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Factors Causing Acute Urinary Retention after Transurethral Resection
of the Prostate in Patients with Benign Prostate Hyperplasia

So Jun Yang, Yoon Seob Ji, Phil Hyun Song, Hyun Tae Kim, Ki Hak Moon

Department of Urology, Yeungnam University College of Medicine, Deagu, Korea

= Abstract =

Purpose: Urologists occasionally experience some cases of voiding failure after transurethral resection of prostate
(TURP). Preoperative and postoperative factors attributable to acute urine retention (AUR) after catheter removal in
post-TURP patients were evaluated and analyzed to determine the causative factors for AUR.

Materials and Methods: From June 2004 to May 2008, a total of 172 patients who underwent TURP due to
symptomatic benign prostatic hyperplasia (BPH) were divided into the AUR group (n=21) and the control group
(n=151). The AUR group was defined as patients with voiding difficulty within 24 hours and whose residual urine
volume was above 400 ml after catheter removal. The control group was defined as patients without AUR. Age,
duration of symptoms, International prostate symptom score (IPSS), Quality of life score (QoL), uroflowmetry,
post-void residual urine volume, preoperative serum prostate specific antigen (PSA) level, preoperative prostate volume,
resected prostate volume, rate of prostate resection [resected prostate volume/preoperative prostate volumex100],
operative time and duration of catheter were retrospectively analyzed to identify which of these were the factors related
with AUR after catheter removal in post-TURP patients.

Results: Preoperative prostate volume was higher (90.7+50.4 vs 64.4+32.7, p=0.002) and rate of prostate resection
was lower (38.848.1 vs 50.5t12.4, p<0.001) in AUR group compared to control group. And age, duration of
symptoms, IPSS, QoL, uroflowmetry, post-void residual urine volume, preoperative serum PSA level, resected prostate
volume, operative time and duration of catheter were not statistically significant in both groups. The multivariate
analysis subsequently showed that preoperative prostate volume (p=0.010, OR=1.040) and rate of prostate resection
(p=0.001, OR=0.901) were independent factors related with AUR after catheter removal in post-TURP patients.

Conclusions: The incidence of AUR after catheter removal was higher in post-TURP patients with high preoperative
prostate volume and low rate of prostate resection. Therefore the surgeon’s effort to increase the rate of prostate

resection, especially in patients with large prostate volume, may lower the incidence of postoperative AUR.

Key Words: Transurethral resection of prostate, Urinary retention, Benign prostatic hyperplasia
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oA FALHTY HTF HHNLES 9.2+3.1 ml/sec,
22 163.6258.0 mIi L, &9 A FHa
42 10.0+5.5 ml/sec, =S 165.0496.2 ml T}
(p=0.515, p=0.946). ¥z ¥ Ztu = FA Q5T
2] 121.5£97.8 ml, 2o 107.8490.8 miIgich
(p=0.523). & Aol At A PSAE FA QAT
oll A 3.0£1.9 ng/ml, tZT-o|A = 2.3£1.7 ng/mlS} 2L
(p=0.078), & A AgA LA FA = TolA 90.7+
50.4 cc, ZTANAE 64.4£32.7 ccYr} (Table 1,
p=0.002).

AAES FALHATA 38.8+8.1%, HHZTollA
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p=0.701).
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Table 1. Comparison of preoperative characteristics between AUR and control group

AUR group Control group
Variables (n=21) (n=151) p-value
Mean+S.D. MeantS.D.

Age (years) 70.5+7.2 69.1+7.7 0.439

BMI (kg/m®) 23.3£3.1 25.1£3.5 0.427

Duration of BPH (months) 47.6135.6 54.6+60.9 0.606

Pre-medication No. of patients (%) 15 (71.4) 121 (80.1) 0.419

(a-blocker+5 ARI)

IPSS

Total (score) 23.5+4.7 23.0+5.8 0.708
Voiding symptom (score) 15.15+2.4 14.031£3.2 0.712
Storage symptom (score) 8.35£1.9 8.97£2.8 0.546

QOL (score) 5.0£0.8 4.7+0.9 0.275

MFR (ml/sec) 9.2+3.1 10.0£5.5 0.515

Voided volume (ml) 163.6+58.0 165.0+96.2 0.946

PVR (ml) 121.5+97.8 107.8+90.8 0.523

Serum PSA level (ng/ml) 3.0+1.9 2.3+1.7 0.078

Preoperative prostate volume (cc) 90.7+50.4 64.4+32.7 0.002

AUR: acute urinary retention, BMI: body mass index, BPH: benign prostate hyperplasia, SARI: 5 alpha reductase inhibitor,
IPSS: international prostate symptom score, QOL: quality of life, MFR: maximumflow rate, PVR: post-void residual urine

volume, PSA: prostate specific antigen.

Statistical significance was evaluated by Student’s t-test, p<0.05.

Table 2. Comparison of intraoperative and postoperative characteristics between AUR and control group

AUR group Control group
Variables (n=21) (n=151) p-value
Mean+S.D. Mean+S.D.
Resected volume (cc) 35.3+18.7 32.1+17.2 0.421
Rate of resected volume to preoperative 38.848.1 50.5+12.4 <0.001
prostate volume (%)
Operative time (min) 93.1+49.0 86.4£39.4 0.481
Duration of postoperative catheterization 3.241.0 34+1.3 0.701

AUR: acute urine retention, BPH: benign prostate hyperplasia, Rate of resected volume to preoperative prostate volume:

Resection volume/Prostate volume x100.

Statistical significance was evaluated by Student’s t-test, p<0.05.
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Table 3. Multiple logistic regression analysis for independent variables for acute urinary retention after transurethral resection

of prostate

95% confidence interval

Odds ratio p-value

Lower Upper
QOL 1.293 0.744 2.249 0.362
Serum PSA level 0.560 0.295 1.061 0.076
Preoperative prostate volume 1.040 1.009 1.071 0.010
Rate of resected volume to 0.901 0.849 0.956 0.001

preoperative prostate volume

QOL: quality of life, PSA: prostate specific antigen, Rate of resected volume to preoperative prostate volume: Resection

volume/Prostate volume x100.
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Fig. 1. Comparison of preoperative prostate volume between
acute urine retention (AUR) and control group. Bars are
meantstandard error of mean (*Statistical significance was
evaluated by Multiple logistic regression analysis, p <0.05).
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Fig. 2. Comparison of rate of resected volume to prostatic
volume between acute urine retention (AUR) and control group.
Bars are meantstandard error of mean (*Statistical significance
was evaluated by Multiple logistic regression analysis, p<0.05).

£ AR HPe2FFE Sashs BASo
5 o eEHRe Tostol B F7] P
o =N
=

o] of7] Aol A Al

A g Peh ¥ olH F7] =3 7 Rassweiler
S8 AR ARAAAE F 27 GHZ02A 3
~9%9 HA 8 HAES Hielglon, v
Gaee] AAHQ Aeke A S AN e
slosh oA £ AN AF FHLA o
b el Bol WA AT HEL ARl

35, Ao Z‘i‘%}/ﬂﬂ]ﬂl% JX}%:"] o] Wzt

4 Adbe] Bk A5E wPoleh AE welY o)
FEAzre] A A5 WA FFe w4 v
FHE AN AeEAYAAAE A A AT
A9 Aol 4% AAY APAUNZF 249
oFol i o2 Bol FE Aol Aol F Qo
W $AE FEAE Has] e =
53, olol mhe} Pl EFe] B2 (channeling)ol



AAE A ARAAARE & ¥
e Zg4okel AuAel AL ofd AFel

Tl A 30 mXEc} &
Aol 75 £ 2
%o, Hakenberg §° A ZLEARAAAE A
AU AfAAAZF| 75 ¥ YW WEE
TE gE3ozy & T winFd MAET ] o
e uE Aolgla H syt
3+, Aagaard 572 H4AA, &
A% il AFEELS 25%, A AAE
o 05%2 Hauslel AAe AE7t A)
Asko] 9lebar Haigk vl 9le}l. Chen 57
ARAAAES AP 408 oz
TolA & T AYAAA e & ¥ A4
ARG Aololl WA ARBAI Uk &9
B AFfAE € T A
off glojA FAIFoE {23k Aol7} §lgle
A AgAEAN ¢ T AgAdAZES W
At AR A A go] o TollA FAA
ol gt Zol7}t Ut o] FA LHTollA e
A AEH o] dzFo 3] dHez &
el vl F 7 & 5 APA-A RS
2ol 7F gl 7| Wi o], o] &} ZH-
IR Ao &2
A 7bg F &3t 2

offt
f
(S Lo

L

[t

o
T o mu

rot
ofN r2 1 & Ho ok

=
kr

32
o

=

i
-
i
2
ol
o
ol
o
HE L oX,
M o o to
B

HE«@.{)ﬁEoﬁLﬁ&%GWW

o

rfy i

ot b

_‘>i

lo

o

0

ofl W o oM rifh

A

. o o fo
g 2
ofN
lo
i e oy
W ° E
oZ <t
o X
2 e X

b
22
)

of rUlO

fr o8
oXt,
&
X,
=

fo to Lo rfr St o
oo
ox U ot
oo K
Mo
of,
o,
v
N
)
o
X,
32,
N

7|0

re,
St
ol

4 2o a4
ol o2 717
77t olei7 w)

A
oo o o

ndd
rhu

2

=

=

HO oy
o =

ux
o

)

RAS i)

7} o

T

1o
o ol

e

M
2 2

o, ogh ok
2

r
o

o _f‘c r‘ﬁ:
o

2 st
R
=
olN
i o

=

o &
2
)\
o

-3
B ofy

b 8
e
c
rot
N
r o)
X
Jfot
rlo
i~y
A,
a2

. oX
ko
2
i
2
2,
sk
B
%0,
rlr
>

x]o] gkt Jacobsen 5°
Zpol| A o], IPSS, A A &3,
Aol AAAEZZE AA s
Ao T3 S-S v Aol A
q

i
84, Aol Y&, A4
A

k-3

i &
r
1
wr

e orfo ki X Mg 2o rfr
oy 2

- &
ko
tpr

q ol

= o
ol
oX,
ko

rlo

d

3L, Chang
thol, AAA
o|?¥ul] &4 A4, A1AE (Elongation ratio; maximal
anteroposterior diameter/transverse diameter of pros-
tate)o] AHA N U F 3R oA FALHAE o F3

o

-

™
2

F 9 AE

25

i)
4
x2
rr
pou)
(o
fil
fz
3
o,
32
i
ujt e

ATFNAL ALEAYAFES AWLL A
W Stk Holdel YA, vhel, PSS,
Aede FAaA B4 S WA g
glorl, AY 4 &A0] F4 e o3 Gl AAE

2 veR

wg w22 Aol A 5 FolE FHL
S BAY 5 govl, ok FEAN £ F
o] TR, v AL AEA S S, uk
4 950 4E BipelA Assle] YAEE
el 29lo] tak Aol oYk oleld 2915
o W AAG BAol ol FoAA ke He B
A2 WAl & F do FFelA FE
AZFS] 9% Aol7 glglom, Bl QA

A 712l ol 4% F 3% o] Fo] ERAL A
Agtol whet Eu AYe] AE F2% 2ol 7}
Qgch wpekA W MERA Y 44, np2H 2
e Hujgh wlAlsta AzE Bt sk

B AT o]d RuSate g2 Jerid
AAA% F 2ud A7 Aol s T4

_?4
Hol| AHH AHIAE Foly] Sgtelslen,

F
>
:

M O T A )

g

A E BAel A AL E T AAA

FA e A AgAfEE

3 & % AGAAA gl g7} 9

AA e A & ¥ FA 2
[e]

|a o

L)
(2
2
o
= R T T

7 el ARARAEE Folk A ,
o % A AR $70] 2 A FHase 1A
ZAgon ¢ F AUAAALS Fo ol
s3] AAEE wo] Be Y Roz YAl



1y

2)

3)

4)

5)

6)

7)

8)

REFERENCES

Han KS, Hong SJ, Chung BH. Changing trends in
the management of benign prostatic hyperplasia dur-
ing recent 5 years. Korean J Urol 2005;46:458-62
Kwak DY, Chang HS, Park CH, Kim CI. Long-term
results of transurethral resection of the prostate for
large benign prostatic hyperplasia: a comparative
study with open prostatectomy. Korean J Urol 2008;
49:31-6

Baek M, Paick SH, Lee BK, Kang MB, Lho YS,
Jung SI, et al. The efficacy of bipolar transurethral
resection of the prostate in patients with large pros-
tates(> 80 g) and analysis of the postoperative re-
sults based on the resection ratio. Korean J Urol
2008;49:1087-93

Kim HG, Lee BK, Paick SH, Lho YS. Efficacy of
bipolar transurethral resection of the prostate: com-
parison with standard monopolar transurethral re-
section of the prostate. Korean J Urol 2006;47:
377-80

Hakenberg OW, Helke C, Manseck A, Wirth MP. Is
there a relationship between the amount of tissue re-
moved at transurethral resection of the prostate and
clinical improvement in benign prostatic hyperplasia.
Eur Urol 2001;39:412-7

Rassweiler J, Teber D, Kuntz R, Hofmann R.
Complications of transurethral resection of the pros-
tate (TURP)--incidence, management, and prevention.
Eur Urol 2006;50:969-79

Bishop P. Bipolar transurethral resection of the pros-
tate--a new approach. AORN ] 2003;77:979-83
Reich O, Gratzke C, Bachmann A, Seitz M,
Schlenker B, Hermanek P, et al; Urology Section of
the Bavarian Working Group for Quality Assurance.
Morbidity, mortality and early outcome of transure-
thral resection of the prostate: a prospective multi-
center evaluation of 10,654 patients. J Urol 2008;

LAH Q:

9)

10)

11)

12)

13)

14)

15)

16)

o

ARCMEMENE = LAs SHLQ

180:246-9

Lim KB, Wong MY, Foo KT. Transurethral resection
of prostate (TURP) through the decades--a compar-
ison of results over the last thirty years in a single
institution in Asia. Ann Acad Med Singapore 2004;
33:775-9

Starkman JS, Santucci RA. Comparison of bipolar
transurethral resection of the prostate with standard
transurethral prostatectomy: shorter stay, earlier cath-
eter removal and fewer complications. BJU Int
2005;95:69-71

Oh CS, Choi KY, Park RJ. Relationship between the
amount of tissue removed at transurethral resection
of the prostate and clinical improvement in benign
prostate hyperplasia. Korean J Urol 2003;44:866-70
Aagaard J, Jonler M, Fuglsig S, Christensen LL,
Jorgensen HS, Norgaard JP. Total transurethral re-
section versus minimal transurethral resection of the
prostate--a 10-year follow-up study of urinary symp-
toms, uroflowmetry and residual volume. Br J Urol
1994;74:333-6

Chen SS, Hong JG, Hsiao YJ, Chang LS. The corre-
lation between clinical outcome and residual pro-
static weight ratio after transurethral resection of the
prostate for benign prostatic hyperplasia. BJU Int
2000;85:79-82

Chang HS, Park CH, Kim CI. Transitional zone vol-
ume: a predictor of acute urinary retention in patients
with benign prostatic hyperplasia. Korean J Urol
2005;46:259-63

Jacobsen SJ, Jacobson DJ, Girman CJ, Roberts RO,
Rhodes T, Guess HA, et al. Natural history of pros-
tatism: risk factors for acute urinary retention. J Urol
1997;158:481-7

Wein AJ. Lower urinary tract dysfunction in neuro-
logic injury and disease. In: Wein AJ, Kavoussi LR,
Novick AC, Partin AW, Peters CA,
Campbell’s urology. 9th ed. Philadelphia: Saunders;
2007;2040-1

editors.



