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Abstract  
Background: Cryptorchidism is a commonly prevalent genitourinary 

anomaly. The diagnosed male infants are prone to testicle cancer and infertility 

issues that increase with late diagnosis of the undescended condition of the 

testis. Physical examination is the mainstay diagnostic procedure, yet a 

substantial number of cases that included nonpalpable undescended testis 

(UDT) could not be indicated by the same. Aim: To evaluate the location and 

testicular volume of Undescended testis and correlation with intraoperative 

testicular findings in children under 15 years of age. Materials and Methods: 
This prospective study was conducted among children (<15 years) at Vellore 

medical college. In accordance with the age (<4 and >4 years), the patients 

were categorized into two groups Group A and Group B. TAI was evaluated 

using ultrasonography to evaluate the effect of the location of testicles or the 

age of patients on the volume of cryptorchid testicles. Result: Out of 50 

patients analyzed, 40 patients were diagnosed with palpable testes and 10 

patients with nonpalpable testes. Group A had a higher number of palpable 

UDT (23) than group B (17). The number of patients with nonpalpable UDT 

was higher in group B (7) than that of A (3). In both groups, patients with 

palpable UDT were found to occur substantially with a predominant anomaly 

on the right side. Conclusion: The scrotal US can provide an accurate 

comparative assessment of the growth of the testes before and after 

orchidopexy.  

 
 

INTRODUCTION 
 

Cryptorchidism (undescended testis-UDT) is the 

utmost common genito-urinary incongruity with a 

recurrence of 3% and 30% among full and 

premature males of pediatric age.[1] UDT could 

occur either unilaterally, which is more common, or 

rather bilateral, which is relatively less common in 

occurrence.[2] The result of such a clinical condition 

could lead to substantial medical implications, for 

instance, infertility besides testicular malignancy. 

The longer the prevalence of UDT, high is the 

incidence of complications related to fertility. The 

inability to detect a nonpalpable UDT adds 

additional risk to the prognosis of cryptorchidism1. 

Although the occurrence of palpable UDT is 

predominant, a significant number of nonpalpable 

UDT demands the application of an effective 

diagnostic technique. Hence early diagnosis plays a 

very significant role in the management of UDT.[3] 

Physical examination is the most vital diagnostic 

procedure for UDT. The non-palpability of the testis 

might exist as intra-abdominal or ectopic. 

Additional complications of a nonpalpable testis 

may also be contributed by factors that prevent a 

physical examination that would include the non-

cooperative nature or obese condition of the child.[4] 

For a nonpalpable UDT, additional diagnostic 

imaging procedures such as ultrasound, CT and 

MRI are being employed. This is because of the 

criticality of the pre-surgical localization of the 

testis for a definitive UDT treatment.[5] Since CT 

and MRI involve the exposure of children to 

radiations and some might require sedation, 

ultrasound (US) technique involving no radiation as 

well as designated as non-invasive is predominantly 

being employed for detection of UDT.[6,7] Hence the 

following study was carried out to reveal the 

diagnostic efficiency of ultrasound in the correlation 

and outcome of undescended testis patients. 

Aim 

This study aimed to evaluate undescended testis's 

location and testicular volume and correlation with 

intraoperative testicular findings in children under 

15 years of age. 
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MATERIALS AND METHODS 

 

After getting informed consent and ethical 

committee approval, this prospective study was 

conducted at Vellore medical college from January 

2019 to December 2019 on 50 patients. For UDT 

treatment, 50 patients were admitted to the 

Department of Paediatric Surgery and were 

evaluated in the Department of Radiology in 

Government Vellore Medical College. An age-wise 

categorization of the patients was done according to 

which patients under 4 years were grouped in Group 

A, and more than 4 years were segregated in Group 

B. The investigation was also followed up to a year 

post orchidopexy. 

Inclusion Criteria 

1. Patients diagnosed with undescended testes  

2. Patients willing for surgery  

3. Upper age limit is up to 15 years of age 

Exclusion Criteria  

1. Patients with retractile and ectopic testis 

2. Patients not willing/ unfit for surgery 

3. Patients with bilateral nonpalpable undescended 

testis  

4. Age more than 15 years of age. 

Ultrasound studies were performed by using 7.5 and 

10 MHz transducers. In assessing undescended 

testicles, the largest measurements in each 

dimension were the usefulness of the testicular 

atrophy index. The testicular volume (TV) can be 

calculated by using the empirical formula of 

Lambert. 

𝑇𝑉 = L × W × H × 0.71 

The testicular atrophy index (TAI) of the affected 

testicle was calculated as: 

𝑇𝐴𝐼 =
(Contralateral testis volume –  affected testis volume)

𝐶𝑜𝑙𝑙𝑎𝑡𝑒𝑟𝑎𝑙 𝑡𝑒𝑠𝑡𝑖𝑠 𝑣𝑜𝑙𝑢𝑚𝑒
 × 100 

TAI is expressed in percentage. 

In this study, we prospectively measured the TV of 

unilateral cryptorchid testicles and determined TAI 

to evaluate the effect of the location of testicles or 

the age of patients on the volume of cryptorchid 

testicles.  

RESULTS 
 

Out of 50 patients analyzed, 40 patients were 

diagnosed with palpable testes and 10 patients with 

nonpalpable testes. In Group A (26 patients), 3 

patients have nonpalpable UDT and 23 patients have 

palpable UDT. In Group B (24 patients), 7 patients 

have nonpalpable UDT and 17 patients have 

palpable UDT. In both, the groups, prevalence of 

palpable UDT was predominant compared with that 

of nonpalpable UDT. Out of 50 cases, 30 cases were 

affected on the right side, 20 cases were affected on 

the left side. 

 
Figure 1: Preop Ultrasound findings 

 

 
Figure 2  

 

Out of 50 patients, among 40 patients of palpable 

undescended testes, pre-operative ultrasound shows 

intracanalicular position with 24 patients mean TAI 

11% and remaining 16 patients have mean TAI 

13%. Out of 10 patients of nonpalpable 

undescended testis, 6 patients were found to have an 

intrabdominal location with a mean TAI of 60% in 

group B and mean TAI of 15% in group A. Preop 

ultrasound of remaining 4 patients were 

inconclusive /testis not visible. So in Group B, 

showing TAI with more value suggests or implies 

vanishing testis syndrome. A decrease in the volume 

of cryptorchid testicles was observed in all age 

groups except within the group younger than 6 

months. Among the 40 patients of palpable UDT, 

those who displayed intra-canalicular location 

underwent open orchidopexy, and those 10 patients 

of nonpalpable UDT underwent laparoscopic 

exploration. 6 patients were found to have 

intraabdominal testes, and 4 patients had vanishing 

testes/testicular agenesis. Postop follow-up: Group 

A patients and patients with low TAI showed 

significant improvement in testicular volume 

compared to the age group of more than 4 years and 

with high TAI. 

DISCUSSION 
 

UDT is emerging as a common clinical condition in 

male infants and that of pediatric age. While 

untreated UDT could lead to several complicated 

clinical implications, diagnostic time plays a vital 

role in managing this disorder.[1,8] With the 

availability of many imaging techniques, ultrasound 

imaging is considered feasible and non-invasive by 

many researchers.[9] Ultrasonography is known to be 

a reliable tool for the measurement of testicular 

volume with high reproducibility. It is used to 

determine the volume of the cryptorchid testis 

before and after testis repositioning.[10,11] The 

accuracy and sensitivity of ultrasound imaging and 
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intra-operative findings were high. The number of 

patients displaying intra-canalicular and intra-

abdominal locations in ultrasound imaging and 

inter-operative results was accurately associated. 

However, in earlier studies performed by Komine et 

al.[12] and Phewplung et al.[13] the accuracy levels 

were less than 100%. Our study's high sensitivity 

and accuracy levels imply that ultrasound is reliable 

in identifying the pre-operative location of the 

undescended testes, which is crucial for treating 

UDT. Higher TAI was observed in patients above 4 

years of age but was reported with poor 

development. Also, with a predominate right side 

occurrence of UDT, the recurrence of nonpalpable 

UDT was found to increase with age. Yet, the 

occurrence of palpable UDT was more common in 

both age groups. The TAI value would increase with 

increasing age if the testes were left untreated. In a 

study by Kollin et al., it was reported that there was 

an increase in the median ratio from 0.68 at 6 

months to 0,81 at 4 years (P<0.001) in the early 

treatment group operated at 9 months of age.[14] This 

means that early orchidopexy is likely to result in 

significant recovery of testicular volume. A similar 

revelation associating the time of UDT diagnosis 

with the success of orchiopexy was reported.[15,16] 

 

CONCLUSION 
 

In summary, patients with UDT should be evaluated 

at an earlier age with ultrasonographic indices of 

TAI and TV.  The scrotal US can provide an 

accurate comparative assessment of the growth of 

testes before and after orchidopexy. In group A 

patient, the growth of the testes after surgery was 

statistically significant, so earlier age should be 

recommended for orchidopexy. Ultrasound 

parameters of Testicular volume and atrophic 

testicular index play a significant role in 

Undescended testis, especially in nonpalpable testis. 

In conclusion, earlier the age of orchidopexy and 

patients with low TAI show significant 

improvement. 
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