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Assessment of Periapical Lesions Using Digital Radiography, Ultrasound and Color
Doppler Imaging (Descriptive Study)
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Introduction: Ultrasound and color Doppler imaging, along with radiography have been introduced for diagnosing
periapical lesions. This study aimed to assess the data obtained from digital radiography, ultrasound and color Doppler
imaging on periapical lesions.

Materials & Methods: In this descriptive cross-sectional study, patients with periapical lesions associated with anterior
maxillary or mandibular teeth who were referred to endodontics department of Tehran Azad dental school were assessed.
Periapical radiographs were obtained and dimensions and borders of the lesions were recorded. Ultrasound and color Doppler
examinations were then performed & the images were assessed for the size, content, echogenicity and vascular supply.
Findings were compared and statistically analyzed by McNemar, paired t test, Wilcoxon signed ranks test and Spearman
correlation.

Results: Radiography in 20 and ultrasound in 15 patients could measure the lesions. There were inconsistency for showing
borders between the two techniques (P<0.508). There were inconsistency between the two methods in mesiodistal and
suprainferior dimensional measurements (P=0.165 and P=0.228 respectively). In radiography, the dimensions were greater
than in ultrasound and the differences were significant (P=0.041, P=0.005).Color Doppler and ultrasound could describe the
lesions.

Conclusions: Lesions are measured smaller in ultrasound than in radiography and in many cases ultrasound is not able to
display the lesion. Color Doppler and ultrasound can be used as assisting tools for diagnosing the nature of the lesions.

Key words: Ultrasound, color doppler, digital radiography, periapical lesions.

# Corresponding Author: sh_sakhdari@dentaliau.ac.ir

J Mash Dent Sch 2014; 38(2): 119-28 .

oS>

3

Slgtrod (ow )y Db b 35 ol ol oo (B JSulig 5 Olasls pasis gl (SIS 9231, 5US j3 Jla I g (B1,5 gigus tdoie
i el Juld JIS g (815 gigm (Jlud (81,5920, 45 JuT g Cilagls 51 ool Cawd 4 CileWb)

SAIVIFYNAY 1400 5 guo g SBe 13 659 92,01 509 55 oMol 5TolEE NS S il asdns g S oy biwsic oy y Ty bl ¢ 3] 34 1 5L ¢ J 9o il go #
E-mail: sh_sakhdari@dentaliau.ac.ir



(O 5 5yt o ) e Jlizms S 3l b5 ST, Sl o <\ i >

BASU1 (puSigagal (iS4 Jw S e 3 & (ko i el bl (g, & & Fwogi adllhe onl ;5 HdgAgy g g
Slasl g s (31559930, WUl oyt B39 il b YU S ool (gla lais duiyy 53 drgld (61415 9 03,5 dzalse oyl s 8131 (S jiluid
35 () IS P g (B1S gigus bawsgi i an LS VasCUIAItY g (sumnijoST oge 41 Lad Ll (rod b (o) 2 an LS (5152591 9
Nmmod Gyl g Cd )5 1,8 g4l woliad 3,90 Wilcoxon signed ranks test g Paired t test «,loicSe 9031 b (g dw glaaidl
W s (o ) (39031 U g 99 93 Sl prolie

20590 0l ;3 Slgttod SWST 93y dgy dlal (6503l Ay 30 Ao 1O 45 SIS gigw g amls Yo o 81,5400, slaaidly
Gl 7 ) Cdld 3929 (Slgtrod Wlayls Slod g8 g (Jlumidgrjo sl 0511 43 gy 93 o (P<o/DeA) Clilai 3929 Cilagls
g P=e/e40) 39 15 e (g ko] Blod 51 GWSlg S1,Sgigu 5158 50 (S5 903l 45 dny 93 2,0 Olagls 231 (P=+/TYYA g P=+/150
WAidgy Olagls duogi 4 438 SLld JI g S5 gigw (P=+/+F)

Slals laled & 36 3,190 51 (5 kuwt )3 (B1)5gigm 9 3gui o0 padlie (B8 523], 51 TSasS Glals slal (1,5 gism ;5 155 A

Wil o (B1,5 9001, JUS )3 axgld £45 (il jd (oS 5l (lgis ar wilgi 0 s I o yod a4y (SIS giga o
Sl Sluls (Jlowd (81,540, Gl JI ( B1,5 gigm el oo 3lg

gaF 53 SlU g bl sl mome eSS pus
SIS sy Vs S o5l Ol gl 55 S S Sl ks
595 Mg Py B Essl, b oalie 55 Jloms
Loedle & das il dwys 00-Ar 1, Oyl
5 Sl TS 3 s il gyl 5 DUl (SIS
Sldlas iy s sg ) SaSES paal 2Udy)
oslinal U o Jlows SIS ol o5 Lol 0L L5
Sl caal jaskii 5o gl gl
Mo Jgome FIF 3l 51 e IS
S ot ot 5 55 o 4 25U Ll
Y1) 1 Copm dacysgdon opl 058 Bb e
PGS Gl s 5 dns Sl 1 oS 5 e
S e G35 o 79 amele Caale 51 Ol
Ny Sl 4 pKes andl G oS
3 oS 5 sk oS Gl gy, 5l S SIS S sl Al
Sl glsal SU3L O slus &S ol (5513 5 p 9eS
A g eSS ol 5 Kt 5 MVl s
oluls 5 Sln sx gl b Ol oluls

349 Syge 3 ad o odliul Slas 4l ¢7 <3l

CVVRA-TA Y o,lads ] A 090 YYAY Jluo | e (oS il 55515 aloxo

dowio
PAEY S a ISl ceS 5 eSS
Obe onl 5o Ao aly) lgsl gla puin g g0,
S doys 00-V0 ISl S
S5 et iy ki3 o JSKE |y S5 555
ol A3 08 (s feuly ady; Olojs 4 &S Sluls
Vo5 Il LKul 1) dasys YY wIHE N ol
23 Vil 035 ime Fus Sl 1 sbilegily o3
won s ISGlsn Slls jasls o J-
el B pl, huyg olule ol e e
oo cole g s e e Tl
Soge SIPIFLFr G 5 s bes
3l Sl 4 $3L5 SlsS s plawl b Vs S e
OV s OISl Ol o3 3 O plonil 5 550
wlo Coals pasls 4 0 S & 5 SIS,
ol Sl CT y samie la 315 505 sy Al sl
S E 3l pmen 35 S Ollen 53 535 Sl
b Olg e &S Cwl glcussdms 5 culee lyls

(Koo U1 lals i oo gmonl p g (ghmgs Caale



m>

Y oyled /YA 0,53/ WA Jlo / dgie SCo5lis 0dS il aloes

gy 99190

DS 93 9l S a4 Jle G e js a8 Hlew YA

Sew Ohjlen 5 oDl 3T K gslais eusiiils
55 Ayl (BB sl 5 Al 55 5 03 S anxlp Ol,g
sdalin anld ol L YL SO lad Ols s, (sl
adlas ol 5o Koy S cpl 53 Ol olaw g
Ohlem 5 culd)y S 5l Gy K S 0S50 (Ao §
I Qhms st SS 4 B 5,0 O 5 Tl
e CCD (Suni Medical Imaging, San Joe, USA) Us
4 YW Lp/mm - Sgdg5, o um YY ple Sy glyls oY
(Switzerland. ;W g8, i Lw g 5 SHlee By,
ol Jos a5 SIS 30, HawaSA. Kerr sensor holder)
bg e 3 0 0yl 1) odal Gz 4y p g
sul g wsp o 5 SO Cam gl
A b by als Gles - U 5 s s
S SN slap i s s b Il Mo
SIS wbp 5l polal sdalin 5 o3 Cgr AS
Cndls 9 Conl 28 uis Ol 9 eslizwl Suni Ray-X
bl agmy Olsls sgd> g edaliv gl p pslas
Aad o e gl hU s g ekl (18NS sl
xS 1E ol 2ose o il 53 el S0l
Maws g Ol Wadigal plad (gl b llpd
Minray (SOREDEX, Tusula, esliw! 5,4 315 g3,
Ol s MA=A 5 KVP=Ve Ll L olis g Finland)
el 51 A F 5 b cow Al o NY b
S a w5 meS s Obley (SIS sl
S 2 Glp g es 8wl p o g Sla)len 5595505
Mows addllas opl s B S el SIS g
J>ls (Aloka 2008. Germany) GMBH ‘;ljf_,s_,..e

o83 Jae Linear g 5 Al J8 U

S g S o o5 w4 B SSL s O
sslizw! (Color Doppler) JLis JiS° 5 ab ok > oS~
(“)-5,9"5“;"
dpon 4 (B 5 gl A 3 SS1 51 aslisad
Cotti Jaw 5 ,L 4! Color-power Doppler flowmetry
S MllS Loy, Olge 4 YooY Jle s OKes
2315 el sl Ol andl 5l eslaial oo
Sl 3 JSGTs 8 Slals canls 5 slal 350> wi)
3 M s g dime o Cds e dmse 3
Slp 1,38 LS BB LSS Olge 4 s IS
ol ISGlen clele K 5 e
CT L amglin 55 5 o3 O3, Oz ligd 315 ol
O 005,05 (5508 s oS!
by gk LW LSSl Ldkias plioes

Sl s O Halms g5 Sb g 2l Jow s
OO e Bl 31,5 g3, L LS nl 5 L5158 e
o) ool ol ol 4 3gdoen S5 55 SIS g
Sawlo cle 4 b 5 S0 WL anls susls g O g5l
4 ok U SESS ppl s Bk 5 Al a8 e
W5 s Ko sdins elosl 3 5

Sl oS Slados 0556 adlas oal plonil 0L
s 3 gaE 5 M E S sbplly o)
S 53 5 Sl 0dd el JSGTs s Sluls
Iy 58S J&Is 55wy cpl 5 gladlas (Y
@ a s ama) ol 5e G pa gl ul S s S
s e 0L

gl ey S e F andlae ol fl;,.;I Sl G
5 SF S Jms b p sl sLadl anlis
s Il Sl 53 (K, ks




(Q‘)&@}&qu{ﬂ;)

s B gl da 5 ISGTs 1 Sl o <\ ff>

SO b Glsp el gy am 5l Jool> glaadl
Wilcoxon Signed Ranks Test 4 Paired t-test « Lo Ko
2l (Kiman Oles 28 513 golel osliad 550
A gy g2 o el 03851 35 Sy 93 53 sl

bl

A g e YA 1yl ST 5 a8 sl
plnil gl Slaslon 4 a0 pe de @ Hlew Llex
YO 5y 2 Ged 5 KAd gl adllas ™
L (o,nN0) 0510 5 (Aoys £0) 50 Ve ols &
b aslsl Jlu VYRV o Kl

Ohlew lp o dd af s dodr sy
Loamlo bl e 4 00 Jhows 315 asl)
! 3y YO aan s Olbl Jlj gl
e P g3y Soge @ 1) anls 250 Y K
Cope a4 e Ak 3 JKGlss et
potiagy las $oLiE gl b JSGT cgeg s
55 amle Yoo sl ls il (PDL Widening)
3090 4y 53 5 NS (58 05INl dny 93 53 (SIS w3l
B3 sab 4 Dluls (jasie spds s gz pde o w
23 Kogd g Sel JB Jlhows A5 ks hug
s anls 10 s L (5 Se5ll cbl (SIS 5 g
o3I R, 4 ol KK ol 5lse a5 o bl
Ay 3 1) Sl slal (B S 5w 4z S 548 G
s 4 6o el OIGl Jy 5 S (S50
B sy By ol 53 b b das e S U

oyl b 4959

phe b sgzy Al 53 B S S 5 SIS0,
NE) 3,80 VN 5 amls Ol bl 55 yasein ;3,9 3555
93 om (23 Y 5,508 55 5 Sl gean gl)ls (Ao )s

O LlesKe Ug0)] 5 Il sy Sl sen KiST

R e 5 SBS I eslil 3,90 Y-V 'MHZ
oA mslis 0-YMHZ il 3 Iyl oluls
By gl Ayl g g Cigie JES Cgr A ool
e 3 od 0lild g S pae 5L K (SR Sy
woap Ml 238 515 0T gy SIS sem J5 aY S
A 3,50 O3 ST 0 4ol g0 Sy S35 2
Sad 4 BL s S g Serdse A o3l Ll S
oAl e Gl ppeas g bl (Sl B
bug m Jab spSal s esls i Gl Sl
1 55 Qo Gromes S ag o) oed 4 29
3590 015 JKaT (5 4l JBL Lo oSlu 43 5 Olas
T30 i G &S (5 5l 5 S o 15
2 Sl el i e D pgal g anls
S — Py (Jlms g Glod- GBS b aw
SN slap 3 s Sluls sl 5 wids SaS o3l
o S b a s s JI Gl e
P E G polas ad eslil Slals 55 05 525
G b JL AL (Sa5 camSdnsly S8 by
BET Y TN e Echo character sl 9 ag
sl 2 @ Sl jaid W,y Sl
Glls 581 Opds 4l S 1 2B 5 el 5 ol
Dok s b b ekl gl pasis s
(P LS Sl JI 5 05 sy 5 gl e
23 05 345 Dok 9 pRFws gl b Slgn 4l
5 sl sgdm b ST gl 4G ip g1 5 ls NS
GV ls IS s g5 sl
(Descriptive Chart) awes s Jgds adisd sl
00 ale Olasis ol e 4 e OB 5 4
srpe s S ST s s S 5 S e 1S s,

5 okl gl (Sl e IS ) p




\ rr>

Y oyled /YA 0,53/ WA Jlo / dgie SCo5lis 0dS il aloes

S8 sl o) Ol ojlul 1S ssl) ioen
0331 5 28 aelme HF g Slpky Gleo
ol S5 fae 58 S| -l a8 sls OLES Wilcoxen
(P=+/+¢Y)
dls A YL SOl s O &S 5, Y 0
ol b Sy T sl b alalad 1S s
Ar 3 0/0 £Y/0AMM (Gl S gdaas ;5 AEY/0mm
5 A eIk e s YAV oMM 5 Jhess s
J51s 5 paseie 3 Dlo 88 L ST aala sble 4l )ls
gble oul &5 sl 0L Slu 045 Ogd Ol gl

G Sl ppeal Sy 95 m Sleteer Ol a5 sls
.(P:'/O'A) C.M_. J‘Jgf.‘” ‘5)‘.01 El’rj

alo sl

—‘;35‘95 K ‘;“L...i.:ﬁ}a .>Lu'| o> ebqhb bj‘-\s‘
odalin V Jodor )3 )l s § 8 ST 4 Sl
das 53 B 93 O o) eed g D 345
AP=2/A10) 34 /EYA L ol Jliss g3 50

A 53 By 93 gn Seeed Gud s
AP=2/YYA) 50—+ /YY¥O b pl p lios— S g5

SEnsl, U"<‘L~'°
5 55 SAYEYNEMM 31 8 6gw 55 5 V/YYEY/NTMM

JL;.e_;ﬁ}e :Lq‘

Llod 5 Gl cpl 45 sls L5 Paired t test O el

AP=2/040) ol Lls s (5, kel

SN g5 Ko kg o~ B g Yz ye sl 53 Sl slapasls 1) Jgd

Sl = g s g 50
ISt e S
SIS S Sl S S S S0
Sle S, Gle auls P Sl Gle auls
1 ¥/0 aVin §/Y8Y0 £YEY/\ g V/YYEY/\ b jasls
P=2/v8  Z=-Y/0¢r P=1/vv0 t=v/ov4 D905 o

SIS S 3 anld sl (5, 505181 B Jlous 1 Z sl 5o anld slal 6,050 A 1Y gead




(Q‘)&@}&qu{ﬂ;)

s B gl da 5 ISGTs 1 Sl o <\ fi>

9 Slo a8 ek Mixed gled lyls anle S
5 og S Glusis U Ll S s s sasde
A edys L mla 8 anls O b

b sS1 Osd Gble ghils LK1 ,b &4 & g
Slo0sF Dok ks sy paRie 5 Dlo K518
LIS s Sl Olge & Olg e 1) Log Sl
on e e laly 38 B xS pls
ol Gl Als JS 5 S by il
S sly sl el s esls Laedi St
L s e g Oluls cabe sasis Ol g 4

B35 s 53 5 A oS wesle (g SIS w0,
ods Ol a Ygems Il Sl s 3 5
Sl Esely 25 )P il g el S
SUl 059 1yls 5 andl 595 Jals clo 4 58 S
3 Gpeils 5l 55 okiasag bl il
5 gAFRE S ) Gl (Jhems sl i ks
bl asms b WS (0 @l B etdS ol e OL)s
Coale yasis 4 U ol 4 S5 esl, ol
(\.}‘UW)-W IS Slasls 3

1A 53 3 Al YO L p g addllas ! )3
RTINS (TS X JCPUNIN (ORI
syl b @l Ly, 5 Sluls glays, s s
3 5 15 anlllas 5,40 O bl K 5T

BB S 53 amle V0 5 IS gl 5 anls Y
390 8 A JE L Oluls 5 Lo g HSeslul LU
Sls B g 52 &5 Sluls 35 I3 )y
a4 Gl o de Kas I Gasie 3,
Bus 257y Ml 5o Koy sSIamla pan 5 ST O
bld Slals onle ol by 5 35 2158 S o 5o

S Fpsly 53 8 Sluls s, Ve oode w
s g 30 a3 V/FVEY/AMM gslal pKbe (sl,0
By e sy Slmd - Gl A 55 E/TEYAMM
5 odalin ISy T 6 p anle IS5 4 318 gl 55 4yl
A as 1S e 53 ik 5 o310

Igine

2 o3 8S mem  HS S g 5 pslal 5
YU 5,90 8 55 a5 das o OLES g el &I, Y Jgds
Y) 5,40 0 43 (Anechoic) &1 Osb Sl (A s
(Mey5 &) 5,5 Y 5 (Hypo echoic) o1 sma (4o)s
(Hyper echoic) sS1 e amls 5 L5 4 (Mixed) Jalises
Al sdalin

Sl S g 53 Sl JS b s
e by owle (:Lu‘ 5 MG ey Sl O
Wodr @ axg by sl ) Kas asds
55V $L12) SESIamle (e Sope 4 &S Sluls
Sl Dok Al JB e 5 (CHeS 2 50
Loy Ssie SCaS Ylaim| Lud sdalis

e 2 M Sy 53 pslas Glolp mss 1Y Jgder

(EChogenicCity) w3 sS!

sl 3 i3 5]
RW-BLS Sl das
U/ q 109
Yo/ 0 S smla
/e - 5 e
&/ \ Lalizes
v/ \E wop BB 8
Vee/e Yo Js




H’o>

Y oyled /YA 0,53/ WA Jlo / dgie SCo5lis 0dS il aloes

S a5 Jeems 5 Jlems SIS as),
O3 V0 Gubow cpl )3 dislsy JST6, oluls
x5 8 40,5 (Endo surgery) o> cou ansls lyls
L3 odalle (655l st a2 OAS aSda 5l g
e 10 2 55 I g Gln 5 &S plajasis &
Sl HelS S35l st @l b 2y 0dd plol
byt 4 U SIS lply 5 il
Pl E Sy 5 Ao edalin 33 G ardllas 53 3 il
Y 1550 e saed A 1 S |y angls slal

(Spens SIS galy Syl 58 OL,Ka 5 Raghav
Slule G381 pasis 55 1) S E S 5 Jboms
3 gl @l Al KnS ey IGT6n
S sl O (P Fheer ml L OB LSS
o w5 @2Yb Covlal ) Cawles gl Jl
Ialsn Sls g5 pasis glp S8 S
ald Caabe U cle 4 Gaod ol 4l ply oyl
S o dlge el Ay Oy g DRI
eSS s Ol 4 dioms 5 Jeems (SIS w0l
Al 1) asly cnl 7 Lo andllas 5 5 8 513 eslizal 3,40
(H).J.'S‘;c

Gl 3pp e Al 8 O Ken 5 Tikku
o Hals S 5 Lgl gl 51 eslizal b 1, IsTs
onsi ol 4 g S aglie IS gl i b g 05
gaFS 53 MBS 5 SIS el Al S K,
4 Gl (Al Al Coee 3L 5 e S e
Ul Sl o b s waes 558 SIS sl
S5 oy & Lol 1) e Jol e led
an 55 MABL e s anls sdili g Ol gl s
Ulge a b Als J5 5 S50 5 Sl

Olald i e g 03 B2 9 Fe Gl

@ ok 4 Gl opl o S el Lasdd SaS
Silee S SIS psly S8 bl 03,51 s
Ar on S5 4 G5 HEse 5 IS5 el
105 plonil Linear g3 31 0-V MHZ. 31S 3

25 Kigwl gl (5,15 51 5 geai 4 3l Ol addlas -yl
by Ads Sl Wig syl 5 ok
Sz ple & Gl opar 4 ISl Sluls
bug Sluls sl 85Il 58 5 led 1,0 Xl
o 00 Py s sleel LB Ol SIS 5 s
S50 caml slal D3 Sy Sy 5o dilF o b
4 R pde By JBL Ol anie SIS 048
S oS s, Ol b S ST
S ISyls, ols gF 9 15w sl Jad 6
LS &y s OF 2aled & 536 31 S sl

glsel 3 ezl L ol sl O, Ken 5 Cott
adllas ol 4 bl SO Olge 4 1) Kl A
Bl 038 o IS5l n 4l Slsonl oluls
il 3,8 pde e 4 IS &5 Ks S ASU
Slp it Cled pbxil el 2550 L Ols
T ol 5 3590 OF wslizul 3,050 5 B S5 o)
LBl s boaadllas b alin glams 4 andlas opl s
4wl (SIS pslal &5 WS el
LU anle bl esls il gaman O
5 amld glgme 5 oo iomen g Adb e (5 S0l
23 Ml pasds BB Sy, ol 5 S5 s
Sluld gmd Cio 5 4 30 Lis SIS ), S J>
2L 53 Kbl sl b gl dal, Sl
5 (7 50 53 el OLAbL Gy ASL s gmgs
© oS 5 al sl Coala

(S S $ g S a3 gy 4 4 O, Ker  Gundappa




(Q‘)&@}&qu{ﬂ;)

s B gl da 5 ISGTs 1 Sl o <\ f'l>

Aol > 5 el Bl Jy e
slbhasl 0, 5 Summer  adlks (m.a}:«
Candly b Lgdgl S 5,0 5 s hls 5 315 5 pm
ol b anle 0 5 Slulo g Sy o Gla
T dis 55 paniels BB )

gl Al Ul a8 Gl 51 S e o
Ol FI S5 S spbe pS 4 o G
P RCSI R S Y RSP JG TR RN IX:
Olge 4 S S gl Ol i 4 ol adllas SN,
S P Ol o asds ) Sadslae S
oks (SIS Gom 53 anld Vo ol )y 3
Los Oluls S s8 b ol opl cde Yot a5 0
pde 4t 53 5 JSL Y BT Ol il amio Culbs
sdalie rizmen 39 (155 ol 51 N gl sl 2l sel ) g0
SR 235 3 S 1) anld slal (S5 5gw &S s S
5 Gundappa adlas wluly 4> B s e 0L
sl b8 pasil gl Ll g 0l anls ple 0K
3 A5 S Qs Vsl (IS L eS)
5 Sy 0p5 gl oS Wyls 1, GUIs sl bl
Ll f 5 coS o A2 Bl anld (i35S
Gl S 35 0 Ken 5 Maity "™ s i
958 92 4 ) Sl Ll 5 IS s glaasl
Oloss 5 s g Kg) g el pJHIE 5 S
L 55 adllae opl 53 NS s T 55 1y ety
adlas d5len 5 odd s YU S ol G0N
Ll B E s s ele glcussdu 4 ol
M) ol 0k

A58 Ll anld sl ey p glp SIS 0
Sy SEK L &S Gl et 4 desp B e

eSS L wle by, e sadeds ol s g

S gladlas s cmomen Va5 me JSGT6
P U5 e i Oea 5 Goel Loy
i plwil pJGIE 5 S g PIA e s
Sl 5 FSe S 1) Sl sl SIS 5w
Aitns s ol ol g o addllas b 45 sls OLES
gt e Klg e b SIS G s el
SOl sl B
23 on U e losn S edle 4
e b cwl sb)y Ol culbes &S ol
Bl el la 1, Al
Cds ke 4 b SIS psly eles ol adlas s
SeS a4y il SIS L amle ple e s iy
P SRS LS RE I T WP P U RPN
& gl gl 5305 51 skl b &S golal A

(Y+)

e O LR IO I PE R W R TR EE R PO
Soamsle Gl bl Sl bl s
sbul O wlr lae,les s, SiwsST Shadow
S S 5550 F O Jlpds o ol cpl 5 AS (o
Mos g g SNl (s Sy S
nld G35 Jous g 20 B S 50w 53 0N

Ogr (oS A SIS maly iy rbls Osd 1)
JB 15 g 53 Ol ady; Al SN Sl
s edalin Ol A s s A sdalis
Els) S Sogbl Ol eladl (55l
3133529 Y S8 55 o patn anl sl 4 (55
Lol Cundly cpl 4 5 O, K g Prince asdlas s

Salei 5 G GIEL Jd 4 Sl sl
S8 Sy olule Kwgbl re Cods
el Gospe HESpe 5 SIS msly Dby
SIS 93055 5 bl coale jasls 55 SIS g




\ rv>

Y oyled /YA 0,53/ WA Jlo / dgie SCo5lis 0dS il aloes

Vil 53 (Kb Sagll Ol 33 wyp XS
5 bl 51 1S S g a4 anls W6 5 Jb g
olule e s e pe ke & JS...‘
s pdse Sl JSals 5

SOy g 5SS

Jo08 1K S W al 0Ll Gl e Al
SKen 5l dhe sy L ASL 0 YYOMA 6)led 4 Olnas
S g e 9 SO Ol (5 esl, e fen
3 O Ol 3T Kol Al uKumls 5l
S 28 O Jes Ol S5m0l S

.b};d

ez el (S E Sam 5 galazsl LB IS g0,
4 530 ol sbul e g3l Sl SIS 00,
B E G &S o 55 s p JGIE 5 S G
S8 ol Solid j KoneS cale ol 4
LS

S5 aoxd

03 oluls slal sls LS adlas cpl glaaidl
&‘}é}@‘é QJL&J 3‘;‘93‘9.4‘93‘;}1:‘) ﬁjw
R e ASL g;:"“"‘"h LU By, 95,8 polae
odalin )08 367 U’:’J‘}f DL d‘f&h C-LF U:'jj 32

ANl Ol & Kl hls ol er & IS s A

SaS pedS 4 Olulo Coab ol gl SKS

&b

1. Forouzandeh A, Jahanbani J, Sadri D. Oral pathology. 1% ed. Tehran: Andishe Rafiee 2007. P. 52, 264-76.
(Persian)

2. Jung 1Y, Choi B, Kum KY, Yoo YJ, Yoon TC, Lee SJ, et al. Identification of oral spirochetes at the species
level and their association with other bacteria in endodontic infections. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2001; 92(3): 329-34.

3. Rajendran N, Sundaresan B. Efficacy of ultrasound and color power Doppler as a monitoring tool in the healing
of endodontic periapical lesions. J Endod 2007; 33(2): 181-6.

4. Cotti E, Campisi G, Garau V, Puddu G. A new technique for the study of periapical bone lesions: Ultrasound
real time imaging. Int Endod J 2002; 35(2): 148-52.

5. Nair PN. New perspectives on radicular cysts: do they heal? Int Endod J 1998; 31(3): 155-60.

6. Simon JHS. Incidence of periapical cysts in relation to the root canal. J Endod 1980; 6(11): 845-8.

7. Bender IB, Seltzer S. Roentgenographic and direct observation of experimental lesions in bone: Il. J Endod
2003; 29(11): 707-12.

8. Van der Stelt PF. Experimentally produced bone lesions. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
1985; 59(3): 306-12.

9. Goldman M, Pearson AH, Darzenta N. Endodontic Success — Who's reading the radiograph? Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 1972; 33(3): 432-7.

10. Aggarwal V, Logani A, Shah N. The evaluation of computed tomography scans and ultrasound in the
differential diagnosis of periapical lesions. J Endod 2008; 34(11): 1312-5.

11. Raghav N, Reddy SS, Giridhar AG, Murthy S, Yashodha Devi BK, Santana N, et al. Comparison of the efficacy
of conventional radiography, digital radiography, and ultrasound in diagnosing periapical lesions. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod 2010; 110(3): 379-85.

12. White SC, Pharaoh MJ, Frederiksen NL. Advanced Imaging. In: White SC, Pharaoh MJ, editors. Oral
Radiology: Principle & Interpretation. 6™ ed. St. Louis: Mosby Co; 2008. P. 221-2.

13. Cotti E, Campisi G, Ambu R, Dettori C. Ultrasound real-time imaging in the differential diagnosis of periapical
lesions. Int Endod J 2003; 36(8): 556-63.

14,

Cotti E, Campisi G. Advanced radiographic techniques for the detection of lesions in bone. Endod Topics 2004;
7(1): 52-7.


http://www.ncbi.nlm.nih.gov/pubmed?term=Jung%20IY%5BAuthor%5D&cauthor=true&cauthor_uid=11552154
http://www.ncbi.nlm.nih.gov/pubmed?term=Choi%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11552154
http://www.ncbi.nlm.nih.gov/pubmed?term=Kum%20KY%5BAuthor%5D&cauthor=true&cauthor_uid=11552154
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoo%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=11552154
http://www.ncbi.nlm.nih.gov/pubmed?term=Yoon%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=11552154
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=11552154
http://www.ncbi.nlm.nih.gov/pubmed?term=identification%20of%20oral%20spirochetes%20at%20the%20species%20level%20%26%20their%20association%20with%20other%20bacteria%20in%20endodontic
http://www.ncbi.nlm.nih.gov/pubmed?term=identification%20of%20oral%20spirochetes%20at%20the%20species%20level%20%26%20their%20association%20with%20other%20bacteria%20in%20endodontic
http://www.ncbi.nlm.nih.gov/pubmed?term=Rajendran%20N%5BAuthor%5D&cauthor=true&cauthor_uid=17258641
http://www.ncbi.nlm.nih.gov/pubmed?term=Sundaresan%20B%5BAuthor%5D&cauthor=true&cauthor_uid=17258641
http://www.ncbi.nlm.nih.gov/pubmed?term=efficacy%20of%20ultrasound%20and%20color%20power%20doppler%20as%20a%20monitoring%20tool%20in%20the%20healing%20of%20endodontic%20periapical%20lesions
http://www.ncbi.nlm.nih.gov/pubmed?term=Bender%20IB%5BAuthor%5D&cauthor=true&cauthor_uid=14651275
http://www.ncbi.nlm.nih.gov/pubmed?term=Seltzer%20S%5BAuthor%5D&cauthor=true&cauthor_uid=14651275
http://www.ncbi.nlm.nih.gov/pubmed/14651275
http://www.ncbi.nlm.nih.gov/pubmed?term=Raghav%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20727498
http://www.ncbi.nlm.nih.gov/pubmed?term=Reddy%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=20727498
http://www.ncbi.nlm.nih.gov/pubmed?term=Giridhar%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=20727498
http://www.ncbi.nlm.nih.gov/pubmed?term=Murthy%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20727498
http://www.ncbi.nlm.nih.gov/pubmed?term=Yashodha%20Devi%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=20727498
http://www.ncbi.nlm.nih.gov/pubmed?term=Santana%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20727498
http://www.ncbi.nlm.nih.gov/pubmed?term=Comparison%20of%20the%20efficiency%20of%20conventional%20radiography%2C%20Digital%20radiography%2C%20%26%20ultrasound%20in%20diagnosing%20periapical%20lesions
http://www.ncbi.nlm.nih.gov/pubmed?term=Comparison%20of%20the%20efficiency%20of%20conventional%20radiography%2C%20Digital%20radiography%2C%20%26%20ultrasound%20in%20diagnosing%20periapical%20lesions
http://www.ncbi.nlm.nih.gov/pubmed?term=Cotti%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12887385
http://www.ncbi.nlm.nih.gov/pubmed?term=Campisi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12887385
http://www.ncbi.nlm.nih.gov/pubmed?term=Ambu%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12887385
http://www.ncbi.nlm.nih.gov/pubmed?term=Dettori%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12887385
http://www.ncbi.nlm.nih.gov/pubmed?term=Cotti%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12887385
http://www.ncbi.nlm.nih.gov/pubmed?term=Campisi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12887385

(O 5 5yt o ) e Jlizms S 3l b5 ST, Sl o <\ M>

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Patel S, Dawood A, Whaites E, Pitt Ford T. New dimensions in endodontic imaging: Part 1. Conventional and
alternative radiographic systems. Int Endod J 2009; 42(6): 447-62.

Raczkowska-Siostrzonek A, Koszowski R, Morawiec T. Ultrasonography in detection of periapical lesion-
preliminary report. Dent Med Prob 2007; 44(4): 445-8.

Gundappa M, Ng SY, Whaites EJ. Comparison of ultrasound, digital & conventional radiography in
differentiating periapical lesions. Dentomaxillofac Radiol 2006; 35(5): 326-33.

Tikku AP, Kumar S, Loomba K, Chandra A, Verma P, Aggarwal R. Use of ultrasound, color Doppler imaging
and radiography to monitor periapical healing after endodontic surgery. J Oral Sci 2010; 52(3): 411-6.
Pefiarrocha Diago M, Ortega Sanchez B, Garcia Mira B, Marti Bowen E, von Arx T, Gay-Escoda C. Evaluation
of healing criteria for success after periapical surgery. Med oral Patol Oral Cir Bucal 2008; 13(2): 143-7.

Goel S, Nagendrareddy SG, Raju MS, Krishnojirao DJ, Rastogi R, Mohan RS, Gupta S. Ultrasonography with
color Doppler and power Doppler in the diagnosis of periapical lesions. Indian J Radiol Imaging 2011; 21(4):
279-83.

Prince CN, Annapurna CS, Sivaraj S, Ali IM. Ultrasound imaging in the diagnosis of periapical lesions. J
Pharm Bioallied Sci. 2012; 4(2): 369-72.

Summer AP, Danaci M, Ozen Sandikci E, Summer M, Celenk P. Ultrasonography and Doppler ultrasonography
in the evaluation of intraosseous lesions of the jaws. Dentomaxillofac Radiol 2009; 38(1): 23-7.

Aggarwal V, Singla M. Use of computed tomography scans & ultrasound in differential diagnosis & evaluation
of nonsurgical management of periapical lesions. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2010;
109(6): 917-23.

Maity I, Kumari A, Shukla AK, Usha HL, Naveen DN. Monitoring of healing by ultrasound with color power
doppler after root canal treatment of maxillary anterior teeth with periapical lesions. J Conserv Dent 2011,
14(3): 252-7.



http://www.ncbi.nlm.nih.gov/pubmed?term=Gundappa%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16940480
http://www.ncbi.nlm.nih.gov/pubmed?term=Ng%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=16940480
http://www.ncbi.nlm.nih.gov/pubmed?term=Whaites%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=16940480
http://www.ncbi.nlm.nih.gov/pubmed?term=Tikku%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=20881334
http://www.ncbi.nlm.nih.gov/pubmed?term=Kumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20881334
http://www.ncbi.nlm.nih.gov/pubmed?term=Loomba%20K%5BAuthor%5D&cauthor=true&cauthor_uid=20881334
http://www.ncbi.nlm.nih.gov/pubmed?term=Chandra%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20881334
http://www.ncbi.nlm.nih.gov/pubmed?term=Verma%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20881334
http://www.ncbi.nlm.nih.gov/pubmed?term=Aggarwal%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20881334
http://www.ncbi.nlm.nih.gov/pubmed?term=use%20of%20ultrasound%2C%20color%20Doppler%20imaging%20%26%20radiography%20to%20monitor%20periapical%20healing%20after%20endodontic%20surgery
http://www.ncbi.nlm.nih.gov/pubmed?term=Prince%20CN%5BAuthor%5D&cauthor=true&cauthor_uid=23066292
http://www.ncbi.nlm.nih.gov/pubmed?term=Annapurna%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=23066292
http://www.ncbi.nlm.nih.gov/pubmed?term=Sivaraj%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23066292
http://www.ncbi.nlm.nih.gov/pubmed?term=Ali%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=23066292
http://www.ncbi.nlm.nih.gov/pubmed?term=Comparison%20of%20the%20efficiency%20of%20conventional%20radiography%2C%20Digital%20radiography%2C%20%26%20ultrasound%20in%20diagnosing%20periapical%20lesions

