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Application value of MRI-based 3D reconstruction technology in laparoscopic D3 radical resection
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[ Abstract]  Objective To evaluate the application value of the MRI-based three-dimensional ( 3D ) reconstruction of
pelvic autonomous nerves and surrounding organs in laparoscopic D3 radical resection for rectal cancer. Methods Fifty-six
patients with rectal cancer were randomly divided into the reconstruction and control groups. In the reconstruction group, surgical
plans were formulated based on preoperative MRI 3D reconstruction. In the control group, conventional surgical plans were
formulated. Intraoperative and postoperative functional recovery-related indicators were compared between two groups. Results The
3D reconstruction model provided individualized visualization of the distribution relationship between the pelvic autonomous nerves
and surrounding organs. Compared to the control group, patients in the reconstruction group had significantly shorter operation time
((143.7+13.3) min vs. ( 151.5 £ 12.1 ) min, P = 0.040 ), less blood loss ((31.3 +12.1 ) mL vs. (39.4 + 11.6 ) mL,, P = 0.024)),
improved IPSS score ((6.0+ 1.3 )ws. (7.9 +2.6), P =0.003 ), and shorter duration of urinary catheter removal ( 2.0 (2.0, 2.0) d vs.
3.5 (3.0, 40) d, P <0.001) . Conclusions MRI-based 3D reconstruction of pelvic autonomous nerves provides a more precise
visualization of the anatomical position of the pelvic autonomous nerves and surrounding organs, ultimately improving the efficiency
and safety of D3 resection. It offers important reference for surgeons in formulating precise and individualized surgical plans.

[ Key words ]  Rectal cancer; Laparoscopes; D3 radical resection; Pelvic autonomous nerve;

Three-dimensional reconstruction technology
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Table 1 The baseline characteristics of patients in reconstruction group and control group

M ASA 534 In (%
W n AR Pk / BMI/ 9% In )

T 5 in (%) N 5341 /n (%)

n(%) (kgm') | i m

PSS/ 45
T2 T3 T4 NO N1

EHY 21 60.7+54 10(47.6) 23.7+323(142) 17(81.0) 1(4.8) 1(48) 3(143) 10(47.6) 7(333) 12(57.1) 7(333) 2(95) 1.1+04
XIHEZ 28 60.5+5.7 12(42.9) 235+3.33(10.8) 23(82.1) 2(7.1) 2(7.1) 4(143) 12(429) 10(357) 17(60.7) 8(28.6) 3(10.7) 1.1+04

ty* E 0.111 0.110 0.215 0.436
P1E 0911 0.740 0.830 1.000

0.404 0.263 -0.097
1.000 0.913 0.923
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Figure 1 The sample of the 3D reconstructions of pelvic autonomic nerves and their related organs based on MRI image
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Figure 2 Laparoscopic radical resection of rectal cancer
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Table 2 The surgical characteristics of patients in reconstruction group and control group

. P = g Az /n (%) S A A PN Nk No.253 kL 45
4 5 n FARBIE /min R /mL HHTE i FE 7krl:l (%) f {jﬁag/l\ﬁ BAVE /n f%)
el 21 143.7+13.3  31.3+12.1 9(42.9) 12(57.1) 0(0.0) 10.7 £ 3.1 2(9.5)
YRR 28 151.5+12.1  39.4x11.6 11 (39.3) 17(60.7) 1(3.6) 10.2+3.9 4 (14.3)
ty* H 2.114 2.326 0.063 — 0.478 —
P{H 0.040 0.024 0.801 1.000 0.635 0.688

*3 EREASWREABEREEHREER
Table 3 The postoperative outcome of patients in reconstruction group and control group

aow o AREBERE A e Hﬁﬁ?ﬁﬁh%§%% T G
gzt 21 57+1.8 0(0.0) 1(4.7) 2(9.5) 2 (9.5) 2.0 (2.0, 2.0)
ROpi RN 28 6.1+1.1 1(3.6) 2(7.1) 2(7.1) 3(10.7) 3.5(3.0, 4.0)
A -0.978 — — — — 5.412
P1{H 0.333 1.000* 1.000* 1.000° 1.000° <0.001

T+ 'Fisher IR

x4 ERESWRBAEAZREARE3IAH IPSS ESS

Table 4 The postoperative IPSS scoring of patients in reconstruction group and control group

T IPSS P43

IPSS E/) PRI JRZ HEPRAIL HE PR W2 HEPR TC T HEPR 2% 7 IR IEL
Hw#H 21 60+13 13+1.01(1,1) 0.1x0.3 0.6+0.7 1.3+1.0 1.6x09 0(0, 0.5)
STHEZH 28 7.9+26 2.1+151(0,1) 0.1+0.3 0.5+0.5 1.4+0.9 1.9+0.9 1 (1, 2)
WA -3.153 -2.168 -1.664 -0.133 0.496 -0.266 -1.093 4.924
P1{E 0.003 0.035 0.096 0.894 0.622 0.792 0.280 <0.001
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