
Evaluation and Treatment of Cryptorchidism: AUA Guideline

Thomas F. Kolon, C. D. Anthony Herndon, Linda A. Baker, Laurence S. Baskin,

Cheryl G. Baxter, Earl Y. Cheng, Mireya Diaz, Peter A. Lee, Carl J. Seashore,

Gregory E. Tasian and Julia S. Barthold

From the American Urological Assocation Education and Research, Inc., Linthicum, Maryland
Abbreviations

and Acronyms

AHRQ ¼ Agency for Healthcare
Research and Quality

CT ¼ computerized tomography

DSD ¼ disorder of sex
development

FDA ¼ Food and Drug
Administration

FS ¼ Fowler-Stephens

FSH ¼ follicle-stimulating
hormone

GnRH ¼ gonadotropin-releasing
hormone

hCG ¼ human choronic
gonadotropin

LH ¼ luteinizing hormone

LHRH ¼ luteinizing
hormone-releasing hormone

MIS ¼ m€ullerian inhibiting
substance

MRI ¼ magnetic resonance
imaging

UDT ¼ undescended testis

US ¼ ultrasound

The complete guideline is available at
Purpose: Cryptorchidism is one of the most common pediatric disorders of the
male endocrine glands and the most common genital disorder identified at birth.
This guideline is intended to provide physicians and non-physician providers
(primary care and specialists) with a consensus of principles and treatment plans
for the management of cryptorchidism (typically isolated non-syndromic).

Materials and Methods: A systematic review and meta-analysis of the published
literature was conducted using controlled vocabulary supplemented with key
words relating to the relevant concepts of cryptorchidism. The search strategy
was developed and executed by reference librarians and methodologists to create
an evidence report limited to English-language, published peer-reviewed litera-
ture. This review yielded 704 articles published from 1980 through 2013 that
were used to form a majority of the guideline statements. Clinical Principles and
Expert Opinions were used for guideline statements lacking sufficient evidence-
based data.

Results: Guideline statements were created to inform clinicians on the proper
methods of history-taking, physical exam, and evaluation of the boy with
cryptorchidism, as well as the various hormonal and surgical treatment options.

Conclusions: Imaging for cryptorchidism is not recommended prior to referral,
which should occur by 6 months of age. Orchidopexy (orchiopexy is the preferred
term) is the most successful therapy to relocate the testis into the scrotum, while
hormonal therapy is not recommended. Successful scrotal repositioning of the
testis may reduce but does not prevent the potential long-term issues of infer-
tility and testis cancer. Appropriate counseling and follow-up of the patient
is essential.

Key Words: cryptorchidism, undescended testis, hormone,

infertility, testis cancer
http://www.auanet.org/education/guidelines/
cryptorchidism.cfm.
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CRYPTORCHIDISM or undescended testis
is one of the most common pediatric
disorders of the male endocrine
glands and the most common genital
disorder identified at birth. Cryptor-
chidism is defined as failure of a testis
to descend into a scrotal position.
This situation most commonly refers
to a testis that is present but in an
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extrascrotal position, but may also
lead to identification of an absent
testis. In the latter situation, the
testis is most commonly referred to as
vanishing (or vanished); consistent
with evidence suggesting that it was
present initially but disappeared
during development most likely due
to spermatic cord torsion or vascular
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338 EVALUATION AND TREATMENT OF CRYPTORCHIDISM
accident. The main reasons for treatment of crypt-
orchidism include increased risks of impairment of
fertility potential, testicular malignancy, torsion
and/or associated inguinal hernia. The current
standard of therapy in the United States is orchid-
opexy (orchiopexy is the preferred term), or surgical
repositioning of the testis within the scrotal sac,
while hormonal therapy has fewer advocates. Suc-
cessful scrotal relocation of the testis, however,
may reduce but does not prevent these potential
long-term sequelae in susceptible individuals. The
purpose of this guideline is to provide physicians
and non-physician providers (primary care and
specialists) with a consensus of principles and
treatment plans for the management of cryptorchi-
dism (typically isolated nonsyndromic; intensive
discussion of disorders of sex development is beyond
the scope of this guideline). The panel members
are representative of various medical specialties
(pediatric urology, pediatric endocrinology, general
pediatrics).
METHODOLOGY
The primary source of evidence for this guideline
was the systematic review conducted as part of
the Agency for Healthcare Research and Quality
Comparative Effectiveness Review titled Evalua-
tion and Treatment of Cryptorchidism (2012). That
report included systematic searches of MEDLINE�,
Figure
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Cumulative Index to Nursing and Allied Health
Literature, and EMBASE� for English-language
studies published from January 1980 through
February 2012 relevant to cryptorchidism. To cap-
ture more recently published manuscripts to
augment and broaden the body of evidence provided
in the original AHRQ report, the American Uro-
logical Association conducted additional supple-
mentary searches of PubMed� and EMBASE for
relevant articles published between January 1980
and March 2013 that were systematically reviewed
using a methodology developed a priori. In total,
these searches yielded 704 studies, after exclusions,
that were used to inform the statements presented
in the guideline as Standards, Recommendations
or Options and the accompanying treatment algo-
rithm (see figure). When sufficient evidence existed,
the body of evidence for a particular clinical action
was assigned a strength rating of A (high),
B (moderate) or C (low). In the absence of sufficient
evidence, additional information is provided as
Clinical Principles and Expert Opinions.

The AUA nomenclature system explicitly links
statement type to body of evidence strength and the
Panel’s judgment regarding the balance between
benefits and risks/burdens. For a complete discus-
sion of the methodology and evidence grading,
please refer to the unabridged guideline avail-
able at http://www.auanet.org/education/guidelines/
cryptorchidism.cfm.
.
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GUIDELINE STATEMENTS

Diagnosis

1. Providers should obtain gestational history
at initial evaluation of boys with suspected
cryptorchidism. (Standard; Evidence Strength:
Grade B)

Testicular descent occurs in two phases: trans-
abdominal descent and inguinoscrotal migration.
Initial transabdominal descent occurs in the first
trimester of gestation. At approximately 22e25
weeks of gestational age, the testes are located at the
internal ring. The inguinoscrotal phase of testicular
descent, which is androgen dependent, occurs be-
tween 25e30 weeks.1,2 Given the relatively late
migration of testes through the inguinal canal into
the scrotum, the prevalence of cryptorchidism is
higher in premature boys in the first months of life
(1e3% in full-term and 15e30% in premature male
infants).3 Descent of the testes into the scrotum is
probable in premature boys during the first months
of life, but is unlikely after six months of corrected
age.4,5 Obtaining the gestational age is thus critical
to the proper and timely referral of a child with
persistent undescended testes to a surgical specialist.

In addition to gestational age, low birth weight
for gestational age has also been closely associated
with cryptorchidism: the prevalence of cryptorchi-
dism in infants <900g is approximately 100%. The
prevalence of cryptorchidism decreases as the birth
weight of the infant increases, and is approximately
3% in infants weighing 2,700e3,600 g.3,6 Sponta-
neous postnatal testicular descent may be lower
in boys with cryptorchidism and a history of small-
for-gestational age compared to boys with cryptor-
chidism and normal birth weight.4,6

2. Primary care providers should palpate
testes for quality and position at each recom-
mended well-child visit. (Standard; Evidence
Strength: Grade B)

A UDT may be located in the abdomen, the
inguinal canal, the superficial inguinal pouch, the
upper scrotum, or, may rarely be in an ectopic loca-
tion (perineum, contralateral scrotum, or femoral).
Approximately 70% of UDTs are palpable.7 For
testes that are not palpable, approximately 30%
will be found in the inguinal-scrotal area, 55%
will be intra-abdominal, and 15% will be absent or
vanishing.8 Testicular position may change as
infants and children grow.

Spontaneous descent of testes may occur in the
first six months of life.4,5 Additionally, testes may
“ascend” out of the scrotum (acquired cryptorchi-
dism). Given the potential for change in testicular
position throughout childhood, careful evaluation
of the scrotum should be performed at every
scheduled well-child check.
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A genital examination should be performed at
every well-child check as outlined by the Bright
Futures of the American Academy of Pediatrics.9

Documentation of testes in the dependent scrotum
in the first few years of life should not preclude
continued examination of the genitals at every
scheduled clinic visit. Systematic genital examina-
tion will allow identification and referral of boys
with acquired cryptorchidism (see Guideline State-
ment 4). Acquired cryptorchid testes are at risk for
developing the same adverse histologic changes seen
in primary cryptorchid testes and contribute to
the number of orchiopexies performed.10 Continued
genital examinations will also allow identification
of boys with retractile testes. While retractile testes
do not require surgical correction, the risk of testic-
ular ascent may be higher in boys with retractile
testes than in boys whose testes are always posi-
tioned in the dependent scrotum.11 Therefore, chil-
dren with retractile testes should be monitored
for “ascent” of the affected testis.

3. Providers should refer infants with a his-
tory of cryptorchidism (detected at birth) who
do not have spontaneous testicular descent by
six months (corrected for gestational age) to
an appropriate surgical specialist for timely
evaluation. (Standard; Evidence Strength:
Grade B)

Testes that remain undescended by six months
(corrected for gestational age) are unlikely to
descend spontaneously.4 In order to facilitate timely
orchidopexy, boys whose testicle(s) remain unde-
scended by six months (corrected for gestational
age) should be referred to an appropriate surgical
specialist.12 The rationale for referral by six months
(corrected for gestational age) is the low probability
of spontaneous descent and the probable continued
damage to testes that remain in a non-scrotal
location.

4. Providers should refer boys with the
possibility of newly diagnosed (acquired)
cryptorchidism after six months (corrected
for gestational age) to an appropriate surgical
specialist. (Standard; Evidence Strength:
Grade B)

Acquired cryptorchidism is the ascent of a pre-
viously descended testis and subsequent inability
to manipulate the testis back into the scrotum.
Acquired cryptorchidism is a clinical condition
distinct from primary UDT and is easily differenti-
ated from congenital cryptorchidism if scrotal
testicular position has been documented since birth.
The prevalence of acquired cryptorchidism is 1e7%
and peaks around 8 years of age.13 The observation
that acquired cryptorchidism is more common in
boys with a history of proximal hypospadias sug-
gests that a common mechanism, such as aberrant
 Data Centre from ClinicalKey.com by Elsevier on October 17, 2018.
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340 EVALUATION AND TREATMENT OF CRYPTORCHIDISM
androgen signaling, may predispose to both anom-
alies in otherwise normal boys.14 Additionally,
boys with a history of retractile testes may be at
increased risk for testicular ascent.11,14 Reports
indicate that the same adverse histologic features
(e.g. loss of germ cells) found in primary UDTs are
also found in acquired cryptorchid testes.15

5. Providers must immediately consult an
appropriate specialist for all phenotypic male
newborns with bilateral, nonpalpable testes
for evaluation of a possible disorder of sex
development. (Standard; Evidence Strength:
Grade A)

Approximately 20e30% of all patients with
cryptorchidism have bilateral UDTs.4 In this situa-
tion, it is critical to determine if the gonads are
palpable or nonpalpable. A newborn with a male
phallus and bilateral nonpalpable gonads is poten-
tially a genetic female (46 XX) with congenital ad-
renal hyperplasia until proven otherwise. Failure to
diagnose congenital adrenal hyperplasia can result
in serious harm, as a high proportion of patients
with this condition are unable to regulate their
electrolyte levels and may present with shock,
hyponatremia and hyperkalemia.16 Thus, serum
electrolytes should be monitored. Additionally, kar-
yotype and a hormonal profile (including 17-
hydroxyprogesterone levels, luteinizing hormone,
follicle-stimlating hormone, testosterone and an-
drostenedione) must be obtained with simultaneous
consultation with pediatric endocrinology and pedi-
atric urology. Although the initial electrolyte eval-
uation can be obtained by the first-line provider,
consultation with above specialists should be ob-
tained due to the complexity of the condition and
the need for coordinated multi-specialty care.

6. Providers should not perform ultrasound
or other imaging modalities in the evaluation
of boys with cryptorchidism prior to referral,
as these studies rarely assist in decision mak-
ing. (Standard; Evidence Strength: Grade B)

In the hands of an experienced provider or
specialist, more than 70% of cryptorchid testes
are palpable by physical examination and need
no imaging. In the remaining 30% of cases with
a nonpalpable testis, the challenge is to confirm
absence or presence of the testis. At this time, there
is no radiological test that can conclude with 100%
accuracy that a testis is absent. Therefore, a surgi-
cal exploration, such as diagnostic laparoscopy (or
open exploration), must be performed on all non-
palpable unilateral and most bilateral cryptorchid
patients.

US is non-contributory in routine use, with
sensitivity and specificity to localize a nonpalpable
testis at 45% and 78%, respectively.17 US cannot
reliably localize a nonpalpable testis or confirm an
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absent/vanished testis. The cost and ionizing radi-
ation exposure associated with CT scanning pre-
cludes its use. MRI with or without angiography
has been more widely used with greater sensitivity
and specificity but is deterred by cost, low avail-
ability and need for anesthesia.18

7. Providers should assess the possibility
of a disorder of sex development (DSD)
when there is increasing severity of hypospa-
dias with cryptorchidism. (Recommendation;
Evidence Strength: Grade C )

A newborn boy with bilateral nonpalpable testes
must be evaluated for disorder of sexual development
and should not be circumcised until after the workup
is complete, even if a completely normal phenotypic
penis is documented on examination. A 46 XX indi-
vidual with severe congenital adrenal hyperplasia
can be mistaken for a boy with bilateral cryptorchi-
dism. The possibility of DSD, or other syndromes
should also be entertained when unilateral or bilat-
eral cryptorchidism is present with phallic anoma-
lies, such as hypospadias or micropenis.

8. In boys with bilateral, nonpalpable testes
who do not have congenital adrenal hyper-
plasia, providers should measure m€ullerian
inhibiting substance or anti-m€ullerian hor-
mone and consider additional hormone
testing to evaluate for anorchia. (Option;
Evidence Strength: Grade C )

Masculinized infants with bilateral nonpalpable
testes require prompt careful consideration and
testing. Partially or completely masculinized in-
fants with bilateral nonpalpable testes must be
rapidly evaluated for 46 XX DSD due to life-
threatening congenital adrenal hyperplasia (dis-
cussed above).

In contrast, if the infant with bilateral non-
palpable testes has normal penile development or
micropenis and 46 XY karyotype, an evaluation to
distinguish vanishing testis syndrome (bilateral
congenital anorchia) versus bilateral abdominal
testes is warranted. The latter is approximately
20 times more frequent than bilateral anorchia.19

In order to avoid surgical exploration in the 46 XY
male with anorchia, studies to assess for the pres-
ence of any viable testicular tissue should include
serum MIS and additional hormone testing (inhibin
B, FSH, LH, and testosterone) should be considered.

Within the testis, Leydig cells respond to endog-
enous LH or exogenous hCG by producing testos-
terone, while Sertoli cells respond to endogenous
FSH by producing MIS and inhibin B. In infants
with anorchia, the postnatal testosterone surge
will be absent. In the recent past, intramuscular
injections of hCG with serum testosterone levels
(hCG stimulation test) were recommended in the
evaluation of bilateral nonpalpable testes to assess
B Data Centre from ClinicalKey.com by Elsevier on October 17, 2018.
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for Leydig cell function or absence. The failure of
testosterone to increase after hCG stimulation alone
is not diagnostic of anorchia; testicular dysgenesis
with UDT may fail to respond to hCG stimulation.
If the hCG stimulation test is used, it must be
confirmed with a significant elevation in serum
FSH and LH.

If the patient has anorchia and is less than
12 months of age, serum LH is high, FSH is high,
MIS and inhibin B are undetectable, and testos-
terone is low. While the utility of hCG stimulation
testing remains disputed, most recent studies sug-
gest that a phenotypic 46 XY male with bilateral
nonpalpable testes has isolated anorchia if unde-
tectable levels of MIS and inhibin B with an
elevated FSH level are present,20 making neither
hCG stimulation testing nor surgical exploration
necessary for the diagnosis of isolated anorchia.21

If the endocrine markers of Sertoli and Leydig
cell function are normal, then testicular tissue is
present despite being not palpable and surgical
exploration is necessary.

9. In boys with retractile testes, providers
should assess the position of the testes at least
annually to monitor for secondary ascent.
(Standard; Evidence Strength: Grade B)

Studies have reported an extremely broad range
of incidence of testicular ascent out of the scrotum
(between 2-45%) in boys with retractile testes.11,22 It
has been well documented that retractile testes are
at increased risk for testicular ascent22 which may
be mechanistically related to the presence of a hy-
peractive cremasteric reflex, foreshortened patent
processus vaginalis or entrapping adhesions.

Treatment

10. Providers should not use hormonal ther-
apy to induce testicular descent as evidence
shows low response rates and lack of evidence
for long-term efficacy. (Standard; Evidence
Strength: Grade B)

Hormones to induce descent. Primary hormonal
therapy with hCG or luteinizing hormone-releasing
hormone or gonadotropin-releasing hormone has
historically been used for many years, mostly in
countries other than the United States.

hCG stimulates production of androgens by the
Leydig cells. The action of hCG is virtually identical
to that of pituitary LH although hCG appears to
have a small degree of FSH activity as well. It
stimulates production of androgens by the Leydig
cells. Although an individual study on the efficacy of
hCG may show a reasonable effect in inducing
testicular descent, the overall review of all available
studies fails to document long-term efficacy, and a
significant risk of recurrence.23,24 Success rates for
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descent into the scrotum are 25e55% in uncon-
trolled studies, but decrease to only 6e21% in ran-
domized, blinded studies. Distal inguinal testes in
older boys are more likely to descend in response to
hormonal treatment than abdominal testes. Side
effects of hCG treatment seen in up to 75% of boys
include increased scrotal rugae, pigmentation, pubic
hair, and penile growth, which may regress after
treatment cessation. A total dose of more than
15,000 IU of hCG must be avoided since it may
induce epiphyseal plate fusion and retard future
somatic growth.25

LHRH analogs stimulate the release of the pitu-
itary gonadotropins LH and FSH, resulting in a
temporary increase of gonadal steroidogenesis.
Success rates in uncontrolled studies range from
13-78% while better controlled investigations
resulted in 6-38% success.26,27 The recognized side
effects of LHRH/GnRH (increased androgens,
including increased penile or testicular size, scrotal
erythema, or erections) seem to be less than seen
with hCG. No long-term evaluation of LHRH
treatment was done. For hCG and GnRH it has been
reported that hormonal treatment may harm the
germ cells in one to three-year old cryptorchid
boys who did not respond to the hormones used to
induce testicular descent.28

Hormones to improve fertility. No reports on long-
term fertility outcomes following isolated hormonal
therapy (no surgery at any time) were found in
our literature search. Hormonal therapy may have
value to optimize germ cell maturation and/or
sperm production. LHRH or hCG administration
prior to orchidopexy has been shown to improve
the fertility index on biopsies obtained at the time
of orchidopexy.29

11. In the absence of spontaneous testicular
descent by six months (corrected for gesta-
tional age), specialists should perform surgery
within the next year. (Standard; Evidence
Strength: Grade B)

In a 10-year, retrospective study of 1,235
consecutive boys with cryptorchidism referred to
pediatric urology practice, all patients with even-
tual spontaneous descent initially presented by six
months (corrected for gestational age). Of those boys
initially presenting beyond age six months no pa-
tient had spontaneous testicular descent.4

Orchidopexy in the first 18 months of life is rec-
ommended to preserve available fertility potential.
In the majority of cases the total number of germ
cells is within the normal range in cryptorchid
testes during the first six months of life, but about
25% of the cryptorchid boys are born with a reduced
number of germ cells.30 After 15-18 months of age,
some cryptorchid boys lack germ cells in the testes
 Data Centre from ClinicalKey.com by Elsevier on October 17, 2018.
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342 EVALUATION AND TREATMENT OF CRYPTORCHIDISM
and the number of boys without germ cells in a
testicular biopsy increases to about 40% in bilateral
cryptorchid boys at 8e11 years of age.

12. In prepubertal boys with palpable,
cryptorchid testes, surgical specialists should
perform scrotal or inguinal orchidopexy.
(Standard; Evidence Strength: Grade B)

While it is optimal to perform surgery for the
cryptorchid testis by 18 months of age, there are
clear benefits to performing orchidopexy in all pre-
pubertal boys at the time of diagnosis of a cryptor-
chid testis.31 With regard to fertility, there has not
been any direct assessment or long-term follow-up
of patients with early v. late orchidopexy. Even
though progressive and adverse histologic changes
will occur in the cryptorchid testis prior to puberty,
there may be fertility benefits that can still be
realized with surgical correction of the cryptorchid
testis prior to puberty.32,33 It is widely recognized
that the cryptorchid testis is associated with an
inherent risk of malignant degeneration. Early
reports of this increased risk were likely over-
estimated and recent review of the literature sug-
gests that the overall relative risk is 2.75e8.31

Prepubertal orchidopexy results in a two- to six-
fold reduction in the relative risk compared with
postpubertal orchidopexy. In the post pubertal
child with cryptorchidism, consideration should be
given to performing an orchiectomy or biopsy,
although there needs to be careful consideration of
other factors including associated medical condi-
tions, anesthetic risk, and status of the contralat-
eral testis.31 Further discussion of the adult with
cryptorchidism is beyond the scope of this guideline.

Recent studies that have evaluated open surgical
intervention for the cryptorchid testis, even with
inclusion of testes that are intra-abdominal, the
overall success has been documented to be greater
than 96% (range from 89e100%) (table 1). Subse-
quent atrophy of the testis is very uncommon and
reported to be less than 2% (table 2).

For the palpable testis that is low lying, single
incision orchidopexy is also a viable option. This
primary scrotal approach was introduced by Bianchi
Table 1. Success rates after orchidopexy for nonpalpable testes (ope
Fowler-Stephens)

References/Country Quality Total No. Participants/Techn

Stec et al/United States35 Good 136/open or laparoscopic
Baker et al/United States36 Poor 226/laparoscopic
Chang et al/United States37 Poor 80/laparoscopic
Denes et al/Brazil8 Poor 46/laparoscopic
Dhanani et al/United States38 Poor 74/open or laparoscopic
Kim et al/South Korea39* Poor 67/laparoscopic
Moursy et al/Egypt40 Poor 66/laparoscopic

Total: 695

*Controlled for location, and all studies were of retrospective cohorts.
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and Squire34 and has since gained widespread use
and has been documented in retrospective studies
to be equally effective as two incision orchidopexy
in selected patients with testes located distal to
the external inguinal ring that can be mobilized
adequately via a scrotal incision.

13. In prepubertal boys with nonpalpable
testes, surgical specialists should perform
examination under anesthesia to reassess
for palpability of testes. If nonpalpable, sur-
gical exploration and, if indicated, abdominal
orchidopexy should be performed. (Standard;
Evidence Strength: Grade B)

A thorough examination should be performed
following induction of general anesthesia to further
determine if a testis is palpable. If the testis is
palpable, open orchidopexy should be undertaken.
However, if the testis remains nonpalpable, then a
decision needs to be made to either pursue laparo-
scopic or open exploration. Previous studies evalu-
ating laparoscopy for determining the location of the
testicle have reported similar findings to open
exploration.43 Depending on the training and com-
fort level of the individual surgeon with laparo-
scopic techniques, open surgical management of
the intra-abdominal testis is also appropriate given
the lack of evidence to demonstrate that laparo-
scopic techniques have distinct advantages over
open techniques with respect to success of the
orchidopexy itself.44,45

If an intra-abdominal testis is found with anat-
omy that is felt to be appropriate for salvage, one of
three surgical options can be chosen. The three types
of surgical repair that one may consider are primary
orchidopexy, one-stage Fowler-Stephens orchido-
pexy, and two-stage FS orchidopexy. Extensive re-
view of previous studies evaluating the effectiveness
of these procedures reveals that the success rate for
all three approaches exceeds 75%, with an overall
reported rate of 96.4% for primary orchidopexy,
78.7% for one-stage FS, and 86% for two-stage FS.
While initial review of these success rates may sug-
gest that primary orchidopexy is superior to the two
other FS approaches, one must take into account
n or laparoscopic, mixed techniques-primary, 1 or 2-stage

iques Total No. Testicles % Success (No. testicles treated)

156 89.1 (92)
263 97.2 (178)
92 100 (66)
54 96 (26)
83 100 (28)
86 98 (49)
76 100 (28)

Total: 810 Pooled % 96.4
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Table 2. Atrophy rates after orchidopexy for nonpalpable testes

References/Country Quality Total No. Participants Total No. Testicles % Atrophy (No. testicles treated)

Baker et al/United States36 Poor 226 263 2.2 (178)
Denes et al/Brazil8 Poor 46 54 4 (26)
Humphrey et al/United Kingdom41 Poor 48 20 0 (8)
Moursy et al/Egypt40 Poor 66 76 0 (33)
Radmayr et al/Austria42 Poor 84 57 0 (28)

Total: 470 Total: 470 Pooled % 1.83
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that all of these studies are observational cohorts
and are limited by selection bias, confounding by
indication and lack of randomization of the surgical
techniques in many of the studies.

14. At the time of exploration for a non-
palpable testis in boys, surgical specialists
should identify the status of the testicular
vessels to help determine the next course of
action. (Clinical Principle)

The identification of the testicular vessels should
be the objective of any exploration for a nonpalpable
testis. As previously mentioned in the guideline,
radiologic imaging is typically not helpful in this
situation because of its lack of both sensitivity and
specificity for the identification of an abdominal
testis. Regardless of surgical approach, the objective
of the procedure is the same, which is to either
identify the previously nonpalpable testis or identify
the termination of the testicular vessels (no testis
formation). The testicular vessels may end blindly
anywhere along the course of descent of the testis.
The exact location may range from the retro-
peritoneum along the psoas, the inguinal canal or
commonly the scrotum itself.

15. In boys with a normal contralateral
testis, surgical specialists may perform an
orchiectomy (removal of the undescended
testis) if a boy has a normal contralateral testis
and either very short testicular vessels and vas
deferens, dysmorphic or very hypoplastic
testis, or postpubertal age. (Clinical Principle)

When operating on an abdominal testis, situa-
tions may arise when the patient has an atretic
and/or short vas deferens, very short testicular
vessels that place the testis high within the retro-
peritoneum, a dysmorphic testis or a testis in a
postpubertal male. In these situations, an orchiec-
tomy may be prudent in the presence of a normal
contra-lateral descended testis. Another option for
treatment is autotransplant of the undescended
testis, however this has been done sparingly.46

16. Providers should counsel boys with a
history of cryptorchidism and/or monorchi-
dism and their parents regarding potential
long-term risks and provide education on
infertility and cancer risk. (Clinical Principle)

There are two major long-term concerns for pa-
tients with a history of cryptorchidism: an increased
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incidence of developing testicular cancer and a
heightened risk of subfertility.

Testicular Malignancy. Early reports stated a
significantly higher risk of carcinoma in an abdom-
inal testis; however, inclusion of boys with abnormal
karyotype and/or genitalia may have confounded
the results [49/100,000 (0.05%) to 12/1,075 (1%)];
however, inclusion of boys with abnormal karyotype
and/or genitalia may have confounded the results.47

Recent high quality studies have demonstrated that
orchidopexy performed before puberty decreases
the risk of testis cancer compared to those boys
with cryptorchidism who undergo orchidopexy after
puberty. The previously cryptorchid boy should be
taught how to perform a monthly testicular self-
examination after puberty to potentially facilitate
early cancer detection.

Fertility. Formerly bilateral cryptorchid men have
greatly reduced fertility compared with men with
a history of unilateral cryptorchidism and the
general male population.48 One retrospective study
showed a paternity rate of 62% (38% infertile) in
formerly bilaterally cryptorchid men compared with
a matched control group of 94% (6% infertile),
indicating a six fold increased risk.49 In contrast,
unilaterally cryptorchid men had a paternity rate of
89.5%, which is similar to the level of fertility found
in other studies of the general population (94%).
Examination of subfertility, or time to pregnancy,
shows that bilaterally cryptorchid men have greatly
increased waiting times to pregnancy (33.9 months
compared with 11.1 months for unilateral UDTs and
controls). An assessment of paternity among men
with monorchidism, whether as a result of an absent
testis or orchiectomy, found no difference compared
with those with unilateral cryptorchidism or control
men.50 Total germ cell count via biopsy at
orchidopexy was not associated with significant
changes in hormone levels or semen analysis results
in adulthood, but adult dark spermatogonia counts
were more significant. Testis biopsy at orchidopexy
may have limited use in predicting future fertility in
unilateral UDT but may be more clinically useful
in predicting fertility potential for those with
bilateral UDTs.

For boys with bilateral UDTs in whom no germ
cells were found on biopsy, there was approximately
 Data Centre from ClinicalKey.com by Elsevier on October 17, 2018.
opyright ©2018. Elsevier Inc. All rights reserved.
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a 75 to 100% risk of infertility.30 For unilateral
UDTs, a lack of germ cells in testicular biopsies
taken at surgery was associated with approximately
33% risk of later infertility.

Disclaimer

This document was written by the Evaluation and
Treatment of Cryptorchidism Guideline Panel of the
American Urological Association Education and
Research, Inc., which was created in 2013. The
Practice Guidelines Committee (PGC) of the AUA
selected the committee chair. Panel members were
selected by the chair. Membership of the committee
included urologists and other clinicians with specific
expertise on this disorder. The mission of the com-
mittee was to develop recommendations that are
analysis-based or consensus-based, depending on
Panel processes and available data, for optimal
clinical practices in the treatment of cryptorchidism.

Funding of the committee was provided by the
AUA. Committee members received no remunera-
tion for their work. Each member of the committee
provides an ongoing conflict of interest disclosure to
the AUA.

While these guidelines do not necessarily estab-
lish the standard of care, AUA seeks to recommend
and to encourage compliance by practitioners with
current best practices related to the condition being
treated. As medical knowledge expands and tech-
nology advances, the guidelines will change. Today
these evidence-based guidelines statements repre-
sent not absolute mandates but provisional pro-
posals for treatment under the specific conditions
described in each document. For all these reasons,
the guidelines do not pre-empt physician judgment
in individual cases.

Treating physicians must take into account var-
iations in resources, and patient tolerances, needs,
and preferences. Conformance with any clinical
guideline does not guarantee a successful outcome.
The guideline text may include information or rec-
ommendations about certain drug uses (‘off label’)
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that are not approved by the Food and Drug
Administration, or about medications or substances
not subject to the FDA approval process. AUA urges
strict compliance with all government regulations
and protocols for prescription and use of these sub-
stances. The physician is encouraged to carefully
follow all available prescribing information about
indications, contraindications, precautions and
warnings. These guidelines and best practice
statements are not in-tended to provide legal advice
about use and misuse of these substances.

Although guidelines are intended to encourage
best practices and potentially encompass available
technologies with sufficient data as of close of the
literature review, they are necessarily time-limited.
Guidelines cannot include evaluation of all data on
emerging technologies or management, including
those that are FDA-approved, which may immedi-
ately come to represent accepted clinical practices.

For this reason, the AUA does not regard tech-
nologies or management which are too new to be
addressed by this guideline as necessarily experi-
mental or investigational.
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