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THE EVALUATION OF BLADDER OUTLET OBSTRUCTION USING
THE BLADDER WEIGHT CALCULATION NOMOGRAM

Tomohiro Macari, Yoshitatsu Fukasori, Kazuhiro Suzukr and Hidetoshi YamManaka
From the Department of Urology, Gunma University School of Medicine

Haruyuki Ocura
From the Department of Urology, Kurosawa Hospital

The ultrasound estimated bladder weight (UEBW) of 15 patients (13 male, 2 female ; mean age
64.7 years) who underwent pressure flow study (PFS) were evaluated using the nomogram. In the
nomogram, thickness of bladder wall (T) and bladder weight (BW) were plotted on the horizontal axis
and on the vertical axis, respectively. BW points calculated from various values of T by the formula
were plotted on the volume-fixed bladder capacity curve. BW of each case was estimated by the
nomogram from echo-measured T at maximum bladder filling and injected volume (V) into the
bladder. Bladder outlet obstruction (BOO) was evaluated from obtained results, and compared with
the results of PFS. The features of the distribution on Schafer’s nomogram were also investigated. It
was possible to estimate BW immediately after ultrasonic examination. BW was under 35 g in one
patient, and over 35 g in 14 patients. Obstruction grade on the Schafer’s nomogram ranged from III
to VI. BOO could be evaluated quantitatively with little invasion even in patients who could not
undergo PFS for urinary retention and urge incontinence. In conclusion, the bladder weight
calculation nomogram immediately showed the BOO information of the patient with neither invasive
technique, complicated calculation, electronic calculator nor expansive computer.
may make a breakthrough for utilizing UEBW.

This nomogram

(Acta Urol. Jpn. 50: 7-14, 2004)
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Table 1. Clinical characteristics in 15 patients for the pressure flow study
EEIE e BENER max Pdet Qmax
O e s WEE w6 G mid0
I 70 M BPH, UBMR%EE  obstructed v 3.8 282 87 12.1 84
2 60 M BPH, RH obstructed VI 2.3 220 43 1.5 110
3 47 M EFMHRE equivocal 1 1.7 300 38 22.8 73
4 71 F IERizI o/ 85— equivocal 1.3 401 35 10.1 29
5 53 M HEMAREE equivocal 11 2.1 134 28 13.0 42
6 70 F  RERE obstructed 3.1 398 87 6.5 190
7 69 M BPH obstructed VI 2.3 277 50 6.0 135
8 68 M BPH, H#E equivocal 111 3.5 250 73 0 42
9 85 M BPH, NB obstructed v 2.5 374 67 11.6 84
10 74 M BPH, RBH obstructed A%t 3.0 163 47 1.1 117
11 74 M BPH obstructed I 2.1 351 53 11.7 67
12 70 M BPH obstructed v 1.8 496 57 8.4 78
13 62 M BPH, DM obstructed v 1.5 371 39 7.4 80
14 26 M REkzE obstructed 11 L5 400 40 18.6 90
15 72 M BPH, RH obstructed VI 2.6 270 56 0 115
®77 AEHALTHE L WM, SR — N
B B0 o — i L T AR IS L USRS - R T OD : outer diameter
HMBOB o —EE»L 25 3BEEL LTHEIR T :bladder Yvall thickness
BOT, PRGEHGETFOHEI—EEOBEEN T TV total vesical volume
—r " BV : bladder wall volume
TAHILREST, BREDES LFHRLA. Bt IV :intravesical volume
FRO—FEVWEHMZBRE, EETIHIATHEL, UEBW : ultrasound estimated
FOFHEEXTE LCHER L. 2B HHAESEE, bladder weight
Toshiba 1 Sonolayer @ SSA-260A # 11 8 X &5 H
3.75MHz 70— 7 Th 7z, SEITEREDE S # o- 3/ 3NV
BEte, BEHIHIRSEPFS 24707 2 6h7% = pys
fE% 5 BOO OFHHEi %17V, PFS Df5HR & i L. OD=ID +T
%7z, Schafer @/ €75 4 EIZHBITB5HIZDONT Ty _ 47O
LIRET L7 ==
BV=TV-IV

UEBW = BV X Specific gravity (1.0)

V= (T Y )

UEBW =TV -1V
Fig. 1. Schematic drawing of calculation of
the ultrasound estimated bladder
weight and transformation of the cal-

culation formula for nomogram of the
bladder weight.
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Fig. 2. Preparation of the nomogram. The bladder capacity is fixed, and
I line closes, when the value of the bladder wall thickness is sub-
stituted into the equation in figure 1.
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Fig. 3. The nomogram is completed, when the line is dra
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each 10ml.  This 35g becomes a bold line, and
Kojima advocated is shown.

wn by the change of the bladder capacity at
cutoff value in the diagnosis of BOO which
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Ultrasonogram of the anterior wall of
the bladder in a 67-year-old patient
with infravesical obstruction by BPH.
Bladder wall thickness was measured
as 2.5 mm with an intravesical volume
of 276 ml. The ultrasonically esti-
mated bladder weight was calculated
as 55g. Bladder wall was measured
at 3 points and the average value was
recorded as the thickness.

2, PFS TTEHRBAEOFELHEL, BHEE
LB LA-E A, REOLRVEEDEREED
FHfEIL 30.4g, AEDHAEETIZI45.2¢ LAE
WEETH -7z, T/, FAEDH B EEDT0% CTHEM
EENHgLULETH), BMEOLVEETIZ5g L
EDBDIFHLTNIABTH /. FTTHy bET
fE % 35g &4 % L, positive predictive value i
83%, diagnostic accuracy 1373% T& - =9 F 7,
SHERBAOFARFELT, K - WIREE -
transition zone (TZ) &f& TZ index * EMEE D
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EX35¢g D ORI VARIERESRE TIE, 2MEREAIC
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KO, REZODVTEASHESILERN2ERTHR
HATAULENHLEEbLRS.

SEERR L7z 7 £ 75 LTk, BEREOE S OFH
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Estimation of bladder weight in each case using the nomo

in 1 patient, and over 35 g in 14 patients.

gram. Bladder weight was under 35 g

Fig. 5.
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Fig. 6. Distribution of UEBW on Schafer’s nomogram. Obstruction on
the Schafer’s nomogram ranged from III to VI in all 13 male pa-

tients.
Table 2. Predictive factors of BOO'?

%2 BRE  faEkHWE BOO (+)/BOO (—) PRV NEV SEN 8EC
Abrams" 1979 BERE (250 ml/<50 ml) 86 25 69 48
Poulsen? 1994 BARMEE (<10 ml/s/>10 ml/s) 75 50 69 57

BARRIE (215 ml/s/>15 ml/s) 71 63 90 31
BISZRARRE (>50 ml/=<50 ml/) 78 36 34 80
Ezz EI Din® 1996 BEBEEEAT R (grade 3/grade 1, 2) #90 #30 ? ?
van Venrooij* 199 BOO number (=—2/<—2) 90 #37 66 74
Rosier” 1996 prostate score (=11/<11) ? ? 8l 53
Kojima® 1997 HEBHEE (>35g/<35g) 88 84 85 87
Kojima” 1997 R SERRE M ERE (=20.8/<0.8) 86 62 77 75
Homma® 1998 BAREE (<15 ml/s/=15 ml/s/) 88 42 97 17
BISIBRARRE (=30 ml/< 30 ml) 77 23 52 90
BEREERPT R (grade 2/grade 0, 1) 97 19 60 91

PPV : positive predictive value, NPV : negative predictive value, SEN: sensitivity, SPC: specificity.

EOREIHEML V5. FRELZFME SRS,
ERABICZ L - EREZS, bhbho/ 75
LEEHAT AL CHRRERAENFETY, ThiC
ko THHEIZ BOO 2 EEHR B DT, 4RIFRE
i BOO H#EE/NT A —F — Ol & LTIREL K FIA
ENBOTIEEVREEZILNI.
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¥, BEGTERMNEBEECKRIE Y 7 MR B0
YEL—y—RLELELET, EHIBERER Y
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SEk2 DT, FECHERATHLEEbN.
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