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Effects of Temporomandibular Joint Arthroscopic Laser Surgery
on the Articular Disc

Chikashi SHIMOKAWA

Department of Oral Surgery, Tokyo Medical College.
(Director : Prof. Yasunobu UCHIDA)

The purpose of this study was to investigate the influence of Nd-YAG laser irradiation on the
articular disc in temporomandibular joint (TMJ) arthroscopy. The postoperative changes of the
TM] articular disc of 80 rabbits were evaluated arthroscopically and histologically for 15 weeks
following Nd-YAG laser irradiation. The arthroscopical findings were classified into 6 categories :
slight changes (Grade I), synovitis (Grade II), fibrillation (Grade III), limited necrosis (Grade IV),
perforation (Grade V), and massive necrosis (Grade VI). Grades II~IV were considered to be
moderate changes while Grades V and VI were severe changes. In Grades I and II, microscopy
revealed mild degenerative change on the collagen fiber bundles of the disc, but scanning electron
microscopy (SEM) revealed focal necrosis of the collagen fiber and peeling off the surface layer.
With increasing grade, the degree of necrosis increased and deformation of the condylar cartilage
layer was seen. Immunohistochemically, the collagen type I and type II antigen disappeared in these
specimens. Through all of the investigation periods, no evidence of healing of the discs was seen.
Grade I was seen in 9.79%, II in 4.8%, III in 21.094, IV in 37.1%, V in 12.9%, and VI in 14.5%. These
results suggested that there are various problems because Nd-YAG laser irradiation induces varying
degrees of coagulation on the disc, even in apparently identical operations, due to the color of the
disc and the wavelength specificity of the Nd-YAG laser.
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I. EBHHEELUFE

A 2.5 kg, HEBHBRROME 80 % H Wz,

Nembutal 30 mg/kg BEIRPYFREE T o2 BIEAALIC [E
E, AEERTEREZ$IE, HEORERIUIE S 5EE
i 2 B, BEETEIC KEYIEE 2 0 2 - EEETRE &
gL, Z 26 REE# (Stryker ®: TMJ mini-
scopesystem, X 2.3 mm, REFA 15° OB *
AL, Ry 7o & 5 EHEAEKERTI,
Fls AT L DENIEE CCD & £ 712 & D BIERER
PEZY—TCTHZEL WS, NA&-YAG LV — ¥ —
(LaserSonix ® : Model 6000) Q7 7 A4 /3 —1iZ
B U 2 Al o — 7 (M&M ® : LT10-08, sl
0.8mmDt7 Iy ruy R) 2HEEEOERLFLY
LRAE R, Seln R BET R SRR I E
7z (Fig.1). FEEE» S, #EFE 10 ml/min T,
S 30 w, 1 [H 0.5 sec DNV A THEE 150 ] @
WS 2 30E Ui, BEtHe, BOENE, TR, KM
DB 50 F 4 0> TRELALBZKT L,
E iz, TNCOR—EETHRBIE & Rk I B,
B &g R A D A D Sham operation Z{TWHHR & L
7.

I. BER*E

BEPM - L CLE®R 1, 3, 5, 7, 9, 11, 13, 15
WD 8 FERRE, BEE 10 P BTV —F —JLERF
LREIEOFRIC & 0 EElo _-BIETRE & BT S B
2, CTF AL, IRWT, 4% /837 RV ATV
Ft NEw (PFA) 12 X A EELREREER, SEH
TR % FE PR R & — BRI, & 512 PFAIC T 48
R oD VR [ 5E & 17 - 72 1%, Plank-Rychlo &t
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JKIENC T 24 BEREBLIK, 5% HREE 7 N U w7 L THIA],
AEED E, BEICLD T 7 4 @I, RRET
T5u O 28, H-E #ff, Alcian blue Hth
(pH 2.5, 1.0), 7% & CWCHUEHHBOMER = 4 5 HHY
Thiebrasg—ro], NBO~YYAE/ 704 —
VAR (B3R TE) 1k 2 St ERE
% Labelled Streptavidin Biotin #I2 & V1T 5 7z,

EHAFEHE, McDowell-Trump DZEIZHE, H
BEEE LTI VY — VT NLTE R E4%kiL=
VY OEESE (0.2M 4 2 Y IVEESER pH 7.2) 1T
72 RFEREEE, BEE & LT 1%4 A 3 U ARG
W (pH 7.4) T 3FRFHEIEEEL, Bk, ERFLAG2E,
SHARERML, EEEFHEMSE (HIL: S-650 ) 1
& D 3RITHBHIFREDBIZE 2T o7z,

&

WEREID > B, FEBEEE, RTORRERZ &»
5, B, T L 2 7o A REIEE 62 7, 77.5%
T# - 7=, sham operation & U 7= HE{HIZERI & 12 BE
AT R, MR R, efErE U bR
O o7z,

1. RAENEERTR

EERRE DO BIESEAT R1E Table 1 <, ML S
i FFEEBOZ L s REREE» S EE £ T 6 B
DBTFIPIHEL, T2bb, LIERNCIZE
AEEAERD VDO, I1:EECmEROZE
(CEMIMERELE, Fomm, -0, AEmE) 257805
LIS, B & e b8 A 6 e wn b o, I FHiR
FE P RHERRIRAE S O A e &,  HBIATRE D ARHE
HZE{E (fibrillation) % & %53, BH S i 883EHIX
Hohnbo, IV : ARETEEM E OB/
BETEE I UEBERIER A 508, B S5 IR
BFaHoNEWLO, V:HIREAE2FD 26D, VI:
MR DRI DL, FasE, Zwwl, Zhl bR
ElzhaEENECZbO (Fig.2) T, bE00
X Grade IV IR T I TEEO@EFEHEHO T, &
7z, FRZEFL (Grade V) 3 #IH#AD 38 FE Tiz% <,
Mt 7% & UM B FRRERR O A 72 3885E  (Grade VI) 1%
LIz A STz, Thbb, Grade V & VI D#H
BICER T~ EZE L LIRENALONDS Z &
P, FALHEREERNC Ve VINLH#TT 52 &
MR E NIz, £72 Grade 111, IV iZ&EEZEIARKIC
SAELTWS Z e SiEEEZT AR, B
PIRIERUREENE U v 2 L HEE s Nz,
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Table 1 Arthroscopic grading of postoperative changes (Disc and upper joint cavity)
Weeks after operation 1 3 5 7 9 11 13 15 total (%)
Grade Characteristics
I (Slight) 2 1 0 1 1 0 0 1 6 (9.7)
II (Moderate) Synovitis 1 1 1 0 0 0 0 0 3 (4.8)
11 Fibrillation o 0 2 4 2 2 1 2 13 (21.0)
IV Limited necrosis 4 3 4 3 2 3 3 1 23 (37.1)
V (Severe) Perforation 3 3 1 1 0 0 0 0 8 (12.9)
VI Massive necrosis 0 0 0 0 1 3 2 3 9 (14.5)
total 10 38 8 9 6 8 6 7 62 (100)

—77, Gradel ALER 158 1chb7zh 9.7%IC R
BNBZ S, V—P—I 3 ¥ —OHIITEE
ThHbHIENRBENT,

2. #EES, SRR S UM SEM AR

1) IEEmR

SRS O SRR SR T, BIATFIAR 3 BB
HiE TERECHE W -BEEiEE: =53 2B TEE
L, HRRERHRAE, BRI CREL MY v RO
FEREELTnws, TOEBEIBE LI 7 —7
DFFHER N WUE MR S BUE 3 % SRMERCE Tdh 2.

BIEE ST & OV EE IR 2 — B O R
I b LI HE T, 2 & FHE O fhifE 2
&, AwoREmEE M3 25EEE2 L Tw3,

TEHEOWEEBIZIZEE (mesenchymal layer),
difEjfE (proliferative zone), ¥EfE (hypertrophic
zone) D 3 BHEEINL, KEIIRF MM
Bakkd 3 W IXFEERMIAS <, P8, BETE
AR OB EMENEE R O/NEICH SN, FEBEICW
IF EECBMIRY, N ARR THERICERS S 5,

REETEET O BUE B 1 TR bL U < SeB-fifa i
ZLUL, EERMERMESEEEZZL, FBRE
> THBEREE BN A NS,

a7 —7 r18B X OB O GEHEBb R
R, TEPHEEORE &L FHES X UCETE
THBETHh DI L, NEIZHEEOFEES L
ARO I BEET, MEORBEXIZIZTERNTH >
7z (Fig. 3).

SEM T, MiKOEEIZ—8 D fE i
THb I, ZOTICELH 40~60 x, ARIHHY 5~7
u DO D0 FANMED B 2 MMy R T
LickgEss A o5, 2OEIMETIX, &L
FRHER DS LR ROFRAIIE L W A2 & - TEEFIL T
w23 (Fig. 4).

2) EBRREORTR

BEETSEAT R Grade I~11 O FMRAEGTIE, EERLS
fAC—HLUTEHERIC L3 L BEbha ot Y ricid
eI HER 3 A 5 M B, alcian blue e Tl e
HZEEEESEOHE N T WS A, NEEEEFE
D,y —>ThY (Fig. 5-a, b), BHEHHEHB LV
TEHEIC XA S e B bR R D o 7z,

SEM Ti, FIIRERmEDMREERE I 0T & —
HBEDOFT RSB &4, Z OHULE D EITE T 13 2%
B & 2RO ERBH S »TH % (Fig. 6), Z
e OFTRIZEIEST RO Gradel, I Iic3@L 72,
E U< Grade I QAR TIE, EERERAOEEIC K
SEMEEFREI R LR BEEEDOHEEN L LN D
(Fig. 5-¢c, d).

Grade IV T, &E[E & /- FIRBREE SRR O 2£0E
Bt & BESEEAAYE <, FREE OREEE 1A
WZHELTWw3 (Fig. 5-e, 1).

Grade V Ti, FFLELHEIEILICMHEY (Fig. 5
-g, h), SEM TIZHEMEMERRIE I 25 L W2 & FIfRDS
HoN, REBOMRESZHEL, EEOBFMERIT
RIS E BO N A TERER2 L ED TRy
(Fig. 7). Grade V ¥ & O VI o F5H8E I3 RIS E 2
MIMAREDOERE L, EKE@H S ERBICE 2HREH
fafg OBy A, —ETHRE 2D, ETE
PERANC IEER 2 RERIGS AN S, RETR
a5 —4 v 1Rz I BOmEEMELL, B
BEOBMAENEE > b5 (Fig.8), Zhsn
ARz 2BEPEIC BT 5 Grade II~V T, RED
EEHE2bOOEFRCHEL, BEEH - MR
WEERELE R S »oib ¥ 3 BRI RZELIZA > h
winoiz,
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Fig. 1 Arthroscopic view of
upper joint cavity
(P : Laser probe, D : Disc)

Fig. 3 Normal temporomandibular joint
Fig. 2 Arthroscopic findings of the postoperative changes (E : Eminence, D : Disc, C: Condyle)

H-E X10
Grade | | Crada 11 Immunohistchemical staining
Grade III | Grade IV of collagen type I X10
Grade V| Grade VI Immunohistchemical staining
of collagen type II X10
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Surface X 300

‘Surface % 1,500
Fig. 4 Normal disc (SEM)

Cross sectio X700

a:Grade 1 b:Grade 1
H-E X20 Alcian
blue X20
c: Grade III d: Grade III
H-E X20 Alcian
blue X20
e:Grade IV f:Grade IV
H-E %20 Alcian
blue X20
g :Grade V h:Grade V
H-E %20 - Alcian
i / 5 Sl blue X20

Fig. 5 Postoperative changes of the discs

(5)



1995 4 5 H

e

Surfacex17.1

TN SRR T v — Y — FT O RIS FIic RiE g

Fig. 6 Postoperative changes of the Grade I disc (SEM)
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Cross sectionx 2,000

Cross section X 201

Fig. 7 Postoperative changes of the Grade V disc (SEM)
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VAR, SARSETAE I 35 1) 2 SHRSEINE O RE OB
Bl Eh, T OREBOMINLE, EREL LT
1986 4, Sanders? iZ & % arthroscopic lysis and
lavage %3, 1988 fFIZ 13k, #AKR? 1< X % BHAiFER
TRIBERZ BN O BGIREGE SRS &, SRS T
FMBWEEL2Dd YD, FEEROMAFAICEDES
R A, BEIST —y 2 —N—, YAG v —F—0DJH
HER XN E,

HRMSEHE TFEMcB Y 2 v — =D T,
FRMEMERE IR O FISE, TIBT<e, FINRERERGRS SR
ADHENZ X > CRIESOFRRIE % PRF 9 5 g%
fiffiz EEZ 6N 508, KR TOFAEERL
SHEAEIR BN O EE, BB EIHRE S hTwR
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1%, FIBIEEOREEZ Grade I~VI & LR LZE LS
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<, I ORI B BEELD L W0, B
WCEEEEG 207 Grade V, VI Ti&, MO L%
BN, L, FREEESE & O MIREE O RN
g2k,

L — S D ERRE 2 RE DT A T A
BT AT MVEHETH D, Nd-YAG v —H—
DEES I & TROMEEL O 5 W 2ERIRES T, R A
1.06 gm fHLIC 3517 2 E@RIE, MK, 95— >,
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Fig. 8 Postoperative changes of the Grade V
TM]

H-E X10

Immunohistchemical staining of collagen
type I X10

Immunohistchemical staining of collagen
type II X10
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WX BEEEL T TR <, BEREEL M
LCHEESC L3I0 0RELEZ SN, ZTRIET
SHEERAEE O, WEBOZEM & HEEL T
3,

RGO Grade [ Ti, MRS & OB
IFIFIERWEVIREET, Zhid YAG v —¥— i3
FHERMEHIR L, BEOHRC—ELEDO Y —F—
B 2T>Ty, TAIVF—RINEIHELTH S,
F iz, FOMEE TR O AFREICHE R RITT DX
KO A2 b VT, Nd-YAG v —HF—DAKD
HEURIE 80.8 mm Th 5. kB L UHBEO = 2L
— R RTE L DL 2B o THEML, 1
mm OFEE THRAERD, LUFHE LAY 10 mm DZE
BETCIRNVF RN TObND I END9, L —
Y —BERFOERKBOFENKTH S, FHER
BT, REER & [[—F40 v —F —RHE T,
1 BBOREIRL 100°C 12 L1z, R TIRAMTERD
BRI AR BT IRIZEN S <, L —F —REHFO#ERA
B2 ORI sZ gz L, Ihohrs, v
— -SRI S E T 2 AR ARGRIC LS T
EAsh, BERCEERAORSHEYTFET 20
Er W EETH 5.

SERAATRER AR - 35 1 2 ERERTSE T3, BT
EERBRERD, FR £ 72 3 THRERKE ISR
1E18 12 B9 2 EERAURFZE 13 & B % & %1020,

AEBROFRBIEFEEHIIRKOEE BT & % 8%
1%, REZEBTHE IR, BHAELVBEGER
Wk BRI R R L, ATRCATSEE & OmED &
FIZRICTH - 7.

SERAEIC 381 2 BASIFIN B 2 W i3 THRERCE B
BOBEIWCE T 3 EBRIFROBEDEETIX, B8
BOEML, S, SRS L > THRERRLTH
21020

Sprinz'?, =R ZEEETFIR I SIAIENZ, PR
RGO IME S ATRET < OYIA, 7213 o ¥
I B YA EINZ 72 b DIC D &, WIS KM
kB & CEMMEREOTRLRD 50, BlOEE
PERE SN LR RT B,

BAETIt & BYI: (diskectomy) %1T- 7-#f3e T
10 HiRDEE, BEERE 53, THEHOA
B, THENEEBOBEREZHEEL T»5,

Hochman and Laskin'?, H7H'® &, T3HEHIE
HHROBEORECHET 205 T, BEH k%
T2 EMIAORAC £ v, FEEREE O RER
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BErsaonlEHEL T35,

FRAT 13 PR B VTER, B S 20 & PR 93k
BETV, AROBEIZAZ VL, TEHEREE X
BB O KGRI X D, SHEBREE 2 R
27 00BEEHET L 2 EEENL SN LR
ELTWS,

DERRIEST 2 &, THEOBED X UHEH#ESEIE
B OB k> TR I 25, AR TR
BAPYIRIEINZ 720 DO AMEERS SR, PR
YIRRTT (diskectomy) WHAEIZA SN TR, M
W3R ML & BIRARER D 5 2 0 T2 8 w7
B, MIRERICERED 2w e fEESh, BE
25 DEBHIME B L IR DB 2 E1E T 2 &
EZoNTWw5, FHZREEREE & 24
fiE TV, BEFRFORENE IR A DS NER S
hooh 0, HEENEORERE I 3EELS
na,

AEED Grade V, VI OFRIZ, SEM THERHE
EDOWME, REORMEMSIEO KB, 2, 221,
RIREESE T R E 7 &0, MROMBEES XU
HEEASNEDo T, BEENIZLEALEE L2,
-7z Grade I @ FI#UIE, IZIZTER L & iz 7z -7k,
%72, MRAEROEES & OBESEIIRHETH 3
723, THHEIREEOEBEIIER TE R o,

ARFFEIC & D, SHERHEISE T v — —FL R
TEWERMERZEFGENLS bOD, BERDZWE
EIFIAR A DR EE[EEE % T BRE 3 5 LB LRI &
ni.
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1. BAESEHEMC, Mz S O LEEREOEE
VRIREE 9.7%, TPEERET 62.9%, EIE 27 4% 054 511,
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D 5, #0x 3L F —HIEFREE L 2 &
IR E .

2. FEREEEACIE, B E 2T I REE S,
IRk, ZhEREY AL WEHFETIREERD
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3. MRCEEOEBG .2 HEE T, BHE
FEETB £ TR O — S A A S T,

4. OKEE, EERANC, BIETFIBICIZEE S o x fER
B1], HEDRESED s oTs,

5. Nd-YAG v —¥%— iz & % SEBIEILE O A
LIZEE T, SERTEMCBV TIEEWE R
Fahz—7%, MAREFERODZWEBICTT 23
B & iz,

X OBEEE, FS5EERV—V—E¥E (F
B 5411 A, E5), 5 39 Bl HAD AR E SR
(PR 611 A, AHE) W T, O THE
L7z,

TRz 21T A, SRR 2 2 e & s
BxE50 F U BERPY HZ(E B g 2 B O
BEEBET Y. EEOEBYE RIS ELE
TREsE—hAT CGREFIRFBISEEE) WL 7.
o VI & £ U TERRSEE, 11E
BEZBEEE R I U ERBSMICHEHLEL L %7,

EHFEO—EBIL PR 5 FEERERIEIISEE (—
H5E C, FREES 05671688) I L D fTbhizb D
ThH, TZWHRRLTHEERLET.
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