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Summary
Introduction. Undescended testis is the most common con-
genital anomaly of the male urogenital tract. The main issues 
associated with this condition are decreased fertility and an 
increased risk for testicular cancer, which are minimized if 
early orchiopexy is performed. The objective of this study is to 
evaluate the age at orchiopexy at the Institute of Child and 
Youth Health Care of Vojvodina and to compare it to interna-
tional guidelines (American Urological Association, Canadian 
Urological Association and European Association of Urology). 
Material and Methods. A retrospective study included 457 patients 
operated on between 2010 and 2015. The recorded data were ana-
lyzed by Microsoft Excel Office 365 using means, medians, mini-
mums, maximums and standard deviations where appropriate. The 
patient age and current recommendations for timing of orchiopexy 
were analyzed as well. Results. The mean age at orchiopexy was 
69.47 months, and the median age was 64 months. Considering each 
year separately, no significant differences between mean and me-
dian age at orchiopexy were found. The percentage of orchiopexies 
performed before 24 months was 29% and 5% were performed 
before 12 months of age. The mean age at orchiopexy was 51.47 
months later than recommended by current international guidelines. 
Conclusion. This study confirmed that the age at orchiopexy in our 
sample was significantly delayed than recommended. It is necessary 
for all medical practitioners involved in child health care to share 
new information, trends and diagnostic-therapeutic algorithms 
about undescended testis and consequences of late treatment.
Key words: Orchiopexy; Cryptorchidism; Infant; Child, Preschool; 
Age Factors; Early Diagnosis; Time-to-Treatment; Physician’s Role; 
Practice Guideline

Sažetak
Uvod. Nespušteni testis je najčešća kongenitalna anomalija urogeni-
talnog trakta kod dečaka. Najznačajniji problemi koji se dovode u 
vezu sa ovim stanjem su poremećaji fertiliteta i povišen rizik obol-
evanja od karcinoma testisa, a čija pojava se značajno umanjuje 
izvođenjem orhidopeksije u ranom uzrastu. Cilj studije bio je utvrdi-
ti uzrast u kom se izvodi orhidopeksija na Institutu za zdravstvenu 
zaštitu dece i omladine Vojvodine, kao i uporediti ove rezultate sa 
međunarodnim preporukama (Američko, Kanadsko i Evropsko 
udruženje urologa). Materijal i metode. U retrospektivnu studiju 
uključeno je 457 pacijenata operisanih (orhidopeksija) od 2010. do 
2015. godine. Prikupljeni podaci analizirani su pomoću programa 
Microsoft Excel Office 365, a predstavljeni kao prosečne vrednosti 
uzrasta, medijane, najniže i najviše vrednosti, kao i standardne 
devijacije. Vršeno je i poređenje dobijenih vrednosti sa najnovijim 
preporukama za pravovremeno operativno lečenje nespuštenih tes-
tisa. Rezultati. Prosečni uzrast u trenutku operacije iznosio je 69,47 
meseci (medijana 64 meseca). Vrednosti ovih parametara nisu se 
značajno razlikovale u godinama posmatranja. Kod 29% dece 
orhidopeksija je urađena tokom prvih 24 meseca života, a u toku 
prvih 12 meseci kod 5% pacijenata. U poređenju sa aktuelnim pre-
porukama, operisana deca su bila u proseku 51,47 meseci starija od 
preporučenog uzrasta. Zaključak. Rezultati studije ukazuju da se 
orhidopeksija izvodi u značajno kasnijem uzrastu u odnosu na na-
jnovije preporuke. Neophodno je da svi zdravstveni radnici uključeni 
u rad sa decom budu u toku sa najnovijim saznanjima, trendovima 
i dijagnostičko-terapijskim algoritmima u lečenju nespuštenog tes-
tisa, odnosno sa posledicama kasnog terapijskog tretmana.
Ključne reči: orhidopeksija; nespušteni testis; odojče; predškolsko 
dete; uzrast; rana dijagnoza; vreme do lečenja; uloga lekara; pre-
poruke

Introduction

Undescended testis occurs in 1 – 4% of full-term 
and in 1 – 45% of premature infants. It is the most 
common congenital anomaly affecting the male 
urogenital tract.

This condition negatively affects the development 
of the testis [1–3]. The main issues associated with 
undescended testis are decreased fertility and an in-

creased risk for developing testicular cancer. This is 
due to the body’s core temperature, which is not opti-
mal for further development and functioning of the 
testis, whose optimal temperature is 33 degrees Cel-
sius, such as in the normal scrotal position [2, 4]. 

The undescended testis has a normal histological 
structure at birth. This means that germ cells are the 
prominent cells in the seminiferous tubules (testicular 
parenchyma). In the undescended testis, Sertoli and 
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Leydig cells are not affected by increased temper-
ature, whereas germ cells progressively decline. That 
is why the histological structure shows an apparent 
increase in the number of Leydig cells. There is also 
thickening of the basement membrane. By two years 
of age, 40% of undescended testes completely lose 
their germ cells [2, 5, 6]. 

Screening for undescended testis is done at 
every routine well child visit, when the finding is 
recorded in the medical history, and by physical 
examination. In medical history it is important to 
emphasize the corrected age and positive family 
history of an undescended testis. The corrected ges-
tational age gives a more accurate representation of 
the developmental stage of a preterm infant than the 
actual age. It is calculated by subtracting the num-
ber of weeks of prematurity from the actual age. 

Standard physical examination is done in supine 
and upright positions. For neonates and infants, 
physical examination is completed in a supine frog-
legged position (Figure 1). It must be performed at 
comfortable room temperature and with warm hands 
to minimise cremasteric reflex activation [3, 5]. 

During physical examination, a fine distinction 
must be made between a true undescended testis 
and a retractile testis. A true undescended testis 
either cannot be manually positioned into the scro-
tum, or if it is positioned into the scrotum it im-
mediately retracts. Retractile undescended testis 
can be manually placed into the scrotum and stays 
in the scrotum for some time before retracting again 
[3]. Our professionals informally call a true unde-
scended or gliding testis retractile, whereas retrac-
tile testes are referred to as migrating testes. In 
everyday professional communication this can be a 
confusing and serious problem.

A true undescended testis has never been visual-
ized in the scrotum by the physician or parents. On 
the other hand, retractile testis was present in the 
scrotum at birth and parents report seeing the tes-
ticle in the scrotum periodically [3].

Retractile testis is considered as a normal vari-
ant, where the cause for retraction is an overactive 
cremasteric muscle. These patients require close 
follow-up. The majority of retractile testes reside in 
the normal scrotal position after puberty. This is 
due to higher concentrations of androgens which 
diminish the cremasteric reflex. On the other hand, 
a minority of them progress to so-called acquired 
or ascended testes which require surgical treatment 
by orchiopexy [3].

If the testis does not spontaneously descend 
before six months of (corrected) age, the patient 
must be immediately referred to a pediatric urolo-
gist or pediatric surgeon. The decision is based 

solely on the medical history and physical exami-
nation [3].

During the last years, many researchers have 
done a great work summarizing new knowledge 
about this subject. In order to minimize the risk of 
suboptimal fertility and increased risk for testicular 
cancer, the American Urological Association (AUA) 
recommends orchiopexy between 6 and 16 months 
of age, the Canadian Urological Association (CUA) 
between 6 and 12 months, and the European As-
sociation of Urology (EAU) between 12 and 18 
months of age [1, 2, 7].

An undescended testis is usually treated by open 
or laparoscopic orchiopexy, with a one- or two-stage 
Fowler-Stephens procedure. Hormonal therapy is 
very rarely used for acquired undescended testis [3, 
5, 8, 9].  

The purpose of this retrospective study is to 
evaluate the average age at orchiopexy at the Insti-
tute of Child and Youth Health Care of Vojvodina 
and to make a comparison with current interna-
tional guidelines.

Material and Methods

This retrospective review was performed after 
obtaining permission from the institutional Ethics 
Committee. Data were analyzed for 457 patients 
that were hospitalized for an undescended testis. 
These patients underwent exploration and subse-
quent orchiopexy between January 2010 and De-
cember 2015 at the Clinic of Pediatric Surgery of 
our Institute.

The data were analyzed by Microsoft Excel Of-
fice 365 for: mean, median, minimum and maxi-

Abbreviations
AUA – American Urological Association 
CUA – Canadian Urological Association
EAU – European Association of Urology 
SD – standard deviation

Figure 1. Proper testicular examination in the supine, 
frog-legged position
Slika 1. Pravilan način pregleda testisa u ležećem, 
žabljem položaju deteta
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mum ages at orchiopexy; standard deviation (SD); 
mean and median ages at orchiopexy by year of 
operation individually; number and percentage of 
orchiopexies performed on patients younger than 
24 months (as recommended by the AUA, CUA and 
EAU) and younger than 12 months (as recommend-
ed by the CUA and AUA). 

Results

A total of 457 patients were included in this study. 
Data for 2 patients was incomplete. For patients who 
underwent surgery between 2010 and 2015, the mean 
age at orchiopexy was 69.47 months, and the median 
age was 64 months (SD+/- 49.23 months, range 8 – 332 
months) (Table 1). Considering each year separately, 
no significant difference was found between mean and 
median age at orchiopexy (Table 2). 

The results in Table 3 show that 124 (29%) or-
chiopexies were performed in patients younger than 
24 months. Considering each year individually, no 

significant difference was found. The results in Ta-
ble 4 show that only 29 (5%) orchiopexies were 
performed in patients younger than 12 months.

Finally, the results in Graph 1 represent the age 
(months) at which orchiopexy was performed at our 
institution and comparison with the recommended tim-
ing for orchiopexy by the CUA, AUA and EAU. The 
mean age at orchiopexy was 51.47 months later than 
recommended by current international guidelines.

Discussion

The optimal time for surgical treatment of an 
undescended testis has been debated for decades. It 
was speculated that earlier orchiopexy would lead 
to better fertility, and recommended age at orchiopexy 
has steadily declined. In the 1950’s, the age at or-’s, the age at or-s, the age at or-
chiopexy was 10 – 15 years, in the 1970’s it was 5 – 6 
years, in the late 1970’s and early 1980’s it declined to 
2 years of age. Current consensus for the optimal age 
for performing orchiopexy is between 12 and 18 

Januzović A, et al. Evaluation of the Age at Orchiopexy

Table 3. Orchiopexies performed before 24 months of age
Tabela 3. Orhidopeksije koje su izvedene tokom prva 24 meseca života deteta.

Year/Godina Patients < 24 months/Pacijenti < 24 meseci N/Broj Percentage/Procenat
2010 23 81 28.40%
2011 23 79 29.11%
2012 17 73 23.29%
2013 27 93 29.03%
2014 16 67 23.88%
2015 18 62 29.03%
January 2010 to December 2015
Januar 2010 do decembar 2015. 124 455 29.00%

Table 2. Mean, median, minimum and maximum age at orchiopexy (months) and SD by year of surgery from 
January 2010 to December  2015
Tabela 2. Prosečne vrednosti, medijana, najmanje i najviše vrednosti, kao i standardne devijacije (SD) uzrasta 
(izražene u mesecima) dece operisane od januara 2010. do decembra 2015. u trenutku izvođenja orhidopeksije, 
prikazane po godinama posmatranja.

Year
Godina 

N
Broj

Missing data
Nedostaju podaci

Mean 
Srednja

Median 
Medijana

Minimum Age
Najmlađi 

Maximum Age
Najstariji SD/SD 

2010 81 0 63.58 50 8 332 51.29
2011 80 1 72.01 67 9 186 51.25
2012 73 0 68.86 66 10 219 45.63
2013 94 1 68.63 54 8 197 50.74
2014 67 0 71.31 79 12 172 46.68
2015 62 0 73.94 67 12 186 49.56

Table 1. Mean, median, minimum and maximum age at orchiopexy (months) and SD for surgeries performed 
between January 2010 and December 2015
Tabela 1. Prosečne vrednosti, medijana, najmanje i najviše vrednosti, kao i standardne devijacije (SD) uzrasta 
(izražene u mesecima) dece operisane od januara 2010. do decembra 2015. u trenutku izvođenja orhidopeksije.

N
Broj

Missing data
Nedostaju podaci

Mean
Srednja 

Median 
Medijana 

Minimum Age 
Najmlađi 

Maximum Age 
Najstariji SD/SD

457 2 69.47 64 8 332 49.23



months [11–13]. Guidelines from AUA, CUA and EAU 
were considered in our study [3, 5, 7, 10].  

Our sample consisted of 455 patients operated 
on between 2010 and 2015. The mean age at or-
chiopexy was 69.47 months, and the median age was 
64 months. Our results indicate that the mean age 
at orchiopexy was 51.47 months and the median age 
was 32 months later than recommended. These re-
sults are not unusual, because the other authors 
found a similar gap between the current guidelines 
and clinical practice. Williams et al. (2018) found 
that the median age at orchiopexy in some United 
States hospitals (New Jersey, Maryland and Florida) 
was between 48 and 60 months. A number of papers 
published worldwide have observed the average age 
at orchiopexy between 19 and 61 months, which 
almost corresponded with our findings [7, 13, 14].

Our sample has shown that 124 patients (29%) 
underwent orchiopexy before 24 months of age and 
only 29 patients (5%) before 12 months. Again, our 

results reflect those found in the literature. Williams 
et al. reported that between 1999 and 2008, 43% of 
patients were operated on before 24 months. They 
also reported that in an institution in West Virginia, 
21% and 30% of patients were operated on before 
12 months and 24 months, respectively [7].  

We found no significant age difference at or-
chiopexy when we considered each year separately. We 
also analyzed the percentage of orchiopexies performed 
before 24 months of age and 12 months of age for each 
year individually, and found no statistically significant 
difference. These results are very similar with the pre-
vious study performed in our institution which covered 
the period from 2007 to 2014 [14].

Finally, we compared our results with the mean age 
at orchiopexy recommended by the leading world as-
sociations. We found that the mean age at which or-
chiopexy was performed was 69.47 months, and medi-
an age was 64. This shows that the age at orchiopexy 
is later than recommended by the leading urologic as-
sociations.  

The possible reason for the discrepancy between 
current guidelines and clinical practice is inadequate 
triage, as suggested by Romao [15]. He recommends 
pediatric urologists to educate family physicians and 
pediatricians in order to improve their skills in physic-
al examination and referral practice. Physical exam-
ination of testes can be particularly challenging due to 
the natural anxiety of the child during such an exam-
ination. It must be performed at every well-child visit 
as recommended by Mau [3].

Current pediatric urology referral guidelines rec-
ommend urologists to perform physical examinations 
in cases with a presumed undescended testis, without 
ordering additional tests. However, some primary care 
physicians still order additional tests before referral to 
pediatric urologists and this results in a delayed diag-
nosis and treatment [3, 15].

Another possible reason to explain the discrepancy 
between the current guidelines and practice is the lack 
of conviction concerning the recent guidelines. As 
Niedzielski has remarked, the age at orchiopexy has 
declined steadily in the last decades [11]. Since general 
practitioners have a lot of guidelines to follow, some of 
them are not informed about new recommendations 
about the age at which orchiopexy should be performed 
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Table 4. Orchiopexies performed before 12 months of age
Tabela 4. Orhidopeksije koje su izvedene tokom prvih 12 meseca života deteta

Year/Godina Patients < 12 months/Pacijenti < 12 meseci All patients/Svi pacijenti Percentage/Procenat
2010 5 81 6.17%
2011 7 79 8.68%
2012 7 73 9.59%
2013 6 93 6.45%
2014 1 67 1.49%
2015 3 62 4.84%
January 2010 to 
December 2015/Januar 
2010 do Decembar 2015.

29 455 5.00%

Graph 1. Maximum recommended age at orchiopexy 
(months) by the CUA, AUA and EAU. Mean, median, 
minimum age at orchiopexy (months) for surgeries per-
formed between January 2010 and December 2015
Grafikon 1. Najstariji preporučeni uzrast za izvođenje 
orhidopeksije (izražen u mesecima) prema preporukama 
Kanadskog, Američkog i Evropskog udruženja urologa. 
Prosečna starost, medijana i najmlađi uzrast u kom se 
izvodi orhidopeksija (izražen u mesecima) kod dece oper-
isane između januara 2010. i decembra 2015.
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[11]. Romao recommends that pediatric urologists 
should update primary care physicians about changes 
in the guidelines. Primary care physicians and pediatri-
cians are the ones that have the first contact with the 
patient and refer them to the urologists and pediatric 
surgeons [15].

The confusion about the timing of testicular descent 
as well as the causes may also contribute to delayed 
referral to a pediatric urologist. The timing of testicular 
descent has been debated for years and this is reflected 
in the changes in guidelines that followed new discov-
eries every few years. However, some primary care 
physicians still believe that an undescended testis can 
spontaneously descend after six months of age. They 

persistently wait for the testicle to descend after six 
months [3, 11].  

Conclusion

This study confirmed that in our sample the age at 
orchiopexy was significantly delayed than recom-
mended by the leading world pediatric urology asso-
ciations. It is necessary for all medical practitioners 
involved in the care of children to share new informa-
tion, trends and diagnostic-therapeutic algorithms 
about undescended testis and consequences of late 
treatment.
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