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Abstract

Objective: To investigate the effect of CT-based R.E.N.A.L score combined with MAP score on warm
ischemia time in retroperitoneal laparoscopic partial nephrectomy. Methods: 86 cases of renal
space occupying patients undergoing laparoscopic partial nephrectomy in our hospital from
2018 to 2020 were selected for case retrospective analysis. The clinical and imaging data of the
patients were collected. The preoperative perirenal fat and related factors (location, size, ex-
ogenous/endogenous, ventral/dorsal, distance from the hilum) of CT patients were statistically
measured, and then analyzed, and the pathological types (WHO classification) of postoperative
masses were statistically analyzed, the perirenal fat and mass of different types of renal space oc-
cupying were analyzed to find out the correlation between the results and the general situation of
patients, operation mode, operation time and renal ischemia time. Results: There were significant
differences in operation time and warm ischemia time between different grades of R.E.N.A.L
scores (F (2, 83) =4.249,p = 0.018 < 0.05, F (2, 83) = 14.960, p = 0.000 < 0.001). There were signif-
icant differences in operation time and warm ischemia time between different grades of MAP
scores (F (2, 83) = 3.897, p = 0.024 < 0.05, F (2, 83) = 6.157, p = 0.003 < 0.001). Conclusion: Preo-
perative analysis of perirenal fat viscosity and its related influencing factors (such as location, size,
exogenous/endogenous, ventral/dorsal, distance from hilum) can guide clinical practice, formu-
late reasonable operation plans for different types of renal space occupying, predict operation
time and warm ischemia time, and have certain guiding significance for the recovery of postopera-
tive renal function.
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1. 5|8

B Z ZI80E CT MABIRE, BIE SRR IES TRAEENIRT, HIEMREHRLE T
BKMEE. EdZE80E CT KJE B R AN G0 R A6 AR, WEHEE I IHLET o
B, FFRLEAL, AT AR S R E I S AL iZ WA, PR AR ST 7 A HR R R, AT AR
BHE A FARARF LARSGFN . B 4005 (renal cell carcinoma, RCC)/& & A= 1E & S A% e, AR L
FREANAE Ca SRR Ca, WAEFEHF RCC WA, (HAELFERIFET B 85 1 IR AL E &P . RCC 215
NI 2%~3%, 7 N B RSB R 80%~90%,  TH: 5251 X () R0 R A ASAR ] Ak b Rk [
FRBFERTRBEPEZE, WX TRNX, BtEmT ok, B8 H WAL 2:1, RFFETT
T &FRE B, mRER 50~70 % . FRIE RCC AR & BIEFE EFHEH[1], 2 2008 4 AL E 55 M it
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JERREE 10 AL, )L, RCC KMFE—HE LB, KWHRESI. BE. WHE. ke, ek
Al MR SFAH G . RCC B AT TRATAT IR ACREAR, A s A - B2 R R I IR . ISR R i e

WEE P e s R O R A TR BRI B 5ok, IR B2 B VIR AR [2] O UL S TF T RN
#o UENAEBE SRV ZZEH T B0 R R, wm&sMEE G RS2 SEK. EIhee
k. 2GS, TR RIS SR TG S VIR AR T 645 B Ja 78 P 0 'S S 1 I8 78 A 1R U
TRIT ORI B8 B B 47 F R [3] (Nephron Sparing Surgery, NSS)/& H Gzerny T 1887 1 I kKR H TIHIT
G, (R I BOREBR, NSS R IFARGERZ, Rl VAR B . BEE EST RH D )
PR AR BRI R, ORI Z 105 IR g2 W ok, 145 NSS 7EIG IR E RIS Bk Z, Hal ok
AR TR NSS —MH T Tla IR fRi[4], T1b 15 T-VIRRMMIR, n] LOE PRSIl NSS. STk
WIERTH T EAE > 7 em B, BT NSS RJE I KAE 2 SR FT AR VPG IR 5 R e A 255, Al
5y AT NSS [ EFH52 TRUABIE S VIBRAR[S], SEUAITIERE, WK T BE ARG R AR B Em Joo
MAEGRRR AR, BIEERG YT 7 0 8 R iasT A& IR E .

2. AREFZE
2.1. IIGRER

AT SR 2018 - 22 2020 4F 2 B R RER 22 8 56 — B e il JRAMEHIUIA 1Y) 86 I 58 852 15 2 BT K}
(CT. CTA)IHEAT 'S #520 VI AR e s (L 1o Hd B 67 1(77.9%), 19 6l 401k (22.1%), “F¥)
(55.67 = 11.140)% » RJFHEFER: FHHANMRE 54 B, ME PV 8 #l, GraduiE 13 4], H
fil 11 41

Table 1. Patients’ basic information in Retroperitoneal Laparoscopic Partial Nephrectomy

F 1 BEERTHIVBRABERELRER

f R R B DR AR

P
S 67
ik 19
GRED) 55.67 +11.140
ifr8g 7
pall] 50
A 36
HALK /N (mm) 40.022 £ 16.763
P EE
% W40 Mg 54
1L URE 1798 8
I £, 2 g 13
FHoAth 11

INARIE: BEHZT ARG, JFLWNEII2 N e B .
HERRARIE: DARRIA JUMBGTT S5 2) FEAEH AR AR 52 o
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22. /&

22.1. FRERX

FARITANEE G VIR . BERGREARNKRE, SN2 B VIR SRy B RS sk
BHEAEANNRE SADR MO FARIGT Tk —. ZFEARL@ESEEEE, RAERT]. shim )%
IRBE SRR B I, BAA N i AR .

22.2. SIS E

RENAL VP4 R G0[ 18It 5 e ) 0 o A R AEREAT AL VP20, SRVTAik B A ga 110 - A A 52 2
BRI RS, HAAIFARFR AR LL T AN TR ZE: 1) MR KERR): 2) SN/ A A ]
(B); 3) MURFEE & RAEUE EMIER(N): 4) MR A BB (A)s 5) iR B I A r
BE(L). MR & E BB FKE I “h” , WPOTE 4~6 NIRELE S, 7~9 HHEE S, 10~12 NEE
FNF 2).

Table 2. R.E.N.A.L measurement scoring system of nephrometry
#* 2.RENAL BRENEITS RS

TiH 1 2 3
il i K A% R (em) <4 >4 A<7 >7
AN/ AELE B >50% <50% TN
iR B 2 S S R GEEE PR RS N (mm) >7 >4 H<7 <4
JE A A Tl Hay x. p #EoR
SEAAE EARZR LA I FIR > 50% 5 I A% 2% (a) SR 5 o U

LA L Rl F TR T g o e A e bR ()

SR, BR TSR AR OCER R, WMo K B NAERRE SRR R 24, B RBE IR E[6] (APF,
adhesive perirenal fat)7A7E & 5 — AMEAFE BEMEKIHZMK R = Rt 7 RS FAREE . {51
M A ARG FARAE G . 1 BT RS & ME 2 PF 7 (MAP, Mayoadhesive probability score) [7]/2i#id CT
S5 RIEAT FIMT,  7E B FR KK B IR 2 2 5 0B e 07 5L R 5 5 R e BRI . HoE SUFX 4 T
I IRIRSIE ST A FIBER . [7] REN.ALL 10 —F#, MAP W B0y 3 NEER(RO0~1) H1(2~3)A0
E(4~5)HE

=00 Im KRR A2 F REN.ALL W70 R0 A B E AR FE(CT. CTA. MRDATIEAS, WAz
AL ERIEH REN.AL PF 24 A MAP vF5r KRG E R RITIEAT YRSy, s EREA AT H . &
gy A AN E 1 AN 2 fs.

2.2.3. MERHEIR
BEER V. MR EAR. TARITAR. TR DR SR I 1055, AR 1E 7 S5 2 1 v AIEAT 23
2o Ht, A ZE) REN.AL W0 A MAP 0 5 FARTT 2 T a) LA FA G il i 18] [ 955 (0 G IRk

22.4. B AZE

SPSS 20.0 Stil #4474t 8. KA MK EK 5 Z 43P (One-Way Analysis of variance, one-way
ANOVA) KM E R85 R i VIR AR FARE 1 REN.AL $F5r . MAP WS 92 75 20t FARM A . #hdbh
AL AR 2 22 5, DL RREE I B FRUIA TR IBR AR o, AR REN.AL W48 MAP WSR2 5o
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X PRI AR 2% 22 7 . KA Spearman AH S 734 #R 1 T2 A IR [R) A B AL 18] A AH S -

7: a: R(1)+E(1) +N(Q2) + A(p) + L(2) = 6p, REN.AL #4346 4r; b: R(3)+E(1)+
N@3)+ A(a) + L(3)=7a, REN.AL %N 10 7.

Figure 1. Patient’ imaging picture 1

1. BEREFEM

TE: Le SMUAEHT R M: POIAE G & s
P BRI B i KK S B R
Figure 2. Patient’ imaging picture 2

2. BEFBFEN?2

3. &R

MR8 T 3 VIR ARREAR I FARB A A 142.33 min, FARB RIS AARHEZE R 49.416; HEET
A VIR ARREA BT 3 i I B 18] 5 16.42 min, i I A 18] 45 A b v 225 6.469.

3.1. RENA.L 9 ARG S FAREKE ., ki ke xH

K H FRLIK K 77 2 47 BT (One-Way Analysis of variance, one-way ANOVA)FIWi7E A& 582 T &8 VI A
AFK REN.AL PP ERAETARM ] #k ML 8] ER B AR R 3% 2 5. lid SPSS 20 S 211
BN Z & R 3 s 2 RRY, AFESEHE RENAL VP43 [8] 1) T A B R F0F i s (8] 17
TE M2 F(F (2, 83) = 4.249, p = 0.018 < 0.05, F (2, 83) = 14.960, p = 0.000 < 0.001).
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Table 3. Operation time and warm ischemia time of different R.E.N.A.L scores—one way ANOVA

%% 3. AR REN.A.L {9 EF R A F AR B 0745 M AT 8] BRZERES
TR df ¥y F B
G| 19,277.018 2 9638.509 4.249 0.018
NV
ij““ﬁﬁk A 188,291.866 83 2268.577
(min)
st 207,568.884 85
| 942.447 2 471223 14.960 0.000
e ol
““@%mﬂ'ﬂ HN 2614.484 83 31.500
(min)
)% i 3556.930 85

T4 3 UL AER A AAF ST REN.AL 170 8] {9 T A (A vk L (RAEAE B 25 E 22 57, (HO2
TCVEIA 5E T TEAETE— XS R Lx RE.NLALL PP 55 45 A T A I 8] AR I L A 5] 4748 B X2 25 22 5t o PRI
S — 0 R F B R 3R T7 2240 M I 22 J5 23 HT (Post hoc Analysis) KA i€ 78 56 £EMF —XF 5 JLXF R.EN.A.LL
PP SR L T AR BRI AR LI (R4 AE B B2 22 5 . BE)E M S R AR 4 R

Table 4. Operation time and warm ischemia time of different R.E.N.A.L scores—post hoc analysis of one-way ANOVA

% 4. 7R REN.A.L 119 F 45 B9 F A B 8] A0 #A B M A 8] BRZEAESTNERSH
_ e o » 95% B 15 X [A]
K25 e bR B
I-J) TRR LBR
=37 -11.332 11.867 0.607 -39.65 16.99
R .
3 —47.096 16.402 0.014 -86.24 -7.95
FA MK - S 1 11.332 11.867 0.607 -16.99 39.65
(min) a4 3 ~35.765" 14.859 0.048 ~71.23 ~0.30
=1 47.096" 16.402 0.014 7.95 86.24
%éﬁ 3 ok
9% 2 35.765 14.859 0.048 0.30 71.23
L% 2 -7.140™" 1.398 0.000 -10.48 -3.80
%éﬁ 1 EX TS
3 -8.106 1.933 0.000 -12.72 -3.49
X £ 7.140" 1.398 0.000 3.80 10.48
Pl ifiL st ] &3]
S 3 —0.965 1.751 0.846 -5.14 3.21
=1 8.106™ 1.933 0.000 3.49 12.72
93
752 0.965 1.751 0.846 -3.21 5.14

p<0.05, "p<0.01,"p<0.001.

R A MBJE TS RE: RENALFOER 1 TR EE RENAL WER 2 TR Z
(B A M Z 5 (p = 0.607 > 0.05), RENAL W52 1 T ARE A5 RENAL VP2 %% 3 TR
I A) 2 T A7 AR B2 5 (p = 0.014 < 0.05), B REN.A.L $F0%4 1 T ARIHA %t REN.AL ¥4
G 3 FARBE/N: RENAL V554 2 FARE M5 REN.ALL VE5554 3 19T AR [A) 2 (M 477E &
FEMEZ R (p = 0.048 < 0.05), HJ REN.AL VP54 2 1T AREF AR L REN.AL VP54 3 BIFARE
TR
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REN.A.L #4355 1 BSR4 515 REN.AL 54 2 (p = 0.000 < 0.001). REN.AL ¥
YL 3 (p=0.000 < 0.001) 1) FRER 1L B 8] 2 8] 4776 2 35 1 22 5 (p > 0.05), B REN.ALL PFr 25 4% 1 [k
LA IA] R 25 B R ENLALL ¥F2r 5544 2 fl REN.ALL PRor 8541 2 1 FAGRITLET (3]s REN.ALL PE/r 5544 2 1)
AERIET A5 REN.ALL PF2r25 4% 3 B #ER LI (8] 2 (B AN A7 76 2 3 PE 72 57 (p = 0.846 > 0.05).

3.2. MAP S S5FARRE] BT E &R

K H LR 255 Z 43 M1 (One-Way Analysis of variance, one-way ANOVA)JIWi7E 1§ 85 R &8 VIBR A
ANE ) MAP V7 S5 R AE TR [A] . B M (] o2 A 2 fE 7R B 2 22 ¢ o it SPSS 20 #AHS 21 FL R 3=
T EDTEERWIEL 5 s SRR W, AFRIEHE MAP PF7 18] 537 A I (8] R0 i 1 (8] 17 7 2 25 P 22 7
(F (2, 83) =3.897, p = 0.024 < 0.05, F (2, 83) = 6.157, p = 0.003 < 0.001).

Table 5. Operation time and warm ischemia time of different MAP scores—one way ANOVA

% 5. T°[E) MAP 45 F 8% A F AR ) Fn &R M AT E) BEERFES
Rl df ¥y F WE M
2H [A] 17,819.626 2 8909.813 3.897 0.024
o
ij““ﬁﬁk HN 189,749.258 83 2286.136
(min)
BH 207,568.884 85
ZH 1] 459.536 2 229.768 6.157 0.003
" i
““@%mﬂ'ﬂ HH 3097.394 83 37.318
(min)
B 3556.930 85

HE— DR F 5L R 3 75 25 0 W (R 82 )5 73 1T (Post hoc Analysis) KA i€ 78 5 /E MR — X 5UR J L4 MAP 1493
SR T AR R A AR LIS R AE T 35 22 5. SRR e s SRk 6 s

Table 6. Operation time and warm ischemia time of different MAP scores—post hoc analysis of one-way ANOVA

5 6. 1@ MAP I ES SR FARBHE A MG B —8BRE & HE SR S
= Y ZE e o 95% BEfFXIH
(R A% FrifE iR BEM
I-)) FRR TR
=37 -25.754 17.397 0.306 —-67.27 15.76
&Yl i
3 —-47.222 18.172 0.030 -90.59 -3.86
FAR AN K s S 1 25.754 17.397 0.306 -15.76 67.27
(min) - 3 —21.468 11.173 0.139 -48.13 5.20
Lg% 1 47.222" 18.172 0.030 3.86 90.59
a3 N
=37 21.468 11.173 0.139 -5.20 48.13
2% 2 —-4.719 2.223 0.091 -10.02 0.59
%g& 1 H*k
S 3 -7.822 2.322 0.003 -13.36 -2.28
\ s 1 4719 2.223 0.091 -0.59 10.02
Fh e oL B 1) 2
EE3 -3.104 1.428 0.082 -6.51 0.30
B 7.822" 2322 0.003 2.28 13.36
/]
£ 3.104 1.428 0.082 -0.30 6.51

p<0.05"p<0.01.
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6 WBE T AR KN : MAP PR 4550 1 BT RN ] 5 MAP 1F73 48 9% 2 T ARIN ) 2 [0)5 A 2
EVEZE R (p = 0.306 > 0.05), MAP V53540 1 [(FARI A5 MAP 173552 3 BT ARBHA] 2 [ 4E7E B3 1
ZE5t(p = 0.030 < 0.05), Bl MAP ¥F/3 554 1 IF- AR [A] & 3 LL MAP 534828 3 ()R E] /) RE.N.ALL
V5L 2 (T AR5 REN.AL $F4r 552 3 T AR ] 2 (B AFAE 2 P2 5 (p = 0.139 > 0.05)

MAP P52 1 [FGER I (8] 5 MAP PF53554% 3 (p = 0.003 < 0.001) 1) #R R 1L B (8] 2 (6] 4775 ¥ 3 1
ZE5t, B MAP VP23 5520 1 (ARG LI 8] 5 3% b MAP PF23 552K 3 B9 FAGER LA (] /)

3.3. FAREE SHEMmATEXR

R I T AR (8] 5 FA L 18] 2 (8] 2 35 A A5G, R Pearson AHIC /M HTiEATARBGAH DG HE, sk
7R RFH: AR RS VIBRAR T ARES 7] 5 #GEh ML B AAE B E A G (p < 0.01), HFAREHLE
PR LIS [R] TEAH SS(FHOR RN 0.334).

Table 7. Correlation between operation time and warm ischemia time

7. FAREESHRERMATEFE XM

Spearman FAHF ] FAsl I 1)
FARI [ 1 0.334"
He I 18] 0.334" 1
“p<0.01,p<0.001.

4. Wig

BEAE AL AN D, TARAEVE T AN ZE T, B U 8 1 0 2RI AR 4R 101, e rh DAz BH 48 g
Ca HHl 5K, AR AR AE e B I 5 A B3 BRYR T 7 S8 2 T ilid CT 8 MR 3EAT KBOAL . HE AR
[ i B3 W DA [ T4 5o B P A 350 S R FE T B — N A YRR HE VP AR R, BLANBETE TR RIS R 5 15
LA KRBT . HeAh, RO R T I A8 (R AE AT 8 MR IR, AN BIRFAE T LA AL an R R
AN AR CT A5, M TMIsEALE . MR E e s B RIS D05 R AT PR .
i DA 25 T3 1 X A B0 52 5 I T B2 (L P 5 %o B R IR A — AN 2T T R, 38 — N3 —Mbsitk . Xt
fEAF RS 5 FORMEFE S RIS T 1) 8 167 $ SR 7 AT AE — E A2 -

MAP BtA REN.A.L PF4r RS0 EEAR 207 TN B JUEShieg 1) ' 155 DL AT 25 & B A PP Al 4R IR VBT
T RABERRE— R — B brdE, PR ESRRBRER. RiTgBgERmE L2 CT X1
FARTAIPERZREZ, MR NAE SR H S MRS 5 R U TR 52 AR S5 T 68 H HLT
RIEMEZ . CT Wi)2 Mo M BEEAR MPR. VR, MIP. CPR 0] LAEL M. SEAK. 22 A FE o B Fi g i it =
YEEE g, SENAT T AL T AR IR S REAE X U SR R ATORS B 0 0 B AF R BN HER Y MAP K
RENA.L W ABFFH, ARFE LA A FARE 5 MAP & REN.AL [11]¥F55 2 [BIA M.
BV B30, B R B TRD 3, G4 AR R o A o AR o 2 B R LN (R S S E R A
WAL s IR S e AR ey, I R AR I 0 i, R b 5 BRI IRt i (DR, H AT ZE E 4 MAP $F4r &
Guiva AR N TR, HO TG RTE S & R 3 AT B o 4, B ABE R IREE £ F N MAP K&
RENAL P4 &4t LA CT 8¢ MRI 2Rl S g i i) = R e Rt — MR 2R S i E VP 2y, B
BRI FTEE VL. FRoe sk HOPvE R AR, 1R RIRIKERITAR AT E SN FARAT R, HHE
R SCHRHOG ' R A SR IE R AR 2 IR R A — AN G — [ AR HE (2 MAP VP9 RGN TR IKIE 75
AT REEAR . 29000 L. A BIEA A BPRE K AT DU IS RS 5 B M PE R A5 HRoxt B I8 0 At ] 2 R ik
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