUINIXK INK7
|NIX NIX7NN7 OXNN2 7910N7 NN'RKNNW
o'7a10n 079100 .37 OTp o 10O
O™ INX 11370 "N111 1TYTNA1 OTINITIKVOIXN
nJJina "W X77 720 1912 079100
7010n7 1107 W' NXT OV TN 71900
117 NUTN NNJONn 0910 "a1 7V 13TU7N
.N070 NINXYA PNI NINNINANT7 1NIN 13'00

O'0J190190" 077011 17X 0779100 OX2
N71v9 07X (0UW 4-n N1 21 AT Jwna
1IMPITIND OV YU™NN7 070N 13X NI
NYINNN NPOYN 7W NNWIX 1217 ‘79000 17

NOXJ1 11010 O™MINN NINIA NKT7 OMYIAW
1WXIAW 1jYn NPPTAa 13 1031 ,]'pN 19M
19X] X7 NNITXINGN VI INK7 w3

.0mMN OWIN'K

T "'N\

i 1 '””l”*

L B et -

.OnvoxIp'o ouTnn CT oi7X :7 nNJINn

N712TINN 7W INT AN XXINW ONVOKX1P0 <8 NIINN

219M ANK7 N712TTINN 7W IR AT inn anx 29 NIINN

0130
N12Y2 N0 NINXYA PRI NINNINNY 1300
7910 0'007{IXVOIX N1ATJYN NITINN N7'0I

3117110 113, 7T°9WN 110 ,07ITWAT N9 NKTEN



1117 OUTM7 X 1371 N1 013 01N
070 NINXYd Nl NN97 naan 13700
170NN X7 "YW ON71P3IK 0791002
N1 ,0'007pIKVOIX 1AJyna 719'0
101017100 71970 717JN 1WKX 7190 NIJIN2
,N7KW IN02 OMI'W O 1KWI X7 m73
1N X7W O0"I'W1 NJINI ATIANY OV 0w
OV WP NI'R7 TIND 21WN NPy Opw?7
O'INTA N17 DX TN 13IN7 713 79000 X910
719'0n N7'NN TVINT "701Th 719'0n0 W
X1 .O0'007PINVDIX  N1AJYN NI9NNA
INK7 NIVIAW 6 7'NNT "NINNN 71970nW
TWNX O'7910N2 .N'77IKD ATINJn O1'0
O'P1pn 17X NI9NN N7'012 1700 11J
J1IINW 719'0 N1IJINA 1NA3 70T 719707
17X 079100 01JN71 N1NIN YINT7 we
VIX'J] TIIX W' OX .P1TA ApIthn 1owny
7910NN NX N1IIN7 Y7nIn n9INT NPy

.0"710 N2 110N 71907

NX'7N N1107 TV1 71900 197 OWTIN 3 TY
7W INT PI9) NINTIN KA N3N ANPIN 7w
N7177 X WWIX7 nona ,(hivnw 4-6
Nigl WX NI NINPan 7w 190
WK 07910102 ,0NN1V7 .091NN NYIWN
ninJn ng1n ,denosumab (Prolia) O17013
NN O'WTIN 5-4 N1JN7 W' ,nJw XN 0Y9
N71990 NX UXA7 TK PA11727pW RIINNKD NP
7w M9™M XN WTIN AW 12T) NTNIn
J331INNN TVINA 91NN N72P 010 NINPIN
NX NINT7 X7 17 0'w7 w' 17X 0791002
TUINNN NVIAW 4-2 7 12Un AXKan NP

.0Maw7 113'02 N7V 7W1 331NNN

O'7910n  ,0'MINYIKVOIX 771NN NJ1WA
NIN'XKNN N12pYa 17K N191INN 070130
JTNI'M 71970 NIJIN NAXNNYT7 O0'WATI
O'TVI'NN 079100 .02XN2 NAWNNNN
0'72n ,NINKNN 7WA n91NN DK 7297

000

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



References

1. Salvatore L. Ruggiero, T. Aghaloo et al., ‘American
Association of Oral and Maxillofacial Surgeons Position Paper
on Medication-Related Osteonecrosis of the Jaw—2014
Update’, J Oral Maxillofac Surg. 72, no. 10 2014: 1938-56

2.F.Saad. G. Campisi, J.E. Brown et al., Incidence, Risk Factors,
and Outcomes of Osteonecrosis of the Jaw: Integrated
Analysis from Three Blinded Active-Controlled Phase lll Trials
in Cancer Patients with Bone Metastases’, Ann Oncol. 23, no. 5
2012: 1341-47

3. Saad F, Gleason DM, Murray R et al. Zoledronic Acid Prostate
Cancer Study Group. A randomized, placebo-controlled trial
of zoledronic acid in patients with hormone-refractory
metastatic prostate carcinoma’. J Natl Cancer Inst. 2002 Oct
2;94(19):1458-68

4. Lee S. Rosen, D. Gordon, S. Tchekmedyian et al., Zoledronic
Acid Versus Placebo in the Treatment of Skeletal Metastases
in Patients With Lung Cancer and Other Solid Tumors: A
Phase Ill, Double-Blind, Randomized Trial-The Zoledronic
Acid Lung Cancer and Other Solid Tumors Study Group’, J Clin
Oncol. 21, no. 16 2003: 3150-57

5. Gabriel N. Hortobagyi, R. L. Theriault, L Porter et al., ‘Efficacy
of Pamidronate in Reducing Skeletal Complications in
Patients with Breast Cancer and Lytic Bone Metastases’,
NEJM. 335, no. 24 1996: 1785-92

6. G N Hortobagyi, R. L. Theriault, L Porter et al., ‘Long-Term
Prevention of Skeletal Complications of Metastatic Breast
Cancer with Pamidronate. Protocol 19 Aredia Breast Cancer
Study Group.’, J Clin Oncol. 16, no. 6 1998: 2038-44

7. James R. Berenson, A. Lichtenstein, L. Porter et al., ‘Efficacy
of Pamidronate in Reducing Skeletal Events in Patients with
Advanced Multiple Myeloma’, NEJM. 334, no. 8 22 1996: 488-93

8. James R. Berenson, A. Lichtenstein, L. Porter et al.,
‘Long-Term Pamidronate Treatment of Advanced Multiple
Myeloma Patients Reduces Skeletal Events. Myeloma Aredia
Study Group.’, J Clin Oncol. 16, no. 2 1998: 593-602

9. James R. Berenson, B, E, Hillner, R, A, Kyle et al., "American
Society of Clinical Oncology Clinical Practice Guidelines: The
Role of Bisphosphonates in Multiple Myeloma’, J Clin Oncol.
20, no. 172002: 3719-36

10. Alison Stopeck, A. Brufsky , L. Kennedy et al.,
‘Cost-Effectiveness of Denosumab for the Prevention of
Skeletal-Related Events in Patients with Solid Tumors and Bone
Metastases in the United States’, J Med Econ. 23, no. 12020: 37-47

1. Pierre D Delmas, The Use of Bisphosphonates in the
Treatment of Osteoporosis’, Curr Opin Rheumatol. 2005
Jul;17(4):462-6

12. Nelson B Watts, ‘Bisphosphonate Treatment of
Osteoporosis’, Clin Geriatr Med. 2003 May;19(2):395-414

13. F. Gossiel, M. A. Paggiosi, K. E. Naylor et al., The Effect of
Bisphosphosphonates on Bone Turnover and Bone Balance in
Postmenopausal Women with Osteoporosis: The T-Score Bone
Marker Approach in the TRIO Study’, Bone 1312020: 115158

14. V. Fusco, D. Santini, G. Armento et al., ‘Osteonecrosis of Jaw
beyond Antiresorptive (Bone-Targeted) Agents: New Horizons
in Oncology’, Expert Opin on Drug Saf. 2016: 925-35

15. 0. Nicolatou-Galitis, M. Kouri, E. Papadopoulou et al.,
‘Osteonecrosis of the Jaw Related to Non-Antiresorptive
Medications: A Systematic Review’, Support Care Cancer
2019: 383-394

16. R. King, N. Tanna, V. Patel, ‘Medication-Related
Osteonecrosis of the Jaw Unrelated to Bisphosphonates and
Denosumab—a Review', Oral Surg Oral Med Oral Pathol Oral
Radiol. 2019 Apr;127(4):289-299

17. R. Sacco, S. Shah, R. Leeson et al., ‘Osteonecrosis and
Osteomyelitis of the Jaw Associated with Tumor Necrosis
Factor-Alpha (TNF-a) Inhibitors: A Systematic Review’, Br J
Oral Maxillofac Surg. 2020: 25-33

18. R. G. G. Russell, R. G. G. Russell, N. B. Watts, F. H. Ebetino et
al., ‘Mechanisms of Action of Bisphosphonates: Similarities
and Differences and Their Potential Influence on Clinical
Efficacy’, Osteoporos Int. 2008 Jun;19(6):733-59.

19. N. Hagelauer, A. M. Pabst, T. Ziebart et al., ‘In Vitro Effects of
Bisphosphonates on Chemotaxis, Phagocytosis, and
Oxidative Burst of Neutrophil Granulocytes', Clin Oral Investig.
2015 Jan;19(1):139-48

20. G. Kammerhofer, D. Vegh, D. Banyai et al., ‘Association
between Hyperglycemia and Medication-Related Osteonecrosis
of the Jaw (MRONJY, J Clinl Med 2023 Apr 19;12(8):2976

21. C. Walter, M. 0. Klein, A. Pabst et al., ‘Influence of
Bisphosphonates on Endothelial Cells, Fibroblasts, and
Osteogenic Cells', Clin Oral Investig. 2010 Feb;14(1):35-41

22. T. Aghaloo, R. Hazboun, S. Tetradis, ‘Pathophysiology of
Osteonecrosis of the Jaws', Oral Maxillofac Surg Clin North
Am. 2015 Nov;27(4):489-96

23. G. H. Jackson, G. J. Morgan, F. E. Davies et al,
‘Osteonecrosis of the Jaw and Renal Safety in Patients with
Newly Diagnosed Multiple Myeloma: Medical Research Council
Myeloma IX Study Results’, Br J Haematol. 2014 Jul;166(1):109-17

24. X. WANG, K. H. YANG, P. WANYAN et al., ‘Comparison of the
Efficacy and Safety of Denosumab versus Bisphosphonates
in Breast Cancer and Bone Metastases Treatment: A
Meta-Analysis of Randomized Controlled Trials’, Oncol Lett.
2014 Jun; 7(6): 1997-2002.

25.T.L.Ng, M. M. Tu, M. F. K. Ibrahim et al., ‘Long-Term Impact
of Bone-Modifying Agents for the Treatment of Bone
Metastases: A Systematic Review', Support Care Cancer. 2021
Feb;29(2):925-943.

B 117110 713, 7T°9WN 110 ,07ITWAT N9 NKTEN



26. A. Boquete-Castro, G. Gomez-Moreno, J. L. Calvo-Guirado
et al., ‘Denosumab and Osteonecrosis of the Jaw. A
Systematic Analysis of Events Reported in Clinical Trials', Clin
Oral Implants Res. 2016 Mar;27(3):367-75

27. D. Henry, S. Vadhan-Raj, V. Hirsh et al., ‘Delaying
Skeletal-Related Events in a Randomized Phase 3 Study of
Denosumab versus Zoledronic Acid in Patients with Advanced
Cancer: An Analysis of Data from Patients with Solid Tumors’,
Support Care Cancer. 2014 Mar;22(3):679-87

28.P. Peddi, M. A. Lopez-Olivo, G. F. Pratt et al., 'Denosumab in
Patients with Cancer and Skeletal Metastases: A Systematic
Review and Meta-Analysis’, Cancer Treat Rev. 2013
Feb;39(1):97-104

29. H. Ikesue, K. Doi, M. Morimoto et al., ‘Switching from
Zoledronic Acid to Denosumab Increases the Risk for
Developing Medication-Related Osteonecrosis of the Jaw in
Patients with Bone Metastases’, Cancer Chemother
Pharmacol. 2021 Jun;87(6):871-877

30. F. Paiva-Fonseca, A. R. Santos-Silva, R. Della-Coletta et
al., ‘Alendronate-Associated Osteonecrosis of the Jaws: A
Review of the Main Topics’, Med Oral Patol Oral Cir Bucal, 2014
Mar; 19(2): e106-e111

31. D. Gatti, 0. Viapiana, L. Idolazzi et al., ‘Neridronic Acid for
the Treatment of Bone Metabolic Diseases’, Expert Opin Drug
Metab Toxicol. 2009 Oct;5(10):1305-11.

32. A. Corrado, R. Colia, F. P. Cantatore, ‘Neridronate: From
Experimental Data to Clinical Use’, Clin Med Insights: Ther 9
2017: 1179559X1773297.

33. J. S. Goodwin, J. Zhou, Y. F. Kuo et al., 'Risk of Jaw
Osteonecrosis After Intravenous Bisphosphonates in Cancer
Patients and Patients Without Cancer’, Mayo Clin Proc. 017
Jan;92(1):106-113.

34. F. Cosman, D. B. Crittenden, J. D. Adachi et al.,
‘Romosozumab Treatment in Postmenopausal Women with
Osteoporosis’, N Engl J Med. 2016 Oct 20;375(16):1532-1543

35. K. G. Saag, J. Petersen, M. L. Brandi et al., 'Romosozumab
or Alendronate for Fracture Prevention in Women with
Osteoporosis’, N Engl J Med. 2017 Oct 12;377(15):1417-1427

36. Cc De Oliveira, L-A-C Brizeno, F-B de Sousa et al.,
‘Osteonecrosis of the Jaw Induced by Receptor Activator of
Nuclear Factor-Kappa B Ligand (Denosumab) - Review’, Med
Oral Patol Oral Cir Bucal. 2016 Jul 1;21(4):e431-9

37.A. L. Adams, J.L.Adams, M. A. Raebel et al., ‘Bisphosphonate
Drug Holiday and Fracture Risk: A Population-Based Cohort
Study, J Bone Miner Res. 2018 Jul;33(7):1252-1259

38. N. Raje, E. Terpos, W. Willenbacher et al., ‘Denosumab
versus Zoledronic Acid in Bone Disease Treatment of Newly
Diagnosed Multiple Myeloma: An International, Double-Blind,
Double-Dummy, Randomised, Controlled, Phase 3 Study’,
Lancet Oncol. 2018 Mar;19(3):370-381

39. S. Whitefield, T. S. Lazarovici, M. Sommer-Umansky et al.,
‘Changing Face of Medication-Related Osteonecrosis of the
Jaw: Sheba Medical Center Experience-Fifteen Years', J Bone
Miner Metab. 2020 Nov;38(6):819-825

40. D. Henry, S. Vadhan-Raj, V. Hirsh et al., ‘Delaying
Skeletal-Related Events in a Randomized Phase 3 Study of
Denosumab versus Zoledronic Acid in Patients with Advanced
Cancer, Support Care Cancer 2014 Mar;22(3):679-87

41.T.L.Ng,M. M. Tu, M. F. K. Ibrahim et al.,'Long-Term Impact of
Bone-Modifying Agents for the Treatment of Bone Metastases',
Support Care Cancer. 2021 Feb;29(2):925-943

42. T. Yamazaki, M. Yamori, T. Ishizaki et al., ‘Increased
Incidence of Osteonecrosis of the Jaw after Tooth Extraction in
Patients Treated with Bisphosphonates: A Cohort Study’, Int J
Oral Maxillofac Surg. 2012 Nov;41(11):1397-403

43.7.Kim, S.Kim, M. Song et al., Removal of Pre-Existing Periodontal
Inflammatory Condition before Tooth Extraction Ameliorates
Medication-Related Osteonecrosis of the Jaw-Like Lesion in Mice',
Am J Pathol 2018 Oct; 188(10): 2318-2327; Shinichiro Kuroshima et al.,
‘Systemic Administration of Quality- and Quantity-Controlled PBMNCs
Reduces Bisphosphonate-Related Osteonecrosis of Jaw-like
Lesions in Mice', Stem Cell Research & Therapy 10, no. 12019: 209

44. F. Hallmer, G. Andersson, B. Gétrick et al., ‘Prevalence,
Initiating Factor, and Treatment Outcome of Medication-Related
Osteonecrosis of the Jaw—a 4-Year Prospective Study’, Oral
Surg Oral Med Oral Pathol Oral Radiol. 2018 Dec;126(6):477-485

45. A. Kyrgidis, K. Vahtsevanos, G. Koloutsos et al.,
‘Bisphosphonate-Related Osteonecrosis of the Jaws: A
Case-Control Study of Risk Factors in Breast Cancer Patients’, J
Clin Oncol. 2008 Oct 1;26(28):4634-8

46. C. Tsao, . Darby, P. R. Ebeling et al., ‘Oral Health Risk Factors for
Bisphosphonate-Associated Jaw Osteonecrosis’, Journal of
Oral and Maxillofacial Surgery 71, no. 8 2013: 1360-66

47. Tsao et, 1. Darby, P. R. Ebeling al. Oral Health Risk Factors for
Bisphosphonate-Associated Jaw Osteonecrosis, J Oral
Maxillofac Surg. 2013 ;71(8):1360-6

48. G. Kammerhofer, D. Vegh, D. Banyai et al.,‘Association between
Hyperglycemia and Medication-Related Osteonecrosis of the
Jaw (MRONJY J Clin Med 2023 19;12(8):2976

49. G. Campisi, R. Mauceri, F. Bertoldo et al., ‘Medication-Related
Osteonecrosis of Jaws (MRONJ) Prevention and Diagnosis:
Italian Consensus Update 2020', Int J Environ Res Public Health.
2020 Aug 18;17(16):5998

50. K. E. Fleisher, G. Welch, S. Kottal et al., ‘Predicting Risk for
Bisphosphonate-Related Osteonecrosis of the Jaws: CTX
versus Radiographic Markers’, Oral Surg Oral Med Oral Pathol
Oral Radiol Endod. 2010 Oct;110(4):509-16

51. S. Fedele, S. R. Porter, F. D'Aiuto et al., 'Nonexposed Variant of
Bisphosphonate-Associated Osteonecrosis of the Jaw: A Case
Series’, Am J Med. 2010 Nov;123(11):1060-4

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



52. S. L. Ruggiero, T. B. Dodson, T. Aghaloo et al., ‘American
Association of Oral and Maxillofacial Surgeons’ Position Paper
on Medication-Related Osteonecrosis of the Jaws—2022
Update’, J Oral Maxillofac Surg. 2022 May;80(5):920-943

53. A. M. Vandone, M. Donadio, M. Mozzati et al., Impact of
Dental Care in the Prevention of Bisphosphonate-Associated
Osteonecrosis of the Jaw: A Single-Center Clinical
Experience’, Ann Oncol. 2012 Jan;23(1):193-200.

54. C. I. Ripamonti, M. Maniezzo, T. Campa et al., ‘Decreased
Occurrence of Osteonecrosis of the Jaw after
Implementation of Dental Preventive Measures in Solid Tumor
Patients  with  Bone  Metastases  Treated  with
Bisphosphonates. The Experience of the National Cancer
Institute of Milan’, Ann Oncol. 2009 Jan;20(1):137-45

55. V. Montefusco, F. Gay, F. Spina et al., ‘Antibiotic
Prophylaxis before Dental Procedures May Reduce the
Incidence of Osteonecrosis of the Jaw in Patients with
Multiple Myeloma Treated with Bisphosphonates’, Leuk
Lymphoma. 2008 Nov;49(11):2156-62

56. R. Kunchur and A. N. Goss, ‘The Oral Health Status of
Patients on Oral Bisphosphonates for Osteoporosis’, Aust
Dent J. 2008 Dec;53(4):354-7

57. A. M. Vandone, M. Donadio, M. Mozzati et al., Impact of
Dental Care in the Prevention of Bisphosphonate-Associated
Osteonecrosis of the Jaw’, Ann Oncol 2012 Jan;23(1):193-200

58. C. I. Ripamonti , M. Maniezzo, T. Campa et al., ‘Decreased
Occurrence of Osteonecrosis of the Jaw after
Implementation of Dental Preventive Measures in Solid
Tumour Patients with Bone Metastases Treated with
Bisphosphonates. The Experience of the National Cancer
Institute of Milan’, Ann Oncol, 2009 Jan;20(1):137-45

59. N. H. Beth-Tasdogan, B. Mayer, H. Hussein et al.,
‘Interventions for Managing Medication-Related
Osteonecrosis of the Jaw’, Cochrane Database of Syst Rev.
2022 Jul12;7(7):CD012432

60. Laurie K. McCauley, ‘Clinical Recommendations for
Prevention of Secondary Fractures in Patients with
Osteoporosis’, J Am Dent Assoc. 2020 May;151(5):311-313

61. G. Campisi, R. Mauceri, F. Bertoldo et al.,
‘Medication-Related  Osteonecrosis of Jaws (MRONJ)
Prevention and Diagnosis’, Int J Environ Res Public Health.
2020 Aug 18;17(16):5998

62. A. A. Khan, A. Morrison, D. A. Hanley et al., ‘Diagnosis and
Management of Osteonecrosis of the Jaw: A Systematic
Review and International Consensus’, J Bone Miner Res. 2015
Jan;30(1):3-23

63. N. Raje, E. Terpos, W. Willenbacher et al., ‘Denosumab
versus Zoledronic Acid in Bone Disease Treatment of Newly
Diagnosed  Multiple Myeloma’, Lancet Oncol. 2018
Mar;19(3):370-381

64. J. Malan, K. Ettinger, E. Naumann, et al., 'The Relationship
of Denosumab Pharmacology and Osteonecrosis of the Jaws',
Oral Surg Oral Med Oral Pathol Oral Radiol. 2012
Dec;114(6):671-6

65. T. Higuchi, Y. Sogo, M. Muro et al., ‘Replacing Zoledronic
Acid with Denosumab Is a Risk Factor for Developing
Osteonecrosis of the Jaw’, Oral Surg Oral Med Oral Pathol Oral
Radiol. 2018 Jun;125(6):547-551

66. 0. Di Fede, V. Panzarella, R. Mauceri et al., ‘The Dental
Management of Patients at Risk of Medication-Related
Osteonecrosis of the Jaw: New Paradigm of Primary
Prevention’, BioMed Res Int. 2018 Sep 16:2018:2684924

67. G. Campisi, M. Mauceri, F. Bertoldo et al., 'Simplifying the
Dental/Periodontal Management of Patients with Metabolic
Bone Fragility Receiving Treatment with Denosumab’,
preprint, 16 2020

68. 0. Nicolatou-Galitis, M. Schigdt, R. A. Mendes et al.,
‘Medication-Related Osteonecrosis of the Jaw: Definition
and Best Practice for Prevention, Diagnosis, and
Treatment’, Oral Surg Oral Med Oral Pathol Oral Radiol.
2019 Feb;127(2):117-135

69. D. Hadaya, A. Soundia, E. Freymiller et al., ‘Nonsurgical
Management of Medication-Related Osteonecrosis of the
Jaws Using Local Wound Care’, J Oral Maxillofac Surg. 2018
Nov;76(11):2332-2339

70. K. Walton, T. R. Grogan, E. Eshaghzadeh et al., ‘Medication
Related Osteonecrosis of the Jaw in Osteoporotic vs
Oncologic Patients—Quantifying Radiographic Appearance
and Relationship to Clinical Findings’, Dentomaxillofacial
Radiol. 2019 Jan;48(1):20180128.

71. D. Hadaya, A. Soundia, E. Freymiller et al., ‘Nonsurgical
Management of Medication-Related Osteonecrosis of the
Jaws Using Local Wound Care’, L Oral Maxillofac Surg 2018
Nov;76(11):2332-2339

72. R. G. Coropciuc, K. Grisar, T. Aerden et al.,
‘Medication-Related Osteonecrosis of the Jaw in Oncological
Patients with Skeletal Metastases: Conservative Treatment Is
Effective up to Stage 2, Br J Oral Maxillofac Surg. 2017
Oct;55(8):787-792

73. A. Soundia, D. Hadaya, S. M. Mallya et al., ‘Radiographic
Predictors of Bone Exposure in Patients with Stage 0
Medication-Related Osteonecrosis of the Jaws’, Oral Surg
Oral Med Oral Pathol Oral Radiol. 2018 Dec;126(6):537-544

74. E. M. Varoni, N. Lombardi, G. Villa et al., ‘Conservative
Management of Medication-Related Osteonecrosis of the
Jaws (MRONJ): A Retrospective Cohort Study’, Antibiotics
(Basel). 2021 Feb; 10(2): 195

75. E. R. Carlson, ‘Management of Antiresorptive
Osteonecrosis of the Jaws with Primary Surgical Resection’, J
Oral Maxillofac Surg. 2014 Apr;72(4):655-7

3117110 13, 7T°9WN 110 ,07ITWAT N9 NKTEN



76. A. L. Watters, H. J. Hansen, T. Williams et al., ‘Intravenous
Bisphosphonate-Related  Osteonecrosis of the Jaw:
Long-Term Follow-up of 109 Patients’, Oral Surg Oral Med Oral
Pathol Oral Radiol. 2013 Feb;115(2):192-200

71. A. Giudice, S. Barone, F. Diodati et al., ‘Can Surgical
Management Improve Resolution of Medication-Related
Osteonecrosis of the Jaw at Early Stages? A Prospective
Cohort Study’, J Oral Maxillofac Surg. 2020 Nov;78(11):1986-1999

78. E. R. Carlson and John D. Basile, ‘The Role of Surgical
Resection in the Management of Bisphosphonate-Related
Osteonecrosis of the Jaws', J Oral Maxillofac Surg. 2009
May;67(5 Suppl):85-95

Q00

79. M. H. Abu-Id, P. H. Warnke, J. Gottschalk et al., “Bis-Phossy
Jaws” - High and Low Risk Factors for
Bisphosphonate-Induced Osteonecrosis of the Jaw', J Cran
Maxillofac Surg. 2008 Jan;36(2):95-103

80. A. Wutzl, E. Biedermann, F. Wanschitz et al.,
‘Treatment Results of Bisphosphonate-related
Osteonecrosis of the Jaws’, Head Neck. 2008
Sep;30(9):1224-30

81. David C. Stanton and Edward Balasanian, ‘Outcome of
Surgical Management  of  Bisphosphonate-Related
Osteonecrosis of the Jaws: Review of 33 Surgical Cases’, J
Oral Maxillofac Surg. 2009 May;67(5):943-50.

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



277 D"190N X7 )7V 0'7910NN NN

1.0N7w 2Xdn 7y 0NITR DI'X NIY1IN 072100 [N 50%

TDN'7 NXIN X7 X
17w 0"M'WiN XOIN DX TNON "IX

\ AXID '719'DN

TIRNTANART IR~
'7v DINN NX

D'NYy9'Y7 P NIAXID 7Y DM'WN
1IX P NDA DT

A

Co olggpge*’

SENSITIVE
PRO-Relief

*ITID |9IX2 DN7Y AXIN 7Y 7'V "D NIFMT 712" NNX
Colgate® Sensitive Pro-Relief n1tya

79101 '72 7¥X NIYI NP'TA YN

727 0'PIPTN 0791000 7V AXIN 7Y *T0 7pn

012 0"Y9 NIXNY niy¥nxa fax nio'7 a'7pn vy x7on

Pro-Argin®

82 170 n7pn Sensodyne® nniyY7

GlaxoSmithKline 7w niw1 [n'o Xin |"T1010

NPT YN NIFTYA NIOY7I W2 [WA 7Y NIXAINN '97 NNNYT W' T [91IX2 N7pn'7*

YI2P |9IX2 DI D'DY9 'DIMIFNIXNY NIYYDXA X N7 n7pnt

(P7WX 2%- 777V NNY) MPIN 27UX 5% NI7'200 NIYT 0MW7 NI797 00 DINWD noiv'7$

.0'719'D 5 INX7 NTaYN pNng

Zapera NIYYNX12'7I079-0"M71p 7¥ PIY 10 .1 :N1M9n

2. Hines D, Rinaudi-Marron L, Xu S, Lavender S, Pilch S. Comparative study of dentin
occlusion by commercially available toothpastes. Poster #3406. Presented at the

International Association of Dental Research Conference. July 2018.

Colgate

) g




Why do some patients feel worse with
a standard bruxism oral appliance?
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“Absence of knowledge is not knowledge
of absence” (Professor Carl Sagan,1934
-1996 Astronomer) This concept
encourages a mindset of openness to
possibilities and a recognition that there
may be unknown factors at play even
when evidence is lacking. In medicine if
we don't know the cause, that does not
mean there is no physiologic cause.

In January 2024, the editor of this
Journal, Prof. Benny Peretz raised a
clinical observation about  the
increasing number of patients with
temporomandibular disorders (TMD)
type complaints and of the many
patients who cannot tolerate a typical
night guard appliance. He also
described how the literature is full of
articles about TMD and sleep disorders,
and that it is difficult to understand
what generates the symptoms. This
same issue of the IDA Journal had a
review of an article’ that made the
statement “There is currently no known
cure for TMD".

In recent years, there has been increasing
awareness of the dynamics of the
craniofacial respiratory neuromuscular
complex? and how it relates to the
occlusion that has undergone significant
evolution, prompting a re-evaluation
of traditional dental theories and
practices. It is known that there is a
large psychosocial aspect with all pain
problems.

The complex relationship between
occlusion, breathing, microbiome®*the
alignment of the mandible and neck that
could affect blood flow to the head®®,
cranial and cervical nerves’ including the
vagus nerve®, has mandated a holistic
approach in dentistry®’°. The interplay of
growth, development and morphology of
the face and occlusion is now understood
to be deeply interconnected with
neurotransmitters in the brain/central
nervous system as well as the respiratory
patterns affecting overall body postural
balance that can have profound impact
affecting systemic’>™® and  cognitive
health'" in children and also in adults that
can also have informed consent issues
and influence treatment planning in
restorative and orthodontic dentistry'®".

Researchers insist on using terms like
TMD even though it is not a clinical
diagnosis. Dr Daniel Laskin, an oral
maxillofacial surgeon, who promoted
the term TMD 50 years ago, has stated
in recent years that it is time to stop
using it"® because it now creates
confusion by lumping many symptoms
together. A significant number of
“evidence-based studies” that use the
term TMD exclude most patents with
health problems typically seen in a
clinical practice and then draw
conclusions not base on reality?™. In
addition to that, statistical derived
conclusions using P values are made
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based on a small number of responders
(could be 10-15% more than controls)
making the study findings statistically
significant even though a majority of the
patients seen clinically do not meet
these criteria. The clinical context of the
how to wunderstand these finding
clinically is not discussed in most
research papers.

Many ask what do high level evidence
based (EBM) studies reveal? The
answer is that there are no high-level
EBM studies that include many or even
a few of the symptoms listed in the
previous paragraphs associated with
TMD. EBM studies have very few or
only one symptom (for example: pain)
called single variant analysis®?, to
simplify the study. This creates findings
which are not seen in a clinical practice
due to multiple morbidities that occurs
with most patients 2. What is published
are case histories from clinicians with
many of the symptoms listed above
and their outcomes. We should
understand that this provides a big gap
in understanding causality and
outcomes of treatments. According to
EBM protocol, we should use the best
available evidence and combine that
with our knowledge and experience
called abductive reasoning* until
better level studies are available.
Unfortunately, many often jump to the
conclusion that if a study does not
prove a problem that is connected to
the findings from our examination and
history of the patient, therefore the
problem must not exist. This is called
deductive reasoning. How to treat the
patient is a different complex problem.

An example of the above is seeing a child
or a teenager ( see photo 1A, 1B 2A, 2B)
with a complaint of bruxism, tenson type
headaches and/or painful TM] clicking
who presents in your office with a
possible variety of health problems that
have been typically dismissed as not
related to dentistry or to each other.
Combinations of problems might
include, sleeping all night but waking up
tired every morning, abnormal vision?,
hearing  loss**, forward head
posture®®?, scoliosis®*®', bed wetting®,
having learning and  behavior
problems*, tinnitus®, creating a mosaic
of seemingly disparate observations.

Dentists are in the position to make
recommendations that can have lifelong
consequences in children and adults’
well-being. Doing nothing (also called
watchful waiting by many doctors
including ENT and orthodontists®), or
providing the wrong style oral
appliance/night guard could exacerbate
symptoms®*3  possibly promoting
cognitive decline and physical changes in
the brain**, as the children get older
and in adults. Comments like “headaches
are not my problem, | move teeth” made
in recent years to a parent by a
university- trained orthodontist probably
based on intentionally vague
recommendation made by the American
Association of Orthodontists* and others,
could have medical legal consequences®.

A cascade of events in 80% of very
young children with a restricted nasal
and pharyngeal airway space, usually
with tongue thrust swallow patterns,
nasal congestion, enlarged tonsils and/or
adenoids can change face growth maxilla
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creating “long face syndrome”“ not only
affecting the mouth but the shape of the
nasal passage* and the orbit®. Mouth
breathing and congestion can affect
hearing®. In many people an obstructive
apnea condition can precede TMD
symptoms®. In older adults having a
collapsed or retruded mandible could
exacerbate obstructive sleep apnea (OSA)
symptoms and potentiate the risk of
degenerative disease like dementia®® and
decrease bone density®.

Physical and breathing abnormalities can
affect neurotransmitters seen with sleep
disordered breathing, and secondary
microbiome changes, reducing nitric oxide*,
serotonin, melatonin and gamma- aminobutyric
acid (GABA)* levels. The anterior to mid-
insular cortex in the brain shows lower GABA
and higher glutamate levels in OSA
compared with healthy subjects. These
alterations probably reflect a functional
neural reorganization that contributes to the
autonomic and psychological symptoms
with OSA, such as high sympathetic tone
(possibly causing bed wetting in children)
and refractory hypertension, and anxiety,
depression and cognitive difficulties®.
GABA has a muscle inhibitory effect causing
“relaxation” of muscles. A decrease of GABA
levels will increase muscle tension, and can
cause or increase bruxism and pain®.

The chronicity of pain can cause neuroplastic
changes in the brain called central
sensitization®’. This phenomenon can
explain why seemingly minor
musculoskeletal trauma with minimal visible
arthritic changes might cause pain that is out
of proportion pain®,

Usually, a narrow dental arch (not
mentioned in many studies), retruded
maxilla/mandible can displace the tongue
onto the pharynx reducing airway space,
promote forward head posture®® resulting
in neck pain®**® and headaches despite
published opinions that the occlusion a
person ends up with must be “biologically
correct”®. Forward head posture will cause
an upward rotation of the head and the TMJ
fossa with a posterior shift of the TMJ
condyle in the fossa® often seen in class Il
retruded occlusions that are often mouth
breathers®. A significant number of distally
positioned condyles in the TMJ have disc
displacements®’. Most orthodontic studies
ignore forward head posture and do not
visualize the entire cervical spine for loss of
lordosis as a compensating mechanism to
increase the pharyngeal airway®.

Due to genetic differences with tolerance
thresholds and postural adaptations,
observable symptoms can vary for each
individual  necessitating  personalized
treatments as opposed to standard
evidence-based studies (one size treatment
plan fits all approach). This is commonly
seen when a dentist only uses one style of
oral appliance for different diagnoses
related to orofacial pain, TMJ related
disorders and bruxism.

Might using a flat plane oral appliance that
will allow increase posterior positioning of
the mandible possibly increase
symptoms’®®?  Might doing botulinum
toxins injection only in the masseter
muscles for bruxism, ignoring the other
painful muscle in the head and neck
provide limited “success”?
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An example of an appliance that can
manage painful clicking, intermittent
TMJ locking (anterior disc displacement
with intermittent locking) and/or upper
airway resistance syndrome (UARS), or
mild Obstructive Sleep Apnea (OSA) is
an anterior repositioning appliance
(see photo 3). Often these appliances
must be worn all day and night for a
while until the pain complaint calms
and eventually wear them only during
sleep, depending on the history,
symptoms, imaging, diagnoses and
response with treatments. Systemic
and cognitive health could be at risk if
nothing is done”.

Symtomatic children and adults who
are seen in an orofacial pain practice
are estimated to be about 11%-31% of
the population’. Pointed questions
and observations about getting restful
sleep, mouth  breathing, pain
conditions, headaches, neckaches,
forward head posture, narrow dental
arch, long soft palate all point to the

possibility of a compromised upper airway
that must be investigated by ENT and by
a dentist with expertise in this area as
for providing provide informed consent
with treatment plans.

It is unfortunate that children with this
type profile (long face, retrognathic
maxilla or mandible, narrow arch) often
seen by orthodontists who tell them to
return after all primary teeth fall out
(post puberty) creating a situation of
diminished options to widen the arch
and protract the maxilla and mandible
without split palatal or maxillofacial
surgery”. Not starting treatment at a
young age could allow the neuroplastic
changes in the brain to become
permanent.

It is clear that a majority of the
population will function well with a
typical flat plane night guard oral
appliance. We need to be aware that a
large segment of the population has
complex health problems that needs a
thorough analysis and diagnosis.

Photo 1A : Morning Tension Type Headaches, 7 year old.
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Photo 1B : TMJ painful clicking, intermittent TMJ locking, feeling tired when waking up, forward head
posture, tension type headaches, neckaches, 15 year old.

2B 2

Theraputiic bite postiion for oral appliance and orthodontics (molars are now in class | alignment)

A
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Photo 3 : Example of an upper and lower anterior repositioning appliance, both appliances create the same
bite position, while either is worn, there is no TMJ clicking. The upper is usually worn while sleeping it could
also increase pharyngeal airway space.
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Iron Swords' challenges: The role of the IDF's Identification Unit in
advanced casualty identification

Shemesh A.***, Gal A.*****, Lvovsky A.***, Hamed W.**»**** Valk D.*****

* Department of Endodontics, Israel Defense Forces Medical Corps, Tel Hashomer, Israel,
** Faculty of Dental Medicine, Hebrew University of Jerusalem, Jerusalem, Israel

*** Department of Orthodontics, Israel Defense Forces Medical Corps, Tel Hashomer, Israel,

##%% Department of Prostodontics, Israel Defense Forces Medical Corps, Tel Hashomer, Israel,

w4 Institute of Criminology, Faculty of Law, The Hebrew University of Jerusalem, Jerusalem, Israel

Abstract

The Unit of Casualty Identification and Death
Circumstances Investigation  Unit s
affiliated with the IDF Medical Corps. lIts
latest  operation  during  Operation
“Protective Edge” involved the identification
of 70 fallen IDF soldiers. In recent years, joint
exercises were conducted with the Military
Rabbinate. The latest exercise, in May 2023,
simulated wartime conditions, focusing on
casualty identification, investigation, and
treatment.

On October 7th, 2023, The Unit was
dispatched to Shura camp to assist with
what became clear is a mass casualty event.
Dozens of professionals, both enlisted and
reservists, were quickly trained to support
the mission, working alongside
commanders for control, supervision, and
assistance in biometric identification
efforts and cause of death investigation.

Identification Methods:

The most common method involves personal
recognition by two witnesses who knew the
deceased. Additionally, three biometric
identification ~ methods  are  used:
fingerprints, dental records, and DNA. These
methods require comparison between Ante
Mortem (AM) and Post Mortem (PM) data
collected before and after death.

Dental identification relies on unique dental
features, aiding in cases where having
fingerprinting is impossible. The unit's dental
team, comprising three military dentists,
utilizes mobile X-ray equipment and digital
scanners for rapid identification.

DNA identification serves as the last resort,
particularly in cases of severe trauma or
partial remains. Samples are collected from
bloodstains on special paper (FTA) during
enlistment and from the remains during
processing. DNA profiles are compared
between AM and PM data to confirm identity.

Comparative Analysis:

Comparing identification rates between mass
casualty incidents and routine operations
shows a higher reliance on dental and DNA
identification during mass casualty incidents
due to difficulties in personal recognition.
Consequently, dental and DNA sampling and
analysis during such incidents have increased.

Conclusion:

The Unit's operations, particularly those
following the Iron Swords War, have efficiently
identified over 600 fallen IDF soldiers using
various biometric identification methods. By
comparing AM and PM data, collected both
pre- and post-mortem, the unit ensures
accurate and professional identification for
burial purposes.

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



Exploring the nexus between micronutrients and periodontal health

Berg Y.*, Mayer Y.***
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Abstract

This article explores the relationship
between micronutrients such as vitamins,
minerals, and omega-3 fatty acids - and
periodontal health. It aims to provide a
comprehensive understanding of how
these nutrients impact periodontal
diseases.  Evidence suggests that
nutritional factors play a pivotal role in
maintaining the delicate balance between
oral microbes and the host immune
response, making periodontal health a vital
component of overall well-being.

Vitamins play multifaceted roles in
periodontal health. Vitamin C, for instance,
is known for its antioxidant properties and
its ability to support collagen synthesis and
bolster the immune system. Vitamin D has
been linked to anti-inflammatory
responses and regulation of the immune
system, highlighting its potential in
preventing periodontal diseases.

Minerals, such as calcium and zinc, contribute
to maintaining the structural integrity of the
periodontium. These elements aid in wound
healing, bone density, and influence the
susceptibility to periodontal diseases as well.
Iron is also an essential micronutrient which
is involved in enzymatic processes that
impact the health of periodontal tissues.

Omega 3 fatty acids are renowned for their
anti-inflammatory properties and emerge
as promising agents in periodontal health.
Research suggests that these essential
fatty acids can mitigate inflammatory
responses, potentially reducing the
severity of periodontal diseases and
promoting tissue repair.

By synthesizing current knowledge on the
association between micronutrients and
periodontal health, this article provides
valuable insights into this complex interplay,
drawing on a wealth of scientific studies and
clinical trials.
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Pulpotomy in primary molars - past, present and maybe future.

Zilberman U., Haviv S., Fatale L.

Pediatric Dental Clinic, Barzilai Medical University Center, Ashkelon.

The rational behind pulpotomy in
deciduous molars is based on the
assumption that the pulp tissue in the
crown chamber is infected, whereas the
pulp in the root canals is healthy. The
purpose of pulpotomy is to preserve
healthy pulp in the root canals till normal
exfoliation of the tooth. The dressing
materials used today include: Formocresol
(mummification and chronic inflammation,,
carcinogenic and mutagenic), Ferric
sulfate (which stops bleeding and may
cause internal resorption), MTA and
Biodentin (calcification of root canal
openings and expensive) or diode laser.

The dressing material should prevent
secondary infection in the root canals pulp
and sterilize the canal openings. lodoform
based materials are used for pulpectomies
in deciduous teeth with high rate of success
and they are bactericidal. The aim of this
paper is to describe the dressing materials
in use and to analyze the success rate of
pulpotomies with two iodoform based
pastes - Endoflas and Metapex. Endoflas
showed 100% clinical success and 90%
radiographic success with follow-up periods
of 0.5-6 years. Metapex showed 20% of
radiographic failures due to extensive internal
root resorption, with follow-up of 0.5-3 years.

The Journal of the Israel Dental Association, vol. 41, No.3, June 2024.



Diagnosis, prevention, and treatment of medication related

osteonecrosis of the jaw
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Abstract

Medication-related osteonecrosis of the jaw
(MRONJ) has emerged as a significant concern
in clinical practice, particularly with the rising
use of antiresorptive drugs. The use of these
medications for various indications and the
evolving of new treatment protocols as well as
the extended period of drug administration
have led to a cumulative effect which in turn
increased over the years the risk of MRONJ.

The consequences of MRONJ are profound,
exerting significant impact on the patients’
quality of life. The necessity for extensive
resection surgery to remove the necrotic bone
adds a considerable burden to the therapeutic
landscape. The complexity of the treatment in
some cases emphasizes the importance of
prevention as a primary focus for clinicians.
The cumulative effect of antiresorptive drugs,
taken over many years, requires a heightened
awareness and proactive measures to reduce
the risk of developing MRONJ.

Recently, dental clinicians have been encountering
a growing use of antiresorptive drugs.

Consequently, there is a crucial need for a
comprehensive understanding of the risk
factors contributing to MRONJ. The current
review focuses on the American Association of
Oral and Maxillofacial Surgeons’ Position Paper
- 2022 update, as well as the Italian Consensus
Update of 2020 on MRONJ since both provide
valuable insights, offering  quidelines,
recommendations, and refining protocols for
the prevention and treatment of MRONJ.

Patients taking antiresorptive drugs for
osteoporosis, with no additional risk factors,
undergo standard treatment without alterations
to the established treatment plan. However, it is
essential to outline the low risk of developing
necrosis in the jaws. In contrast, individuals
taking these drugs due to malignancy necessitate
atailored and more conservative treatment plan.

In conclusion, the insights provided by the
American Association of Oral and Maxillofacial
Surgeons, and the Italian Consensus Update
enhance our understanding of MRONJ, guiding
clinicians in navigating its complexities and
improving patient outcomes.
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Why do some patients feel worse with a standard bruxism oral

appliance?

Larry Z. Lockerman, DDS

Diplomate, American Board of Orofacial Pain (retired)

Diplomate, American Board of Dental Sleep Medicine (retired)

Clinical Instructor Orofacial Pain, Department of Oral Pathology, Oral Medicine, Maxillofacial

Imaging, Tel Aviv University School of Dental Medicine

Abstract

Dentists are seeing an increasing number
of studies and opinion review papers in the
professional journals about temporomandibular
disorders (TMD) that has increased the
confusion about this topic since the term
TMD is not a diagnosis and has no clinical
meaning. The complexity of the dynamics
of the structures associated with the oral

cavity has generated terminology like the
craniofacial, respiratory and neuromuscular
complex. Dentists must be able to screen
patients in order to determine who are the
ones that might need a thorough evaluation
of their symptoms and health, and who will
benefit from a typical flat plane oral
appliance night guard that will not make the
symptoms worse.
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A few words about the continuing education project that is
reqularly held at the Israel Dental Association (HARASH)

| would like to direct the spotlight to a one-of-
a-kind enterprise - the project of the
continuing education and seminar days that
are regularly held at the Israel Dental
Association (HARASH).

HARASH's bulletin board is full of announcements
about lectures, professional seminars as well
as webinars held on Zoom. Clinical issues,
organizational issues, issues related to the
financial management of clinics, CPR courses
at various levels and so forth are presented at
these seminars. This is a tremendous
enterprise whose goal is to maintain a high
professional level among dentists in order to
provide adequate dental care and service to
patients.

Hundreds of HARASH members from all fields
participate in these events. The lectures and
seminars contribute a lot to the overall
knowledge of the dentists.

This is evidenced by the participation which
takes place every week in every event, and by
the many letters of thanks received.

It is important to know that behind this huge
enterprise for professional training stand many
of our friends who are involved in both the
organization and the delivery of lectures or
seminars: The chairman of HARASH, who opens
every training day including those of all the
various  professional  associations, the
continuing education committees of the
scientific council and of the central committee
of HARASH and their chairpersons, and all the
secretaries. All of them do work to keep the
continuing education enterprise, and for that
they deserve a huge THANK YOU!

Hoping for a quick return of the abductees
home and hoping for calm days,

Prof. Benny Peretz
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