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DIAGNOSIS OF URINARY DISORDERS USING ULTRA-THIN
ULTRASOUND PROBE

Yoshikatsu TANAHASHI
From the Department of Urology, Tohoku Kohsai Hospital

We have developed a new diagnostic instrument, to visualize small or early lesions from inside by
introducing a flexible ultra-thin probe (2 mm in diameter) into the urinary system. The frequency of
the oscillator is 20 to 30 MHz, so the tomogram obtained by the method is extremely fine compared
with the ultrasonogram obtained by the scanning from outside of the body.

Three-dimensional reconstruction of tomogram is also realized. This display method is valuable
to plan operations, follow the progress of therapy, and obtain well informed consent from the patient.

We are now developing systems to bend and twist the tip of the intraureteral probe.

They are

applications of shape memory alloy, thermo-electric actuator and magnetic torque.

(Acta Urol. Jpn. 46: 861-865, 2000)
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Fig. 1. Magnified observation. = Magnified
observations give us more detailed
information.
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Fig. 2. Four scanning types using ultra-thin
probe. (D electrical linear type, @
electrical radial type, @ mechanical
radial type with a reflecting mirror, @
disc rotating mechanical radial type.
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Fig. 3. Cross sections of normal urinary sys-
tem. Normal urinary system has a
three-layer composition.

Origin of high-echo layer.
ermost high-echo layer represents
reflection between muscle layer and
adventitia.
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Fig. 5. Pelvi-ureteric tumor. A renal pelvic
tumor with an invasion outside of the
wall.
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Fig. 6. Ureteral stricture. Stenosis of the ure-
ter caused by compression from the
head of the fetus. Upper part of the
urcter than the head of the fetus is
dilated.
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Fig. 7. Ureteral tumor (3D image). Longitu-
dinal expansion of a tumor is well
displayed by 3D image.

Fig. 8. Ureterocele (3D image). Inside of the
cele is well demonstrated. Difference
in thickness between normal ureter
wall and the cele wall is well shown.
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Fig. 9. Bending system using SMA (shape
memory alloy) coils. The shape
memory alloy coil can be bent toward
any desired direction by inducing elec-
tric current to it. The thin probe can
be directed to any desired target (a).
Multiple coil segments (b, ¢) allow free
movement.



864 WRHIE 46%

ZODIA NVICEARIEET A HESD AT, 608
TED 6 HANDOEMBENESTREE 25, BV & o7
ZODIAANNOEEEF I bu—LThE, 5
@ BHE~DIEMATRE L %2 5.

AN EHEDIPDTOy ZIZOITTEBE, Fheh
D7y 7 TEIZRBRIREERETAIEIZLY, 7
Oy 7 TEICBMAME PRI ENTELDT,
b LNk, “ChlhR" & LBHlBIED
WEeL %A (Fig. 9b, o).

RENE, BEIELETHA.

6-2) BBENET 2 H /- EEHIE il Ol i

CITI, RUVF L RFLERREESEFAAED
VEV2a- V2 HVE, RVFoEFLIE, PRI
NEDOFEREZZEIIEBCTHELBAET A LIZ L
D, —HrolHEBROBB R TEFTHL. &
WOFREHIITHI E2E ), BOBEHN D Kz
ThH. TORVFLEF#4BERCKRBICEFL, #
DARNVF 2 FFOBICHARGEREEE 7T A ¥ — L AR
AREBRRDED 2 -V EEET 5 (Fig. 10a). ik
REEETAY—ICikdoh Lo AAS A\ i85k
Hhle EDREE S TEL. 1 KD T A ¥ — 2B
TH2BMORNF 2 EZTFIZEETHILIZEY, 20
FIMES 2 BREEEEIMB SN, BKEdo»
UHREESEAHAIEY L —WAJEMT 2. 20k
EORKOF S, BHMEMED AL ST EEEED ]
HE2 T & TaH 5 (Fig. 10b, ¢).

6-3) BESR MV R FIE L7z pEEDE B S En A

BRI 200z DB, OEDIIREIRENT

b ‘ c
Fig. 10. Bending and twistiing system using

thermoelectric  actuator. Arrange-
ment of Peltier elements and SMA
wires (a). Both twisting action (b)
and bending action (c) are available.
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Fig. 11. Bending and reversing system using
magnetic torque. Magnetic torque is
a force created by a constant magne-
tic field (a). A pair of magnetic coils
produces flexion up to 90 degrees (b,
c). Three pairs of magnetic coils can
produce flexion over 90 degrees (d).
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