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Development of a Palpation Sensor for Detecting
Prostatic Cancer and Hypertrophy
(Signal Processing on Clinical Data)
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This paper is concerned with the development of a palpation sensor for possible detection of
prostatic cancer and hypertrophy. The sensor is a layered medium with two polyvinylidene fluoride
(PVDF) films embedded in the matrix sponge rubber. This sensor fixed with a finger is pressed
against the prostates and the output voltage signals from the polymer films are measured. The
temporal mean values, I and Iz, on the absolute signals from polymer films are calculated and their
ratio i/l is used as the sensor output. First, the experimental method for the clinical test is
proposed. The prostate glands diagnosed by a doctor’s fore finger are classified into four groups
according to their stiffness and the data processing for assorting the glands into the groupes are
presented. The effect of the convexes placed on the surface of sensor is examined by conparing the
clinical data with that of the sensor without the convexes.
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Fig. 1 Palpation sensor.

Oscilloscope
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Fig. 2 Experimental setup.
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Soft 0.280 | 0.136 | 0.280 | 0.136
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Fig. 3 Probability density on output Iy /I (with-
out data on inflammatory prostates).
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Fig. 4 Density function D on output I /I, (without
data on inflammatory prostates).
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Table 2 Mean p and standard deviation ¢ on output
11 /Iz(sensor with convexes).

Size 1 o
Hen’s egg 0.282 0.141
Over Walnut 0.262 0.159
Walnut 0.242 0.149
Under Walnut 0.298 0.103

Fig. 5

Fig. 6
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Fig. 7 Palpation sensor without convexes.

Table 3 Mean p and standard deviation ¢ on output
I /Iz(sensor without convexes).

Size " o
Over Walnut 0.579 0.367
Walnut 0.800 0.332
2
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Fig. 8 Probability density on output I; /1.
, Over walnut ; ——=~---- , wal-

nut(sensor without convexes).

BB LAeT7F— 2% KEXTHEL. BohFY
p LEHERZE o B, EICORT. BRKEF S CHHEHE
N7eF — Z L over walnut= 41, walnut= 40 T, &
F— 2881 THB, RIDF— 2T HHEREE
BERCE B SICR T B & D BINIARASK & < o7 “over
walnut” T I; /I 2VNE K AoTwnd, CHEHER
F— A RREEERLEKITEI bCHLITH B,
(a) % “overwalnut”, (b) 2% “walnut” DF — X #RL
b DTHY | DFH () TE (b) LY /hEWEHT
HELTVWRHESES DD, ChODERID, vy
FECREZMNT R e R v v FHAOCERIROE
HAHROBERFENKRE L LHFITES LEX 50

500
§ 400
£ a0 )
[
£ 200
Poe
7 »
0 02 04 05 08 1 1.2 14
it
(a) Over walnut
500
§ <00
T
5 W
Z 20
& 100 MMt / \ A N
o Lol VPN AV
0 02 04 06 08 1 1.2 14
Wit
(b) Walnut

Fig. 9 Density function on output I /Io(sensor with-
out convexes).
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