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The Usefulness of Intravesical Prostatic Protrusion and
Bladder Wall Thickness Measurement Using
Transabdominal Ultrasound in Patients with Benign
Prostatic Hyperplasia
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Purpose: The objectives of this study were to evaluate whether intravesical
protrusion of the prostate (IPP) and bladder wall thickness (BWT) are
related to prostate volume (PV), prostate-specific antigen (PSA), Interna-
tional Prostate Symptom Score (IPSS) and bladder outlet obstruction
(BOO) in patients with symptomatic benign prostatic hyperplasia (BPH).
Materials and Methods: From September 2003 to May 2004, 152 patients
with LUTS/BPH were included in this study. Their ages ranged from 46
to 86 years, with an average of 65.0 years. PV (measured by transrectal
ultrasonography), serum PSA, IPSS, maximal flow rate (Qmax), post-void-
ing residual urine volume (PVR), acute urinary retention (AUR) and rela-
tionship with irritative or obstructive voiding symptoms were recorded.
IPP and BWT were measured using transabdominal ultrasonography. The
degree of protrusion was classified as grade I (less than 5mm), II (5 to
10mm) or III (greater than 10mm). The degree of thickness was classified
as grade I (less than 5mm) or II (bmm or greater).

Results: The higher IPP and BWT grades showed significant differences
with higher PV, serum PSA and IPSS (p <0.05). Especially, higher BWT
grade was associated with higher PVR and AUR (p<0.05). There were
no statistically significant differences between grades and irritative or
obstructive symptoms (p>0.05). Qmax showed no statistical significance
between IPP and BWT (p>0.05). There was no correlation between IPP
and BWT grades.

Conclusions: IPP and BWT showed a statistically significant relation with
PV, serum PSA and IPSS. Especially, higher BWT was associated with
higher PVR and AUR. If symptomatic BPH patients receive medical
treatment, IPP and BWT measurements appear to be useful predictors of
BOO. (Korean ] Urol 2005;46:1180-1185)
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A 4182 Z 7] (benign prostatic enlargement; BPE)9} ©]



2 9l W3+ 94 (bladder outlet obstruction; BOO), &
A FHHQ FAL Dale H Q2 ZZFA (lower urinary

tract symptoms; LUTS) 59 A 7R &7 & 7|2 o2 714

I YE e Ttk dHAY A&E o] HFE T
S FRFE = B9} finasteride S ©] £33 FPATEE
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HZo 4 a7t AU dHY] RuE & o
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Alsl & & e BAZESI7E 7S 2 Al E e
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t= go] A AR WFESFH NS ATst7] 93
Me dE-2 78S F7HH o2 Al sfordt gt 3 A
Az 2 dH-2 75844 E o Z54Q0 AAR 84
NA B ERS of7letH, 53] FAZZSI AAE A
Z dgoly A &5 AP Ao A= Aldo] &
7hsstthe @ o] o AA dAREAA AHEE 4 Q)
© st ARFR APt e] AAg Aol
AAEL HAFHA BER2S0E o] &3t WEET
HAz FAoH ] ARAHES Gotry] Ha WF U A
H4 =% X (intravesical protruding of prostate; IPP)<} W
B %7 (bladder wall thickness; BWT)S &334 1 o] A
o] P83, AYHE o] &Y (prostate-specific antigen;

PSA), A1 A 4357373 4 (International Prostate Symptom
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|3kt BE SRt 2F530AME Aldetr] ol
)& = 7R AWS FA ko] B 150cc oY HF
| SRHE A oH, AUAA FFrte] HA G2 B¢ 2
BAALE Al AAG RS AARE SMHzY] trans-
verse transducer®} 7.5MHz9] longitudinal transducers A}-8-5}
of A YA T FA4S SAFAT
Al Ynlel FolE F3Ial THH e Aol T3S
H, AHHEHL YHlxzolxZolxmwe)o] o= ALt
3tk B3 259 A 3.5MHz9] transducerS AHE-3)
FollA Ao WFS A W Yo
=30 /Mg BEge o HRAFERE B
A9 d 27149 Zolg 43t & IPP
ot S FA R A 7 YA Bo
Fo] HFAY o FAE F5AL, F X SHA H
%S BWT# O 2 A3tk IPPE Smm W|Ho.2 5549
-2 grade I, 5mm ©]% 10mm V]S grade II, 2831
10mm o] EZH H$Z grade 12} 3 93l L, BWTIE
5mm U] TH] FAE grade I, Smm ©]4 9 755 grade 12}
g ol et At (Fig. 1).
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Fig. 1. Transabdominal ultrasound intravesical protrusion of the
prostate (IPP) and bladder wall thickness (BWT) measurements.
Mid sagittal view of comfortably full bladder at about 200ml
shows grade III IPP and grade II BWT.
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T (mild symptoms), 8-1991 F7FF (moderate symptoms),
20-3591 41 % < (severe symptoms)] 3T O UFo] F 4
stlom, 3t PSSO HMFAH AFF4 Ao dAF
of F-of] whe} =4 F/d (obstructive symptom group) @ A=
Z A (irritative symptom group) S & o] B AT
E7A2 A2 SPSS 12.0 for windows 3 Z 138 AL&3}
ATh IPP 52 BWT9 QARSI BHAATH L

Spearman’s correlation coefficient®} chi-square 2 7353} 2.

Table 1. Comparison of prostate volume according to intravesical
protrusion of the prostate (IPP) and bladder wall thickness (BWT)
grades

Mean prostate

Grade (No.) volume (cc) p-value*
IPP 1(80) 37.0 <0.001
11 (44) 56.6
111 (28) 90.7
BWT 1(82) 43.6 <0.001
11 (70) 63.4

*p<0.05: statistically significant

Table 2. Comparison of prostate-specific antigen (PSA) according
to intravesical protrusion of the prostate (IPP) and bladder wall
thickness (BWT) grades
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IPP= grade I°] 80#| (52.6%), 117} 443 (28.9%), 117} 28
g (18.4%)2 o Hutgo] Ao A 5smm v]gke] Avg =
=% Tt BWTE grade 10] 822 (53.9%), grade 117} 70|
(46.1%) % T}

AP &2 Z7h= PP} BWT grade®] 5719} & o
L3 FAA fFodol AU (p<0.001) (Table 1). PSAT
9] Z7}% PP} BWT graded] Z719 A1 f94 o]
A2 (p<0.001) (Table 2), IPSSS] Z7} < A] IPPS} BWT
grade”} S7HEFE A S 7o) FUkste 7242 BAH
fro)AdS Btk (p=0.012, p=0.002) (Table 3).

e BWT grade’t S7HE55 FAA 02 fsH
=718 2.4 (p=0.004), TPPL] 73 grade M A] 71 2 A
whob FAIA R Aol 11T (p=0.742) (Table 4). &3 2.7
S Al BWT grade 191 A 4.9%9l B]3|| grade I A<= 20% 2

Table 4. Comparison of residual volume according to intravesical
protrusion of the prostate (IPP) and bladder wall thickness (BWT)
grades

Mean residual

Grade No.)  Mean PSA (ng/ml) p-value* Grade (No.) volume (ml) p-value*
IPP 1(80) 12 <0.001 IPP 1(16) 132.5 0.742
11 (44) 3.0 11 (4) 207.5
III (28) 75 111 (8) 77.5
BWT 1(82) 1.7 <0.001 BWT 1(6) 16.7 0.004
11 (70) 43 11(22) 157.7

*p<0.05: statistically significant

*p<0.05: statistically significant

Table 3. Comparison of International Prostate Symptom Score (IPSS) according to intravesical protrusion of the prostate (IPP) and bladder

wall thickness (BWT) grades

IPSS
Grade (No.) p-value*
Mild (<8) Moderate (8-19) Severe (=>20)
IPP 1(80) 12 (15.5%) 42 (52.5%) 26 (32.5%) 0.012
11 (44) 2 (4.5%) 22 (50.0%) 20 (45.5%)
III (28) 0 (0%) 10 (35.7%) 18 (64.3%)
BWT 1(82) 10 (12.2%) 48 (58.5%) 24 (29.3%) 0.002
11 (70) 4 (5.7%) 26 (37.1%) 40 (57.1%)

*p<0.05: statistically significant
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Table 5. Comparison of acute urinary retention according to intra-
vesical protrusion of the prostate (IPP) and bladder wall thickness
(BWT) grades

Grade (No.) AUR p-value*
IPP 1(80) 10 (13%) 0.093
11 (44) 2 (5%)
III (28) 6 (21%)
BWT 1(82) 4 (4.9%) <0.001
11 (70) 14 (20%)

*p<0.05: statistically significant

Table 6. Comparison of obstructive or irritative symptom according
to intravesical protrusion of the prostate (IPP) and bladder wall
thickness (BWT) grades

Grade (No.) Obstructive Sx Irritative Sx p-value*

IPP  1(80) 44 (55.0%) 36 (45.0%) 0.087
11 (44) 26 (59.1%) 18 (40.9%)
111 (28) 22 (78.9%) 6 (21.4%)

BWT 1(82) 44 (537%) 38 (46.3%) 0.061
11 (70) 48 (68.6%) 22 (31.4%)

*p<0.05: statistically significant

Z7rete] NE A BAH FY8S y_aiour(p=0005)
IPP grade®] 7%+ grade’} =5 FA Q7 Z7)sHE
BEFE Aoy FAA L AT (p=0.093) (Table
5).

IPSSS] H A 52 253737 #HAAS IPPY BWT 7}
7} grade7} =S5F HASF] Hgo] Sk eY F
AZ f9ALe AT (p=0.087, p=0.061) (Table 6). ALK
& grade M A 744 BA UsEo U} IPP grade®] Z7}9}
EAA foAde AL (p=0.439), BWT grade”} s£0H2
Hu Q&S A vUgtoy 9 BAA e §l
T} (p=0.161) (Table 7).

IPP grade®} BWT grade 79| 7k A2 544 #94
o] AR (p<0.001).
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Table 7. Comparison of Qmax according to intravesical protrusion
of the prostate (IPP) and bladder wall thickness (BWT) grades

Grade (No.) Mean Qmax (ml/s) p-value*
IPP 1(46) 125 0.439
11 (20) 14.6
III (18) 10.8
BWT 1(51) 132 0.161
11 (33) 11.7
*p<0.05: statistically significant
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