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Abstract : To simulate the temporomandibular joint articular cavity irrigation, a superior
articular cavity model was fabricated with ethylene-vinyl resins, based on measurements by
single-contrast arthrography and the scale of the mantle tube. Experiment methods, after
injection of 1% indigo carmine solution, the model was perfused with distilled water by the
arthrocentesis (AC) and pumping lavage system (PLS) irrigation. Using particle induced X-ray
emission, we quantitatively analyzed the amount of sulfur, a component element of the indigo
carmine, contained in the effluent fluid and in the remaining fluid in the model. The differences in
the effectiveness of the two irrigation methods were hydro-mechanically evaluated.

AC was highly effective in cases in which an inflow needle was placed in the posterior
compartment, an outflow needle in the anterior compartment, and the flow of the perfusate was
fast ; however, differences were observed depending on the position in which the outflow needle
was inserted. PLS was considered to be a comparatively effective method.

Key words : arthrocentesis, pumping lavage system, irrigation effectiveness, particle induced
X-ray emission, temporomandibular joint
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Fig. 1. Measurement points on sagittal single-
contrast arthrography of the superior
articular cavity.
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Fig. 2. Superior articular cavity model.
A : The side form. This was produced
from the measurement points on sagittal

single-contrast arthrography, and
becomes the superior surface during
irrigation. The upper half in this model
becomes the area in the direction of the
parital region, the right side becomes the
anterior compartment, and the left side
becomes the posterior compartment. The
antero-posterior length of the inner
surface of the model was 29.6mm and the
width was 10.9mm.

B : The top form. The depth of the
superior articular cavity model was
determined based on the measurements
of the scale of the mantle tube. This
corresponds to the medial-lateral width
in the articular cavity and becomes the
lateral surface during irrigation and the
depth was 20.0mm.
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Fig. 3. Irrigation method in arthrocentesis.
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Differences in irrigation effectiveness were measured between the cases in which the outflow
needles were 18 and 21 gauges, the outflow needles being inserted in anterior compartment and
in the posterior cavity and the influent speed of distilled water was 400 and 800ml /h.
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Fig. 4. Arthrocentesis.
After irrigating 1% indigo carmine
solution in the superior articular cavity
using 50ml distilled water, the amount of
sulfur (S) contained in the effluent fluid
and that in the remaining fluid in the
superior articular cavity model were
quantitatively analyzed after irrigating
the model with an additional 2 ml
distilled water.
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Fig. 5. Pumping lavage system.

After irrigating 1% indigo carmine
solution in the superior articular cavity
model using 50ml distilled water, the
amount of sulfur (S) contained in the
collected fluid by suction and that in the
remaining fluid in the superior articular
cavity model were  quantitatively
analyzed after irrigating the model with
an additional 2 ml distilled water.
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Table 1. Distance between the two point on sagittal single-contrast arthrography of the superior

articular cavity

Measured points

Distance (mm)

Mean=£S.D. Minimum Maximum

A-D 69 1.1 45 9.0
A-D 4415 15 7.0
A-E 73x13 45 9.5
A-E 45+ 15 2.0 7.0
A-F 66t 1.2 45 10.0
A-F 4613 2.0 75
A-G 7115 3.0 10.0
A-H 72+£19 3.0 11.0
A-B 11019 7.0 15.0
A-1 149 =24 9.5 195
A-C 197 £ 2.7 13.0 25.0
G-G 3629 ~2.0 13.0
G-G -0.1 =03 —0.6 0.6
B-B 28108 1.2 5.3
I-1 43+ 15 1.0 7.0
I-1 0101 0 0.5
c-C 2429 -5.0 7.5
C-C 0206 -1.2 14

KHHERE 3T TV, SitbdoEkE
BRELL 72,

3. BEsE I ORE A E

A YTANI VORDTTRTH S S AR
TR X B2V TER LEFREN D
IR E Lo 1BMBER R OB % X R
PO, BTHE 5100ul 2L, 2D
BRI NERIERE TR & U TR B A A
Vo AERER FOEMETER) 0ug Z2MA,
4 v ADEEA100ppm & 755 X D ITHE
Ltco TOBERBRERES 4 ptmOR) For v
T4 (HELUED) IMICFIhEFND ul 25
TL, BREREIT- 1%, NY A0 b0
¥ (MCY-1750 ; EE8ERT) » 5 D2.9MeV 5
TFrE—szaRhcBE L, FBELBEXERE
Si (Li) detector THMHHICTNLFF » v 2
TFIAF—ITRD RS FoVICERL, Bk
KEENSE SEEELI,

4. BeERAEEDHEHIFHE A 2
PAEERERIC X B BEARRE DR R 12 31 1,
REAK20m B L U40nl TEIFAERICBY 2 EF

WNDA v Y TH VY VIREORENREABE
S LIT- oo 1538, BEERICIE, REFERER
FTEEDIEFLOERDOAT /Y MIRICES
SHEEREETHREL o

5. HETFERIRRES
BRKRBIKEENESEBICH>WT, EEED
BEZDOKE (MRIE ; BE/KEELX) % Student
ETIT-> e EHR E BRBETICE TN SR
OB, EHEOFBEEZORTE MRE ; BE
7K#59%) % PairediE TiT - 720

] ES

1. LZERAEnRE DR RE

EFNVOFEELBEE T 5 720 I EERITE RS
O X HE# ETEHRIL - R SR o E# o
Ml & AEHE(EZE 4 Table 1R U,

SHRYERE B o LSARARIRE IR GG (3629
m), G-G” (—0.1%£0.3m), C-C (2.4£2.9m),
C-C” (0.2£0.6mm) FIDEEEEICKEMITS DX
Db -1,

2. mgEEEOHHED EERKRTO S EF



180

AFE BiE

Table 2. Quantitative analysis of the amount of sulfur (S) contained in the effluent fluid and that in the
collected fluid by suction from the model and that in the remaining fluid in the model, after
irrigating by particle induced X-ray emission

Arthrocentesis (ne/g)
21 gauge 18 gauge
Site of outflow
needle punc- Flow speed The amount of Scon-  The amount of S con- The amount of Scon- The amount of S con-
ture tained in the effluent tained in the remaining tained in the effluent tained in the remaining
fluid & fluid & fluld 8 fluid 4
Anterior 400mi/h 12.4+8.9 11.0+3.8 bad 7.3+4.9 9.9+4.1b.cd
compartment 800mi/h 28+1.8 3.3+3.3be 2.9+2.7 3.4+22be
Posterior 400mi/h 24.0+7.1 34.5+12.2€¢ 17.7+6.9 22.6+3.0
compartment 800ml/h 11.0+0.8 * 27.3+59¢€ - 9.3%0.8 14.7+2.8 b.c
Pumping lavage system (ng/g)
Position of the needle tip The amount of S contained The amount of S con-
viewed from the base of in the collected fluid by tained in the remaining
the model suction 2 fluid 4
5mm 3.1+23 47108 b€
7 mm 5.8+1.5 6.4+0.9 be

The amount of S contained in the 1% Indigo carmine 2 7331.8+0.2u:g/g

a :meanXS.D,

b : Comparisons with the amount of S contained in the remaining fluid, in which an 21 gauge outflow needle was inserted in the
posterior compartment and irrigation was performed at a flow speed of 400ml/h (p<0.05).
¢ : Comparisons with the amount of S contained in the remaining fluid, in which an 21 gauge outflow needle was inserted in the
anterior compartment and irrigation was performed at a flow speed of 800ml/h (p<0.05).
d : Comparisons with the amount of S contained in the remaining fluid, in which an 18 gauge outflow needle was inserted in the
posterior compartment and irrigation was performed at a flow speed of 400ml/h (p<0.05).
¢ : Comparisons with the amount of S contained in the remaining fluid, in which an 18 gauge outflow needle was inserted in the

anterior compartment and irrigation was performed at a flow speed of 800mi/h (p<0.05).

*:; p<0.05
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Fig. 6. In arthrocentesis, in which an 21 gauge

outflow needle was inserted in the
anterior compartment and irrigation was
performed at an influent speed of 400ml/h.
A : After irrigating with 20ml distilled
water. High concentration of indigo car-
mine solution localized in the inferior area
of the posterior compartment was
observed.
B : After irrigating with 40ml distilled
water. Although the posterior compart-
ment became colorless and transparent,
indig ocarmine solution was observed in
the anterior and inferior areas of the
outflow needle.
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Fig. 7. In arthrocentesis, in which an 18 gauge

outflow needle was inserted in the
anterior compartment and irrigation was
performed at an influent speed of 400ml /h.
A : After irrigating with 20ml distilled
water. Complicated water flow was
observed in the posterior compartment,
and rotary motion around the tip of the
outflow needle occurred in the anterior
compartment.
B : After irrigating with 40ml distilled
water. Although the posterior compart-
ment became colorless and transparent,
indigo carmine solution in the anterior
and inferior areas of the outflow needle
could not be easily stirred.
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Fig. 8. In arthrocentesis, in which an 21 gauge
outflow needle was inserted in the
posterior compartment and irrigation
was performed at an influent speed of 400
ml/h.

A : After irrigating with 20ml distilled
water.

B : After irrigating with 40ml distilled
water.

Rotary motionranging fromthe posteri-
or to anterior compartment was
observed, and indigo carmine solution
was diluted according to the increase in
the amount of irrigation fluid. However,
indigo carmine solution in the most
anterior and inferior areas in the anterior
compartment could not be easily stirred.
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Fig. 9. In arthrocentesis, in which an 18 gauge
outflow needle was inserted in the
posterior compartment and irrigation
was performed at an influent speed of 400
ml/h.

A : After irrigating with 20ml distilled
water. Complicated rotary motion was
observed in the posterior compartment.

B : After irrigating with 40ml distilled
water. Rotary motion ranging from the
posterior to anterior compartment was
observed, and indigo carmine solution
was diluted according to the increase in
the amount of irrigation fluid. However, a
high concentration of indigo carmine
solution was observed in the inferior area
of the anterior compartment.
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Fig. 10.In pumping lavage system, in which
irrigation was performed setting the
needle tip to the area 5 mm above the floor
of the model.

A : After irrigating with 20ml distilled
water.

B : After irrigating with 40ml distilled
water.

Indigo carmine solution in the model was
homogeneously diluted.
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