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Purpose: To evaluate the relationship between factors of metabolic
syndrome (MS) to prostate volume and lower urinary tract symptom in
men over sixties.

Materials and Methods: A total of 624 male subjects aged 60 to 90 years
were enrolled. Prostate volume, urinary flow rate, voided volume, post
void residual urine volume, voiding symptoms and MS-related parameters
were investigated. Patients were divided into two groups; those with MS
(n=223) and those without (n=401). Prostate volume, urodynamic factors
and voiding symptoms were compared based upon MS categories.
Results: The MS and control group showed no significant differences with
respect to age (74.845.6 vs. 74.0£5.4, respectively, p=0.083) and prostate
specific antigen levels (1.8£1.5 vs. 1.7£1.5, respectively, p=0.248). However,
the MS group had significantly greater waist circumference, blood pressure,
fasting blood sugar level, hypertriglyceridemia and lower high density
lipoprotein (HDL) cholesterol than the control group (p <0.05). Patients
with MS showed significantly larger total prostate volume (p=0.008) and
transitional zone volume (p=0.012). There were no differences between two
groups respect to maximum flow rate, voided volume and residual volume
(p>0.05). There was a significant relationship between prostate volume
and obesity (p=0.016), however other MS factors such as low HDL, hyper-
tension, non-insulin dependent diabetes mellitus and hypertriglyceridemia
were not associated with prostate volume (p>0.05).

Conclusions: Metabolic syndrome is associated with prostate volume
related factors, but not to voiding dysfunction in Korean men over sixties.
Among subcategories of MS, obesity is the most strongly related factor
to prostate volume. (Korean J Urol 2008;49:813-817)
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(p<0.05) (Table 1).
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Table 1. Comparisons of metabolic factors between metabolic
syndrome group and control group according to age groups
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Table 3. Comparison of urodynamic factors between metabolic
syndrome group and control group

Control group MS group

Control group MS group p-value*

(n=401) (m=223) Pvaler
Age (years) 74.8+5.6 74.0+5.4 0.083
Waist circumference (cm) 82.317.4 91.5+6.3  <0.001
60-69 years 83.0£7.2 92.7+6.1  <0.001
70-79 years 81.8£7.3 91.1+6.5  <0.001
80-90 years 83.0£7.6 90.9+5.8  <0.001
Systolic pressure (mmHg) 136.4+18.1 143.3£16.3 <0.001
60-69 years 133.8417.7 143.4+16.9 0.003
70-79 years 137.6+182 144.0+16.3 0.001
80-90 years 135.3+18.1 140.5¢15.5 0.131
Diastolic pressure (mmHg) 77.7+11.6  80.1+10.8 0.011
60-69 years 79.0£11.3  81.4%12.1 0.268
70-79 years 78.5+112  80.8+10.5 0.053
80-90 years 74.4+127  76.2%9.4 0.453

Fasting blood sugar (mg/dl) 89.8+13.2 103.7£28.4 <0.001

60-69 years 86.9£8.1 103.6£32.3 0.001
70-79 years 90.5+14.2 103.6+28.9 <0.001
80-90 years 91.1+139 104.1+21.3 0.001
HDL cholesterol (mg/dl) 44.1£9.9 35475 <0.001
60-69 years 443+10.7 353+7.0 <0.001
70-79 years 44.849.8 35.5£7.6  <0.001
80-90 years 42.149.3 35.3+79  <0.001
Triglyceride (mg/dl) 96.5+44.2 156.5+70.3 <0.001
60-69 years 100.0+49.4 174.4+75.1 <0.001
70-79 years 94.8+41.4 154.8+72.6 <0.001
80-90 years 97.3£46.9 140.8449.9 <0.001
PSA (ng/ml) 1.81.5 1.7£1.5 0.248
60-69 years 1.5+1.2 1.3+1.2 0.317
70-79 years 1.8£1.5 1.6+1.4 0.344
80-90 years 2.0+1.4 2.1+1.8 0.819

No. of cases 267 169 -

Maximum flow rate (ml/s) 13.9+6.0 14.8+5.7 0.136
Voided volume (ml) 302.4+113.8 301.7+111.9 0.954
Residual volume (ml) 30.3171.8 26.3157.3  0.549

MS: metabolic syndrome, *: by Student’s t-test

Table 4. Differences in prostate volume parameters according to
metabolic factors

MS: metabolic syndrome, HDL: high density lipoprotein, PSA:
prostate-specific antigen, *: by Student’s t-test

Table 2. Comparison of prostate-related symptoms and prostate
volume between metabolic syndrome group and control group

No. of cases TPV TZV

Hypertension

No 140 30.7+17.5 14.2+12.4

Yes 484 31.8+17.4 14.7+11.7

p-value* 0.493 0.679
NIDDM

No 464 30.9+17.2 14.2+114

Yes 160 33.5+18.1 15.7+13.1

p-value* 0.094 0.171
Hypertriglyceridemia

No 478 30.9+16.4 14.2+10.4

Yes 146 33.6+20.5 16.0£15.7

p-value* 0.109 0.184
Low HDL-cholesterol

No 318 30.5+16.0 13.9£10.5

Yes 306 32.6+18.8 15.3+13.2

p-value* 0.139 0.163
Obesity

No 420 30.1£15.7 13.8+11.0

Yes 204 34.6+20.3 162134

p-value* 0.005 0.016

Control MS
p-value*
group group
No. of cases 401 223 -
International prostate 185485  17.9+8.1  0.420

symptom score

Voiding symptom score 8.0£4.3 7.7+42  0.290
Storage symptom score 7.6+3.8 7.3+37  0.384
Post-void symptom score 2.5+1.9 2.6+1.9 0524
Quality of life score 2.8+1.1 3.7+1.1  0.808

30.2+15.6  34.0£20.3 0.008
16.2114.6  0.012

Total prostate volume (ml)
Transitional zone volume (ml) 13.7£10.0

TPV: total prostate volume, TZV: transitional zone volume,
NIDDM: non-insulin dependent diabetes mellitus, HDL: high
density lipoprotein, *: by Student’s t-test

Table 5. Differences in prostate volume parameters according to
waist circumference

Waist circumference

. *
<80cm =80cm, <90cm =90cm  PYAlwe
(n=145) (n=275) (n=204)
TPV 2834143 310164 346203  0.003
TZV 130499  142+116 162134 0035

MS: metabolic syndrome, *: by Student’s t-test

TPV: total prostate volume, TZV: transitional zone volume, *: by
ANOVA (analysis of variance) test
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