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respectively, all being signifi cantly lower (p  !  0.001 for 
each) than baseline (4.93  8  1.77). Mean score at 12 
months (0.93  8  1.06) was still lower than baseline (p  !  
0.001) but higher than at 6 months (p = 0.019). Respec-
tively, 14 (87.5%) and 2 (12.5%) patients reported com-
plete and very signifi cant resolution of pain at the 6th 
month. All patients were very satisfi ed with the outcome. 
While semen volume, total sperm count, sperm concen-
tration and morphology did not change signifi cantly, 
motility increased signifi cantly (p = 0.009) due to de-
crease of grade 0 sperms (p = 0.006) and increase of 
grade 3 + 4 sperms (p  !  0.001). Refl ux time of left sper-
matic vein during the Valsalva maneuver decreased sig-
nifi cantly (p = 0.003). No signifi cant change occurred in 
refl ux time of the right spermatic vein. No side effect was 
recorded.  Conclusions:  Results of this preliminary study 
suggest the safety and effi cacy of MPFF in the treatment 
of varicocele-associated pain. However, no recommen-
dation for the use of MPFF in the treatment of pain as-
sociated with varicocele can be made before these pre-
liminary results are confi rmed by a randomized pla cebo-
controlled trial. 

 Copyright © 2005 S. Karger AG, Basel 
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 Abstract 
  Purpose:  Micronised purifi ed fl avonoid fraction (MPFF) 
is a phlebotropic drug improving venous tone, elasticity 
and lymphatic drainage, decreasing venous distensibil-
ity, venous emptying times, refl ux time of venous blood 
and capillary hyperpermeability, and having antioxidant 
activities. Since varicocele is a venous pathology, we 
evaluated the effects of MPFF on pain, spermiogram and 
color Doppler parameters in patients with painful varico-
cele.  Material and Methods:  Semen analyses and
Doppler sonography were performed in 16 patients 
(aged 20–62 years, mean 31.2  8  10.9) before and after 
1,000 mg/day MPFF treatment. Pain change was as-
sessed with visual analogue scale scored between 0 and 
10. Patient satisfaction with outcome and side effects 
were recorded.  Results:  Mean pain scores at 1, 3, and 6 
months were 1.25  8  1.34, 0.25  8  0.68, and 0.12  8  0.34, 
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 Introduction 

 Varicocele, defi ned as elongated, dilated and tortuous 
spermatic veins within the panpiniform plexus, is accept-
ed as the most commonly identifi able, surgically correct-
able lesion associated with male-factor infertility  [1] . It is 
found in approximately 15% of the general population, 
in 19–41% of men with primary infertility and in 45–81% 
of men with secondary infertility  [2] . Despite current 
knowledge on the pathophysiology of varicocele-associ-
ated male infertility, the exact mechanism or mechanisms 
by which varicoceles impair fertility remains elusive.  
 However, it is a fact that treatment of varicocele improves 
sperm concentration, motility and morphology, increases 
the volume of the testis and the chance of conception in 
spite of uncertainty regarding the varicocele-associated 
pathophysiologic mechanism in spermatogenesis disor-
ders  [2–4] . Varicocele is currently corrected by radiologic 
(transvenous percutaneous embolisation) or essentially 
by surgical (open or laparoscopic varix ligation) methods. 
These therapies prevent the retrograde refl ux of venous 
blood into the testis by ligating or occluding the varicose 
veins. In the literature, studies about the medical treat-
ment of varicocele are limited. 

 Although the major indication for the treatment of 
varicocele is subfertility, on the other hand, a small part 
of the patients present with the scrotal pain associated 
with varicocele. In the literature, the estimated incidence 
of pain caused by varicocele is 2–10%  [5] . Treatment of 
painful varicocele traditionally consists of conservative 
measures, followed by surgical or radiological techniques 
if the conservative measures fail to treat pathology. Al-
though several studies have been performed to assess the 
effectiveness of surgical and radiological methods, to our 
knowledge there is no study addressing the effect of any 
kind of conservative modality or comparing conservative 
versus surgical therapy. 

 Micronised purifi ed fl avonoid fraction (MPFF), which 
consists of 90% micronised diosmin (a fl avone deriva-
tive) and 10% fl avonoids expressed as hesperidin (a fl a-
vonone derivative), is an oral phlebotrophic drug which 
improves venous tone and elasticity and decreases ve-
nous distensibility and venous emptying times in patients 
with functional or organic chronic venous insuffi ciency 
(CVI)  [6] . MPFF also improves lymphatic drainage in the 
advanced stage of CVI, reduces refl ux time of venous 
blood in patients with CVI and capillary hyperpermeabil-
ity in patients suffering from idiopathic cyclic edema and 
symptomatic capillary fragility, and has antioxidant ac-
tivities  [6–8] . It has an excellent safety profi le as docu-

mented by both toxicological animal studies and clinical 
studies, and has a tolerability profi le similar to that of 
placebo  [6] . Most studies have shown that MPFF is an 
effective and well-tolerated drug in patients with chronic 
venous insuffi ciency. However, to our knowledge, to date 
no study has dealt with the effects of it in patients with 
varicocele, which is a kind of venous insuffi ciency. There-
fore, we performed this pilot study to determine whether 
MPFF, as a conservative treatment modality, might be 
effective in varicocele patients. Because there was no 
study in the literature about the use of MPFF in varico-
cele patients and thus the safety profi le of the drug was 
not clear, we preferred to form the study group from the 
fertile non-oligospermic patients with only scrotal pain 
associated with varicocele. This preliminary report aims 
to present the results about the effects of drug on varico-
cele associated pain and the drug-associated changes in 
spermiogram and scrotal color Doppler sonography pa-
rameters. This study is the fi rst study of the literature 
about the effect of a venoactive drug in painful varicocele 
patients as a conservative treatment modality and also is 
important because of the evaluation of the Doppler sono-
graphic changes in spermatic vein following treatment. 

 Materials and Methods 

 After informed consents, 16 varicocele patients with normal 
sperm concentration ( 6 20 million/ml) were involved in the study 
between October 2001 and April 2003. Patients with previous cor-
rective surgery for cryptorchidism, hydrocele, epididymal cyst, tes-
ticular torsion, alteration of the external genitalia, and evidence of 
any other disorders such as urinary tract infection, ureteral calcu-
lus, prostatitis, sexually transmitted diseases, or epididymitis that 
could suggest scrotal pain and alteration of spermatogenesis were 
excluded from the study. 

 Varicoceles identifi ed in a heated room at scrotal examination 
in the supine and upright positions before and during Valsalva’s 
maneuver were classifi ed clinically as grade 1 – palpable only dur-
ing the Valsalva’s maneuver, grade 2 – palpable without the need 
for Valsalva’s maneuver, and grade 3 – visible from a distance with-
out palpation  [9] . During color Doppler sonography performed in 
the supine position with and without Valsalva’s maneuver, length 
and width measurements of both testicles and the duration of ve-
nous refl ux were recorded. Varicoceles were graded sonographi-
cally according to the duration and characteristic of refl ux as grade 
1 – slight refl ux ( ! 2 s) during Valsalva; grade 2 – refl ux ( 1 2 s) dur-
ing Valsalva, but no continuous refl ux during the maneuver, or 
grade 3 – refl ux in rest during normal respiration or continuously 
during the entire Valsalva maneuver  [10] . 

 Two semen specimens for analyses were collected by masturba-
tion after 2–3 days of sexual abstinence and processed within 1 h 
of ejaculation in the same andrology laboratory according to World 
Health Organization criteria  [11] . Semen examinations were per-
formed to analyze volume, sperm concentration, total sperm count, 
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percentages of the sperm motility and morphology. Sperm motility 
was graded according to Amelar et al.  [12]  as grade 0 – no motility, 
grade 1 – sluggish or nonprogressive movement, grade 2 – sperm 
moving with a slow, meandering forward progression, grade 3 – 
sperm moving in a reasonably straight line with moderate speed, 
and grade 4 – sperm moving in a straight line at high speed. 

 For more objective assessment, the degree of pain was graded 
according to a visual analogue scale scored between 0 and 10 
 [13] . 

 During 6 months, patients were administered with 1,000 mg/
day MPFF. Patients were controlled during hospital visits at 1, 3 
and 6 months of the drug therapy by physical examination, semen 
analysis and color Doppler sonography. Pain score, patient satisfac-
tion with outcome and side effects of the drug were recorded. Pain 
scores were also questioned by means of telephone contacts at 12 
months. 

 Statistical analysis was done with SPSS 10.0 statistical software. 
After the distribution of all parameters was tested using Kolmogo-
rov-Smirnov’s goodness of fi t test, analysis was carried out with 
Friedman test for testing statistical signifi cance of repeated mea-
surements, followed by Wilcoxon signed-ranks tests to compare 
mean pre- and post-treatment pain scores, spermiogram and
Doppler parameters. Bivariate correlation test (Spearman) was 
used to determinate the relationship between varicocele grade, pre- 
and post-treatment pain scores. p  !  0.05 was used as a threshold 
for statistical signifi cance. Data were presented as mean plus or 
minus standard deviation. 

 Results 

 Mean patient age was 31.2  8  10.9 (range 20–62). All 
patients completed 12 months of follow-up. Drug-associ-
ated side effects were encountered clinically and bio-
chemically in no patient. 

 Varicoceles were on the left side in 13 patients and 
bilateral in 3. Grade 1 varicoceles were on the left side in 
1 patient and right side in 2, grade 2 varicoceles were on 
the left side in 11 and bilateral in 1, and grade 3 varico-
celes were on the left side in 3. Color Doppler sonography 
revealed signifi cant left venous refl ux in all patients, but 
right refl ux in only 3 of 5 patients with bilateral varicocele 
diagnosed by physical examination. 

 Classifying varicoceles according to duration and char-
acteristics of refl ux, unilateral varicocele was grade 2 in 
9 patients and grade 3 in 4. Bilateral varicoceles were 
grade 2 in 1 patient and grade 3 in 2 on the left side, and 
grade 2 in 3 patients on the right side. Testicular atrophy 
or soft testis was established in only 1 patient aged 62. 

 The mean duration of the pain was 9.4  8  5.7 months 
(range 3–24). Pain was only in the left scrotum in all pa-
tients. Fifteen (93.75%) patients described their pain as 
a dull or throbbing ache while 1 (6.25%) as a sharp pain. 
All patients had previously undergone conservative ther-

apy consisting of non-steroidal anti-infl ammatory drugs, 
scrotal elevation, and physical activity limitations. Fal-
lowing 6 months use of MPFF, 14 (87.5%) patients were 
completely free of pain ( fi g. 1 ). The remaining 2 (12.5%) 
patients also improved very signifi cantly and complained 
of an occasional dull ache. Testicular atrophy was present 
in 1 and pretreatment sharp pain in the remaining 1. All 
patients were very satisfi ed with the outcome. At 12 
months 8 patients still reported no pain. In the remaining 
8 patients pain score was still lower than at baseline. They 
had an occasional dull ache, which did not affect their 
daily lives, and all of them stated that they would try the 
same treatment again if offered. 

  Table 1  shows the change of mean pain score. Mean 
pain score decreased progressively and statistically sig-
nifi cantly throughout the treatment period (p  !  0.001) 
and was signifi cantly lower than pretreatment at each 
control. Mean score at 12 months was signifi cantly lower 
than pretreatment, but higher than the 6th month mean 
(p = 0.019). 

 Pretreatment pain score correlated mildly with the du-
ration of pretreatment pain (correlation coeffi cient r = 
0.448), but this was not statistically signifi cant (p = 0.082). 
Also, no correlation was noted between the duration of 
pretreatment pain and the post-treatment change of pain 
score. No statistically signifi cant correlations were ob-
served between varicocele grade and pre- and post-treat-
ment pain scores. 

  Fig. 1.  Values of pain score before ( $ ) and 6 months after ( S ) treat-
ment with Dafl on. 
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 As the result of a signifi cant decrease in grade 0 sperms 
and a signifi cant increase in grade 3 + 4 sperms, the per-
centage of total motile sperms increased statistically sig-
nifi cantly ( table 2 ). Mean percentages of grade 0 sperms 
at the 1st, 3rd and 6th months were all signifi cantly low-
er than at baseline (p = 0.046, p = 0.040, and p = 0.008, 
respectively). Contrarily, mean percentages of grade 3 + 
4 sperms at the 1st, 3rd and 6th months were all signifi -
cantly higher than at baseline (p = 0.016, p = 0.032, and 
p = 0.004, respectively). No signifi cant change was ob-
served in semen volume, sperm concentration and mor-
phology. 

 Only the refl ux time of left spermatic vein during the 
Valsalva’s maneuver decreased signifi cantly during treat-
ment ( table 3 ). Duration of refl ux in left spermatic vein 

was signifi cantly lower than pretreatment at 3 and 6 
months (p = 0.013 and p = 0.008, respectively). As a result 
of this decrease, the sonographic grade of left varicocele 
decreased signifi cantly (p = 0.011). 

 No signifi cant changes were recorded in the length and 
width of both testicles in any of the  patients. 

 Discussion 

 In spite of several studies, the treatment of painful 
varicocele has not been standardized. In these studies, 
patients were treated either surgically (open or laparo-
scopic ligation) or radiologically (transvenous percutane-
ous embolisation) and complete resolution of pain was 

Pretreatment 1st month 3rd month 6th month 12th month p value *

4.9381.8
p value **

1.2581.3
<001

0.2580.7
<001

0.1280.3
<001

0.9381.1
<001

<001

* Friedman test.
** Wilcoxon test (p value between pre- and post-treatment mean scores).

  Table 1.  Change of mean pain score 

  Table 2.  Pre- and post-treatment semen parameters in the study group 

Semen parameters Pretreatment 1 month 3 months 6 months  p value *

Volume, ml 3.0381.1 2.880.9 2.680.9 3.181.02  0.388
Normal morphology, % 58.8812.3 61.3810.8 63.1815.3 59.7813.6  0.880
Sperm concentration, million/ml 102.7859.7 95.3854.6 93.8841.8 89.8829.1  0.860
Total sperm count, million 3008181 2608151 2508132 2908157  0.820
Motility, %

Grade 0 34.3818.6 28.1818.2 28.5813.2 24.4813.02  0.006
Grade 1 11.283.9 12.184.8 11.683.5 12.883.1  0.493
Grade 2 16.484.8 14.786.2 15.685.2 13.783.9  0.151
Grade 3+4 38816.4 45.1817.6 44.3814.8 49.06814.7 <0.001

Total motility, 6grade 1, % 65.8818.6 71.9818.2 71.5813.2 75.6813.02  0.009

* Friedman test.

Refl ux time, s Pretreatment 1 month 3 months 6 months p value *

Left    782.6 5.7583.41  4.582.34 4.1882.13 0.003
Right 0.8181.83 0.6981.4 0.3180.87 0.3781.02 0.440

* Friedman test.

  Table 3.  Changes of refl ux time of the 
spermatic veins during the Valsalva
maneuver 
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reported to be between 48 and 88%  [5, 14–21] . Although 
surgical treatment is effective, it has some potential com-
plications (wound infection, epididymo-orchitis, hydro-
cele, hematoma, testicular atrophy). Radiological man-
agement is invasive and not routinely performed by most 
centers. In fact, application of conservative therapy meth-
ods such as scrotal support or physical activity limitation 
is usually very diffi cult in young, physically and sexually 
active patients. In such cases, use of an oral drug for con-
servative treatment is seen as a reasonable way to treat 
pain, especially in non-oligospermic fertile varicocele pa-
tients who do not want any invasive approach. But, to our 
knowledge, no study of conservative treatment is present 
in the literature and our study is the fi rst. This is a pilot 
study and contains a small patient population due to dif-
fi culties in fi nding the patients covering all criteria of the 
study. Because, in our region, patient groups with high 
risk of varicocele-associated pain due to the heavy physi-
cal activity and exercises, which help unmask previously 
unnoticed pain, such as soldiers, police academy stu-
dents, and workers are generally treated in other centers 
(Military, State, and Social Insurance Hospitals) by sur-
gery. The majority of varicocele patients who are admit-
ted to our institution usually complain of infertility and 
patients with painful varicocele consist of a very small 
part. 

 Biggers and Soderdahl  [14]  obtained pain resolution 
in only 24 (48%) of 50 patients operated with high liga-
tion. However, in the study of Peterson et al.  [16]  of 35 
patients, 10 (28.6%) underwent high inguinal, 24 (68.6%) 
subinguinal and 1 (2.9%) laparoscopic ligation. Thirty 
(86%) patients reported complete resolution of preopera-
tive pain. Yaman et al.  [17]  obtained 87.8% full response 
in 82 patients with microsurgical subinguinal ligation. 
Strict patient selection based on duration, type and de-
scription of pain as well as prior conservative manage-
ment, and the type of surgical method applied have been 
suggested as characteristic factors for the success of sur-
gery  [16, 17] . Existence of a dull, aching and throbbing 
pain without components of sharp or radiating pain, ad-
ministration of conservative treatment as an initial trial, 
and subinguinal ligation increase the success rate. How-
ever, Iselin et al. [ 15]  and Maghraby  [5]  reported high 
success rates (80 and 84.5%, respectively) with laparo-
scopic ligation. Yeniyol et al.  [21]  also obtained 82.8% 
full response with high ligation in 87 patients. Maghraby 
 [5]  suggested that it was uncertain whether character and 
duration of pain or varicocele grade and location play a 
decisive role in outcome. From the present study, it is 
diffi cult to determine the importance of pain character, 

since 93.75% of patients had a dull or throbbing ache 
while only 1 patient (6.25%) had sharp pain. The impor-
tance of preoperative duration of pain is also unclear. In 
spite of lower mean pain durations in the present (9.4 
months) and Maghraby’s studies (5.2 months) than Pe-
terson’s (17.8 months) and Yeniyol’s studies (16 months), 
similar success rates were reported in all. We also noted 
no signifi cant correlation between duration of pretreat-
ment pain and post-treatment change in pain score. 

 Compared to other studies of the literature except the 
study of Dinçel and Kerman  [20] , our results were more 
objective because of the use of pain score. In our study, 
we had no treatment failures. Satisfaction rate was 100%. 
At this stage, the action mechanism of MPFF on pain 
resolution is unclear, so further studies are warranted. 
However, outcomes are very satisfactory in order to offer 
medical treatment. But, despite 8 patients having had no 
pain at the end of  the 12th month, it is diffi cult for us to 
say that the therapeutic effects of the drug are permanent. 
It seems that MPFF is effective during administration 
since drug removal caused a signifi cant increase in pain 
score compared to mean score at the 6th month. New 
studies are needed to determine the optimum duration 
for drug use. 

 It has been suggested that pain generally occurs in the 
patients with high-grade varicocele  [22] . In the study by 
Yaman et al.  [17] , postoperative resolution of the pain 
also correlated positively with the preoperative varicocele 
grades. Although we conversely could not establish such 
a correlation probably due to the small patient popula-
tion, grade 1 varicoceles were on the left side in only 1 
patient and right side in 2 and the majority of our patients 
had grade 2 varicoceles. 

 The exact mechanism of varicocele-associated pain is 
unclear. In our and Maghraby’s   [5]  studies, pain in bilat-
eral cases was unilateral, on the left side, where the lesion 
was of a higher grade. But to explain the pain resolution 
only with a higher grade may be wrong, because while 
pain resolved completely in our 3 bilateral patients it per-
sisted in 4 of 7 bilateral cases of a later study in spite of 
successful surgery proven by postoperative clinical and 
sonographic follow-up examinations. So, it may be 
thought that bilateralism of varicocele rather than the ex-
istence of higher grade varicocele plays a role on the re-
sults. As Maghraby  [5]  suggested, we believe that pretreat-
ment venographic studies in bilateral cases may provide 
important clues. 

 Currently, it has been generally accepted that the fi nd-
ings of semen abnormalities and testicular hypotrophy 
constitute the main indication for varicocele surgery in 
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infertile patients  [3] . However, some studies of medical 
therapy have stressed the effectiveness of medical treat-
ment in selected cases  [23–28] . Comparison between 3 
treatment groups (1 – medical with human chorionic go-
nadotropin, fl uoxymesterone or clomiphene citrate, 2 – 
surgical, 3 – surgical plus medical) demonstrated no sig-
nifi cant statistical difference in the analysis of spermio-
gram parameters before and after treatment in all groups, 
but signifi cantly higher pregnancy rates for the surgical 
(47.4%) and medical plus surgical groups (60.9%) – not a 
statistically signifi cant difference – than for the medical 
group (25%)  [25] . Gonadotropin and clomiphene citrate 
have been shown to improve semen quality and preg-
nancy rate in patients with sperm counts of less than 10 
million/ml  [23, 24] . Both clomiphene citrate and subclin-
ical varicocelectomy increased sperm density, motility 
and morphology, but only increases in density and motil-
ity after varicocelectomy were signifi cant  [26] . However, 
no signifi cant difference was found in seminal improve-
ment and pregnancy rate (12.5% for varicocelectomy and 
6.7% for clomiphene) between the two groups. 

 Both testolactone and anastrozole were shown to in-
crease signifi cantly the testosterone-to-estradiol ratios in 
conjunction with signifi cant improvement of serum es-
tradiol concentration (better for anastrozole) and semen 
parameters in varicocele patients with low testosterone-
to-estradiol ratio  [27] . 

 In a comparative study performed in the patients with 
varicocele associated with oligoasthenospermia, cinnoxi-
cam was found to be a safe and reliable therapeutic option 
for men with grade 3 varicocele, but surgery was better 
for those with grades 2, 4 and 5  [28] . However, stopping 
cinnoxicam therapy caused a decline in the baseline val-
ues for sperm quality. 

 The present study showed that MPFF improved the 
motility rates of the sperms by decreasing the sperms with 
no movement and increasing those with moderate-to-fast 
movement. No statistically signifi cant change was ob-
served in sperm concentration, total sperm counts and 
morphology. Venous refl ux did not cease completely in 
any of the patients in spite of the signifi cant decrease in 
refl ux time and sonographic grade. Especially patients 
with sonographic grade 3 varicocele achieved grade re-
gression following drug treatment. It is not clear whether 
the dose and duration of drug therapy are effective on the 
results. Also, a study including only fertile non-oligosper-
mic men may limit the ability of it to show the effects on 
spermatogenesis. However, this is a pilot study and so, to 
draw more defi nitive conclusions, further placebo-con-
trolled studies must be performed in the patients with 

varicocele-associated subfertility by using different drug 
doses and durations. Reduction of refl ux might be an ef-
fect of venoconstriction. 

 Hendin et al.  [29]  showed elevated spermatozoal reac-
tive oxygen species production and diminished seminal 
plasma antioxidant capacity in non-oligospermic (total 
sperm count greater than 15 million) men with varicocele 
irrespective of infertility status and suggested that these 
results might provide a rationale for antioxidant supple-
mentation among infertile, non-oligospermic men with 
varicocele. Taking this rationale into consideration, we 
treated our nonoligospermic patients with varicocele us-
ing MPFF, since it has been shown to act as an antioxi-
dant drug  [8] . However, at this stage, it is diffi cult for us 
to determine whether increased sperm motility in the 
study patients resulted from venoprotective properties or 
antioxidant activities of MPFF or both. Further labora-
tory and clinical studies are warranted in large series to 
explain the mechanism of action. 

 Conclusions 

 Results of the study showed us that MPFF did not en-
sure complete recovery of the varicocele in any of the 
patients. So we think that MPFF alone is not an alterna-
tive for surgery in the treatment of varicocele. However, 
MPFF was found to be a safe and effective drug for treat-
ing varicocele-associated pain medically, at least within 
the treatment period, and in improving spermiogram and 
color Doppler parameters. Although the results suggest 
that MPFF may be tried for the treatment of fertile non-
oligospermic patients with varicocele-associated scrotal 
pain who do not want to undergo any invasive treatment 
procedure, these preliminary results of the present study 
must be confi rmed by randomized placebo-controlled 
studies before making any recommendation for the use 
of MPFF. Effects of MPFF on the fertility status of pa-
tients with varicocele-associated subfertility may be the 
subject of another study. In addition, further studies 
could be performed to determine whether MPFF has ad-
ditive effects in conjunction with surgery. 
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