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Aims and objectives
Renal cancer carcinoma (RCC) is the most common cancer of renal parenchyma (1,2).
The incidence of RCC has varied significantly over the last two decades worldwide
(3,4). There is a higher prevalence of clear cell RCC that has the worst prognosis of all
subtypes (5,6). Therefore, the histological classification of RCCs is extremely important
and the imaging features are largely studied considering the significant implications of
the subtypes in the prognosis (7).
The aim of this study is to determine whether enhancement phases and imaging features
at multiphasic computed tomography (CT) can aid differentiate clear cell RCC from
papillary RCC and chromophobe RCC.
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Methods and materials
Patient selection
A retrospective study of patients followed on Department of Urology, University of Sao
Paulo Medical School General Hospital. From January 2011 to December 2017, all
patients with renal mass who underwent a partial nephrectomy with previous CT were
included in this present cohort.
CT imaging
All examinations were performed using a multidetector CT MDCT with 64 or 128 channels
(Brillance, Philips Healthcare or Aquilion CXL, Toshiba). For all patients, the abdominal
scan included precontrast and postcontrast phases (corticomedullary, nephrographic and
excretory phases).
Imaging evaluation
CT exams were examined by a second-year resident who was blinded to clinical,
pathologic, and imaging findings. Subjective and objective criteria were evaluated. The
subjective analysis consisted of classifying the renal mass in the followed features:
shape (well-defined x ill-defined), necrosis (present or absent), hemorrhage (present or
absent), calcification (present or absent), fat component (present or absent), contrast
enhancement pattern (hypovascular x hypervascular), washout (present or absent),
collateral vessels into the lesion (present or absent) and collateral vessels around
the lesion (present or absent). The objective criteria evaluated were the renal mass
attenuation on each postcontrast phase. ROIs were placed on the most homogenous site
of renal mass (and the most intense enhancement on postcontrast phases) (Figure 1).
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Fig. 1: CT scan on (A) precontrast phase, (B) arterial phase, (C) nephrographic phase
and (D) excretory phase. ROIs are placed in the most homogeneous and intensely
enhanced area of renal mass.
References: Instituto de Radiologia - InRad, Universidade de São Paulo, Hospital das
Clínicas - São Paulo/BR
Statistical analysis:
Quantitative and qualitative analysis were compared by using the Dunnett test and QuiSquare test, respectively P < .05 was regarded as indicating statistical significance.
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Images for this section:

Fig. 1: CT scan on (A) precontrast phase, (B) arterial phase, (C) nephrographic phase
and (D) excretory phase. ROIs are placed in the most homogeneous and intensely
enhanced area of renal mass.
© Instituto de Radiologia - InRad, Universidade de São Paulo, Hospital das Clínicas São Paulo/BR
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Results
In total, 1,100 patients were diagnosed with a renal mass, being 153 included in this
sample with a unique lesion. Among these, 108 (70,6 %) were clear cell renal cell RCC,
30 (19,6 %) were papillary RCCs, and 15 (9,8 %) were chromophobe RCCs. The baseline
characteristics for each of the groups are demonstrated in Table 1.

Table 1: Epidemiology characteristics of all lesions and subgroups.
References: Instituto de Radiologia - InRad, Universidade de São Paulo, Hospital das
Clínicas - São Paulo/BR
Objective evaluation
The mean attenuation measurements according to each group are listed in Table 2.
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Table 2: Attenuation of renal masses on the basis of histologic subtype.
References: Instituto de Radiologia - InRad, Universidade de São Paulo, Hospital das
Clínicas - São Paulo/BR
In corticomedullary phase, enhancement of clear cell RCCs was significantly greater
than that of papillary RCCs (137 HU vs 60 HU, P = .001), such as greater than that of
chromophobe RCCs (137 HU vs 96 HU, P = .001).
In nephrographic phase, the enhancement attenuation of clear cell RCCs was also
significantly greater than that of papillary RCCs (117 HU vs 70 HU, P = .001) such as
greater than that of chromophobe RCCs nephrographic (117 HU vs 88 HU, P = .001).
Enhancement of clear cell RCCs was significantly greater than that of papillary RCCs
in the excretory (75 HU vs 59 HU, P = .001) phase, such as greater than that of
chromophobe RCCs (75 HU vs 60 HU, P = .015).
Subjective evaluation
Subjective features are listed in Table 3.
Qualitative features that aid the differentiation between clear cell RCCs and papillary
RCCs were necrosis (65/108 vs 5/30, P < .001), contrast enhancement pattern (P < .001)
and washout (82/108 vs 1/30, P < .001), and between clear cell RCCs and chromophobe
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RCCs were necrosis (65/108 vs 3/15, P = .009), contrast enhancement pattern (P < .001),
washout (82/108 vs 6/15, P = .012) and vessels into the lesion (7/108 vs 4/15, P = .03).

Table 3: Imaging features of renal masses on the basis of histologic subtype.
References: Instituto de Radiologia - InRad, Universidade de São Paulo, Hospital das
Clínicas - São Paulo/BR
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Table 1: Epidemiology characteristics of all lesions and subgroups.
© Instituto de Radiologia - InRad, Universidade de São Paulo, Hospital das Clínicas São Paulo/BR
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Table 2: Attenuation of renal masses on the basis of histologic subtype.
© Instituto de Radiologia - InRad, Universidade de São Paulo, Hospital das Clínicas São Paulo/BR
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Table 3: Imaging features of renal masses on the basis of histologic subtype.
© Instituto de Radiologia - InRad, Universidade de São Paulo, Hospital das Clínicas São Paulo/BR
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Conclusion
In this study, the renal mass differentiation between clear cell RCCs from other RCC
subtypes (papillary and chromophobe) was statistically significant in corticomedullary,
nephrographic and excretory phases, same results demonstrated by Zhang et al (8) and
Young et al (9). As demonstrated by Zhang et al, some qualitative findings were related
to clear cell RCC, such as necrotic and cystic changes, and the presence of the washout
pattern.
Despite some overlaps, the multiphasic MDCT imaging features and the degree of
enhancement aid in the differentiation of RCC subtypes.
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