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CRYOSURGERY IN THE TREATMENT OF PROSTATIC
OBSTRUCTION : PART I

Mikio Iton, Masataka TsucHivA, Masanobu Fukami, Mieko Mivakawa and Masuji Kuze

From the Department of Urology, Kyoto City Hospital, Kyoto, Japan
(Chief: M. Kuze, M. D.)

Thirty-one patients with the obstructive diseases of the prostate received cryosurgery, and

the clinical follow-up was - made.

1) An excellent result was observed in 19 cases.

2) No palliation was achieved in 6 patienis.

3) Remaining 6 cases dropped out, so the results were uncertain.
In this series it was concluded that the cryosurgery is usefull to the obstructive diseases

of prostate, if the case was strictly selected even for the patient with inplanted cardiac

pace-maker or prostatic carcinoma.

the aspect of cancer immunology.
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Carcinoma of the prostate is particularly indicated from
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DB EWTBHEL T cryosurgery (HiiEFEAD X
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REOLSHERNEGS LW ERL TE A, WRE
BB TIL TR L b 344 Gonder et al (1964)7 A3
BISTRERIC A L CHA L 02 3T H b rhblsk
WEENATIYE, B, fiviRoBRcdl ikl
DT EGEH IR TGS, FCKOR BRI IREERIG
LRSI E L0 {59, BLTHAIK19665F
THORBEIREELEARL DL, 1968ETHH
HEFTREMUI9T0%E, 197TIERME -2 T T2~
3ER T OBKEC 31} 5 ARSI S h g
Pied feo T ETSD. 19614 F10EM 2§,
d1, HO3IBTHITCARB L s BEETD
Th 2 BB T Eh v AR, e b19664E
HIOTVEZ A ABBOBRE LS TOLBEOEN L
HEFRBX 5R|EL S, cryosurgery FrOEHE,
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TWB . B CIRINIBERCH L TROAVE
MEREELE L Tt TE TV AP BINERAZESN
¥LERTWE.

FEGI A EEIRAIC X 5 7c A open surgery: (B
FH) LHEANITOMEL TAZEVCOIBELHD
A3, 2 h cryosurgery OERITH BT LD
EHhE TREREE L OMRAL LORIHEDH D E
#, poor risk THIMFEMIZzx bhic BECBE
THEHFFRLIEbOTERATHED VLB, 2D
CHIAZ OB A1 E { Cooper et al. (1963)8 bt
WO LS IR O WRET X - TTE 2 REEAER
OH[EEM:, Soanes et al, (1970)2% 35X 7* Gursel et
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surgery o X 3E0ERL Liex-T% remission ©
BMBEVS IO RIEMDLYRHREITEC LR
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D ISR TR E,S BELTh, bAETL19T3FE
X 9% DERBETRAINRILDH TV,

TR BV THI04EOTRD L b HEHE
@ cryobar %\ T poor risk DO BEBBE,
EGIAVCFECEATHS &V I HEERITELC

DT IRRETHE LV EQTHENRD B EBbR
F@fEsED TUR Thp e BETH - e LEEED
B A A= H—RERAL TWAEBE, O INEE
ED 2T BTN CIIH AN RVERERELD
CHETS, hRE R TREAYERTHITNEE
BRERDORDLFETHD.
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1) BEERE

BEE “Cryobar” V. BE 40 OWbE
FEANBGERA v <A UEREC X 2%E08
HFORESY +40~—195.8°C LHBHTE 5. W
TR Ay ~195.8°C b oEe - S5 . gEohy
B RES A DECEEL TR ORIy A& LT
Bho B HHTES. 2 7NED BENIT
2~25kg/cm? A5+ 5 electric monitoring sys-
tem Bz Tk b, BikmEFET flexible bellows unit
(VR BEE) PRT e -5, BIEEA
D7 R - LRE TS B CERE 24F 8mm), kX
275 mm, HIPER 28 mm, F 7o tefton tip %o T
HHOTEBOF 15mm IAHFI A, BEEHE
BHAETCRIEL T8 —195.8°C o4 EBLREK
i3 6 ~100RTH 65x45 mm koD ice-ball %
W5, D HTCERe 2B AR TEHH
ERTHRCINBTAZ EMNTED,
2) BERFMH

TERHFEL-TBES (1970040, b (1972)%
DFE L2 EALEELTHI MRS X ORI LL
SBBEELAEV. BERESCVBTERTCERRYNL S
HBLYITRERCEES T TR S BAR EERE
RD2EYBHBNEETL > IEBBEDOHETRE
oo fo. MRLERERRL CIRE O BIEA RO TR D
FEEOMHE S o iER L H 5. HiiRELLT
SOERE, EWRAEY o, BRSEREY Ik
W, BIZREEOAE X, B, RECOMERHER
5, TOCBREXIRCFICEERL VY X2RKR
WORETAEL v AHRED £ TOERE, Tiobb
REOEIXHETS. choEXy e —~zHBE
hRERFADBEDOREIDIN EZHETEHITT
BB, KO THERENEBES, £EEcL T 150~200 ml
DEFEFEIT, O THHES & RER L RBCAE
THI5THEMILIEBSK LY ERigEme T
#4 FHE4v (referenceknob) ##h 2z Zdinlo
THEHRMONEBEYHERRETD. ZOMNE - Bt
Lo THlolc REDO EXEIV2L F—siXBbi
V. STHNMNAREIRIRGEROERZIILD



Table 1. . BUEFMY 35 & le-o PRI IMEBEER (2761 : 31[E)

: N A AT —| B |PIIEHGE N s g
U e moreny (s DU | B w7 % o e G| B0 | B e | D | e e s 1 s
No. Y 23| (ml) (W) | & | (cm) (5 |(RRED) | () [¢z)) %
1470 BPH 1|2, 3 1A 4| 1,800 30 1 17.5 il 5 0 4] 0 A K S
2 (16 ) 120 10 3 5 2 91 o 17 B S
‘213 |75{BPH, NBi1t, 2 31 #» HI! 1,100 ? 3 X | 16.5 I 5 0 3{ O 77 | R S
'3 | 4 { 70| BPH, NB| 2, 3 1. 5 % 4| total |10, BUTHEL x 1 15.5 I 5 0. ol o N W | Sp
4 |5 |81 BPH 1, 3 t J 4R | total 50 6 15.5 1 7 0 o| © B Sp
‘516 |76 BPH 1, 2,3 3 #» 4F| total ? 19.0 i 6 0 41 0 7 | FEC(BA) | Sp
617 /8| BPH |1,2 |1 # 4| total 15 4 220 | v 7 0 0f.0 50 | FECUMERD | S (305 e
7186 PC Wift, 35 » A 100 30 1 17,5 | 1 4 2 20 0 23 B SO
‘g8l 9|71 BPH 2, 3 3 # A 950 0 2 16.5 I 5 o] 21 O 9 i} S
‘9 {10|73| BPH |2,3 |7 # B | total |15 JEAREE 4 | x| 200 | I | 6 0 2] 0 10 | F s <
10| 11}83 BPH 1,2 36 # B | total ? 4 x| 16.5 I [4.30] 0 4810 12 |3 - BlsS it
11 {1281 BPH |1, 3 14E3 41 750 0 2 18.5 I 6 0 721 1B | 10 B S ;u
13{72{ BPH |2, 3 144 » B 450 5 6 16.0 I 6 0 .| 24| © 10 B S 4
14173} BPH 12,3 |7 » A| 60 5 8 160 | I | 6 | o | 24/ 0 | 10 3 s =
1578 BPH |1, 2 4 » A 250 0 2 17,5 | I 7 0 24| 0 10 B S &
16 | 70 BPH |2, 3 3 A 4 600 5 2 17.0 I 6 0 241 0 20 R S \%
17175 BPH |1, 2,36 #» 4| 1,20 5 6 16.0 1 7 1 71 0 10 B Sp X
18 | 85 BPH (1,2 31 *» 4 300 0 2 18.0 I & o 72| © 12 R S
191 82 BPH 1, 2 1. 5 & 4 760 0 6 20.0 i} 7 0 144 | © 10 B S
20| 72 BPH |2, 3 4 7 R 350 150 6 X | 17.5 I 7 0 169 0O A B WS )
21 (8 & 200 25 3 6 0 241 0 46 il S
22|79 BPH |1,2, 32 # B 900 ) 4 19.0 I 7 1 4] © 10 1 ¢
23§77 | BPH 22,831 A AR 450 30 4 20,0 | 7 2 48| 0 10 L& ‘
24| 70 BPH |2 3 2 » B 200 300 4 x 1 18.0 I 7 0 0] © 50 AR W OIS O
25 (6 &) 300 0 6 0 o] o R S
26 | 82 | BPH, NB| 1, 2 3 # A 1,300 600 4 X | 22.0 v 7 0 24 O 50 { A K | s|O
27 (5 ) 300 350 4 Ix 6 o} 24| 0 AR ]S
28|75 BPH 1, 2,381 » B 560 200 4 X1 16.5 I 7 0 244 0 13 A | WS
29} 75 BPH 1, 3 10 H 300 0 3 20.5 m | 7.3} 0 24| 0 | 30 B Spl O
3079 BPH |1, 3 SR 800 0 4 17.0 I 7 0 o] o |10 =3 S
3163 BPH |3 3 B 300 20 4 17.5 I 7 0 481 O 12 B S
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Table2. HiEFH L&

Name and No.

Records of the Cryosurgery

Kyoto City Hospital

Admit From

Diagnosis : BPH, PC, NB
Indication: 1) Age, 2) diabetes mell. 3

Anamnesis :

cardiovascular disord.
gastric cancer etc.
poor risk.

Preoperative examinations :

DIP

ECG
BUN
Ery.
LDH
Ac-P

Urinalysis;’
Urine culture;

UG

residual urine;
Na K Ca Cl

Leu. Ht. Hb.

CRP GOT GPT
PSAP Al-P TPHA

Rocords of -operation :

Date ;

Anesthesia ;

Cystoscopy ; grade
complication

Digital examination ; grade
Vasectomy; (+), (=),
Length of urethra;
Duration of cooling ;

Postoperative course :

Pain; (+), (), duration

Bleeding; (+), (-), duration

High fever; (+), (—), duration
Postoperative examination on the one week :
Residual urine;

Followup records:
Date.

2wks
3.wks
4 wWKks
6 Wks
8 wks

UG

Bag catheter; (+), (),
Postoperative chemical examinations; date;

Evaluation

To

BSR

Bag catheter Residual urine Infection

infection

Other
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T OBt E & b ICRERIC TR T RS Ak
TS, £ 575 L EESETIT O TR O
EXEkY, ILbRHHshbLTbRENTHE
WERU MBI Db T B, 7ok, EELIHER
% ~160°C, % +35°C CHEL TV 5. BT
BEHOAE S L > TEOBMIRE 5 ¥AEL BN
E PRI RRCEREE Y H 2P T\VO
THLL, BRI BEEEDOR SIS 2 ELLD,
HREBEZERLCD T, BEHIRVVA~TH
Blds Zino fo. BHERTHT QI3 bhi:
Bk -2 - Lo TIRERIRLY, 2~35THK
KL e s, BHBEOENMERERIRELVRYIE
AlEL TR I Thiglh, M- V—=v HF—F
e BEEENERYTE. TOUBHMLERoZE

QT RAEHIMTH T — FAE V2 XD UL
Bicwirolfifmdy itz Liliehotc. LI ELFT
BRI 1 B0 20~305 T, BAEREIE
R ARTRE R c®, WHERFEDTH IR D
PEEHTHD.

PR BERA O 2 Do B 0 b OlicA
DF 7=y 7 LHEE LIV D BN
Db Elgtro kO TEEITERI ALY 2 ~0FIL
B TR I ESESEE R R, o
HOBERTS.

3) FEREER

a) B RREBAES (Table 1)

1972EDHH L H 118 F TR EFEH IRk TR o
> T B E AN L2 TGRS B CAERM 1638 ~851% % T
TEHT5.65%, BISLIRIEAIESST, 5 AR
EBLTCDL034, FMMBE1IGTHE. HR
e * 12 RS2 A5 THEHEE £ oM
RS BN, BEeEMTH L. MTBREow
TIXTHEH L L REEK» T - T A L » TEEL
TWItBETELRADERE L - T 5. BRAE
Db h T —FAERLACEEL THELESES
READ LoD 6 5, F& D D21k 100~1,800
ml OER% L HRREDOFHIIAT 560 ml THhH- 7e,
B L 5 AREOHOARED ¥ TOERI27H
¥y 179 mm Tho fo. BEEFEN L poor risk i
FBREAHCLF> TV A0 TR EEBEOAZ XX
grede I~IV ¥ T A THD. MEARIMITT A~
TTABICFEE208 TH B A, ol 18RS 258
I CIBREX R B DYFRIE L, Table 1 rRfici>7e
o TW5HDIREFIC L 2 HTEE, EHEE, ER
BOSMHECTDOEIMARTH Y, cryosurgery i

WHEPBFTEARFHTL e D HEATHHEDL
25.
fods, REMIALFREOBEEF ARSI Table
2RARTEELELDEEDERL TS,

b) BEFEHOMEE (Table 3)
EHINECHLREIEDBE L H B ETEID
Mh cryosurgery b T &5 E L TEAL
BIGHHEX S 53T open surgery AVRRE/REGNIC
M Eo T HEEEYSIt> T D, open surgery
X bd cryosurgery MEETHEVIFLTIIRL
EHL L ESITEDHMNGL, BEEMACIIEREL
TENRDHHOTHBILTE V. 7255 Marshall et
al. (97)W DL L FhB R Zobe il L THHIL
TVBOEBFATELV. iy Table 3 0 X 3
£ 3DDHEONTF=v 7L 20U LCEHYETED

CDEDWTFAC B It 5 2 & LT3, Titb

b 1) EBABEME, 2) BERE, LER, ERE
BRI BITESER EDH- THEERTERV
@B EFL ED poor risk D@, 3) open sur-
gery PHEBRIMAEED 3 KT Table 1 OFILH
DED 1. 2. 3. RZhEERTE. HROZRIEL
BRI Lo TINIBOHASEMEBEEI LAY
Asr TR FAKS 5%, ZRTd BEThuT
open surgery Akl ih, B yEADLS
7B AT cryosurgery A TUR L asvJiEEdsicvs v
%, TORGELE-> TRECHENL T LBbR
5. TUR kORIl LV oSEIzIRIE
KIEEDHEIBCRAELTES TUR 22 35358
T¥% cryosurgery kb, b LOERNS AT
FELvEnza, BIZEED BEL TUR v
FIEFIT FIDHO Hilky BEET2E WbhTW3
cryosurgery D5 R X Y EERTHB.

Table 3. BEEFHOBEIL

Indication of Cryoprostatectomy

1) Age: over 75 yrs.

2) Diabetes mellitus
Cardiovascular disorders
Gastric ca. etc,

Poor risk
3) Refuse of open surgery

c) R

BB F R R 2o TV WD TRAT AN
BIRBEHHRAOBE R RENEXRERETL 5 54
THO NIEHELWOERLFALTHH. 31626
Bl (84%) HIRENBERBOLTRI OS5 H (16%)
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NEMFR B o7 20503 BHOEOES
L BEDOFEPERBOFAITNKICEER (2 FIEE)
KRl b0Th HERIE LTRBERE T
ERYA, T iiEdic ~195.8°C Fitgo ice ball
PRI NENE SR ELCHEETEE N5
R LNBEREBEFAEATEEHINELR
ZThER U TSR E L REFREFIOEARB s
T,

d) BN

EHOKERILIS T, FEESREML X T
B ohd _xThH5H Table L'itiRTZE {4~

7B TR 6 HRETHD. WEEPIEYTEORE
EBOCEAL RERERICSh 5 B IRERA AT

KRB R ETHB, RV IBEESD X
LR A THIEL TS Z &850, BCEXR:
2.3 L EREBMAE LR IR L D LRV OEEOEH
BRELVENHOESE, KA, BERErLoRE
FEORERBI ¢, I VEL, L yEEREZS
ZENFELWEELS, Wb ETHERENAD
Nichoic 4 BEER (1, 19, 22, 23) X2 @ToR
LZHI TS,

e Y o H 7 —F A BEHH

BHOEOHED Gonder et al (196HP X HF —
FAMRTELRGREYTBE kR Lok, 04
OBE LIV 1 BRISTHWTW5. bhbhid
IO MEChEATI~6 HERELL, EAELT
122 B EREE L THEL W5, IEREFHL
Bl TWwhbE s TELLN SR REY &
Lichod of, BEXABAILLLOI4EH, 5B
0ml &Aoo 9B, HiE2 sy TIIATET &
W Lo rido . THIIBRFRRED FECH
FAHB L5 THL. FEMKHE L TIEXFORET
HEF & ERTOPR S REHEIE. EE2THAE
AT =FNOEERT EBREORYILEOEI DA
PTI98 (80%%FR), A6, TH6HTH
=7z +(Table 4),

Table 4. FREFHOREHTE

Conditions: after Cryoprostatectomy

Successful 19
Unsuccessfal’ 6
Uncertain 6

) WEEOER

Table § iR X 5icHmzBIL T open surgery
EL{ BB LSBT ECHER bRV AV
5 WIRAIC R b e b D25, £R7eho 120256 Bl

THokbRELTT BEEE A EH 24N S
LTV, BEYFLLOXLTh 5 HTTh2
BHLUARCHEL T3, BB ELLORLTHIE
FLD1IFADKTHo Tz, & BETZIZEOEH
fEich o 12, ok b AR AR E I Tk s 2k
S 1D 5 F, Bilsbinh- OR2BTH D, 2
Bl (9 %) CRIEARYRRL ATMCL 2 ER
T3} Ao &R (B TP e

Table 5. FEEFAEEBER

Conditions after cryoprostatectomy:.

Yes No
Pain 5 26
Bleeding 25 6
High fever 1 30

g) HEmHRRERY

B BR DB o & B h 2 EFI0D e ik o
FEEKEEY Figl LU Fig 2 CRUTHAE
VIR RE R L CHRE O EEOERN AR, L
AL hIRBchblcaREAT-T4Th, TIL
BRECHERYF IS LR DOTEHS|T5LE
2B, REH cryosurgery Lo THEEhicic
b HPRIBC I B BEREE O DR R
ERBIBRIIERTEDOZ LMD B,

h) Fkd HER

WHTHESRS B & Bbhic 2 iEFlic oW TR
ATB.

1) BE7 vy 7, REEYAHELTHHIRE
KIERE : BEHES12622, 808, 1965%E X b Ada-
ms-stokes FERFFED By 513 19695 L h demand
type pace-maker DEALK 51 2 FRFIT TR
2[E generator ORMAE 51T T\ 5. A& (1974)
48, REBFIRALDERELECL, YEHAA X
Nz, REBREC T ARIRIERED 2Hi% 53cht
poor risk dtesd> TUR # crysurgery OiEins
FEU ., —idic pace-maker 1IIRIFER, TR
ETey 7, AET Ry JEHLTHEGLR 2 DO
BP0 X F 5 B HT fixed rate type
LOREXELLICE ZOXFE TS demand type
D2oC, @0 demand type IIEERKK XH S,
TUR #3527 5 2\ 0 BB OB OB AW E
THBH. F0MH cryosurgery (LSRRI T Hi:
2V OTCHEBEEAFTH S, Fig 3 2o Rias
PachHs, MPELELEOEETRIE {ithbo
fod DIt S EBZ T grade IV O ISIEAE TS
o1 BETEMTE b, FEET 220mm, ¢
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RSN T &, SRR EEL e X e
7o, MERLERS ELTE, MiB3EBORIR 15
ml THF—FAHRCHID L fod’ FREDRBEED
Tob 4 BEARERERY E 1]

) B BSYRIER] - BEFTI2847, 68X, FIEM
TRV IRETH D Z L REASERTH D I dBAL
T¥h open surgery %IEH XN 2 EH X b BHRE
MNH Y, rrEvEERYERCbLT Y BIk
T BT RBRIMEYS £5 » AR RVCTVLERED
cryosurgery 35 T o fo. MRG0 RGBS
Fig.4, 5 T&T.

EHORCEBHLL, MEFARLEET, B+ 2
Ty A= BT EEBETH- 72, RENEHFRD D
&z cryosurgery (A4 7)) 2B IR K
SEE 175 mm, EEONRLT TR BRER TSR
TdHo 1ol RE, MRERE L TIEE» 2 B,
MR 2 B, BEuixicx¥, 28ETHr»F~-FN
&f[éﬁﬁﬁ&bf@%ﬁ,ww%m&éﬁﬁ.ﬁ
RO o, RERIZELKIRREAR TV B0
LRSS THOBHTHHMR L BIRBECHL TLF
=4 0 7R EREIL, BEBLEFOIERLT
WL EL S Z LB TH B I LBEEIh BN
T, IO kR B b R OYERESE
=L B EEED LT < Cooper (1963)8, Scanes
et al. (1970)?, Gursel et al. (1973)® DH~TL:
3 X 5B RMOBET L - TRERGERIC L 55
BELV AL OMED B b R RSB DB
BEAFELWEEDLRE, Fig 6 iroBgEcd
AMNIDI S s A T ORI I HEREL R
PR ER U THSTH D &0 5 BRESMEALYEAE
RBIERLLoTREDOERBNL LA DTEES
TIZARLTC.

= ®

WD IER ROV TORTHRI,

D HHEOER L SHBE~DEA

2) - WIREBHIHUIRIC 1T 5 BUETEH

3) AR
1) HEDEREAHPEE~OILA

EFER TR tbhTWBERE V5 DILFE
HHBLTFD 20~30C 0L 5775 ARELEAT
VB EIRADRL AR ACEL VL0, ok il
BBy, HADBHTER O K BUPEGREY AR
##ik: (cooling, hypothermia, refrigeration) &i»
VS ORRERYTITHRER S 3 ST RARE - 5

IS ARDRAS F 117

FEN B R SR (freezing) &L » T3, Rand
(1968)* 0 ¥ L HIBRFIKTO Kelman offic
L% LmEBEOEAL

(@ cryoadhesion

(® cryosolidification

(® cryo-inflammation

@ cryo-degeneration or.necrosis
EXRNTWA, Fiinvitro BI O in vive RS
THALEEDEE (B9 (FA L HIENEE B
TERCAT bR, —F, MM EER X Ot
HsEDE, slow freezing 3 X OF rapid freezing o
2, KIVXOBHRECE VBB ETL X
I3,

Gonder (1947)" \XEBEDER b 1 b+ 2O
B L OWEHE(LE 5 SO, Thbb

1) Dehydration and toxic concentration of elec-

trolytes

2) Crystalization and rupture of cellular mem-

‘ branes

3) Denaturation of liquid protein substances

within the cell structure

4) Vascular stasis with subsequent cell death

5) Thermal shock causing cellular death
K kdbhdelic. BRohitpo—BoLal
BT % 2 &4 Cooper (1961)% 12 X - TR B
HIFFEF % cryogenic surgery % 7ciX cryosurgery
ERFATE, cryo &ik Kpvos (¥ Vo vEE) WRELE
BRI cold /i3 freeze 7o K DERTH h FETI
s O, SR, BERL ERS. BRCXIE
PRIy 3 2 s 72BNt Rand et al. (1968)4®
XV Leden et al. (1972)4? iz X % &, 18514EiC
London ©AFIE James Arnott #UHVEIEKIC X
» T —23C TEHBBOREYE kol DTH
2EEh, BEMEEY HHIC STk ) & 1880%FIR
White 227 7/ A P HERBICHEAESR, 19034F
Juliusberg X EERCF 5474 A% EH, 194245
Smith*® & 4°C Fiik ORI HG 2 BB L
TR I 7L, 19504 Rowbotham™Z ¥ 54 74 AT
& BB AR 3 2 o To. . R0 0 KSR TSR RIS
Fx Cooper (1961)%% 2BHREL I ERFER DM
HEBLBTHD. Thrbi3mz sl LTRN, K
[EEH s X OISR A B il D W RS BHEBIC ISR X
NAHL5lhsTEL.
2) WREHHEBC R AHEFN
S WLbESSETEIALRA TV ZORE, B B
MBRRETHS.
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OF®

BB & AU & 5 ESR IR L AL B ikt
Bolthbh T\ 3550050 R & X TB BB L
TiEMTe b ey, 19684 Lymberopouloss® 2E o
cryosurgery, 19714E Lutzeyer et al.sViiq 2o+
FOEWRRTILD DXFRIHEOBETTR, Bl
IVP, mERE Eik it T BEEO MmMIEN %
HEE LAVATRIIBEEOEAV I L, i
B T { ik L OB REOF BRI LD TH
TR EWWBRSTREGNTHWE EL TWBEA
FOCERGEI . REETCHL TTIN
WHAISBHER SO BB ORI cryosurgery % Mar-
cove et al .(1972) R Iiol 8BFIDIEEA Eie—
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