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Relevance. The incidence of pathology of the genitourinary system has remained similar 

over the past five years [1, 2]. Urothelial cancer ranks 4th in the prevalence of malignant 

tumors after prostate (or breast) cancer, lung and colorectal cancer [3-5]. Transitional cell 

carcinomas of the upper urinary tract (VMP) are less common than those of the bladder, but 

60% are diagnosed already at stage III. Risk factors include tobacco smoking and 

professional activity (employment in the paint, chemical, oil industry) [3]. In addition, the 

ureters are involved a second time in the volumetric processes of the abdominal cavity and 

especially the pelvis. Among the malignant neoplasms of the kidneys, the main and most 

common histological form is renal cell carcinoma, which occurs in 85-90% of cases.[3,5,26] 

Excretory urography (EC), which was previously a "first-line" study in patients with VMP 

pathology, is now increasingly being replaced by computed urography (CT) and, somewhat 

less frequently, magnetic resonance urography (mru). This is most likely due to the greater 

diagnostic value of the latter and the higher quality of the images obtained. In addition, the 

EU technique has a number of limitations: it is important to prepare the intestine, adequate 

renal function of the patient, the absence of severe liver and thyroid diseases. 

To date, CT is the "gold standard" in the diagnosis of the causes of uroobstruction, including 

at the ureteral level. This study makes it possible to quickly and comprehensively assess the 

state of the urinary tract [6, 7]. 

It is believed that tumors of small size (less than 3 cm) are detected better with MRI than with 

CT, while t1 protocols with fat suppression and using intravenous contrast are the most 

informative in this regard.[17,19,23] 

In a number of subjects, the use of ionizing radiation is difficult: these are patients who need 

multiple dynamic studies (especially at a young age), pregnant women, patients with reduced 

renal function and persons with allergic reactions to contrast media. In these situations, the 

method of choice may be magnetic resonance urography (mru), which allows to establish the 

fact of uroobstruction and suspect its cause [8-10]. 
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Mrexamination of the urinary tract can be performed in 2 ways: in the form of static contrast-

free urography using ultrafast t2-weighted sequences (t2-vi) – such as with magnetic 

resonance mrcholangiopancreatography, and using t1-vi after intravenous administration of a 

contrast agent (by analogy with X-ray EC). The contrast-free technique is based on obtaining 

a high-intensity MR signal from a sedentary fluid located in natural and/or pathological 

structures in the study area, and allows you to visualize the urinary tract when they expand, 

cysts of various localization, the spinal canal. 

The purpose of the study -the present study was to improve the accuracy of the diagnosis of 

kidney neoplasms by in-depth study of the possibilities of CT and magnetic resonance 

imaging (MRI).evaluation of the sensitivity of CT and mru (native study and with contrast 

enhancement) for patients with volumetric processes of the ureters. 

Materials and methods. There were 72 patients under observation who were treated for 

diseases of the upper urinary tract in the oncology dispancer of Bukhara in the period from 

2019 to 2021. All patients underwent a comprehensive radiation examination: EC was 

initially performed in 64.8% (n = 47), ultrasound - in 67.6% (n = 48). Further, all patients 

underwent CT. 

Patients with primary tumors of the ureters (n = 12; 8.22%), as well as with secondary 

involvement of the organ in the volumetric processes of the pelvis (n = 32; 21.9%) and 

patients with metastatic lymph node lesions (n = 2; 1.37%) were allocated to a separate 

subgroup (n = 26; 31.5%).  

CT on a 160-slice aquilionprime scanner (toshiba, Japan) was performed in 90.1% (n = 69), 

including 63 (91.3%) patients from the subgroup with volume formations. Before the study, 

an allergoanamnesis was collected, information about previously performed studies using 

KV, about the presence / absence of anaphylactoid reactions, the patient consented to the 

study. Only nonionic contrast agents (iodine concentration 200-350 mg/ml) were used to 

obtain intravenous bolus enhancement. During the study, a two-head injector was used, with 

which 90-120 ml of contrast agent (1.5 ml per 1 kg of patient weight) was injected into the 

ulnar vein at a rate of 4 ml/ s, after the end of the contrast agent administration, 50 ml of 

saline solution was automatically bolus injected at the same rate. 30 minutes before the study, 

patients took 200-400 ml of non-carbonated drinking water, which improved the visualization 

of the abdominal cavity and prevented the imposition of contrasting loops of the small 

intestine. 

Mru on high-field devices with a magnetic field strength of 1.5 tlvantageatlas (toshiba, Japan) 

and 3.0 tlingenia (philips, Netherlands) was performed in 57 (75.4%) patients, including 

100% of the subgroup with volumetric formations; in 24 (32.7%) cases it was excretory mru 

(with intravenous gadolinium containing a contrast agent - 0.1 mmol / kg of body weight), 11 

(10.3%) patients were limited to a static native study. The developed optimized protocol is 

presented in Table 3. Pulse sequences with suppression of the signal from adipose tissue were 

used - t2 fatsatax 4 mm, t1 flash fatsat 3d cor 2 mm, haste – cor 3 mm fast pulse sequences, 

single thick oblique slices of 60 mm (left and right) on breath retention. For a comprehensive 

assessment of the pelvic organs and the search for complications of VMP interventions, all 

patients were required to perform diffusion-weighted images (dvi) (with the construction of 

icd maps). In the case of excretory urography, a contrast agent was administered. 

To fill the hollow urinary organs and thus better visualize them 1-1.5 hours before the study, 

patients were recommended to drink 500 ml of still water. All subjects underwent diuretic 

loading in the form of furosemide 10 mg intravenously 15 minutes before the study; 

drotaverine 120 mg peros was used 30 minutes before the study to reduce the number of 
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motor artifacts. The superficial abdominal coil was secured with straps. Patients with electric 

or magnetic implants were not allowed to undergo MRI, in the case of excretory mru - at a 

gfr value < 30 ml/min/ 1.73 m2. 

As a reference method, the results of computer urography (CT), confirmed by surgical 

intervention, were considered. 

Results and their discussion. The distribution of localization of pathological changes of the 

ureters in patients with volumetric formations is shown in Table. 4. The analysis of the 

presented data shows that the lower third of the ureter (including the intramural part) was 

most often affected - in 74.1% (n = 54). Involvement of the upper third of the organ and lmp 

was less common - in 17.24% (n = 12 people) and the middle third – 8.66% (n = 6). 

Localization of pathological changes was confirmed by cystoscopy and surgery, in 78.3% (n 

= 36), reconstructive plastic surgery was performed on the ureters by boari or uretero-

ureteroanastomosis using the davinci robot (intuitivesurgical, USA). Nephrostomy was 

performed in 10 (21.7%) cases. 

The level of ureteral obstruction was correctly determined in all studies with both CT and 

mru. The high tissue contrast of MRI made it possible to detect vmp retention in 100% of 

cases and to establish a diagnosis without using contrast enhancement in a larger number of 

observations compared with msct (mri allowed limiting the native study in 23.9% (n = 11) 

patients, msct – in 8.7% (n = 4). The enlarged urinary tract was characterized by a 

hyperintensivemr signal on t2-vi at static mru, due to a high mr signal from urine (Fig. 2, a, 

b); kidneys, ureters and bladder were visualized simultaneously. T2-vi thick slices made it 

possible to obtain images in any plane and reconstruct mip images from them. The lack of 

retention of the urinary tract reduced the effectiveness of the native MRI, due to the 

insufficient amount of hyperintensive fluid. 

A comparative analysis of the possibilities of radiation diagnostics methods in determining 

the signs of transitional cell tumors of the ureters is presented. Since ultrasound did not allow 

to identify specific signs, its results were not taken into account. Low sensitivity of the EC at 

the stage of primary diagnosis was associated with the difficulty of obtaining adequate 

contrast of the ureters and, accordingly, difficulty in visualizing small (less than 15 mm) foci. 

The Ec also did not allow differentiating a blood clot from aurothelial tumor and did not 

display a thickening of the walls of the organ, which explains the low specificity (82%). 

The germination of the ureter with a pelvic tumor was noted in 32 patients with mru, in 29 

with CT. Standard sequences (including dwi and the construction of adc maps) made it 

possible to visualize volumetric formations, the subsequent measurement more accurately 

assess their boundaries and distribution, which is important when choosing surgical tactics 

(Fig. 6, a - d). 

MRI also provided additional information in the form of an assessment of the state of the 

surrounding fiber (infiltration was detected in 27 (58.7%) cases, the most sensitive sequence 

was a series with fat suppression. An increase in the mr signal was noted periureterally on 

them. 

MRI made it possible to detect changes in parenchymal organs, liver, adrenal glands and 

suspect the presence of secondary pelvic bone damage (found in 6 cases). Effusion in the 

pelvis was equally well detected both on mri and ultrasound (n = 12, 26.1%), and this is 

probably due to the brightness of the radiation manifestations of free fluid accumulations. 

Standard t2-vi and sequences with suppression of the signal from adipose tissue made it 

possible to see fluid accumulations and differentiate them, for example, from cysts and 
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ovarian follicles. 

The sensitivity of ultrasound in detecting the involvement of the ureters in the pelvic tumor 

process was low (29%), which may be explained by the difficulty of visualization in obese 

patients and with intestinal pneumatosis, as well as the complexity of anatomical 

relationships in the presence of tumor processes. CT demonstrated relatively high sensitivity 

(91%), however, its capabilities in the visualization of pelvic organs were lower than those of 

MRI. 

The high sensitivity of mru in detecting ureteral involvement is associated with its higher 

tissue contrast and the possibility of obtaining polypositional images, which helps in 

identifying the source organ of the tumor process and assessing its prevalence. The sensitivity 

of mru was also maximal in detecting the state of periureteral fiber, its involvement was 

clearly determined on contrast-free series with suppression of the signal from adipose tissue, 

detecting edema and/or effusion in the mesorectum. 

Conclusion. With the localization of pathological changes in the lower third of the ureter, 

especially in its distal part / mouth, the most valuable diagnostic information can be provided 

by a static and subsequent contrast enhancement. In this case, mru will allow you to visualize 

the structures of the pelvis well, assess the condition of the lymph nodes. If changes are found 

in the upper third of the ureter or the pelvic-ureteral junction, it is possible to obtain an 

adequate image of the urinary tract both with CT and with the help of MRU and ultrasound. 

When the "zone of interest" is localized in the middle third of the organ, the most complete 

amount of diagnostic information can be provided by the ctu. 

Mru allows you to get additional diagnostic information about the state of the organ wall and 

the infiltration of the surrounding fiber. The possibility of a comprehensive assessment of the 

abdominal cavity and pelvic organs makes it possible to exclude other pathology and affects 

the patient's management tactics. 

The absence of ionizing radiation allows the use of mru in pregnant women and children, in 

patients with reduced renal function. Given the diagnostic effectiveness similar to CT, the 

technique can also be used for dynamic monitoring of treatment results. 
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