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Application of 3D printing surgical training models in the preoperative
assessment of robot-assisted laparoscopic urologic surgery

YU Xiaofen, HE Mangmang, YUAN Linlin

(Operating Room, Zhejiang Provincial People’s Hospital / People’s Hospital of Hangzhou Medical College, Hangzhou 310014, China)

Abstract Objective: To explore the application effect of 3D printing surgical training models in the preoperative assessment of robot-
assisted laparoscopic urologic surgery. Methods: 150 patients who underwent robot-assisted laparoscopic urological surgery in Zhejiang
Provincial People’s Hospital from April 2023 to September 2023 were selected, and 74 of them from April 2023 to June 2023 were assigned
to the control group (oral and video health education), While 76 of them from July 2023 to September 2023 were assigned to the observation
group (3D printed surgical training model combined with oral and video health education). The preoperative anxiety and information demand
scores were compared between the two groups. The scores of anxiety and information demand before the visit and anesthesia induction, as well
as the physiological stress indicators including interleukin 6 (IL-6), angiotensin Il (Ang II ), adrenocorticotropic hormone (ACTH), cortisol
(Cor), average arterial pressure (MAP), and heart rate (HR) at 6 a.m. 1 d before surgery (T0), day of surgery (T1), 1 d after surgery (T2), and 3 d
after surgry (T3) were compared between the two groups. The surgical awareness and perfection rate of preoperative preparation before the
visit and induction of anesthesia were also compared between the groups. Results: Before the induction of anesthesia, the scores of anxiety

and surgical information demand in the observation group were lower than those in the control group, and the above scores of the observation
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group before the induction of anesthesia were lower than those before the visit (P<0.001). Compared with that before surgery, indicators in the

two groups showed a decreasing trend at postoperative timepoints. Compared with the control group, the physiological stress indicators of 11—
6, Ang Il , ACTH, Cor, MAP, and HR were lower in the ohservation group at the T1 timepoint (P<0.05), and the they were similar at the TO,
T2, and T3 timepoints (P>0.05). The distribution of overall physiological stress indicators was statistically different in both groups (P<0.001).

Before the induction of anesthesia, the surgical awareness and the perfection rate of preoperative preparation were higher in the observation

group than those in the conirol group (P<0.05). Conclusion: 3D printing surgical training model combined with oral and video health

education can effectively reduce the psychological and physiological stress responses of patients who underwent robot-assisted laparoscopic

urological surgery, improve their surgical awareness, and enhance the preparation rate hefore surgery.
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Table 1 Comparison of basic data between the two
groups of patients [x+s, n (%) ]

& ) (on) tgz s
PRI
B 59 (77.63) 62(83.78) 0.910 0.340
% 17 (22.37) 12 (16.22)
FHe (%) 59.24+9.60 61.65+9.02
XRRE 1.586 0.115
AT 18 (23.68) 20 (27.03) 0.699 0.705
[SEV L 37 (48.68) 31 (41.89)
ARERE 21(27.63) 23(31.08)
EIRIRR
TEIE 59 (77.63) 60 (81.08) 0.272 0.602
Hith 17 (22.37) 14 (18.92)
Efr & AA=
B# 11 (14.47) 13(17.57) 0.267 0.605
gﬁgﬁﬂﬁ 65 (85.53) 61 (82.43)
ZFER
= 16 (21.05) 18(24.32) 0.235 0.889
—& 36 (47.37) 34 (45.95)
R#F 24 (3158) 22(29.73)
Rep REREEH
B 24
= 57 (75.00) 54 (73.00) 0.080 0.777
& 19 (25.00) 20 (27.00)
FA%E
’g}ti%ﬁﬂb%%ﬁﬁ 14 (18.42) 11(14.86) 0532 0.912
PEARIEY 5 (ess)  a(s41)
Tg?%gg%gﬁ 51 (67.11) 52 (70.27)
DIEIN 0l 8
HER + BfIE  6(7.90)  7(9.46)
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Figure 1 3D printed model of prostate
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Table 2 Comparison of anxiety and surgical information demanding scores between the two groups of patients (x +s )

EEN S FAREEBERIESD
éﬁ%lj 1§U§i NS oz -y oz NN o . RV
LAY REEE SR LAY REEE S50
WA 76 13.65 +2.42 7.74 £1.93° 6.79+1.70 4.16+1.22°
pofiicE] 74 12.89+2.65 12.81+2.57 6.69+1.70 6.62+1.60
tEa 1.697 13.641 0.361 10.567
P& 0.112 <0.001 0.719 <0.001

W SUPIATHEE, "P<0.001
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Table 3 Comparison of physiologic stress indicators between the two groups of patients [M ( P25, P75) ]

Ei=ta MERL (=76 ) B (n=74) Z& P&
IL-6 ( pg/mL )
TO 5.80 (5.20, 6.80) 5.65 (5.20, 6.23) 0.851 0.395
T1 4.20 (3.73, 4.68)° 5.35 (4.80, 6.13) 7.636 <0.001
T2 3.65 (293, 4.20) ° 3.565 (2.90, 4.20) * 0.230 0.818
T3 3.65 (293, 4.20)° 3.55 (2.90, 4.10) ° 0.040 0.968
Ang I (pg/mL)
TO 62.00 ( 55.05, 68.63) 62.55 ( 52.58, 68.53) 0.432 0.666
T1 41.41 (36.81, 47.48) ° 55.38 (46.54, 61.26) 7.180 <0.001
T2 41.70 (37.43, 46.20) ° 41.90 (38.83, 47.93)° 0.771 0.441
T3 41.20 (37.00, 45.70) ° 41.85 (38.28, 48.35) ° 1.293 0.196
ACTH ( pg/mL)
TO 47.55 (39.95, 57.28) 46.80 (40.18, 55.63) 0.564 0.573
T1 35.70 (26.58, 40.98) ° 41.55 (36.50, 49.28) 5.077 <0.001
T2 28.50 (24.25, 36.10) ° 31.50 (28.50, 34.20) ° 1.532 0.126
T3 28.05 (23.93, 35.78) ° 31.30 (28.50, 33.95) ° 1.902 0.057
Cor (ug/L)
T0 232.48 (222.78, 247.77 ) 230.40 (220.66, 241.04) 0.464 0.642
T1 160.09 ( 128.75, 185.95) ° 219.03 (206.12, 228.51) 9.345 <0.001
T2 137.50 (116.87, 162.39) ° 141.61 (120.51, 163.46)° 0.530 0.596
T3 137.21 (115.98, 161.29) ° 141.09 (119.30, 162.73) ° 0.545 0.586
MAP ( mmHg )
TO 95.00 (93.00, 98.00) 95.00 (92.00, 98.00) 0.331 0.741
T1 92.00 (90.00, 95.00) ° 93.50 (91.75, 96.00) 2.729 0.006
T2 93.00 (90.00, 95.00) ° 93.00 (90.75, 96.00) ° 0.716 0.474
T3 92.00 (90.00, 95.00) * 93.00 (91.00, 95.00) ° 1.451 0.147
HR (R / 934p)
TO 84.00 (80.00, 86.75) 85.00 ( 80.00, 88.00) 0.760 0.447
T1 78.00 ( 76.00, 82.00) ° 83.00 ( 78.75, 85.00 ) 3.914 <0.001
T2 78.00 ( 75.00, 81.00) ° 78.00 (75.75, 81.25)° 0.589 0.556
T3 78.00 ( 75.00, 80.75) ® 78.50 (75.75, 81.00) ° 0.732 0.464

A SE4 T RS AL, “P<0.05

F4 PABEFRNNNESANAERERZLE (x5, n(%)]

Table 4 Comparison of surgical awareness and perfection rate of preoperative preparation between two groups of patients
[xxs, n(%)]

. FARINEES L
251 B% — — ARIESZEE
LAY JRERIE SH]
WEEH 76 67.09 + 6.56 103.04 +5.61 74 (97.37)
pogiicEa: 74 65.97 +6.48 79.54 +7.05 61 (82.43)
t/x’ & 1.051 22.623 9.294
P& 0.295 <0.001 0.002
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