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A novel operation difficulty scoring system for renal
carcinoma in renal sinus based on three-dimensional image
reconstruction

PENG Cheng, HUANG Qingbo, ZHU Jie, GU Liangyou, DU Songliang, SHI Taoping, SHEN Dan,
CHEN Jianwen, LI Shichao, ZHANG Xu, MA Xin

(Department of Urology, Chinese PLA General Hospital, State Key Laboratory of Kidney Diseases, Beijing 100853, China)

Abstract Objective: To develop an operation difficulty scoring system for renal tumors located on the renal sinus
by making three-dimensional reconstruction before surgery. Then the guiding value of the novel scoring system on surgical
decision making was investigated. Methods: 55 patients with renal carcinoma in our hospital from July 2015 to April 2017
were analyzed, including 37 males and 18 females with a median age of 54 (32 to 67) years old. The tumors were located on the
left kidney in 20 cases and 35 cases on the right side. The average diameter of tumors was (3.9 + 1.3) (1.6 to 6.8)cm. Three-
dimensional reconstruction was made based on the computed tomography or MRI before surgery, the Ratio of tumor volume
to the volume of renal sinus (R), the Oppression on vessels of renal hilus or collection system caused by the tumor (0O), the
Anteroposterior relation of tumor , vessels and pelvis (A), the tumor Diameter (D) and whether the tumor affects a Solitary
kidney (S) (ROADS) were comprehensively considered and the ROADS scoring system was proposed. According to the ROADS
scoring system, the operative complexity of the renal tumor was divided into low (4 to 6), moderate (7 to 9) and high level ( = 10).
The 55 patients were scored with the ROADS scoring system, the association of scores with operation approaches, operation
complexity and intraoperative outcome was evaluated. Results: All the operations were performed successfully. 40 cases
underwent nephron sparing surgery (NSS group) and 15 cases underwent radical nephrectomy (RN group). The median score of
RN group was 10(8 to 15), the NSS group were divided into routine group and hypothermia perfusion group. The median score of
the routine and hypothermia perfusion group were 5 (4 to 8) and 7 (5 to 9) respectively. All patients in the high complexity group
underwent radical nephrectomy. Most patients in low- and moderate-complex groups received nephron sparing surgery. The
median operation time was 120 (50 to 230)min, the median estimated blood loss was 150 (20 to 300)ml and the median ischemia
time was 22 (10 to 60)min in low-complex group, with the median change rate of creatinine after operation 7% (-7% to 21%)
and the median eGFR change rate —6% (—17% to 6%). In moderate-complex group, the median operation time was 157 (105
to 225)min, the median estimated blood loss was 40 (40 to 400)ml and the median ischemia time was 50 (13 to 118)min, with
the median change rate of creatinine after operation 22% (—18% to 208%) and the median eGFR change rate -20% (-73% to
19%). In the moderate-complex group, 14 patients were performed with renal arterial hypothermia perfusion for longer ischemia
time. The median ischemia time was 54 (33 to 118)min, the average eGFR change rate decreased by 12%(-25% to 19%) after
surgery, with a satisfactory preservation of renal function after surgery. Conclusion: The ROADS scoring system provides a
standardized, quantitative, 3—dimensional anatomic classification to guide surgical strategy in renal sinus tumors. However,
further investigation with a larger sample and longer follow up were required. The scoring system needs to be further evaluated by
expanding sample size and long-term follow-up.

Key words Kidney neoplasms; Endophytic renal tumor; Renal sinus; Nephron sparing surgery; Renal artery cold

perfusion; Three-dimensional image reconstruction

346



T YR TR E AN AT AR RS

JEIEGE T B VIBRAR © £ BURIRYT T, W]
B RIR Y CBRUETRYT TS 1, S D o Ik
H— /N T dem, (HIZIZ 2K I S AR08 B
P, ERpE Sk, BRIk ES R
g%, AR AR I TR v B A I R S
Pift Rz S ob, ARk ahE S e, e/
142 ) 56 % 43 5 IR O B A0 0 8 I R 4
X RIS o s ], SR I RER G
Xf 2 iR AR AT IR B AL TR, XA 2
AR A 2 — Ik R P H R S
RH G —E X, EEARTLMARK, & XN
i g6 57 5 B 52 AR R i e 509% . AT AR 4
S N IR R BT AR e ORI TR MERE, DA
[[OR = EA DS R N < R E N T 7 A S L B
i C 8RR Iz e s 1Y B TR P o R G
RENAL 4 R4 Y, PADUA W5 24 P A
C-index i Jed 22 1 )5 75 1 &5 (FZ X 2697 43 &
GYARBE RV E Z N IR ST sk,
Wk M B RGBSR 5 RIEC R, HFAE SR
TSN MR TR E E, EH RS E
ARHI CT B¢ MRI K A JF ifE 47 4R 8, 285
R R P ) R o RO IS NS R GE I R
AN, PR TR S R T RMEEE P4 R ST
(ROADS ¥4y 24 ) , I 4 ROADS 345 [n]
JBEE A BT T 2015 4F 7 A ~2017 4F 4 J k3B sk
121 55 BB SN MR B R, WP T
Gr RGN AT

1 ARSI

L1 RSOk

[ JB5t 4 43 A 2015 4F 7 A ~2017 4F 4 A 3%
Be i 19 55 5 52 4 R TR B8 I I DR BE
B, SR ANABRUE R IR A T 52 A AR
1 50%, HEBRFLRPE 6 . R0 ik i A i &

Jry PR i e 5 52 M 7 8 R g O AR A e 461
Hob BAE 37 ), Lotk 18 il FPAIAERY 54 (32~
67 )% , IKEFE4L 18.45~32.33kg/m’, “F-1(24.7 =
3.2) kg/m®. BWEALTFAMNE T 20 B, A7 FA M
Bk 35 1, BhR B4R 1.6~6.8cm, T35 (4.2 =
1.9) em.
1.2 ROADS 5 258

i 3 B R AT CT B MRT A6 25 43 A Jif 8 114
fRI SRR, BT A CTA T B I 43
SCAB B Sh T E— 2 B P e R R 2 LY
FLARR A, 7 CT 85 MRI Kt JEht 8 @R R
SRS, LR S EIEERS (F
k. FERIKRIES RS MXR (K1) o
BT U EREMERHER, B TSN
TAMARVE D RGE, IR RGN
55 BB FHATIES, AP BTPEor b TR A .
Mt B R i R ] S AR S s, DA%
R AT TR AR AW 14 T

ROADS R4 & 5 Ml AF it O
EENMIETIL; Q&G RGZ MR EERE .
B Bl ok B oy S A7 g A FR B, B e bk R
J& 32 M TR AR B s I 5 ik . #i bR
B RO EXRR; @I ER; ©=A NI
Ve, AR R 1~3 48, S50k 15 47,
L v g 5 S R IS B DR A A 2R 1
AREEAR CAS KRR (- B DR B 92, BT
N34y MR REAAE R B SO TR, A
RGLEFR N ROADS W REE, TRANPHFANARIE I
F 1o fikKdis ROADS P4 R G0k FARMEE 4> iz
EEHRTFAR (4~647) . WEERTFAR (7~94))
MEEEZRTFAR (=104))

1.3 TARENE

A 55 BB, MRAEAFT—BAE O IR
O WV AR B S L 2 R AN [R) T

347



i

1 BEZHZEEZRAIR
Three—dimensional reconstruction of kidney
ZEAT RO BB LA

Figure 1
E: AT, A MRIF BT R 2K %
AL T B e R A R M
H

E. H“F%g%*’k ,;5%1}]}]7

L
A R R A

¥ 2 hrEEE; C.
&y FAPBAL TSN % B ELZGY

=1 ROADS 49 RGRIENIRAE

Table 1 ROADS scoring system and standards
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Figure 2 Surgical strategy for kidney tumor encysted tubular system
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Figure 3 Surgical strategy for anterior renal sinus tumor
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Figure 4 Surgical strategy for posterior renal sinus tumor
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Table 2 Relationship between ROADS scoring system and operation difficulty
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Table 3 Relationship between ROADS scoring system and perioperative index
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