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Background: The increased use of imaging modalities has led to a greater 
incidence in depicting solid renal mass. These lesions comprise a wide spectrum 
of malignant such as renal cell carcinoma (RCC) and benign histologies.

Objective: To determine the multidetector computed tomography (MDCT) 
features that discriminate RCC from other focal renal lesions.

Methods: A retrospective review was performed on 148 patients who 
underwent renal CT scan followed by renal surgery or biopsy during January 
2008 to July 2014. Specific predictive MDCT features of RCC were determined 
by logistic regression analysis. Interobserver agreement (kappa [κ] values) was 
also calculated for each CT feature.

Results: In 148 pathologic proved focal renal lesions, 91 (61.5%) were RCCs  
and 57 (38.5%) were non-RCCs. RCCs were more likely to be in male patients 
(OR, 5.39; 95% CI, 2.25 - 12.90), no internal fat component (OR, 46.50;  
95% CI, 5.25 - 411.90), locate at peripheral (OR, 7.41; 95% CI, 1.63 - 33.73), 
and mixed central-peripheral locations (OR, 26.22; 95% CI, 4.23 - 162.58)  
of the kidney. There was moderate-to-excellent agreement among the readers 
over all these features (κ = 0.43 - 0.91).

Conclusions: Focal renal lesion with no internal fat component in MDCT is the 
most useful characteristic in differentiating RCCs from others.
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Introduction 

	 Renal cancer represents around 3% of all cancers 
with an age-standardized rate (ASR) incidence and 
mortality per 100 000 of 11.8; 4.1 vs 2.5; 1.3 in males  
in more developed vs less developed areas and of  
5.8; 1.7 vs 1.4; 0.8 in females in more developed vs less 
developed areas, respectively.1 Generally, during the 
last 2 decades, there has been an annual increase  
of about 2% in the incidence both worldwide and  
in Europe.2

	 Renal cell carcinoma (RCC) is the most common 
solid lesion in the kidney and accounts for approximately 
90% of all kidney malignancies.3 In Ramathibodi cancer 
registry reported in 2014, RCC was found in 42 patients 
from a total of 54 kidney tumors (77.78%).4 As tumors  
are detected more frequently using imaging techniques 
such as ultrasound, computed tomography (CT),  
and magnetic resonance imaging (MRI), the numbers of 
RCC diagnosed incidentally has increased. These tumors 
are often smaller and at a lower stage than discovered 
non-incidentally group.5, 6

	 Consequently, the incidence of benign renal masses 
increases along with incidence of RCC as well as 
current imaging and biopsy techniques cannot accurately  
predict the histological features of renal tumors.7-9 
The ball-versus-bean strategy is a useful framework  
for analyzing the imaging characteristics of renal masses, 
in which RCC is the prototypic ball-type lesion.10

	 Furthermore, different MDCT features enable to 
discriminate various renal pathologies. The recent study11 
determined 5 significant MDCT features that can 
discriminate infiltrative transitional cell carcinomas from 
other infiltrative renal lesions including solitary lesion, 
absence of internal calcifications, poor enhancement, 
presence of pelvicalyceal system involvement and 
perinephric tissue invasion.
	 The objectives of this study were to determine the 
MDCT features that discriminate RCCs from other focal 
renal lesions by using renal pathology as reference standard.

Methods

Participants and Ethics
	 The local institutional review board approved this 
retrospective cross-sectional study (No. MURA2013/307 
on May 21, 2013) as following ethical rules. For this 
type of study formal consent is not required.
	 This study included images from examinations  
that were performed with MDCT of the kidney at 
Ramathibodi Hospital, Mahidol University, Thailand  
from January 2008 to July 2014. Two last year radiology 
residents reviewed the report of all CT scans, using  
“renal mass” as a keyword to select the patients.
	 The inclusion criteria were imaging diagnosis of 
focal renal lesion, available imaging of CT scan of the 
kidney, and undergoing renal surgery with pathology 
report. Patients with renal cysts (Bosniak classification 
of I to IIF) and age less than 15 years were excluded.

Study Design
Histopathology Findings 
	 This study reviewed the pathology reports using 2004 
WHO histological classification of tumors of the kidney which 
served as the reference standard for diagnosis of diseases. 
The surgical specimens from nephrectomy, nephroureterectomy, 
biopsy, and excision were analyzed by the pathologists.
MDCT
	 Three MDCT machines were used for all imaging studies 
according to the standard protocol of the local institution 
as follows: 1) 320 slices MDCT (Aquilion ONE; Toshiba 
Medical Systems Corp, Tokyo, Japan; 2) 128 slices MDCT 
(Aquilion CX; Toshiba Medical Systems Corp, Tokyo, Japan); 
3) 64 slice MDCT (SOMATOM Sensation 64; Siemens 
Medical Solutions, Malvern, PA, USA).
	 All CT examinations were obtained during patient 
breath-holding with the following parameters for 
imaging acquisition and reconstruction: 120 kVp, 
automated tube current, a section thickness interval of 3 mm, 
section collimation 0.5 × 80 mm, rotation time 0.5 seconds, 
pitch factor 0.813, and helical pitch 65. Protocols varied 
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depending on the type of examination. All patients 
received about 1000 mL of oral suspension (1000 mL  
of water and 20 mL contrast material 30 - 60 min before 
CT and 1.5 - 2 mL/kg (maximum 100 mL) of nonionic 
300 - 320 mgI of intravenous (IV) contrast material.  
The IV contrast material was injected into antecubital vein 
using a mechanical injector at a rate of 2.5 - 3.0 mL/sec, 
a bolus tracking algorithm was used to determine the 
onset of imaging of corticomedullary or arterial phase 
(30 - 40 seconds), nephrographic or venous phase  
(70 - 90 seconds). For bolus tracking, a region of interest  
(ROI) was placed in the thoracoabdominal aorta junction, 
with a trigger set to begin at 120 - 150 Hounsfield units (HU).
Imaging Interpretation
	 The MDCT images were independently interpreted 
by one last year radiology resident and one experienced 
abdominal imaging radiologist. Each reader used a 
standardized form to look for imaging features of focal 
renal lesions. Primary clinical outcome was used to define the 
imaging features to differentiate RCC from other pathologies.
	 The CT features in this study were determined as follows: 
1) Fatty component: an attenuation threshold of less than or 
equal to -10 HU with an ROI of at least 19 - 24 mm2 is optimal 
for the diagnosis of fat containing angiomyolipoma 
(AML);12 2) Pre-contrast density: the attenuation of the 
renal parenchyma typically ranges from 30 HU to 40 HU, 
and that of hyperattenuating renal masses is usually is  
at least 40 HU, but no higher than 90 HU;13 3) Degree of 
enhancement: the cutoff points to separate tumors into mild, 
moderate, or avid enhancement groups were 97 HU and 
140 HU during the parenchymal phase (70 - 90 seconds after 
contrast administration), respectively.14 This study measured 
the attenuation of a round or elliptical ROI cursor over 
an enhanced area, which was at least 1 cm2 and excluded 
the area of calcification;15 4) Three patterns of enhancement: 
homogenous enhancement is indicated when most areas 
in the tumor showed a uniform degree of enhancement. 
Predominantly peripheral enhancement is considered 
when most portions of the tumor are not enhanced and 
only the peripheral rim or septa shows enhancement. 

The remaining cases were considered to have heterogeneous 
enhancement. The enhancement pattern of a tumor was 
generally affected by its size because the larger a tumor grows, 
the more frequently intratumoral necrosis or hemorrhage 
occurs;15 5) Intratumoral vessels: data were recorded 
when the vessel run into the tumor in post contrast phase 
scan; 6) Border: the lesions with well-defined border 
were depicted, which some of them had pseudocapsule, 
a thin linear enhanced rim/band on post-contrast 
surrounding the tumor;16 7) Location: a centrally located 
renal tumor is defined as a mass that reaches up to the 
renal pelvis as opposed to a peripheral renal tumor that 
protrudes into the perirenal fat.17 The large tumor reached 
up to renal pelvis and also protruded into perinephric fat, 
defining as mixed central and peripheral locating mass; and 
8) Associated findings: vascular involvement was defined 
as irregularities, intraluminal thrombus or enhancement 
of the renal artery, renal vein or inferior vena cava (IVC). 
Pelvicalyceal system involvement was defined as filling 
defect or mural thickening. Perilesional lymphadenopathy 
was defined as short axis dimension of lymph node 
measuring more than 1 cm. Adjacent organ involvement 
was defined as ipsilateral adrenal gland or psoas muscle 
involvement. Perinephric fat involvement was defined 
as perinephric fat stranding or soft tissue extension from 
the mass. Distant metastasis was defined as lung, 
mediastinal, bone or liver involvement. 

Statistical Analysis
	 Interobserver agreement was assessed by kappa 
(κ) analysis.18 A κ value of less than 0.20 indicated 
poor agreement; 0.21 - 0.40, fair agreement; 0.41 - 0.60, 
moderate agreement; 0.61 - 0.80, good agreement; and 
0.81 - 1.00, excellent agreement.
	 Comparatively categorical variables of imaging 
features were tested by chi-square test or Fisher exact 
test, and comparatively continuous variables of imaging 
features were tested by t test or Mann-Whitney test. 
	 Predictive factors of RCC and malignancy were 
determined by logistic regression analysis. The results 
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were expressed as odds ratio (OR), 95% confidence 
interval (CI), and P value. After a number of univariate 
predictive factors had been determined, forward stepwise 
selection was carried out to determine the appropriate 
multivariate model. Factors selected for the multivariate 
model were those found significant in the univariate model.
	 All statistical analyses were performed by using 
STATA version 13 (Stata Corp. Version 13. College Station, 
TX: StataCorp LP; 2013). A P value of less than .05 was 
considered statistically significant.

Results

Clinicopathological Characteristics of Patients 
	 This study included 148 pathologically proven focal 
renal lesions detected on CT in 148 patients. The population 
was stratified into 2 groups based on the final histopathological 
diagnosis from surgery. One group with 91 lesions (61.5%) 

were diagnosed as RCCs and another group with 57 lesions 
(38.5%) were diagnosed as non-RCCs, compose of benign 
and other malignant lesions. The mean (standard deviation, SD) 
age of the patients with RCCs was 59.0 (13.3) years and 
for the patients with non-RCCs was 54.6 (12.8) years. 
There was no statistically significant difference between 
2 groups (P = .05). Among 64 patients with RCCs (70.3%) 
were male whereas 42 patients with non-RCCs (73.7%) 
were female. There was statistically significant difference 
between 2 groups (P < .001). For the presenting symptoms, 
gross hematuria was found in 10 RCCs and 4 non-RCCs. 
Flank pain (ipsilateral) was found in 1 RCC and 4 non-RCCs. 
Palpable mass was found in 4 RCCs and 2 non-RCCs. 
Weight loss or severe fatigue was found in 1 RCC. There was 
no statistically significant difference of presenting symptoms 
between these 2 groups. The median (range) of tumor size 
was 6.2 (1.4 - 25.0) cm for RCCs and 5.7 (1.1 - 27.0) cm 
for non-RCCs (P = .80) (Table 1).

Table 1.	 Clinicopathological Characteristics of Patients

Parameter

No. (%)

Total 

(N = 148)

RCCs 

(n = 91)

Non-RCCs 

(n = 57)

P Value*

Age, mean (SD), y 57.3 (13.3) 59.0 (13.3) 54.6 (12.8) .05

Gender

Male 79 (53.4) 64 (70.3) 15 (26.3) 
< .001

Female 69 (46.6) 27 (29.7) 42 (73.7)

Presenting symptoms

Gross hematuria 14 (9.5) 10 (11.0) 4 (7.0) .42

Flank pain (ipsilateral) 5 (3.4) 1 (1.1) 4 (7.0) .07

Palpable mass 6 (4.1) 4 (4.4) 2 (3.5) 1.00

Weight loss or severe fatigue 1 (0.7) 1 (1.1) 0 (0) 1.00

Asymptomatic 2 (1.4) 1 (1.1) 1 (1.8) 1.00

No history 16 (10.8) 9 (9.9) 7 (12.9) .65

Others 104 (70.3) 65 (71.4) 39 (69.6) .50

Tumor size, median (range), cm 6.0 (1.1 - 7.0) 6.2 (1.4 - 25.0) 5.7 (1.1 - 27.0) .80

Abbreviations: RCC, renal cell carcinoma; SD, standard deviation.
* P < .05 was considered statistically significant. 
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	 Interobserver agreement of calcification, pattern of 
enhancement, pelvicalyceal involvement, and distant 
metastasis showed excellent agreement (κ = 0.82 - 0.91). 
Interobserver agreement of intratumoral vessels, 
vascular involvement, and perinephric fat involvement 
showed good agreement (κ = 0.74 - 0.80). Interobserver 
agreement of border, location, and adjacent organ 
involvement showed moderate agreement (κ = 0.43 - 0.59).

Number of RCC and Non-RCC in Focal Renal Lesion 
From Pathological Findings 
	 Of the overall 148 renal lesions included in  
this study, 91 (61.5%) were RCCs, and 57 (38.5%)  
were non-RCCs. Of the 91 RCCs, 64 (70.3%) were  
clear cell RCCs (Figure 1), 10 (11%) were papillary 
RCCs, 7 (7.7%) were chromophobe RCCs, 8 (8.8%) 
were unclassified RCCs, and 2 (2.2%) were mixed 
subtypes RCCs. The non-RCC lesions were stratified 
into 2 categories; first group included all of benign 
lesions such as AML, oncocytoma, metanephric 
adenoma, xanthogranulomatous pyelonephritis, cystic 
nephroma, hemangioma, and second group included 
non-RCC malignant lesions such as TCC, metastasis, 
and sarcoma (Table 2).

Figure 1.	 Computed Tomography (CT) Feature of Clear Cell Renal Cell Carcinoma in the Right Kidney of a  

	 49-Year-Old Male Who Presented With Gross Hematuria

Axial non-enhanced MDCT scan (A) demonstrated an isoattenuated lesion (36 HU) without fat component or calcification 

(short arrow). Axial contrast-enhanced multidetector computed tomography (MDCT) scan during arterial phase (B) showed 

intratumoral vessel (arrow). Sagittal contrast-enhanced MDCT scan during venous phase (C) revealed predominantly 

peripheral and mild enhancement (87 HU) of peripherally locating mass surrounding with pseudocapsule (arrowhead).

Table 2.	 Number of RCCs and Non-RCCs in Focal  

		  Renal Lesions From Pathological Findings

Diagnosis No. (%)

RCCs 91 (61.5)

Non-RCCs 57 (38.5)

Benign lesions 41 (27.7)

AML* 27 (18.2)

Oncocytoma 4 (2.7)

Metanephric adenoma 1 (0.7)

Xanthogranulomatous pyelonephritis 1 (0.7)

Cystic nephroma 1 (0.7)

Hemangioma 2 (1.4)

Other benign lesions 5 (3.4)

Malignancy 16 (10.8)

TCCs 7 (4.7)

Metastasis 5 (3.4)

Sarcoma 3 (2.0)

Other malignant lesions 1 (0.7)

Abbreviations: AML, angiomyolipoma; RCCs, renal cell 

carcinomas; TCCs, transitional cell carcinomas.
* Nonfat-containing AML 8 lesions.
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Comparison of Imaging Features of RCC vs Non-RCC
	 Details of imaging features of RCCs vs non-RCCs were 
compared. The imaging features which showed a statistical 
difference between RCC and non-RCC included internal fatty 
component (P < .001), border (P = .008), tumor location 
(P = .01), vascular involvement (P = .003), pelvicalyceal 
involvement (P = .007), and perinephric fat involvement 
(P = .003). The imaging feature which showed a statistical 
difference between subtypes of RCC was intratumoral vessels 
(P = .002) (Table 3).

Suggestive Features of RCC Compared With Non-RCC 
in Focal Renal Lesions
	 Multivariate logistic regression analysis results of the CT 
image characteristics determined 4 predictive factors of RCC 
compared with non-RCC consisting of male gender (OR, 5.39; 
95% CI, 2.25 - 12.90; P < .001), no fatty component (OR, 46.50; 
95% CI, 5.25 - 411.90; P = .001), peripheral location (OR, 7.41; 
95% CI, 1.63 - 33.73; P = .01), as well as mixed central and 
peripheral locations (OR, 26.22; 95% CI, 4.23 - 162.58; P < .001).

Suggestive Features of Malignancy Compared With 
Benign Lesions in Focal Renal Lesions
	 Multivariate logistic regression analysis results of 
the CT image characteristics determined 2 predictive 
factors of malignancy compared with benign focal renal 
lesions consisting of no fatty component (OR, 45.16; 
95% CI, 5.46 - 373.19; P < .001) and vascular involvement 
(OR, 8.08; 95% CI, 1.42 - 46.15; P = .02).

Suggestive Features of RCC Compared With AML  
in Focal Renal Lesions
	 Multivariate logistic regression analysis results of 
the CT image characteristics determined 4 predictive 
factors of RCC compared with AML consisting of 
solitary lesion (OR, 9.96; 95% CI, 1.31 - 75.76; P = .03), 
isoattenuation on non-contrasted CT (OR, 6.01; 95% CI, 
1.42 - 25.46; P = .02), pelvicalyceal involvement (OR, 20.89; 
95% CI, 2.44 - 178.60; P = .006), and perinephric fat 
involvement (OR, 5.62; 95% CI, 1.37 - 23.05; P = .02) 
(Figure 2).

Table 3. 	CT Imaging Features of RCCs vs Non-RCCs in Focal Renal Lesions

Feature

No. (%)

P Value*RCCs 

(n = 91)

Non-RCCs

(n = 57)

Lesions

Solitary 87 (95.6) 49 (86.0)
.06

Multiple 4 (4.4) 8 (14.0)

Calcification

Peripheral rim 8 (8.8) 6 (10.5)

.39
Non-peripheral 14 (15.4) 5 (8.8)

Combination 8 (8.8) 2 (3.5)

None 61 (67.0) 44 (77.2)

Presence of fatty component 1 (1.1) 19 (33.3) <.001

Pre-contrast density

Hyperdense (> 40 HU) 18 (19.8) 19 (33.3)

.06
Isodense (30 - 40 HU) 48 (52.8) 20 (35.1)

Hypodense (< 30 HU) 24 (26.4) 15 (26.3)

None 1 (1.10) 3 (5.26)
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Table 3. 	CT Imaging Features of RCCs vs Non-RCCs in Focal Renal Lesions (Continued)

Feature

No. (%)

P Value*RCCs 

(n = 91)

Non-RCCs

(n = 57)

Degree of enhancement

Mild (< 97 HU) 45 (49.5) 36 (63.2)

.21
Moderate (97 - 140 HU) 39 (42.9) 15 (26.3)

Avid (> 140 HU) 3 (3.3) 2 (3.5)

None 4 (4.4) 4 (7.0)

Enhancement pattern

Homogeneous 10 (11.0) 14 (24.6)

.12

Heterogeneous 49 (53.9) 27 (47.4)

Predominantly peripheral 28 (30.8) 13 (22.8)

Complex cyst 1 (1.1) 2 (3.5)

None 3 (3.3) 1 (1.8)

Presence of intratumoral vessels 67 (73.6) 40 (70.2) .70

Border

Well-defined 49 (53.9) 43 (75.4)
.008

Pseudocapsule 42 (46.2) 14 (24.6)

Location

Central 3 (3.3) 8 (14.0)

.01Peripheral 61 (67.0) 41 (71.9)

Mixed central and peripheral 27 (29.7) 8 (14.0)

Associated findings**

Vascular involvement 19 (20.9) 2 (3.6) .003

Pelvicalyceal involvement 48 (52.8) 18 (32.1) .007

Perilesional lymph node 8 (8.8) 4 (7.0) .77

Adjacent organ involvement 1 (1.1) 2 (3.5) .56

Perinephric fat involvement 53 (58.9) 19 (33.3) .003

Distant metastasis 14 (15.4) 5 (8.8) .24

Abbreviations: CT, computed tomography; RCC, renal cell carcinoma.
*P < .05 was considered statistically significant.
** One lesion might have more than one associated MDCT findings.
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Discussion

	 CT scan has been widely used for the evaluation of renal 
tumors because CT can provide detailed tumor information. 
Furthermore, with the use of helical CT, it is possible to 
analyze the dynamic enhancement pattern of the tumor, 
which enables the differentiation of many renal neoplasms.19

	 In this study, the most common pathologic findings 
of focal renal lesions that underwent surgery was RCC (61.5%) 
followed by AML (27.7%), and oncocytoma (18.2%). 
As previously reported,20 RCCs were classified into clear cell 
(70.3%), papillary (11%), chromophobe (7.7%), unclassified 
(8.8%), and mixed subtypes (2.2%). Clear cell RCC was 
the most common RCC subtype. The occurrence of RCC 
peaked in the 6th decade of life, with male predominance. 
Diagnosed RCC may have been discovered incidentally 
during imaging performed for non-urologic symptoms, 
which corresponds with previous reports that characterized 
RCC by a lack of early-warning signs.10, 21

	 With regard to calcification patterns, Dyer et al10 revealed 
the presence of centrally located calcification was characteristic 
of RCC. This result was similar to the present study 
demonstrating that non-peripheral calcification was 
more common in RCC (15.4%) than non-RCC (8.8%). 
However, there was no statistically significant (P = .39). 

	 Previous study revealed that the presence of 
pseudocapsule is recognized in early stage of RCC  
and usually absent in AML, especially in the case with  
absence of internal fat component.22 In the present study, 
univariate logistic regression analysis revealed that positive 
predicting factor for RCC compared to non-RCC was 
the presence of pseudocapsule (OR, 2.63; 95% CI,  
1.27 - 5.47), as well as the positive predicting factor for 
RCC compared to AML was the presence of pseudocapsule 
(OR, 3; 95% CI, 1.11 - 8.13). This feature may be useful 
in surgical planning, because the presence of pseudocapsule 
may make enucleation easier.23

	 A study of Kim et al24 found that homogeneous 
enhancement pattern was a valuable CT finding to 
differentiate AML with minimal fat from RCC,  
with positive and negative predictive values as high as 
91% and 87%, respectively. The present study showed  
that enhancement pattern was not useful as an indicator  
to differentiate AML (non-containing fat) from RCC  
(P = .27), which was probably due to small disproportional 
sample size of 8 nonfat-containing AML vs 91 RCCs.
	 A fat-containing RCC must be considered when  
a fat-containing renal tumor is detected, even though the 
presence of intratumoral fat is characteristic of AML. 
Malignancy should be suspected when one or more of 

Figure 2.	 Computed tomography (CT) Feature of Multiple Angiomyolipomas (AMLs) in the Right Kidney of a  

	 47-Year-Old Asymptomatic Female

Axial non-enhanced multidetector computed tomography (MDCT) scan (A) demonstrated a fat containing peripheral locating 

lesion (-50 HU) without calcification (arrow). Axial (B) and sagittal (C) contrast-enhanced MDCT scan showed heterogeneous 

enhancement. A few smaller lesions with same density and enhancement were demonstrated (short arrow in A, B, and C).
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the following criteria are present; intratumor calcifications, 
a large irregular tumor invading perirenal or sinus fat,  
a large necrotic tumor with small foci of fat, and association 
with non-fatty lymph nodes or venous invasion.25 According to 
the present study, fat containing lesions significantly predicted 
AML by 95% and RCC by 5%. Only one fat-containing RCC 
was found in a 67-year-old male came for check-up. 
However, this mass showed combined central and peripheral 
calcifications, large size (24 cm), and pelvicalyceal system 
involvement. However, there were only 2 case reports 
with similar pattern.25, 26 The intratumoral foci of fat and 
calcification were attributed to osseous metaplasia of 
the nonepithelial stromal portion of the tumor, with 
growth of fatty marrow elements and trabeculae.27

	 High tumor attenuation on unenhanced scans has 
been presented as a unique finding in AML with minimal 
fat in previous reports28, 29 which was probably due to this 
AML subtype which consisted mostly of smooth muscle.13 
Kim et al24 also revealed high tumor attenuation was more 
common among patients with minimal fat AML (53%), 
than those with RCC (13%) (P = .04), although the 
frequency of hypoattenuation or isoattenuation was  
not statistically significant difference between these  
2 diseases (P > .05). This was in contrast with the 
present study that showed no statistically significant  
(P = .07) of tumor density on non-enhanced CT scan 
between nonfat-containing AML and RCC. These results 
corresponded with a study of Milner et al30 which showed 
that not all AML expressed hyperdense on non-enhanced 
CT and all of AML cannot be reliably identified by imaging.
	 According to pathophysiology of RCC, the majority of 
RCCs arise from cells of proximal renal tubular epithelium 
(lining cell of the proximal convoluted tubule) at the 
renal cortex. This evidence was supported by the result 
of this study. Multivariate logistic regression analysis 
demonstrated that peripheral locating renal lesion and 
mixed central- peripheral locating renal lesions were the positive 
predicting factors of RCC (OR, 7.41; 95% CI, 1.63 - 33.73 
and OR, 26.22; 95% CI, 4.23 - 162.58, respectively).
	 The classification of renal cell carcinoma into 
subtypes has become more interesting because each 

subtype is associated with different prognosis. Previous 
published studies15 have revealed renal attenuation 
profiles from multiphasic multidetector CT may assist 
in discrimination of clear cell RCC from other solid 
cortical renal masses, particularly papillary RCC and 
lipid poor AML. Clear cell RCC usually showed stronger 
enhancement than papillary RCC in corticomedullary 
and nephrographic phases. There were no statistically 
significant differences in frequency of predominantly 
peripheral enhancement between clear cell RCC, 
papillary RCC, and chromophobe RCC (P >.05).15  
The finding of the present study found that the degree  
of enhancement and enhancement pattern revealed  
no statistically significant difference between subtypes 
of RCC with P value of .23 and .12, respectively.  
The tumor size was also not significantly different among 
clear cell, papillary, and chromophobe, unclassified, and 
mix-typed renal carcinoma (P = .40), as seen in the 
previous report.15 The major reason for this result was 
probably due to relative small and disproportional number 
of cases in each RCC subtypes.
	 According to the results of the multivariate logistic 
regression analysis, male, no fatty component, peripheral 
location, and mixed central-peripheral locations were 
valuable CT findings for differentiating RCC from  
non-RCC. No fatty component and vascular involvement 
were valuable CT findings for differentiating malignant 
from benign lesions. Moreover, solitary focal renal lesion, 
isoattenuation on non-contrasted CT, presence of 
pelvicalyceal system, and perinephric fat involvement were 
valuable CT findings for differentiating RCC from AML.
	 Although radiological imaging has been the 
primary tool to evaluate renal mass lesion, imaging 
alone may not be able to obviate surgery for all benign 
renal lesions. Percutaneous biopsy is expected to play  
a crucial role in determining the optimal management of 
patients with indeterminate renal lesion. Still, consensus on 
when and how percutaneous biopsy should be performed 
for small renal mass will need to be validated in the future.
	 There are several emerging imaging technologies 
such as sonoelastrography, diffusion-weighted MRI,  
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or CT pixel histogram analysis for differentiation of AML 
which may differentiate the most common benign renal 
tumor from RCC, but these still need further validation. 
A growing interpreter experience which emphasizes 
imaging characteristics of renal mass combined with 
emerging imaging technologies may help to improve 
early diagnosis of RCC for the maximum benefit of 
early treatment outcome and the best prognosis.
	 There were several limitations in this study.  
The major limitation was relatively small sample size  
to analyze CT features. Therefore, further investigation 
with more adequate numbers of patients will be necessary. 
Second, this study was a retrospective study, so it has 
intrinsic selection bias based on the study design. Third, 
this study was a single-institution experience, and the 
results may not be widely applicable. Fourth, patients 
were evaluated with focal renal lesion from CT scan of 
the patients who underwent renal surgery and excluded 
patients without pathological proof for focal renal lesion. 
Therefore, these findings may not reflect the whole 
population of patients with RCC or other renal cancers.

	 Despite these limitations, this study is the first,  
to evaluate the CT characteristics of RCC compared  
with other focal renal lesions. Furthermore, this study  
also determined predictive factors of malignancy  
among Thai patients who underwent renal surgery with  
renal surgical specimen as the reference standard.

Conclusions

	 The focal renal lesions with no fatty component  
was the most valuable CT imaging characteristic for 
differentiating RCCs from non-RCCs and malignant  
from benign lesions. Male, peripheral location, and  
mixed central-peripheral locations played supplementary 
roles in differentiating RCC from non-RCC lesions.
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การแยกมะเร็งของไตชนิดเซลล์เน้ือเย่ือไต ออกจากพยาธิสภาพอ่ืนๆ ของไตทีม่ลีกัษณะเป็น

ก้อนเดีย่วจากภาพเอกซเรย์คอมพวิเตอร์

พรพรรณ  วบุิลผลประเสริฐ1, ชมพูนุช  ธงทอง1, บุษณ ี วบุิลผลประเสริฐ1

1	 ภาควชิารังสีวทิยา คณะแพทยศาสตร์โรงพยาบาลรามาธิบดี มหาวทิยาลยัมหิดล กรุงเทพฯ ประเทศไทย

บทน�ำ: ปัจจุบนัมีการใชเ้คร่ืองมือในการตรวจวินิจฉยัทางรังสีเพิ่มข้ึน ส่งผลให ้

มีการตรวจพบความผิดปกติในร่างกายเพ่ิมข้ึน รวมถึงการพบกอ้นเน้ือของไต 

ท่ีอาจมีสาเหตุมาจากเน้ือร้าย ซ่ึงชนิดท่ีพบบ่อยท่ีสุดคือ มะเร็งไตชนิดเซลลเ์น้ือเยือ่ไต 

(Renal cell carcinoma, RCC) หรืออาจเป็นความผดิปกติท่ีไม่อนัตรายร้ายแรง

วัตถุประสงค์: เพื่อระบุลกัษณะภาพเอกซเรยค์อมพิวเตอร์ (Multidetector 

computed tomography, MDCT) ในการแยกมะเร็งไตชนิดเซลล์เน้ือเยื่อไต  

ออกจากพยาธิสภาพอ่ืน

วิธีการศึกษา: การศึกษายอ้นหลงัจากผูป่้วยจ�ำนวน 148 คน ท่ีมีความผิดปกติ 

ของไตลกัษณะเป็นกอ้นเด่ียวในภาพเอกซเรยค์อมพิวเตอร์ และไดรั้บการผา่ตดั 

ในช่วงเดือนมกราคม พ.ศ. 2551 ถึงเดือนกรกฎาคม พ.ศ. 2557 ขอ้มูลต่างๆ  

ถูกน�ำมาเปรียบเทียบระหวา่งกลุ่มมะเร็งไตชนิดเซลลเ์น้ือเยือ่ไต กบักลุ่มโรคอ่ืนๆ 

จากนั้นท�ำการวิเคราะห์โดยใชส้ถิติ Logistic regression analysis และประเมิน 

ค่าความเช่ือมัน่จากการสังเกต (Interobserver agreement) โดยใชก้ารวิเคราะห์ 

Kappa [κ] analysis

ผลการศึกษา: กอ้นของไตจากภาพเอกซเรยค์อมพิวเตอร์ จ�ำนวน 148 กอ้น  

แบ่งเป็น มะเร็งไตชนิดเซลลเ์น้ือเยือ่ไต จ�ำนวน 91 กอ้น คิดเป็นร้อยละ 61.5 และ

จากพยาธิสภาพอ่ืน จ�ำนวน 57 กอ้น คิดเป็นร้อยละ 38.5 ส่วนใหญ่พบมะเร็งไต

ชนิดเซลลเ์น้ือเยือ่ไตในเพศชาย (OR, 5.39; 95% CI, 2.25 - 12.90) ไม่พบไขมนั

เป็นส่วนประกอบภายในกอ้น (OR, 46.50; 95% CI, 5.25 - 411.90) และต�ำแหน่ง

ของกอ้นจะอยู่ทางดา้นนอก (OR, 7.41; 95% CI, 1.63 - 33.73) และร่วมกนั 

ทั้งดา้นนอกและดา้นใน (OR, 26.22; 95% CI, 4.23 - 162.58) โดยมีความเห็น

สอดคล้องตรงกันระหว่างรังสีแพทย์อยู่ในระดับปานกลางถึงระดับมาก  

(κ = 0.43 - 0.91)

สรุป: ลกัษณะก้อนเด่ียวในไตจากภาพเอกซเรยค์อมพิวเตอร์ท่ีไม่พบไขมนั 

เป็นส่วนประกอบ เป็นลักษณะทางรังสีท่ีส�ำคัญท่ีสุดในการแยกมะเร็งไต 

ชนิดเซลลเ์น้ือเยือ่ไต ออกจากพยาธิสภาพอ่ืน 

ค�ำส�ำคญั: มะเร็งไตชนิดชนิดเซลลเ์น้ือเยือ่ไต  กอ้นท่ีไต เอกซเรยค์อมพิวเตอร์
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