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Background:Cryptorchidism is themost commonmale urogenital tract disorder identified at birth. Treatment de-
lays of cryptorchidismmay be associatedwith significant complications such as subfertility and testicular cancer.
The currently recommended age for performing orchidopexy is between 6 and 12 months of age and no later
than 18 months. The aim of this study was to investigate the trends in the pattern of referral and age of boys
at the time of operative treatment of congenital cryptorchidism at the largest tertiary care center in Bosnia and
Herzegovina.
Methods: The study included all boys who underwent orchidopexy for congenital cryptorchidism during two
equivalents periods: 2008–2010 and 2015–2017. We assessed the referral age of patients, the age of patients
at the time of orchidopexy, laterality of cryptorchidism, position of cryptorchidic testes palpated before surgery,
the intraoperative position of cryptorchidic testis, a clinical position of the testis at follow up, and risk factors for

late orchidopexy.
Results: In total, 324 patients with 386 testes underwent orchidopexy for congenital cryptorchidism during the
study periods. Of these patients, 62 received a bilateral orchidopexy (19.1%). Total referral age of patients with
congenital cryptorchidism was 23 months (range, 4–74.5 months). Total median age at surgery was
24 months (range, 6–74 months). One hundred and eleven patients (28.8%) underwent surgery at less than
the age of 12months, 136 (35.2%) at less than the age of 18months, and 250 (64.8%) patients underwent surgery
after the age of 18months. The analysis of the observed two periods (2008–2010 and 2015–2017) showed a sta-
tistically significant decrease in the mean referral age and the mean age at surgery over the last 5 years
(2015–2017) (p = 0.007 and p = 0.003, respectively).
Conclusions: Current guidelines for timely operative treatment for congenital cryptorchidism have not been fully
implemented in Bosnia and Herzegovina but a gradual improvement is evident. The main factor contributing to
delays in orchidopexy was delayed or neglected referral by referring physicians. Optimizing the time of
orchidopexy will require an improved coordination at all levels of pediatric health care to diminish the long-
term consequences of cryptorchidism.
Type of study: Retrospective.
Level of evidence: III.

© 2019 Elsevier Inc. All rights reserved.
Cryptorchidism or undescended testis (UDT) is the most common
congenital anomaly of the male genitalia, affecting ~3% of full-term
and up to 30% preterm neonates [1]. Congenital UDT has the potential
of spontaneous descent during the first months of life but after the
sixth month of life, approximately 1–2% of boys have cryptorchidism,
which is an indication for surgical treatment [1].
ealth, Qatar University, 2713

.edu.qa (S. Vranic).
It is well established that cryptorchidism causes impairment of germ
cell maturation and subsequently leads to infertility that is also associ-
ated with a greater risk of development of germ cell tumors [2,3]. On
the other hand, surgical repositioning of the testis during an optimal
timeframemayoptimize a fertile potential and protect against testicular
cancer [2–5].

According to current evidence and knowledge of germ cell develop-
ment, the recommended age for orchidopexy is between 6 and
12months, and by 18months at the latest [6–8]. However, most studies
that investigated adherence to these guidelines have revealed that only
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aminority of boys undergo a repair of cryptorchidism before 18months
[9–17].

No study has explored the time of orchidopexy for congenital crypt-
orchidism in Bosnia and Herzegovina. Therefore, we decided to explore
the time of orchidopexy for boys with congenital cryptorchidism at the
largest tertiary care facility in Bosnia and Herzegovina.We also assessed
the surgical outcome aswell as factors that affect the delayed treatment
of cryptorchidism.
1. Materials and methods

1.1. Study population and selection

This studywas conducted at the Clinic Center of theUniversity of Sa-
rajevo, which represents the largest pediatric tertiary care center in
Bosnia and Herzegovina and the only pediatric surgery institution in
the Sarajevo Canton. The total population of Sarajevo Canton is esti-
mated at 413,593 inhabitants (323 inhabitants/km2). 15.3% of the
Canton's population are youth up to 14 years of age, 70.7% are between
15 and 64 years of age, and some 14% aremore than 65 years of age.We
analyzed thedemographic data of thepatients subjected to orchidopexy
in the period between 2008 and 2010 and 2015–2017 exploring the in-
formation system of our institution by searching the terms “congenital
cryptorchidism” and/or “orchidopexy”.
1.2. Inclusion and exclusion criteria

The study included all patientswhounderwent orchidopexy for con-
genital uni/bilateral cryptorchidism. The patients who underwent
orchidopexy for acquired cryptorchidism, retractile testis, ectopic testis
or testicular torsion were excluded from the study.
Table 1
Clinical preoperative and intraoperative findings, operative details and complications in
boys underwent orchidopexy between 2008 and 2010 and 2015–2017.

2008–2010
(n = 225)

2015–2017
(n = 161)

Preoperative testicular position
Low canalicular 54.2% 49.7%
High canalicular 30.2% 34.9%
Nonpalpable 15.6% 15.4%

Intraoperative testicular position
Low canalicular 55.1% 50.9%
High canalicular 31.1% 38.5%
Abdominal 13.8% 10.6%

Laterality
Right 47% 51%
Left 30.1% 34.8%
Bilateral 22.9% 14.2%

Inguinal hernia 31.2% 27.5%
Complications
Recurrence 2.2% 2.5%
Atrophy 4.9% 4.3%
Other (wound infection or keloid scar
formation)

1.8% 1.9%
1.3. Definition and study variables

The diagnosis of cryptorchidism was according to the International
Classification of Diseases, Ninth Revision (ICD-9) code 752.51 and the
International Classification of Diseases, Tenth Revision (ICD-10). Con-
genital cryptorchidism was defined as an undescended testis in which
a scrotal location had never been documented since birth. Intraopera-
tive testis position was classified as abdominal (testis proximal to the
internal inguinal ring), high canalicular (testis near to the external in-
guinal ring) and low canalicular (testis near to the external inguinal
ring).

Using the current guidelines consensus on the recommended treat-
ment time for cryptorchidism surgery by 18 months at the latest [6–8],
all patients were divided into four groups depending on their age in
which they were operated: group A (˂12 months old), group B (13–-
18 months), group C (19–24 months), and group D (˃24 months).

The success rate of operative treatment was defined as a scrotal po-
sition of the testis without atrophy. Associated genitourinary
malformations were divided into minor and major anomalies. Minor
anomalies included those that did not require surgical treatment
(phimosis, hydrocele, and mild renal pelviectasis) while major anoma-
lies were defined as those that require surgical treatment (hypospadias
and ureterocele).

The registered variables included referral age of patients, age of pa-
tients at the time of orchidopexy, laterality of cryptorchidism (unilateral
or bilateral), position of cryptorchidic testis palpated before surgery, in-
traoperative position of cryptorchidic testis, clinical position of the testis
at follow up, and the occurrence of any intraoperative or postoperative
complications.

The Institutional ReviewBoard (IRB) of theClinical Center University
of Sarajevo approved the study (Number: 09-01-2-3929/18).
1.4. Statistics

Descriptive statistics were used to characterize the patient cohort.
The association between timing of orchidopexy and referral age of pa-
tients, laterality of cryptorchidism (unilateral or bilateral), side of crypt-
orchidism (right or left), a position of cryptorchidic testis palpated
before surgery and intraoperative position of cryptorchidic testis was
evaluated using Chi-square analysis. Statistical analysis was performed
using Statistical Package for the Social Sciences (SPSS) IBM Version 25
(SPSS) (UNICOM Systems, Inc.). A p-value b0.05 was considered statis-
tically significant.

2. Results

The clinical preoperative, intraoperative findings, operative details,
and complications in boys who underwent orchidopexy in the
2008–2010 and 2015–2017 periods are summarized in Table 1.

During the studied 6-year period, 324 boys underwent orchidopexy
(386 orchidopexies) for congenital cryptorchidism at our institution.
The surgical procedures were performed by nine pediatric surgeons of
which three (Z.Z., A.J. and E.M.) were involved in the present study.

Of these patients, 62 received a bilateral orchidopexy (19.1%). In the
first observed period (2008–2010), 225 orchidopexies were performed
and 161 orchidopexies were performed in the second observed period
(2015–2017). During the studied period, all orchidopexies were per-
formed in one stage. In the first period, 219 orchidopexies (97.3%)
were performed using the dartos pouch technique and six
orchidopexies were performed using a single-stage Fowler–Stephens
procedure (2.7%). In the period between 2015 and 2017, the dartos
pouch technique was performed in 152 cases (94.4%) and a single-
stage Fowler–Stephens procedure was performed in nine cases (5.6%).

Of the 324 patients, 280 (86.4%) patients were evaluated by ultra-
sound prior to orchidopexy, most of whichwere performed at our insti-
tution (235/83.9%). These examinations aimed to explore the testicular
volume prior and after its reposition. The remaining ultrasound exami-
nations (45/16.1%) were performed at other institutions.

Follow-up of for all patients started 7 days after surgery andwas car-
ried out after a month, threemonths and at least one year after the per-
formed orchidopexy.

Of 386 orchidopexies, nine (2.3%) failed and resulted in recurrent
cryptorchidism. Of 225 orchidopexies in the first period, five (2.2%)
and of 161 orchidopexies in the secondperiod, four (2.5%) failed causing
the recurrent cryptorchidism and required reoperation. Testicular atro-
phy occurred in 18 (4.7%) of testicular units, slightly higher in the first
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observed period (11 or 4.9%) than in the second period (7 or 4.3%).
Other complications included wound infection and keloid scar forma-
tion and affected only four patients (1.8%) in the first period and three
patients (1.9%) in the second period (Table 1). In both periods, right-
sided cryptorchidism was more frequent in comparison to left-sided
or bilateral cryptorchidism [86 (47%) vs. 55 (30.1%) vs. 42 (22.9%)
cases in the first period and 72 (51%) vs. 49 (34.8%) vs. 20 (14.2%)
cases in the second observed period, respectively].

Associated congenital anomalies were seen in 58 boys (17.9%) and
affected most frequently the genitourinary tract. The most common
major genitourinary malformation was hypospadias and were present
in 20 boys (6.2%). The clinical congenital inguinal hernia was present
in 31.2% in the first observed period and 27.5% in the second observed
period.

Further analysis revealed that the median referral (range) age
throughout the two observed periods was 23 months (range, 3–-
83 months) and the median (range) age at orchidopexy was
24 months (range, 6–84 months). By analyzing the age distribution of
operated patients, a bimodal distribution was observed with peaks at
1 and 5 years.

There was a significant change in the mean age at referral and
orchidopexy during the two periods (2008–2010 and 2015–2017). We
observed a significant decrease in the mean age at referral and
orchidopexy from 30 (range, 4–83 months) and 31 months (range, 6–-
84 months), respectively, in the first period, to 19 months (range, 3–-
68 months) and 20 months (range, 6–65.6 months) in the second
period (p = 0.007 and 0.003, respectively).

Out of 386 orchidopexies, 111 (28.8%) patients underwent
orchidopexy beyond the age of 12 months and 136 patients (35.2%) be-
yond the age of 18 months. Two hundred fifty operations (64.8%)
underwent surgery after the age of 18 months. In contrast to the period
of 2008–2010 when it was noted that 55 boys (24.45%) underwent sur-
gery at less than the age of 12 months, 10 (4.45%) at less than the age of
18 months, and 20 boys (8.9%) at less than the age of 24 months, a sta-
tistically significant decrease in age at orchidopexy was observed in the
period from 2015 to 2017 (p b 0.001). During that period, 56 patients
(34.8%) underwent surgery at less than the age of 12 months, 15
(9.3%), at less than the age of 18 months, and 13 patients (8.1%) at
less than the age of 24 months (Fig. 1). One hundred and forty patients
(62.2%) underwent surgery after the age of 24months in the first period
and 77 patients (47.8%) in the second observed period.
Fig. 1. Differences between ages at orchid
3. Discussion

The results from our study indicate that the median age of
orchidopexy in boys with cryptorchidism is gradually decreasing in
the recent period but still, nearly two-thirds of boys in the largest area
in Bosnia and Herzegovina underwent surgical treatment at
age N1 year and more than half at age N2 years. It also revealed that
the mean referral age and the mean age at surgery gradually decreased
over the last few years.

There is clear evidence that early orchidopexy has a substantially
beneficial effect on germ cell development [2,18,19]. During the last
five decades, there has been a gradual decrease regarding the recom-
mended age for orchidopexy, from preadolescence in the 1970s to
about two years in the 1980s [20,21], and since 1990s to the first year
of life [22,23]. Comparablemodifications in European recommendations
emerged somewhat later. The European Association of Urology has rec-
ommended orchidopexy before the second birthday in 2001 [24]. In
2007, the Nordic Consensus recommended orchidopexy to be per-
formed in a period from 6 to 12 months [6]. This trend of decreasing
the recommended age for performing the orchidopexy was caused by
the knowledge of the influence of untimely-corrected cryptorchidism
on fertility and consequently the increased risk of testicular malignancy
[20–22,25]. However, it is well known that medical recommendations
are difficult to implement in clinical practice [26,27]. There are still a
gap between what the general public perceives as the ideal age for
orchidopexy and what primary care providers believe is the optimal
age (3 to 4 years), compared to the recommended age for orchidopexy
among pediatric surgery subspecialists [28]. In a survey of pediatricians
and general practitioners, Steckler et al. have noted that only 24% of pe-
diatricians and general practitioners recommended surgery during the
first year of life while 10–30% recommended orchidopexy between 3
and 10 years of age [29]. Furthermore, some general surgeons may be
reluctant to perform surgery in very young patients in whom
orchidopexy is technically demanding and potentially associated with
higher failure rates than when orchidopexy is performed later [30]. An
additional aggravating circumstance related to the general acceptance
of the earlier operative treatment of cryptorchidism is the ambiguity
about the possible anesthetic harm on the developing brain in children
younger than one year [31].

Several recent studies have analyzed the implementation of these
recommendations andmost of themhave found that the recommended
opexy during two separate periods.

Image of Fig.�1
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orchidopexy age has not been achieved [9–17,32,33]. A large database
study that included more than 28,000 patients from 41 pediatric hospi-
tals in the United States revealed that only 16% of childrenwith cryptor-
chidism underwent orchidopexy before 1 year of age and 43% before
2 years [34]. Hrivatakis et al. in the recent study found that only 18.7%
patients underwent orchidopexy in Germany before 1 year of age [16]
while the UK study revealed that after the initial drop in the age for
orchidopexy in 2000, no subsequent improvement was seen over the
following decade [15]. Poor adherence to the guidelines on the timing
of orchidopexy has also been reported in several national studies
[9–15,17,27]. Themain factors that contribute to a delayed orchidopexy
included the unavailability of pediatric surgery services, rural environ-
ment, lower socioeconomic status, and insurance status [9,14]. In addi-
tion, a delay to late referral and long waiting time [10–17], significant
variations among primary care providers regarding the age of
orchidopexy for congenital cryptorchidism and unnecessary imaging
workup [11] affect the time of orchidopexy.

Our study found the late referral as a major factor of late
orchidopexy, which is understandable given that the median referral
time of 23 months was far from the ideal age recommended for the re-
ferral. For orchidopexies to be performed within the recommended pe-
riod of 6–12 months of age, the referral time of boys with
cryptorchidism should be 3–6 months of age since the waiting lists at
our center are ≤1 month. Causes of late referral were mainly owing to
the poor education of referring physicians as well as owing to the inad-
equate distribution and implementation of the recommendations from
higher levels of the health system in Bosnia andHerzegovina. As the de-
cision for a referral is based only on the primary care physician's physi-
cal examination [35], it is not rare to result in insufficient differentiation
of congenital undescended testes from retractile testes, with a conse-
quently delayed referral for subspecialist evaluation. The main reasons
for the substantial improvement in the mean referral age and time of
surgery in the latter period were related to improved communication
between different levels of the health care providers and dissemination
of new attitudes through publications, policies, and local guidelines fo-
cused to referring physicians.

Contrary to some previous studies [9,34], pediatric surgery services,
racial differences, and insurance status had no significant influence on
the time of surgery.

Recurrence and testis atrophy were the most serious postoperative
complications in both periods, which is consistent with the results
from the previous studies that reported the recurrent rate of 1–2% and
the testicular atrophy rate of 5–12% [36,37].

The limitations of our study were related to its retrospective nature,
relatively small patients' population, restriction to a single pediatric sur-
gical center in Bosnia and Herzegovina and the inability to calculate
population-based rates.We did not have enough information about pri-
mary health-care physicians who conducted examinations of patients
with various forms of undescended testis.

We confirm that only 1/3 of patients with congenital cryptorchidism
underwent orchidopexy at less than the age of 12 months and ~50% at
less than the age of 24 months. Despite the marked improvement, we
aim to put additional efforts to educate primary care pediatricians and
family doctors as well as boys' parents to achieve the optimal time for
orchidopexy in Bosnia and Herzegovina.
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