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Abstract
Objective: To observe the changes of testis volume before and after operation in children with bilateral cryptorchidism.

Patients and methods: Bilateral cryptorchidism in outpatient follow-up and clinical operation were selected. Doppler ultrasound was used to measure testis 
volume at 0-3 months of age (B1), 3-6 months of age (B2), preoperative (B3), postoperative 3 months (B4), and postoperative 6 months (B5), 12 cases in each 
group. At the same time, control groups were health check-up in outpatient, with non-testicular and endocrinology diseases, which were divided into group of 
0-3 months old (C1), group of 3-6 months old (C2) and C3, C4 and C5 groups with similar ages as B3, B4 and B5 groups, 10 cases in each group.

Results: Bilateral cryptorchidism even in the timely surgery, testis volume has been decreased, and the continuous declination in the 3 months of post-operation. 
Testis volume grown in 6 months after surgery, testis volume was obvious improvement compared with preoperative, but there were still significant smaller than 
the healthier children's.

Conclusion: Children with bilateral cryptorchidism should be diagnosed as early as possible and followed up closely with ultrasonography after diagnosis. If testis 
volume decreased gradually during follow-up, surgical treatment should be performed as early as possible to reduce testis volume loss.
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Introduction
Cryptorchidism is a relatively common congenital malformation 

in pediatric urology. The incidence of full-term male infants is 1.0-
4.6%, and the incidence in premature infants is as high as 45% [1].
The study shows descending testis is regulated by testicular secretion 
hormone, cryptorchidism indicates testicular dysgenesis [2]. Statistics 
show that the incidence of cryptorchidism has increased significantly, 
and nearly one in five patients are bilateral cryptorchidism [3,4]. In 
bilateral cryptorchidism, azoospermia was found to be up to 46%, 
normal sperm concentrations were found only in 12 % [5]. So, timely 
and effective treatment for patients with bilateral cryptorchidism, not 
only reduce the risk of testicular tumor, but also improve the semen 
quality and fertility level.

Subjects and Methods
Subjects data

Preoperative data of bilateral cryptorchidism groups and control 
groups data were obtained from outpatient clinic, control groups 
were health boys that take a routine examination, 10 boys in each 
group. The surgical cases in bilateral cryptorchidism group were 12, 
6-24 months, who received surgical treatment and outpatient follow-
up in our hospital from 2014 to 2016. Control groups inclusion 
criteria: Cases of cryptorchidism, indirect inguinal hernia, hydrocele, 

varicocele, epididymitis and hermaphroditism were excluded. 
Cryptorchidism groups inclusion criteria: All patients in the case 
group were confirmed by ultrasound and physical examination. 
The diagnostic criteria and operating time of the patients all met 
the pediatric surgical disease diagnosis and treatment guideline. All 
of the enrolled children had good compliance and complete data. 
Their families agreed to cooperate with the clinical study and signed 
the agreement. This study is in line with the Helsinki Declaration of 
the World Medical Association. All enrolled children have obtained 
the informed consent of their first guardian for examination and 
treatment and signed an agreement.

Data collection
The age was sign in month. Testicular volume was measured by 

ultrasound with three values of length (L), width (W) and thickness 
(H). Unilateral testicular volume was calculated by formula: V=L * W 
*H*0.71. L=left testicular volume, R=right testicular volume, and the 
testicular volume of children was (L+R/2) [6].

Statistical analysis
The statistical analyses of the results were done with GraphPad 

Prism 6.0, using t test, p < 0.05 for statistical significance.

Result
Ages

There was no statistical difference in age between the two groups 
(P > 0.05). Data difference analysis of the two groups was performed 
by Unpaired t test, listed in Table 1.

Testicular volume
The difference of testicular volume between bilateral 

cryptorchidism groups and control group (P>0.05); With the increase 
of monthly age, testicular volume of normal children did not increase 
significantly in a short time, showing no statistical significance; 
However, testicular volume did not increase but decreased in children 
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with cryptorchidism; Surgical intervention was initiated at the 
age of 6 months, and there was no significant increase in testicular 
volume within 3 months after surgery in children receiving surgical 
intervention; 6 months after surgery, testicular volume increased 
significantly in the children with bilateral cryptorchidism. However, 
compared with the healthy children, there was still a significant 
difference in testicular volume, and the difference was statistically 
significant (P>0.05), listed in the Table 2 and 3.

Discussion
Cryptorchidism is the main cause of male infertility, and 

testicular volume is mainly determined by the number and volume of 
testicular tubules, which accounts about 80% of the testis volume. The 
spermatogenic capacity and spermatogenic cell function of adult testis 
can be estimated by testicular volume [7]. Therefore, it is possible to 
estimate the development of the testicular inner curvature tubules 
according to the measured testicular volume [8]. The study showed 
that every 1°C increase in the testicular environment inhibited nearly 
14% of spermatogenesis and led to atrophy of the testis. The inguinal 
and abdominal temperatures of the testis that did not descend into the 
scrotum were 2°C - 8°C higher than those in the scrotum. Therefore, 
the ambient temperature of the testis may be the main cause of 
testicular volume loss [9,10]. Our study showed that the testicular 
volume of patients with bilateral cryptorchidism was similar to that 
of normal children shortly after birth. However, testicular volume 
increased slightly in normal boys with monthly age, while testis 
volume decreased slowly in patients with bilateral cryptorchidism. 
There was a significant difference between the two groups after 6 
months of age, which is the initial age of treatment recommended by 
the guidelines for the diagnosis and treatment of cryptorchidism. The 
main purpose of cryptorchidism treatment is to prevent or slow down 
the occurrence of testicular degeneration, so as to improve the fertility 
of children in adulthood and prevent cancer [11]. Studies have shown 
that the sperm count of adult patients with cryptorchidism decreases 
with the delay of surgical treatment. 76% of children aged between 
10 months and 4 years of age had near-normal sperm count, while 
only 26% of children aged between 4 and 14 years of age had normal 
sperm count [12], and the number of germ cells in the testis can also 
be greatly reduced [13]. Orchiopexy is one of the most commonly 
used surgical methods for the treatment of cryptorchidism, which has 
been proved to have beneficial effects on the reproduction of adult 

patients. From the perspective of testicular volume, children with 
cryptorchidism should be operated as soon as possible [13]. The latest 
treatment guidelines recommend that treatment of cryptorchidism 
begin at 6 months of age, with the best timing before 12 months of 
age and completion of treatment before at least 1 1/2 years of age [14]. 
Previous studies have shown that fertility in patients with bilateral 
cryptorchidism is positively correlated with the number of germ cells 
treated with surgery and negatively correlated with age, with higher 
sperm concentrations as adults in patients treated early [15,16]. At 
the same time, testis is also an endocrine organ, which produces 
hormones on its own and is also regulated by other hormones in the 
body, such as Testosterone (T), serum statin B, Follicle Stimulating 
Hormone (FSH), Luteinizing Hormone (LH), etc. However, changes 
in hormone levels are influenced by many factors, and there are 
significant differences in relevant reports. Therefore, testicular 
volume is the most intuitive response to the number of germ cells in 
childhood. Our data showed that the testicular volume of bilateral 
cryptorchidism patients began to decrease while waiting for the 
operation opportunity, and did not fully recover in the short term 
after the operation, which was still significantly different from that 
of healthy children. Therefore, early surgical treatment for patients 
with bilateral cryptorchidism may be helpful to avoid the decrease of 
testicular volume and protect testicular function.
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#Paired t test.



© 2021 - Medtext Publications. All Rights Reserved. 03

Journal of Pediatrics and Neonatology

2021 | Volume 2 | Article 1008

6. Sakamoto H, Ogawa Y, Yoshida H. Relationship between testicular volume and 
testicular function: comparison of the Prader orchidometric and ultrasonographic 
measurements in patients with infertility. Asian J Androl. 2008;10(2):319-24.

7. Trsinar B, Muravec UR. Fertility potential after unilateral and bilateral orchidopexy 
for cryptorchidism. World J Urol. 2009;27(4):513-9.

8. Ma Y, Cai J, Li S, Wang W, Liu L. Single-Port Laparoscopic Assisted Transcrotal 
Orchidopexy for Palpable Inguinal Canalicular Cryptorchidism Accompany With 
Indirect Inguinal Hernia. Front Pediatr. 2018;6:293.

9. Wang C, McDonald V, Leung A. Effect of increased scrotal temperature on sperm 
production in normal men. Fertil Steril. 1997;68(2):334-9.

10. Durell J, Johal N, Burge D. Testicular atrophy following paediatric primary 
orchidopexy: A prospective study. J Pediatr Urol. 2016;12(4):243.e1-4.

11. Kamisawa H, Kojima Y, Hayashi Y, Imura M, Mizuno K, Kohri K. Evaluation of 
preoperative testicular volume in Japanese children with unilateral cryptorchidism. 
Int Urol Nephrol. 2008;40(4):977-81.

12. Virtanen HE, Bjerknes R, Cortes D. Cryptorchidism: classification, prevalence and 
long-term consequences. Acta Paediatr. 2007;96(5):611-6.

13. Kollin C, Stukenborg JB, Nurmio M. Boys with undescended testes: endocrine, 
volumetric and morphometric studies on testicular function before and after 
orchidopexy at nine months or three years of age. J Clin Endocrinol Metab. 
2012;97(12):4588-95.

14. Radmayr C. Management of undescended testes: European Association of Urology/
European Society for Paediatric Urology guidelines. J Pediatr Urol. 2017;13(5):550.

15. Engeler DS, Hösli PO, John H. Early orchiopexy: prepubertal intratubular germ cell 
neoplasia and fertility outcome. Urology. 2000;56(1):144-8.

16. Canavese F, Mussa A, Manenti M. Sperm count of young men surgically treated for 
cryptorchidism in the first and second year of life: fertility is better in children treated 
at a younger age. Eur J Pediatr Surg. 2009;19(6):388-91.


	Title
	Abstract
	Introduction
	Subjects and Methods
	Result
	Discussion
	References
	Table 1
	Table 2
	Table 3

