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Abstract 

Background: Renal cell carcinomas (RCC) are primary malignant adenocarcinomas derived from the 

renal tubular epithelium and are the most common malignant renal tumor. They usually occur in 50-

70-year-old patients. 

Aim: Radiological evaluation of patients of renal cell carcinoma by modalities like USG, CT-Scan 

and MRI. 

Materials and methods: All the patients were cases of renal cell carcinoma that had come to 

Department of Radiology in Dhiraj Hospital. They were evaluated by different modalities like USG, 

CT-Scan and MRI after taking consent when and where needed. 

Results: Renal cell carcinoma followed age and sex trends which means 72% patients were males and 

28% patients were females and most of the patients were above 50 years of age.   

Conclusion: CECT is the modality of choice for evaluation of renal cell carcinoma patients as it gives 

the information not only about the localization but also the distant spread of tumor. MRI can be used 

as an alternative and also to know about the renal vein and IVC invasion by the tumor. USG as is a 

cheap and easily available method can be used to screen the patients with a palpable flank mass and 

those with hematuria. 
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Introduction  

Renal cell carcinomas (RCC) are primary 

malignant adenocarcinomas derived from the 

renal tubular epithelium and are the most 

common malignant renal tumor. They usually 

occur in 50-70-year-old patients and macroscopic 

haematuria occurs in 60% of the cases.  
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On imaging, they have a variety of radiographic 

appearances, from solid and relatively 

homogeneous to markedly heterogeneous with 

areas of necrosis, cystic change, and hemorrhage. 

 

Patients are typically 50-70 years of age at 

presentation [1, 2], with a moderate male 

predilection of 2:1 [2]. Renal cell carcinomas are 

thought to be the 8
th
 most common adult 

malignancy, representing 2% of all cancers, and 

account for 80-90% of primary malignant adult 

renal neoplasms [3, 4]. 

 

Presentation is classically described as the triad 

of: 

1. macroscopic haematuria 

2. flank pain 

3. palpable flank mass 

This triad is however only found in 10-15% of 

patients [1, 2], and increasingly the diagnosis is 

being made on CT for assessment of hematuria 

alone or as an incidental finding. The majority of 

cases are sporadic. In most situations renal cell 

carcinomas are found incidentally on imaging 

performed for other purposes. 

 

Around 25% of RCC patients will develop a 

paraneoplastic syndrome [5, 6]: 

 hypercalcaemia  

 hypertension  

 polycythaemia: from erythropoietin 

secretion  

 Stauffer syndrome: hepatic dysfunction 

not related to metastases 

 feminisation 

 limbic encephalitis 

 

Risk factors  

 cigarette smoking [2] 

 dialysis-related cystic disease [2]  

 obesity 

 treatment with cyclophosphamide 

(chemotherapy agent) [7] 

 

Renal cell carcinomas arise from tubular 

epithelium, and encompass a number of distinct 

histological varieties, including  

 clear cell renal 

carcinoma (conventional): 70-80%  

 papillary renal cell carcinoma: 13-20% 

 chromophobe renal cell carcinoma: 5% 

 collecting duct renal cell 

carcinoma (Bellini duct): <1% 

 renal medullary carcinoma: rare  

 sarcomatoid renal cell carcinoma (sRCC) 

[8] 

 

The most common sites for metastasis are the 

lymph nodes, lung, bones, liver and brain.   

Renal cell carcinoma is one of the more common 

causes of cannonball metastases to the lung. 

In some instances RCCs are associated with [2]
  

 von Hippel-Lindau syndrome: greater 

tendency for bilateral RCC as well as a 

presentation at a younger age; clear cell 

subtype 

 Xp11.2 translocation 

 familial clear cell cancer 

 tuberous sclerosis 

 hereditary renal cell cancer syndromes 

 

Ultrasound is very frequently used to assess the 

renal tract; however it is not as sensitive or 

specific as CT or MRI. 

 

CT is also frequently used to diagnose renal cell 

carcinomas. On non-contrast CT the lesions 

appear of soft tissue attenuation. Larger lesions 

frequently have areas of necrosis. Approximately 

30% demonstrate some calcification. 

 

MRI is an excellent technique for imaging the 

kidneys and can even suggest the likely 

histology. Treatment of renal cell carcinomas is 

usually with radical nephrectomy if 

feasible. However, in elderly patients or those 

with co-morbidities, and especially those with 

smaller tumors suggestive of papillary histology, 

then organ-sparing treatment can be entertained. 

 

Aim and objectives 

 To facilitate early diagnosis of the 

disease 

https://radiopaedia.org/articles/paraneoplastic-syndromes
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https://radiopaedia.org/articles/sarcomatoid-renal-cell-carcinoma
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 To ascertain various radiological features 

in patients of renal cell carcinoma by 

USG, CT-Scan and MRI. 

 To evaluate the extent of disease and 

prognosis after treatment. 

  

Materials and methods 

Study area 

The study was carried out in the Department of 

Radiodiagnosis, S.B.K.S. Medical Institute and 

Research Centre, Waghodia, Vadodara. 

 

Study design 

Type of the study:  An Observational, Cross-

Sectional Hospital Based Study.  

Sample size: 25 patients. 

 

Selection of subject  

Inclusion criteria 

• Only those patients who were willing to 

participate in the study were included 

after taking a written informed consent. 

• Patients with known cases of renal cell 

carcinoma were included.  

• Patient referred to the Radiology 

Department with palpable renal mass and 

hematuria; found to have positive 

findings were included in the study. 

 

Exclusion criteria 

 All patients unwilling were excluded 

from this study. 

 

Study protocol 

25 patients were included in this study. While 

some were already diagnosed beforehand, the 

others were diagnosed at the time of this study. 

Different modalities used during this study were 

• GE LOGIQ P9 USG machine 

• SIEMENS CT SCAN machine (16-

slices)  

• 1.5 TESLA PHILLIPS MRI machine 

 

Results  

In our study, we found that out of 25 patients 

with renal cell carcinoma, 18 patients were males 

and 7 patients were females (Figure – 1). 

In our study, we found that 15 patients were 

between 65 and 70 years of age while 8 patients 

were between 50 to 65 years of age and only 2 

patients were less than 50 years old. 

 

We also took detailed history of the patients and 

found that out of 25 patients, 17 patients had 

complaints of hematuria and 10 patients had 

palpable flank mass. 

 

Renal cell carcinoma was found to have varying 

sonographic appearance from solid to partially 

cystic appearance, and in different patients was 

hyper, iso, or hypoechogenic to the surrounding 

renal parenchyma.  

 

On non-contrast CT the lesions appeared of soft 

tissue attenuation. 5 patients of RCC with larger 

lesions had areas of necrosis. 5 patients showed 

some calcification. However, different patients 

with renal cell carcinomas demonstrated variable 

enhancement, usually less than the normal 

cortex. 

 

The appearance of MRI was found as following 

 T1: some patients showed  

heterogeneous appearance  due to 

necrosis, hemorrhage and solid 

components 

 T2: 18 patients showed hyperintense 

appearance which may indicate clear cell 

carcinoma while 5 patients showed 

hypointense appearance which might 

indicate papillary carcinoma. 

 One patient showed renal vein tumor 

thrombus which could be detected by 

MRI. 

 

Conclusion 

RCC also called as hypernephroma and renal 

adenocarcinoma is the most common type of 

kidney cancer found in adults. Early diagnosis 

and proper treatment can be very useful in 

patients to improve the 5-year survival rate. 

Ultrasound is the imaging modality that is easily 

available and cheap so it remains as the tool to 

screen the patients with hematuria and palpable 
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flank mass. However it cannot be used to assess 

the local or distant spread of disease. So the 

modality of choice remains the CT-SCAN. CT 

scans have the potential to distinguish solid 

masses from cystic masses and can provide 

information on the localization and spread of the 

cancer to the other organs of the patient. MRI 

can also be used as an alternative to CT-Scan 

however it is more expensive for the patient and 

also time-consuming. The major advantage of 

MRI is that it can tell us about the spread of 

tumour to the renal vein and the inferior vena-

cava. 

 

Figure – 1: Sex distribution in study. 

 
Case  

A 70 year old male patient presented with left 

palpable renal mass since 3 years and complaints 

of hematuria since 15 days. He initially was 

advised USG by the clinician. USG showed the 

appearance of RCC on which the patient was 

advised to get further evaluation done CECT 

(Figure – 2 to 10). 

 

Figure – 2: Large renal mass (RCC) on 

sonography. 

 

Figure – 3: Large left RCC- contrast enhanced 

CT scan. 

 
 

Figure – 4: RCC seen in left kidney (contrast 

enhanced) CT image. 

 
 

Figure – 5: Coronal section of CT scan showing 

right renal mass. 

 
 

Figure – 6: Sagittal section of CT-scan showing 

right renal mass. 
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Figure – 7: Multicystic RCC. 

 
 

Figure – 8: RCC with lung metastasis. 

 
 

Figure – 9: Left RCC on T-1 weighted MRI 

image. 

 
 

Figure – 10: Left renal cell carcinoma - T2-

weighted axial MRI image with renal vein 

invasion and extension of tumor into the inferior 

vena cava. 
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