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Purpose: To evaluate the CT appearances of renal cell carcinoma and correlate them with the nuclear
grading and cell type which had been reported as important long term prognosticators.

Materials and Methods: Retrospective review of contrast enhanced CT scans was performed in 86 cases
of pathologically confirmed renal cell carcinoma. The size, outer margin, and heterogeneity of inner texture
of the tumor were evaluated by CT and the distribution of those patterns according to nuclear grade and cell
type was compared. The size of the neoplasm was determined by measuring the maximum axial diameter. The
shape of the outer margin was classified as sharp or indistinct. The sharply marginated tumors were subclassified
as no protrusion, round protrusion, and undulated protrusion. The inner texture was classified as homogeneous
solid and heterogeneous containing low density areas. Lesions of the latter type were subclassified as having
focal low densities, scattered or confluent low densities, and nearly cystic appearance.

Results: The size and outer margin of the tumor were closely correlated with nuclear grade(p<0.01). The
tumors less than 5 cm in diameter were of low nuclear grade in 28 of 31 patients. However, the tumors more
than 5 cm in diameter were low grade in 28 and high grade in 27 patients. There was a statistically significant
difference in distribution of nuclear grading between the two groups (p=0.0002). The lesions which showed
no protrusion or round protrusion with sharp margin were low grade in 26 of 28 patients. The lesions which
showed undulated or indistinct margin were low grade in 30 and high grade in 28 patients. There was a
statistically significant difference in distribution of nuclear grading between the two groups (p=0.0008). The
extent of low densities and nuclear grade were not closely correlated(p>0.05). However, the lesions which
showed homogeneous solid appearance, focal low densities, or almostly cystic appearances were low grade in
23 of 26 patients while the lesions which showed multiple or confluent low densities were low grade in 33
and high grade in 27 patients. There was a statistically significant difference in distribution of nuclear grading
between the two groups(p=0.002). No difference in CT apperances of renal cell carcinoma according to cell
type was found. In two patients with sarcomatoid-type lesions, the tumors were more than 5 c¢m in size with
indistinct margin and multiple low densities, and the nuclear grading of lesions was nuclear grade 4.

Conclusion: The size and outer margination of renal cell carcinoma correlated most closely with nuclear
grading; heterogeneity of inner texture was also correlated. Tumor size of less than 5 cm, no protrusion or
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round protrusion with sharp margin, homogeneous inner texture with solid appearance, and heterogeneous inner
texture with cystic appearance or focal low densities appear to be CT findings that predict low nuclear grading.
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Fig. 1. Morphologic classification according to tumor margin
U: unprotruded, Sr : sharp margin with round protrusion, Su:
sharp margin with undulated protrusion, {: irregular and indistinct
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Fig. 2. Morphologic classification according to inner texture
Ms: homogeneous solid, Tf: heterogeneous with focal low
densites, Ts: heterogeneous with scattered or confluent low
densities, Tc: cystic

Fig. 3. Nuclear grade 1 renal cell carcinoma which shows small size, sharp margin with round protrusion and homogeneous solid
inner texture. a. Contrast enhanced CT scan demonstrates a 4.2 cm sized, homogeneous solid mass which shows round protrusion

with sharp margin.

Ao A2 /AE Frbslt FrolAMFHSNAE A3
EE 95%, 95F 522 9 Zvzke 03 o),
03~07, 0.7 ol&eg o] F <lxte AzbabA) o)
BEE H7 skt

E< 1}

L #5330 CTAZHIS] A

1) #5338 37| F%42 =ZYE 1.2 cmBE 155
cm (T 69 cm) ok 3 cm o]ste] AANNEF LS
2, 3~5 cm& 223, 5~10 cmS 432, 10 cm
12t =77} SUMEeE SFo] EHolAE
A EAT (p=0.002) Z7]9) F7tet 79

o

o
it e o

N
-

ofN o.,>:, o

b. Gross cut surface shows sharply marginated solid mass with round protrusion without necrosis.
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Fig. 4. Nuclear grade TI renal cell carcinoma which shows small size, sharp margin with round protrusion and focal low density.
a. Contrast enhanced CT scan demonstrates a 1.2cm sized mass lesion which shows round protrusion with sharp margin and focal
low density. b. Gross cut surface shows sharply marginated solid mass with round protrusion with focal necrotic area.

Fig. 5. Nuclear grade I renal cell carcinoma which shows large size, sharp margin with round protrusion and focal low density.
a. Contrast enhanced CT scan demonstrates a 9cm sized mass lesion which shows round protrusion with sharp margin and focal
low density. b. Gross cut surface shows sharply marginated solid mass with round protrusion with focal necrotic area.
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Fig. 6. Nuclear grade II renal cell carcinoma which shows large size, sharp margin with round protrusion and cystic inner texture.
a. Contrast enhanced CT scan demonstrates a 7cm sized, nearly cystic mass which shows round protrusion with sharp margin.
b. Gross cut surface shows sharply marginated mass with round protrusion which contains cystic change, hemorrhage and necrosis.

Fig. 7. Nuclear grade M renal cell carcinoma which shows large size, sharp margin with undulated protrusion and multiple low
densities. a. Contrast enhanced CT scan demonstrates a 7cm sized sharply marginated mass with undulated protrusion and multiple
low densities. b. Gross cut surface shows variable sized necrotic areas and hemarrhage.
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Fig. 8. Nuclear grade IV renal cell carcinoma which shows large size, indistinct margin and multiple low densities.
a. Contrast enhanced CT scan demonstrates a 10 cm sized mass with indistinct margin and multipie low densities. Focal invasion
to perirenal space and tumor thrombus in-inferior vena cava are seen. b. Gross cut surface shows hemorrhage, necrosis and invasion

to perirenal space.

Table 1. CT findings according to nuclear grading

Nuclear No. of Size Margin Heterogeneity

grade RCCs <3cm 3<,<5 5<,<10 10< U S Su I Ms Tf Ts Tec
1 13 1 6 6 0 0 7 5 1 2 4 6 1
2 43 7 14 18 4 0 19 14 10 3 8 27 5
3 23 1 2 14 6 1 1 10 11 1 1 21 0
4 7 0 5 2 0 0 1 6 0 0 6 1

RCCs: Renal cell carcinomas
U : unprotrusion, Sr : round protrusion, Su

: undulated protrusion, I :

indistinct margin

Ms: homogeneous solid, Tf: focal low densities, Ts: scattered or confluent low densities, Tc: cystic
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Table 2. CT findings according to cell type

Cell No. of Size Margin Heterogeneity

pe RCCs <3cm 3<,<5 5<,<10 10< U S S« I Ms Tf Ts Tc
Clear 62 7 17 26 5 0 21 19 15 4 8 38 5
Granluar 10 1 1 3 4 0 3 2 4 1 2 5 1
Mixed 21 1 3 11 2 1 2 8 1 2 13 1
Sarcomatoid 2 0 0 2 0 0 0 2 0 0 2 0

RCCs: Renal cell carcinomas

U : unprotrusion, Sr : round protrusion, Su

: undulated protrusion, I :

indistinct margin, Ms: homogeneous solid, Tf: focal

low densities, Ts: scattered or confluent low densities, Tc: cystic
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