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Application of computer-assisted 3D printing techniques in electrode placement during sacral neuromodulation

WANG Lei”, SONG Qi-xiang”, XU Cheng, PIAO Shu-guang, GAO Ya, CHENG Xin, LIU Zhi-yong”
Department of Urology, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai 200433, China

[Abstract] Objective To explore the application and efficacy of 3D printing technology of computed tomography
3D reconstruction and computer-assisted design in sacral neuromodulation. Methods This is a randomized, controlled,
prospective study. From March 2017 to March 2018, 15 candidates for sacral neuromodulation were randomized into
traditional puncture group (n=10) and 3D printing group (n=5). X-ray guided electrode placement was used in the
traditional puncture group, and 3D printing navigation template puncture was applied in the 3D printing group. The clinical
efficacy of the two groups was evaluated. Puncture time, needle insertion times, intraoperative adjustment and testing
time, and postoperative complications (such as wound bleeding, wound infection, wound dehiscence, electrode breakage,
displacement or prolapse) were assessed. Results There were no significant differences in gender, age, sacral neural
foramen size, sacrococcygeal deformity, or disease type between the two groups (all P>0.05). Compared with those in
the traditional puncture group, the puncture time, needle insertion times, intraoperative adjustment and testing time were
significantly decreased in the 3D printing group ([9.10%2.73] min vs [26.20%5.67] min, 3.20+0.84 vs 5.30+1.30,
[20.80£3.27] min vs [27.6014.63] min; t=6.301, 3.255, 2.916; all P<<0.05). Complications such as wound infection,
wound bleeding, wound dehiscence, electrode breakage, displacement or prolapse, or pain of stimulator, were not found
after operation. Conclusion Compared with traditional method, computer-assisted 3D printing technology is safe in

sacral neuromodulation. It can reduce the needle insertion times, shorten the puncture time, and improve the efficiency of
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intraoperative adjustment and testing.

[Key words] 3D printing; computer-aided design; sacral neuromodulation; sacral foramen
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Fig1 §;foramen locating during traditional puncture method and intraoperative positioning marks and 3D mold during SNM

A, B: Traditional puncture method; C, D: 3D printing navigation template puncture method. A: The S; foramen locates in the level of

lower edge of the bilateral sacroiliac joint; B: The position of S; foramen was proximately 2.0 cm to the middle of S; horizontal line;

C: Computer-assisted design needle position and angle; D: Intraoperative application of navigation templates for puncture positioning.

SNM: Sacral neuromodulation
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Tab 1 Comparison of basic information of patients between traditional puncture group

and 3D printing navigation template puncture group

Index

Traditional puncture

3D printing navigation

Statistic P value

N=10 template puncture N=>5
Gender n Fisher exact test 1.000
Male 7 4
Female 3 1
Age (year),xEs 49.9+12.1 48.4+10.3 t=0.237 0.817
Diameter of sacral foramen d/mm, x+s 55%2.1 51%25 t=0.327 0.749
Sacrococcygeal deformity n 1 1 Fisher exact test 1.000
Type of disease n Fisher exact test 0.524
Overactivity bladder 2 0
Neurogenic bladder 8 5
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Tab 2 Comparison of intraoperative evaluation indexes between traditional puncture group

and 3D printing navigation template puncture group

x*ts
Index Tradltlonil puncture 3D printing nav1gat13n template tvalue P value
n=10 puncture n=5
Puncture time #/min 26.20+5.67 9.10£2.73 6.301  <<0.000 1
Needle insertion times 5.30%£1.30 3.20+0.84 3.255 0.006
Adjustment and testing time of modulation #/min 27.60+4.63 20.80+3.27 2.916 0.012
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