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Differentiation of Chromophobe Renal Cell Carcinoma and
Clear Cell Renal Cell Carcinoma by Using Helical CT

Hong Chul Kim, Jae Ho Cho

Department of Diagnostic Radiology, College of Medicine, Yeungnam University, Daegu, Korea

Background: The purpose of this study was to differentiate chromophobe renal cell carcinoma and clear cell renal
cell carcinoma on helical CT.

Methods: The CT images of 9 patients histopathologically proven to have chromophobe renal cell carcinoma and
20 patients with clear cell renal cell carcinoma were reviewed. The tumor sizes, margins, enhancement degrees
and patterns, presence or absence of calcification, and tumor spread patterns (including perinephric changes,
venous invasion, lymphadenopathy, and distant metastasis) were compared.

Results: All the chromophobe renal cell carcinomas showed well-demarcated margins. Thechromophobe renal
cell carcinomas showed milder enhancements than the clear cell renal cell carcinomas. The sensitivity and
specificity for differentiating the chromophobe renal cell carcinoma from the clear cell renal cell carcinoma
were 100 and 88%, respectively, when 101 Hounsfield units was used as the cut-off value in the corticomedullary
phase, and 95 and 100% when a less-than-three-time enhancement change was used as a cut-off value
in the corticomedullary phase (p<0.05). The chromophobe renal cell carcinomas (67%) tended to show a
homogeneous enhancement whereas the clear cell renal cell carcinomas (85%) usually showed a heteroge-
neous enhancement (p<0.05). Statistical analysis revealed that the frequencies of the tumor spread pattern
and calcification in the two subtypes didnot differ significantly (p>0.05).

Conclusion: The CT findings of the chromophobe renal cell carcinomascompared to those of the clear cell
renal cell carcinomas showed that there were mild enhancements in the corticomedullary phase, homoge-
neous enhancements, and well-demarcated margins.

Key Words: Clear cell renal cell carcinoma, Chromophobe renal cell carcinoma, Spiral CT

N =2 7HE AAIEZ SRS WHO (World Health Organization, WHO)
2o wf=2H EYA|3ZE (cear cell renal cell carcinoma), &

RINESFS: A1 Aol Whels 71 E3 Qb obgs 78 (apillary renal ool carcinon), #4444 chromophobe rel
ofolm, 40190 mE ok Zoko] 3062 x}x|3Ie}.! 2004 cell carcinoma), WY A=£ (carcinoma of the collecting ducts
of Bellini), TFIA] EHAIZE (multilocular clear cell renal cell

upINAR BRZ, 705-717, HRFGA 1 BEE 170

QYO QJITY} QetolotiretilA carcinoma), <~EZ: (renal medullary carcinoma), Xp11 A=&
Tel: (053) 620-3043, Fax: (053) 653-5484 Eula} o1 (Xpl1 translocation carcinomas), 417 obd) EE

E-mail: jhcho@yu.ac.kr

14 YUJM VOLUME 29, NUMBER 1, JUNE 2012



tlo

FHH3 9 (carcinoma associated with neuroblastoma),
Ao Al WEEA1EF (mucinous tubular and spindle cell
carcinoma), T]5-28 (unclassified) 2.2 23513 gtk Al
ATge] R o Foh VYT BaAo| Yv, THAEY
o] AA| AN EZS Z 70% HAEE 71 &3t o}Fo]1, 53
HELL 55-60%2] WH,® BAAFL AN ZYS F 6
11%E 2R3t 539 AEEL I0N=Z 97t 71 2
ofglolek! weba] A= 1 ¥7] @ o o 2e)3 A=A
Zofl 9lolA AN ZSQFE] o} & ERdh= Aol TR3slth 4l
AlZe] AukaQl vrAl4] CT (Computed Tomography, CT)
270 qafA] ofe] Bago| JgEd), Jinzaki 5] 3.5
o of5}e] A1 5] ol LA CT 7R18 B s,
-41]-3.\—7}:_‘7] & Ako]| 4] 100 Hounsfield unit (HU) ]/‘Cl'}l
4 2 YHLHL 10K ol 29502
31, Kim 5°9] 7oA FYHEFL 9757
7] ngc}oﬂ/q 84 HU oAt & 73l 22718 Ho ]J—_y, FHA
5 ThE ofBE-S 84 HU ofSk2 ot 293742
ot gk E3F RPZ7) R 9 A 3|3} S5 FoF]
T ol Aol Fasittal stk ofef o] AlA2et
o] AukAQl CT 242 2 daA ok, 2249 A=,
5] FAag A li"chl w4 CT ’\7401] Eﬂﬂ Hie
5 R e

L
Lo

ﬂJ

O

AR

20029 195H 2011 6971A] HejzZ|sty oz o3

= 9] FMAF ANEY TR} 20119 69S 7|E0 2
T gy zATH o2 S 2099 EPAEF AAZ
& = ez stk

H2E dolld e A WAl CTE A8k, 2957
A e 2GAE 24T F 922719 G Ak
AL FakA o 7 BAEIE T, BAFA 0l Z3)0] Hrt
ol Wt CT A S99 727), BA, 29574 8= &
F A3Eke [ A %%‘4 ste 9] v {5, A
AR, g=d =9 Holel, 97 Aol {75 A ESITh

Zoko| AA 7} BEsla, %’r@— 739 (well demarcated and
smooth margin), £435} FAl 7

BN

FN

Jut

A

oEL

ol 742 (well demarcated and
lobulated margin), 78|31 EE33t 7 (pooly demarcated
margin) 2 W=Ith 2957} Aes 29574 At 94-

|->

YUMAY AINEAS CT 4H
1ol Fkel DB 29) 5 32ulel 7S 251
T < a71e] 448 v
Z& (homogeneous
7z (heterogeneous enhance-

Ek *J%H —'—7}_i——] JF‘

i
[
-
4
2
ot
N
_?L
%l

= Brishgch AMo e F% wHgelRg 7] Slste]
AgeolL} SRl Ugel HIAAAR] S99 Fut 2
eo] UEAE TSGR, 1em ooz 77 Prgolut
2 Aol9] & T Lobusick
% o}go] CT 422 wlwsly] Sfshi SAA 24
7ol AT AL olgstel B 27, BA, 29F4)
A= U 53, N5 47, AT FuoRe g 47,

o 2y, Yol Hol, Uz Hole] 478 vwaksic
E3F 2927 Ar o] A JTTE Frkslr| 3] recei-

ver operating characteristic curve (ROC curve) S AMEsHe] A
TRk (coff value) & TEelich. BE 7 Aoz PASW
statistics 18.0 T2 1S AlL3lG o, B4 §9 S22
95% A7t A p gho] 0.05 metd 9= Hojstych

& 60 (40-78) A1 ATt

4 3.6 2-16) cmY 1,

3 ﬂﬁli%k" 4.6 (2-11) cmg{u} 7474]7} Hrﬂo}y_ﬁ%}
= Ke)

l‘l° e

74 (35%) (Fig. 2) Htﬂoh B Br= ?ééﬂidﬂw 2
o] (229), FHAIZZ A 11 (55%), 121 E28_E B¢
< FRAEZAA 29 (10%) (Fig. 3)A3, BMEGAN=
. 2957 A=E B7Iske wE-A7]01x 9 B
el gl 89 (68-108) HURAL (Fig. 1), F8M|1 2
FollA 138 (103-157) HUSTE (Fig. 2, 3). E3H 2957 A}
4-24719] NS vlags o FYLGor = Bt 24
ul, FEAZGAA = 47802 295745 R FEAE
i FHEE ALY 29E27 A= E ROC curves
ARS8kl Aeghs v d-27]00A 9 741 101 HU ofs}
2 A o AR 100%, 5ol 88%% L, 3u of5ke]
2957 AEE APL v U= 95%, Eol= 100%%TH

Fl

YUJM VOLUME 29, NUMBER 1, JUNE 2012 15



(p<0.05). 2BZ7} PFS BUAFE 6] (67%) 14 7
A4 235 Y Fig 1), FHAEZL 179 (85%)
oM ulFAY 2GZF74E Bk (Fg 2, 3, p<0.05).

Zope] kg ol EAEY ANEYAC B9 A5
Frre o] T 36 (1500), o] Fue 29 (10%),
Yzaze| Hol 19 (5%), U7 Aol 20 (1002 T3
S\, BA4Y AT Al 139 T3k, A
ol Y=Y o] T2 A7 HolS Kel o= gl
3 (p>0.05), H3H= BHL2Fe) AL 29 (229), FHA
ZHAL 6ol (30007 BREAT, BAFA f44L o
Ak (p>0.05). o3t AT AL Table 13 2k

et

A

AXEe] BRL 2oko] Hu|4F opAal §AA R
SABI, o] BRE %S 71 x| o 39} Fo
o] 2 23w ok’ EAEFe] A ANEZYE F
70% FEE 7P W ofgolal, S WER-LS 55-60%3]
uhd,’ AL A AN ZLFE 6-11%S A5, S9
BELLS I0NZ 37} 7P $L ofFo|th! AP
869004 T1oJu} T29] e ¥7|E 7}A| 11, 10% A=A
Tk EeA 39 AERAL T 5 A, oF 4%0]
A A Ao glgicka gk’ Cho o) oJshH @4
Fo 2AFH O £ HSFS Holk HLox th2 o}

Fig. 1. A 69-year-old man with chromophobe renal cell carci-
noma. (A) Unenhanced CT scan obtained at the level of the lower
pole of the right kidney shows a well-demarcated mass with a
5 cm diameter and 35 Hounsfield units. (B) In the contrast-enhan-
ced CT scan obtained at the same level as in (A), the mass shows
a homogeneous enhancement measuring 76 Hounsfield units.

Fig. 2. A 77-year-old woman with clear cell renal cell carcinoma.
(A) Unenhanced CT scan obtained at the level of the interpolar
area of the right kidney shows a well-demarcated mass with a
3 cm diameter and 39 Hounsfield units. (B) In the contrast-enhan-
ced CT scans obtained at the same level as in (A), the mass shows
a heterogeneous enhancement measuring 146 Hounsfield units.

Fig. 3. A 73-year-old man with clear cell renal carcinoma. (A) Unenhanced CT scan obtained atthe level of the interpolar area of the
right kidney shows a lobulated mass with an 11 cm diameter and 38 Hounsfield units and perirenal changes. (B) On the contrast-enhanced
CT scan obtained at the same level as in (A), Mass shows a heterogeneous enhancement and 130 Hounsfield units. (C) Contrast-enhanced
CT scan obtained in the portal venous phase 4 cm above (A) shows a tumor invasion (arrow) of the inferior vena cava.
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Table 1. Spiral CT findings of chromophobe renal cell carcinoma and clear cell renal cell carcinoma

Chromophobe renal cell carcinoma

Clear cell renal cell carcinoma

Size (Range)
Margin
Well demarcated and smooth margin
Well demarcated and lobulated margin
Poorly demarcated margin
Precontrast phase (HU)
Corticmedullary phase (HU)*
Corticomedullary phase/precontrast phase (HU)*
Enhancement pattern®
Homogeneous enhancement
Heterogeneuos enhancement
Calcification
Perinephric change
Venous invasion
Lymphadenopathy

Distant metastasis

3(2-12) cm

78%
22%
0%
38
89
24

67%
33%
22%
0%
0%
0%
0%

4.6 (2-11) cm

35%

55%

10%
30
138
4.7

15%
85%
30%
15%
10%

5%
10%

Values are mean.
HU: Hounsfield units.
*p<0.05.
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