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Purpose: Cryptorchidism is one of the most common congenital abnormalities in pediatric
urology, and orchiopexy is performed for the prevention of testicular damage and malignant
transformation. We examined the distribution and outcomes of cryptorchidism under a single
investigator at our institute.

Patients and Methods: This retrospective study included 283 boys diagnosed with
cryptorchidism at our institute. Cryptorchidism was diagnosed based on the medical history
and physical examination findings. Boys without spontaneous resolution after 6 months of
age were indicated for orchiopexy. We investigated the 12-year trend in the distribution and
outcomes of cryptorchidism at the institute.

Results: The mean age at diagnosis, gestational age, and birth weight were 2 years, 37
weeks, and 2740 g, respectively. A total of 170 boys underwent orchiopexy under 2 years of
age, and 136 boys underwent orchiopexy under the age of 1 year, while 62 boys underwent
orchiopexy over the age of 3 years. Abnormalities of the epididymis and disclosure of the
processus vaginalis were observed in 44 (25%) and 72 boys (41%), respectively. Comparison
of boys with or without hypospadias showed that the age at orchiopexy was higher in boys
with hypospadias than in those without hypospadias (P=0.028). In addition, boys without
hypospadias had a higher rate of abnormality of the epidermis than those with hypospadias
(P=0.024).

Conclusion: Our findings suggest that most boys with cryptorchidism are treated under the
age of 2 years and the incidence of epididymal abnormality is relatively high, especially in
boys with hypospadias. An understanding of the natural features of cryptorchidism could
lead to better management and outcomes. Further research is warranted to develop an
appropriate treatment timeline in boys with cryptorchidism.
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Introduction

Cryptorchidism is one of the most common congenital abnormalities in pediatric
urology and is defined as a condition in which the testis incompletely descends into
the proper scrotal position, resulting in it being located anywhere between the
abdominal cavity and the upper scrotum. The incidence rate is reported to be 2-9%
at birth, and some boys have spontaneous resolution by the age of 3-6 months.'™
Testicular descent is a complex and still unclear morphological process induced by at
least two stages. The first stage is controlled by insulin-like peptide,® which facilitates
gubernacular enlargement, and the second stage is controlled by androgen-facilitating
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inguinoscrotal migration.*> Therefore, various factors
affecting these processes, including genetic and environ-
mental components, can be risk factors. Gestational age,
birth weight, family history, complications, and maternal
smoking during pregnancy are well-known risk factors.®™”
In addition, it is well known that cryptorchidism is a risk
factor for both testicular cancer and infertility in adulthood.’
Therefore, urologists and pediatricians need to diagnose
accurately and provide appropriate timely treatment for
boys with cryptorchidism.

Orchiopexy is the standard treatment for cryptorchidism.
The main aim of orchiopexy is the prevention of testis
deterioration caused by a high thermal environment. This
is because hypogonadotropic hypogonadism and exposure to
higher temperatures are reportedly involved in the disturbed
fertility of cryptorchidism.'®'" Histological analysis of cryp-
torchidism has shown that the testes are progressively
damaged over time.'? However, whether orchiopexy results
in a decreased incidence of testicular cancer remains con-
troversial. A recent study from Sweden, comprising 16,983
patients, suggested that treatment for cryptorchidism before
puberty decreased the risk of testicular cancer.'>'* Although

the optimal timing of orchiopexy remains controversial, in
most institutes in Japan, including our institute, orchiopexy
is performed until at least 2 years of age.

In this study, we aimed to investigate the distribution,
outcomes, and features of cryptorchidism in patients trea-
ted at our institute by a single investigator. An understand-
ing of the prevalence of cryptorchidism, outcomes
including spontaneous resolution and surgical intervention,
and features such as the relationship with hypospadias can
lead to better management and strategies.

Patients and Methods
Study Cohort and Data Collection

The inclusion criteria were boys who were diagnosed with
cryptorchidism at our institute and the exclusion criteria
were boys for whom clinical data were insufficient retro-
spectively. The study flowchart is shown in Figure 1.
A total of 283 Japanese boys were diagnosed with cryp-
torchidism at our institute between January 2006 and
December 2017. Of 283 boys, 23 boys (8.1%) were
excluded from this study because the baseline clinical
data or follow-up data were missing. Subsequently, boys

Boys who diagnosed as cryptorchidism

No. of Pt = 283
v Lack of clinical data (baseline)
--------- » | v Lost follow-up
No. of Pt =23

Remaining boys — 1
No. of Pt = 260 <=::: Surgical intervention Follow-up H
No. of Tt = 284 ! No. of Pt = 232 No.of Pt=28 | |
E No. of Tt = 250 No. of Tt= 34 i
b o o ———————— - - - - 1

_________ » | ¥ Lack of clinical data (in detail)

No. of Pt =76

Remaining boys

No. of Pt = 184
No. of Tt = 204
Surgical intervention Follow-up
No. of Pt = 162 No. of Pt = 22
No. of Tt =177 No. of Tt = 27

Figure | Study flow. A total of 283 boys were diagnosed with cryptorchidism between January 2006 and December 2017 at our institute. Twenty-three boys were excluded
owing to the lack of baseline data or follow-up data. The remaining 260 boys were investigated in this study. Of the 260 boys, 232 underwent orchiopexy. Of the 260 boys,
76 boys were additionally excluded because of the lack of detailed data. A detailed investigation was conducted for the remaining 184 boys.

Abbreviations: No, number of; Pt, patient; Tt, testis.
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without detailed clinical data were excluded (n=76
[26.9%]) and data of the remaining 184 boys (65.0%),
including 204 testes, were investigated retrospectively in
this study. Clinical characteristics including age, gesta-
tional period, birth weight, follow-up period, location of
testis, surgical information, and outcomes were all
obtained from medical charts. None of the boys underwent
hormonal therapy. The main outcome of this retrospective
study was the feature of treatment, especially orchiopexy,

in Japanese boys.

Ethics Approval and Consent to
Participate

This study was conducted in compliance with the study’s
protocol and following the provisions of the Declaration of
Helsinki (2013) and was approved by the research ethics
committee of Nara Medical University (project identifica-
tion code: 2630). The requirement for informed patient
consent was waived because of the retrospective nature
of the analysis. Personal information linked to research
subjects and donors was anonymized (when necessary,
the information was labeled with an identifying code to
make it possible to distinguish between the individuals).

Then, deidentified patient data were analyzed.

Diagnosis and Orchiopexy

The diagnosis and treatment plan were conducted by
a single investigator (K.A.) who had expertise in pedia-
tric urology. Cryptorchidism was diagnosed based on the
medical history and findings of the physical examination
and imaging tests, including ultrasonography or magnetic
resonance imaging, if necessary. Cryptorchidism was
defined when a testis is not at the bottom of the scrotum
but at the upper scrotum, in the inguinal canal, or in the
intraperitoneal, and a testis cannot be manually des-
cended to the bottom of the scrotum and returned to the
original position immediately. Generally, cryptorchidism
was classified into palpable and non-palpable testes, and
the surgical procedure for cryptorchidism was deter-
mined based on this information. Orchiopexy was per-
formed after the age of six months because previous
reports showed that cryptorchidism rarely descended
after the age of three to six months.'** Resolution and
termination of follow-up were defined when a testis has
into the scrotum

descended spontaneously or by

orchiopexy.

Statistical Analysis

Statistical analyses were performed and figures were
plotted using GraphPad Prism 7.0 (GraphPad Software,
San Diego, CA, USA). Student’s t-test or the Mann—
Whitney U-test was used for statistical analysis. Two-
sided tests were used in all cases, and a P value <0.05
was considered statistically significant in all analyses.

Results

Characteristics of the Cohort

Table 1 shows the clinical characteristics of the cohort of
184 boys for whom detailed clinical data were available.
The mean age at diagnosis, gestational age, and birth
weight were 2 years (range 0-9), 37 weeks (range
23-42), and 2740 g (range 622-4812), respectively. Of
184 boys, 72 cases (39%) were consulted at our institute
following a health examination for the baby. There were
164 boys (89%) with unilateral cryptorchidism (right
side, 75 boys [41%]; left side, 89 boys [48%]) and 20
boys (11%) with bilateral cryptorchidism. Of 184 boys,
131 boys, including 143 testes, were diagnosed with
palpable testes. The testicular location of 143 palpable
testes were as follows: 23 testes (15%) were located at
the upper scrotum, 115 testes (81%) were located in the
inguinal canal, and 5 testes (4%) were of an unknown
location. With regard to complications, there were 13
(7%), 9 (5%), 13 (7%), 2 (1%), and 12 (6%) cases of
hydrocele, inguinal hernia, hypospadias, micropenis, and
contralateral retractile testis, respectively. The mean fol-
low-up period was 36 months (range 0—145). Eventually,
orchiopexy was performed in 162 boys (88.0%; 177
testes [86.7%]), the condition improved spontaneously
in 12 boys (6.5%; 14 testes [6.9%]), and 10 boys
(5.5%; 13 testes [6.4%]) were being followed up at the
last observation date in this study.

Features of Boys Who Underwent
Orchiopexy

Table 2 shows the clinical characteristics of the cohort of
162 boys who underwent orchiopexy and had available
detailed clinical data. The mean age, height, and weight at
orchiopexy were 1 year (range 0-9), 79.3 cm (range, 48.0—
130.0), and 11.1 kg (range, 2.8-28.0), respectively. The
surgical procedures were divided into 4 groups: scrotal (4
boys, 2%), inguinal (77, 48%), laparoscopic (4, 2%), and
both laparoscopic and inguinal (17, 11%). Preoperative tes-
ticular atrophy was observed in 18 testes (10%). During
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Table | Characteristics of 184 Boys with Cryptorchidism

Variables Number of Boys %
Age at diagnosis (years) Mean (range) 2 (0-9) -
Gestational age (weeks) Mean (range) 37 (23-42) -
Birth weight (g) Mean (range) 2740 (622-4812) -
Diagnostic opportunity

Health examination for baby 72 39

Incidental 112 6l
Family history

No 180 98

Yes 4 2
Side

Right 75 41

Left 89 48

Bilateral 20 11
Palpable (204 testes)

No 6l 30

Yes 143 70
Location (143 palpable testes)

High scrotal 23 15

Canalicular 115 8l

Unknown 5 4
Complications

Hydrocele 13 7

Inguinal hernia 9 5

Hypospadias 13 7

Micropenis 2 |

Contralateral retractile testis 12 6
Follow-up period (months) Mean (range) 36 (0-145) -
Treatment option

Orchiopexy 162 88

Spontaneous resolution 12

Under follow-up 10 5

orchiopexy, abnormality of the epididymis and closure of the
processus vaginalis were observed in 44 (25%) and 24 boys
(13%), respectively, based on the available data. The
Fowler—Stephens method was used for 8 testes (5%) located
intra-abdominally. The gonadal artery was cut in all 8 testes,
and of the 8 testes, 4 were treated in two steps, and the
remaining 4 testes were treated in one step. During orchio-
pexy, 6 testes were vanishing testes and 18 testes were
resected because of nubbin. In addition, there was no peri-
operative complication. Eventually, there was no testis re-
elevation, and testicular atrophy was observed in 1 testis
after orchiopexy.

Comparison of Characteristics Between
Boys Who Underwent Orchiopexy and
Boys Improved Spontaneously

In the cohort of 184 boys who had available detailed
data, 162 boys underwent orchiopexy, the condition in
12 boys improved spontancously, and 10 boys were
under observation. To investigate the differences in
characteristics between boys who underwent orchio-
pexy and boys in whom the condition improved spon-
taneously, 162 and 12 boys were compared. Table 3
shows the clinical characteristics of the cohort of 174
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Table 2 Surgical Information (n=162)

Variables Number of Boys %

Number of patients 162 100

Age at orchiopexy (years) Mean (range) 1 (0-9) -

Height at orchiopexy (cm) Mean (range) 79.3 (48.0-130.0) -

Weight at orchiopexy (kg) Mean (range) 1.1 (2.8-28.0) -

Approach
Scrotal 4 2
Inguinal 77 48
Laparoscopic 4 2
Laparoscopic+Inguinal 17 11
Unknown 60 37

Side
Unilateral 147 9l
Bilateral 15

Testicular atrophy

(177 testes) No 159 90
Yes 18 10

Abnormality of epididymis

(177 testes) No 133 75
Yes 44 25

Closure of processus vaginalis

(177 testes) No 72 41
Yes 24 13
Unknown 8l 46

Testicular gubernaculum attachment

(177 testes) Upper scrotum 150 85
Inguinal canal 27 15

Use of Fowler-Stephens method By one step 4 2

(177 testes) By two steps 4 2

Outcomes

(177 testes) Vanishing testis 6 4
Orchiectomy 18 10
Re-elevation 0 0
Testicular atrophy | |

boys. There was no significant difference in the age at
diagnosis, gestational age, or birth weight between the
two groups (P=0.41, P=0.40, and P=0.10, respec-
tively). All boys who exhibited spontaneous improve-
ment were diagnosed with cryptorchidism incidentally
(P=0.017). In addition, there were no differences in the
side, palpation, and location of the testis between the
(P=0.33, P=0.53, and P=0.31,

two  groups

respectively).

Comparison of Characteristics Between
Cryptorchidism without Hypospadias and
with Hypospadias

In the cohort of 184 boys who had available detailed data,
13 boys were concomitant with hypospadias. To investi-
gate the difference in characteristics between boys without
and with hypospadias, 171 and 13 boys were compared.
Table 4 shows the clinical characteristics of the cohort of
184 boys. There was no difference in the age at diagnosis
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Table 3 Comparison of Characteristics Between Boys Who Underwent Orchiopexy and Boys Improved Spontaneously (n=174)

Variables Resolution P value
By Orchiopexy Spontaneously
Number of patients 162 12
Age at diagnosis (years) Mean (range) 0 (0-9) 0 (0-2) 0.41
Gestational age (weeks) Mean (range) 38 (23-42) 36 (23-41) 0.4
Birth weight (g) Mean (range) 2780 (622—4812) 2375 (624-3778) 0.1
Follow-up period (months) Mean (range) 10 (0-27) 8 (0-18) 0.93
Diagnostic opportunity 0.017
Health examination for baby 71 0
Incidental 9l 12
Family history |
No 158 12
Yes 4 0
Side 0.33
Unilateral 147 10
Bilateral 15 2
Palpable (191 testes) 0.53
No 43 5
Yes 133 10
Location (palpable 143 testes) 0.31
High scrotal 20 3
Canalicular 109 6
Unknown 5 0

between the two groups. Boys with hypospadias had sig-
nificantly shorter gestational period and lower birth weight
than those without hypospadias (P=0.0058 and P=0.0006,
respectively). Boys with hypospadias were also inciden-
(P=0.017).
Comparison of boys who underwent orchiopexy in both

tally diagnosed with cryptorchidism
groups (boys without hypospadias, n=150; boys with
hypospadias, n=12) showed that the age at orchiopexy
was higher in boys with hypospadias than in those without
hypospadias (P=0.028). In addition, boys without hypos-
padias had a higher rate of abnormality of the epidermis
than those with hypospadias (P=0.024).

Discussion

This study summarizes our experience of treating boys
with cryptorchidism, including the frequency and its
chronological transition, at our institute for a period of
12 years. Orchiopexy performed at the mean age of
1 year. Vanishing testes were observed in 6 testes and

orchiectomy was performed in 18 testes with nubbin.
After orchiopexy, there was no testis re-elevation, and
testicular atrophy was observed in 1 testis. A comparison
of the characteristics between boys whose condition
improved after orchiopexy and in whom the condition
improved spontaneously showed that all cases of sponta-
neous improvement were diagnosed incidentally. In addi-
tion, a comparison of the characteristics between boys
without hypospadias and boys with hypospadias revealed
that boys with hypospadias tend to be born in a shorter
gestational time, with low birth weight, and epididymis
abnormalities.

Cryptorchidism is one of the most common diseases in
pediatric urology, while the mechanism of development is
still not completely understood, and the optimal timing of
orchiopexy remains controversial. In Japan, orchiopexy is
performed by the age of 2 years based on the recommenda-
tion of the Japanese guidelines for cryptorchidism.'> The
European Association of Urology (EAU) guidelines
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Table 4 Comparison of Characteristics Between Cryptorchidism without Hypospadias and with Hypospadias (n=184)
Variables Cryptorchidism P value
Without Hypospadias With Hypospadias
Number of patients 171 13
Age at diagnosis (years) Mean (range) 2 (0-9) 2 (0-4) 0.36
Gestational age (weeks) Mean (range) 37 (23-42) 35 (30-40) 0.0058
Birth weight (g) Mean (range) 2809 (622-4812) 1834 (660-3496) 0.0006
Diagnostic opportunity 0.017
Health examination for baby 71 |
Incidental 100 12
Family history |
No 167 (K]
Yes 4 0
Side 0.15
Unilateral 154 10
Bilateral 17 3
Palpable (204 testes) 0.4
No 58 3
Yes 130 13
Location (palpable 143 testes) 0.072
High scrotal 22 |
Canalicular 102 13
Unknown 3 2
Age at orchiopexy (years; n=150 vs n=12) Mean (range) 1 (0-9) 2 (0-4) 0.028
Height at orchiopexy (cm; n=150 vs n=12) Mean (range) 79.2 (48.0-130.0) 80.2 (50.0-106.0) 0.73
Weight at orchiopexy (kg; n=150 vs n=12) Mean (range) 1.1 (2.8-28.0) 11.2 (6.0-17.8) 0.87
Abnormality of epididymis 0.024
(testes; 162 vs I5) No 118 15
Yes 44 0
Closure of processus vaginalis 0.23
(testes; 162 vs I5) No 68 4
Yes 23 |
Unknown 71 10
Testicular gubernaculum attachment 0.26
(testes; 162 vs |I5) Upper scrotum 138 I
Inguinal canal 24 4
Testicular atrophy after orchiopexy 0.23
(testes; 162 vs |I5) No 160 14
Yes 2 |

recommend that any kind of treatment that consists of lead-
ing the testis to the bottom of the scrotum should be started at
the age of 6 months and finished by the age of 12 months or at

the latest, 18 months.'® The American Urological

Association (AUA) guidelines also recommend that orchio-
pexy should be started at the age of 6 months and finished
within the next year.!” The treatment is commonly initiated at

6 months of age. This is because cryptorchidism rarely
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descends after the age of 3 to 6 months, while spontaneous
resolution is generally observed by the age of 6 months;
therefore, careful follow-up is recommended by that
period."? In this study, spontaneous improvement was
observed in 12 cases, of which 5 (41.6%) improved over
the age of 12 months. Therefore, the criteria for decision-
making for orchiopexy might still be controversial. Both the
EAU and AUA guidelines recommend that orchiopexy
should be performed at the latest by 18 months of age, and
the EAU guideline is more rigorous by advocating that
orchiopexy should be performed by the age of 12 months.
A previous report also suggested that orchiopexy should be
performed within the first year of life to protect fertility
potential and no later than the age of 2 years in boys with
palpable inguinal cryptorchid testes because of a progressive
loss of germ cells and Leydig cells by histological analysis of
cryptorchidism.'® Although the present study did not inves-
tigate fertility in adulthood, histological changes that cause
testicular atrophy might not have occurred. The Japanese
guidelines might strictly recommended an earlier timing for
performing orchiopexy, but further evaluation is needed to
establish an evidence in Japan.

With regard to the feature of orchiopexy in this study,
25% of cases that underwent orchiopexy were concomitant
with abnormality of the epididymis. Favorito et al previously
reported that anomalies of the epididymis were found in 35%
of boys with cryptorchidism and in only 4% of normal
fetuses. They also mentioned that disclosure of the processus
vaginalis was observed in 58% of boys with cryptorchidism
and in only 5% of fetuses.'® In this study, disclosure of the
processus vaginalis was observed in at least 41% of boys.
Barthold et al showed in their prospective study that a closed,
partially closed, and open processus vaginalis was associated
with an abnormality of the epididymis in 14%, 36%, and
69% of boys, respectively, and abnormalities of the epididy-
mis were more frequently associated with cryptorchidism
(72%) than with descended (34%) testes. They concluded
that a higher incidence of epididymal anomalies associated
with disclosure of the processus vaginalis and androgenic
stimulation might be required not only for closure of the
processus vaginalis but also epididymal development.®’
Kim et al also reported that epididymal abnormalities were
observed more frequently when testis was located at prox-
imal from the scrotum, including distal to the external ingu-
inal ring, inguinal canal, and the abdomen.?' Although
unclear mechanisms have been implicated in congenital dis-
eases, deficiency in the androgen exposure might cause

various phenotypes including cryptorchidism, abnormalities
of epididymis, and disclosure of processus vaginalis.

With respect to deficient androgen exposure, cryptorch-
idism is closely correlated with hypospadias and known as
a component of the testicular dysgenesis syndrome com-
posed of cryptorchidism, hypospadias, testicular cancer,
and low sperm quality.”*** In this study, 13 boys (7%)
were diagnosed with cryptorchidism and hypospadias.
Boys with hypospadias had a shorter gestational period,
lower birth weight, and higher incidence of epididymal
abnormalities than boys without hypospadias. Iwatsuki
et al showed that testicular function in boys with both
cryptorchidism and hypospadias is more severely impaired
than that in boys with cryptorchidism or hypospadias,
according to an analysis of serum hormones including
luteinising hormone, follicle-stimulating hormone, and
total testosterone.”* Therefore, boys with both cryptorch-
idism and hypospadias might need to undergo orchiopexy
early to minimize the damage to the testis.

The present study has some limitations. The patient
data were obtained retrospectively from a single institu-
tion, and the sample size was small. In boys with cryp-
torchidism, the evaluation and prevention of infertility and
testicular cancer in adulthood are the most interesting and
important issues. None of the boys developed testicular
cancer, while we evaluated only boys who had available
data in adulthood in this study. We could not evaluate
infertility in this study. Further tracking investigation is
needed to evaluate these paramount issues.

Conclusion

Our findings suggest that most boys with cryptorchidism
are treated under the age of 2 years and the incidence of
epididymal abnormality is relatively high, particularly in
boys with hypospadias. Although cryptorchidism is one of
the most common diseases in pediatric urology, the
mechanism of its development is still not fully understood.
Further research is warranted to develop an appropriate
treatment timeline in boys with cryptorchidism.
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