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Abstract

Introduction: Urologists use ultrasound in the male infertility
workup to evaluate scrotal contents and objectively identify vari-
coceles if their presence is questionable on physical examination.
We assessed practice patterns and diagnostic criteria of male repro-
ductive urologists using ultrasound to evaluate varicoceles.
Methods: An anonymous online survey was sent to the Society for
Male Reproduction and Urology (SMRU) members. We queried
respondents about ultrasonographic criteria and ultrasound tech-
niques employed in varicocele evaluation. Chi-squared was used
to determine association between categorical variables.

Results: In total, 110/320 (34.4%) SMRU members responded.
Sixty percent of respondents (66/110) reported performing scrotal
ultrasound; 92.4 % (61/66) were attending urologists and 87.9%
(58/66) completed an andrology fellowship. A total of 37.9%
(25/66) performed their own ultrasound, while the remainder had
ultrasound performed by an alternate practitioner. Among those
performing their own ultrasound, 95.5% (21/22) measured vari-
cocele venous diameter compared to 76% (29/38) when another
practitioner performed the ultrasound. Venous diameter used to
define a varicocele ranged from 2-4 mm. Although 80% (49/61)
of respondents assessed retrograde flow during ultrasound, only
52.5% reported that retrograde flow was required for varicocele
diagnosis. Almost all (60/61) indicated they would fix palpable
varicoceles in patients with abnormal semen parameters. Fewer
(42.6%, 26/61) respondents stated they would repair varicoceles
found exclusively on ultrasound.

Conclusions: Ultrasound is commonly employed by male repro-
ductive urologists to diagnose varicoceles. We identified that prac-

titioners use various ultrasonographic criteria and techniques for
varicocele diagnosis. Study limitations include recall bias and high
degree of specialization among respondents.

Introduction

Scrotal varicoceles represent retrograde flow into the inter-
nal spermatic vein and result in abnormal dilatations of the
pampiniform plexus. This aberrant venous flow can contrib-
ute to abnormal semen analysis parameters, such as reduced
sperm density, decreased motility, abnormal semen morphol-
ogy, and increased DNA damage.” While varicoceles are
present in approximately 15% of all males, more than 40%
of infertile men present with this abnormality.

The current diagnosis of varicocele requires palpation
of the scrotum with the patient standing in a warm room.’
Ultrasound has also been used for detection and diagnosis
of varicoceles, particularly those that are not palpable due to
thick scrotal skin, a high scrotum, after previous attempted
varicocele repair, or if the varicocele is “subclinical” (i.e.,
not easily appreciated on physical examination alone).
Evidence suggests that patients with subclinical varicoceles
may benefit from microsurgical repair, but controlled studies
have been few and the results controversial.* Microsurgical
varicocele repair is one of the most common procedures per-
formed for treatment of male infertility, but identifying who
benefits most from this intervention remains a challenge. The
impact of subclinical varicocele repair on improving fertil-
ity remains undetermined, with more data required to draw
valid conclusions.>® Similar to the variability encountered
with physical exam alone and given the lack of specific
ultrasound guidelines, we hypothesize that the diagnosis of
varicoceles using ultrasound is highly provider-dependent,
and could contribute to the conflicting results in provider
treatment algorithms and studies examining outcomes of var-
icocele repair. In this study, we assess the various approaches
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to the ultrasonographic diagnosis of varicoceles as reported
by a cohort of practitioners in male reproductive medicine.

After obtaining Institutional Review Board approval, a
30-question, anonymous, web-based survey was designed
and electronically deployed through Survey Monkey (San
Mateo, California, U.S.) to members of the Society for Male
Reproduction and Urology (SMRU). This survey assessed
current practice patterns of scrotal ultrasonography, includ-
ing techniques and interpretation. After respondents pro-
vided consent, they received the questionnaire and were
asked questions regarding their demographics, including
practice location and type, years in practice, and training
background. Respondents were also asked about their clini-
cal practice regarding the use of scrotal ultrasound for the
evaluation of varicoceles. Key questions included: 1) What
are the diagnostic requirements for a radiographic diagnosis
of varicocele (vein diameter measurement)?; 2) What are
the common procedural techniques performed (standing vs.
supine, Valsalva)?; 3) What are the indications for surgical
intervention? The entire content of the survey is available in
the Appendix (at cuaj.ca).

The survey was sent to members of the SMRU on three
separate occasions to maximize response rate. The survey
was kept open for two months and incomplete surveys were
excluded. Using SurveyMonkey allowed us to customize
our survey response collector. One important feature of
this program is the automated ability to prevent multiple
responses from the same IP address, which allowed us to
ensure that no duplicate surveys were collected. Our results
were partitioned into respondents who performed their own
ultrasound and respondents who read or used ultrasound
but did not perform the study themselves. Descriptive analy-
ses were used to report overall respondent demographics,
venous diameter used to define varicoceles, differences in
technique, and indications for varicocele repair.

Of the 320 SMRU members to whom the survey was distrib-
uted, 110 (34.4%) completed the survey. Of the respondents,
60.0% (66/110) performed or interpreted scrotal ultrasounds
in their routine practice and formed the cohort we used for
our primary investigation. Most respondents were attend-
ing urologists (92.4%, 61/66), practicing in an urban setting
(71.2%, 47/66) in North America (92.4%, 61/66). The major-
ity (87.9%, 58/66) were fellowship-trained in andrology,
sexual medicine, or male infertility. Complete respondent
demographics are shown in Table 1. Although all respon-
dents read or used ultrasounds in their practice, only 37.9%
(25/66) of respondents indicated that they performed their
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Table 1. Respondent demographics

Question Responses, Perform Read/use
n (%) own scrotal  but does
ultrasound, not perform
n (%) scrotal
ultrasound,
n (%)
Respondents 66 (100) 25 (37.9) 41 (62.1)
Years in practice
Still in training 4 (6.06) 0 (0) 4 (9.8)
<5 years 8(12.1) 1(4.0) 7 (17.1)
5-10 years 10 (15.2) 5 (20.0) 5(12.2)
10-15 years 9 (13.6) 3(12.0) 6 (14.6)
>15 years 35 (53.0) 16 (64.0) 19 (46.3)
Level of training
Attending physician 61 (92.4) 24 (96.0) 37 (90.2)
Resident/fellow 4 (6.06) 0 (0) 4 (9.8)
Physician
Fellowship training
Yes 58 (87.9) 23 (92.0) 35 (85.4)
No 8(12.1) 2(0) 6 (14.6)
Practice type
Private practice, 2 (3.0) 1(4.0) 1(2.4)
employed by hospital
Private practice, not 34 (51.5) 16 (64.0) 18 (43.9)
employed by hospital
Academic 28 (42.4) 1(4.0) 1(2.4)
Employed by the 2 (3.0) 7 (28.0) 21 (51.2)
government
Practice location
Urban 47 (71.2) 15 (60.0) 32 (78.1)
Suburban 17 (25.8) 9 (36.0) 8 (19.5)
Rural 2 (3.0) 1(4.0) 1(2.4)
Region
North America 61 (92.4) 23 (92.0) 38 (92.7)
Europe 2 (3.0) 1(4.0) 1(2.4)
Other 3(4.5) 1(4.0) 2 (4.9)
Practice size
Solo 6(9.1) 3(12.0) 3(7.3)
2 practitioners 5(7.6) 3(12.0) 2 (4.9)
3-5 practitioners 19 (28.8) 8(32.0) 11 (26.8)
6-19 practitioners 22 (33.3) 7 (28.0) 15 (36.6)
11 or more 14 (21.2) 4(16.0) 10 (24.4)

practitioners

own scrotal ultrasounds, while the remainder had either
the radiology department or a technician perform the study.

Of respondents who performed their own ultrasound,
88.0% (22/25) routinely looked for varicoceles. Of these
respondents, most (95.5%, 21/22) used a high scrotal probe
position to assess the scrotal veins and routinely measured the
venous diameters (95.5%, 21/22). As seen in Table 2, a high
degree of variability was found in the definition of a varico-
cele, with reported diagnostic diameters ranging from 2—4 mm;
however, 3 mm seemed to be a common threshold used by
many respondents (39.4%, 26/66). All respondents measured
the venous diameter and checked for varicoceles in the supine
position (100.0%, 22/22), while an additional 54.5% (12/22)
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Table 2. Variation in diameter based on respondent
answers

Diameter Respondents
2 5
25 5
3 26
35 2
4 3
N/A 8
>2 1
>3 2
2.5-3/2-3 4
25 2
Other (marked in blue) 5
Total 63

made a standing measurement as well. Additionally, 95.5%
(21/22) assessed for the presence of retrograde flow in dilated
veins, but only 72.7% (16/22) required this for a radiographic
diagnosis of varicocele. All respondents (100.0%, 22/22) had
their patients Valsalva while making measurementA total of 41
practitioners exclusively read or used scrotal ultrasound but
did not perform the study themselves. Of these, three did not
complete the survey. Of those that completed the survey, 5.3%
(2/38) were unsure if the individual performing the ultrasound
looked for varicoceles; 10.5% (4/38) were unsure whether
venous diameters were measured; 26.3% (10/38) were unsure
of patient position; and 31.6% (12/38) were unsure of the
ultrasound probe location when measuring scrotal veins. As
expected, very few respondents who performed their own
ultrasound were unaware of these parameters (Table 3).
Additionally, a larger proportion of respondents who exclu-
sively only read the ultrasound did not believe retrograde flow
was assessed — 23.7% (9/38) vs. 16.0% (4/25) in the group
that performed their own ultrasound. Furthermore, retrograde
flow was a requirement to make a radiographical diagnosis
of a varicocele in 60.5% (23/38) vs. 36% (9/25) in the group
that performed their own ultrasound vs. respondents who did
not perform their own study.

Fewer respondents would fix a subclinical varicocele
(non-palpable) compared to a clinical (palpable) one (Table
4). Only 78.7% (48/61), 24.6% (15/61), 24.6% (15/61),
41.0% (25/61), and 54.1% (33/61) would fix a palpable
varicocele for an indication of pain, hypogonadism, cosmet-
ics, idiopathic infertility, or testicular atrophy, respectively.
However, almost all respondents (98.4%, 60/61) would fix a
palpable varicocele with abnormal semen parameters. This
was also the most cited indication to repair a subclinical
varicocele (42.6%, 26/61). Of these respondents, 54.1%
(33/61) would not consider repairing a subclinical varico-
cele for any of the other indications mentioned.

Table 3. Scrotal ultrasound technique and practice patterns

Question Perform Read/use
own scrotal but does not
ultrasound, perform scrotal

n (%) ultrasound, n
(%)
Routinely look for varicoceles?
Yes 22 (88.0) 34 (89.5)
No 3(12.0) 2 (5.3)
Unsure/do not know 0 2 (5.3)
Position of ultrasound probe?
Inguinal 1(4.0) 1(2.6)
High scrotal 21 (88.0) 25 (65.8)
Unsure/do not know Other: 2 (8.0) 12 (31.6)
Routinely measure venous
diameter?
Yes 21 (84.0) 28 (73.7)
No 4 (16.0) 6 (15.8)
Unsure/do not know 0 (0) 4 (10.5)
Position of patient?
Supine 10 (40.0) 14 (36.8)
Standing 1(4.0) 5(13.2)
Supine and standing (2 12 (48.0) 7 (18.4)
separate measurements)
Supine and standing (at the 0 (0) 2 (5.3)
same time)
Unsure 0 (0) 10 (26.3)
Does not look for varicoceles 2 (8.0) 0 (0)
Assess for retrograde flow in
dilated veins?
Yes 21 (84.0) 29 (76.3)
No 4 (16.0) 9(23.7)
Is retrograde flow a requirement
to make a radiographic
diagnosis of varicocele?
Yes 16 (64.0) 15 (39.5)
No 9 (36.0) 23 (60.5)
Do patients Valsalva during
measurements?
Yes 24 (96.0) 36 (94.7)
No 1(4.0) 2 (5.3)
Discussion

The present work supports the hypothesis that providers
diagnosing varicoceles on ultrasound are not using uniform
criteria. Using ultrasonography for varicocele diagnosis is not
a new concept. Metin et al compared palpation vs. scrotal
ultrasonography and found practitioners were able to palpate
100% of varicoceles in the 5-6 mm range, 50% in the 3-4
mm range, and 16% in the 1-2 mm range.” In ultrasounds
of 545 infertile men to detect intrascrotal abnormalities,
313 left-sided varicoceles were identified via ultrasound,
but only 58.3% (218/313) of these were undetected on
physical examination.® The potential for ultrasound to more
accurately diagnose varicoceles in this setting motivated us
to investigate practice patterns, techniques, and interpreta-
tions of this modality.
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Table 4. Indications for which respondent would fix
varicocele

Indication Palpable Fix a subclinical/non-
varicocele palpable varicocele
discovered on discovered on scrotal
physical exam, ultrasound, n (%)
n (%)
Pain 48 (78.7) 12 (19.6)
Abnormal semen 60 (98.4) 26 (42.6)
parameters
Hypogonadism 15 (24.6) 3(4.9)
Cosmetics 15 (24.6) 0 (0)
Idiopathic infertility 25 (41.0) 13 (21.3)
Testicular atrophy/ 33 (54.1) 7 (11.5)
smaller testes size
None of the above/ 0 (0) 33 (54.1)

never

Although scrotal ultrasound can increase varicocele diag-
nosis, there are variations in “optimal” ultrasonographic
definitions of a varicocele. For example, Eskew et al con-
cluded that the cutoff diameter measurements for clinical
and subclinical varicoceles should be 3.6 mm and 2.7 mm,
respectively, as these were the thresholds that most com-
pletely eliminate false-positives and negatives.’ Pilatz et al
conducted a larger study with 217 subjects and concluded
that threshold vein diameter measurements of 2.45 mm
when resting and 2.95 mm during Valsalva were optimal
for subclinical varicocele detection.'® Results from the pres-
ent study observed that healthcare practitioners use mea-
surements ranging from 2-4 mm, reiterating the need for
standardization.

The physical maneuvers used to diagnose varicoceles via
ultrasound also varied among respondents. The radiology
literature recommends that patients first be assessed in the
supine position, with a goal of identifying at least two or three
enlarged veins in the pampiniform plexus." Radiologists also
recommend that patients perform a Valsalva maneuver to
distend veins to enable better visualization on ultrasound."
These recommendations also describe that some varicoceles
are only apparent in the standing position and, therefore,
emphasize the need to evaluate patients erect after waiting
several minutes to allow the veins to refill."

Lastly, the detection of reflux is recognized as a significant
feature of a varicocele. Most respondents (95.2%, 60/63)
in our survey require patients to perform Valsalva during
ultrasound examination. Despite this overlap with radio-
logical recommendations, we identified several differences
in the ultrasonographic diagnosis of varicocele undertaken
by survey respondents. While all respondents performed
ultrasound assessment in the supine position, only 42.9%
(27/63) routinely evaluated patients in the standing posi-
tion, and only 49.2% (31/63) required retrograde flow as a
criterion when diagnosing varicoceles. As venous reflux and
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increased heat from venous insufficiency belie the mecha-
nism by which varicoceles impair fertility, a true varicocele
should exhibit detectable retrograde flow on ultrasound.'>'
Overall, these deviations from recommended protocols high-
light the need to standardize the ultrasonographic assess-
ment of varicoceles.

The American Urological Association (AUA), American
Society for Reproductive Medicine (ASRM), and European
Association of Urology (EAU) all state that clinical, palpa-
ble varicoceles are associated with infertility and, thereby,
warrant surgical intervention when semen parameters are
abnormal.’® Current guidelines, however, do not recom-
mend surgical correction for subclinical varicocele, whereas
42.6% (26/61) of survey respondents treat subclinical varico-
celes in the setting of infertility and abnormal semen param-
eters. Surgical correction of subclinical varicoceles remains
controversial, as well-designed, prospective, randomized
controlled trials are lacking and previous publications have
shown non-uniform results.>*'7" However, the heteroge-
neity in outcomes may stem from variability in diagnostic
criteria used, a conclusion supported by the present study’s
findings. Standardizing diagnostic maneuvers and criteria
for ultrasonographic varicocele diagnosis can facilitate more
rigorous diagnosis and, therefore, more accurate assessment
of the efficacy of varicocele repair.

Our study has several limitations that warrant further dis-
cussion. First, we used an anonymous, self-reported survey
to aggregate data. Studies employing this methodology suffer
from varying degrees of recall bias, which may be more pro-
nounced in respondents who are further out from residency
or fellowship training. Second, our response rate was 34.4%
(110/320). While a higher number of responses would be
desirable, this rate is consistent with other studies employing
anonymous online surveys.??' Third, the respondents to our
survey were members of a professional academic society
focused on male infertility. Consequently, respondents to
this survey are more likely to be using the latest and most
updated clinical guidelines. The high degree of specializa-
tion and expertise among our respondents thereby tempers
the generalizability of our findings to other practice settings.
Despite these limitations, we believe this study provides
valuable insight into the variability of scrotal ultrasound
practice patterns and highlights a need for standardization
in the field with regards to diagnostic criteria associated with
varicocele evaluation.

Conclusions

Despite the popularity of ultrasound among male repro-
ductive specialists, we identified that practitioners employ
a wide range of ultrasonographic criteria and techniques
for diagnosing varicoceles. Future research should focus on
standardizing the ultrasonographic definition and maneu-
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vers used to diagnose varicoceles using ultrasound. A more
rigorous definition of varicoceles and greater uniformity in
diagnostic criteria can potentially better identify male infer-
tility patients who are more likely to benefit from surgical
intervention, leading to optimized outcomes.
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