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Ultrasonography in periodontal diagnosis
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Ultrasonography is one of the most common diagnostic tools in medical imaging with non-invasive and non-radiation loaded
characteristics. In the field of dentistry, especially for periodontology, high frequency ultrasonic device can be used for several
purposes such as evaluating gingival thickness, identifying the level of alveolar bone, measuring the volume of mucosa of donor
site for soft tissue graft and so on. According to recent studies, it was demonstrated that ultrasonic diagnosis had both accuracy
and repeatability comparable to conventional diagnostic tools. However, improvement and development of intra-oral probe
suitable for adpatation to gingiva and palatal mucosa, are considered as prerequisites for diffusion of ultrasonic diagnosis in
periodontology.

Key words : Ultrasonography, Ultrasound, Periodontal diagnosis

Corresponding Author

Eun-Kyoung Pang, DDS, PhD

Associate Professor

Department of Periodontology, School of Medicine, Ewha Womans University, 1071 Anyangcheon-ro, Yangcheon—gu, Seoul 07985, Korea,
Tel : +82-2-2650-2725, Fax : +82-2-2650-5764, E-mail : ekpang@ewha.ac.kr

. M= o] UASE Fulr(frequency) S 7|2 Aot
o] Fut= 7} whg0] A SH O RA 4] ERE o]

S¥(acoustic source)> £21E WA= Ag Fu d9el mEt FEE ¢ A" 259
Az Holg 4= glom SYoRE WASHE 48] (ultrasound)= TS} 7Y Fakg Gl 20 ~

ozl ohaol Fej2A] mjdS upel HupgEct o] 20,000HzE Blojuhs 2 T35 7He 95

800 | CHEHR| Tt ALEIEIR| Hs5A HM11E 2017




2.“:
2
_Td
ol
Kd
=
>4
oX,
uzi

18804 Pierre Curie®} Jacques Curie @A
o3, %Ej% ko Ao] Ao B HE A7) HAY )
A HA 4 H &I (piezoelectric
ﬁ—ﬂ‘li‘i}g). PA Bk Ao Mg
= o] WAste] g4 o]
Holsl= A= ofnlshy, Witz 240 g4 Hs}
of oJaff M7 A & 4= STk, o]y £ V1A
= E4S AR piezoelectric element) 2kl 3t
o}, o]2|3k Fs ol-8sto], YAt A 7k
OFx 2o A= RE0 7 olg 2SulE WA
ULk A 2EE HEAlEo] & 2ZuRAIE O] 4=
1 A FZA e ofsf| o] FofA|=Hl, ZZufol| o5t
Aso] YRS Fofl AAle = HaRET | 2o
AFEEE A4H EZZEPZT(lead zirconate
titanate)et 2= Aletd] E2o] glom S3FA o]

QU 223} fABICH RS A, oY £

a} A8 8] Hhilatk spAlo] gAlof] o] F0i2)7] wfjiZell
FARE W7 (transducer)Zt F 21 o
transducer% azgksto] AL B4 -2 ol 2]
A A = S @5 Hprobe) 2t FE2T, HAL
et Ao whet oheket FEjet =719] probeZt
AR-E|AL QT

S7F i EHO A YR HEALE| DL YR Fatstke]
o AR Zgst= A Fapet ob o] B4 &
T}9] o | R|7}F st daldAdo] dojut Faby 2
HRAE S oA o, 2 guk= SR A AA7|ukel
Wik= e v o] glow Hulrt 5755k via o
40l wet HY k= o2 vl FYgt b
A YollM= 22 £ 8 gt S dup £
< A el F= B Al BAEC] ol 24
G, 28ute] ol Y M £E P 1,540
m/seci Z=5o] Q14 AN dRES 21|57
ool EollA e Muk ol fARE g Held?,
St v et 153 AR E 2=, o] A%
215 2% A3 acoustic impedance)zt shH S3F
A i o] W= Juto] £ 0] 5.0 2 LpEhjo]
2o, v o] SeFA ol wek St Al &4 50l
dojur, Az th2 mid ] FAE Ad woll= F+
Ao SFAG Apolol whet BiAZE dojidtt, ojuf vt
AbElo] Foke = STkt probe?] transducerE &
off A71A15 = v A EH Al 2] o] 8-},

odizr]o g2 AR B o2 AlRE= 2oyl
IMHz ~ 30MHz W9 Ful5 AT, Fub
7b s ARl Frlskedl, ole St i
= SFsPHA Ao A BhAL )AL o H 2o npate
of o3 U AURE A5 whito| Al 9
Y= Golu| &2 Aghe]o] Sute] ZIgge 7ot 4=
Al o, 2, A W] F RIS R o] A

0 4 e 5L w5l s, o) B

LSHR| ool Algial x| Miss# A1 2017 | 801




Korean Dental Association

witg ot =1

52 2 Full 24E O RO BapsL A
Bt} 2, ) 8-S 7] Wol 4132
of Aetol At v, Fukevl 2848 sl
2902 22 4 9ol B 4P IHE 28 4
= Aolel | o]Hgt EALS transducer?] A= o]

1) A = mode

7P 71240 FEY] ARAE O RA 2ou
O BRRSIE HEALR FE O Az ASH, BE
AR A|71E w9 o), & FFOo 8 FAIRIT A
- modedt= WA A AZFSE Y=
“Amplitude’ @] A =2 ARREH st 22
o FA B= B4 2AAUNAY AY & 54
< dloll= FEshy, €& 4 Sl BEI}F Al o
Hate) Wl ujet 29gko] ch2A yepd 4 9)
o] A= thA| = AREE|R] b= WA o]y,

ol
-

2) M — mode

A-mode®] HPE Fe=A F2ol= HEARA|Y
=5 YHE gAlskL FAR M - modedh= B3
A 22 YS UERHE “Motion” 2] A M2
HE fEstoint. Aol BE A7 A s
9] &5, Hote] AEZ 715 5k=tl ARg-ETH 7,

3) B — mode

HiARIkO] A7) 5 Q) ¥V = FAIShE FARAIY
WO A BhAbERS] AI7|17F ZeE BHA] yeRdt
AR ARGl i 2t e Aelofl A A =skar
= QA EAFAY G, HIE UEH W=
“Brightness’ ] BE WA B-moded} F-E2t},

32

802 | CHEHR|ZtolAKRES|A| As5H M11E 2017

o 7171500M= 256014 B17] Hllo] Alg e n ot
%o9] §213J0] AIXIZEO.R FABEIo] LiERtT}
4) D — mode

ol Q= BARHE WA S B
2% S et A} WE WA Hrks w2e)
aifof| 7|¥kste] @ik S AREET @ 9
AY7F FAol= WAl st SAlFuts
o} A1Z} Aol B3] AETA YA 9
A, Mol S Wetehe] ARl 249 Wt &
£ 2 ane 2ed 3 45 4% 270] 7155

t}, “Doppler” @ D& wet D — moded}t A},

ARG A 22Tt G o AL ARH A
2 1963922 Baum 52 15MHz9Y transducer
£ o]g3slo] x|ofe] Wi 125 KA} s oL At

1o
2
o
H
e
i)
o
ik
2
£
o
o
fu
B
dlo
E)
T
ﬁ',

[e]
4, Ax2F 4L 39 A4, 229 FA
g RAOR o]go] AkHo gk
Spranger, 1982 Muraoka 5= Z|FFHol|A A
o= 8l 2k ARESH | AltekGiET ol o
= WAL =5 glo] Al524]9) 25 2Alsk=d =
A& 99131, 19854 Fukukita 52 20MHz
transducers ©|-§3t B-mode 2715 Folf A4
SREOlA ARt A5 A 2E wolE F4s] Sl
ATE AJFBIACH?, =3 19874 Palou 52 A5
Az A A — mode scan< E3l A2 FEEA]
HAGE AlRYSIITHY, ol of g} 23ukE o8-
T A=A FAE S7E67] SIet A= olojAgk
=4, 19964 Muller+ A-mode 278& F3l 2|
o FAE ZAsIem? 19984, 19994 Wahlw}
Jahn< B-mode A0 GAFE 0|83 283} AdS

Eof AEwE 43 A 20 £ SAsA.

o]




TYolA= 20004 & 59 20064 7 57, 2008 A

| Cha 0] A-mode i%’ﬂ% 2-gsto] 74 Wi 2 A= Brlskel o 7 S04 A/d ET S
R e = CEC L Eres A B, W Ak, A S F 280 5
o[ Z5uprt A} Zchol] ARSE|7] AJZFSRaL A A 2218k 4 Ato|9] Qa7 7HE AA U
T BOFRE 11 o] Hojx[HA] ol A7} 213 E] epton Ayt dAsA= A Art 0.44
of L=, 6‘47(]17/}7\] APe|o] A5 v o2 25 mm= 7 FE QA AeE 2ok &, 249
w7}t o] §d 4 Sl Al A YYo2Es A A& A SAPAZ 7202 & o 230HE o83 4
= OEI%%}—E— 9 Aurel #A SR8 D), A& ¥4]o] transgingival probings % 54 ¥4
£0] B A 2T AERY g ujof, AxA olils Ho} o] =2 Ao s Hou Al S F 239
AgE SRt Sl 7] = A4 H7t-5o] it S WAlo] A& Al AR eaprt 7 A giokar
3k 4= Qlth, Muller and Kononen™2 33949 2

5. Z3UE 0|2¢ X|F Y TiTte| Hebd 2 A& o R A x[ote] tis] A-mode A7S &
el aff Z} 2|o} 2|5 glolof| A A= FAE RHEA S

2 Skl 1 S| 7te] eAE Hrlsileh B2t
Z-2ul7} AR AFEE 1L Q1= periodontal probe Ax} Aot AR Aol Al AFA]ol|A 0.03~0.052]
A AFE o 7MY =2 AEAS YER L
A

%= endodontic files ]85k A/AFA HAR W41} A&

WA SHA HARR} S| 2| o9 Xeke]] EE8-E]7) slob A%, slef AR FjoA % 0.5~0.69] Bl
QA Rk 2HA19) Ay 2 QAo St g A gogt A AeE UEi]le ol=et it
FAolgt & 4 qlt}. Tsiolis 52 pig jaw Z0hE 0|83 A1 T S4o] AlF et Ad g
model°l] 20MHz transducerE ©]8-3 B-mode & Zrethe AL HolZl gk Ao} 27 U 2|
A2ME Fol A2 FAE SAHSAL o] =AE Tl whet 71 Aol thEA UEkg 4= itk A
transgingival probing S74 W4, 12]aL 24| A| = AARRIE, QhA At BRe} o] oA g

R s T
R
.

02 1. A Bscan moce 0123 IS TS BT QM. AW, ARIRT, NEBO| BHECH B U SERS S ML) SUK
AP oD, x2u Flsig W2 olst St SHAS H4siep| sl 792 SANE 0lsto] AMsHich oixslel S
2 Yrl3 SEN o|S olgsiol Hrt HE Ale T ZHS Sid AR sloiZ s FAT HR0| 28 HBES
5 2 Qne Hsa
= = AL

CHEkx| Tto|AYel|R| M55 HM11E 2017 | 803



Korean Dental Association

£ 72t EX

ATNNE 22715 o] 83 T Ei TR
S8 4ok she 2lSo] gleighor] 4t
Avso] HuEL 20069 572 A-mode
270S A Ye= 5MHz transducerg 7 SDM
(Krupp Medizintechnik, Esse, Germany, 71
H 2)& &8sto] 30789 AE tieE S ARt
o] FAE 5745t o] S4AE transgingival
probing= ©|-8&-3f Hoizl Z7=|e} ujuste] 2E /g
= B7IsIH. S0l A] t‘“@‘?ﬂh QAE £0]
71§18l &7 Hofl AR A7IRE

s
transgingival probing= §%t SAHA] Afo]ofl=
FHAS7E 0.8230 & %:O: s

T SH A= oA ?iﬁ-?l i 73-‘"49} i i
oxet Ane Holqut, Y
transgingival probing H4]o| HKV\]%
Hr, o]Qoe 7+ W Aotol] AA ZH5HA]
AE A-mode &7 A0 2 =43 20004 4 5
99] Aol A= 1999 Muller 579 AF+Aute}
AR 0.24mm 9] Bt LAE Hof 11 SAEA 9
AAdo] =tk A= AWt 2008 Cha
59 AolA= A-mode 278 Baf 0 Huk A

H2k2) 8 S 2A45lo] W€ mini screw

rlo i,
i

& =
d=

SBKRUPP

P S
2! 2. A. SDM (Krupp Medizintechnik, Esse, Germany), B. SDM 12 L M@ &®

804 | LHEHR|ZtolAKRES|A| Hs5H M11E 2017

BN
o~
4
X

&
N
o
2 fr

T 2
N
N

P
iy

ox 2 m

;1 o (R LT T <A

o|¥int ofy g} 2 JTFE o] Baf T AlYUSH =
O] W7t A&+, Zimbran® 52 wA 0|

2r83to)| w2 2RI W [FER] FA7F o2 A
H3}5l =% B-mode A7 A Ydte= 194
40MHz transducerE 7} A SonoTouch

(Ultrasonix medical Coporation, Richimond,
Canada, 1¥ 3)& &0l B7Ig0=2H st =
25 RS o] g3 TR AT} F5TE




&oto] 3xtdA e r A5k 7ol EUE S,
Mahmoud %§7& in vitroZt7g oA 1Fu}
transducers &3l 7HHH} 819}E2] B-mode 94
S Aal T2 IS Sl FAS Adste] Ao 24

L40-8M12-SMP-[DENTAZ ]

2! 3. A. SonoTouch (Ultrasonix medical Coporation, Richimond, Canada), B. EfXIXIE 9|%|A|Z] 22, C.

A2 H EEA ST s

ey
=,

of

oixl0] BRECF

S

Axial Diroction (mm)

10

Lateral Direction (mm) Elevation Directon (mm)

T2l 4. A B. FH|H} shetZo

=4, ¢ A2

EHAARMAREL &

o

me) T 3719 237} YL St 43
stlem o] wj A7 AIRR A 3027k HA] SFekrtal
HUSHATHLE 4). BAM =2 glo] vz Azt
off A2&9] Asi= 32k A F5o) s iAol

FriRate Med

FPS 63Hz

Dyn 85dB

Persist 2

Map 14

Chroma 0

Power 0

Mi<0.40

Clarity Med

S5 220t 2 AT, A

Axial Direction {mm)

Lateral Dirsction

E

=<, D, E 3%t

¥
(mm)

o %

190 12

S0 S4CZ MPHEE Sl 25

CHSHR| ool Algisl x| Miss# HM11E 2017 | 805



Ko

rean Dental Association

stz szt 53

806 | cistxl

e} glol] 2 2|22 Ao
7} 9 2|0l H8o] 7K Ao AT,

o] npgo g X2

il

oA Al o} o] 2Lube B AelAl AL
ST Gl QAR Ik u ARt A by
of Hl3l & AgAoln, WA HEOD 1% A
o2 RE 4B AN GA Yo FHsatrhs
A7 AWk, et ohjel gaky L Aol 2w
oA 71 Aet it g o) AL | b
© 24 Ang vojzrhs o] ATE B3 F9H
1 glet

olefat AR S5t 19634 Hmpgele] &
23} Qo] A& £ ol 5oom<>1 At A7
A& 28T Aol HrHH0] et ] 2A
= Ajelg Ha

914] 53t Hlo] @Alo]c, 2%7} H]
3 2k gl 24 ojzte] oe} ojolo]

_ﬁ
rﬁ

;
o o
T

2 ?<1]J~<>}h A-mode
=7} 27 Fe A ﬁ}ﬁli 2l ?70* W of=] F-jof A
ULo] 013:11;]_ 20004 XL ‘:16

R ARGl BPen TR o

o= v

oAb sl X M55 HM11E 2017

Rolz 7175 YA A1 gof of2lgo] gon], 7
NENME rugae 59 A2 Aot Bt ofy
ek 7145k Sk, Sl 112 delolq 28]
SHold, BuZ e T R A2T ) B, 7
WEre] A& 574 5ol ol FA)7] sliA= H4|
o8 AL 77 el 20 917 B 4 glofok
3}, ey @A 248 SR 1 e 9 R
w2 Qs 7 i w2 Yol Alefo] Ak, ohA g
ATFE % TH7h B 374 Yol ololdl AT
7k ofm, S thFom T fARE 13194 oqq—g
7roE 1 Ak o] Hels| E

o]l ol e WFITL & ‘ilt}.
AxH Fl ZAT 2 A% 24 A AL 9

A7l Il A BAsh= gelo] SAskaLa) sl B

BN
>
=,
=
o
ook
filo
=)
i

rﬂ#grﬁ°§rﬁ

e oo
NZO%_IZ
¥ ey
B S0 G
L

s

-

)

=

)
2D

U’

3

-

ot

=

=2

B

o

4 2
e
&
e
o

)

XlZ ‘EH

iy o O o B gy Hdo

e
ﬁ
2
lo
M rlo
i
=
ot
FN
il
fjr
*E
—_
T
=orI:‘
o

=l
R
E
o
R
lo
>
op
©
fo
-
rlr
rEI
il
%
ofl
o
R
lo
b




10.

. Salmon B, Le

HEZ. Aau

"

Denmat D. Intraoral
ultrasonography: development of a specific high-
frequency probe and clinical pilot study, Clin Oral
Investig 2012;16:643-649.

. Al-Belasy FA. Ultrasound-guided drainage of

submasseteric space abscesses, J Oral Makxillofac
Surg 2005;63:36-41.

. Mould RF. Pierre curie, 1859-1906, Curr Oncol

2007;14:74-82.

__ Basic diagnostic tools for
D SREESIe| V|2 el " =

CHSt otets] At ==

medical diseases
=ut 7|7| ofadf,
2013;2013:62-68.

. Wells PN. Ultrasound imaging, Phys Med Biol

2006;51:R83-98.

LA, MEA =30 dake| RAE| S olsf =
Principle and Comprehension of Ultrasound Imaging,
CHEHA & 9| 1t5kS| K| 2013;48:325-333.

. Bushberg JT. The essential physics of medical

imaging, 3rd ed, Philadelphia: Wolters Kluwer
Health/Lippincott Williams & Wilkins; 2012. p xii,
1030 p.

. Bianchi S, Martinoli C. Ultrasound of the

musculoskeletal system, Berlin ; New York:
Springer; 2007. p Xiv, 974 p.

L EmE. =30717|2] ofsf & 0|8 = Basic

Knowledge of Ultrasonography and Its Clinical Use,
The HKoreran journal of Endocrine Surgery
2008;8:1-6.

Hangiandreou NJ. AAPM/RSNA physics tutorial for
residents. Topics in US: B-mode US: basic

concepts and new technology, Radiographics
2003;23:1019-1033.

. Baum G, Greenwood |, Slawski S, Smirnow R.

Observation of internal structures of teeth by
ultrasonography, Science 1963;139:495-496.

. Marotti J, Heger S, Tinschert J et al. Recent

advances of ultrasound imaging in dentistry--a
review of the literature, Oral Surg Oral Med Oral
Pathol Oral Radiol 2013;115:819-832.

. Tzoumpas M, Mohr B, Kurtulus-Waschulewski |,

Wahl G. The Use of High-Frequency Ultrasound in
the Measurement of Thickness of the Makxillary

20.

21.

22.

23.

24.

> B

Attached Gingiva, Int J Prosthodont 2015;28:374-
382.

. Palou ME, McQuade MJ, Rossmann JA. The use of

ultrasound for the determination of periodontal
bone morphology, J Periodontol 1987;58:262-265.

. Eger T, Muller HP, Heinecke A. Ultrasonic

determination of gingival thickness. Subject
variation and influence of tooth type and clinical
features, J Clin Periodontol 1996;23:839-845.

@B, UM, oY, AXETH ZI|T

(sbM)e| ZHsiMof st A, Journal of
Periodontal & Implant Science 2000;30:483-490.

CUEHS, OIRIT, LB UM, XFLED X3

17|78 0|83 N Mot FA EFRl Hlm
9151 Journal of Periodontal & Implant Science
2006;36:901-911.

. Cha BK, Lee YH, Lee NK et al. Soft tissue

thickness for placement of an orthodontic
miniscrew using an ultrasonic device, Angle Orthod
2008;78:403-408.

. Tsiolis FI, Needleman |G, Griffiths GS. Periodontal

ultrasonography, J Clin Periodontol 2003;30:849-
854.

Muller HP, Barrieshi-Nusair KM, Kononen E.
Repeatability of ultrasonic determination of
gingival thickness, Clin Oral Investig 2007;11:439-
442,

Muller HP, Schaller N, Eger T. Ultrasonic
determination of thickness of masticatory mucosa:
a methodologic study, Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1999;88:248-253.

Culjat MO, Choi M, Singh RS, White SN.
Ultrasound imaging of dental implants, Conf Proc
IEEE Eng Med Biol Soc 2012;2012:456-459.

Zimbran A, Dudea D, Gasparik C, Dudea S.
Ultrasonographic evaluation of periodontal changes
during orthodontic tooth movement - work in
progress, Clujul Med 2017;90:93-98.

Mahmoud AM, Ngan P, Crout R, Mukdadi OM.
High-resolution 3D ultrasound jawbone surface
imaging for diagnosis of periodontal bony defects:
an in vitro study, Ann Biomed Eng 2010;38:3409-
3422.

CHSHR| ool Algisl x| Miss# M1 2017 | 807




