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Table 2. Intelligent Miner for Data Mining results: The four-clustering model.

Prediction from Data Mining

Group 1 Group 2 Group 3 Group 4 Total

Parameters studied*

Mean testicular volume (ml) 22.0  (6.0-25.0) 6.5  (0.0-12.0) 14.5  (7.0-23.0) 7.0  (1.0-25.0)

FSH (IU/l) 8.1  (0.3-60.6) 26.4  (1.7-80.0) 18.6  (3.4-42.0) 6.3  (0.4-31.0)

LH (IU/l) 1.5  (0.0-4.0) 15.3  (5.0-32.0) 12.0  (0.7-65.0) 7.2  (0.1-44.5)

Testosterone (nmol/l) 17.0  (2.0-30.8) 13.6  (1.0-31.0) 19.2  (5.5-31.9) 4.6  (0.2-19.1)

Sperm volume (ml) 2.8  (0.2-7.0) 3.3  (0.4-5.0) 3.9  (1.8-6.5) 2.1  (1.0-3.5)

Clinical classification**

Obstructive azoospermia 59 0 4 0 63

Non-obstructive azoospermia 26 29 16 0 71

Hypergonadotropic hypoganadism 0 0 0 2 2

Hypogonadotropic hypogonadism 1 0 0 10 11

Total 86 29 20 12 147

* Data are given as median (range). To convert serum testosterone levels from nmol/l to ng/ml multiply by 0.228.

** Absolute number of patients allocated to each �clinical classification� or �four-clustering model� group.

ropic hypogonadism were allocated in this group.

The second group (Group 2, n=29, 19.7% of the
study population) consisted of eugonadal men with
decreased testicular volume (median 6.5 cm3), raised
FSH and LH serum levels, and normal serum T lev-
els (26.4 IU/l, 15.3 IU/l, and 13.6 nmol/l, respective-
ly). All men allocated in this group had non-obstruc-
tive azoospermia according to the clinical classifi-
cation.

The third group (Group 3, n=20, 13.6% of the
study population) consisted of eugonadal men with
moderately decreased testicular volume (median
14.5 cm3), slightly raised FSH and LH serum levels,
and normal serum T levels (18.6 IU/l, 12.0 IU/l and
19.2 nmol/l, respectively). Four men clinically clas-
sified as obstructive azoospermia and 16 men as non-
obstructive azoospermia were allocated into this
group.

Finally, the fourth group (Group 4, n=12, 8.2%
of the study population) consisted of hypogonadal
men with decreased testicular volume (median 7.0
cm3), normal FSH and LH serum levels, and low
serum T levels (6.3 IU/l, 7.2 IU/l and 4.6 nmol/l,
respectively). Ten out of the 11 clinically classified
as hypogonadotropic hypogonadal men and the two
hypergonadotropic hypogonadal men were allocat-

ed into this group.

Overall, DM concordance rate in hypogonadal
men was 92% (clinical: 13 patients vs. DM - Group
4: 12 patients), in obstructive azoospermia 73%
(clinical: 63 patients vs. DM - Group 1: 87 patients),
and in non-obstructive azoospermia 69% (clinical:
71 patients vs. DM - Groups 2 and 3: 49 patients).

DISCUSSION

The overall performance of the DM on the an-
drology database was satisfactory from a technical
point of view. The DM ran flawlessly over the data-
base and reproduced a four-cluster model that could
be compared with the clinical classification of the
azoospermic men6. A successful Data Mining pro-
cedure would classify the azoospermic men in a way
similar to that of the clinical diagnosis. The DM suc-
cessfully formed the groups of men with hypergo-
nadotropic hypogonadism (Group 4) and obstruc-
tive azoospermia (Group 1). Regarding the men with
non-obstructive azoospermia (Groups 2 and 3),
there was only partial agreement of the Data Min-
ing results with the clinical classification. Moreover,
the DM�s classification was generally characterised
by low sensitivity as compared to the clinical classi-
fication, with the exception of Group 4.




