
L
i
o
N
A

O
M

R

C

I
a
t
i
a
t
p
p

h
t
m
h
r
t
p
o

F
a
P
t

R

©
A

Pediatric Urology

ongitudinal Study of Semen Quality
n Adolescents with Varicocele: To Treat
r Not?

icola Zampieri, Michele Corroppolo, Veronica Zuin, Raimondo Maximillian Cervellione,
lberto Ottolenghi, and Francesco Saverio Camoglio

BJECTIVES To assess the role of varicocelectomy in pediatric patients through a careful semen analysis.
ETHODS A total of 214 patients with grade 2 and 3 left idiopathic varicocele were enrolled. Of these 214

patients, 106 (group 1) were treated surgically for testicular hypotrophy, 54 (group 2) were
treated surgically with a normal testis, and 54 with a normal testis (group 3) were observed with
follow-up visits every 6 months. The spermiogram results for each group were divided into two
subgroups: normal, if they met the evaluation criteria and abnormal in the remaining cases.

ESULTS The spermiogram analysis for groups 1 and 2 showed no statistically significant difference in
terms of normal and abnormal spermiogram findings (P �0.01). Even though the patients
included in group 3 had reported no testicular hypotrophy or pain, the qualitative semen analysis
showed the same trend observed in patients affected by varicocele, but the difference was not
statistically significant in the variables considered for the other groups (P �0.01). Preservation
of the testicular artery in patients with hypotrophy was associated with better results in terms of
semen quality.

ONCLUSIONS Testicular hypotrophy remains the most objective indication for surgical treatment of varicocele,
and preservation of the testicular artery gives better results in terms of semen quality only in

patients affected by testicular hypotrophy. UROLOGY 70: 989–993, 2007. © 2007 Elsevier Inc.
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diopathic varicocele is one of the most common
andrologic diseases in hypofertile males, influencing
male reproductive capacity by affecting semen quality

nd quantity.1–3 Many studies have described the rela-
ionship between varicocele and hypofertility/infertility
n males, with significant improvement of semen quality
fter varicocelectomy.4–7 Some investigators still believe
hat surgical treatment of varicocele should not be ap-
lied to all patients and should, in some cases, be com-
letely avoided.8

During childhood, varicocelectomy is performed if the
omolateral testis has a smaller volume than the con-
ralateral, but doubts still exist about the surgical treat-
ent of varicocele when it is painful.8 Many techniques
ave been suggested to treat varicocele, although no
eference standard has been agreed on for pediatric pa-
ients.9 During childhood, it is not possible to perform
reoperative spermiograms. For this reason, no reference
r predictive value is available for comparison with the
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ostoperative semen analysis to determine whether any
unctional improvement occurred related to the varico-
electomy. Very often, an empirical approach is used to
ecide how to treat varicocele, because its early treatment
revents hypofertility/infertility. Published trials have
hown that this is not always true; that is not all patients will
enefit from this treatment.7–9

The purpose of this study was to assess the role of
aricelectomy in pediatric patients with or without tes-
icular hypotrophy through a careful semen analysis.

ATERIAL AND METHODS

rom January 1999 to January 2000, 214 patients with left
diopathic varicocele were enrolled in the study. All patients
ere 11 to 14 years old (mean 12 � 3). None of the patients
ffected by grade 1 left varicocele observed at our department
ad testicular hypotrophy at diagnosis. Patients with grade 1
aricocele were therefore excluded from the study. Informed
onsent was provided by the patients’ parents.

The inclusion criteria were as follows: no history of previous
rchitis, genital trauma, testicular torsion, inguinal surgery, or
revious hormonal therapy; continuous spermatic vein reflux as-
essed by Doppler velocimetry (type IV-V Hirsh classification)10;
nd grade 2 or 3 varicocele.

Testicular ultrasonography allowed the measurement of the

hree diameters of the gonad to assess its overall volume. Ultra-
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ound scans were performed by a specialist radiologist before sur-
ery. The testes were scanned using the Siemens SONOLINE
legra Ultrasound Imaging System, with a 7.5-MHz probe. The
esticular length, width, and height were measured using electronic
alipers. The values obtained were then substituted into the for-
ula of a prolate ellipsoid to evaluate the testicular volume

volume in milliliters � 0.523 � L � W � H).11–16 A testis
omolateral to the varicocele with a volume reduction of 20%
ith respect to its contralateral was defined as hypotrophic.17,18

reated Patients
he treated patients included those in group 1 (grade 2 and 3

eft varicocele with testicular hypotrophy at diagnosis) and
hose in group 2 (grade 2 and 3 left varicocele without testicular
ypotrophy at diagnosis. The 106 patients in group 1 underwent
urgical treatment of their testicular hypotrophy, with the tes-
icular artery preserved in 60 patients and full spermatic vessel
igation in 46. The 54 patients in group 2 underwent “preven-
ive” surgery, with the testicular artery preserved in 30 patients
nd full spermatic vessel ligation in 24. No patient included in
roup 2 had had testicular hypotrophy.

The decision of whether to preserve or ligate the testicular
rtery in the patients in groups 1 and 2 was randomly deter-
ined by the patient’s month of birth. If an even month, the

rtery was preserved and if odd, full ligation of the spermatic
essels was done. We used these two techniques to determine
hether differences in semen quality resulted.
The complications involved with these procedures (ie, per-

istence, recurrence, and hydrocele) were evaluated for during
linical and instrumental tests performed 1 day and 3, 6, and 18
onths after surgery.
The persistence (presence of vein reflux 1 day after surgery)

nd recurrence (presence of vein reflux at least 3 months after
urgery) of varicocele were evaluated by Doppler velocimetry.
ein reflux in the spermatic cord, with or without the Valsalva
aneuver, was considered abnormal. The instrument used for

ll patients was the same as described previously, with 5 to
0-MHz probes.

ntreated Patients
he untreated patients included those in group 3 who had grade
or 3 left varicocele without testicular hypotrophy or pain. The
4 patients in group 3 came to our outpatient department for
ong-term follow-up visits every 6 months. In the case of the
nset of testicular hypotrophy, the patients immediately under-
ent treatment and were excluded from the study.

emen Analysis
emen analysis was performed when the patients had attained 18
ears of age. The evaluation criteria for semen quality followed

orld Health Organization indications.19

The spermiogram results were divided into two subgroups:
ormal, if they met the evaluation criteria and abnormal if not.
Two semen samples, taken at least 3 weeks apart after 4 days

f abstinence, were collected immediately after masturbation in
clean plastic container supplied by the laboratory and ana-

yzed within 1 hour of collection. All spermiograms were ana-
yzed by the same laboratory.

The semen specimens were collected at the Department of
aboratory Medicine and transferred immediately to the diag-
ostic semen laboratory, where they were kept at 37°C until
iquefied. The sperm concentration was determined by counting i

90
wo sides of a hemacytometer. The semen volume was measured
y drawing up the entire sample into a graduated pipette.
otility was defined as the proportion of sperm that was pro-

ressively motile at 37°C measured with a Makler chamber.
perm morphology was evaluated by a single examiner using
trict criteria.20

tatistical Analysis
or each study group, we considered the following parameters:
emen quality differences between patients with a conserved
rtery versus full spermatic vein ligation; differences between
atients with and without testicular hypotrophy; and differ-
nces between patients treated surgically and nonsurgically.
tatistical analysis was performed using Student’s t test, the
hi-square test, and Fischer’s exact test, with significance set at
�0.01.

ESULTS
ll patients treated either surgically or nonsurgically com-

leted follow-up, with a compliance of 100%. No patient in
roup 3 developed testicular hypotrophy; therefore, no pa-
ient was excluded from the study.

At the end of the follow-up period (18 years of age),
wo spermiograms were performed on all patients. The
urgically treated patients (groups 1 and 2) had an equal
istribution of varicocele grades. The three study groups
ere homogeneous for age and distribution of varicocele
rade. The pubertal development of the patients, as ob-
erved during the follow-up visits, was normal and com-
leted fully by the end of the follow-up period. No
omplications were reported during surgery.

The percentage of postoperative complications was
imilar to that reported in published studies. An in-
reased incidence of postoperative hydrocele was seen in
atients treated with full ligation of the spermatic vessels,
nd persistence/recurrence of varicocele was seen in pa-
ients with artery preservation (P �0.01).

After grouping patients according to the spermiogram
esults (meeting or not meeting the World Health Orga-
ization criteria), each parameter was considered indi-
idually for each group and treatment to obtain an over-
ll comparison of semen quality.

The following semen parameters were analyzed: volume,
perm count per milliliter, percentage of motile spermato-
oa, percentage of normal spermatozoa, and percentage of
itality for each group (Table 1).

emen Characteristics and Analysis
he results of the semen analyses for all three groups are
iven in Table 2. Currently, the lower limit of the normal
ange of human semen variables, as set by the World
ealth Organization, is 2.0 mL for volume, 20 � 106

perm/mL for concentration, 50% for progressive motil-
ty, 30% for normal morphology, and 70% for vitality
Eosina’s test).

The 106 patients in group 1 were treated surgically for
esticular hypotrophy, with the testicular artery preserved

n 60 and full spermatic vessel ligation in 46. Spermio-

UROLOGY 70 (5), 2007
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ram analysis showed no statistically significant differ-
nce between the two subgroups (preserved and ligated
rtery) in terms of normal and abnormal spermiogram
ndings (P �0.01). However, a statistically significant
ifference was found for motility and vitality (functional
esults), with more positive results in the subgroup with a
reserved artery (P �0.01).

The 54 patients in group 2 were treated surgically, with
he testicular artery preserved in 30 and full spermatic
essel ligation in 24. For group 2, the spermiogram results
lso showed no statistically significant difference between
he two subgroups (preserved and ligated artery) in terms
f normal and abnormal spermiogram findings (P �0.01).
n contrast to the findings for group 1, the patients in
roup 2 did not have a statistically significant difference
n the functional variables (P �0.01).

The 54 patients in group 3 came to our outpatient
epartment for follow-up visits every 6 months. The
ong-term observation included examination of the ex-
ernal genitals, Doppler velocimetry, and testicular ultra-
onography. Spermiogram analysis showed no statistically
ignificant difference between group 3 and groups 1 and
in terms of normal and abnormal spermiogram findings.
ven though the patients included in group 3 had had no
eports of testicular hypotrophy or pain, the qualitative
emen analysis showed, and, therefore, confirmed, the same
rend toward the alterations of spermatozoa motility, shape,
nd vitality normally observed in patients affected by

Table 1. Patients with normal spermiogram findings by va

WHO Criteria

Group 1 (Hypotrophy;
n � 106)

Grou

Artery
Preserved
(n � 60)

Artery
Ligated

(n � 46)
P

Value

Arte
Preser
(n �

Volume �2 mL 46 44 0.05 22
Form �30% 48 34 0.59 26
Motility �50% 26 12 0.19 16
Vitality �70% 34 22 0.52 14
Concentration

�20 million/mL
46 42 0.15 22

WHO � World Health Organization.
All P values were not statistically significant.

Table 2. Semen characteristics per treatment group

WHO Criteria

Group 1

Artery Preserved Artery L

Mean SD Median Mean SD

Volume �2 mL 3.02 1.2 3.25 3.22 1
Form �30% 45.13 19.8 40.5 37.91 18.9
Motility �50% 44.73 18.8 47 41.34 15.7
Vitality �70% 72.83 13.1 75 71.39 11.4
Concentration

�20 million/mL
58.85 45.03 46 75.06 43.9

WHO � World Health Organization.
Student’s t test showed no statistically significant relationship am
aricocele. No statistically significant difference was d

ROLOGY 70 (5), 2007
ound in the variables considered for the other groups
P �0.01).

OMMENT
lthough the efficacy of surgery in the treatment of this

ondition could undoubtedly be shown only through an
ccurate prospective, randomized, controlled study to as-
ess the impact of varicocelectomy on patients’ semen
arameters and low pregnancy rates, most cases analyzed
n published studies have shown a positive result from
his treatment. The different outcomes could have re-
ulted from differing clinical selection criteria and success
riteria.

Until pubertal development is fully reached, it is not
ossible to perform spermiograms. Thus, during childhood,
t is difficult to opt for early treatment of varicocele. The
eed for surgical correction is especially clear considering
hat the testicular lesions caused by this affliction are
rreversible.21,22

Because fertility is usually a difficult parameter to assess
clinically, it is more common to talk in terms of fertility
otential), during childhood, varicocele is usually treated
o remove a possible cause of future hypofertility. The
nly objective indication for treatment is testicular hypot-
ophy. Regarding pain, in our experience, only a few pa-
ients reported painful symptoms. Moreover, it is a com-
letely subjective parameter and carries the risk of patients
eing unnecessarily treated. This clinical “error” could

e and treatment group

(No Hypotrophy;
n � 54) Group 3

(Control
Group;

n � 54)

P ValueArtery
Ligated

(n � 24)
P

Value
Group
2 vs. 3

Group
1 vs. 3

Group
1 vs. 2

24 0.05 48 1 0.89 0.99
20 0.8 36 0.11 0.68 0.78
10 0.57 22 0.58 0.77 0.49
12 0.86 32 0.58 0.76 0.82
22 0.22 52 0.08 0.66 0.95

Group 2 Group 3d

edian Mean SD Median Mean SD Median

3 2.7 0.8 2.6 2.5 0.7 2.3
35 46.44 17.87 48 39.25 19.56 35
42 45.48 15.6 47 48 15.9 43
74 72.85 10.05 75 73.4 10.28 75
48 62.3 23.14 42 69.66 40.72 58

variables per treatment group.
riabl

p 2

ry
ved
30)
igate

M

1
3
4

isprove many cases reported in published studies, in

991
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hich homolateral testicular pain was one of the indica-
ions for treatment.

Our study did not include patients with nonsurgically
reated varicocele and testicular hypotrophy undergoing
ong-term observation (difficult to enroll). However, our
ata showed some interesting results. That no statistically
ignificant differences were found among the three groups
n terms of the number of patients with normal versus
bnormal spermiogram findings and semen quality would
ndicate that patients affected by grade 2 and 3 varicocele
ithout hypotrophy and pain (group 3) could undergo

ong-term observation by monitoring the testicular vol-
me and performing a spermiogram when they attain 18
ears of age. Also, the surgically treated patients with
rade 2 and 3 varicocele without hypotrophy (group 2)
o not have better semen quality than those who were
ot treated surgically (group 3). Finally, the patients
urgically treated for varicocele because of associated
esticular hypotrophy (group 1) might benefit from the
reatment in terms of semen quality and the number of
ormal versus abnormal spermiogram findings. These con-
iderations are mere hypotheses because the spermiograms
ere taken from patients undergoing varicocelectomy. It is
ot possible to perform long-term observations until the
nalysis of semen quality (when the patient attains 18 years
f age) is performed on patients with testicular hypotrophy
nd, therefore, it has been assumed that all these patients
ill benefit from varicocelectomy. However, even if it is

rue that only patients with testicular hypotrophy need
urgery, we also found that not all patients (whether surgi-
ally or nonsurgically treated) had normal spermiogram
ndings. Therefore, regardless of varicocele grade and tes-
icular volume, other varicoceles would require surgery (ab-
ormal spermiogram findings. Our study data showed that
he semen quality of patients with a preserved artery was
etter than that in patients with full ligation. This was true
nly for those patients also affected by testicular hypotro-
hy, because we did not observe the same findings in the
urgically treated patients with a normal testicular volume.
rtery preservation (subgroups of groups 1 and 2) did not

mprove semen quality with respect to the nonsurgically
reated patients (group 3). Consequently, the rationale for
reserving the testicular artery in patients with testicular
ypotrophy is not yet clear.
Many doubts still exist about the efficacy of treating

ediatric varicocele. Published studies have only reported
ases of varicocele, with or without hypotrophy, in adult
atient. These studies have compared the preoperative
nd postoperative spermiogram findings, showing im-
rovement in semen quality, even though some patients
ere still hypofertile after treatment of the varicocele,
ecause of long-term stable gonadal damage.23–27 It is
lways difficult to determine the exact time of the onset
f hypotrophy and, therefore, of the gonadal damage;
owever, patients with varicocele and no hypotrophy

ave also demonstrated alterations in the semen.

92
The relationship between hypofertility/infertility and
aricocele will remain under discussion until it is possible
o develop suitable diagnostic techniques for the early
dentification of those patients, with or without hypot-
ophy, who require surgical treatment.

ONCLUSIONS
t is necessary to perform additional randomized trials to
how the importance of surgical procedures in the treat-
ent of varicocele in pediatric patients. The analysis of

ata collected in this study showed that testicular
ypotrophy remains the most objective indication for
urgical treatment of varicocele. In published studies,
he functional efficacy of artery preservation during
aricocelectomy is still under discussion.28 –30 We be-
ieve that the preservation of the testicular artery results
n better semen quality than spermatic vessels ligation
nly in those patients affected by testicular hypotrophy.
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