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Local ridge augmentation using a composite of bone substitute and collagen
membrane at peri-implant dehiscence defects:
a clinical, radiographic and histological analyses.

Department of Periodontology, Research Institute for Periodontal Regeneration, Yonsei University College of Dentistry
Young Woo Song, So-Ra Yoon, Jae-Kook Cha, Jung-Seok Lee, Seong-Ho Choi, Ui-Won Jung

Objectives : The aim of this study was to evaluate the effects of a composite of bone substitute and collagen barrier membrane
(bone patch) for local ridge augmentation at peri-implant dehiscence defects on the clinical efficacy and positional stability in
dogs.

Materials and methods : Implant placement and ridge augmentation procedure were performed at surgically created peri-
implant dehiscence defects in canine mandible (n=6). Four treatment modalities were randomly applied: i) bone patch group, ii)
Guided bone regeneration (GBR) without pin fixation group (bone graft and collagen membrane), iii) GBR with pin fixation
group, and iv) negative control group. After 12 weeks, clinical, micro-CT and histological analyses were performed.

Results : Histologic analysis showed that bone patch group had similar results to GBR group and GBR with fixation group in
terms of new bone formation. Micro-CT analysis revealed similar results to histologic analysis in terms of total volume
maintenance. Operating time was shorter in bone patch group compared to GBR group and GBR with fixation groups.

Conclusions : GBR using bone patch could simplify the ridge augmentation procedure with reduced operating time and
equivalent biological performance compared to the conventional procedure.

Key words : animal study, ridge augmentation, bone patch, histology, micro-computed tomography
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EokEel W3 2014-0047).

olF :rL—'—i T

O.25—1mm, Geistlich Biomaterials,
Wolhusen, Switzerland)ll #| 13 o222kl
(o g4l A&, digil=D)a S744E 9:1:0.29]
H&=2 23st] Th= E5% & oAA(H4: 5 X 5
X 3mm, o9 Bl A&, tiEkel=) 7F AR T,

3) Bone patch

olF Fx9| Fepdl At 7 X 17mm, t}

AL A, tieil=) 559 = o] AAGHA: 5
X 6 X 3mm, o Bl A, tietil=)« HAA
= AYe FeHdl 28 A9 —JOH FAE] Qo (Fig. 1).
el AR = Al 18 ofH = EetAdt 3,4-

6mm
S5mm
S
3mm
7mm L
y
:/
17mm /

Fig. 1. Bone patch. (a) Clinical photograph. (b)Schematic drawing.
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Dihydroxy—-DL-phenylalanine(DOPA,
Sigma—Aldrich Co., St. United
States), 0.5% CaCl2(Sigma Aldrich Co., St.
Louis, United States), 25 IU/ml E &%l
(Reyon Pharmaceutical Co., A&, tighil=),
1231 0.0005% 2HE-Z2H1(Won Poong Pharm
Co., 3M3, tigl=)< 5572 2% S &H9

Bpel] Az,

Louis,

(1) bone patch<: bone patch& 83t ZH=
W=
(2) GBR¥: £5% = oXAe} F448 ATt
ol &gt TR A=
(3) GBR + pint:: £5% & o|AA%}t 4 A+
a9 pin 1S o] 83 EREAYE
[e]

(4) Q2o TSNS AR &L

1) Ok

5mg/kg® zoletile®r 0.2-0.5mg/kg9
rompuns FH W FARE 3 2-3%2] isofluran
= o8t & nhFE FEskinh A4l vk e &
% Aol 2% lidocaine s o838t} 424 F-9lo|

ot S vhA S Alaste

A AR} A 712
£ ol&sto] WAT & F44 EdAHMonosyn®
4,

0 Glyconate Monofilament, B. Braun,

Tuttlingen, Germany)& °©]-&3to] Wx|eLE 23
stk o] 7Y 7+ 0.12% chlorohexidineS ©¢]
foto] A= Al 3 R 10Y Aol BEARE

AABH .

Qo] 20N - cm&] A1 BTz =
A= AYslAthFig. 2a-2d). E& YA =
ok Smm 2 T AT, zHzhe] g2 A
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patch group (right). (d) Occlusal view of GBR group (left) and bone patch gr

Fig. 2. Representative clinical photographs of implantation (a-d).(a) Lateral view of implant drilling site after buccal
dehiscence preparation. (b) Occlusal view of implant drilling site after buccal dehiscence preparation. (c) Lateral
view of implant fixture installed state. (d) Occlusal view of implant fixture installed state.Representative clinical
photographs of GBR procedure (e-h).(e) Lateral view of GBR + pin group (left) and control group (right). (b)
Occlusal view of GBR + pin group (left) and control group (right). (c) Lateral view of GBR group (left) and bone

oup (right).

& AE ASe o8 Tk 5 A U FEIAESHE S
A AEE Fot o 22 o] SAE ST
(1) HT_0: YE%E 1244 shoulder 4ol 41 9] _4/\1451 Emo] sjo} 2z Moz AAahe] 24
THA S7keF (mm) a]—o] H]Qé}gjﬂ 274 AN Masson
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2) &4 AlZtel Hlm

bone patch, GBR, GBR + pinolA &F=A
e Al 289 AIZRS 4% 23 bone patch+t
o] GBR¥} GBR + pin+to] Ha} -2 4] AI7ks

Table 1. Mean operating time (min.)

HAY BAA 5942 bone patchwd} GBR +
pint Atolof| ATk TE| Y TH(Table 1).

M

=~

bR
S|

3) micro—CT &Y 245 St YAt

Jon
gl

Bone patch GBR GBR + pin
Mean operating time 1.50* 2.67 4.00*
(s.D.) (0.84) (1.21) (0.89)

Bold values with asterisk indicate statistically significant data (P< 0.05).

Fig. 4. Representative micro-CT images for linear measurement: horizontal thickness of augmentation at the level of implant
platform (HT__0), horizontal thickness of augmentation at 2mm below the level of implant platform (HT_2),
horizontal thickness of augmentation at 4mm below the level of implant platform (HT_4). (a) bone patch group.

(b) GBR group. (c) GBR + pin group. (d) control group.
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ARjet AZe) F27F ERlE =T, HETE 11 w1t EA 35 HolA| g¢tthTable 2) e
A SHFT 7R YF]olA= bone patchatollA] o
VA B T o AR R AZO] S 19l v, ¢ 4) ZEEN U RS 2 b
9 b | —_ O

SHE 1A SRFo=RE ta W AN = R E I oXAY Rk 54 = %
GBR + pinwollA 7H W & oAAeF A= eHl Apck o QNG A& T AxA & 2
E2E Woth GBR¥Q) Agols F oA BE AL 24 o WAL B ;AT S At
7F AN AR Ao A Auba o m Babe (Fig. 5). o2 Al 719 Ttk 2o, th2atoll A= 2t g
Table 2. Linear measurements of micro-CT data (mm) %
m

Bone patch GBR GBR + pin Control g'g

HT_O Mean 0.14 0.04 0.00 0.00 l’g'

(s.D.) (0.34) (0.10) (0.00) (0.00) DTZ

HT_2 Mean 0.31 0.30 0.24 0.02 ‘j—;

(s.D.) (0.59) (0.38) (0.28) (0.05) oz

HT_4 Mean 0.91 0.82 1.07 0.49 FE‘

(s.D.) (0.30) (0.47) (0.50) (0.32) j%

HT__0: horizontal thickness of augmentation at the level of implant platform “FH
HT__2: horizontal thickness of augmentation at 2mm below the level of implant platform Joﬂln
HT__4: horizontal thickness of augmentation at 4mm below the level of implant platform j}z
O\EIL'

Fig. 5. Representative histologic images.(a) bone patch group. (b) GBR group. (c) GBR + pin group. (d) control group.
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NG AEFE ozt dEHE A &
N7HA] W& Zol A Aet A4y

3 A2 W40l AsE A1 trehelth, GBR +
pin2e] 7%, Ao AAY Ad o] B
3 2 Zo|A e} AE FAE WA & AT,
GBRZo|A el W 2 o]2lAjo] sy Bake:
2e)%) oot

OL__E]—E TAA| £

=
3mme| ROIE e%‘} T AST A=Y HE

ru{u
o
:
N
N
lo
U
A
5
B
N
o

(NBA)& GBR + pinttollA 7P WA ASEH AL,
bone patchwa} GBR+w0| H|S:3E 2|5 Holw
71 FE oISt t 22 T Y HolA AdES
Holz] ookt A& & oA A 9] HA(RBSA)
bone patchwolA] B oo vls|| o & AISAE &
Aot $19) mE 2y g2 o+ A fo8E
Ho|z] okttt

UETHE 1A EHFANAFE 2402 Imm,
2mm, 3mm JRNA AE BAZIA 9] =H 4 A
2J(NB)& 543 dat= th3 2tk Imm $1A]o
Al 48 A3M= bone patchwtolA 7 ZA] YrE}
Wi, I HE GBRw¥ GBR + pindo] o]ith.
2mm A|o|A= GBRTol 7MY & B HaL,
3mm X|oA= GBR + pinwto| 7 =LA Ykt
o}, 2o A9, 1, 2, 3mm X B4 H A
4= A5 Koz oigit), JETE 1A E2E
NAHE £AHOZE Imm, 2mm 3mm A A4]9]
A 22 SHFAT)S 1, 2, 3mm YA H5FofA

Table 3. Area and linear measurements of histologic data (area: mm2 / linear: mm)

Bone patch GBR GBR + pin Control

Area RBSA Mean (S.D.) 0.18 (0.25) 0.18 (0.22) 0.16 (0.21) 0.03 (0.08)
NBA Mean (S.D.) 0.01 (0.01) 0.01 (0.01) 0.01 (0.07) 0.00 (0.00)

Others Mean (S.D.) 2.40 (0.48) 2.20 (0.38) 2.55 (0.50) 2.88 (0.30)

Horizontal linear NB__1 Mean (S.D.) 0.17 (0.29) 0.15 (0.24) 0.10 (0.11) 0.00 (0.00
NB_ 2 Mean (S.D.) 0.28 (0.47) 0.32 (0.47) 0.24 (0.37) 0.00 (0.00)

NB__3 Mean (S.D.) 0.56 (0.45) 0.56 (0.68) 0.62 (0.58) 0.00 (0.00)

AT_1 Mean (S.D.) 0.46 (0.46) 0.38 (0.35) 0.20 (0.12) 0.14 (0.05)

AT_2 Mean (S.D.) 0.62 (0.51) 0.53 (0.51) 0.38 (0.34) 0.21 (0.09)

AT_3 Mean (S.D.) 0.85 (0.50) 0.82 (0.57) 0.84 (0.66) 0.49 (0.29)

Vertical linear P-fBIC Mean (S.D.) 3.51 (1.16) 4.38 (0.76) 3.96 (1.12) 3.47 (0.77)

RBSA: remaining bone substitute area
NBA: new bone area
others: area besides RBSA and NBA

NB__1, 2, 3: horizontal thickness of new bone at the level of 1, 2, 3mm from implant fixture platform
AT__1, 2, 3: horizontal thickness of augmented site at the level of 1, 2, 3mm from implant fixture platform
P-fBIC: vertical distance from implant fixture platform to bone-implant-contact point
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Efficiency of the nickel-titanium rotary instruments for glide path preparation:
in-vitro preliminary study

"Department of Conservative Dentistry, School of Dentistry, Pusan National University, Dental Research Institute,
2Department of Conservative Dentistry, School of Dentistry, Kyungpook National University
Hyeon-Cheol Kim"*, Sang Won Kwak", Jung-Hong Ha”

Objectives: This preliminary study compared the effects of glide path establishing instruments prior to substantial root canal
preparation. Materials and Methods: Glide path was established by enlargement of the 2nd mesiobuccal root canal of Dentalike by
using three kinds of glide path preparation nickel-titanium file; PathFile, One G and ProGlider. The pre- and post-instrumented
Dentalikes were weighed in the resolution of 1 / 10mg. In addition, after glide path preparation, torque generated during shaping
using the WavoOne file was measured. The data were analyzed by one-way ANOVA and Tukey post-hoc test at a significance
level of 95%. Results: The ProGlider had the significantly larger amount of reduced weight than other instrument groups (p <
0.05). There was no significant difference between group of glide path preparation with ProGlider and without glide path
preparation in maximum torque and total stress generation during the shaping with WaveOne. Conclusions: Glide path preparation
instruments may have different efficiency according to their geometries. The Dentalike artificial teeth were revealed to have
discrepancies in the size of root canals by microCT examination. It is impossible to make a meaningful judgment of the results due
to the reliability or resolution problem of the root canal size of the artificial tooth selected as the standardized tooth.

Key words : artificial tooth; simulated canal; Dentalike; Glide path preparation; nickel-titanium file
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g, ol= o] oJgk Aol o) A2 whr] flsl F
ojF Jtxo|t}, Iy o] vRAIE "o 23o] &
ALt sfalo] = ) AgolA Thelo] $2E 71
714 F3 vEY updol A=Al ¢olo] HLp.
wheba, NiTi Zhele] ubde ol obddt ARG
?l8l glide paths m|&] @4shk= Zo] FHFH
¥ Glide pathS AT RN 22 AF8 wpeo
torsional stress ¥ IFd S Fo|al P&
sfel 2A|e] 20/ AL AIRHS: Z7HA 2= Sk

Glide path®] A4S 93l stainless—steel
hand file& AREE = QIATE o] &71E A
= NiTi Y& NiTi g2 11§ EAJo 7 <3
glide path®] 4o 7L a7p7} L 935, o]
Aol A= Aot 2PE AARE Q1FA] Dentalikes
AR5te] Al 714 glide path FA4 NiTi 22
A AaS Wl asklth,

Glide path #A&

wol(2 1) PathFile

T2l 1. 2 A710f| AFRE glide path &A1 1HI(A; PathFile, B; One G, C; ProGlider)Z} ©12X|(D; Dentalike).
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(Dentsply Maillefer, Ballaigues, Switzer
land), One G ¥ (Micro Mega, Besancon,
France) ¥ ProGlider I+ &
Maillefer)& ©] &3} o Dentalike ¢l & A
(Dentsply Maillefer)E AFsh= B¢ AR A
ol AT WSk, L% 3 AU A8

18 1 5] AT 58 Wlsleh 1 Ak

SELT S

(Dentsply

1. Glide path &4 &

2f =X
o o

AZx|e| FH Azt

015'—i]°} Dentalike 45 7HE glide path 3}+Q <]
F5o wgt 3 wHn=15)02 FAZE =3l 2+
OP—X] = PathFile(#13, #16, 2% taper), One
G(#14, 3% taper) ¥ ProGlider(#16, progre
ssive changing taper) 342 Dentalike?] A2
ZAEE 2ol dis) glide pathE FA3M%H
One G ¥ ProGlider+ single file system©|=
2 s}l TY-g A5, PathFile] 79 #13
I #169] 7 719 i A o' ARSI 2t
1S 0] &3t glide path® A4S X smart—
Plus motor(Dentsply Maillefer)& AF&3}¢]
300rpm9] £ & 3k o] HE dA7F AAlst
Aok B AFY dFA FAE
balance(Discovery, OHAUS, Parsippany,
NJ, USA)S AR&310] 1/10 mg THo)= 24815t}
Glide path 34 & FA2 HIE LT 4= 9lo]
T AAE oA gttt AR - A1 A
Fo 2 A3 glide path F4 TEE H

3hsict.

micro—

%

\=J rulm-{

i
Jor

WECEL

2. Glide path @8 5 2

Glide path &4do] &7 Q¥4 DentalikeZ

ProGlider& AM3}o] Glide pathS g4 w1}
2 15709 Glide pathE FAsHA] &2 Lo2
£35}31 Dentalike?d 248 23S WaveOne
Gold Primary I¥=2 AL 5kt X smart—
Plus motore] H-&0&2 AZI ZHAAE ]85
of 2 27t dojuh= 59k glide path?] B4
5o W2 AE A9 torque AL BT}
(n=15). <& A3 14 59 HAZ torques
100Hz 4== data acquisition module< &3}
e R AFste] 7|E5ekon, A4E datag ©l
&3to] plote BAsH] ZF Aol tigt maximum
torquegt HA| F2 oUA] ¥ 4SSt glide
path®] 9&F= vlaskeict.

011

3. 7 Hl

57| Blal A aE g2 A Blal Al Aol Hjs]
FJgt zfo|7k Q=A] 95% AR Lo MR FA &
Aot FA Hl A Ho]El= one-way
ANOVA®} Tukey post—hoc testE 53l, 52 9t
A HIL A2 t-testE B9l 95 % 5] <EollAl

PathFile, One G} ProGliderol &Jaf A%
AFAote FA FaFE Table 13 o,
ProGlider+ t& F7H4] atde] vl o B2 ko
Q1 T AAISkE maS UEHITHp € 0.05).

Glide path& /3%t Ql5-2]oke] Lk} /35|
o2 oA WaveOne Gold Z9-& ARg8te]
& Aot s I8 2L g AR WA
iz 9 &2 ot Ao|7F YAl skt
(p> 0.05).
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Table 1. PathFile, OneG2} ProGlider0f] 2|5 A=l olZx|0te] 2HI(mg)

File Weight reduced
PathFile 0.445 £ 0.160 b
One G 0.520 + 0.187 b
ProGlider 0.675 £ 0.111 a

b, Groups with different superscript showed significantly different efficiency to remove artificial canal material (p < 0.05).

Table 2. ProGliderE 0|28t glide path&A & WaveOne Gold A& 19| 22 (maximum ! total stress) H|1l

Glide path &M

Maximum Torque (Nem)

Total energy during shaping (Ncm)

Yes 1.73 £ 0.32 11.97 £ 5.83

No 1.87 + 0.46

1484 £ 6.77

There was no significant difference between groups with and without glide path preparation for both criteria (p » 0.05, t-test).

V. A4 0%

Glide path®] 44 NiTi 2t o) ZHA| =
oM BrARE AREIL e 3 H4FE NiTi 9t
At A Qbdskal w9l i 4B fldf 712
Al A== A Foprkal let, o™ NiTi 3
stainless steel IFUHT} glide pathS FAsH=
ol o W Hesie BEHolh v, ol ofuhe
bzl 43§ UAEERs 45 720 stainless
steel 47|75} 943t Mt op7e] ol A
olty, &, YA EEehg dao& el 7149 f
Aol FUsHA 2-8%7] wizol sttt ey,
7} 717-] vk =271 ofgk ubd A7 o] Aol
7 glem) eAolAe] A o 4 3
71& ATEL glide path 7]79] uH& A&HA vl
ol Pl om, ALl ujE = AFEe
glide path 34 &¢e] AL A& 5= vl o+t
7]_ HI—EE] u]_ 011;]_15~17>
= follA= g Aoke 88319 glide path

48 UAEeky sielo] AR 588 ulastan 5
o 2] 24 7R REA usiel ool

2 o&

glide path

19} A A
o & Z7Vs= A AH=(progressive changing
taper)E AYaL Qo] 3k ARO] AAFo] Wobs
= Aow F4HH,
Ha 59 dtollA= 43 W 719 229 A oA
%l glide path®] 3ol A4 4= 3l
AL AEFE AR vusiel=t], o] AtolA
% ProGlider7} #AF A&eko)| 714 AL A B!
BT, o Aih= 2 ARl o7t A A7 9
7o W B SRR AR Al A 9 AF 9
ol 7103k Ao = s e, o
ol A A= FEat A= Eoh
o] glide path 34 T BEL Tt B
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WL o] FofHr}, o= 7|8 A} Afolof o7k Ao 785 2 A4 TS ARSSHE Y odS ARESt
2 o oA = QAL RV R BE ds YA = B¢ YA W2 3o A Ao 245t
ElEHE glide path 34 7FYo] stainless steel 7| QoL el A7) zlol|2 11 At FAA R

T Hop Aidor 8ok, o]ld SeAE USEA & Aoz FAH,
4] T4 FAY AF Hrbo|ME e, 32H microCT %}%‘ AIHIY 2), LHFNA 2
PathFile®t 4=7|3+& o] &3 H LA A mm =oloA e Z@ Fo] ZHHLE 269
PathFileo] 39| o] AR sl =X micrometer®A4] 430 micrometer, FAZSO=E
ARl 7ol A wEe] £2 Aus Zh=ria 396 micrometero)4 550 micrometer7HA] T}
HAL = Qlep e, SHA| =LA, o] Zfol7F B Ao A4
iz

& Aok T A vael oA AEAl or RS mR AoR UitE, upehd EE| &
7149l glide path®] @A whe Al F3FE §I5to] 719 Dentalike ISAE 5716k
O AR F Wshs BEA(EE)E Bkl oE Al lsA[ore] Aoyt thA] A =] Lol

jg n
)

)

<>lno 1
i) m2 ofN ru

%
A
i}

Al

A0l §4 AU v|wetuz) shyct ATA giEE o)
UHE 2AE AT fote] SFANE g usoR ol glide path YIE WALIEs
%, Dentalike ¥ 27]9) BUAZ Qlslo]  vhole] HRAHQI AMSS 98] Ha 5-& 84 Zo)A
torque®] F4e] glide path®] B4 offuf sl 2o Elafa} pecking 348 Akl 819
2e] Afolurkz 23 2719 Aolof ol B W& TP, @ A AEO] FEE W pecking 2HF

g vk o2 YeRt Glide path7F 449 F219] HolE FHeHA] oA E | mm AP &

Canal size of MB2 (
MD: 269~430
BL: 396~550

T2 2. Dentalike 212X|(4 0f)Q] microCT o= EX5H 22| 37|,
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CASE REPORT En:2017. 4. 24 A 12017, 6. 19 A2 :2017. 7. 6
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Retromandibular approach for the management of subcondylar fractures, followed by
treatment of parotid gland fistulae: Case report

Dept. of Oral and Maxillofacial Surgery, Hallym University Sacred Heart Hospital, Anyang, Korea
Dept. of Oral and Maxiilofacial Surgery, Hallym University College of Medicine,
Graduate School of Clinical Dentistry, Hallym University
Jae-Chan Ro*, DDS, MSD., Ju-Won Kim, DDS, Ph.D., Byoung-Eun Yang, DDS, Ph.D

Condylar fractures account for one-third of all mandibular fractures. There are many surgical methods for the open reduction of
condylar fractures, such as the transoral, submandibular, preauricular, and retromandibular approaches. Two patients suffering
from condylar fractures, a 45-year-old man and a 25-year-old man, were admitted to our hospital. Both patients’ condylar fractures
were positioned too high for us to use the transoral approach. Therefore, we employed the retromandibular method to expedite the
approach to the fracture site and minimize the size of the incision. After the surgical procedures in both cases, we experienced
complications in the form of parotid gland fistulae, which rarely result from the retromandibular approach. A combination of
botulinum toxin injection and amitriptyline medication was effective for the management of these parotid gland fistulae. Here, we
report these two cases and offer a review of the literature on this article.

Key words : Subcondylar fracture, Retromandibular approach, Parotid fistula, Botulinum toxin, Amitriptyline
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Fig. 3. ORIF view

Fig. 4. Post Op panoramic view

Fig. 5. Views of fistula over time (a:2

Zh et 37k HE ciBotulinum toxin FAF & 13Y)
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Fig. 6. Facial CT view

Fig. 7. Panoramic view
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Fig. 8. Post op panoramic view
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2 Synovial Chondromatosis in the
‘Temporomandibular Joint:
Report of Two Cases

A BS TR A CT OO

Synovial Chondromatosis in the Temporomandibular Joint: Report of Two Cases

Department of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University
Yong-Chan Ha, DDS, Chul-Hwan Kim, DDS, MS, PhD

Background

Synocial chondromatosis(SC), a proliferative disorder of the synovial membrane. The etiology or cause of SC remains unclear.
SC usually occurs in large articular joints such as knee, hip, elbow, and ankle. SC of the TMJ is very rare. It is a benign disease
that mainly affects unilateral side. It can form cartilagenous and calcified loose bodies of various sizes and cause abnormal
function of TMJ.

Case Report

In this paper, we report two cases of SC in the upper joint space of the left TMJ. One complained that “Sometimes the left jaw
joint feels disoriented” and the other had no symptoms. CT scan and MRI showed left TMJ space widening, multiple tiny calcified
mass. After clinical and radiographic analysis, we performed surgical removal of the lesion under genereal anesthesia. In the
histologic examination, synovial chondromatosis was diagnosed in both patients.

Conclusions

We report two cases of synovial chondromatosis in the upper joint space of the left TMJ. We performed surgical removal of the
lesion. The two patients showed good prognosis without recurrence or pain up to date.

Key words : Synovial chondromatosis, Temporomandibular joint, TMJ
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I. Infroduction

Synocial chondromatosis(SC), a proliferative
disorder of the synovial membrane was first
described by Ambroise Pare in 1558. SC in
temporomandibular joint(TMJ) was first reported
by Auhausen in 1933"?. The etiology or cause of
SC remains unclear. SC usually occurs in large
articular joints. SC of the TMJ is very rare. Itis a
benign disease that mainly affects unilateral
side?. It can form cartilagenous and calcified
loose bodies of various sizes and cause abnormal
function of TMJ®.

CT and MRI can be used for the diagnosis of
SC. After progression of calcification, loose
bodies can be identified on CT. However, it may
be difficult to identify such loose bodies in many
patients. Although MRI is effective in identifying
these loose bodies, radiographs and clinical
features alone are difficult to diagnose SC
accurately”. Therefore, histological examination
is essential for accurate diagnosis of SC.

Because nonsurgical procedures are ineffective
for SC and loose bodies do not disappear
spontaneously, open surgery or arthroscopy with
synovectomy are usually performed for SC with
surgical removal. Recurrence or malignant
transformation after removal of the lesion is
known to be rare®.

In this paper, we present two cases of SC in the

left temporomandibular joint.

I. Case Report

Case 1

A 28-year-old male patient visited the
Department of Oral Medicine and Pain in
Dankook University Dental Hospital on May 24,
2016. He complained that "Sometimes the left
jaw joint feels disoriented". The patient was at
the end of orthodontic treatment. The pain and
discomfort started in the left TMJ six months
ago. There was no other systemic disorder. CT
and MRI showed a calcified mass on the left
TMIJ. The patient was referred to our department
of oral and maxillofacial surgery. There was no
swelling. However, there was tenderness at the
time of palpation and there was pain in the left
TMIJ at the time of mastication. Mouth opening
was over 35 mm. The occlusal relationship was
good. There was crepitus sound in the left TMJ at
the opening.

CT scan showed left TMJ space widening,
multiple tiny calcified mass, and bone erosion
(Figure 1). MRI showed left capsule enlargement
and multiple low signal intensity in the anterior
part of the superior joint space with bone marrow
edema in the condyle(Figure 2).

A total of 50-60 loose bodies were removed by
exposing the left joint capsule using preauricular
incision under general anesthesia(Figure 3).

In the histoligic examination, multiple cartilage
nodules were seen(Figure 4A). Cartilage nodules
were surrounded by a fibrous layer(Figure 4B).
Chondrocytes of similar size were uniformly
distributed when the inside of the nodule was
looked(Figure 4C). Synovial chondromatosis

was diagnosed due to the absence of mitosis or
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Fig. 1. Enhanced CT image. (A) Axial view. (B) Coronal view. Multiple tiny calcified mass was noted in the left
temporomandibular joint(red arrow).

Fig. 2. MRI T2-wighted image. (A) Axial view. (B) Sagittal view. Multiple low signal instensity and effusion was noted in the
superior compartment of temporomandibular joint(red arrow)

Fig. 3. 50-60 white loose bodies were removed.

F -

> x40
Fig. 4. Histologic features. (A) x10, H&E, Multiple cartilage nodules can be seen. (B) x40, H&E, White stars represent
cartilage nodules, which are surrounded by a fibrous layer of black stars. (C) x200, H&E, Chondrocytes of similar

size were uniformly distributed when the inside of the nodule was seen.
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necrosis suggesting malignancy.

Postoperative CT showed that multiple tiny
calcified masses disappeared while the erosion
remained(Figure 5). MRI showed that both joint
effusion and multiple lesions disappeared after
the surgery(Figure 6).

We performed follow-up examinations for 8
months. He showed good prognosis without

recurrence or pain.

Case 2

A 48-year-old man was referred to our clinic on

January 3, 2017 for a radiologically opaque
lesions on the left TMJ site in a panoramic view.
The patient was treated in various hospitals due
to left jaw joint dullness, discomfort, and
chewing pain that began 7 years ago. Baseline
disease was only hypertension. When the patient
was a high school student, he said that he had a
pain in the jaw joint and a clicking sound after hit
the ball. There was no mouth opening limitation.
There was a deviation at the opening toward the
affected part. There was no swelling or
tenderness. There was no clicking sound either.

CT scan revealed multiple loose bodies

Fig. 5. Postoperative enhanced CT image. (A) Axial view. (B) Coronal view. Multiple tiny calcified masses disappeared(red

arrow) while the erosion remained(blue arrow).

Fig. 6. Postoperative MRI T2-wighted image. (A) Axial view. (B) Sagittal view. Both joint effusion and multiple lesions

disappeared after surgery(red arrow).
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surrounding the left condyle head(Figure 7). MRI The left joint capsule was exposed using a
findings showed multiple small low intensity preauricular incision to remove three large loose
nodular lesions in the affected superior joint bodies of 1 cm or larger and 100 loose bodies of
space with effusion in the left TMJ(Figure 8). less than 5 mm(Figure 9).

Fig. 7. CBCT image. (A) Axial view. (B) Coronal view. Multiple tiny and several gross calcified mass was noted surrounding
the left condyle head (red arrow).

Fig. 8. MRI T2-wighted image. (A) Axial view. (B) Sagittal view. Multiple small low intensity nodular lesions in the affected
superior joint space with effusion in left TMJ(red arrow).

111111

Fig. 9. 3 large loose bodies of 1 cm or larger and 100 loose bodies of less than 5 mm were removed.
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The histologic examination showed multiple
cartilage nodules with a typical SC pattern that a
chondrocyte scattered in the nodules and
surrounded by a fibrous layer(Figure 10).

The patient showed good prognosis after the

operation without any recurrence.

II. Discussion

The precise etiology of SC and its cause are
currently unknown. Although previous trauma,
parafunction, degeneration, inflammatory
disease, infection, and growth factors have been
proposed as contributing factors, there is no
accurate evidence to suggest that these are main
causes of SC”.

Synovial chondromatosis is a proliferative
disease of the synovium. It forms a metaplastic
cartilaginous nodule on the synovial membrane
and pedunculates, eventually falling off into
loose body?.

SC is mainly involved in large articular joints
such as knee, hip, elbow, and ankle. It is more

common in men. However, the occurrence of SC

in the TMJ is very rare, with a 1.6: 1 ratio in
women/men and a mean age of onset ranging from
40 to 50 ages®. TMJ synovial chondromatosis is
known to occur in limited upper joint space. Most
cases of TMJ SC are unilateral and more common
at right TMJ, although bilateral cases are also
reported.3 In the present case report, both patients
were males involving the upper joint space of the
left TMJ. One patient was in his 20s.

If there is SC in TMJ, various symptoms such
as pain, preauricular swelling, mouth opening
popping,
malocclusion, vertigo, and tinnitus may occur®.

limitation, clicking, crepitus,
However, symptoms of SC in TMJ are not
characteristic. In addition, incidence of SC in
TMIJ is very low. Therefore, it is rare for SC in
TMJ to be diagnosed correctly from the
beginning. It is often confused with TMJ disorder
or parotid tumor”.

A metaplastic change in synovium without
definite causative factors is called primary SC
which is characterized by more aggressive and

recurrences. On the other hand, secondary SCs

are associated with factors that may stimulate

synovium  such as

previous  trauma,

Fig. 10. Histologic features. (A) x12.5, H&E, Multiple cartilage nodules can be seen. (B) x100, H&E, White stars represent
cartilage nodules, which are surrounded by a fibrous layer of black stars.
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inflammation, arthritis, and so on”.

In addition, SC of TMIJ can be divided into
three stages according to histopathologic
features'”.

1. Initial stage: During this period, metaplasia
of the synovial membrane occurs along with
proliferation of undifferentiated cells. Detached
loose bodies are not yet visible.

2. Transitional stage: It is the time when loose
bodies are formed as synovial membrane
metaplasia progresses further. Loose bodies
containing active chondrocytes are partially
surrounded by a synovial membrane.

3. Advanced stage: Detached loose bodies are
observed. However, metaplastic activity is not
seen on the synovial membrane.

In this case report, the first patient had a history
of orthodontic treatment while the second patient
had a history of trauma 30 years ago. Although it
was suspected to be secondary SC, this history of
orthognathic treatment and trauma could not
confirm the exact relationship between diagnosis
and cause of disease. Both patients underwent
histologic examination and found to be in
advanced stage of SC.

Conventional X-ray, CT, and MRI can be used
for primary diagnosis of SC. Conventional X-
rays may be able to identify lesions. However,
lesions are less visible when calcification is not
fully progressed. Therefore, CT and MRI are
most commonly used for diagnosis of SC.
Expansion of the joint space and capsule is
mostly seen. After calcification, loose bodies can
be identified. However, it may be difficult to

confirm loose bodies in many patients. MRI is

the best known method for identifying these
loose bodies. It has been reported that
progressive SC may involve TMJ changes such
as bone erosion, sclerosis, disc displacement, and
invasion of the middle cranial fossa™'’. For
accurate diagnosis if SC, it is necessary to
perform a biopsy through arthroscopy or open
examination.

Because SC in TMIJ is uncommon and its
symptoms are similar to normal TMJ disorder, it
should be differentiated from secondary synovial
chondrometaplasia due to degenerative,
inflammatory, metabolic, and traumatic joint
disease. It also should be differentiated from
condylar hyperplasia and cartilaginous
neoplasms'?.

Differential diagnosis of SC with chondrosar
coma is needed. Chondrosarcoma in TMJ is
extremely rare. Up to date, only 20 such cases
have been reported'”. Condyle, temporal bone,
and synovial membrane are sites of chondrosar
coma development. It is prevalent in women in
their 40s. TMJ disorder symptoms can be noted
in chondrosarcoma. Radiographs may show
expansible mass involving TMJ, condyle, and
infratemporal fossa'”.

Histologic findings of SC can be seen in
various sizes of cartilaginous cellular nodules.
The border of the nodule is composed of hyaline
fibrocartilaginous tissue. There may be synovial
lining depending on progression of the lesion.14
In this cases, both histologic examinations
showed multiple cartilage nodules with a typical
SC pattern that a chondrocyte scattered in the

nodules and surrounded by a fibrous layer.
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Because SC does not disappear spontaneously
or respond to non-surgical procedures, treatment
usually involves surgical removal of the lesion.
Surgical procedure depends on the size of the
nodule, the anatomical structure involved, and
the degree of progression of the lesion. The most
commonly used treatment is the removal of
cartilaginous bodies by an open surgery with
synovectomy for the lesion.6 Arthroscopic
removal of the lesion is a successful treatment
when the lesion is confined to a single joint
compartment, when extra-articular extension is
not seen'.

Recurrence after removal of the lesion is very
rare. Several review papers have confirmed that
synovectomy is not performed in recurrent
cases'®. Therefore, removal of the affected

synovium is necessary.

IV. Conclusions

In summary, we report two cases of synovial
chondromatosis in the upper joint space of the
left TMJ. We performed surgical removal of the
lesion. The two patients showed good prognosis

without recurrence or pain up to date.
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Clinical consideration of Inmediate implant placement

Acrodental clinic Seoul Korea
Sang-Yoon Oh, DDS, M.,S.,D.,

Past literatures stressed that when a gap occurred between smooth surface implant and alveolar bone, osseointegration was
unsatisfactory at histologic examination regardless of clinical findings. Accordingly, standard surgical approach in the early days
of implant surgery was to place the implant after all gap was healed. However, Botticelli et al.(2004) reported high degree of
osseointegration at the gap with SLA surface implant. From then, the era of immediate implantation has begun because SLA
surface implant make gap healing possible. There are two main disadvantages of immediate implantation: (1) surgical technique is
sensitive for primary implant stability, (2) Implant placement at the accurate position that predicts external change of extraction
wound is required. Immediate implantation has outstanding advantages in all perspectives except for the above-mentioned
disadvantages. Therefore, it would be unwise to abandon the option of immediate implantation simply due to surgical difficulties.

The purpose of this paper is to describe the necessity of immediate implantation and to present scientific evidence for
immediate implantation and accurate implant position by literature review.

Key words : Immediate implant placement, Gap healing, Socket preservation,
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Bone Graft in Inmediate Implantation after Anterior Tooth Extraction

Department of Oral and Maxillofacial Surgery, Seoul National University Bundang Hospital
Young-Kyun Kim, DDS, Ph.D,

Thin labial plate will be resorbed after extraction. Immediate implantation cannot prevent soft and hard tissue loss. Bone graft
can be necessary in the immediate implantation after anterior tooth extraction. Slowly-resorbed or non-resorbable bone graft
material have many advantages in esthetic area because of maintenance of volume. The clinicians should select the adequate cases
of immediate implantation according to the indication and contraindication.

Key words : Bone graft, Inmediate implant, Anterior tooth
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Table 1. Comparison of characteristics of a variety of bone graft materials

Characteristics Autogeneic Freeze—dr'ied pE . Xenogeneic Alloplastic ADDM
allogeneic allogeneic
Osteogenesis + - - - - -
Osteoinduction + - + - - +
Osteoconduction + + + + + +
Availability + + + + + +
Predictibility - - - - + +/-
Mechanical strength + + +/- +/- + +
Easy handling - + + - +
Safety + +/- +/- +/- + +
DBM: demineralized bone matrix
ADDM: Autogenous demineralized dentin matrix
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Fig. 1. Immediate implantation after left maxillary central incisor extraction.
A: Implant was installed after extraction. The gap more than 2 mm should be maintained.
B: Slowly-resorbed graft material (The Graft) was used.
C: Resorbable collagen membrane(Ossix plus) was covered.
D: Periapical radiograph immediately after implantation.
E: Periapical radiograph 1 year and 2 months after final prosthetic loading.

Fig. 2. Immediate implantation after right maxillary central incisor extraction.

. Intraoral photograph of 73-year old male patient.

. Central incisor was extracted and implant was installed. The dehiscence defect was formed at labial side.

: Slowly-resorbed material (Bio-Oss) was grafted.

. Resorbable collagen membrane (Ossix plus) was covered.

© The 2nd surgery was performed 7.5 months after implant placement. The slowly-resorbing artificial dermis
(PermacolTM; CovidienAG, New Haven, CT, USA) was filled at labial concave area.

. Healing abutment was connected and wound was closed.

: Periapical radiograph 5 months after final prosthetic loading.

. Intraoral photograph 4 years after final prosthetic loading.

. Periapical radiograph 9 years and 3 months after final prosthetic loading.

m o O W >

T o m

728 | ChEhx| 2ol ARREIR| M55 H10E 2017




Fig. 3. Maxillary right lateral incisor was extracted and delayed implantation was performed.

Periapical radiograph of 4-year old female patient with severe periodontal defect.

Intraoral photograph shows gingival recession.

Extraction socket preservation was performed using xenograft (Biocera).

Extraction socket was covered with palatal rotation flap.

Intraoral photograph 5 months after socket preservation.

Implant was installed at palatal side.

: Allogenic bone (Orthoglast II) was grafted and resorbable collagen membrane (Ossix plus) was
covered.

H: Implant was exposed and healing abutment was connected 4.5 months after implant installation.

|: Periapical radiograph immediately after final prosthetic loading.

J: Periapical radiograph 9 years and 3 months after prosthetic loading.

K, L: Intraoral photograph 9 years and 3 months after prosthetic loading.
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Case Report; Esthetic Restorations for Inmediate Implantation and
Delayed loading on Maxillary Anterior Region

Bok-Eum dental clinic
Hee-Kyong Lee DDS

Successful osseo-integration of dental implants that Dr. Bronemak reported in 1965 had been ground-breaking research in the
restorative dentistry for the missing dentition. Clinical application of dental implants in the restorative dentistry has begun with the
role of retention and support for the complete denture, beyond the functional recovery in partially missing area, and succeeds in
the cosmetic recovery for anterior missing area.

Recently, immediate implantation and loading after the extraction have been preferred by many excellent clinicians especially
on maxillary anterior missing area, because they want to prevent from the absorption of residual alveolar bone. But it is hard to
decide immediate loading for common clinicians also, because it is difficult for them to convict proper osseo-integration. In this
article, immediate implantation and delayed loading case on maxillay anterior region have been introduced and predictable
prosthetic procedure for the esthetic result has suggested.

Key words : esthetic restoration, immediate implantation, delayed loading, sub-gingival contour, running room,
proximal contact, provisional restoration
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II. Subgingival contouring by
provisional resftorations

& T 4900 27} 542 '
S 2 fixture level9] S 5T of2 (29 4-

Vertical Soft Tissue
Limitations

Tooth-Tooth
Tooth-Pontic N/A 6.5mm
Pontic-Pontic N/A 6.0mm
Tooth-Implant 1.5mm 4.5mm
Implant-Pontic N/A 5.5mm
Implant-Implant 3mm 3. 51nm

2! 2 Updated data from Salama, H., Salama, M.A., Garber, D.A., and Adar, P. (1998). The Interproximal Height of Bone: A Guidepost to
Esthetic Strategies and Soft Tissue Contours in Anterior Tooth Replacement. Practical Periodontics and Aesthetic Dentistry.
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