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Abstract : The pumping lavage system(PLS), a lavage technique for the upper joint cavity, cleans
inside the upper joint cavity by repeated pressurized injection and aspiration of physiological
saline through a single puncture. With existing PLS methods, the surgeon uses a syringe to inject
physiological saline into the upper joint cavity based on tactile sensations at the fingertips, and as
a result, pressure inside the upper joint cavity could potentially build up. In addition to this risk,
the lavage procedures themselves are complicated. We have been obtaining favorable results using
a pressurized bag with PLS to directly inject physiological saline from a transfusion bottle. When
a pressurized bag is used with PLS, physiologcal saline can be injected at a specific pressure, thus
partially simplifying the lavage procedure and improving the safety aspect. The efficacy of PLS

using a pressurized bag was 81.3%.
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Fig. 1. Schematic diagram of PLS using a
pressurized bag
The pressure bag was compressed until
reaching a pressure of 30 kPa as
measured using a digital pressure gauge.
The valve was then turned to alter the
flow pass, and Procedures (1) and (2)
were repeated. One syringe was used for
suction or recovery, while the other
syringe was used for pumping or
injecting local anesthetic when necessary.
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Table 1. Water pressure occurring in cases in which a
100m/ transfusion bottle was pressured using a
pressure bag

Amount of applied pressure

Remaining amount by the pressure bag (kPa)

of transfusion liquid
in the bottle (mf)

0 10 20 30 40
100 — 14 26 7% 48%  52%
90 14 24 32%  38%  47F
80 14 20 30%  36% 42%
70 14 20 27 34%  41*
60 a 14 19 25 33%  38*
50 14 18 24 31%  33*
40 14 15 23 28 32%
30 14 15 19 24 A
20 — 14 14 19 23 24

a : pressure indicated by the digital pressure gauge
(kPa).

% : =30 kPa of pressure inside the transfusion bottle.
When the amount of physiological saline in the
transfusion bottle was high, pressure indicated by the
digital pressure gauge was high due to the pressure
generated by the pressurized bag (10, 20, 30 or 40 kPa),
and as the amount of physiological saline in the
transfusion bottle decreased, pressure indicated by the
digital pressure gauge decreased. When the transfusion
bottle was not compressed (0 kPa), pressure indicated
by the digital pressure gauge was stable (14 kPa),
irrespective of the amount of physiological saline in the
transfusion bottle.

Table 2. Water pressure occurring in cases in which a
500m¢ transfusion bottle was pressured using a
pressure bag

Amount of applied pressure

Remaining amount by the pressure bag (kPa)

of transfusion liquid
in the bottle (mf)

0 10 20 30 40
500 14 24 34%  44%  50*
400 14 20 29 4% ATH
300 14 19 24 33%  42%
200 ¢ 14 16 23 28 34*
100 14 15 21 24 27
20 14 15 19 23 24

a : pressure indicated by the digital pressure gauge
(kPa).

% : 230 kPa of pressure inside the transfusion bottle.
When the amount of physiological saline in the
transfusion bottle was high, pressure indicated by the
digital pressure gauge was high due to the pressure
generated by the pressurized bag (10, 20, 30 or 40 kPa),
and as the amount of physiological saline in the
transfusion bottle decreased, pressure indicated by the
digital pressure gauge decreased. When the transfusion
bottle was not compressed (0 kPa), pressure indicated
by the digital pressure gauge was stable (14 kPa),
irrespective of the amount of physiological saline in the
transfusion bottle.

Fig. 2. Devices used for PLS

A digital pressure gauge with a pressure
range of 0-1,000 kPa and display accuracy
of £(1.0% FS.+1 digit) was used. The
tubes connected to the three-way cock
and digital pressure gauge were filled
with physiological saline to prevent air
contamination.
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Table 3. Clinical results assessment criteri

Mouth opening

Mouth opening increased to =40mm

Improved to 290% of maximum mouth opening under general anesthesia
Improved to =85% but<90% of maximum mouth opening under general anesthesia
Improved to <85% of maximum mouth opening under general anesthesia

Mouth opening decreased

S = DN W

Temporomandibular joint pain and daily living activity impairment

Improvement of =280% in VAS
Improvement of =260% in VAS
Improvement of =40% in VAS
Improvement of <40% in VAS
VAS exacerbated

— DN W

:0

Significantly improved : =10 points (mouth opening : =40mm and minimum score for each scale: = 3

points)

Improved : 2 9 points (minimum score for each scale : = 2 points)

Mildly improved : = 5 points
Unchanged : = 4 points
Exacerbated : 0 points in any of the scales

When compared to before treatment, the degree of improvement in mouth opening, impaired daily
living activity and temporomandibular arthralgia were quantified to evaluate the results of pumping

lavage system of the temporomandibular joint.
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Table 4. Clinical results

Clinical results Number of cases Percentage

Significantly improved 20 33.3
Improved 29 48.3
Mildly improved 7 117
Unchanged 4 6.7
Exacerbated 0 0

Total 60 100.0
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