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University, _Istanbul Faculty of Medicine,
Department of Urology, 34093 Fatih, Çapa,
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Review Article
Undescended testis: A
roundtable discussion based on
clinical scenarios e Part 1
Numan Baydilli a,1,2, M. _Irfan Dönmez b,*,1,2,
Duncan T. Wilcox c, Faruk Hadziselimovic d,
Yutaro Hayashi e, Josef Oswald f, Orhan Ziylan b,
Jorgen Thorup g, Klaus Kapelari h, Tarkan Soygür i,
Luciano Alves Favorito j, Luis H. Braga k,
Lisette A. ’t Hoen l,1, Fardod O’Kelly m,1,
Simone Sforza n,1, Rianne Lammers o,1,
Edoardo Bindi p,1, Irene Paraboschi q,1,
Bernhard Haid f,1, Yesica Quiroz Madarriaga r,1,
Beatriz Banuelos Marco s,1
Summary
Undescended testis (UDT, cryptorchidism)
is the most common congenital anomaly of
the genital tract. Despite its high inci-
dence, the management of UDT varies be-
tween specialties (urology, pediatric
surgery, pediatric urology, pediatric endo-
crinology). Therefore, as the European As-
sociation of Urology e Young Academic
of Pediatrics, Children’s Day Care Center Liesta
Switzerland eDepartment of Pediatric Urology Nag
Sciences, Nagoya, Japan fDepartment of Pediatric
Austria gDepartment of Pediatric Surgery, Copenhage
Denmark hDepartment for Children and Adolescen
Austria iDivision of Pediatric Urology, Department o
Ankara, Turkey jUnidade de Pesquisa Urogenital, Uni
de Janeiro, RJ, Brazil kDepartment of Surgery/Ur
Canada lDepartment of Pediatric Urology, Erasmus
Children’s Hospital, Rotterdam, the Netherlands m

University College Dublin, Dublin, Ireland nPaediatr
Florence, Florence, Italy oDepartment of Urology, U
the Netherlands pOspedale Pediatrico G Salesi, Dep
Hospital, Ancona, Italy qDepartment of Pediatric
Maggiore Policlinico, Milano, Italy rDivision of Ped
Puigvert, Barcelona, Spain sDepartment of Urology, U
1 On behalf of European Association of Urology-Youn
Group.
2 Both authors contributed equally.

Company. Published by Elsevier Ltd. All rights
Urologists Pediatric Urology Working
Group, we requested experts around the
world to express their own personal ap-
proaches against various case scenarios of
UDT in order to explore their individual
reasoning. We intended to broaden the
perspectives of our colleagues who deal
with the treatment of this frequent genital
malformation.
l, Cryptorchidism Research Institute, Liestal,
oya City University Graduate School of Medical
Urology, Hospital of the Sisters of Charity, Linz,
n University Hospital Rigshospitalet, Copenhagen,
t Medicine, Innsbruck Medical University, Tyrol,
f Urology, Ankara University School of Medicine,
versidade do Estado do Rio de Janeiro e Uerj, Rio
ology, McMaster University, Hamilton, Ontario,
MC University Medical Center, Rotterdam-Sophia
Division of Paediatric Urology, Beacon Hospital,
ic Urology, Meyer Children Hospital, University of
niversity Medical Center Groningen, Groningen,
artment of Pediatric Urology, G Salesi Paediatric
Urology, Fondazione IRCCS Ca Granda Ospedale
iatric Urology, Department of Urology, Fundació
niversity Hospital Clinico San Carlos, Madrid, Spain
g Academic Urologists Paediatric Urology Working

reserved.
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Introduction

Undescended testis (UDT, cryptorchidism) is a common
clinical problem with an estimated prevalence ranging from
0.1 to 9% at birth and 1.1e2.1 % at 1 year of age [1]. Pre-
vious studies have indicated that incomplete testicular
descensus is multifactorial (genetic, maternal and envi-
ronmental) [2]. UDT has been shown to implicate short and
long-term issues including testicular torsion/inguinal her-
nia, hypogonadism or testicular cancer [3]. Surgical treat-
ment, namely as orchi(d)opexy, constitutes the basis of the
treatment which is advised to be completed before 18
months of age latest [4,5] with a historical evolution of
earlier intervention during the last 20 years. Well-
implemented surgical techniques can achieve high rates
of success, with the actual approach (inguinal, scrotal,
laparoscopic, vessel dissecting) being routinely discussed in
literature [6]. Hormonal stimulation, which had been a
mainstay of treatment in the beginning of the century, has
witnessed diminished use during the last decade, due to
very low efficacy concerning testicular descent. There has
been a resurgence recently however, as there is growing
evidence relating to the use of hormonal treatment in
selected patients to foster germ cell development, espe-
cially in bilateral disease [7,8]. Despite the high prevalence
of the condition and the vast body of research, as well as
fairly clear international guideline recommendations, clin-
ical management varies significantly. Additionally, the en-
tity of undescended testes encompasses a wide spectrum of
clinical manifestations, ranging form apparently simple and
uncomplicated cases to highly complex situations that
surgical approaches involve vascular dissection, where
hormonal as well as reproductive function is at risk.

The aims of this roundtable discussion series were to
highlight global differences in clinical practice by present-
ing the views of renowned international experts and to put
them into perspective by discussing the relevant literature.
Correspondingly, we intended to include a spectrum of
cases which would give a basis on clinical reasoning.

Experts were invited according to the personal opinions
of the members of the YAU Group taking into account as
well scientific as clinical expertise. Consequently, a total
of 10 experts were asked to comment on 11 clinical sce-
narios that will be published in a series of two articles. The
manuscript is split into two parts consisting of five sce-
narios for the Part 1 and six scenarios for the Part 2 for
enhanced readability. We sincerely thank the interna-
tional experts who contributed to this panel discussion.
(Duncan T. Wilcox (USA): DTW, Josef Oswald (Austria): JO,
Faruk Hadziselimovic (Switzerland): FH, Yutaro Hayashi
(Japan): YH, Orhan Ziylan (Turkey): OZ, Jorgen Thorup
(Denmark): JT, Klaus Kapelari (Austria): KK, Tarkan Soygür
(Turkey): TS, Luciano A. Favorito (Brazil): LAF and Luis H.
Braga (Canada): LHB))
Scenario 1

- Physical examination of a newborn reveals a right UDT at
the level of the external/superficial inguinal ring. How
would you inform and counsel the parents regarding the
potential management algorithms, and future func-
tional/developmental outcomes?

- How would you proceed with treating this patient?

All experts agreed on a chance of spontaneous testicular
descensus and advice to treat surgically if the testis has
not descended by 6e12 months. However, the role of
hormonal therapy and information on risks of infertility
and malignancy differed. JO stated that there is no
connection with possible infertility or malignancy in this
condition at this time of development. Also, if the testis
has not descended by 6th month, discussion of
Gonadotropin-releasing hormone (GnRH) therapy should
also be considered. Subsequently, if the testis does not
descend, this is an indication for surgery from 12 months
of age. FH preferred monthly or bimonthly physical ex-
amination until 6th month. YH plans for a clinic visit at 3
months of age and does not discuss about infertility or
malignancy at this time. He also advises to perform sur-
gery no later than 2 years of age and to consider a Bianchi
procedure [9] when testis is near the scrotum. DTW
explained that after 6 months the testis is unlikely to
spontaneously descend and therefore recommends to
orchidopexy prior to one year of age because of the slight
increased risk of cancer, and to allow for optimal endo-
crine function within the scrotum. Therefore, he arranges
a visit at 6 months of age. OZ informs the family that
scrotal position is crucial for the normal development of
the testis and there is almost no risk of infertility if the
testis is located in the scrotum at correct age. He dis-
cusses the increased malignancy risk if the treatment is
delayed for years but does not stress the point in order not
to cause unnecessary anxiety on parents. He would see the
baby at 6 months of age and if there is progression in
descent at the follow-up examination, he follows the baby
until one year of age. However, if there is no movement in
the position of the testis, he offers inguinal orchiopexy
between 6 and 9 months of age. JT indicates that the risk
of infertility in unilateral disease is low and the risk of
increased future malignancy risk is almost eliminated with
early surgery. KK recommended intranasal preoperative
hormone therapy (neo-adjuvant with GnRH, not hCG). TS
would not use hormonal therapy to facilitate descent but
states that GnRH analogues may improve future fertility
and should be discussed with parents. LAF specifies that he
would talk about the anomalies associated to unde-
scended testis (epididymal anomalies and patency of
processus vaginalis) in about 30 % of the cases. LHB warns
that patients should be appropriately called for examina-
tion at 3e6 months of age in order to arrange timely sur-
gery. Most experts would choose inguinal approach for the
given scenario whereas YH and DTW would proceed with a
scrotal approach.

It is evident that the approaches of surgeons vary in
clinical setting. Despite this common and seemingly sim-
ple case scenario, the array of statements displays the
many nuances in the management, where clear literature
is not available and also, how systemic (availability of
appointments) factors might influence treatment. How-
ever, it is obvious that there is consensus on surgery
within infancy as current evidence based knowledge pre-
vails [10].
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Scenario 2

- How would you treat a 1-year-old boy with a testis
located at the internal inguinal ring?

DTW: ‘If the testis is palpable, I would recommend that this
is treated with surgical repair. I attempt to bring the testis
down via a scrotal approach, which is usually successful’.

JO: ‘In principle, surgical, if possible one-stage, ther-
apy: if vessel transection is necessary, then the Koff pro-
cedure [11]. It would be ideal to see this child before the
age of one and to recommend a hormonal pre-treatment,
last but not least for spermatogonial maturation [12] and
due to the (local) paracrine effect with GnRH nasal spray
[13]’.

FH: ‘First treatment; Luteinizing hormone-releasing
hormone LH-RH followed by Human chorionic gonado-
tropin (HCG); one injection per week for three weeks, if
necessary. If unsuccessful, surgery after 3 months of last
HCG injection [8]’.

OZ: ‘If I palpate the testis, I always perform open
inguinal approach for an ideal preparation of hernia/proc-
essus vaginalis and dissection of the lateral transvers fascia
connection of the cord. Thus, mobilization of the vessels
and vas deferens would be superior. In case of a non-
palpable testis, I proceed with laparoscopy and prefer
two stage Fowler-Stephens (FS) laparoscopic orchiopexy’.

YH: ‘When the testis does not reach the scrotum after
inguinal incision, exposure of the spermatic cord and
transection of the patent processus vaginalis is required.
Also, I usually conduct the Prentiss procedure. I rarely
choose the Fowler-Stephens procedure because the sper-
matogenesis after the Fowler-Stephens procedure was
proved to be unacceptable by our experimental study [14]’.

KK: ‘As a pediatrician, I would recommend a one-stage
inguinal orchidopexy with preoperative intranasal neo-
adjuvant GnRH therapy, if there is not a compensatory
hypertrophy of the contralateral testis’.

TS: ‘If the testicle is palpable on the physical examina-
tion under general anesthesia, I would proceed with open
orchidopexy with high inguinal incision above the ring. I
would rather prefer one stage procedure with extensive
retroperitoneal dissection and I might use Prentiss maneu-
ver for re-routing the cord under the epigastric vessels if
needed’.

LAF: ‘If the testis is palpable, I treat with a surgery via
inguinal approach in one stage’.

LHB: ‘If the testicle was palpable at the internal inguinal
ring, then I would proceed with a classic inguinal orchid-
opexy. If the testicle is palpable at the internal inguinal ring
but the testicular pedicle is very short, i.e., it barely moves
during physical exam manipulation (palpation), then a
classic open Fowler-Stephens orchidopexy can be used with
great success’.

JT: ‘The testis is almost certainly non-palpable. There-
fore, I would schedule for a one stage laparoscopic assisted
orchidopexy. I would inform parents about an approximal
15 % risk of a non-satisfactory scrotal position indicating re-
do surgery and also inform about the risk of atrophy’.
There seems to be a clear trend to perform an open,
inguinal approach whenever possible and foremost if the
testis is palpable under anaesthesia [15]. Vessel dissecting
methods are only to be used if no other option is available -
all but one expert would advise for a staged approach in
such cases. On the other hand, as recent data indicated
hormonal therapy resulted in better sperm analysis results
even in unilateral disease [8], which is backed by previous
research showing the absence of mini-puberty as a possible
factor in these patients [16], some clinicians might tend to
give hormonal therapy even in single sided undescended
testis.

Scenario 3

- What is your preferred approach for a 10-month-old in-
fant with a right non-palpable testis, and an orthotopic
contralateral scrotal testis within a normal size range?

- Do you use any imaging modality etc. in order to assess
the presence of the testis, its location, or volume prior
to surgery? If yes, what modality do you prefer?

In such a case, some authors would directly proceed with
laparoscopy (LAF, JT) whereas most would repeat physical
examination under general anesthesia prior to laparoscopy
(OZ, KK, TS, LHB). DTW chooses another strategy: he would
start scrotally to see if he can identify the testis via
exploration or a testicular nubbin and if he cannot find the
testis scrotally, he would switch to a laparoscopic
approach. Regarding imaging, none of the authors except
from JO, OZ and YH would request US to confirm or exclude
a location in the groin or on the inner inguinal ring (peep-
ing) while they use US as a part of their clinical approach
and then proceed to laparoscopy while YH also uses MRI if
no testis is found in the US [17,18]. Further, LAF would use
US in obese patients. TS does not use US prior to surgery
unless there is a suspicion of difference of sexual devel-
opment so that Müllerian structures can be identified. In
case of non-blind ending vessels that proceed through the
internal inguinal ring JT would continue with an inguinal
exploration in order to remove the possible nubbin and
send for histological examination. A normal size contra-
lateral testicle would not affect TS’s approach. On the
other hand, YH indicates that the size of contralateral
scrotal testis provides valuable information for preopera-
tive counseling and treatment planning. According to their
clinical study, the optimal cut-off for contralateral testic-
ular hypertrophy with calipers was 21 mm and 1.6 cm3 [19].
Since the boy’s contralateral scrotal testis is within a
normal size range, he predicts that the right non-palpable
testis must be an intraabdominal testis and he would do a
laparoscopic orchiopexy. LHB suggests similarly on the use
of contralateral hypertrophy as their study showed
contralateral testicular cut-off length of 19e20 mm had the
best accuracy in predicting monorchism in boys aged 11e30
months with unilateral non-palpable testis [20]. JO also
assumes of an abdominal testis or high-scrotal testis in the
case of a normal contralateral testis and due to the absence
of contralateral hypertrophy (with high sensitivity when
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testis diameter >16 mm in US), he considers preoperative
GnRH therapy useful. FH would initially start with hormonal
treatment and if the testis is still not palpable or descended
after hormonal treatment he would proceed with surgery,
preferably laparoscopic.

Three controversial aspects can be clearly delineated in
this clinical scenario: 1. The use of US in the diagnosis 2.
The use of contralateral hypertrophy to guide management
and approach, as well 3. The indication for hormonal
treatment in non-palpable testes. These will be discussed
below.
Scenario 4

- A 5-year-old boy is brought to you with a complaint of an
empty scrotum most of the time. He was diagnosed with
retractile testes in a different clinic. How would you
define retractile testis?

- Do you use any type of volumetric assessment in patients
with retractile testis?

Although there seems to be a clear definition of retractile
testis, we noticed several small details that differ amongst
the experts. The overall agreement of retractile testis is
that the testis must remain in the scrotum, even tempo-
rarily, after manipulation into the scrotum. All authors
agree on a follow-up for retractile testes with the intervals
changing from 6 to 12 months.

OZ would recommend a follow-up examination in 6e12
months and only if he has some suspicion about the size or
consistency of the retractile testis, does he request volu-
metric assessment by scrotal ultrasonography. JO under-
lined that it appears to be mainly a functional (cremasteric)
problem combined with a loose distal (gubernacular) fixa-
tion of the testis rather than a problem of testicular
descent during development. YH prompted that 2 % of
retractile testes can become ascending testes, thus annual
examination is necessary [21]. On the other hand, DTW
stated that if he can bring the testis down into the scrotum
and if it can stay there, he recommends returning in 6
months to check again. LHB indicates that in case of
retractile testis he would reassure the parents that surgery
is not needed at that time and would continue to follow him
until age of 9 years with annual appointments bearing in
mind that adverse effects may not be obvious until the boy
reaches this age. FH favors yearly assessment.

LAF pursues periodical examination until adolescence or
the end of testicular migration to the scrotum. JO, KK and
TS all suggested that up to 30 % of retractile testes can
become ascended. TS is the only one who uses an orchid-
ometer in the clinical assessment. JT underscored that if
the testis is in a suprascrotal position and can be pulled
down to the upper scrotum, but does not remain there after
exhausting the cremasteric activity, it is defined as an un-
descended testis, and also requires orchidopexy. In addi-
tion, JT explained that if the testis remains in the upper or
lower scrotal position after the traction is released, his
recommendation is that the testis should not be subject to
treatment.

Although retractile testes often might cause difficulties
in clinical management with insecurity especially on the
parents side, all experts agree that while no therapy is
indicated, further follow-up is mandatory. It remains un-
clear as to the role of testicular size and on what embryo-
physiopathological basis the patients should be followed-
up, as well as for how long.

Scenario 5

- In a 9-month-old boy with bilateral UDT, both located
within the inguinal canal (canalicular), do you routinely
consider/request genetic testing and/or an endocrino-
logical evaluation?

- Do you prescribe any type of medication, for how long,
and before or after surgery?

There are many different opinions on this topic, with reg-
ular ongoing debate. Endocrinological and genetic assess-
ment before proceeding to surgery is supported by some of
the experts (TS, JT, KK, LHB, JO) when signs for DSD are
found, as well as in the presence of concomitant hypospa-
dias, genital ambiguity or scrotal hyperpigmentation. Also,
some (LHB, OZ, DTW, JO, LAF) would plan to refer to
endocrinological evaluation if testis or penis sizes are
abnormal.

Apart from that JT highlighted the importance of
testicular biopsy as if hypogonadotropic hypogonadism is
proven, he offers participation in a randomized double
blind, placebo-controlled study on the effect of 4 months
GnRH treatment on germ cell maturation.

Further, KK would prescribe intranasal GnRH-therapy
preoperatively for 4 weeks (3 � 2 sprays daily) depending
on the underlying diagnosis. TS advises GnRH analogues to
improve future fertility, but not for testicular descent. FH
endorses hormonal treatment and considers surgery with
biopsy if treatment fails. He also recommends Buserelin
(GnRH agonist) treatment (10 mg) on alternate days in the
evening if the histology confirms high infertility risk.

Regarding hormonal assessment, YH stated that their
group recently elucidated serum hormone levels could be
useful for the prediction of germ cell number per seminif-
erous tubule in bilateral cryptorchid boys aged <24 months
at surgery, although not covered by their health care sys-
tem [22]. JO would primarily recommend GnRH (nasal
spray) therapy for spermatogonial maturation, and orchid-
opexy on both sides around the first year of life.

It is impressive, how diverse the recommendations
concerning further diagnostics (DSD) in this case are: some
would do it routinely e sometimes even combining this with
intra-operative testicular biopsy whereas others only un-
dertake further diagnostics with additional signs of DSD or
penile/testicular size abnormalities. Most of the experts
would consider hormonal therapy with no clear consensus
reached, reflecting the ambiguity of this frequent clinical
situation.

Discussion

This roundtable discussion evidently confirmed that a high
global diversity exists in the management of undescended
testis. As the most common abnormality of the male geni-
talia, there is substantial data on this topic. However, it is
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obvious that these data have not been solid enough to
persuade clinicians in various continents to shape their
practice accordingly.

Most clinicians would expect testicular descent within
the first 6 months of life due to the well-established ‘mini-
puberty’ in the form of a gonadotropin peak that takes
place around 3e6 months of age. Surgical treatment is
generally planned up to 2 years of age, at the latest [5,23].
With evidence highlighting the potential benefits of early
treatment [24,25], aiming for orchidopexy at an earlier age
may lead to a reduction in the use of assisted reproduction
techniques, as demonstrated in a large, populations based
study as well as decrease in testicular cancer risk (relative
risk decrease from 5.4 to 2.2 when orchiopexy performed
<13 years of age) [26,27].

Use of hormonal therapy (GnRH) for undescended testis
has gained contemporary traction in some northern Euro-
pean countries, mostly for fertility concerns. This might be
attributed to the data published by these groups [13,28].
Also, recent evidence suggests a far more complex picture
regarding the benefits and risks of hormonal treatment in
these patients, with an emphasis to try to identify those
who might derive the greatest benefit [29e31]. The most
recent meta-analysis on this subject came up with a
conclusion that LHRH analogues may provide benefit in
some children with undescended testis regarding fertility
index [32]. However, this medication might be unavailable
in some countries.

For a testis located at the internal inguinal ring, which
can be assumed one of the most common clinical scenarios
in the clinical setting, there is broad consent about a pri-
mary inguinal approach, whereas if the testis cannot be
palpated under anesthesia, laparoscopy remains the
approach of choice through either a single or staged pro-
cedure. One interesting question relates to the use of ul-
trasound, which seems to be determined mostly by
systemic factors such as local availability. The literature
suggests a number needed to treat of 4e5 ultrasound exams
in order to spare one laparoscopic procedure, which needs
to be taken into account [33].

Regarding a unilateral non-palpable testis, only some of
the experts would request an ultrasound to detect a
peeping or ectopic testis e which is clearly determined by
geographical factors and the local guideline situation
[5,23]. Moreover, some would request an MRI as they have
shown some utility when used with fat-suppressed T2-
weighted and diffusion weighted imaging [17,18]. The ma-
jority of clinicians would start with laparoscopy in this case
while colleagues from western and northern Europe favor
hormonal treatment. Most would consider a staged, vessel
dissecting approach (Fowler-Stephens) if necessary, how-
ever, also a non-staged Koff procedure is discussed [11]. A
point of contention in the literature also relates to the
preservation of the gubernaculum, which might contribute
to a better outcome [34,35]. Whether contralateral hy-
pertrophy is important in clinical management appears to
be controversial. Despite clear data about high specificity
and sensitivity at between 16 and 18 mm to predict an
ipsilateral nubbin, the practicality of excising a nubbin
should be discussed [36,37]. Apparently, there is no clear
recommendation for the three points mentioned earlier on
this case scenario.
With regard to retractile testis there is a consensus that
initially no treatment is necessary, however individual
minor differences exist. As to the question of follow-up,
there is no consensus, however the literature does suggests
a considerable risk of secondary ascension with data about
embryologic underlying causes as well as associated harm
to the germ cells [38,39]. Also, it should be remembered
that histological studies have shown abnormal muscular
structures in retractile testes [40,41]. Volumetric assess-
ment mostly depends on personal preference.

Finally, in the case of bilateral undescended testes,
some would use GnRH analogues not to induce descent, but
to improve fertility, whereas most of the authors indicated
that genetic testing and hormonal work-up could be avoi-
ded if the testes are normal/near-normal sized with a
normal penis. These have been in accordance with the
published data available that also indicates mandatory
endocrinological and genetic evaluation when bilateral
undescended testes and signs of ambigus genitalia are
encountered [28,42]. Moreover, there is no consensus on
the initiation and duration of the treatment as well as the
evaluation of the effectiveness of treatment according to
testicular biopsy [43]. Last but not the least, a recent study
showed the use of low-dose postoperative LHRH every-
second-day improves fertility outcome in bilateral crypt-
orchidism [7].

Conclusion

Responses from experts around the world in the first part of
this roundtable discussion support the notion that man-
agement of UDT involves considerable variability. The wide
spectrum of approaches reflects the yet unclear data as
well as the importance of individualized decision making.
This should prompt further high quality experimental and
clinical studies with the aim of the development of un-
equivocal guidelines that could help clinicians throughout
the world provide better and more precise risk stratifica-
tion models.
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