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Abstract  This article presents the results of evaluating modern radiation imaging methods in the diagnosis of inguinal and 

abdominal forms of cryptorchidism in children. From 2020 to 2025, 253 patients aged from 8 months to 17 years with various 

forms of cryptorchidism were examined and treated at the multidisciplinary children's clinic of the Andijan State Medical 

Institute. The diagnostic complex included ultrasound scanning, Dopplerography, magnetic resonance imaging (MRI), and 

digital radiography. The study assessed the localization, structural condition, blood circulation, and viability of undescended 

testes. Ultrasound scanning was identified as the primary noninvasive diagnostic method, allowing accurate determination of 

gonadal size and echostructural changes. Dopplerography provided important information about testicular blood flow and 

hemodynamic disorders, while MRI demonstrated high effectiveness in detecting non-palpable gonads and evaluating 

morphological changes in testicular tissue. The sensitivity, specificity, and diagnostic accuracy of each imaging method were 

comparatively analyzed. The obtained results showed that the combined step-by-step use of radiation imaging methods 

significantly increases diagnostic accuracy and improves preoperative assessment in children with cryptorchidism. The study 

confirms the necessity of an integrated diagnostic approach for timely surgical management and prevention of complications 

associated with undescended testes. 

Keywords  Cryptorchidism, Undescended testis, Inguinal cryptorchidism, Abdominal cryptorchidism, Ultrasound 

scanning, Dopplerography, Magnetic resonance imaging, Pediatric surgery, Radiation imaging, Testicular blood flow, 

Gonadal hypoplasia, Non-palpable testis 

 

1. Introduction 

Cryptorchidism in children remains one of the urgent 

problems that pediatric surgeons and urologists very often 

face, since most of the parents' complaints are related to the 

main complaints about the absence of a testicle in its proper 

place in the scrotum, while almost all of these children are 

physically not lagging behind in their development. Despite 

a sufficient number of scientific papers, many of which 

contradict each other, it is necessary to understand one thing, 

that in most cases the revealed abdominal ectopia is one of 

the variants of the non-palpable testicle. According to many 

researchers, among children with cryptorchidism, testicular 

ectopia is detected in only 5% of cases, which are difficult  

to detect and even more difficult to palpate on the normal 

path of their migration from the abdominal cavity. In turn,  

a perineally ectopic testicle can be visualized by careful 

examination of the patient, but in some situations it cannot be  
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palpated, while the diagnosis is established using imaging 

techniques or intraoperatively. [3,7,9,10]. 

Modern highly informative radiation research methods 

have high resolution capabilities, which makes it possible  

to identify the absence or presence of a gonad, as well as 

accurately determine its localization, viability, echostructure 

and blood flow. These diagnostic methods also make it 

possible to determine the parameters of the undescended 

gonad not only on the side of the missing testicle, but also  

to visualize the condition of the contralateral gonad with an 

assessment of hemodynamics, which allows an indirect 

assessment of the condition of the testicular parenchyma. 

Despite their advantages, many radiation research methods 

have limited sensitivity and specificity in imaging non- 

palpable gonads, especially in determining the testicular 

volume of the gonad in the preoperative period. Each of the 

existing imaging methods has its advantages and disadvantages, 

but their consistent application allows accurate and correct 

diagnosis in most cases. This helps to increase the effectiveness 

of complex treatment of cryptorchidism in children, reduce 

the risk of complications and improve the results of surgical 

interventions for lowering the testicle into the scrotum. 

[1,2,4,5,6,8,11]. 
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Table 1.  Distribution of patients by age, shape, and location of the undescended testicle 

Age of patients 

A form of cryptorchidism Localization 

Inguinal shape  

(n=197) 

Abdominal shape 

(n=56) 

Unilateral  

cryptorchidism 

(n=226) 

Bilateral  

cryptorchidism 

(n=27) 

аbs % аbs % аbs % аbs % 

1-3 years old 89 45,1 21 37,5 110 48,6 19 70 

4-7 years old 63 31,9 18 32,1 81 35,8 5 18 

8-14 years old 33 16,7 14 25 47 20,8 2 8 

15-17 years old 12 6,3 3 5,3 15 6,6 1 4 

Total 197 100 56 100 226 100 27 100 

Table 2.  Significant echostructural changes revealed in inguinal cryptorchidism in children 

Gonadal echostructure Unilateral cryptorchidism Bilateral cryptorchidism 

Heterogeneous structure 18 (7,1%) 5 (1,9%) 

Increased echogenicity 24 (9,5%) 3 (1,2%) 

Decreased echogenicity 12 (4,7%) 6 (2,4%) 

Decreased contour definition 7 (2,7%) 8 (3,2%) 

Signs of atrophy 1 (0,4%) 2 (0,8%) 

 

Many key questions about the diagnosis of cryptorchidism 

are presented in various scientific publications, but they   

do not always reflect the true characteristics of radiation 

examinations of undescended gonads in children, and therefore 

the search for answers to these questions determined the 

purpose of this study. 

The purpose of the study. Evaluation of the effectiveness 

of modern imaging methods for cryptorchidism in children. 

2. Research Materials and Methods 

From 2020 to 2025, 253 patients with various forms    

of cryptorchidism aged from 8 months to 17 years were 

examined and treated at the multidisciplinary children's 

clinic of the Andijan State Medical Institute. Depending on 

the form of cryptorchidism and the age of the patients, we 

performed various radiation research methods, the list of 

which included: X-ray imaging, ultrasound scanning, color 

Doppler mapping and magnetic resonance imaging. 

3. The Results of the Study 

Our observations revealed a significant difference in the 

incidence of cryptorchidism on the affected side, while 

localization of unilateral cryptorchidism was detected in 226 

(89.3%) cases, bilateral in 27 (10.7%) patients. In unilateral 

forms of cryptorchidism, retention of the right testicle was 

more often observed in 144 (56.9%) patients, and left-sided 

gonadal non-prolapse in unilateral forms of cryptorchidism 

was detected in 82 (32.4%) patients. The distribution of 

patients by age, form, and localization of cryptorchidism is 

shown in Table 1. 

The data presented in Table 1 indicate the predominant 

number of hospitalized patients under the age of 7 years, 

which indicates the caution of parents when determining the 

absence of a testicle in the scrotum. The main clinical signs 

of cryptorchidism in children were the absence of a testicle in 

the corresponding half of the scrotum, while 98% of patients 

showed signs of scrotal underdevelopment, and 63 (24.9%) 

patients were diagnosed with concomitant inguinal hernia, 

which was most often detected with a right-sided lesion. 

Ultrasound scanning was the primary and main noninvasive 

method of diagnosing cryptorchidism in children in our 

studies. It made it possible to determine the size of an 

undescended testicle by using the geometric formula of the 

volume of an ellipsoid in order to conduct a comparative 

parameter with the contralateral gonad. The volume was 

calculated in the following parameters V=0.523×L×W×H 

(L-length, W-width, H-thickness). Based on this formula, the 

ultrasound scan data showed that in 4 (1.6%) patients under 

the age of 5, the gonadal volume was reduced by 12%    

and averaged up to 0.6 ml, while pronounced testicular 

hypoplasia was detected in 9 (3.5%) patients over the age of 

5 years. The characteristic echostructural changes of the 

undescended testicle of inguinal localization are presented in 

Table 2. 

The determination of the linear dimensions of the 

undescended gonad in inguinal cryptorchidism also showed 

a significant difference in relation to age norms. The 

parameters we obtained allowed us to establish that in 28 

(11.1%) children, the gonadal length was 4-5 mm lower than 

normal, and a decrease in the longitudinal diameter of the 

testicle was detected in 17 (6.7%) patients, while a decrease 

in testicular thickness was up to 0.6 cm, which was 1.5-2 

times lower than normal. During ultrasound scanning, in 197 

(77.8%) patients with inguinal cryptorchidism in 127 cases, 

the testicle was localized in the lower third of the inguinal 
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canal, in 31 patients in the middle third and in 37 patients in 

the upper third of the inguinal canal. 

Ultrasound scanning with Dopplerography was of 

indisputable importance in the diagnosis of cryptorchidism 

in children, especially in the abdominal form of the disease. 

This research method is based on the principle of measuring 

the speed and direction of blood flow in the vascular pedicle 

of the spermatic cord feeding the testicle and its parenchyma, 

and also allows the identification of areas of circulatory 

disorders and ischemic areas in the undescended gonad. The 

Doppler study allowed not only to determine the presence of 

intratesticular blood flow, but also to calculate the resistance 

index (RI) by comparing the symmetry of blood supply in the 

contralateral gonad. Ultrasound scanning with Dopplerography 

was important for assessing the functionality of an undescended 

testicle, this examination method is not a painful procedure 

for children and does not require special training (Fig. 1.). 

 

Figure 1.  Ultrasound scanning with Dopplerography (areas of circulatory 

disorders in the undescended gonad) 

The Doppler resistance index (RI) was calculated using 

the calculation formula: RI=(Vmax-Vmin)/Vmax, where 

Vmax is the peak systolic rate, and Vmin is the final diastolic 

rate. 0.5-0.7 (cm/s) was considered the norm of the resistance 

index (RI) during Dopplerography, and an increased value in 

the range from 0.7 to 0.9 (cm/s) was considered a deviation 

from the norm, which indicated a violation of perfusion in 

children with cryptorchidism. According to calculations 

based on the index of resistance (RI) in Dopplerography,    

it should be assumed that signs of degeneration in children 

with cryptorchidism are established in the presence of a 

decrease in testicular volume by more than 25%, a decrease 

in its blood flow and structural heterogeneity, as well as   

an increase in the index of resistance from 0.7 to 0.9 (cm/s). 

As noted above, the ultrasound scan data we obtained 

showed that in the inguinal form of cryptorchidism in most 

cases - 178 (70.4%) observations, signs of a preserved 

testicle were revealed. However, 13 (5.1%) patients with 

inguinal cryptorchidism showed signs of hypoplasia, decreased 

blood supply and testicular vascularization; in these patients, 

the resistance index (RI) ranged from 0.7 to 0.9 (cm/s). In 6 

(2.4%) patients with torsion of the inguinal shape of the 

undescended testicle, a significant slowdown in blood flow 

was noted. According to Dopplerography data, 14 (5.5%) 

children with abdominal cryptorchidism showed a decrease 

and depletion of the vascular pattern; in these patients,    

the resistance index (RI) ranged from 0.5 to 0.7 (cm/s).        

In 8 (3.2%) cases of abdominal cryptorchidism, a decrease  

in linear blood flow velocity was found, which served as    

a direct indication for diagnostic laparoscopy in all these 

patients. 

The use of ultrasound scanning with Dopplerography in 

the diagnosis of inguinal and abdominal cryptorchidism 

allowed us to accurately determine not only the location and 

volume of the undescended testicle, but also to identify signs 

of circulatory disorders and ischemic areas in the gonad itself. 

A decrease and depletion of the vascular pattern, a decrease 

in the linear velocity of blood flow, and a slowdown and 

absence of blood flow, revealed during ultrasound scanning 

with Dopplerography, were direct indications for diagnostic 

laparoscopy in this cohort of patients. The diagnostic information 

value of Dopplerography in determining the reliability and 

accuracy of the study showed that the sensitivity of the method 

was 91.1%, the specificity was 84.7%, and the accuracy of 

the method was 88.6%. 

Magnetic resonance imaging was performed in 22 (8.6%) 

patients with bilateral absence of gonads in the scrotum,    

it was performed in a strict and specific scanning sequence in 

standard T1 and T2 modes. The standard T1 and T2 modes 

used on MRI displayed axial and coronal planes, which made 

it possible to determine the structure of the testicular body, 

the presence of anatomical landmarks, signal intensity 

compared to surrounding tissues, and visualization of soft 

tissues and blood vessels. The interpretation of the images 

included an assessment of tissue uniformity and signs of 

limited diffusion to determine viable tissue. The MRI 

parameters we obtained showed that in 10 (3.9%) cases of 

bilateral abdominal cryptorchidism and in 7 (2.8%) cases of 

inguinal cryptorchidism, in the T1 and T2 modes, a uniform 

signal was detected, which corresponded to normal and 

preserved oval-shaped gonads, which were clearly visualized 

in relation to surrounding structures, while The measurements 

of their sizes testified to their safety, without signs of 

destruction. In 5 (1.9%) cases of non-palpated gonads in   

T1 mode, MRI showed a hypointensive low signal, which 

indicated testicular hypoplasia, and a decrease in the cell 

density marker was also noted in these patients. Of the 15 

(5.8%) patients with abdominal cryptorchidism who underwent 

magnetic resonance imaging, in 10 cases the localization   

of undescended gonads was determined at the entrance to  

the inner ring of the inguinal canal, which was an indication   

for laparoscopic reduction. The advantage of this research 

method was that MRI allowed not only to assess the 

condition of the inguinal canal and abdominal cavity in 

which the testicle was located, but also helped to identify 

morphological changes in the undescended gonad. The 

effectiveness of MRI was not only in determining the 

topographic and anatomical location of the testicle and its 

volume, but also contributed to a reliable assessment of 

structural and morphological changes in the parenchyma of 

the undescended gonad. 
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Modern and highly informative methods of radiation 

imaging have shown that the reliability of the information 

obtained depends on many factors, such as the form of 

cryptorchidism, location of the undescended testicle, the age 

of the patient and the presence of complications. At the same 

time, each of these methods has its own advantage, and if 

necessary, they complement each other in obtaining reliable 

research results, which is very important when choosing tactics, 

method and method of surgical intervention. In addition to 

their informative value, they are radiologically safe methods 

for diagnosing cryptorchidism in children, which allows 

their use for dynamic monitoring in the postoperative period. 

We compared their significance in assessing the diagnostic 

information content of our studies (Table 3.). 

Table 3.  Diagnostic information value of radiation research methods in 
the diagnosis of acute pleural empyema in children 

Research methods 
Reliability and diagnostic accuracy 

Sensitivity Specificity Accuracy 

Digital radiography 69,1% 67,2% 66,3% 

Ultrasound scan 78,2% 76,4% 77,3% 

Dopplerography 91,1% 84,7% 88,6% 

MRI scan 90,2% 85,5% 86,9% 

4. Conclusions 

Thus, the conducted radiation examination methods in   

the preoperative period in 253 children with various forms  

of cryptorchidism allowed the identification of diagnostic 

features of the disease with the determination of structural 

and clinical signs of an undescended testicle. The step-by 

-step complex of radiation imaging methods used has shown 

high informative value in detecting an undescended testicle 

in children. However, the revealed existing difference in the 

sensitivity and specificity of these studies obliges them to be 

conducted in combination. Since they have certain advantages 

that facilitate their use both independently and in addition  

to each other in order to obtain complete information and 

take priority measures for surgical intervention to reduce an 

undescended testicle. 
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