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Relationships between Relative Proportion of Tissue
Components, Urodynamic Parameters, and Low
Urinary Tract Symptoms in Patients with Benign

Prostatic Hyperplasia

Hyun Seung Kim, Seung Wook Lee, Eun Kyung Kim', Jeong Man
Cho, Kyu Heung Han, Jeong Yoon Kang, Tag Keun Yoo

From the Departments of Urology and 'Pathology, Eulji Hospital, Eulji University

School of Medicine, Seoul, Korea

Purpose: This study was designed to investigate the relationship between
the histological composition of the prostate, preoperative clinical para-
meters, and the results of transurethral resection of prostate (TURP).

Materials and Methods: A total of 61 patients with benign prostatic
hyperplasia (BPH) who had undergone TURP were enrolled retro-
spectively. Slides were surveyed for relative areas (%) of glandular epi-
thelium (GE), stroma (ST), and smooth muscle (SM) in stroma by per-
forming immunohistochemistry, and the mean outcomes were calculated

with a computer-assisted image analyzer (x200).

Results: Total prostate volume was less than 40 ml in 19 patients (group
1), 40 to 80 ml in 23 patients (group 2), and more than 80 ml in 19 patients
(group 3). The percentage of SM was significantly greater in group 1
(29.5+4.2%) than in group 3 (23.7£3.2%), but GE and ST did not differ
significantly. AG number was significantly higher in group 3 than in the
other groups but did not correlate with SM. Improvements in International
Prostate Symptom Score, which were similar in each group, were posi-

tively correlated with SM.

Conclusions: SM in prostate adenoma is increased in men with a small
prostate and may play an important role in lower urinary tract symptoms

in small BPH. (Korean J Urol 2009;50:859-864)
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7] 98t xj g o oksl a7 A XekA|9) 5-25) #
& A A, FLEAHAAAE (transurethral resection of
prostate; TURP) So] A-&5] 3 9ic}. s}5 g ZZ4 0] #gk
wl X gol g FrtE Yl o] Sl AR TEE IS
AH A E0]8Y (prostate-specific antigen; PSA) <+X|, 73 2|3
A4 255} (transrectal ultrasonography), =44 74154+
< (International Prostate Symptom Score; IPSS), Q<471 A}
(uroflowmetry), £%5 844} (urodynamic study)7}F 91t

A7IA Asiaduloise] 24004 45 JPALE
of] thgk 3ol A Shapiro 5 AHA L =22eH FAo]
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HAAE A#Bsto] H )24 (maximum flow rate; Qmax) %
A5 (post-void residual urine; PVR)E Z4 319t} Interna-
tional Continence Societyol| 4] A& sl= WHoZ 953
AAE Alste] [5] 2Tl Al w33} (detrusor pressure
at maximal flow; PdetQmax)& H}& o & M2 2|4~
(Abrams-Griffiths Number, AG Number=PdetQmax —2Qmax)
2 azagd

$ ¥ Y AgelA W3kE S22l wel Ipss
E A AAE . 2574, PSAE tHA AJdElgith
PSS9 AA| A4 = wlmZAHS (voiding symptom score),
A AZA7AF (storage symptom score)E Lol EA43}S

A7 4ol &Aool whel 40 ml w|RF (17, 19%),
40 ml o] 80 ml W%k 27, 239), 80 ml o] (3, 19%) &
2 Erelich AerdgddAes A2 =4 7 3

B55 A1A3l3 Smooth muscle actinol] tHEk A&
o]-g-slo] Wz s}t A5 Aot (Fig. 1). Y &
Z| &+ monoclonal mouse anti-human smooth muscle actin &
A (Dakocytomation, Denmark, A/S, 1:100)& o] £33} 3L o]
2} 34| (Biotinylated anti-mouse immunoglobulin antibody,
DAKO, USA)E o]-£3}o] Streptoavidin peroxidase detection
system (Zymed, SanFrancisco, USA)2. 2 73 §-E3}3om

Meyer’s hematoxylin®. 2 thz g sle] i} &2}
olx2] 535 Asto] x200 HEollA] #dd 3 computer-
assisted image analyserg ©o]-&3s}o] AA| AP A=) A 4

s\zA3t AAzAe g A4 F B2
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Fig. 1. High power view shows (A) marked proliferation of smooth muscle bundles compared with the small proportion of glandular
components, and (B) dominant complex glandular proliferation compared with the smooth muscle component (immunohistochemical stain,

x200).
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AA) 7] BF Lol = 849w A £HE
Z 654 migleh. 7 o) $AAH ] FARHE 1,2,3 7

34
ofl 4] 684, 6841, 714 tE. 5 PSA X9 Fhgke 1.73
ng/ml, 3.84 ng/ml, 5.68 ng/mlZ 2]k Xo] & B o (p

Table 1. Baseline characteristics of the patients

<0.001), A4 23 o]Pf| &2 9] Fokghe 4 325
ml, 57.7 ml, 107.0 ml (p<0.001)9+ 18.0 ml, 30.4 ml, 70.0 ml
(P<0.00)E o3t Xo] & Hct & A A 9 e
&) Zo}7k2 10.0 ml/sec, 7.5 ml/sec, 7.0 ml/secE F2] g+
Apol & Ho|A| ¢kt ZHngke] Fd7kE 45 ml, 50 ml, 60
mlE oJu] 9l xpo] & HolA ¢kt AG number®] T4
Zh 40, 48, 69F 177} 292 Hpo| & Ho|A] gkgkor} |,
292 37 9u| YhE AolE Hrh (p<0.001). & A
IPSSS] Fakgh 23, 25, 282 9Ju] 9l Aol & Ho|x| ¢
gkt} (Table 1).

A4 =22k FAAEANA AL AES Fzk

zpo| & Holz| ekghrh. aeiut 714 ] HEE v ee Fo
7S 383%, 342%, 273% % 153} 272 Zo] & HolA ¢
ot 177} 3Tl E QU] e KolE HIA (p<
0.001) AgA Wl HET vgo FdhS 47 27.8%,
24.8%, 209% % A 177} 270l A Xpo] & Ho|A] gEgko
w177 3704 SAIH R fodt ol & Btk (p<
0.001) (Table 2).

Group 1 (n=19)

Group 2 (n=23) Group 3 (n=19)

Parameters p-value
Median (IQR) Median (IQR) Median (IQR)

Age (years) 68 (63-71) 68 (64-72) 71 (67-75) 0.298
PSA (ng/ml) 1.73 (1.29-2.92) 3.84 (2.15-6.79) 5.68 (3.89-10.52) <0.001
Prostate volume (ml) 32.5 (29.6-38.2) 57.7 (49.2-72.4) 107.0 (84.1-122.0) <0.001
Transitional zone volume (ml) 18.0 (11.0-19.5) 30.4 (24.9-39.4) 70.0 (56.2-78.0) <0.001
Qmax (ml/sec) 10.0 (6.5-14.5) 75 (5.1-9.1) 7.0 (5.5-10.0) 0.138
PVR (ml) 45 (25-60) 50 (20-80) 60 (5-106) 0.420
AG no. 40 (23-66) 48 (34-74) 69 (39-91) <0.001
IPSS total 23 (14-28) 25 (16-31) 28 (22-34) 0.173

Group 1: prostate size <40 ml, Group 2: 40 ml<prostate size <80 ml, Group 3: prostate size=80 ml, IQR: inter-quartile range, PSA:
prostate-specific antigen, PVR: post-void residual urine, AG no.: Abrams-Griffiths number=PdetQmax —2Qmax, IPSS: International Prostate

Symptom Score

Table 2. Proportion of tissue elements in each group

Group 1 (n=19)

Group 2 (n=23) Group 3 (n=19)

Parameters p-value
Median (IQR) Median (IQR) Median (IQR)

Glandular epithelium 27.3 (18.0-32.2) 28.7 (22.0-34.8) 29.8 (24.0-32.8) 0.649

Stroma 72.7 (67.8-82.0) 70.3 (67.2-76.0) 69.2 (65.2-78.0) 0.556

Smooth muscle in stroma 38.3 (27.6-46.3) 34.2 (33.6-36.2) 27.3 (24.3-38.8) <0.001

Smooth muscle 27.8 (18.8-38.0) 24.8 (21.5-27.5) 20.9 (17.8-24.9) <0.001

Group 1: prostate size <40 ml, Group 2: 40 ml<prostate size <80 ml, Group 3: prostate size=80 ml, IQR: inter-quartile range
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Table 3. Comparison of postoperative results

Group 1 (n=19)

Group 2 (n=23)

Group 3 (n=19)

Parameters p-value
Median (IQR) Median (IQR) Median (IQR)

Qmax (ml/sec) 15.7 (13.2-19.0) 15.0 (13.9-18.7) 16.0 (10.1-22.1) 0.542
PVR (ml) 23 (15-45) 22 (11-40) 15 (5-22) 0.786
IPSS Total 8 (3-13) 5 (2-12) 6 (2-11) 0.617
Improvement of Qmax (ml/sec) 5.1 (1.3-10.2) 6.0 (4.3-8.3) 7.6 (2.5-12.3) 0.071
Improvement of PVR (ml) 24 (—8-60) 40 (0-55) 44 (—5-98) 0.472
Improvement of IPSS 10 (5-18) 11 (4-15) 13 (5-22) 0.327

Group 1: prostate size <40 ml, Group 2: 40 ml<prostate size <80 ml, Group 3: prostate size =80 ml, IQR: inter-quartile range, Qmax:
maximum flow rate, PVR: post-void residual urine, IPSS: International Prostate Symptom Score

Table 4. Relationships between each element and clinical factors

Area (%)
Parameters GE ST SM

T p-value r p-value r p-value
Prostate volume 0.201 0.405 —0.157 0.328 —0.392 0.001
Qmax —0.304 0.173 0.241 0.172 —0.285 0.437
AG no. 0.265 0.629 0.083 0.549 —0.282 0.095
IPSS 0.274 0.325 —0.167 0.336 0.113 0.362
Improvement of IPSS 0.135 0.254 —0.366 0.153 0.364 0.043

GE: glandular epithelium, ST: stroma, SM: smooth muscle, Qmax: maximum flow rate, AG no.: Abrams-Griffiths number= PdetQmax —

2Qmax, IPSS: International Prostate Symptom Score

< ¥ w3td JQBAZEY vlaolA A e Fakgk
& Z}7); 157 ml/sec, 15.0 ml/sec, 16.0 ml/secZ Al T-ollA] =}
o] & Ho|x| okoka Akeke] Fdgh 27 23 ml, 22 ml,

mlZ Al FollA] Xol7t glgdet. & ¥ IPSSe T4k =
747k 8,5, 622 Al FollA Zol7} glgict. e MR
9] Fokzke 747t 5.1 mlfsec, 6.0 ml/sec, 7.6 ml/secE EAF

2 oJu] 9= Aol7b gl #n sk 7h49 FekgkE 24
ml, 40 ml, 44 mlZ A FollA Zko]7F gl em 1PSse] A4
Eo FUHE 10, 11, 1322 ou] e o]zt et

PR
ch el FE8E vl e A-A &3 folvt o At
AS BRI (1=—0.392, p=0.001), IPSS] NA TN E F
o8t AABAIS B}t (1=0.364, p=0.043) (Table 4).

APA E4& HAslo] HA vls3t PSS /A=
o] AHBAE dotr] 3l LI £4] (partial corre-
lations) & A|3Fsllom HAgd &30 BAH FejolA 3
= vl & PSS /MK EE Fo3E ABBAE Eck

o)
T

Table 5. Partial correlation between Improvement of International
Prostate Symptom Score (IPSS) and tissue elements adjusted by
prostate volume

Improvement of IPSS

Parameters
Partial correlation coefficient (r) p-value

Smooth muscle 0.406 0.023

(r=0.406, p=0.023) (Table 5).
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