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Abstract

Background: Undescended testis (UDT) is the most common abnormality of the male genital system. To date, no study has been
carried out to determine the prevalence of UDT and its risk factors in Tehran. This study aimed to determine the frequency of cryp-
torchidism and its risk factors in male infants who were born at three university hospitals in Tehran.
Methods: A cross-sectional study was done on boys born at three major university hospitals (Baharlou, Yas, and Ziaeian Hospitals)
in Tehran between 2016 and 2018. All of the newborns were examined on the first or second day of birth. Demographic data were col-
lected using hospital databases after getting permission. Also, the pregnancy care card was used to collect maternal complications
of pregnancy, including gestational diabetes mellitus, preeclampsia, eclampsia, fetal malignancy, preterm, and late delivery.
Results: A total of 1,350 boys were evaluated. Eleven (0.81%) boys had UDT. There were statistically significant associations between
UDT and maternal hypertension, presence of other congenital anomalies, infection during pregnancy, fetal presentation, and type
of delivery. The average birth weight and gestational age were lower in patients with UDT than in healthy infants.
Conclusions: The prevalence of UDT in Tehran was much lower than in previously reported rates in other areas. Factor analysis
showed that cryptorchidism was associated with the markers of poor fetal development.
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1. Background

Cryptorchidism is the most common abnormality of
the male genital system. The definition of cryptorchidism
or undescended testis (UDT) is the lack of testicles in their
normal locations. The inability to touch the testicle can be
due to its absence (agenesis) or lack of descent. Both agene-
sis and impaired antenatal blood flow (such as torsion) can
be the cause of non-palpable testicles. However, anorchia
refers to cases with no testicles on either side (1, 2).

Furthermore, many cases of UDT are underdeveloped.
These abnormalities occur when the descending process
of the testicles stops because the testes develop in the ab-
domen during embryonic development. Their descent and
migration may stop anywhere along the path or deviate to
an abnormal location (ectopic testis) along the descent. Be-
sides, UDT may remain in the abdomen or could be palpa-
ble in the inguinal canal or just outside the external ring of

the inguinal channel (supra-scrotal) (1, 3). The evaluation
of non-palpable UDT usually starts with an ultrasound ex-
amination. If the testis was non-visible on ultrasound, fur-
ther evaluations would be necessary. Magnetic resonance
imaging (MRI) has been the imaging of choice for these
cases for many years; however, nowadays, the role of MRI
is decreased. Laparoscopic exploration has been the gold
standard for these cases recently, which not only is accu-
rate for finding testicles but also can simultaneously pro-
vide treatment for these patients (1, 4).

Moreover, there are some similar conditions, such as
retractile testis, in which the testicles may often be palpa-
ble in the scrotum, but they will sometimes pull out of the
scrotum if the cremasteric reflex activates (1). This disease
is not classified as cryptorchidism, and its treatment is dif-
ferent (1).
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2. Objectives

To date, no study has been carried out to determine the
prevalence of UDT and its risk factors in Tehran. This study
aimed to determine the frequency of cryptorchidism and
its risk factors in male infants who were born at three uni-
versity hospitals in Tehran. So, health care officials could
better plan for this disease.

3. Methods

A cross-sectional study was conducted on male infants
who were born at three major hospitals in Tehran (Bahar-
loo, Yas, and Ziaian University Hospitals) between 2016 and
2018. The inclusion criteria were live birth, male gender,
and parental consent. The exclusion criteria were stillbirth
and parents’ unwillingness to participate in the study.

A form was designed to record the data. Demographic
data were collected using hospital databases after getting
permission. Also, the pregnancy care card was used to
collect maternal risk factors and complications of preg-
nancy, including smoking, analgesic use, maternal hyper-
tension, fever during the first trimester, infection during
pregnancy, history of exposure to toxins and pesticides,
gestational diabetes mellitus, preeclampsia, eclampsia, fe-
tal malignancy, preterm and late delivery, and type of de-
livery. Fetal complications such as low birth weight and
age at birth were also recorded in the forms. Sampling was
performed by a non-probabilistic method and continued
until the desired sample size was reached. All infants were
examined on the first or second day after birth. Examina-
tions were performed at postnatal wards at normal room
temperature (21 to 24°C) in the supine position. The posi-
tion of the testicle after lowering the testicle to the farthest
point along the natural descent path without high tensile
strength was recorded and classified as normal (normal
scrotal testicles or retractile) or UDT (suprascrotal testes,
non-palpable, or inguinal).

Babies who were born before 37 weeks of gestation
were considered preterm. Gestational age was estimated
at 18 to 20 weeks using ultrasound results. In other cases,
the time of the last menstrual period and the Dubowitz
score (5) after birth were used to determine gestational
age. Spontaneous abortion, preeclampsia, fetal hypoxia,
and multiple gestations were considered abnormal preg-
nancies. Any types of congenital malformations, which
were found in the physical examination, were included.
Low birth weight was defined as a weight less than 2,500
grams. The national birth weight chart by gender was
used to calculate the small for gestational age (SGA), and a
weight of less than 0.24 of the predicted size (SGA) was con-
sidered. Further information, including job conditions,

smoking habits, and opioid use, was gathered by question-
naires.

The collected data were analyzed by SPSS software, ver-
sion 21. The chi-square and Fisher’s extract tests were used
to examine qualitative data, and a t-test was used to exam-
ine quantitative data. The significance level was consid-
ered less than 0.05.

4. Results

Among 1,350 male infants who were evaluated, the
prevalence of UDT was 0.81% (11 patients). Average mater-
nal and paternal ages were 26.09± 3.88 and 29.27± 3.79 in
the UDT group, respectively. Average neonatal weight and
average gestational age were 2,454.54 ± 760.74 grams and
37.63 ± 1.74 weeks in the UDT group, respectively. Besides,
7.4% of mothers in the UDT group had gestational hyper-
tension, and there was a significant relationship between
hypertension and UDT (P < 0.05). Also, 5.3% of mothers in
the UDT group had gestational diabetes, but there was no
significant relationship between gestational diabetes and
UDT. There was a significant relationship between congen-
ital anomalies and UDT, so that 33.3% of infants born with
cryptorchidism had congenital malformation (P < 0.01).
In addition, 5.6% of mothers in the UDT group experienced
infections during pregnancy, and there was a significant
relationship between pregnancy infections and this dis-
ease (P < 0.05). In the UDT group, 1.9% of mothers had a his-
tory of fever in the first trimester of pregnancy, but there
was no significant relationship between fever and UDT (P
> 0.05).

The fetal presentation was breech in 0.7% of UDT pa-
tients. There was a significant relationship between fetal
presentation and cryptorchidism (P < 0.05). Besides, 3%
of mothers of infants with cryptorchidism used analgesics
during pregnancy, but there was no significant relation-
ship between analgesics use and UDT. None of the mothers
of children with cryptorchidism had a history of steroid
use or exposure to pesticides during pregnancy. Further-
more, there was no significant relationship between ma-
ternal blood type or Rh group and UDT. There was also
no relationship between treatment of infertility and cryp-
torchidism. However, the relationship between the type of
delivery and UDT was significant (P < 0.05).

To simultaneously investigate the effect of various fac-
tors on the variables that showed a significant relationship
in univariate analysis or chi-square test, they were simulta-
neously entered into a logistic model, and their combined
effect was evaluated. Gestational hypertension had a great
effect on the main model and showed a significant direct
relationship with cryptorchidism, so that the odds ratio
was about 12. Congenital anomalies had the greatest effect
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on the regression model, and its odds ratio was 165. Infec-
tion during malignancy was the second factor (odds ratio =
15). The other variables were not effective in the regression
model and were excluded from the final model.

5. Discussion

In recent decades, the incidence of UDT has increased
in both the United Kingdom (6, 7) and the United States
of America (8). However, our study and some other stud-
ies have reported a lower prevalence of cryptorchidism.
These contradictions may indicate geographical or tempo-
ral differences in the incidence of cryptorchidism or differ-
ences in treatment patterns, diagnostic criteria, or study
designs. The prevalence of cryptorchidism at birth was re-
ported between 2 and 3% in previous studies, and its preva-
lence was between 0.8 to one percent in one-year-old chil-
dren (4), but the results of our study indicated a 0.8% preva-
lence of cryptorchidism at birth. Although there are some
reports with higher rates of UDT in our country (2), there
are many studies with a similar prevalence. For instance, a
population-based study on 390,344 male infants in Wash-
ington showed that the prevalence of cryptorchidism was
around 0.5%, which is even lower than the prevalence in
our study (8).

Although the main mechanism of testicular descent is
not well understood, it is thought that complex reactions
between hormonal, mechanical, or anatomical factors are
involved. The current model for testicular descent consists
of two independent stages: the trans-abdominal stage (in
early pregnancy) and the inguinoscrotal stage (in the third
trimester). Since most UDTs (81 to 83%) are found in the
groin, the abnormality in the inguinoscrotal stage could
be more prevalent, which depends on the secretion of fetal
testosterone produced by human chorionic gonadotropin.
Estradiol may also play a role in the development of UDT
by inhibiting testosterone secretion or exerting a direct es-
trogenic effect on embryogenic paratesticular structures,
thereby interfering with their normal development (9, 10).

Prematurity is a strong risk factor for cryptorchidism
(9), but this association does not seem to be independent
of birth weight among boys who remain cryptorchid for
at least one year after birth (10). The results of our study
also showed that increasing gestational age is a protective
factor against the occurrence of cryptorchidism. Consider-
ing that testicular descent into the scrotum occurs in the
late stages of pregnancy, it can be stated that the occur-
rence of cryptorchidism in preterm infants indicates a de-
lay in development due to the short length of pregnancy.
On the other hand, a strong association was reported be-
tween cryptorchidism and low birth weight in the litera-
ture (9). Similarly, this association was seen in our study
population.

In the present study, mothers were not exposed to tox-
ins and pesticides, and therefore, the possibility of inves-
tigating the role of these factors in the development of
UDT could not be assessed. However, some studies have re-
ported an increased risk of cryptorchidism in infants with
mothers working in farms and greenhouses Biggs et al.
conducted a study in Spain and showed that a positive as-
sociation between the rate of orchiopexy and the use of
insecticides (11). Some insecticides have been shown to
have anti-androgenic effects and interfere with the devel-
opment of the reproductive system in laboratory animals
(12).

We did not find any association between cryp-
torchidism and smoking in mothers; however, there
was a weak positive association between smoking during
pregnancy and the incidence of cryptorchidism in a recent
meta-analysis (3). In our study, five out of 11 infants with
cryptorchidism had a breech presentation and undergone
cesarean sections. Some researchers mentioned that the
breech presentation is ineffective in UDT (13, 14); however,
other studies, like ours, have considered this factor (6,
10). This finding does not appear to be due to circulatory
disturbances or mechanical damage to the testicles as
a result of increased breech delivery duration because
almost all of these infants are born by cesarean sections.

In our study, all infants with UDT had other con-
genital anomalies. Previous studies have reported a
strong association between cryptorchidism and an in-
crease in the prevalence of congenital anomalies (13-16).
Cryptorchidism is a common component of many con-
genital syndromes such as Prader-Willi’s and Prune-belly
syndromes. This strong association between genitouri-
nary tract and gastrointestinal malformations and cryp-
torchidism can be due to decreased abdominal pressure or
obstruction resulting in impaired testicular descent (17).

There is little evidence of an association between
cryptorchidism and maternal diseases such as diabetes,
preeclampsia, or hypertension during pregnancy (10, 13).
However, our study showed a significant association be-
tween hypertension and UDT, while no association was ob-
served between gestational diabetes and UDT. Hyperten-
sive disorders, diabetes, and kidney disease in mothers are
known risk factors for fetal growth retardation (18) and
may therefore be involved in UDT.

The main limitation of this study was the evaluation
of cryptorchidism at birth only. In approximately 71% of
infants with UDT at birth, spontaneous descending of the
testis occurs within a year without any medical interven-
tion (9). However, our results are consistent with the re-
sults of population-based studies that selected boys un-
dergoing orchiopexy as the target group (10, 13, 14). An-
other limitation of our study is that we probably did not
have complete case ascertainment, and this may have in-
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fluenced the observed prevalence. A study of the com-
pleteness of birth defects in hospital data in the USA found
that 36% of infants with UDT had not been reported (19).
It is unclear whether our prevalence is accidental or is
related to maternal risk factors or pregnancy complica-
tions. Another limitation was the small sample size in
the UDT group, which interfered with our analysis. There
was no control of confounding factors in the analysis, as
well. It would be better to use correlation tests (two-tailed
Pearson’s correlation coefficient analyses). However, our
findings are largely consistent with other similar studies
with probably more complete evidence. Larger national
population-based studies could help have a better estima-
tion of this prevalence in Iran.

5.1. Conclusions

Our study showed that the prevalence of UDT in
Tehran is much lower than that in previous studies. Cryp-
torchidism seems to be associated with markers of poor
embryonic development. Low gestational age, low birth
weight, breech presentation, and consequently, a cesarean
section for birth and history of maternal infection dur-
ing pregnancy were more common in infants with cryp-
torchidism than in other infants.
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