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ARTICLE INFO ABSTRACT

Purpose: Undescended testis (UDT) is the most common congenital anomaly of the male genitalia. The American
Urological Association guidelines recommend orchiopexy by age 18 months to ameliorate the risk of subfertility.
The study aim was to assess adherence to these guidelines on a national level.

Methods: We retrospectively reviewed both the State Ambulatory Surgery Database (SASD) in 2012 and the Pe-
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Orchiopexy underwent orchiopexy were included. Demographic data including age at repair as well as surgical subspecialty

Cryptorchidism and payer status were extracted.

Age Results: Analysis of the 2012 SASD for New Jersey, Florida, and Maryland yielded 1654 patients. The majority were
white, 791 (48.3%), with a median age at repair of 4 years (IQR 1-8). Most patients, 1048 (64%), had orchiopexy
later than age 2. A total of 844 males were identified from the PHIS database. Of these, 63% were white. The me-
dian age at repair was 5 years (IQR 1-9). There were 577 (68%) patients older than 2 years at orchiopexy.
Conclusion: Almost 70% of boys with undescended testes in the United States are undergoing orchiopexy at least
6 months later than the recommended age.

Type of study: Retrospective.

Level of evidence: IIL.

© 2017 Elsevier Inc. All rights reserved.

Undescended testis (UDT), or cryptorchidism, is the most common
congenital anomaly of the male genitalia [1]. The incidence is higher
in premature infants and spontaneous descent is common in the first
6 months of life. Failure of descent by 1 year of age occurs in 1% of
male infants and is an indication for repair [1,2]. Professional pediatric
and urological associations have progressively lowered the recom-
mended age of repair, or orchiopexy, which is surgical repositioning of
the testis within the scrotum [3-5]. Studies showing the negative effects
of the undescended testis on fertility because of impaired spermatogen-
esis, and the potential malignancy risk in older children have formed the
basis for these recommendations. A randomized controlled study com-
paring testicular volume, an indirect measure of spermatogenesis, in
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those who underwent repair at age 9 months compared to 3 years
showed earlier surgical treatment resulted in partial catch-up testicular
growth and that this was not the case in those delayed until age 3 [6].
The American Urological Association (AUA), in its most recent guideline
statement, recommends “in the absence of spontaneous testicular de-
scent by six months (corrected for gestational age), specialists should
perform surgery within the next year” [3].

Adherence to these guidelines has been investigated worldwide with
most studies showing that only a minority of boys undergo repair before
18 months [5,7-17]. A similar study in the United States using a large na-
tional database showed that only 43% of boys had surgery by 2 years of
age [18]. This study examined only tertiary level children's hospitals dur-
ing the period 1999 to 2008. Given that a significant proportion of pedi-
atric surgical procedures are performed outside of freestanding
children's hospitals [19], and with the most recent AUA guideline state-
ment release in 2014, this study sought to: (1) re-examine national ad-
herence using a more representative sample of the pediatric
population and (2) to highlight trends in the age of repair over time.
The study hypothesis was that the age of orchiopexy would be lower
compared to older studies, in line with recent consensus guidelines.
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1. Methods
1.1. Data sources and study population

A retrospective review was conducted of all patients aged <18 years
with a diagnosis of UDT who underwent orchiopexy. The diagnosis of
UDT was identified using the International Classification of Diseases,
Ninth Revision (ICD-9) code 752.51 and the International Classification
of Diseases, Tenth Revision (ICD-10) code Q5310. Orchiopexy was iden-
tified using the Current Procedural Terminology (CPT) codes 54,560,
54,640, 54,650 and 54,692 and the following ICD-10 codes: 0VSC0ZZ,
0VSB0ZZ, 0VSB3ZZ, 0VSB4ZZ,0VS90ZZ, 0VS93ZZ, and 0VS94ZZ. Patients
were only included if the procedure was done electively. That is, for data
extracted from the Pediatric Health Information System (PHIS), only
those with a patient type of “ambulatory surgery” were included. Simi-
larly for the State Ambulatory Surgery and Services Databases (SASD),
those with an admission status of “admitted on weekend” were
excluded.

In order to capture a representative sample of the population of chil-
dren undergoing orchiopexy, two large databases were used. PHIS was
used to investigate patients treated at specialty freestanding children's
hospitals and SASD was used to investigate patients at other institutions
where children are treated, such as adult hospitals with a pediatric
wing. The years 2012 and 2015 were selected in order to identify any
trend in the age of repair before and after the release of the AUA guide-
lines in 2014. For the purposes of this study orchiopexy was considered
an outpatient or ambulatory surgery procedure, although it is also occa-
sionally done as an inpatient.

The Institutional Review Board of Ann & Robert H. Lurie Children's
Hospital of Chicago deemed the study exempt and, given the use of
de-identified data, a waiver of informed consent was obtained. (IRB
2017-729).

1.1.1. State ambulatory surgery and services databases (SASD)

SASD is a part of the family of databases developed by the Agency for
Healthcare Research and Quality (AHRQ) through a Federal-State-
Industry partnership for the Healthcare Cost and Utilization Project
(HCUP). The SASD contains encounter-level data for hospital-owned
and nonhospital-owned ambulatory surgery facilities and outpatient
services and spans thirty-five (35) states. Participating data organiza-
tions control the data elements that can be released so there is some
variation in the types of data available by State and also by data year.
The database contains more than 100 clinical and nonclinical variables
typically included in a discharge abstract, irrespective of payer status in-
cluding those covered by public and private insurance as well as the un-
insured. Core data elements include demographic as well as diagnostic
and procedure data. A separate charges file contains detailed charge in-
formation. SASD allows linkage of datasets by hospital identifiers, for ex-
ample to the State Inpatient Databases (SID) also sponsored by AHRQ.
SASD files are purchased through the HCUP Central Distributor [20].

For this study, we used SASD from three states, New Jersey (N]),
Maryland (MD) and Florida (FL), for the year 2012. NJ, MD, and FL
were included as a convenience sample due to availability of data for
only these states.

1.1.2. Pediatric health information system (PHIS)

Data were obtained from the Pediatric Health Information System
(PHIS), an administrative database that contains inpatient, emergency
department, ambulatory surgery and observation encounter-level data
from over 45 not-for-profit, tertiary care pediatric hospitals in the
United States, affiliated with the Children's Hospital Association (Over-
land Park, KS). The Children's Hospital Association and participating
hospitals are responsibility for the overall quality and reliability of the
data. Truven Health Analytics (Ann Arbor, MI) also manages portions
of the data submission and quality processes. Participating hospitals
provide discharge/encounter data including demographics, diagnoses,

and procedures for the purposes of external benchmarking. Resource
utilization data (e.g. pharmaceuticals, imaging, and laboratory) are
also submitted into PHIS. Data are de-identified at the time of data sub-
mission, and subjected to a number of reliability and validity checks be-
fore being included in the database [21].

For this study we queried PHIS from January 1 to December 31, 2015.
Administrative approval from the PHIS was obtained before data extrac-
tion and analysis.

1.2. Variables

Demographic data were extracted including age, ethnicity, race and
payer type. From the PHIS database we also extracted data on surgical
subspecialty, chronic conditions/comorbidities, and hospital location.
The main outcome measure was age at orchiopexy.

1.3. Statistical analysis

Data from consecutive patient records were obtained for the speci-
fied time period from SASD and PHIS. Descriptive statistics were used
to characterize the patient cohort. Data from each dataset was analyzed
and reported separately. SASD data from each of the three states (NJ,
MD and FL) were appended into one cohort for analysis. Using the cur-
rent AUA guideline of repair of undescended testis (orchiopexy) by no
later than 18 months, patients were dichotomized by age into two
groups - less than 2 years old, and 2 years or older. Those in the latter
group were considered to have undergone “late” repair. The association
between timing of repair and ethnicity, surgical subspecialty and payer
status was evaluated using Chi-square analysis. Analyses were per-
formed using STATA version 10 (StataCorp, College Station, TX). A p-
value less than 0.05 was considered statistically significant.

2. Results
2.1. SASD (NJ, MD, FL) 2012

A total of 1638 patients <18 years old who underwent orchiopexy
for UDT were identified across the three states (NJ, MD and FL). The ma-
jority, 791 (48.3%), was White. Median age at orchiopexy was 4 years
(Interquartile Range (IQR) 1-8) and 1048 (64%) underwent repair at
>2 years old (Table 1).

2.2. PHIS 2015

A total of 844 patients were identified who met inclusion criteria.
The majority, 531 (62.9%), were White and non-Hispanic, 558 (66.1%).
Most procedures were performed by Urology, 741 (88%), and 74 (9%)
by Pediatric Surgery. Chronic conditions were present in 44 (5.2%) pa-
tients. Median age at orchiopexy was 5 years (IQR 1-9) and 577 (68%)
underwent repair at >2 years old (Table 1).

There were no significant associations noted between age at
orchiopexy with ethnicity (p = 0.56), surgeon subspecialty (p =
0.82), payer status (p = 0.33), presence of chronic conditions (0.76),
or hospital city (p = 0.26) (Table 2).

Fig. 1 demonstrates the median age of repair for the two datasets.

3. Discussion

This study demonstrates that the median age of orchiopexy in boys
with UDT appears to be similar in both children's and non-children's
hospitals, ranging from 4 to 5 years old. In this study, nearly 70% of
boys in the United States underwent the procedure at age >2 years
old, corresponding to at least 6 months outside of the time frame rec-
ommended by multiple society guidelines, including the AUA. There
were no associations noted between late repair and patient ethnicity,
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Table 1
Baseline characteristics and age at repair of patients with UDT who underwent orchiopexy
using SASD and PHIS databases.

SASD PHIS
N = 1638 N = 844

Race, n (%)

White 791 (48.3) 531 (62.9)

Black 309 (18.9) 91 (10.8)

Hispanic 384 (234) -

Asian or Pacific Islander 34 (2.1) 29 (34)

Native American 5(0.3) 6(0.7)

Other 82 (5.0) 140 (16.6)

Unknown 33(2.0) 47 (5.6)
Ethnicity, n (%)

Hispanic - 215 (25.5)

Non-Hispanic - 558 (66.1)

Unknown -- 71 (84)
Payer, n (%)

Private insurance - 464 (55.0)

Public insurance - 370 (43.8)

Self-pay or other - 9(1.1)

Missing - 1(0.1)
Surgical subspecialty, n (%)

Urology - 741 (87.8)

Pediatric Surgery - 74 (8.8)

Other - 29 (34)
Comorbidities - 44 (5.2)
Age at repair, y, median (IQR) 4(1-8) 5(1-9)
Age at repair, n (%)

22 yo 1048 (64.0) 577 (68.4)

<2yo 590 (36.0) 267 (31.6)

surgical subspecialty, payer status, hospital, or presence of chronic
conditions.

Within the international community, guidelines have been
established around the timing of orchiopexy for UDT. The Nordic con-
sensus, for example, recommends orchiopexy between 6 and
12 months [4]. In other nations, 18 months is considered the upper
limit of the recommended age range for surgical intervention [2,5]. Sev-
eral investigators have examined adherence to these guidelines world-
wide and have found, similar to the present study, that the majority of
patients are not undergoing surgery in the recommended time frame.
The proportion of children who underwent late repair in these prior
studies ranged from 60% to 95% with the average age at operation vary-
ing from 1.6 to 5.1 years [7-17]. However, some studies examining
trends have shown that adherence is steadily increasing over time
with more boys undergoing timely repair [5,10].

In the United States, the AUA, supported by the American Academy
of Pediatrics, recommends orchiopexy by 12 months of age and no
later than 18 months [3]. Kokorowski et al. investigated adherence to
these guidelines using the Pediatric Health Information System and
found that between 1999 and 2008 only 43% of patients had surgery

Table 2
Univariate analysis of associations between “late” repair and ethnicity, payer status and
surgeon subspecialty using the PHIS database.

Characteristic Age of repair <2y  Age of repair>2y  pvalue
Ethnicity, n (%) 0.56
Hispanic 70 (32.6) 145 (67.4)
Non-Hispanic 171 (30.7) 387 (69.3)
Unknown 26 (36.6) 45 (63.4)
Payer, n (%) 0.33
Private Insurance 144 (31.0) 320 (69.0)
Public Insurance 120 (32.4) 250 (67.6)
Self-pay/Other 3(33.3) 6 (66.7)
Missing 0(0) 1(100)
Surgeon subspecialty, n (%) 0.82
Urology 236 (31.8) 505 (68.2)
Pediatric Surgery 22 (29.7) 2 (70.3)
Other 9 (31.0) (69.0)
Comorbidities, n(%) 13 (30) 1(70) 0.76
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Fig. 1. Age at orchiopexy among patients with UDT in the United States.

by age 2 [18]. Using the same database from 2015 we found this propor-
tion to be even lower, suggesting that among children's hospitals, the
timing of repair has shown no improvement. In a single institution
study out of West Virginia, 21% had orchiopexy by 12 months of age
and 30% within the 13-24 month period [22]. Poor adherence to the
guidelines on timing of orchiopexy has thus been shown to be a national
dilemma with little change over time when our study is compared to
older reports.

Both race and insurance type have been identified by some investi-
gators as factors significantly associated with late repair. Those who
are privately insured have been shown to have higher odds of undergo-
ing timely orchiopexy and Black patients are more likely to undergo late
repair than Whites [10,18,23]. Further, Kokorowski et al. suggested that
the most important predictor of early surgery was the hospital where
surgery was performed [18]. This study did not find significant associa-
tions on univariate analysis with ethnicity, payer status, hospital loca-
tion, or presence of comorbidities.

Referral practices also have a significant influence on the timing of
orchiopexy. The AUA guidelines recommend that primary care pro-
viders ought to “palpate testes for quality and position at each recom-
mended well-child visit” and further that referral to a specialist be
initiated expeditiously if there is no spontaneous descent by six months.
The guidelines recommend against the use of ultrasound or other imag-
ing modalities in the evaluation of UDT since these studies do not assist
in decision-making [3]. Wei et al,, in a survey among primary healthcare
practitioners in China, found that only 14.3% would initiate a referral for
UDT at age 6-9 months [8]. A similar survey conducted in Singapore
found that 66% of healthcare professionals thought that orchiopexy
should be performed after 1 year of age [13]. In a web-based survey
among primary care providers in the United States, there was some de-
gree of confusion and significant variation in counseling practices re-
garding the risks of infertility and malignancy and almost 20% of
respondents waited until puberty to refer patients with UDT to a spe-
cialist [24]. In one single-institution review from New York, up to 25%
of patients with UDT underwent an ultrasound prior to referral [25].
Thus, despite the availability of professional guidelines, there is still sig-
nificant practice variation with respect to referrals for UDT. Provider and
family education have been shown to have a positive effect on decreas-
ing the age of corrective surgery and serve as critical tools for combat-
ting this public health problem [9,26]. Due to the limitations of the
administrative databases used for this study, it was not possible to
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uncover reasons for delay such as late referral. However the authors be-
lieve that a prospective qualitative study examining referral practices
and patient-related factors, such as change of insurance or change of
provider, may identify the factors contributing to delay as well as poten-
tial targets for intervention.

Adherence to professional guidelines regarding age of orchiopexy
for UDT has been viewed by many as a potential quality indicator for
the primary care of children [23,26,27]. The associations with hospital
type and the strong influence of referral practices suggest that these
are the targets for any interventions that would increase adherence on
a national level. Certainly, in other Western countries, adherence has
improved when education of families and primary care providers was
prioritized [5,26]. The stable rate of late repair in the United States
over more than a decade is especially concerning, and despite dispar-
ities around race and insurance status that have been shown in other
studies, our study suggests that delay affects most male children irre-
spective of these associations.

There are limitations to this retrospective review. The use of admin-
istrative databases means that the study is vulnerable to potential cod-
ing errors for both the procedure and the diagnosis. However, the
results are still robust enough to answer the aim of highlighting the
overall trend in age of repair. This study only examines outpatients al-
though there are some instances in which orchiopexy may be per-
formed as an inpatient, particularly if coupled with other diagnoses or
procedures. This may have led to under capture, but the authors believe
that this represents a very small percentage of patients and should not
change the overall implications of the results.

An additional coding limitation was that UDT and ascending testes
(those that are initially in the scrotum, but become displaced over time)
do not have separate ICD-9 codes. Thus, it is impossible to know what
proportion of older boys underwent orchiopexy for this entity compared
with true UDT. In addition, the absence of chart records from administra-
tive databases means that there are no data on prior testicular exams. The
incidence of testicular ascent varies from 3.2% to as high as 50% in some
reports, so it is unclear whether this may have significantly affected the
median age [1,28]. However, age at repair for both database populations
was normally distributed and not bimodal, with most children undergo-
ing repair before age 8. This younger population is therefore unlikely to
have a large proportion of those with testicular ascent.

4. Conclusion

Almost 70% of boys with UDT in two large datasets from the United
States underwent orchiopexy at least 6 months later than the age rec-
ommended by multiple society guidelines. Older studies have yielded
similar results, suggesting that poor adherence to the standard of care
has shown no improvement for over a decade. The contributions of re-
ferral practices and unnecessary imaging workup to delay in surgery
for UDT are important targets for future investigations. Interventions
aimed at reducing the age of orchiopexy can be then be developed
given the risks of malignancy and subfertility.
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