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4 293 2457} CTAZAS T2 22 AlwjH i)
o] 5L BT ddus gon g #xle] AEE FA)
654, o321} 34";;‘&1 gl 191 lo]gla olE RE e
26A] ol A 774 2 H+F 53.74] ATk

g4

CT 2719 ¥4L FF2 =7], 49 99 HFA
I Bk gl T T 5949 EFAE FHE TR
Astaeh. Z71E 295743 CTY] SAHANA 547
ok HAA|E Tkl z2 At em 3emo]
3}, 3—5cm, 5—10cm, 10cm =3} F+2 2 73l &

oFe) S| slele] WA m A} EFA kR
W 223ke] AACE $EEA WA AR5 Pk

o N

= A% g2 £&0] YA, B2 AT 1Y
E%91% FAH] =221 (undulated protrusion)el oz}
T3t FoFo] UFS3L F] Ui 1A
2 g3 A5 EdAE A2 el BaAd A
T ZHAE Wl a2 AAL = FAWS] 9
g A3 FN7t A= Ao PR E ESA A
+EE FE Bol= AT, 2 FFe] gl FEo] IA
W3 E Hol= A7HR| A2 st o)Al e &
ko] oAz} Yi-godo e EFE desAA o
2 #A13F ek (Fig. 1, 2)

theo 2 7p7te] At A A5 A ER3HS dolr

A} A=t A x

k3 A 5-FL2 Fuhrmane] F-5Fol 23
_'H-

o) a3} o] AL (10m) S20, FA7 =719 el o

Fig. 1. Morphologic classification accord-
ing to tumor margin

U:unprotruded

Sr :sharp margin with round protrusion
Su:sharp margin with undulated pro-
trusion

| :irregular and indistinct

Fig. 2. Morphologic classification accord-
ing to inner texture

Ms :homogeneous solid
Tf:heterogeneous with focal low densities
Ts:heterogeneous with scattered or con-
fluent low densities

Tc:cystic

M,L

e
Im'mm

= = 3

|

a

Fig. 3. Nuclear grade I renal cell carcinoma which shows small size, sharp margin with round protrusion and homogeneous

solid inner texture.

a. Contrast-enhanced CT scan demonstrates a 4.2cm sized, homogeneous solid mass which shows round protrusion(arrows)

with sharp margin.

b. On histologic specimen (hematoxylin-eosin stain; X100),

(Fuhrmans nuclear grade 1)

tumor cells have small round nuclei(10m) without nucleoli.
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Holx] &5 W 255, RAdWE 35+, EAA| L oy
o] ol $AE GAAE 71 o 4552 SFATH(3).
L, 259 A5+, 3, 4595 15F 2= £F3td Al
ZHY *ﬂiz‘/l Hejol] whebd] FHA LY, HHAE
3,015 £33 sFY o2 BF3ich

CTA A #A3tA R * ZFokol 27] 210:],] = k;q- il

£ MR T A LA ol S5l )
AE3 ke Fate] wmstaa st QR

A7letsich. TRl AFAFANNE AHEE
95%, o= 5% = skl Zekgk2 0.30]38), 0.3—0.7,

0.70]14 22 o] 7 QAzte] AfPA Y] A= F Hrlst
ATt
Z o}
SHSEZ I cTAADS| 2HA|
7F 553 27
Zoko] m=7]= 1.2cm¥E 155cm (H3F 69cm) ©]4l

[e]
t}. 3cmo]3}te] AAIAM EFE 949, 3—5cm 224, 5—10
cme 439, 10cmeo] A2 1249t} =717 7182 5
o] FoA = ARFAE BA L (p=0.002) =719 57}
9} 39 Z71= gamma=0.528 F7HH =9 AAAA =
Btk Seme 7] F 2 2 3lgl 29 Scm o)steA] 1, 25F
o] A5l 314F 284 (90.3%) = o F-iS 2|3k kA
(Fig. 3, 4) 5cm ©]4F ol A A= 284 (Fig. 5, 6), .
S 279 (Fig. 7, 8) 2 =}o]& Ho]x| ¢3kth(Table 1).

loh

rol

5| Q| : AAMIZ QS| CT
5cm ©]&}3 5ecme] d& i Aloldl& d5Ho X
o] gt x}o]E X ¢ th(p=0.0002).

o
stele] FAIE AHEGLSH, SFo] FoPAFE 9do]
259 3 x| = A dke] A (p=0.001, gamma=0.59). &
3] ko) o]de] FES wE WYY EEL HolE T
HL 28| F 2699)(92.9%) A 1, 2572 AE5FLS

W b (Fig. 3, 4, 5, 6) HAE E&oy B33t 9
Hol= A= ASF 304, 257 284l(
2o] & Holx| °‘°]—(Tab1e 1) u &
Hole T3 34 E5 ik BEHE oS Hole 7
Ztell= P55 x| F8 2ol & BAH(p=0.0008).

o BFAEE Ao uged, Y 24

vehd A-$= 691(7%) el B3l L(Fig. 3),

7397} 8041 (93%) = o F-E-& A3kt vl

K= 7Rl Foks Zr] Al B id, 444 A

7} 1341 (15.1%) (Fig. 4, 5), A3 54

b by e 2 FolA sl 3 A7} 6090 (69.8%)
o

(Fig. 7, 8), -] FAM3IE Bl 7297} 74 (8.1%)
(Fig. 6) lich ASF7} FoF Ul AL 599 Hxe}
= BAA o2 o3 ARFAE HolA| W p=0.

r;'i’ :10_1

YA FF, T4 ASE, AL 34
Tl A= 2695 = 5-Fo] 234 (88.5%) Ht
= 534 ALdS Hole TolAE ASF

I,E
334, IS 2792 zpo] S HolA wskti(Table 1). 3L

=
‘lr';gﬂ LEk
Rad 1% B F

Fig. 4. Nuclear grade Il 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(arrow heads) which shows round protrusion with sharp margin

and focal low density(arrow).

b. On histologic specimen (hematoxylin-eosin stain; X100), tumor cell nuclei are larger and irregular nucleoli are inconspicuous.

(Fuhrmans nuclear gradeIl)
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= wql F3 o}
Folol= 3559
Eof BA R 02 {23 xto]E Rt (p=0.002)

MZF&E D CT 274 2HA|

A £3] 94 F 49| (44.4%), T A E3 55¢] F 59
(91%), 33 179 F 2491(11.8%) 4] 10cm o] 4S X
oA APA ZYo A FUF] 77 FH 2 A¥S EA
out 7+ A ZFH7Y BAAHLZ Fo3 2ol= A
Hp=0.09). Z+7+e] A ZF-3 A FoFe] Aot FF
-] gA =] 2ol x Ho)x] ¢igkeh(Table 2). Tt &
Z3 A 2d BF 2EHE QA& Bo|HA Wi+
r,}.a A Z—] ] oi .

a8 A
% 5 gle 59A A= A %M Glebel <]
& 1, £ 47l A oelsle AEE
E HolA ¢t 2, 35FAteloll = 2u]slE Aol
E Ho|X 357 oAl AE7IZte] AUt B3t
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5oFe] z7)¢} A 5-Fol g BiE As B9, Glebs
< F4 Z77F AT FlNA A F
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42 3717F AR = AEFS Hola 1, 25FA= 3
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35 Foll A= Semel sk A tha B3k oh(8).

B AFdAE 2715 o2 vy Fo2 rgEd,
£ oA o8] ATFA 3emoldE M E}LRE
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A Fasked a8, 11) oA o] A9} vjar} 7153t
Fo 2 At £ AFoAR o] AFEFH wt
7R E 5Fe] e ETE 27t Sk A B
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AE Fl3tth SemE 71 E2 2 sle] 2 o] o] 3}
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(Table 1). 4538 ZF 5cmo|Ate| gl ot 3‘:.2_0 20¢]]
(87%) 1A+ 5cm o]gl AL 3991 (13%) ol A 5cm o] 3} &
™ 5cmo]3dtel Foke] =71+ 77}t 3em, 3.2cm3 5cmo)|
9it}. o] BirnbaumS-¢] ¥ 364 355 8% 5cmo] 3}
7} & = Aok e &7 ATHB). ol= &
Tl A 35 o] 234dl2t= 7S At £ o= 2

t}h(4). ¥ VararakisS& 4530] 3538} o 37} v s A ztsEln] zhe AN Eetolgts) £ 5Fo] FokS
mrhy 1 w3kl vh(10). 43 A& 7 ok A S A Aok s o
Table 1. CT Findings According to Nuclear Grading
Nuclear grade  No. of RCCs Size Margin Heterogeneity
<3cm 3<, <5 5<,<10 10< U Sr Su | Ms Tf Ts Te
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 0 5 2 0 0 1 6 0 0 6 1

U : unprotrusion, Sr :

round protrusion, Su : undulated protrusion, | :

indistinct margin

Ms : homogeneous solid, Tf : focal low densities, Ts : scattered or confluent low densities, Tc : cystic

Fig. 5. Nuclear grade I renal cell car-
cinoma:Contrast-enhanced CT scan
demonstrates a 9cm sized mass lesion
which shows round protrusion with
sharp margin and focal low density(ar-
" row).

Fig. 6. Nuclear grade Il renal cell car-
cinoma:Contrast-enhanced CT
demonstrates a 7cm sized, nearly cys-
tic mass which shows round protrusion
with sharp margin(arrows).

scan
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Table 2. CT Findings According to Cell Type

Cell type No. of RCCs Size Margin Heterogeneity

<8m 3<,<5 5<,<10 10< u Sr Su I Ms Tf Ts Te
Clear 62 7 17 26 5 0 21 19 15 4 8 38 5
Granluar 10 1 1 3 4 0 4 1 2 5 1
Mixed 21 1 3 11 2 1 6 1 2 13 1
Sarcomatoid 2 0 0 2 0 0 0 2 0 0 2 0
U : unprotrusion, Sr : round protrusion, Su : undulated protrusion, | : indistinct margin

Ms : homogeneous solid, Tf : focal low densities, Ts : scattered or confluent low densities, Tc : cystic

Fig. 7. Nuclear gradelll 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. On histologic specimen (hematoxylin-eosin stain; X100), tumor cell nuclei are larger(20m) and nucleoli are prominent.

(Fuhrmans nuclear gradelll)

Fig. 8. Nuclear gradelV renal cell carcinoma which shows large size, indistinct margin and multiple low densities.

a. Contrast-enhanced CT scan demonstrates a 10cm sized mass with indistinct margin and multiple low densities. Focal invasion
in perirenal space (arrow heads) and tumor thrombus in inferior vena cava are seen(arrow).

b. On histologic specimen (hematoxylin-eosin stain ; X100), tumor cells have huge, bizarre nuclei. (Fuhrmans nuclear gradelV)
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CT Findings of Renal Cell Carcinoma: Correlation
with Nuclear Grading and Cell Type'’

Byoung Hee Han, M.D., Myeong Jin Kim, M.D., Jung Ho Suh, M.D.2, Ok Hwa Kim, M.D?

1Department of Diagnostic Radiology, Yonsei University College of Medicine
2Department of Diagnostic Radiology, Ajou University Hospital

Purpose:To evaluate the CT appearance of renal cell carcinoma and to correlate it with nuclear grading
and cell type.

Materials and Methods: The size, outer margin and heterogeneity of inner texture of renal cell carcinomas
in 86 patients were evaluated on CT scan and were correlated with nuclear grade and cell type.

Results: Tumors less than 5cm were of low grade in 28 of 31 patients, while those larger than 5cm were of
low grade in 28 of 55 patients. The lesions which showed no or round protrusion with a sharp margin were of
low grade in 26 of 28 patients, while those which showed an undulated or indistinct margin were of low grade
in 30 of 58 patients. Lesions which showed a homogeneous solid appearance, focal low densities, or mostly
cystic changes were of low grade in 23 of 26 patients, while those which showed multiple or confluent low
densites were low grade in 33 of 60 patients. There was a significant difference in the distribution of nuclear
grading between the groups. Differences in CT apperance according to cell type were not found.

Conclusion: Differences in less than 5cm showing no or round protrusion with a sharp margin, homo-
geneous inner texture with solid appearance, and heterogeneous inner texture with cystic appearance or focal
low densities on CT scan were thought to be the findings suggesting low nuclear grading.

Index Words : Kidney neoplasms, CT
Neoplasms, staging
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