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Abstract 
Aims & Objectives: The aim of this study was to assess the role of multi detector computed tomography 

(MDCT) in diagnosis and preoperative staging of solid renal masses. 

Material and Methods: Study was conducted in GCS medical college, Ahmedabad and includes 28 patients(15 

males and 13 females patients) over a period of 6 months from April 2019 to September 2019. Multiphasic 

MDCT was done by using 16 slice Siemens CT scanner machine including standard scan protocol include 

unenhanced, cortico-medullary phase, nephrogenic phase and excretory phase. 

Result: A total 31 masses were detected in 28 patients, 25 patients had unilateral mass and 3 patients had 

bilateral renal masses. The different pathologies including RCC (64.5%), Wilms tumor(6.5%) , Lymphoma 

(12.9)  , Angiomyolipoma(9.6%)  and TCC (6.5%) were detected. Local spread ,lymphnode metastasis , 

vascular involvement and distant metastasis were assessed in different pathologies. In RCC cases, Rapid 

enhancement was seen in CMP (Average HU 80 +/- 50), rapid decrease of enhancement was observed in NP 

(Average HU 70 +/- 20) & rapid washout of contrast in EP (Average HU 50 +/- 20) compared to TCC cases in 

which faint enhancement was observed in CMP (Average HU 40 +/- 25),then increase enhancement in NP 

(Average HU 60 +/- 10) & then washout of contrast in EP(Average HU 35 +/- 15).Clear cell RCC are 

Hypervascular lesions so it shows rapid enhancement in CMP (Average HU 100 +/- 45) & washout in EP 

(Average HU 60 +/- 25) while papillary and chromophobe RCC are homogenously hypo vascular with average 

HU 50 and 75 respectively. 

Conclusion: MDCT is one of the most effective modality in diagnosis of primary renal mass lesions, its 

extension, vascular involvement, staging & grading. 
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I. Introduction: 
MDCT has wide role in diagnosis, staging, local and lymphnodes spreading in solid renal masses. As 

20-25% renal tumors are found accidently, MDCT useful in differentiation of benign and malignant renal 

lesion. The aim of study was to assess the role of MDCT in diagnosis and preoperative staging of solid renal 

masses. 

 

II. Material And Methods: 
Study was conducted in GCS medical college, Ahmedabad over a period of 6 month from April 2019 

to September 2019. Multiphasic MDCT was done by using 16 slice Siemens CT scanner machine including 

standard scan protocol include unenhanced, cortico-medullary phase, nephrogenic phase and excretory 

phase.Study was included 28 patients (15 males and 13 femalespatients) with age ranging from 4 years to 68 

years. 

III. Results: 

In our study, 31 solid renal masses were detected in 28 patients - 25 patients had unilateral masses & 3 

patients had bilateral renal masses. Out of these 3 patients, one patient had RCC and two patients had 

lymphoma. 
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Fig 1.Presence of large ill-defined heterogeneously enhancing soft tissue density mass with internal non 

enhancing cystic areas and tumor crossing mid line without foci of calcification. 

Diagnosis: wilms tumor 

 

Out of 31 masses 28 masses were malignant & 3 masses were benign-angiomyolipoma (AML).Out of these 28 

masses, 20 cases of RCC, 2 cases of Wilmstumor, 2 cases of TCC and 4 cases of lymphoma. 

 

TABLE 1: 
PATHOLOGY NO. OF PATIENTS NO. OF CASES PERCENTAGES (%) 

RENAL CELL CARCINOMA (RCC) 19 20 64.5% 

WILMS TUMOR 2 2 6.5% 

TRANSITIONAL CELL CARCINOMA 

(TCC) 

2 2 6.5% 

ANGIOMYOLIPOMA(AML) 3 3 9.6% 

LYMPHOMA 2 4 12.9% 

 28 31 100% 

 

TABLE 2: 

 
 

Out of 20 cases of RCC , Lymphnodes metastasis were seen in 7 cases , perinephric extension were 

seen in 6 cases & distant metastasis were seen in 4 cases ( 2 lung metastasis & 2 liver metastasis). 

Lymphnodes metastasis, perinephric extension & distant metastasis were seen in all cases of wilms tumor and 

lymphoma. 

 

 

 

 

 



Role of multiphasic multidetector computed tomography (MDCT) in the diagnosis and staging .. 

DOI: 10.9790/0853-1908072025                                www.iosrjournal.org                                               22 | Page 

 
Fig 2 Presence of large well defined heterogeneously enhancing soft tissue density lesion with fatty 

attenuation areas involving right kidney. 

Diagnosis: Angiomyolipoma 

 

According to TNM staging of RCC , out of 20 cases , 6 cases had masses measuring <4 cm in diameter , 

so staged as T1a & 4 cases were staged as T1b because of masses measuring 4-7 cm.In 4 cases tumor size were 

>7 cm, so stages as T2. Extension to perirenal fat was observed in 1 case so it was staged as T3a while in 1 case 

renal vein thrombosis with involvement of IVC was observed so stages as T3c.In 4 cases, local infiltration & 

distant metastasis beyond renal fascia were observed so they were diagnosed as stage T4. 

Regional lymph node involvement limited to one group of lymphnodes was detected in 5 cases and 

more than one group of lymphnodes were seen in 2 cases. 

Distant metastasis was seen in 4 cases (2 cases in liver & 2 cases in lung metastasis).  
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Fig 3 Presence of large well defined hypo dense lesion arising from outer cortical surface of left kidney 

which shows minimal enhancement on CMP (HU: 55), well enhance on NP (HU: 75) and wash out in EP 

(HU: 57).There is no surrounding lymphadenopathy or calcification within. 

Diagnosis: RCC (Papillary variety). 

 

TABLE 3:  TNM staging in 20 RCC cases 
TNM STAGING NO.  OF CASES PERCENTAGES (%) 

T1a 6 30(%) 

T1b 4 20(%) 

T2 4 20(%) 

T3a 1 5(%) 

T3c 1 5(%) 

T4 4 20(%) 

N0 13 65(%) 

N1 5 25(%) 

N2 2 10(%) 

M0 16 80(%) 

M1 4 20(%) 

 

Measurement of HU in cortico-medullary phase (CMP), nephrogenic phase (NP) and excretory phase 

(EP) in all cases of RCC and TCC was done.In RCC cases, Rapid enhancement was seen in CMP(Average HU 

80 +/- 50), rapid decrease of enhancement was observed in NP (Average HU 70 +/- 20) & rapid washout of 

contrast in EP (Average HU 50 +/- 20). Whereas in TCC cases , faint enhancement was observed in CMP 

(Average HU 40 +/- 25),then increase enhancement in NP (Average HU 60 +/- 10) & then washout of contrast 

in EP(Average HU 35 +/- 15). 
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Clear cell RCC are Hypervascular lesions so it shows rapid enhancement in CMP (Average HU 100 +/- 45) & 

washout in EP (Average HU 60 +/- 25) while papillary and chromophobe RCC are homogenously hypo 

vascular with average HU 50 and 75 respectively. 

 

 
Fig 4 Presence of large ill-defined hypo dense lesion involving left kidney which shows intense 

enhancement on CMP (HU: 105) and gradually washout in subsequent phase (HU: 78 in NP & HU: 62 in 

EP).There is also small well defined cortical based lesion involving right renal lower pole which shows 

intense enhancement on CMP and gradually washout in subsequent phase. 

Diagnosis: Bilateral RCC (Clear cell variety) 

 

IV. Discussion 
MDCT remains the single most effective imaging modality in diagnosis and staging of solid renal 

lesions. Treatment of solid renal lesions depends on primary diagnosis,grading,extension, vascular involvement 

and staging. MDCT has great impact in diagnosis of primary tumor extension &staging, so helpful in 

management purpose. 

In our prospective study, 31 solid renal lesions were identified in 28 patients. Among 31solid renal 

lesions, 20 cases were renal cell carcinoma. Out of 20 cases of RCC, 6 cases (30%) staged as T1a, 4 cases 

(20%)T1b, 4 cases (20%) T2, 2 cases (10%) T3 & 4 cases (20%) T4staging compared to Zhang et al study in 

which 60 % cases T1a,  12% cases T1b, 8% cases T2, 13% cases T3 & 1% case T4.these thing clearly 

demonstrate,  our patients population had of RCC of relatively delayed stages. 

According to sheth et al study, involvement of renal vein observed in 23 % cases & IVC involvement 

in 4-10% patients. In our study renal vein and IVC involvement observed in 5% cases. 

In RCC cases, Rapid enhancement was seen in CMP (Average HU 80 +/- 50), rapid decrease of 

enhancement was observed in NP (Average HU 70 +/- 20) & rapid washout of contrast in EP (Average HU 50 

+/- 20). Whereas in TCC cases, faint enhancement was observed in CMP (Average HU 40 +/- 25), then increase 

enhancement in NP (Average HU 60 +/- 10) & then washout of contrast in EP (Average HU 35 +/- 15). 

Clear cell RCC are Hypervascular lesions so it shows rapid enhancement in CMP (Average HU 100 

+/- 45)& washout in EP (Average HU 60 +/- 25) while papillary and chromophobe RCC are homogenously 

hypo vascular with average HU 50 and 75 respectively. 

Whereas in TCC cases, faint enhancement was observed in CMP (Average HU 40 +/- 25), then 

increase enhancement in NP (Average HU 60 +/- 10) & then washout of contrast in EP(Average HU 35 +/- 15). 
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V. Conclusion: 
MDCT is one of the most effective modality in diagnosis of primary renal mass lesions, its extension, vascular 

involvement, staging & grading. 
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