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 Since about twenty years ago, ultrasonic 

methods have been used for the detection 

of submarines, fish finding and flaw detec-

tion of metal. Now ultrasonics have been 

applied to medical purpose. Recently, many 

reports on ultrasonic diagnosis have been 

published, but only a few reports  (Schlegel, 

Takahashi, Gotoh etc.) have appeared in 

the field of urology. In this paper, the 

authors will present the results of ultra-

sonic diagnosis of prostatic cancer. 

      ULTRASONIC APPARATUS 

 The ultrasonic apparatus used by the 

authors was a portable Aloka SSD-2B which 

was designed for A-scope indication (Fig. 

1, Japan Radio Co.). The A-scope indication 

is to display the ultrasonic echoes as wave 

forms. A special transducer,  UST-1110 

built by Takahashi and co-workers which 

was designed for the transrectal method to 

scan the prostate was used (Fig. 2). The 

frequency was 5 megacyles. 

 ULTRASONIC EXAMINATIONS OF THE 

 PROSTATE BY TRANSRECTAL METHOD 

 Ultrasonic examinations of the prostate 

by transrectal method were performed as 

follows  : 

1. Preliminary test 

 The special transducer was covered with 

a rubber sack and this was made water 

tight at its neck. Then it was filled with 

100 to  250 ml of water with a syringe (Fig. 

3). Care was taken not to mix air. Thus,

only echoes reflected from the rubber sack 

could be scanned. 

2. Transrectal method. 

 The patient was placed on a cystoscopic 

table in the supine lithotomy position. The 

special transducer which was covered with 

a rubber sack was inserted into the anus 

under the guide of the tip of a forefinger 

of the examiner so as to be in contact 

directly with the rectal mucosa in the 

region of the prostate. Then the sack was 

filled with 200 to 300 ml of water without 

mixing air (Fig. 4). After this procedure, 

the echoes which were reflected from the 

prostate could be scanned. 
3. Conditions of the ultrasonic apparatus 

to scan the prostate. 

 To find the most suitable conditions of 

the apparatus, studies were made under the 

following conditions  : 

 a) EREO (impulse frequency): 5 MC 

 constant 

 b) PULSE  RATE  : 500 c/s constant 

 c)  POWER  : 100V  constant 

 d) H. AMP (horizontal amplifier)  : 

 constant 

 e) MARKER (marker generator) : As 

one unit graduation on the cathode ray 

tube was adjusted to correspond to one 

centimeter, the distance from the rectal 

mucosa to the prostate could be measured. 

 f) GAIN (gain of receiving amplifier)  : 

10  constant 

 g) REJECTION : 10 constant
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h)PULSEL(pulselength):Variable

Thisistosaythatonlytheconditionof

PULSELwasvariedstepwise,andthe

ultrasonicprocedurewasperformed,the

otherconditionsbeingkeptconstant.

IfthegraduationofPULSELisele-

vated,thewidthofthetransmittedpulse

isincreasedandthentheabilityofreceiv-

ingtheechoesisenhanced.Onthecontra-

ry,ifthegraduationisdropped,thewid頓

ofthetransrnittedpulseisdecreasedand

thentheabilityofanalysisisenhanced.

Therefore,theauthorsperformedtheultra-

sonicprocedureundersuchconditionsthat

PULSELwasvariedfromOtoO,5,1.0,

2.0,3.0,4.Oandmore.

4.Materials.

Ultrasonicexaminationsofthenormal

prostate,benignprostatichyper仁rophyand

prostaticcancerwerecarriedoutunder

thepreviouslyrnentionedconditionsthat

PULSELwasvariedfromOto40rmore。

Casesofwhichechopatternsarepre-

sentedinthe且gureareasfollows:a41-

year℃ldhealthymanwhohasanormal

prostate,a75-year-01dmanwhowasdiag-

nosedashavingbenignprostatichypertro-

phybyrectalexarnination,byurethrogra-

phyandbyneedle,biopsyanda65-year-

01dmanwhowasdiagnosedashaving

prostaticcancerbythesamediagnostic

methodsasusedinthebenignprostatic

hypertrophy.

σハのERσOND∫TIO〈 熔 丁茄4TPσ 五SEL

レV/4Sγ ノIR∫EI)FROMOTO1.0:

Echoesrefiectedfromtherubbersackor

fromtheprostatecouldnotbedetectedin

allthecases.

σ八のERσONヱ)∫TfO!>STHATPσ 五SEゐ

PV/4Sτ!Ai～ ∫EZ)F∫ ～OM1 .07「02.0:

Theechoreflect〔}dfromtherubbersack
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couldbedetected.Noechocouldbede-

tectedfromthenormalprostate.The

echoesrefiectedfrombenignprostatichy-

per亡rophyandprostaticcancercouldbe

detected,buttheyshowednodifference

betweeneachother.

σ!>=Z)ER(》ONヱ)ITIC)NS7'Hン17■P[7LSEL

va/4Sγ ノ11～IEI)FROM2.0τ03.0:

Theechorefiectedfromtherubbersack

couldbedetected(Fig。5).Theecho

reflectedfromthenormalprostatecouldbe

detectedasaweakechopattern(Fig.6).

Theechoreflectedfrombenignprostatic

hypertrophycouldbedetectedas孕sharp

independentechopattern(Fig.7).The

echoreflectedfromprostaticcancercould

bedetectedasanirregularandcontinued

echopattern(Fig.8).

σハ[1)ERO・ つM)∫TI()NSTHATP乙rLSEL

VVASV/IRIEDFROM4.OTOMORE:

Theechoesrefiectedfromtheprostates

ofallthecasescouldbedetectedas

complexechopatternsandthereforeno

distinctdifferencewasfoundamongeach

case.

1)ISCUSS∫Oノ 〉臼

Undersuchconditionsoftheapparatus

thatPULSELwasvariedandtheother

conditionswerekeptconslant,ultrasonic

examinationsoftheprostatebytranSrectal

methodwereperforfned.Theechopattems

obtainedbythemethodmentionedabove

areasfollows=

PULSELNorma1
Benign
Prostatic
Hypertrophy

Prostatic
Cancer

1.0

2.0

3,0 十

十

十

十

～

十

十 、

echo

pattem
weak

sharpand

independe職t

irre暮ularand

continued

、
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UnderconditionsthatPULSE,Lwas4.O

ofmore,theechopattemsobtainedfrom

thenormalprostate,thebenignprostatic

hypertrophyandtheprostaticcancerwere

complex;'therefore,nodiagnosticvalue

wasfoundinthisrangeofPULSEL

Inotherwords,inultrasonicexamina

tionsoftheprostaticcancertheoptimal

conditiontobeusedisthatPULSELis

from2.Oto3.0.Thismethodyields

neitherdangernorpaintopatients.

SUMMARY

Ultrasonicdiagnosisofprostaticcancer

bytransrectalmethodwasreported.Echo

patterns,includingthatofprostaticcancer,
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werepresentedanddiscussedandthenits

cancerechowasshown.

ThisstudywaspresentedbeforetheFifth

MeetingoftheJapanSocietyof.Ultrasonics

inMedicneheldinTokyo,onMay21
,1964.
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Fig.3.SpecialTransducerCoveredwith

aRubberSack,

Fig,1.UltrasonicDiagnosticApparatus

(A-ScopeIndication,JapallRadioCo.)
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Fig.2.SpecialTransducerforTransrectaI

Method.
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Fig,4.SchemaofUltrasonicExamination

ofProstatebyTransrectalMethod.
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Fig. 5.  Ultrasono-echogram of Rubber Sack 

 (PULSE L 2.0) 
  T.P.   Transmitted Pulse 

  A   Rubber Echo

 r 

 T.  P. A B 

Fig. 6. Ultrasono-echogram of Normal Prostate 

 (PULSE L 2.0) 
    T.P.   Transmitted Pulse 

  A   Rubber Echo 
 B   Prostate Echo
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Fig. 7. Ultrasono-echogram of Benign Prostatic 
 Hypertrophy (PULSE L 2.0) 

   T.P.   Transmitted Pulse 
  A   Rubber Echo 

 B   Hypertrophy Echo
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Fig. 8.  Ultrasono-echogram  ofLProstatic Cancer 

 (PULSE L 2.0) 
   T.P.   Transmitted Pulse 

  A   Rubber Echo 
 B   Cancer Echo

前立腺癌の超音波診断法
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前立腺癌の経直腸的方法による超音波診断法

について述べた.

本論文の要旨は第5回 日本超音波医学研究会(昭 和

39年5月21日,於 日大)に おいて発表 した、




