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Background: The American Urological Association published guidelines in 2014 regarding
management of undescended testicles (UDT). Despite these guidelines, prior studies have
indicated discordance between guidelines and actual practice, especially in rural states. This
study aims to identify if educating referring providers improves management of UDT.
Methods: Patients with UDT referred to our institution were divided into two groups: those
referred prior to (Group 1) and after (Group 2) targeted education. A retrospective review
was performed to compare the groups in terms of age at time of referral and surgery,
laterality, specialty, and practice setting of referring provider, and whether or not ultrasound
(US) was performed prior to referral.

Results: A total of 100 patients were identified in Group 1 and 168 in Group 2. No
significant differences were noted between groups regarding age, variability of referring
provider, or those receiving US prior to referral. Median age at referral was 20.7 months
(range=0-194) and 33 months (range=0-205.1) in Groups 1 and 2, respectively (p=0.26).
Sixty-two (37%) patients underwent surgical evaluation within 18 months of age or younger
in Group 1 compared to 39 (39%) in Group 2 (p=0.73). Private practice pediatricians
comprised the majority of referring providers in both cohorts. US was performed prior to
referral in 41% of patients in Group 1 compared to 35.8% in Group 2 (p=0.51). The number
of US ordered prior to referral significantly decreased from 10 (50%) to six (19%) following
education among academic providers (p=0.02). No significant difference was found follow-
ing education for private practice physicians (p=0.27).

Conclusion: Targeted education did not improve age at referral in the short-term, which
may reflect suboptimal healthcare access. Additionally, more research is needed to evaluate
whether more diverse targeted education provided on a regular basis to both physician and
mid-level providers would have a meaningful impact.
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Introduction

Cryptorchidism, or undescended testicle(s) (UDT), is the most common congenital
anomaly in males with prevalence ranging from 1-3% and 15-30% in full-term and
premature male infants, respectively.! UDT places the male child at an increased
risk for various health problems in the future, with the most notable being testicular
cancer and subfertility. Children with UDT develop an increased risk of testicular
cancer, with relative risk ranging from 2.5-8 when treatment is deferred to beyond
12 years of age, illustrating the importance of early detection and management.”>
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Additionally, there is an association between impaired
fertility and delayed treatment of UDT with both clinical
and histological measures of fertility superior in those who
undergo treatment for UDT at an earlier age.”

The American Urological Association (AUA), recog-
nizing the importance of timely identification and treat-
ment of UDT, published in 2014 diagnostic and treatment
guidelines for UDT. These guideline recommendations
include referral of all children who fail to have sponta-
neous testicular descent by 6 months of age and surgical
correction within 1 year (between 6 months and 18 months
of age). The guidelines also recommend that physicians do
not perform ultrasound (US) images as a part of their
workup, as this rarely changes management due to this
modality’s low sensitivity in localizing a nonpalpable
testis.” It is also recommended to assess for testicular
location in male children at all scheduled well-child
appointments as a part of the physical exam, as 70% of
all UDTs are palpable.” This is concordant with the
American Academy of Pediatrics (AAP) who recommend
that a genital exam to assess the positioning of testicles be
performed at every well child visit, as outlined in Bright
Futures of the AAP.

Given the guideline recommendations for UDT,
reviewing the referral pattern and age at time of initial
surgical consultation and treatment for UDT may serve as
a quality-of-care indicator. Congruently, a publication
from New Zealand suggested that age to orchidopexy
could serve as a useful predictor of regional child health
services.” In our previously published study, we reviewed
referral patterns to our tertiary referral institute, located in
a rural state, between 2013 and 2014, and found that less
than 50% of patients were referred and treated in accor-
dance with AUA guidelines.® A subsequent study compar-
ing referral patterns between a rural tertiary care center
and an urban referral center found no significant differ-
ences in the pattern of referral and treatment for UDT
between a predominately rural academic center and an
urban academic center.’

Given the discrepancies between the observed referrals
and the guideline recommendations, there was concern
that there remained an inconsistency in the familiarity
with the guidelines between the referring physicians
(pediatricians and family medicine physicians, etc.) and
the pediatric urologists. The authors of this study believed
that it may be beneficial to provide education regarding
detection and referral of UDT to the primary care provi-
ders within the referral region. The purpose of this study is

to compare the impact of targeted education to referring
providers in a rural state based on the new guidelines from
AUA, in particular the time of referral/surgery and US
that
a significant difference in age at referral and subsequent

imaging. We hypothesized there would be
surgery between patients referred before education and

those referred after.

Methods

After obtaining appropriate approval from the institutional
review board (IRB), a retrospective review was performed
on all patients that underwent surgical exploration for
UDT at our institution. Patients were identified by search-
ing all Current Procedural Terminology (CPT) codes for
surgical procedures listed as orchidopexy, laparoscopic
orchidopexy, robotic orchidopexy, diagnostic laparoscopy,
and orchiectomy. Patients who underwent these proce-
dures for reasons other than UDT or who were referred
for multiple complex urologic issues such as vesicouret-
eral reflux (VUR), hypospadias, penile abnormalities, and/
or bladder exstrophy were excluded.

We collected all patients meeting these criteria from
2012 2017.
December 2012 represents the starting date for our institu-

between December and December
tion’s pediatric urologist. Prior to this, our institution was
without a board certified pediatric urologist for 3 years.
A total of 268 patients were eligible for inclusion between
December 2012 and December 2017. The targeted educa-
tional series regarding AUA guidelines started in
December 2014. The patients were divided into two
groups: those identified prior to December 2014 (pre-
education, Group 1) and those identified during and after
December 2014 (post-education, Group 2). The patients in
Group 2 were then further sub-divided into three groups to
account for lead time associated with permeation of the
education: those referred within the first year
(2015), second year (2016), and the third year (2017),
from initiation of education.

Targeted education refers to series of lectures about the
newly released AUA guidelines presented by the senior
author to the pediatric and family medicine departments
within our geographical referral catchment in the state and
included: two major tertiary centers, community hospitals,
the state annual conference of AAP, American College of
Surgeons (ACS) WV chapter annual meeting, and major
private groups. A total of eight grand rounds were given
over 1 year. The lectures focused on the importance of

regular genital examination, appropriate time to refer the
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patients, and appropriate diagnostic workup prior to refer-
ral. The prior findings in our previous study regarding
referral patterns to our center were also presented and
discussed.®

Data collection included age at time of referral, later-
ality, palpability of the testicle as identified on exam under
anesthesia, and referral-to-surgery time interval. The cor-
rected gestational age at time of referral and surgery were
calculated and compared. The characteristics of the refer-
ring provider were also identified as academic or private
practice as well as their medical specialty. Information
regarding specialty and type of practice was obtained
from institutional website for the academic providers and
from online review of licensing and board certification
data for the private providers. We also identified if
a scrotal ultrasound was performed prior to referral.
Information regarding the US was obtained by reviewing
our electronic medical records, reviewing all referral doc-
umentation, and asking the family if an US was performed
prior to referral.

Statistical analysis was performed with significance
defined as a p-value of equal to or less than 0.05. Mann
Whitney U-test was used to compare the median age at
time of referral between the pre- and post-education
groups. Categorical variables were analyzed utilizing chi-
squared test while continuous variable means were com-
pared utilizing independent sample #-test. ANOVA test
was used to compare mean age at referral between the
aforementioned sub-categories within the post-education
group. All statistics were performed utilizing IBM SPSS

Table | Demographic Data and Patients Characteristics

statistic version 24. The study was conducted in accor-
dance with the Declaration of Helsinki.

Results

A total of 100 patients and 168 patients with UDT under-
went surgical exploration in Group 1 and Group 2, respec-
tively. A total of 39 (39%) patients underwent surgical
intervention within the recommended period of 18 months
of age in Group 1 compared to 62 (37%) in Group 2,
which was not statistically significant (p=0.73). Median
age was also assessed finding median age at time of
of 20.7 (range=0-194.7) months and 33
(range=0-205.1) months in Groups 1 and 2, respectively

referral

(»=0.26). Median time was analyzed between Group 1 and
Group 2 regarding the interval between referral and sur-
gery with a median of 140.5 (23-528 days) and 105 (5—
1,756 days), respectively, which was found to be statisti-
cally significantly different (p=0.01). Palpability of the
UDT was compared between both groups and no statistical
significance was found with the majority of referrals being
for palpable testes (p=0.67). Laterality was assessed and
there was statistical significance noted in the distribution
with more patients in Group 2 being referred for bilateral
UDT (»p=0.01) (Table 1).

Providers were divided based on the distinction of
working in an academic versus private practice as well
as based on their specialty. There were more referrals from
private practice physicians than academic center physi-
cians. Pediatricians represented the most common refer-
ring specialty. Sub-group analysis revealed that there was

Pre-Education (Group 1), Post-Education (Group 2), p-value
n=100 n=168

Median age at referral (months) (range) 20.7 (0-194.7) 33.0 (0-205.1) 0.26
<18 months at time of surgery, n (%) 39 (39) 62 (37) 0.73
>|8 months at time of surgery, n (%) 61 (61) 106 (63)
Median interval between referral and surgery Days 140.5 (23-528) 105 (5-1756) 0.01*
(range)
Palpable testicle, n (%) 56 (56) 104 (61.9) 0.67
Right side UDT, n (%) 59 (59) 71 (42.3) 0.01*
Left side UDT, n (%) 31 @3I) 70 (41.6)
Bilateral UDT, n (%) 10 (10) 27 (l6.1)

Notes: *Statistically significant p-value.
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Table 2 Data on Referring Providers Broken Down into Subclass Based on Their Practice Setting and Specialty

Pre-Education (Group 1) Post-Education (Group 2) p-value
Total, n (%) 100 (100) 168 (100)
Practice type
Academic, n (%) 20 (20) 31 (18) 0.62
Mean age at referral 30.2 months 40.1 months
Private, n (%) 80 (80) 137 (82) 0.73
Mean age at referral 52.1 months 51.8 months
Specialty
Pediatrics, n (%) 8l (81) 134 (80) 0.40
Mean age at referral 45.6 months 48.9 months
Family Medicine,n (%) 15 (15) 22 (13) 0.44
Mean age at referral 50.5 months 57.5 months
Other, n (%) 4 4) 12 (7) 0.97
Mean age at referral 78.4 months 51.5 months

no significant difference in average age of referral within
these groups (Table 2).

There was no statistically significant difference in the
total proportion of patients who received an ultrasound
prior to referral between Group 1 and 2 (p=0.27).
Patients who received an US prior to evaluation were
then stratified based on the practice type. There was no
difference noted between Group 1 and 2 regarding US
being performed following categorization based on prac-
tice type in the referrals from private providers (p=0.16).
In the sub-group of academic providers there were found
to be statistically significantly less US performed in Group
2 when compared to Group 1 (p=0.02). In Group 1 there
were 44 (44%) patients with a nonpalpable testicle com-
pared to 64 (38%) in Group 2. Of these, 23 (52%) had an

Table 3 Data on US Prior to Referral

US prior to referral in Group 1 compared to 19 (30%)
Group 2, which was statistically significant (p=0.02).
There were 10 (10%) patients in Group 1 referred for
bilateral UDT compared to 27 (16.1%) in Group 2. Of
the bilateral UDT referrals, four (40%) underwent US
prior to referral in Group 1 compared to eight (29.6%) in
Group 2 (p=0.55) (Table 3).

In Group 2 the patients were further sub-categorized
into those referred within the first year, second year, and
third year following initiation of the education series.
ANOVA was then performed to assess if there was any
difference between sub-groups in regard to age at time of
referral and no statistical significance was found between
(p=0.14). Additionally,
categories were further analyzed to evaluate if there was

these sub-groups these sub-

Pre-Education Post-Education p-value
Group | Group 2
Total, n (%) Total, n (%)

US performed prior to referral Total 41 (41) 56 (33) 0.27
Academic 10 (50) 6 (19) 0.02*
Private 31 (39) 50 (37) 0.16
Palpable Testicle 18 (32) 37 (36) 0.66
Non-palpable testicle | 23 (52) 19 (30) 0.02*
Bilateral UDT 4 (40) 8 (29.6) 0.55

Note: *Statistically significant p-value.
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Table 4 Post-Education Cohort Stratified by Year of Referral Following Initiation of the Targeted Education
Year | Year 2 Year 3 p-value
n=47 n=59 n=62
Mean age at referral 45.3 months 42.9 months 59.4 months 0.13
US prior to referral, n (%) 13 (28) 22 (37) 21 (34) 0.42

a difference regarding US being performed prior to refer-
ral. Chi-square analysis was used and no difference was
noted (p=0.42) (Table 4).

Discussion

Initial data regarding the referral and treatment pattern for
UDT from the Urologic Diseases in America Project in
2012 showed that the vast majority of patients undergoing
surgical correction of their UDT during the appropriate
time frame.'® Despite this early evidence, subsequent stu-
dies have demonstrated that the referral and treatment
pattern for UDT is less than optimal with large percentages
of patients undergoing surgical correction outside of the
guideline recommended timeframe.®*"!

One advantage of analyzing the referrals to our medical
center is that the authors represent the only fellowship
trained pediatric urologists within the state. Thus, the
referral area is rather predictable and in theory representa-
tive of the state as a whole. The patient population served
by our referral center notably has an increased percentage
of patients with government-sponsored insurance. In 2016,
49% of WV children were insured through government-
assisted programs compared to the national average of
43%. Median household income among our population is
also decreased compared the national average with an
average household income of $44,061.'2

The authors of this study demonstrated in a prior pub-
lication that only 21.4% of patients from a rural referral
base underwent surgical correction for UDT between 6
and 12 months.® Given the well-described health dispari-
ties that exist among rural populations, these findings
prompted interest in how rural referral pattern for UDT
would compare to referral patterns at an urban center.
A follow-up study comparing rural and urban referral
patterns was conducted and among the two distinct popu-
lations there was no significant difference found in time of
surgery, time of referral, time between referral and surgery,
or patients who underwent evaluation with scrotal US

prior to referral.’

Screening for UDT is common practice for pediatri-
cians as the American Academy of Pediatrics recommends
that a genital exam be performed at every well child
check, as outlined by Bright Futures of the American
Academy of Pediatrics.® This recommendation is echoed
by the AUA Guidelines. Given that the AUA guidelines
were published only a few years prior to this data being
collected, the authors of this study were hopeful that
familiarization with the guidelines regarding UDT across
the state and across the different referring specialties
would improve the referral pattern with regard to timing
of referral and diagnostic workup.

In the total study cohort, there were no significant
differences found between the pre-education and post-
education population as regard to median age at referral
or US ordered prior to referral, despite targeted education.
A limitation of providing education in this manner is that
the message may only be received by those who choose to
attend. This can be particularly true regarding providers in
private practice that may not attend society meetings. This
was supported by our sub-analysis by stratifying the data
according to practice type of referring providers. This sub-
analysis showed that there was no impact on the likelihood
of ordering US after targeted education in private practice
providers. On the other hand, providers in academic cen-
ters were more likely to change their practice and comply
with the guidelines by avoiding US during their initial
evaluation. These findings may indicate that targeted edu-
cation may have a significant impact if it is successfully
delivered to the targeted providers. This should include
different specialties, as well as providers from different
practice settings. One of the factors that may have played
a role in limiting the effect of targeted education is the
increasing number of the mid-level providers who practice
in conjunction with other physicians. Expanding the tar-
geted education process to include mid-level providers
meetings and societies may improve its efficacy and sub-
sequently increase the adherence to the guidelines.

The results of our current study did note an improved
time interval between initial patient consultation and
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surgical intervention. This finding is believed to represent
the senior author being allotted dedicated block time for
established. Prior to
December 2012 our institution had been without a board

cases as his practice was
certified pediatric urologist for more than 3 years. As
a result, there was no protected block time for pediatric
urology. As the senior author established his practice he
was progressively granted block time in the operating
rooms which allowed for more timely intervention.

Our results also showed a significant decrease in num-
ber of ordered US prior to referral in non-palpable testicles
from 52% down to 30% after targeted education. However,
we did not observe the same trend in palpable testicles.
Ordering US, especially when the testicle is non-palpable,
may be a reflection of seeking answers for the family and
sometimes for the provider about the status of the testicle.
This practice significantly decreased after targeted educa-
tion for nonpalpable testicles. This is most likely due to
multiple factors. One thought regarding this finding is the
effect of high childhood obesity within our state making
genital examination more difficult. For example, referring
providers may order scrotal US for what appears to be
a non-palpable testicle that in reality turns out to be
a palpable testicle obscured by obesity. Unfortunately,
full understanding of the magnitude of the effect of tar-
geted education versus other factors is outside of the scope
of this study.

The persistence of a delayed referral pattern despite
education regarding the guidelines indicates that the rea-
son for that delay is not only the lack of familiarity with
the guidelines but also it can be a reflection of inadequate
healthcare access and utilization, as echoed by other prior
studies in various countries.”'*"' UDT, being a largely
asymptomatic condition, are likely only noticed by provi-
ders if regular maintenance screenings are performed or
are found incidentally during appointments for other
symptomatic complaints.

Based on these findings, it appears that adherence to
best practice can be attributed to factors other than famil-
iarity with guidelines and education by referring providers
as educating providers regarding detection and treatment
guidelines of UDT did not have an immediate impact on
referral patterns and diagnostic workup. However, given
the potential that patients with UDT are not being identi-
fied due to poor access to primary care, there is potential
that providing education regarding best practice for UDT
to parents prior to hospital discharge with their newborns
may improve early detection of UDT and prompt further

attention and evaluation. Unfortunately, this is above the
scope of this study, but should be further investigated in
future studies.

There are several limitations to the study including the
retrospective nature of data collection. While targeted
education was provided at several academic conferences,
those impacted by the education were limited to those who
chose to attend. Our data also did not provide specific
information regarding the socioeconomic status of the
patients, which could have an impact on the results based
on the results of the Urologic Diseases of America 2012
dataset mentioned previously. Likewise, one limitation of
this study is the focus on referrals leading to surgery, thus
excluding referrals that did not prompt surgical interven-
tion. This could have impacted the results as it might have
been seen that there was an increase in non-operable
referrals. For example, it is possible that targeted educa-
tion increased awareness of UDT, which may lead to an
increase in referrals for retractile testicles. These cases
would not be captured in this study. Additionally, review
of the referral records was especially limited when analyz-
ing those referred from private groups. It remains uncer-
tain whether our patients were regularly exposed to
primary care prior to the visit that prompted the referral
to pediatric urology. Further studies analyzing regularity of
care among UDT patients would be paramount in identify-
ing lack of primary care utilization as a driving force
behind late referral to pediatric urology. We were also
unable to reliably determine whether we were receiving
a referral from a physician provider, a mid-level provider,
or a combination. Mid-level providers in our state have the
ability to practice independently and often do so, espe-
cially in more remote areas. This highlights the importance
of providing the same resources to both physicians and
mid-level providers. Finally, we cannot overlook the fact
that over a 3-year period there will be turnover within the
primary care community as well as a degree of education
loss as the time from education increases. This point high-
lights the need for more regular education as well as
education provided in different formats.

Conclusion

While there has been evidence to suggest that referrals for
UDT are in congruence with guidelines in some areas, in
rural areas referral, timely treatment and imaging during
initial evaluation remains largely outside of the recom-
mended guidelines. Our model of targeted education did
not improve these metrics in the short-term, which may
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reflect that healthcare access and utilization is a large

factor impacting adherence to the practice for UDT.

Additionally, more research is needed to evaluate whether

or not more diverse targeted education provided on

a regular basis to both physician and mid-level providers

would have a meaningful impact.
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