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Safety and efficacy of percutaneous balloon compression assisted by a 3D printed personalized guide plate for patients with
primary trigeminal neuralgia

ZHAN Wei—qiang', JIANG Shi—wei', SHOU Ji-xin’. 1. Department of Neurosurgery, Xinyang Central Hospital, Xinyang 464000,
China; 3. Department of Neurosurgery, The Fifih Affiliated Hospital, Zhengzhou University, Zhengzhou 450052, China

[Abstract] Objective To investigate the feasibility, safety, and efficacy of 3D printing individualized guide plate assisted
percutaneous balloon compression (PBC) for patients with primary trigeminal neuralgia (PTN). Methods Between January 2019 and June
2023, 62 patients with PTN were prospectively collected and divided into an observation group (n=30) and a control group (n=32)
according to the patient’s preference. The 3D printing individualized puncture guide plate was prepared before surgery in the observation
group, and the puncture angle and needle insertion site were assisted by the guide plate during surgery. The experience—based Hartel
path for puncture was used during surgery in the control group. The surgical time, foramen ovale puncture time, number of repeated
punctures and number of X—ray exposures were recorded during surgery. After surgery, the visual analog scale (VAS) score and
complications (facial numbness, trismus, herpes zoster around the mouth, cerebrospinal fluid leakage, etc.) were recorded. Results The
surgical time in the observation group (42 min; IQR: 37~48 min) was significantly shorter than that (49.5 min; IQR: 41.5~53 min) in the
control group (P=0.003). The foramen ovale puncture time in the observation group (7.5 min; IQR: 5~9 min) was significantly shorter
than that (10.5 min; IQR: 7~16 min) in the control group (P=0.004). The number of punctures in the observation group (2 times; IQR: 2~
3 times) was significantly reduced compared with that (3 times; [QR: 2~4 times) in the control group (P=0.002). The number of X-ray
exposures in the observation group (5 times; IQR: 4~6 times) was significantly reduced compared with that (7 times; IQR: 5~8 times) in
the control group (P<0.001). The VAS scores in both groups were significantly lower after surtery than those before surgery (P<0.05), but
there was no statistical difference between the two groups (P>0.05). There was no statistically significant difference in the incidence of
procedure—related complications between the two groups (P>0.05). Conclusions Compared with traditional empirical puncture, 3D
printed individualized puncture guide plate can achieve the same therapeutic effect in PBC treatment of PTN, and significantly shorten
the operation time, puncture time, and the number of punctures and X-ray exposures.
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Figure 1 Application of Geomagic Studio software to
simulate the puncture path and design the guide plate
model before percutaneous balloom compression for a pa-
tient with primary trigeminal neuralgia

A: Perspective view of the puncture channel. B=D: Design of the punc-

ture guide plate
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Table 1 Baseline characteristics of patients with primary trigeminal neuralgia

I R B} ML (n=30) X HEZH (n=32) GiiHE PfA
P () x=1.033 0.309
5 13(43.33%) 18(56.25%)
e 17(56.67%) 14(43.75%)
AR (%) 62.5+8.48 62.9x11.1 =-0.161 0.873
R E (kg/m®) 24.9+2.59 26.1+2.78 t=—1.673 0.1
A ISR (1)
e I 9(30%) 11(34.38%) x=0.136 0.713
BEIRSS 8(26.67%) 10(31.25%) x’=0.158 0.691
JEE L 14(46.67%) 16(50%) X'=0.069 0.793
5 () X=0.419 0.517
e 17(56.67%) 15(46.88%)
el 13(43.33%) 17(53.13%)
JpafE (4F) 6.3(3.4~10.35) 7.65(3.27~10.53) 7=-0.599 0.549
AT VASTES (43) 8(7~9) 8(7~9) 7=-0.647 0.517
b1 B FL )
K42 (mm) 7.9+1.44 8.2+1.85 1=—-0.684 0.496
F4% (mm) 4.9+0.77 5.1+0.67 1=0.245 0.416
AHTHEM (mnt ) 31.0£7.96 32.4+8.26 1=0.97 0.676
R2 MARE M= X HEFERAF AR LE
Table 2 Comparison of surgical outcomes of patients with primary trigeminal neuralgia
MELFR bR MEELH (n=30) X} EZH (n=32) SeitH PfH
FAREFH] (min) 42(37~48) 49.5(41.5~53) 7=-2.997 0.003
O B FL 22 5B 1] (min ) 7.5(5~9) 10.5(7~16) Z=-2.895 0.004
ZERIEL (min) 2(2~3) 3(2~4) 7=-3.075 0.002
A X IR B (V) 5(4~6) 7(5~8) 7=-3.695 <0.001
ARG VASTESF (43) 2(2~4) 3(2~4.5) 7=-0.667 0.504
TEFRIRRA (1) 6(20%) 10(31.25%) x=1.024 0.312
MELIERAILTG 77 (f31)) 1(3.33%) 3(9.38%) x’=0.203 0.652
1 JEyEs2 () 2(6.67%) 4(12.5%) x=0.12 0.729
ik % s (441)) 1(3.33%) 0(0%) Fisher K6 56 0.484
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