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PREOPERATIVE VOLUMETRY OF THE PROSTATE
BY TRANSABDOMINAL ULTRASONOGRARHY

Yoshifumi Narro, Kenji Mivamoro and Kunio Maruvama

From the Depariment of Urology, Tokyo Metropolitan Hiroo General Hospital
(Chief: Dr. K. Maruyyama)

The transabdominal ultrasonography using a sector scanner, was useful to estimate the mor-
phology of the prostate and to easily measure its width, depth and height, and the inferential vol-
ume of the prostate could be calculated preoperatively by the ellipsoid method.

In the cases of good transurethral resection of prostate, the correlation (p<0.001) between the
estimated and actual volumes, Y=0.806X—0.924 (r=0.958), and that between the estimated vol-
umes and the actual weights, Y=0.973X—-2.175 (r=0.981), were significant.
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MRELKUVHE

FEMIT 198542108 X D 198648 B ¥ ¢ 10 Bl
B EHEWEY T LiclB% D 5%, TUR-P %
HIT Uic30fBle st g & Uic. SEMI58%~83%% (EtS
TL7£7.68%) T, ZRIEORIE, REESH 145,
D 16607 5 FlZERR 100 ml L& b», 785 50 ml
LTOEME7IATH 1.

Transabdominal ultrasonography, Prostate, Volumetry, Ellipsoid

{#FH LUiEEY Real Time Ultrasound Scan-
ner ; Type 1849 (Briie & Kjzr) T, HEFI3E
W 3 XX SMHz @ Dual-Head Sector Trans-
ducer; Type 8529 » 3MHz * &b L.
ERL 350g LHERIERT, BRHAMTEE focal
PERESRAE axial resolution
1.0 mm, HREFH sector angle 115 EDEAOE SN
&5 h, Documentation Unit; Type 1852 % 4L
T, Polaroid Film; Type 667 =308 Lix.

BREAFEE LT, BRCRS RS LicRB Ok
ERIRTEA LAPEAGLE L, BT 2R LS
HT, £HEL DEEDE - MR < R LB L,
RBEMREY LB iR o ME S o\ TR L
1.

AOSZRRET L freeze L7cEif§ T caliper % {¥H
LT, BEREE X hilyBRPREET b bERE
(a)k, ELENESSVWEE()IE ETE(c )%
ML, TSR 2 FEFME ellipsoid L {RELT?, #
AR OQN (2/6abe) 2 X b WZIRERL HE
L.

Eigy LT 5 AN CTREER T, 4MHz o
Rectal Transducer; Type 8331 focal range 30~
70 mm, axial resolution 0.8 mm %A\ vT, HUIBAAL

range 40~110 mm,
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B X ) RERIERR L B BT L.
TUR-P §JrE 1t TUR R Tl Mirs &%
ERE LIcBITK S % # — € TR D, Electro-
nic Reading Balance ; Type ED-200, capacity
200 g, readability 10 mg (EHE) K X VEE
(8RB LK, 100ml 222y v &~ (Iml §
) w TUR #EREK 40 ml &5 50 LdHuh T
T, ThYMA 2L EETER (ml) ZHEIE L.
LLEX AT iRAEESE, VIRERS X OYRER
DEECOWTHRET Lic. & It ERMNER O KS
FER X -TUL, MY OEROEDOSH D LHEE
Sh, F— R X BKGBREECOCTHHE L.
e R mean+S.E. T7/RL, Student’s t-
test 1T T FRETALEE L, HHBIERBC » Bl HEER A B
Lic.

& S

a) BSZHREEE BB WL DT

PR E T B I & B A B & 53 X O
VRO DT, KEAC X B » 7 — 7 L HBEE
PRI\ THRES LT teny, MG 20~30ml <5
VXD, BIZIRE 30~50ml &k oh i Xk
U, Aied &4 100 ml Ll EoBERA R TR
THABEI B

FHMRIOR L IR W B % Fig. 1| ~3 v, 4
MHz oREGHIFIZIREKES (Fig. 1) & 3MHz
DRENGHIFIZIRBEMIE G (Fig. 2) & B L TAHS
&, BETIIR B My B8 5 B0 BEEO RIT
B BELRSH B LOGMED S TEE ELRS Y
T ED LRBRATET 5%, iZIROMELNEE T
HEMR P T io 81
BSZISREKEE (Fig. 1, 2) : IRz A/cE -
FRAWEIRL, EAGRT, W W%t

Fig. 1. Preoperative transrectal ultrasonography
(4MHz).

Fig. 2. Preoperative transabdominal ultrasono-
graphy (3MHz): transverse image.

Fig. 3. Preoperative transabdominal ultrasono-
graphy (3MHz): longitudinal image.

Fig. 4. Postoperative transabdominal ultrasono-
graphy (3MHz): transverse image.

{, Nif==2—4¥H—Thb. FLRRIIMEL DR
CHINTHERLBRTH Y, NIROAXADBELE
T 1.

BIIZRRALHTEL G (Fig. 3) « MMRCEL, %E
B 2E e B BINIIR S HL B BB S ho b & & 7e <
fiiti St Z DEFITIEAZIRANRO AR 3.5
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Fig. 5. Postoperative transabdominal ultrasono-
graphy (3MHz): longitudinal image.

Table 1. Specimen weight and volume measured
by the routine methods: difference of
weight and volume (g-ml) ; ratio of
weight and volume (g/ml).

V" Ve e—me  g/mt

1 7.7 6.6 1.7 1.283
2 8.3 7.0 1.3 1.186
3 6.5 6.0 0.5 1.083
4 184 150 3.4 1227
5 147 130 1.7 113
6 142 10.0 42 1.420
7 157 120 3.7  1.308
8 7.6 55 2.1 1.382

Mean 11.64* 9.39% 2,33 1.253

* p <0.01

Table 2. Specimen weight and volume measured
by the routine methods and actual
weight (A.W.) by the hand-rolling
method: ratio of weight and volume
(A.W./ml).

e AW, Vo AW
1 13.2 12.0 12.0  1.000
2 12.9 1.3 1.0 1.027
3 13.7 1.6 12,0  0.967
4 8.7 7.8 7.5 1.040
5 8.4 7.1 7.5  0.947
6
7
8
9

3.0 2.0 2.0 1.000

14.7 13.2 13.5 0.978

9.9 9.4 9.2 1.022

24.4 23,6 23.5 1.004

10 10.9 9.8 9.5 1.032

Mean 11.98" 10.78% 10.77% 1.0015
*, %, P<0.000
*y Dok, P <0.001

*g 1k, P=0.05
AW. . Actual Weight of specimen

115 19874

TIRAEL 11.36cm?® L#EE I

TUR & THEONEESL Fig 4, 5 W7, KRE
B ORI —RERE > TiXV 50, 2D
O AR IhTwaz L X ibrbd. YRER
i 8.22¢g T, YBRAREIT 82ml TH-T.

b ) EEMEROKSHIEFEC T

BB R I > TEBAIERX LT T
b, PR CABERAKFOVTIEIZEEEYELS
ZEixied, PIEEBC X > TRKFBREDHENED
¥HLThHY, Table | KiRL X5 HMEHEH
IoTRIBLEYMRERSE Ilml HEYD ARV Y v
& —CHE L EEE Oz 0.5~4.2 (Fi52.33),
¥ 7 g/ml Cit 1.083~1.420 (F#31.253) Ehieh
DEXELTED, #EO g/ml 1, WZRELE
1. 050~1. 060 (E#J1.057)% H A\ L about 1.05g/
cc® iz b ith TR Y, ¥ RYBREEDOF
PNt 11.64+£152¢ ¢, YIREEOFHNT 9.39+1.20
ml THY, HEOMCIIAEREZE (p<0.01) HHERX
h, TUR YH B\ TUIKSBREFER OV THRE
¥ETHEEZDRI.

T TThETCOEARIBEC I A HETERMUEL
Toth, BOBEKOF —¥D Lefiha2hE vEDLRX
Sk, F—YTELRE-T, ThrADT,
EABEOHEEON TG EEE L THUBRERY
#ilE L (hand-rolling method), BiE&E#HKYH (—),
BEYEL(H)ELT, 102> THEBCHE L
R B LT a i (Table 2).

YHRERL AR L 023, Table | Tix8fd4
BT 2.0 LA EDEAE LT ehl, Y oA EA
ERTHBIAEBRT L5 E L2 4kl ey,
Table 2 DB TIIED (=) DFETH2. 0L EDE
B UlfEBIL s Te o te. ELTEDY (—)0YKRE
BLAERE OB, 0.7~1.9 (FHL.21) LEIHE
FEoleMRRE LTEEZ (p<0.001) 3 b, g/ml
TiL1. 038~1. 500 (SE#1.154) Th - 7.

By (H)0YBERLAR L OB, NERE-
TLESTBELD - IS IEH, DXL —0.4~
0.3 (F3150.01) L/ph&<ieh, AEEIZD bhx
{Ie ot (p=0.05). g/ml Ti3 0.947~1.040 (St
1.0015) &isote.

F LCHRIEE CoERCOWT, FIRER &Pk
AE L OB AR LTI b (=)Tix (Fig.
6), Y=0.9253X —0.8230 (r=0.9785), &b (+) TiX
(Fig. 7), Y=0.9859X+0.0819 (r=0.9981) }\ 7
NLAEE (p<0.001) DA R Lichs, HBIFHRE
DWTHB L THRS L, MEDOHICILAR (p<0.001)
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Fig. 6. Correlation between specimen weight
and volume measured by the routine
methods.

Y=0.663X—1.611
404 (r=0.979)
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30
cm Y =0.986X+0.082

(r=0.998)
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Specimen Weight (9.52+1.31)

10 20 309

Fig. 7. Correlation between actual weight and
volume measured with the hand-rolling
methods.

(n=13)

Estimated Volume (25.25+4.59)

T Y T

10 20 30

T T

40 50 60 cn

Fig. 8. Correlation between estimated volume and specimen
weight on the cases with residual tissue postoperatively.

DEIED LRI,

TRBEBRBHEC OV THRE LR, KokEk
—EDOHEIECFE » THRfTTHE ey, TURY)
BRURFOERLERLE, BESLVWEELTIVE
EXRFHREIRC. TLUTEY (H)eRy (—)owT
AR\ Th RIFRAHEBBIGANZED Hhich, Kok
Ly —EORETHITLILBE T, F— 20458
Wiz Y, HBEOBHENG b 2 EXERX
hic.

¢ ) BIFMRE IR X ARNIREEAR L Y)
BREESR X OYRERIOWT

LT EHEESE 19.2712.62 cmd. EHUIK
EE 1343+196¢ T, Y=07028X-0.1173 (r=
09384) rich, HEOME (p<L0.001) THote

FHREOBERMBERT X Y BFRECFET HEN
LERABEDIR E A LT ERI & & Bl 2 R LTAH
% &, §iF (Fig. 8) THMHBEAMRE r=0.9793 LA
DFERE (p<0.001) w181,

BEREDCIR L A LR (Fig. 9) TIAHEBR
B EURBRE L D 3E 1R, HERBLYRER
LAEEOHEE (p<0.001) #7R L. good TUR-P
Lo TH—P i BERRET A L %L, B
ERCRIL —2. 175 Th b, FHEETELIRERD
ZOFEL2. 5T TREMCIIG & A KRBT bisw
BETH-I.

FLTREBREDERLALVEAD > B, KHo
A THE LIcfER (Fig. 10) TRIVFOFREE b
IHRBL B EREERL.
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! Y=0.973X—2.175
40 (r=0.981)

301
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3 Estimated Volume (14.70+2.50)

10 20 Y 40 50 e
Fig. 9. Correlation between estimated volume

and specimen weight on the cases of
good TUR-P.

Y=0.979X—2.486

J (r==0.985)
40

30
(=12

20

OF EF¥6°11) WB1OM lenjoy

Estimated Volume (14.74+3.42)

10 2 30 4 50 e
Fig. 10. Correlation between estimated volume
and actual weight measured by the

hand-rolling methods on the cases of
good TUR-P.

A HEEARE L URESE & » HERE L TR 35
b, BT Y=0.5244X41.5219 (r=0.8204) L&
OB (p<0.001) Thy, BERED I FEHT
13 Y=0,8057X—~0.9241 (r=0.9582) kA% DA%
RLT, L) ofas BALEMNTIE Y=
0.8356 X—1.0796 (r=009611) L HEO R (p<
0.001) #:RL7=2%, WTFhOBALIKRERIOK
oKX bHEBEMIZE - TV vie, ZHhRIIBEREED
AAVYvE—- (Iml BB & X % LS EDS
WHER X BT L Bbh 5.

EFCOMERBLVRER L OHBEAK =
0.9384) LHEERBLYIGBAR L OHBGRE =

115 - 19874F

0.8204) L% Wi LC A% &FHOHERFREOMIIX
HEZE (p<0.05) 2FD BRI

% 2

BERSBEC X 5 IRERREEL, ELLY
DOHET LY BVRENB LR TR, REBNEE
BN LTER Y, BREORHCEVWTLE
P HEL LTI TW5. RENEERIIES
BEOEGLH E LTRENLFETHSA, Wil
LRI R\ TR RS BEE AT HDR, BEED
RGNS ey, BE IEERNEEECEL
TRRL 5 Twh. LinLSEbhbhoERLR
sector scanner G, BEBELTEH LicRIBTHIIE,
RISTRR D BEMTEI4R « MEWTER R & b B RIFIC i &
h, AR RS ETRL SEBCHETETH
ot

¥ IR TR LTV 5 2 E24
EHChHn, BEMORE h5 O LEHEAEN 20~
30ml Xb, FZBOHHEEh B0 X 30~50ml X
n, FLTCAL &1 100ml Ll EofENZE CHiaL
BOBEGZEIIGT LB, Licdis Thhbhoi
T, BREOEIECOVLCTRHERLELS TS, &
BHEEREBEOEREEEC XY hABEHRES
hBZ LS h, AXBREEATHHEELD
hx.

BEnZ &L, SENBEERBEC X > THHir
BOHRBEBEZIHBENRFCKTTE, WiRo
FRIBHCHMATET H Y, bhbhul cllipsoid
B X b, FHECIIREBOHEENTETCH-
fo. BLRAROEBEAHEE R O\ TiL sphere
@B3r )P REVRE IR TWBE, HEEHEART
3 ellipsoid B X DIERETH 5.

SEbhbhiz TUR ko AELHEY AR
CRELE. YR OEENEOR, —EoERETK
FEBRETHEELLY, BRELOENEITECE
NHEREIh, YRERORERICET 5 ALNEREY
P THLBEAGRE SR, L L OBtk
EROMEHBEIC LY 001 g ¥ CERCHES 1
Tw5h, FEE iml BEYDOARAYY vEF-RL
DRAE LT\ B, WHEIGEURCSE LW
SNRBMT ORI, TUR YRR OWTOHEY
BT ¥ CREEL M o .

BAEREORE A LTRVEAC S EERE
BRER I Y=09734X-2.1752 (r=09814), #]
RESE L Y=0.8057X—0.9241 (r=0.9582) W%
LAEREOHB (p<0.001) #7R1L, good TUR-P
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EVoTRWE ERBATTWS. £ LTRERED
BLALIRCERAD 5B, &Y OE&THE LICES

(Fig. 10) TIXAHMEFAKE EREHRE D Sb RS
ARV B LN, VIRBEREOWERITAE TS ALK
Mg Pl Tr Xy, Fig. 6,7 KRLEX
ST — 2O4EI/NEL ey, HBEOEEETEL
BT ENRRERIN.

BAERED H BEF I T bRk HERIRE
0.9793 L HR OB (p<0.001) &R Lichs, EWRR
BU0. 66255 R RBEANMETH 7. Lix LT b DfE
B3 channelling % By & LIfERIDN IR LA ETH
b, TUR FHEHCIHHBE—ELTWT, 60~70
%D ER LN T WA Z ERBAT VS, 20
Bk, HESELYRER L1z Y=0.7028X—
0.1173 (r=0.9384), HEFE LY AER L 1T Y=
0.5244X+1.5219 (r=0.8204) &\ Fh EZDIEE
(p<0.001) ThH »1ehd, h HOHBIREK ORI ik
HEZE (p<0.05) AEDB hic. ThbbifEds
FRNE & T B, YRERLYRERLIT
AUV~ CRBMI i c & oo L PR - T
5.

Smith & Havelland?® {3 ellipsoid #: & slice
EERHBELTC, WHOEEMEIT Y=103X-2.78 (r
=0.988) L#EBI L7 LB<Tk b, X BT ellipsoid
B X AHERE L, TUR X% weight loss (20
%) HERBLUCEMER L 2f5 LicYIRER L Y=
1.01X+0.15 (r=0998) & X<<HMBILA- EHEL T
W5, ZORFERIE L ThhbhOfEMcoWT L
BEREBEO IOV COHEEAR LVRAR L 2EHR
FLTHBE, Y=08057X~-0.9241 TH -7 b D73,
Y=0.9669X—1.1089 LEH X h, EURHFEIR
p, TUR & X% weight loss #ZET % HEMD
i 2-F (B AR

Roehrborn H¥3tkE (1.05 gf/cc) % LT weight
loss (10%) #ZE LT, ellipsoid EDFERY 1/2
abc LEMLLCERYHEL, ENEERL ORI
13 Y=092X—1.1 (r=0.975) & {ARBA L LR
LT3, ZORFEREE T ThhibhOiERC DT
b, BEREDEMNCHERE LT4a% L, HER
BLYBRER LI Y=09734X 21752 Thotc b
o, HEERLUBERL Y, Y=10144X—
24480 LEtEEh, BEURREILE BB e, &
B EBERBOVTROFER X T RIFHEBIE
bhagReito7c. L L weight loss 13R{HET
1320%, HETRIOREZINTED, SHROBFELE

THEZATHS.

PlEnZ e, REBRHEEBRCINET 5RO
BERIVCERY, BRENEERCL > THHEETE
fo. T b, REHEAEDE T TURPEERRE
AL B OFEE R &, e = 2 — & LCHILROY)
BREDEETE, BREBRBOMHERS XU X 0GR
AREE D, ERYIRBRANEHICHETE, BED
YR & 5 FHo R e, TUR-P L X
VR, HORFCHETLES Xk, LL
T TUR-P O#HHFE I \~T %, teaching scope
DETIHHE LISV Y, BEEE G TH D
T EMTREE 7o b, $H#E~D TUR-P ofg#Eic -
SIGRTE .

&

BTN ACHE D M AN « 7 2 AR ATk
WiEE X v, AR EEEHEE L. CoFELE
FEMLOEFE SR, BRI ENTE,
ez —LLTHIRHTEL.

HATOHEEE & EAYE & BB R, 5%
BRIEHEEEDHBARNETETE IS THAH.
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