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Background and Aim: It has been suggested that osteoporosis may be a predisposing factor for periodontitis
and tissue destruction, thus periodontitis and mandibular bone density might be related. The purpose of the
present study was to evaluate the clinical signs of periodontal tissue destruction in postmenopausal women.
Materials and Methods: In this cross-sectional study, 60 postmenopausal women (51 to 78 years of age)
underwent radiographic examination of the right mandibular premolar. Mandibular bone density (MBD) was
measured using optical densitometry. Periodontal status variables examined included: probing pocket depth
(PPD), clinical attachment level (CAL), bleeding on probing (BOP) and plaque index (PLI). Data were
analyzed by statistical tests using P<0.05 as the limit of significance.

Results: This study found no statistically significant association between the four indicators of periodontal
disease and mandibular bone density, but there was statistically significant association between mandibular
bone density and the number of remaining teeth. There was also statistically significant association between
PPD and the number of remaining teeth.

Conclusion: These findings suggest that individuals with high MBD seem to retain teeth with deep
periodontal pockets more easily than those with lower MBD.

Key words: Osteoporosis; Periodontal diseases; Bone density

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 18; No. 3; 2005)

o>

4 1l gyl Spile 5 (uxe Slge (il ol asitie 5 pleinl Sdplie (slosr il Sopgtiel 1A 9 A
2ol cldle b o Lials (amount) Hlage s 5l S g Cawl xub (composition) oS 5 kil leseil a7 glaieS
Comdy (el Saa L b adlhe cunl oud bl JWog sleesbon 5 jonstiol ole bl (8L (sl 5)ln Slisios

25 el jgrgie VL Gloeils > JWag (slowas i
i8S 8 gy 3yg0 BOIVVE BIAY s 50k b joagie (o VL @15 Fe hnogi 5 (haile adlllas ) )3t amn 2 (995

OS3g2 y3 i — S 35> 031 — oMl 5T olEtils — wd e bl — )l SLLd— 65 1 J9hume He T
VYAV — PYV-FSYY— YYOSFOVY -V : ils

AR


http://jdm.tums.ac.ir/article-1-311-en.html

Downloaded from jdm.tums.ac.ir at 21:25 IRDT on Monday May 7th 2018

OUSod 9 (o paw 40bld S Jgrgie o SYL OLJ 0> s gy Slewaslis g p

SN Sl Sloead L 48 s lge STl oslinal b Sl BSel ohlew b 3 cusly Jgl Jgeon olais
IR ol (bl pld 8l Cl g (65 0jl (Stena (8 Cuwd g (35 Cop > SRS «Simgn Ges (PLI)
S8 Cuoly Jol Jaooy olais adyy GBlybl abd Jla o lezcunl 1S15 Wl o (glp Nud wyp pogiondly ol lawgy Gad g
odlazul b ool Cawd 4 leMbl 3,5 Ggumo whid y2 ateuily lgie 4 g dolre 28 bla a1l W0 asudio (ol

&3 sme zdaw L Mann-Whitney 4 Paired Samples t Pearson  Siwwes cops Kolmogrov-Smirnov cksge;l ;|

2585 518 o lol Julow 3590 (P<+/+0
(P=+/+Y) oy olis by gme 5 puius (glalaily Kingy Gos (SlS yuxio b onlodly (sleglid sl caddllas (ol j> ilvdidly
sl o515 b owlandly (slegliss sl Gl 392y (Sl sl puiie 5 plgril W51 o )P BLS) @ 59 9

{ P==1/+0) Cacusls 5439 oylol Jlas 5 (o)l gime 4ol 35
ly JWde s Baes eS| shyls sleslus .Luly.: )1)é| a8 Dgus oo g il K lesainl (o b Sawe 6‘977‘*" ‘5;479;3
W ol iy

9 peiinl £ Slgztunl 0345 ¢ ylgstinl @S5 fcaiing (o 319 uls”

OWAY Jlo W o leis 1A 0,95) O jes Gilo)) ,GL'M)QJ. Oloas g é.fu).: f}l‘ 2Kl Lfi.w)ubu) dxo

il 4 sl jrin Ll Sledlgel S
Iy JWogy Gaes Sl gl sloilid «SK3g p gl
Ozl (ST adllas cpl 50 G5l 0 oSS S8 o ey
DP9 4 oml S8 SS)8 g ojre (gt 908 (15
M5 (6505lul dual-energy x-ray absorptiometry
Slozcwl 00 ) Ko g Kribbs gass o 8,k 51 «(Y)
by ad (g5 0jlal (g togindly Sl dlowg 4 (ynly SO
it L3 ISl sllgseinl S g s IS S
Jopeiiwl &S Cunl odd i)l puiomed (FD) Sb ol
Colbus i yieS ol SO lasuinl (ST tals cely
08ilaBl (sl dlaws yials 5 9055 Al j3 1WS5,e8
(V) 2980 o 5
Cume Cuiidgy g jgpotin] & Al cpl 4 g |

o OYL L g S e 1S 1) U5 g obye 5l g
B85 (V) b il olew 90 (ol 4 Ml Jles
Ay o sl A (690 M ey 5l 6K o)y
JW3g 5 lopadls Candy b)) Sua b ol adlas

postmenopausal )3 ;3 (Jlw YA=AY) cpme U5

.

400

Sl (g5lows (sl (0StEOPOTOSIS) ;g 53 gZiaw
Sople g game dge LialS 4l aasuie g lgsel
Sy bl gl &S GlaeS A ol lesil
(amount) lds ,as ;| Js sl audo (composition)
s el (osteopenia) | uekiwl b o ialS
(YY) ol g 3 g2l

Sleslon 5 sonsiinl b5yl 3590 )3 p3l Slelo )
Slow 43 S| canl @B plonl (o0l Sl JWog
o Wb Goie Jole S el 36 JWog
Chptg o Mol o Jele o] 4 Cund i Comleo
S oo Ll (il A5 lgeinl o5 pogasy len

ol 4 VY 58 adllas ;> Manson 4 Ward
Pe (B3 53 Sangtiel & (9395 sl &5 S Ao
Sy 9 Jogl ploseil () Casd I ey i 4
9 Klemetti yisen §(Y) 20,5 0 09,5 (pl )0 (oo
Slgize &S Lolil &5 007 5158 postmenopausal

;o


http://jdm.tums.ac.ir/article-1-311-en.html

Downloaded from jdm.tums.ac.ir at 21:25 IRDT on Monday May 7th 2018

(VWA Jle W o ke )1 A 2)95)

Ol Sloss (sitdlag Oloss 9 (Sib sy pole oSl (S juilass dloxs

Slr ghe  ghasls b el elds
Singy oe HPLI) LuSanl S H(CAL) Sails
HBOP) (pScsn pa s HPPD) csl
S SleMbl py8 45 g (65505l

SH JpS Sl Gl SN a2y e Sl
Tobw | pE 4 Lilis polaw plos . edlizwl O‘leary
Tobow e A5 auiél disclosing tablet a JljolS]
SIS CMe pogase pp 3 (a9 Sl
o e bl dgmg pas g ) das L S D59 0 S
Ol o 5 Sy (g5l oo oz b g 105 0315 (L
(A) dol sy WSl 51 (G153 29290 gl

15 g JWdgy oy jl odlizel L 35 PPD 5 CAL
9 JBLguws (JBL (JBlgse) iz 2 j asl ke
5 S oasl b ad (pjle alols (e b sy 4 (155
50 6500l yioska o 3 8L Gos b CEJ alols
@)

e pled j3 g JWogm gy il eslaiwl L BOP
S50l b s (6,803l Cus i p s ya 3l asl
Ve el ae i oaalie Cge Sl Gos
sdalie pie Gjgo ) g (+) Cedle (ghyigs 4l
>y s Coled 3 9 W3S Gl () e g
15 gl dblee )90 (g5 S5l s0)d Spge @ e
0°)

P iy 4l Bdod ol cwl S5 4 pY
W8)S )3 gy 3p90 po Jge (slaghais

Cusly Jgl Jgeoyy s 5l Gzl @815 s (sl
Silye eSSl eslinal b JSlisy (SS50l) ol S
Sl aly dKiwd S5l o)lee den 0T A

" CCAL: Clinical Attachment Level
T PLI: Plaque Index

* PPD: Probing Pocket Depth

¥ BOP: Bleeding on Probing

4

A5 plox

IR 9D

5 el eogi g (shie gy 4 B ()
lp oS JUo 00 YL 115 o ) adllas 390 (slandiges
O WA-AY oz Jl (Sl slaleys
03,5 dnnlye oMl Il oKl Sdpiliy easiiils
A ol widg

OB i 53 g alde oS & dagi L laaiged olus
SySdged AD aB)S a5 )85 Fe SISl g g
9 (DAl Oygo & g O Bubd p e G5 pl )
U pods B9y 2 (poyiwd )3 ladiges 5l g (Jloslps
8l ol p3Y slaw (6yglxen

dylee 0dalin dnlas (b, il bodly 6yslaes (sl
JSelisn SSpdly ans g welidunyy JooSS o SeilS
Ca Cold) S g 25k aa gl o Ghlew A o2lazl
AB)S L5 byl 2)90 059 b () Sen

Solowr g Joro qw 4 by Sl
slidlye 9 (LS Jwagp oy 9yl Bpan i Satuns

Cud daliduoy )3 (2lad oy Bb 5l (LS Jog

H3lag ©)ls addlas | Gl 2o lo )l

(S ¥ 5l U gte £95 =

28 Sdalie gilow 2 b 339,510k (low alib -
S8 o g3l gl

syl jl de (SYsb by polis edlaiwl —

Omb S8 b gl can il S e |yl -

oy ey Jyl o0 526005 -

Solow Cumdg Sl bl (9 lean Jdg  ailes
5 Cos o bl (S5l spiihy Lawg o
Jdg 0 oy g aul jl odlitnl b Leaste bl


http://jdm.tums.ac.ir/article-1-311-en.html

Downloaded from jdm.tums.ac.ir at 21:25 IRDT on Monday May 7th 2018

OLSed 9 o debld 55

Jngie g YL 0L U3 JWBs g Sleaslis (w2

ALl )y JSlsy adlate g galieY Vgigll con s
P Ly Glyie 4 g b (058 bl o515 (e
(Y ab cusbl old

W35 Sledbl clapyd 3 odal Cund 4 @l
@ g gl ganail Sl g8 laodly e
Slaold a5 al) blid 5 oy Gl Gy
P ) 8 oS Glapsie I Sl ssdalbre
S50 e ol 5 Sl 3

el 33l ) esliul L oxd (syelpes cledl
oo Kolmogrov-Smirnov clsge;l 4 SPSS

s Paired Samples t Pearson  Siwen
dy90 P<+/+0 (gl jmo daw L Mann-Whitney Rank
bS8 olel oo

yadl

J oo G e G5 P S 2 S

sloleyy el WA-AY lass Jlo o oS sl
ol (S 5lin 0aSisly awsds yisw 4 (Sl
Vo Jgde 0 b bl wing 03,8 axslye oMl 5]
Sl adlhe (Sl Sbsite 5 G 4 bgrje sloally
lp Pearson  Siwed copd 90jl ol s
J$gl (sl o515 5 (SeielS slojite Cndy (o)
pfl)}' O ly d)lbul.w bls,l C)?"ﬂ O‘ll A oslawl
¥ Jgiz) ol s (Siels” glopite 5 Joigll ol
aayly PPD SIS o 5 0dilasdl (sloslid sl
g oy dasly (P=+/4¥) caild dg3g (gylel Jas 5l gyls e
gisa (P=+/++8) 39 Js gme g)lol Jha I CAL e
bl 55 3l 35 CAL L BOP _SuilS it alal, s
slolod Sl o eomen (P=e/v) g b e

9 Y+ KVP claswie L MCX Digital S 5.l
25 oolizl agl +/F b oloj LA mA

E ce, w b Agfa-Dentus M2 oslaiwl 390 olid
Lo 3155205 plas 53 9392 (V 0jleud wlid) (Jgemo ojlil >
L pyssesll iz 51 (step wedge) sl o5 S,
Vo ojlil 4 S ya) aly cuin Jolds ol +/0 Colius
buwg guas 065 (pl &5 (claisS @ fad eolatwl (jiesdes
Ol S ot 3 b odlr ol 4l
S rogipnild Sl g 5l Glizebl (sl e ad 3 Ll
(V) 23,5 wal il (gla S5 020, 5

» 6 4 bite block bwg old 3)lse der jd
s Sl whd Jsb yome oS €S IE Sl ol
b pld &5l ped e il gl (Job
L sjlge (distortion) zlsgel Jolas U s ob (Sies
RO P T REARTR

2 b eSS Jgy 3 S8 5l ey bapld Sl
Sroied @ pld i 4 ek des wdllas 0)95 LY
pegate (yy oS bwg g Jite ol (55 plojle
5 30kl lapld o g el Loyl is b0 (2 )i les
P92 2 )8 &

Dent-X Film 81,5 55l, Silogil olSiws jd ol
a0 PV glod o agl A g addd ¥ wle 4y g u8)S )8
Jo g g yarls Jnlpe g ax > YA glod g jaeb
503 g <53 5 515 S o 51 (g Iopld 05
AAd ) Macbeth PD504 Jluous g9 5l yogianils
slopld den ) Gpegiuil coue I Glebl
e o Laie d Ky aedd Lnl iS5,
WS15 ol 2l e 5 2,5 e (stepwedge)
Sy J5) Jgneg ol155 ey S el oz > (i

01558y pd &S Wb bl gl 4 dbd Hlos o)

5Y


http://jdm.tums.ac.ir/article-1-311-en.html

Downloaded from jdm.tums.ac.ir at 21:25 IRDT on Monday May 7th 2018

(VWA Jle W o ke )1 A 2)95)

Ol Sloss (sitdlag Oloss 9 (Sib sy pole oSl (S juilass dloxs

09995 46 JIS,98 s g o515 ¢ Syl 035
399 Sl s bl Gongtinl 4 Mive jogie YL
s (V) Vainio 4 Klemetti cldlas zobs .(d) 5)b
Oyl W81 b gl 55 (VF) o,Ken 5 Klemetti
5 JulSul sledlgseinl  gane (gloime w3l cov yul SB
Gy s sl & el ages slalen b
dle o) Sl (Ko Slilas opl Ngd o olgseal
L JUSwl slglgziinl g ool S8 gkl &5 win

Sl e b ye SouSe

3550 381 3 o515 b da o SidlS (5la eiio - Jgi
(25 5+ 3laws) andlio

e B1yol g (ko | G810 | Bl o
DAY \A/AR Vo | ¥A o
¥/raz-/AY sive | ¥ PPD
YV/VFEYV /5 N CAL
YIYVEY/) sivs | V5o BOP
VOF/YYEYV/EY YoV WY/ Density
AYY£4/-5 ¥ PPD3
Ve IEV/YD 5% CAL3
¥F/AAMNR/ZY YA A Josledl (sloslis slass

Probing pocket depth :()

Clinical attachment level (Y

Cawl 039y yionleo V}IML@ S Kgp os &S ply doyo oF
035y yioska ¥ 31y gl (S8 (Stivr paw & 2l 2o 0

Ll

()
(")
bleeding on probing ;> Cute (>l Ao )yd (V)
)
)

Cild dgg 6yl sme abasly (oylol i 5l WS15 g enslesdly
Olgziw] Sdre (glgie iol38l b aST e pds {(P=+/+0)
Candy (o) 18 Glll g eledl sloglis dlus
9§ Satamas (Sylony b 28l 3 (515 5 (SlS gla piie
sl uL“’ aallao D)90 Cumo> 3D w d)lo.ﬁa_ 9
Ot 8 YA 5 St (low b )85 VY (g jl &
Cll 39 09)5 93 o )P me bl BB
dy90 s yize yle ;i Mann Whitney Rank jg0;l
6,8l Bz cpl 50,00 @le b L Ty (gl e
VL s (:Sle idgy Spats (Slon 4 Mo oS
Bl i Seatms (glow o DBl 4 s )

(P=-/-Y)

S
)

Srogmih Sl S5 ol s

b ol Jiags (slpasls b ol blo)l )
s pregiandly JUul ¢ Son 5 Kribbs (j3)l5 3.l
S JSelsn Sy ol b ol S
23l onl SE Sl o5 s > el iy
& b ol K aass o )Ser 9 Kribbs ¢()))

(s £+ 3laxs) (Pearson Siwaod (y9031) andllae 3,90 (S paitio (p (Siwmnod (31500 =Y Jou>

Density CAL BOP PPD o .

P-value r P-value r P-value r P-value r P-value r S
«[AY oY ofee - IY¥ -[55 —/[+0 AN of - - O
A7 ofe¥ ofee -Iv5 ofee - /¥¥ - - AN of e PPD
JJOF | /ey ofee oI¥. - - of e I¥¥ JJEE | =40 BOP
[ay of+A - - ofes /¥ ofes IvF ofee <IY¥ CAL
- - -JoY of+A JOF | =l | SINO | e[eY | LAY o[e¥ Density
R e R A R R A AR A B R S T AT e LY N v e A s IRAg R

SY


http://jdm.tums.ac.ir/article-1-311-en.html

Downloaded from jdm.tums.ac.ir at 21:25 IRDT on Monday May 7th 2018

OLSed 9 o debld 55

Jngie g YL 0L U3 JWBs g Sleaslis (w2

S s Yeb i 1y fliolpiliy ciiua Xieo
Slyome b & gLl JWagp Candy ST (o 50
Gl caliol oyl blsyl JuSwl slyplgscul  Sase
OBy cwd gy p janstiel d SIS bre cp
2 Nl Jy )l i JWagn silom > plosen]
adlas > (1) LS S Gl co)BS e )
alveolar bone loss ;e L metacarpal index L]
L ol)Ken g Elders 8,b 5l .l onid duslio 5)8 12 j»
au ol a Jlo 00-¥F o 5 YAS (5gy o adlas
Syio Gn )P L) g 0 S & Sa)
JUlSl - sldlgzeul w815 9 JWdgn silow (SuidlS
Eord 2 (oo i JUISl plogeinl 0395 5 2,15 392
Al plgiees s |y a6 ol (Jy W8 o8 Wl cuing
gzl 0355 (Al dLEld dgmg Cuidgs p ST a8 s jg0
00) b saled IS S gilew ©ud g9y p JUSW
e & S o)l oLKea 5 Weyant  yiccen
JUSl iggtal (e ylosine oLyl 929 2 JIo (sanlyed
(VF) 285 3929 JLdgn 3 5lows 2 Ml Jlozl o331
3j90 gy Cunl (e &5 Gl (6)908 &S5 (pl 95
Olgiml 6515 6 pSoilul Can pols ddlllas > eslail
s gpstinl adg) WMo s cap S 05 4
Sy Olies I ool > (g ol Gl Jg ails
Cawl Jolite 815 gs0l) 4
sliloial @515 oy p SSmn ol adlas )
@l dwlie e 4 (8K 00 JUS
Olis a5 Wyl dgms (Hluw Oldlas as Sl
Syl o515 L 55 eyl o515 amd e
G ddlae S kS g Ml by JUSWI
Gl pols cle & Wl o &S Cunl sl 5y bl
3)90 SBdiged o> g jlaw CBl sl )lre dalllas 5)50

(V7) 8L (o)

Szl W81 &S o ol ol i s

99 (51 sxe byl oileudl (sloglin slass 5 ol SO
s ¢ ylgzinl (Same (o (iuli8l L aST mepds )1
s o owper thbiee SRl g esilagdly (slegluss
5 pstes dlaly 35 CSL Gas 5 sledl (sl
Mass iol8l b a8 me cpl 4 )b dgmg gyl pxe
Ohle b o Gl s 8L Bes sdileudl (slpslis
Cage omb S8l puin Sl Gl S0
Geos seSL gl clailiy aslgn oly8l oS ded o
duwwlde b8 zols pl )b o5 S8y g |y JWog y
ol cplabl o o )Sen g Klemetti adllas gols b
@ ggie o YL plle Skl 59y 2 295 adllas
e lsie & oltl 8 i, xS ol
3l & G el iy il > SISl sl
Ly Jiogsy Gaes S gl sloglin «SKig p gl
ohSer o Klemetti asllas )> .(F) 8l 0 o yiny
SE )55 9 aojre (i c»oé o> o‘aﬁﬁw' oSy
adllas 9>y > &S Cuwl S @ p5Y (F) M L;,,So)'lxl
MBS L8 B 250 gl o YL el
slesls VA Jlo > Kribbs 5155 sl yuioren
5 omb SE gl (S5 el Gepstiul 4 Miw
Mo p ol & Cond onlau8l (sloslin slawy ials
OGNS un (Jg 03,5 odalie cailiio o b jopgtinl 4
OO JWagp slapsie a5 5l 09,5 95 (il s
S5 SaS5 5 g g adlan > (V) cand on

Lol odds eolazl J&uldf u_él)fyal) Lg):;pwb

« m; o435 Manson 4 Ward ..))]JJ D39 (50 gxo

kolgzewl 0 0 Gixe slgire Cunsg jl a5 (3l 8l

2


http://jdm.tums.ac.ir/article-1-311-en.html

Downloaded from jdm.tums.ac.ir at 21:25 IRDT on Monday May 7th 2018

(VWA Jle W o ke )1 A 2)95)

Ol Sloss (sitdlag Oloss 9 (Sib sy pole oSl (S juilass dloxs

oS5 o 9 2185 3929 (L)) (hlew JWdg y Cansyg
bliyl snledl slpglus sl 5 ol S8 lgsel
gl )3 il (Sdne gz g ) 3929 ()3gne
bl ledliy wilgn ol 8l &S dgd 0 Cage ol SO

Wy 0l S8y b |y g p Baes <Sb

hlie & 5 b Sl 53 4 oY el
oo Gldlas b adllas pl Siglaie (sleidgisee
Oldllae piren 5 Gldllas 465 -l el full scale
g JUSwl slpglgzcunl awypm yelaie 4 longitudinal
JL5ogs s (louad s Slpsi b 3y50 90 (pl duslie 5 (0SS
P yso ka3 4 (698 b3 (e 53

o 45 3 e i addlae )l edel Cund 4y uls
&b
1- Andreoli TE, Carpenter CCJ, Griggs RC, Loscalzo J. Cecil Essentials of Medicine. 5" ed. Philadelphia: Saunders:

2001; 654-61.

2- Wactawski-Wende J, Grossi SG, Trevisan M, Genco RJ, Tezal M, Dunford RG, et al. The role of osteopenia in oral
bone loss and periodontal disease. J Periodontol. 1996; 67 (10 Suppl): 1076-84.

3- Ward VJ, Manson JD. Alveolar bone loss in periodontal disease and the metacarpal index. J Periodontol 1973; 44
(12): 763-69.

4- Klemetti E, Collin H-L, Forss H, Markkanen H, Lassila V. Mineral status of skeleton and advanced periodontal
disease. J Clin Periodontol 1994; 21: 184-88.

5- Kribbs PJ, Chesnut CH, OttO SM, Kilcoyne RF. Relationships between mandibular and skeletal bone in an
osteoporotic population. J Prosthet Dent 1989; 62: 703-707.

6- Kribbs PJ, Chesnut CH , OttO SM, Kilcoyne RF. Relationships between mandibular and skeletal bone in a
population of normal women. J Prosthet Dent 1990; 63: 869-74.

7- Kribbs PJ. Comparison of mandibular bone in normal and osteoporotic woman. J Prosthet Dent 1990; 63: 218-22.
8- Oleary TJ, Drake RB , Naylor JE. The plaque control record. J Periodontol 1972; 43:38-41.

9- Newman MG, Takei HH, Carranza FA. Carranza’s Clinical Periodontology. 9™ ed. Philadelphia: Saunders; 2002.
245-51.

10- Ainamo J, Bay I. Problems and proposals for recording gingivitis and plaque. Int Dent J 1975; 25: 229-35.

11- Kribbs PJ, Smith DE, Chesnut CH. Oral findings in osteoporosis. Part I: measurement of mandibular bone density.
J Prosthet Dent 1983; 50: 576-79.

12- Mohajery M, Brooks SL. Oral radiographs in the detection of early signs of osteoporosis. Oral Surg Oral Med Oral
Pathol 1992; 73: 112-17.

13- Klemetti E,Vainio P. Effect of bone mineral density in skeleton and mandible on extraction of teeth and clinical
alveolar height. J Prosthet Dent 1993; 69: 21-25.

14- Klemetti E, Kolmakov S,Heiskanen P, Vanino P, Lassila V. Panoramic mandibular index and bone mineral
densities in postmenopausal women. Oral Surg Oral Med Oral Pathol 1993; 75: 774-79.

15- Elders PJM, Habets LLMH, Netelenbos JC, Van der Linden LWJ, Van der Stelt PF. The relationship between
periodontitis and systemic bone mass in women between 46 and 55 years of age. J Clin Periodontol 1992; 79: 492-96.

16- Weyant RJ, Pearlstein ME, Churak AP , Forrest K, Famili P, Cauley JA. The association between osteopenia and
periodontal attachment loss in older women. J Periodontol 1999; 70: 982-91.

50


http://jdm.tums.ac.ir/article-1-311-en.html

