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Correlation of Standardized Anatomic Features Based on Image and Operation Strategy of
Renal Tumor

LIN Chu-lan', JTANG Gui-hua', WU Chong-chong®, ZHAO Hong?, CAI Wei*, GAO Chang-qing*, YANG Li**
(1.Department of Medical Imaging, Guangdong No.2 Provincial People’s Hospital, Guangzhou 510317, China; 2.Department of
Radiology, PLA General Hospital, Beijing 100853, China; 3. Department of Urology, PLA General Hospital, Beijing 100853,

Chinaj 4. Department of Cardiovascular Surgery, PLA General Hospital, Beijing 100853, China)

Abstract; [ Objective]To assess the stability in clinical application of the R.E.N.A..L scoring system based on image anatomic
features of renal tumor, and to investigate the correlation between the scoring system and the choice of surgical patterns of localized
renal tumor.  [Methods] The preoperative CT images and clinical data of 225 patients with localized renal tumor who underwent
surgical treatment in PLA General Hospital from August 2011 to August 2012 were analyzed retrospectively. Three radiologists
independently scored the renal tumors using the R.E.N.A.L scoring system and got the score of each component such as R (radius ),
E (exophytic/endophytic), N (nearness to collecting system), A (anterior / posterior), L (location in relation to polar lines) and h
(abut the main renal artery/vein or not) and the sum of components. The consistency of the scores among three observers were
compared using statistical methods. Patients were divided into three groups as low, medium, high score based on score sum; surgical
procedure were divided into two types: radical nephrectomy and partial nephrectomy; the score sum and its individual component

scores were analyzed to determine their relationship to treatment patterns. [ Results] The consistent rate of score sum and individual
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component scores among three observers were up to 90% and more (P < 0.001). The different scores deriving from the RENAL scoring
system were correlated to different treatment patterns. Compared with patients who underwent laparoscopic radical nephrectomy, the
patients treated with laparoscopic partial nephrectomy had a significantly lower score sum (P < 0.001). Age and components of R, N,
L, h were related to treatment patterns; patients with greater scores in R, N, L and with tumors about the main renal artery/vein were
more likely to undergo laparoscopic radical nephrectomy and adversely, patients with lower scores in R, N, L were more likely to
undergo laparoscopic partial nephrectomy (P values were 0.000, 0.034, 0.034, and 0.012, respectively). And components of E, A
and gender of patients and the side of tumor were not related to treatment patterns (P > 0.05).  [Conclusion] The RENAL scoring
system based on image anatomic features of renal tumor has good stability and the scores correlate with surgical patterns significantly. It

can be used as a practical tool to assess the anatomic features of renal tumors so as to assist urologists make a reasonable pattern of

surgical resection of renal tumors.

Key words: kidney neoplasm; partial nephrectomy ; anatomic feature; tomography; X-ray computed
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Table 2 Patient clinical data, planed surgical procedure

and final pathology n(%)

Variable RN PN
Total cases 225 125 100
Age/ years(T +s) 519115539 +11.1494+11.7
Gender

Male 149(66.2) 84(67.2) 65(65.0)

Female 76(33.8) 41(32.8) 35(35.0)
Laterality

Left 105(46.7) 56(44.8) 49(49.0)

Right 120(53.3) 69(55.2) 51(51.0)
Symptomatic

Yes 30(13.3) 23(184) 7(7.0)

No 195(86.7) 102(81.6) 93(93.0)

Planned surgical procedure

laparoscopic (retroperitoneal ) 220(97.8) 118(94.4) 102(99.0)

Open 5(22)  4(56)  1(1.0)
Final pathology
Clear cell RCC 165(73.3) 97(77.6) 68(68.0)
Chromophobe RCC 11(4.9) 9(7.2) 2(2.0)
Papillary RCC 4(1.8) 4(3.2) 0(-)
Other malignant 5(2.2) 5(4.0) 0(-)
Angioleiomyolipoma 27(12.0)  5(4.0) 22(22.0)
Oncocytoma 6(2.7) 3(2.4) 3(3.0)
Other benign 7(3.1) 2(1.6) 5(5.0)
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Table 2 The concordance rates of RENAL scoring system

Frequency of  Kendall’s Coefficient
P-Value

Component

Concordance of Concordance
R 96.4% 0.980 <0.001
E 93.7% 0.963 <0.001
N 94.3% 0.933 <0.001
A 95.6% 0.972 <0.001
L 90.7% 0.938 <0.001
h 98.6% 0.985 <0.001
Sum 97.1% 0.990 <0.001
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Table 3 Sum of RENAL score and surgical options

n(%)

Surgical options 4-6 7-9 10-12
LRN 5(16.1) 56(48.7) 60(81.1)

LPN 26(83.9) 59(51.3) 14(18.9)
Total 31(100) 115(100) 74(100)
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Table 4 Multivariate logic regression analysis results

(cases)

Variants LRN LPN P value B
Gender (male /female) 82/39 65/34 0.561 -0.224
Age/vyears(x £) 53.6 £ 11.1 49.4 £ 11.7 0.019 0.038
Laterality (left/right)  55/66 48/51 0.543 0.220
R 1/2/3 29/74/18 78/18/3  0.000 1.807
E1/2/3 44/41/36 40/31/28 0.280 0.251
N1/2/3 4/3/114  20/12/67 0.034 0.686
Aa/p/xV 43/39/39 45/25/29 0.689(X1) 0.182
0.508(X2) 0.302
L1/2/3 21/11/89 5174744 0.034 0.414
H-/h 85/36 98/1 0.012 2.789

1) X1 and X2 were applied to define a,p,x. a: X1=0, X2 =0;
p: X1=1,X2=0; x: X1 =0,X2 = 1.
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