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Varicoceles:
Time for Change

A multicenter study with patient outcomes is long overdue.

BY ROBERT I. WHITE Jr, MD; ERIC REINER, DO; MELIH ARICI, MD; HAMID MOJIBIAN, MD;
JONATHON KIRSCH, MD; AND JEFFREY S. POLLAK, MD

varicocele is a congenital varicosity of the pampi-
niform plexus due to an absence of valves in the
left internal spermatic vein. Approximately 10%
to 15% of men have a left varicocele, which may
cause pain, testicular atrophy, and be a cause of male

infertility later in life.

HISTORICAL PERSPECTIVE

In Canada and Europe, varicoceles are treated almost
exclusively by embolotherapy. Thirty-four years ago,
Dr. Patrick Walsh proposed using endovascular techniques

to occlude varicoceles and restore
sperm motility in infertile males." In
1981, we reported our results using
a detachable balloon placed at the
inguinal canal followed by a hyper-
tonic dextrose sclerosant and a second
detachable balloon 2 to 4 cm below the
origin of the internal spermatic vein." In
Germany, Seyferth et al proposed endo-
vascular occlusion, and subsequently,
the endovascular approach was widely
accepted throughout Europe and
Canada? Our initial results for male
infertility with the criteria of a success-
ful birth of children within 1 year of
repair were published in 1987 and were
equivalent to the results of surgery, with
outcomes including restored motility
and live births3

Many other techniques for endo-
vascular occlusion as well as surgical
management have been developed
since then, but they are usually
reported as meta-analyses because
attempting to randomize patients
with infertility to no therapy, surgery,
or endovascular occlusion was difficult

(Figure 1).4¢

even in the 1970s. We did learn a great deal, including the
normal anatomy and the anatomical variations and causes
for recurrences, which were all reported in the 1980s

Despite this early success, there are still approximately

100,000 surgeries performed each year in the United States
either to restore sperm motility or to relieve pain in ath-
letically active young boys and men. At last estimate, only
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Figure 1. Normal and variant anato-
my, left internal spermatic vein (ISV).
Hilar and capsular collaterals can join
the main ISV at any level. Reprinted
with permission from Kandarpa

K. Handbook of Interventional
Radiology, 4th ed. Lippincott Williams
& Wilkins; Philadelphia, PA; 2010.

approximately 2,000 to 3,000 endovascular occlusions are
performed yearly in the United States, whereas the inverse
is true in Europe and Canada.

DIAGNOSIS
Pediatrics

Most pediatricians who treat young
boys will check the scrotum for unde-
scended testicles because of the asso-
ciation of tumors with intrabdominal
testicles.” If a varicocele is noted and
if the patient is asymptomatic, they
are usually followed until adolescence.
During adolescence, if patients are symp-
tomatic during sports, inguinal ligation
or endovascular occlusion may be per-
formed. Pediatric urologists usually repair
large symptomatic varicoceles, which
can cause testicular atrophy.® Regrowth
of the left testicle has been documented
after surgical or endovascular repair.?

Adults

Infertility has been associated with
varicoceles for many years.! Historically,
couples are considered relatively infer-
tile if there has not been a conception
within 1 year of unprotected intercourse.
Approximately 25% of couples will have
relative infertility at some time during
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the course of their reproductive years. Approximately two-
thirds of women will have some issue limiting their fertil-
ity, and one-third of men will have relative infertility, most
commonly associated with a varicocele.> Spermiography
may reveal decreased motility and, in some men, a slight
decrease in sperm count. After repair of the varicocele,
multiple studies have shown that approximately 40% of
couples will be able to have a child without resorting to in
vitro fertilization or other means321°

EVOLUTION OF TREATMENT APPROACHES
Microsurgical and laparoscopic surgical approaches
were developed by urologists, and liquid agents such as

hot contrast material and cyanoacrylates were used in
the United States, but in small series without agreed-
upon outcomes.'’ 3

Meanwhile, Canadian and European colleagues began
using safe and inexpensive sclerosants, including polidoca-
nol or sodium tetradecyl sulfate (STS), either as a liquid or
foam, and reported favorable results in combination with
coils." Between 1990 and 2004, without detachable bal-
loons, we occluded four positions in the internal spermatic
vein (ISV) in which we had shown parallel or hilar collaterals
were likely to enter the ISV and cause recurrences (Figure
2A).% Despite using more coils than our former technique
with detachable balloons, we still had a significant recur-
rence rate in adolescents with large varicoceles. During this
14-year period, we were not actively pursuing new outpa-
tient techniques for treating varicoceles because there was
no readily available sclerosant in the United States.

The first “eureka moment” occurred in the mid 2000s
with the approval of sodium tetradecyl (Sotradecol,
AngioDynamics, Inc, Queensbury, NY), exclusively for treat-

ESSENTIALS OF ENDOVASCULAR TECHNIQUE

USING A CONTRAST DISPLACEMENT
METHOD AND STS

1. Endovascular occlusion of the ISV at the internal ingui-
nal ring level with one or two coils placed just proximal
to the superior ramus of the pubis while the patient is
performing a Valsalva maneuver

2. Leaving the 5-F endhole catheter within the first set of
coils, and displacing the static contrast material with 2 to
3 mL of 2% STS liquid or foam is performed at least twice

3. Placing another set of coils at a higher level in the ISV,
usually over the mid portion of the mid sacroiliac joint
and repeating contrast displacement with STS liquid or
foam during a Valsalva maneuver

4. Leave the upper portion of ISV unoccluded, unlike the
1990-2004 approach

Codi

q,, -_ y ﬁi:‘ /

- __F_,." =
) "

APRIL 2012

Figure 2. Between 1990 and 2004, the United States did
not have an approved sclerosant, and we occluded the ISV
in four locations using one or two packed coils at the most
likely sites for recurrence (A). The first set of coils is placed
at the internal inguinal ring, which increases resistance
within the ISV, often demonstrating unopacified collater-
als (B). At this point, using a safe and effective liquid or
foam sclerosant in small alliquots will perfuse these col-
laterals and hopefully reduce recurrences. A second set

of coils is placed in all patients in the ISV at the level of
the mid or upper sacroiliac joint, and STS is administered.
Reprinted with permission from Kandarpa K. Handbook
of Interventional Radiology, 4th ed. Lippincott Williams &
Wilkins; Philadelphia, PA; 2010.

ment of varicose veins, and the establishment of many
freestanding vein clinics. We approached Dr. Robert Weiss,
our Chief of Urology, and together, we began a study of
patients with painful adolescent varicoceles using transcath-
eter inguinal ligation of the ISV with one or two coils, tightly
packed, followed by 1 to 3 mL of 2% STS foam (see Essentials
of Endovascular Technique Using a Contrast Displacement
Method and STS sidebar). A second set of coils was placed

in the ISV adjacent to the upper third of the sacroiliac joint,
and STS foam was injected (one or two injections) between
the two sets of coils (Figure 2B). This study in a small num-
ber of patients was published in the Journal of Vascular and
Interventional Radiology. In this early work using 2% STS
foam, we prevented the foam from entering the pampini-
fom plexus by compressing the left groin with a lead glove
during injection of the foam. We omitted occluding the ISV
higher with coils, preferring to leave the upper half of the
ISV patent in order to treat recurrences.'

A second “eureka moment” also occurred in 2008
upon reading the results of treatment of adolescent vari-
coceles by surgical ligation with intraoperative sclerosis
of the pampiniform plexus.'® In this combined series,



BUILDING A VARICOCELE PRACTICE

1. Must see patient in outpatient clinic
a. Parents of adolescent want to know options
b. Same is true for couples with infertility
2. If your IR practice is women's health (UFE, varicose
veins, etc)
a. Offering varicocele occlusion is a natural
extension
b. Should be part of your discussion with OB and
pediatrics doctors and general community
lectures
3. Work with your society, SIR, to fund multicenter study
with outcomes
4. If it happened with UFE, it can happen with
varicocele

pediatric urologists from the Mayo Clinic and Temple
University demonstrated a reduction in their recur-
rence rates in patients with large painful varicoceles
from approximately 15% to < 3%. Testicular regrowth
occurred in 85% of their patients.'®

We immediately began a study using pre- and postop-
erative ultrasound, which was presented at the Society of

(COVER STORY

Interventional Radiology (SIR) annual scientific meeting
in 2010 in abstract form."” In 54 young patients, using
the same technique we described in 2008, Dr. Arici dem-
onstrated that after occluding the ISV at the internal
inguinal ring and achieving stasis, we could displace the
contrast material with 2% STS foam or liquid into the
pampiniform plexus. Our results were similar, with mini-
mal discomfort the day after the outpatient procedure,
which could primarily be controlled with over-the-coun-
ter ibuprofen (Figure 2B)."”18

More importantly, all patients underwent preproce-
dural limited ultrasound and postprocedural ultrasound
examination 4 to 6 months later. We achieved a 98%
technical success rate. Ultrasound follow-up in 47 of
the 54 patients identified thrombosed veins, and color
Doppler demonstrated lack of reflux in the majority of
these patients."”"® Radiation concerns were, to a major
degree, obviated by using fluoro capture images for
our permanent record.”'® Postembolization syndrome
occurred in 18% of patients in this series and was easily
controlled with ibuprofen and/or ketorolac in standard
doses. Patients returned to school or work within 1 to 2
days and to active sports within 3 to 4 days.

7
Choose today from over 7 [N
100 configurations of S o et
Nester®, MReye® and
Tornado’ coils. AT
‘\\S‘n 7
\k ”::;" ;ercI)BrOIT.IaZdA'gON colL
Nester \"t-.,a —

EMBOLIZATION COIL

¢ Nester coils feature soft platinum construction that conforms ideally
to vessel anatomy without losing radial force.

* MReye coils maintain high radial force while maximizing radiodensity,

providing clear visualization under fluoroscopy.

® Tornado coils are configured in a long, tornado-like shape that maximizes

cross-sectional coil exposure for disruption of blood flow.

COOK'
MLl www.cookmedical.com




COVER STORY )

Figure 3. After occlusion at the inguinal canal, parallel collat-
erals are demonstrated (A, arrows), and they are obliterated
after two injections of 3 mL of 2% STS foam (B). A second set
of coils and foam were placed in the ISV at the level of the
sacroiliac joint (not shown). In the ultrasound examination, a
large varicocele with free reflux during a Valsalva maneuver
before occlusion is demonstrated (C). At 3 months after treat-
ment, reflux is obliterated, and one can see organized throm-
bus within the varicocele (D).

The catheter techniques used are standard.” Coil place-
ment at the level of the internal inguinal ring increases
resistance in the proximal ISV and allows better dispersion of
STS liquid or foam into the pampiniform plexus, as well
as into obscure collaterals that might cause recurrence
(Figure 3A and B). The patients are usually placed under
light sedation. The Valsalva maneuver is very useful because
most of our patients are young and displacing the static
contrast material with STS allows maximal contact with
the pampiniform plexus, as well as the potential collaterals
(Figure 3C and D).

WHAT IS NEEDED IN THE FUTURE

There are many successful models now in interventional
radiology, and | can think of no better model than the
approach that was utilized by SIR to prove the efficacy
of uterine fibroid embolization (UFE) (see Building a
Varicocele Practice sidebar).'? After pilot studies of UFE,
SIR developed guidelines for the management of fibroids
based on outcomes using pre- and post-UFE magnetic
resonance imaging examinations and a quality-of-life mea-
sure (SF-36).
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Similarly, SIR should develop guidelines based on our
approach, or a modified approach, with ultrasound
examination before treatment and at 2 to 3 months after
treatment in patients with symptomatic varicoceles. As pre-
viously mentioned, it was very difficult to perform random-
ized studies in patients with infertility when the procedure
was first developed. Proving the efficacy of our approach,
or a modified approach, in a large number of patients with
symptomatic varicoceles is very feasible. If our results are
proven, the technique would be applicable to a larger popu-
lation of men with varicoceles and relative infertility. ®

Robert I. White Jr, MD, is with Yale University School
of Medicine in New Haven, Connecticut. He has disclosed
that he is a consultant on general embolotherapy for Cook
Medical. Dr. White may be reached at (203) 737-5395; bob.
white@yale.edu.

Eric Reiner, DO, is with Yale University School of Medicine
in New Haven, Connecticut. He has disclosed that he has no
financial interests related to this article.

Melih Arici, MD, is with Yale University School of
Medlicine in New Haven, Connecticut. He has disclosed that
he has no financial interests related to this article.

Hamid Mojibian, MD, is with Yale University School of
Medicine in New Haven, Connecticut. He has disclosed that
he has no financial interests related to this article.

Jonathon Kirsch, MD, is with Yale University School of
Medicine in New Haven, Connecticut. He has disclosed that
he has no financial interests related to this article.

Jeffrey S. Pollak, MD, is with Yale University School of
Medicine in New Haven, Connecticut. He has disclosed that
he has no financial interests related to this article.

1. Walsh PC, White Rl Jr. Balloon occlusion of the internal spermatic vein for the treatment of varicoceles. JAMA.
1981;246:1701-1702.

2. Seyferth W, Jecht £, Zeitler E. Percutaneous sclerotherapy of varicocele. Radiology. 1981,139:335-340.

3. Halden W, White RI Jr. Outpatient embolotherapy of varicocele. Urol Clin North Am. 1987;14:137-144.

4. Kaufman SL, Kadir S, Barth KH, et al. Mechanisms of recurrent varicocele after balloon occlusion or surgical ligation of
the internal spermatic vein. Radiology. 1983;147:435-440.

5. Nadel SN, Hutchins GM, Albertsen PC, et al. Valves of the internal spermatic vein: potential for misdiagnosis of
varicocele by venography. Fertil Steril. 1984;41:479-481.

6. Murray R Jr, Mitchell Se, Kadir S, et al. Comparison of recurrent varicocele anatomy following surgery and percuta-
neous balloon occlusion. J Urol. 1986;135:286-289.

7. Pettersson A, Richiardi L, Nordenskjold A, et al. Age at surgery for undescended testis of testicular cancer. N Engl J
Med. 2007,356:1835-1841.

8. Kass EJ, Belman AB. Reversal of testicular growth failure by varicocele ligation. J Urol. 1987;137:475-476.

9. Schlesinger MH, Wilets IF, Nagler HM. Treatment outcome after varicocelectomy: a critical analysis. Urol Clin North
Am. 1994:21:517-529.

10. Richardson |, Grotas AB, Nagler HM. Outcomes of varicoceleectomy treatment: an updated critical analysis. Urol Clin
North Am. 2008;53:191-209.

11. Lemack GE, Uzzo RG, Schlegel PN, et al. Microsurgical repair of the adolescent varicocele. J Urol. 2005;160:179-181.
12. Hunter DW, King lllJ, Aeppli DM, et al. Spermatic vein occlusion with hot contrast material: angiographic results.
VIR, 1991;2:507-515.

13. Sze DY, Kao JS, Frisoli JK, et al. Persistent and recurrent postsurgical varicoceles: venographic anatomy and treat-
ment with N-butyl cyanoacrylate embolization. JVIR. 2008;19:539-545.

14. Gandini R, Konda D, Reale CA, et al. Male varicocele: transcatheter foam sclerotherapy with sodium tetradecyl
sulfate—outcome in 244 patients. Radiology. 2008;246:612-618.

15. ReinerE, Pollak JS, Henderson KJ, et al. Initial experience with 3% sodium tetradecyl sulfate foam and fibered coils
for management of adolescent varicocele. JVIR. 2008;19:207-210.

16. Lebed B, Packer M, Husmann D, et al. Results and complications of adolescent varicocele by repair with intraopera-
tive sodium morrhuate sclerotherapy. J Urol. 2008;180:1837-1841.

17. Arici MH, Reiner £, Kirsch JD, et al. Results of varicocele embolization using sotradecol foam and fibered coils
[abstract no. 205]. JVIR. 2010;21:579.

18. Schieszer J. New varicocele technique shows promise. Renal Urol News. 2010;June 18.

19. Spies JB, Bruno J, Czeyda-Pommersheim F, et al. Long-term outcome of uterine artery embolization of leiomyo-
mata. Obstet Gynecol. 2005;106:933-939.

20. Goodwin SC, Bradley LD, Lipman JC, et al. Uterine artery embolization versus myomectomy: a multicenter
comparative study. Fertil Steril. 2006;85:14-21.



