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occlusion of the LSV at post-treatment phlebography dur-
ing a Valsalva manoeuvre before any coil embolisation was 
considered a technical success. The rate of complications 
was also evaluated. The Fischer’s test was used for statisti-
cal analysis.
Results  We evaluated a total of 90 patients because five 
patients for each group were not included in the statistical 
analysis owing to technical problems or complications. In 
group A we had a technical success of 75.6 versus 93.4 % 
in group B, and the difference was statistically significant 
(P = 0.003); in particular, we had to complete the emboli-
sation with insertion of coils in 11 cases (24.4 %) in group 
A, and in three cases in group B (6.6 %). In group A, LSV 
rupture occurred in four cases (8  %) so the procedure 
was completed by sclerosant injection through the OB 
located distally to the lesion. These patients were not con-
sidered for evaluation. In another case, a high flow shunt 
towards the inferior vena cava was detected, so the patient 

Abstract 
Purpose  The aim of this study was to compare the techni-
cal success between left spermatic vein (LSV) scleroembo-
lisation achieved with the injection of sclerosant through a 
diagnostic catheter and through an occluding balloon (OB), 
in the treatment of male varicocele.
Materials and methods  From January 2012 to Septem-
ber 2013, we prospectively enrolled 100 patients with left 
varicocele and an indication for LSV scleroembolisation 
related to symptoms or spermiogram anomalies; patients 
were randomised to two groups (we wrote a list of 100 
lines assigned casually with A or B and each patient was 
consecutively allocated to group A or B on the basis of this 
list). Patients in group A underwent injection of the scleros-
ing agent through an angiographic diagnostic catheter (free 
catheter technique) and patients in group B through an OB 
catheter (OB technique). In cases of incomplete occlusion 
of the LSV, the procedure was completed with coils. Total 
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underwent OB injection to stop the flow to the shunt, and 
was not included for statistical evaluation. In group B, 
vein rupture with contrast leakage was noted in six cases 
(12  %); nonetheless, all the procedures were completed 
because the OB was positioned distally to the vessel tear, 
obviating any retrograde leakage of sclerosant. In group B, 
in five cases (10 %), we were unable to advance the OB 
though the LSV ostium so the procedures were completed 
with the diagnostic catheter and not considered for statisti-
cal evaluation.
Conclusion  On the basis of our data, the embolisation 
of the LSV obtained by injecting the sclerosant through 
an OB rather than through a diagnostic catheter seems to 
be more effective in achieving total vein embolisation, as 
well as allowing a controlled injection of sclerosant even in 
cases of vein rupture.

Keywords  Varicocele · Spermatic vein · Embolization · 
Occluding balloon · Sclerosing agent

Introduction

Percutaneous treatment of varicocele started approxi-
mately, four decades ago and now represents an effective 
alternative to surgery [1]. In particular, retrograde scle-
rotherapy could be considered the most frequently used 
percutaneous technique in the endovascular treatment of 
male varicocele [1]. The technique consists of injecting 
a sclerosing agent into the distal portion of the spermatic 
vein (SV) with common femoral, internal jugular or ante-
cubital venous access through an angiographic diagnostic 
catheter; a distal barrage near the external inguinal ring 
is used to prevent the sclerosant flowing into the scro-
tal veins during a Valsalva manoeuvre. A variation to 
this technique refers to the use of a temporary proximal 
occluding balloon (OB) catheter in addition to distal bar-
rage, to stop the retrograde blood flow; this technique is 
suggested in cases of large SV, or in patients with bidirec-
tional flow because of increased cardiac output, as sug-
gested by a recent review [2]. In this case, the sclerosant 
is injected through the OB catheter into the distal portion 
of the SV.

Our hypothesis in varicocele treatment is that this tech-
nique to stop the flow using an OB allows for a controlled 
injection of sclerosing agent and constant contact between 
the sclerosant and the vessel wall with the highest con-
centration; with the standard technique, the concentra-
tion of sclerosant is related to the flow and the calibre of 
the left spermatic vein (LSV) and dependent on the Vals-
alva manoeuvre held by the patient. No comparison exists 
in the literature between these two techniques for LSV 
embolisation.

Materials and methods

Patients

From January 2012 to September 2013, we prospectively 
enrolled 100 patients (age range 14 to 38 years; mean age 
25  years) with left varicocele and an indication for retro-
grade LSV sclerosis for varicocele; the patients were pre-
viously randomised to two groups (we wrote a list of 100 
lines assigned casually with A or B and each patient was 
allocated to group A or B on the basis of this list). In the 
same period, four patients refused to be enrolled in the 
study.

The study was approved by the institutional review 
board and every patient in the study provided signed 
informed consent to be enrolled in the study and undergo 
the procedure.

Patients in group A (age range 15–38  years; mean 23) 
underwent sclerotic agent injection through an angio-
graphic diagnostic catheter (“free catheter technique”) and 
patients in group B (age range 14–37 year; mean 26 years) 
through an OB catheter (“OB technique”). Total occlusion 
of the LSV at post-treatment phlebography with a Valsalva 
manoeuvre was considered a technical success.

In cases of incomplete occlusion of the LSV at post-
treatment phlebography, the procedure was completed with 
coils. Retrograde sclerotherapy was performed in the out-
patient clinic with the patient under local anaesthesia.

Technique

In both groups, an ultrasound-guided percutaneous access 
in the right common femoral vein was used and a 5 Fr 
valved introducer was positioned. An angiographic X-ray 
system (Philips Integris Allura, Eindhoven, The Nether-
lands) was used. The LSV was catheterised with a 0.035 
hydrophilic guidewire (Terumo corporation, Tokyo, Japan) 
and with a C2 or C1 5 Fr Cobra-shaped (Terumo corpo-
ration, Tokyo, Japan) angiographic diagnostic catheter in 
both groups. In all patients, a rubber band was applied at 
the highest level of the scrotum, as a distal barrage to avoid 
reflux of the sclerosant into the scrotal vein and prevent 
phlebitis. A mixture of lauromacrogol foam (3  % atoxy-
sclerol, Kreussler Pharma, Wiesbaden, Germany) and air 
was injected to perform sclerotherapy.

Standard technique

After diagnostic phlebography performed using a C2 or C1 
Cobra-shaped hydrophilic angiographic diagnostic catheter, 
a hydrophilic guidewire was used to ensure that the cath-
eter tip reached the most distal part of the LSV. Once dis-
tal catheterisation was obtained, a rubber band was applied 
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at the highest level of the scrotum and contrast media was 
immediately injected during a Valsalva manoeuvre to check 
that there was no reflux in the vessels below the rubber 
band.

Free catheter technique

After LSV catheterisation, depending on the size of the 
veins at phlebography, a foam containing 2–5 mL of scle-
rosant (70 %) mixed with air (30 %) was injected during a 
smooth Valsalva manoeuvre, held as much as possible. The 
scrotum rubber band was kept in place for 10 min and then 
released. Phlebography with a Valsalva manoeuvre was 
performed after 10 min. If persistent flow, even if reduced, 
was detected in the distal LSV, the procedure was com-
pleted by insertion of coils.

Occluding balloon technique

After phlebography, a metal stiff guidewire was inserted in 
the LSV and an angioplastic compliant balloon of appropriate 
size (range 4–8 mm) (Rival, Bard Peripheral Vascular, Tempe, 
USA) was coaxially advanced distal to the upper margin 
of the left iliac bone and inflated (Figs. 1, 2). Phlebography 
was then performed to visualise collaterals not previously 
seen with free flow and to measure the amount of contrast 
agent needed to fill the vein between the OB and the rub-
ber band. Thus, the same amount of sclerosant foam (range 
2–6 mL) containing 70 % of sclerosant and 30 % of air was 
injected without any Valsalva manoeuvre with stopped flow 
for 10  min (proximal and distal barrages). If systemic col-
laterals were seen at pre-injection phlebography, we injected 
a low dose of sclerosant with contrast and the injection was 
stopped once the origin of the collaterals was seen. The OB 
was then deflated and if phlebographic control, during Vals-
alva manoeuvre, revealed a reduced but persistent flow in the 
distal LSV, the procedure was completed by insertion of coils.

Data analysis

Complete occlusion of the LSV at post-procedural phle-
bography was considered a technical success. In both 
groups, we evaluated technical success and the number of 
cases requiring completion with coil embolisation. We also 
considered colour Doppler ultrasound (CDUS) evaluation 
at 3 months in both groups. The Fischer’s test was used for 
statistical analysis.

Results

We evaluated the phlebographic findings of a total of 90 
patients––45 in group A (median age 27  years; range 

15–41) and 45 in group B (median age 31  years; range 
14–39  years)––because five patients in each group were 
excluded from the statistical analysis. In group A, vein 
rupture occurred in four cases (8  %) so the procedure 
was completed by injection of sclerosant through the OB 
located distally to the lesion to avoid the possible out-
flow of sclerosant with the risk of stricture of the ureter 
[3]. These patients were not considered for evaluation. In 
another case, a high flow shunt towards the inferior vena 
cava was detected, the patient underwent OB injection to 
stop the flow to the shunt also this patient was not included 
in the statistical evaluation. In group B, in five cases (10 %) 
it was not possible to advance the OB through the LSV 

Fig. 1   Left spermatic vein phlebography with catheter tip (white 
arrow) in the middle portion of the vein shows contrast reflux

Fig. 2   a A balloon is advanced to the distal portion of the vein and 
inflated (white arrow) while a rubber band is applied in the proximal 
portion of the scrotum, so there is no blood flow between the two bar-
rages. b Post-embolisation phlebography shows left spermatic vein 
occlusion (black arrow)
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ostium, likely because of a sufficient valve, so the proce-
dures were completed through the diagnostic catheter and 
not considered for statistical evaluation.

Technical success was 75.6 % in group A versus 93.4 % 
in group B and the difference was statistically significant 
on the basis of the Fischer’s test (P =  0.003). Embolisa-
tion had to be completed with coil insertion in 11 cases 
(24.4 %) in group A, and in three cases in group B (6.6 %). 
In group B, vein rupture with contrast leakage was noted in 
six cases (12 %); nonetheless, all the procedures were com-
pleted because the OB was positioned distally to the vessel 
tear, obviating any retrograde leakage of sclerosant (Fig. 3). 
Mild groin haematoma needing only observation occurred 
in three patients in group A and in four patients in group B. 
The rates of vein rupture and haematoma were not signifi-
cantly different between the two groups.

Follow-up CDUS examination at 3 months detected no 
pathological reflux in the left pampiniform plexus in 40 
patients of group A (88.8 %) and in 42 patients of group 
B (93.3 %); the difference was not statistically significant.

Discussion

Several embolisation techniques have been reported for 
spermatic vein varicocele. Good results have been found 
either using retrograde sclerotherapy, coil embolisation, 
acrylic glue embolisation or antegrade sclerotherapy (AS) 
[2]. Retrograde sclerotherapy can be nowadays considered 
the most effective and safe procedure.

Many authors state that if reflux persists at post-scle-
rotherapy phleography, the procedure must be completed 
with coils [2–5]. Traditional coils carry a high rate of recur-
rence (20/30  %) and can be associated with several even 
serious complications such as coil migration, venous dis-
section, and venous perforation, while fewer technical 
complications have been reported with detachable coils [6]. 
Also glue embolisation, frequently used in cases of persis-
tent and recurrent post-surgical varicoceles, has been asso-
ciated with serious complications such as glue migration 
into the pulmonary circulation, glued catheter and severe 
venous phlebitis [7]. AS has been reported to be effective 
in cases in which retrograde percutaneous procedure was 
impossible or in some surgical recurrences; however, this 
technique is not widely used [8].

A recent review recommends the use of sclerotherapy as 
the standard percutaneous approach for varicocele [2]. The 
authors also indicated some important steps to make the 
embolisation more effective, in particular: (a) to perform 
the procedure with the catheter tip in the most distal part of 
the SV (generally the catheter tip must reach the lower edge 
of the ischiopubic ramus); (b) once distal catheterisation is 
obtained, a rubber band must be applied at the highest level 

of the scrotum and contrast material immediately injected 
during a Valsalva manoeuvre to check that there is no reflux 
below the rubber band; (c) sclerosant must be injected dur-
ing the Valsalva manoeuvre.

Commonly the sclerosant is prepared in foam form, 
more or less as described by Tessari et al. in 1999 for the 
treatment of varicose veins [9], by mixing together the 
contents of two syringes, one containing the sclerosant 
and the other containing air, connected through a two-way 
stopcock. The rationale for using foam is because the dis-
tribution of the sclerosing agent on the endothelial surface 
is improved resulting in more effective embolisation, also 
allowing simultaneous sclerotherapy of multiple collateral 
branches.

Good results have been achieved with different scleros-
ing agents such as sodium tetradecyl sulphate, hydroxy-
polyethoxy-docanol and sodium morrhuate solution 
[10–12]. Foam sclerotherapy has been considered to offer 
several advantages over traditional liquid sclerotherapy [1]. 

Fig. 3   a Phlebography shows contrast leak secondary to vessel wall 
laceration (arrow). b The catheter was positioned distally to the leak 
and coaxially changed for an occluding balloon (c). d Phlebography 
shows the post-procedure occlusion of the left spermatic vein
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The most popular foam sclerosing agents used in the litera-
ture include sodium tetradecyl sulphate and polydocanol; 
however, no comparative study exists evaluating neither the 
different injection techniques nor the different sclerosing 
agents.

This study was devised based on the rationale that by 
achieving the stop flow in the distal portion of the LSV, we 
are able to isolate the vessel between the OB and the rub-
ber band in the distal portion of the external inguinal ring, 
so that the injected amount of sclerosant agent would be 
in contact with the vessel wall for the total time of occlu-
sion at the highest concentration. The OB has been reported 
to be a useful tool in many interventional procedures [13, 
14]. In particular, our technique is similar to that reported 
for balloon-occluded retrograde transvenous obliteration 
(BRTO) of gastric varices. The objective of BRTO is to 
completely obliterate the gastric varices with preservation 
of the anatomical hepatopetal flow of the splenoportal cir-
culation, using a controlled sclerosant injection through an 
OB catheter or microcatheter [15].

Use of the OB technique in the treatment of LSV does 
not require any Valsalva manoeuvre and could therefore 
be even more comfortable for patients. When injecting the 
sclerosant through the diagnostic catheter, its concentra-
tion is related to the patient’s ability to hold a deep Vals-
alva manoeuvre, so that the sclerosant could be diluted in 
cases of ineffective or intermittent Valsalva manoeuvre, in 
particular in patients who have pain or need sedation. Some 
authors between 1981 and 2005 [16–19] described an 
“air-block” technique, in which a small amount of air was 
injected before the sclerosant injection to avoid dilution of 
the liquid, but this technique showed only partial effective-
ness and is basically no longer used today [20]. Using an 
OB, we should be able to maintain the highest concentra-
tion of sclerosant in the target vessel without any discom-
fort for the patient. Furthermore, use of the OB technique 
could avoid some complications such as LSV rupture con-
sidered a contraindication for scleroembolisation. With the 
OB technique, by advancing the balloon through the lesion, 
we were able to stop the flow and inject sclerosant agents 
also in those cases.

This study presents a major limitation. In particular, 
we considered only the immediate post-treatment phlebo-
graphic results as a technical success, not considering that 
LSV thrombosis can be achieved over a longer time period.

Conclusion

On the basis of our findings, the embolisation of the LSV 
obtained using injection of sclerosant through an OB 
rather than through a diagnostic catheter seems to be more 

effective in achieving total embolisation of the vein, as well 
as allowing a controlled injection of sclerosing agent even 
in cases of vein rupture.
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