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[ Abstract | Objective To explore the value of intelligent/interactive qualitative and quantitative analysis of
3-dimensional reconstruction technique (IQQA-3D) in the precise control of tumor-domain branch arteries during robot-
assisted laparoscopic partial nephrectomy (RAPN) for T1b renal hilum tumors. Methods The clinical data of 30 patients who
underwent RAPN for T1b renal hilum tumors in our hospital between Sep. 2022 and Dec. 2023 were retrospectively analyzed.
Eight patients underwent RAPN with precise control of tumor-domain branch arteries using the IQQA-3D navigation system
(IQQA-3D group), while 22 patients received conventional main renal artery occlusion (conventional group). Operative
time, warm ischemia time, intraoperative blood loss, drainage volume on postoperative day 1, pre- and postoperative
percentage changes in hemoglobin, serum creatinine, and estimated glomerular filtration rate (¢GFR), as well as surgical
complications were recorded. Results All patients successfully completed RAPN, with postoperative pathology confirming

negative surgical margins. The IQQA-3D group exhibited significantly shorter intraoperative warm ischemia time than the
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conventional group ( [30.00%5.15] min vs [37.68%9.79] min, P=0.011). Postoperative hemoglobin percentage change
was significantly lower in the IQQA-3D group ( [5.28£4.54] % vs [11.11%6.31] %, P=0.024). There were no significant
differences between the 2 groups in the total operative time, intraoperative blood loss, drainage volume on postoperative
day 1, or percentage changes in serum creatinine or eGFR (all P>>0.05). Postoperative Grade I complications occurred in
16 patients: 4 (50.00%, 4/8) in the IQQA-3D group and 12 (54.55%, 12/22) in the conventional group. Two (9.09%, 2/22)
patients in the conventional group developed Grade Il complications. The incidence of postoperative complications showed
no significant difference between groups (£>0.05). Conclusion The perioperative application of the IQQA-3D navigation
system facilitates precise control of tumor-domain branch arteries and enables individualized comprehensive management

strategies, therefore improving the safety and feasibility of robot-assisted nephron-sparing surgery for T1b renal hilum tumors.
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Fig1 Application of IQQA-3D navigation system in perioperative period of RAPN
A: CTA of kidney (yellow part is T1b renal hilar tumor, and blue and yellow areas indicate the blood-supply regions of the tumor-
domain branch arteries); B: IQQA-3D reconstruction, including the kidney, arterial blood supply and tumor, blue blood vessels pointed
out by the arrow are tumor-domain branch arteries, and purple area at the lower pole of kidney is tumor-domain branch arteries
providing part of renal blood supply, which accounted for 31% of renal blood supply; C: Intraoperative blockage of the branch arteries
of the tumor (arrow), the tumor in the lower pole of the kidney is partially ischemic (dashed line), and the blood supply of the upper
part of the kidney is good; D: Irreversible blockage of the branch arteries of the tumor indicated by the arrow. IQQA-3D: Intelligent/

interactive qualitative and quantitative analysis of three-dimensional reconstruction technique; RAPN: Robot-assisted laparoscopic

partial nephrectomy; CTA: Computed tomography angiography.

HRAEARHGHIE FARTE, 456K 1QQA-3D
F G S I TR A T A B ok RELOT 2R
FTAEAE R R T e 1l 3t X e 20 S sh bk, AT e
F/IN Hem-o-lok & [ 3 &5 Wr ([ 2A) 5 A AL
L3 81 56 4 7 5 JV s 19 43 S sl Bk, A P i 3 e
RH KT 12 53 32 2 ik i AR, (o R B -t i ( 181 1€
1D) , FFHR AR w5 0 pe i A7 mT 3 BEL D (&
2B) s RAERHIET (F 2A) 5 A 23250 sk

2 S X EhBk AR 3 FHERET A

BRI, DU st TR, FEARGEAR il
PRE AT 73 SCEN KA TR BT o Bt ¢ 55
SRR AT RN AE &, JeniX G ERGRE L
Sk, RIFEEE BRI K 5 PR MRS
A O TR AT TS SR R I, X S B RAT
KoM (K 2C) o IFEASIRE, &
JERIDI, TR R 21 28 B A

Fig2 Three occlusion modalities for blood supply of tumor-domain branch arteries

A: Trreversible blockade of the tumor-domain branch arteries using Hem-o-lok (arrow); B: Reversible blockade of the tumor-domain

branch arteries using spring clips (arrow); C: Emergency rescue blockade of the tumor-domain branch arteries using titanium clips (arrow).
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1.5 itz 4z N SPSS 27 AR F 4T 5 dE 7
Bro FFEIES TSR X £5 2R, P[]
FEARCR IS FEAS e K550 ARG IES i iy it it
TRILAM (Q,, 0y) Frn, PR HLAECR FRAR:
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2 # R

2.1 B He R AERAZE 3061 ZRAPN K
T1b W1 T 1EB R B T 53 21 6] 2 9 1o, 4FdE
34~72 % . IQQA-3D 41 8 il & 5 5 4], %o 3 A,
g4l 22 BlEE B 16 6] % 6 4l; IQQA-3D 41k
HHIE N (55.75+443) %, L5410 (49.5049.60 )
% ; IQQA-3D 4 i % BMI & (2635+2.82) kg/m’,
540 Jy (263542.82) kg/m’; TQQA-3D 2H .34 i
oK /N N (4563+3.89) mm, 154041 K (4895+
548 ) mm; IQQA-3D 4H & & IR v T /2 & 4 9l
4B, fERAEN T AY M. 4 E 14 f;

IQQA-3D 4 f 4 RENAL #4314 (10.50£0.93) 47,
E8:41 R (10.504£0.91) 43 IQQA-3D 4 4 A Hij
418 KR (14125+1226) gL, {54 K
(138642057 ) g/L; IQQA-3D 4H i & A i Ifi JULEF
KR (67.00£15.13 ) umol/L, fE454H K (72.59+
17.49) umol/L; IQQA-3D 4H H # eGFR & (102.10+
9.87) mL/ (min* 1.73m*) , f& 4t 4 A (10237+
17.71) mL/(min * 1.73m* ), PRZLERERIMER] . 4
BMI, FR RN, BPe 7 . RENAL 345 S AR ML
ZIREM . IMALEF . eGFR /K23 048 248 L (H)
P>005) .

22 BEBRFARHMFTAH K A EREHIA
56 8 RAPN, 5 B2 Wi 34 o ' i ] 4 ik s HL D) 2%
B4 TQQA-3D 4 A i #Aike ifit B[] J T 1% e 41
[ (30.00£5.15) min vs (37.684+9.79) min, P=
0.011] , FARTGG M LLEE AL A 53 AR T4
[(528+4.54) % vs (11.11£631) %, P=0.024] .
P BT AREE . AR, REH 1 K510
. FARRE mMWLEF AL & 53 . FARETS eGFR
A R E 22 R TGt E L (¥ P>
0.05) . W31,

Rz 1 FHEES RAPN {9 T1b HETEME S5 EF ARAEZ R LR

Tab 1 Comparison of perioperative data between the 2 groups in patients with T1b renal hilar tumor undergoing RAPN

Index

IQQA-3D group Conventional group Statistic P value

Total operation time/min, x s

Warm ischemia time/min, x£s

Intraoperative blood loss/mL, xts

Drainage volume on day 1 postoperatively/mL, x &

Percentage change in hemoglobin pre- and postoperatively/%, x +s

Percentage change in creatinine pre- and postoperatively/%, M (Q,, O;)

n=y n=22
161.25+42.49  164.05+£32.54  t=0.192 0.849
30.00£5.15 37.681+9.79 t=2.772 0.011
72.50+30.12  119.55%80.03 t=1.607 0.119
141.13£12.48  133.05+16.59  t=1.249 0.222
5.28+4.54 11.11£6.31 t=2.386 0.024

18.88 (5.04, 28.86) 22.42(7.69,39.94) Z=0.610 0.542

Change in eGFR pre- and postoperatively/(mLemin~'[1.73 m*]™"), M (Q,, ;) 19.08 (2.19, 31.06) 15.13 (3.71, 36.73) Z=0.188 0.851

Percentage change in eGFR pre- and postoperatively/%, M (Q,, O;)

20.41 (5.46,25.37) 18.62 (3.17,32.14) Z=0.047 0.963

RAPN: Robot-assisted laparoscopic partial nephrectomy; IQQA-3D: Intelligent/interactive qualitative and quantitative analysis

of three-dimensional reconstruction technique; eGFR: Estimated glomerular filtration rate.
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