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[Abstract] Objective To investigate the clinical efficacy and application value of an improved 3D-printed guide

plate for the treatment of primary trigeminal neuralgia (PTN) by percutaneous microballoon compression (PMC). Meth-

ods This prospective study included 42 patients with primary trigeminal neuralgia treated at the Department of Stoma-
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tology, Xuzhou Central Hospital, from September 2019 to January 2022. The group was divided by the random number
table method into the experimental group (adopting 3D printing technology to make guide plates to guide the puncture,
22 cases) and the control group (adopting the traditional Hartel anterior approach to position the puncture, 20 cases).
The intraoperative success rate of the first puncture, puncture time, operative time, radiation exposure of patients and
postoperative complications were compared between the two groups. Postoperative Barrow Neurological Institute Scale
(BNI) scores, facial numbness, diminished corneal reflexes and chewing weakness were recorded. The t-test, rank-sum
test and chi-square test were used for statistical analysis, with P < 0.05 indicating a statistically significant difference.
Results The experimental group was significantly better than the control group in terms of the success rate of the first
puncture (x* = 21.51, P <0.001), puncture time (Z = —5.51, P < 0.001), operative time (¢ = 9.37, P <0.001), and the
number of C-arm scans (Z = —4.59, P < 0.001). Postoperative BNI scores of the experimental group included 21 cases of
grade [ (91.5%) and 1 case of grade II, while the control group included 17 cases of grade [ (85.0%), 2 cases of
grade II (10.0%) and 1 case of grade Il (5.0%), with no statistical significance (P > 0.05). In the experimental group,
16 patients had postoperative masseter weakness, 1 had keratitis and 10 had perilabial herpes, while in the control
group, 18 patients had postoperative masseter weakness, 2 had keratitis, 11 had perilabial herpes and 1 had monocular
blindness. There was no significant difference in postoperative complications between the two groups (P > 0.05). At 12
months of follow-up, there was no recurrence in either the experimental or control group. Conclusions 3D digital
guide plate-guided percutaneous microballoon compression for primary trigeminal neuralgia can improve the accuracy
and safety of puncture to a certain extent, obviously shorten the operation time, reduce radiation exposure of the pa-
tients, improve the success rate of the operation, meaning it has a high clinical application value.
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a: first-generation guide plate, a hollow cylin-
der at the end; b: first-generation guide plate
to try on before surgery; c: first - generation
guide plate to guide the puncture of the fora-
men ovale during surgery; d: second - genera-
tion improved guide plate, a metric hollow
conduit at the end; e: second - generation
guide plate to try on before surgery; f: second-
generation guide plate to guide the puncture
of the foramen ovale during surgery. The
puncture needle needs to be finely adjusted
in eight different directions after pulling out

the cylindrical guide tube

Figure 1 3D printed digital guide plate to assist guided puncture in the treatment of primary trigeminal neuralgia by microballoon

compression
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Figure 2 Instruments and drugs used in the treatment of
primary trigeminal neuralgia by microballoon compression
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a: before microballoon compression, a 5 mL syringe nee-
dle was used to perform a prepuncture on the affected
side of the trigeminal neuralgia for a 69-year-old female
patient, right third branch; b: 3D reconstruction under
CT of the cone bundle, simulating the perforated fora-

men ovale. D: prepuncture needle; ): foramen ovale

Figure 3 Prepuncture was performed on the affected side of the trigeminal neuralgia, and 3D reconstruction was performed

by the cone beam CT before microballoon compression
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a: the improved 3D-printed guide plate was used to fit the face to determine the location of the puncture site intraoperatively; b: the 3D-printed

guide plate was used to guide the puncture of the foramen ovale; c: the foramen ovale was punctured by the traditional Hartel anterior ap-

proach. a & b: the same patient in the experimental group; b: the control group

Figure 4 Comparison of different ways of puncturing the foramen ovale during microballoon compression for primary

trigeminal neuralgia
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The arrow in the figure points to the filled pear-shaped balloon
Figure 5 During the treatment of primary trigeminal
neuralgia by microballoon compression surgery, the C-

arm image shows an ideal pear shape after balloon filling
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Table 1 Barrow Neurological Institute pain intensity score

Pain level Definition

I No pain, no medication

Il Occasional pain, no medication

Il Pain can be controlled after taking medication

v Pain is slightly relieved after taking medication, but not controlled
\ No pain relief from medication
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Table 2 Comparison of clinical data between the two groups of primary trigeminal neuralgia patients

Group n Sex (male/female) Agelyear

Affected side (left/right)

Painful site(n)

Il il [+1 I+
Experimental group 22 10/12 69.14 + 7.68 6/16 6 9 2 5
Control group 20 8/12 69.05 + 6.98 8/12 12 6 0 2
tx* 0.130 0.040 0.760 5.300
P 0.721 0.970 0.382 0.133

I : first branch of the trigeminal nerve; Il : second branch of the trigeminal nerve; lll: third branch of the trigeminal nerve
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Table 3  Comparison of intraoperative conditions between the two groups of primary trigeminal neuralgia patients x + s/M (Pas, Pys)

Group n One-time success puncture (n) Puncture time/min Operation time/min C-arm scans
Experimental group 22 20 2.50 (1.00, 3.00) 26.82 +4.63 1.00 (1.00, 2.00)
Control group 20 4 12.50 (8.25, 15.75) 40.40 £ 4.76 3.00 (2.00, 4.00)
tZIx* 21.51 -5.51 9.37 -4.59

P <0.001 <0.001 <0.001 <0.001
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Table 4 Comparison of complications at 1 week after surgery between the two groups of primary trigeminal neuralgia patients n (%)

Group n Masseter weakness Keratitis Blindness Perilabial herpes
Experimental group 22 16 (72.7) 1(4.5) 0 (0.00) 10 (4.5)

Control group 20 18 (90.0) 2 (10.0) 1(5.0) 11 (55.0)

ba 1.06 0.01 0.01 0.38

P 0.303 0.932 0.962 0.537
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