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Design and application of a novel targeted puncture technique in selective lumber nerve

root blocks
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Abstract: Background At present, selective lumber nerve root block is widely used in spinal surgery, however, preoperative
positioning and navigation techniques have various shortcomings. Objective To explore the role of a new type of transforaminal
puncture path targeting device combined with latex positioning plate in puncture location before selective lumber nerve root blocks,
and analyze its effectiveness and safety in clinical application. Methods From January 2019 to February 2020, 99 patients (48 males
and 51 females) who underwent the operation of selective lumber nerve root blocks in department of orthopedics, the First Medical
Center of Chinese PLA General Hospital, were enrolled in our study. Before July 2019, latex positioning plate positioning puncture
was applied to treat patients in group A, including 22 males and 25 females with an average age of 61.26+10.99 years. After July
2019, patients in group B, including 26 males and 26 females with an average age of 62.47+£10.23 years, were treated with new
transforaminal puncture path targeting device combined with latex positioning plate. The puncture times, fluoroscopy times,
operation time and complications between the two groups were recorded and compared. The visual analogue scale (VAS) scores of
the two groups were compared at 2h after operation. The differences between the actual puncture depth during operation and the
theoretical puncture depth before operation were recorded and compared. Results No complications were found in the two groups.
The average puncture time in group A was significantly higher than thatin group B (4.62+1.61 vs 1.3240.55, P<< 0.001). The
average fluoroscopy times were 7.28+2.17 in group A and 4.2341.42 in group B, with significant difference between the two groups
(P<<0.001). The operation duration was longer in group A compared to group B (18.1544.80 min vs 12.79+2.80 min, P<<0.001).
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There was significant difference in VAS scores at 2 h after operation between the two groups (3.23+1.43 vs 2.46+1.11, P<<0.001).
Conclusion The new type of transforaminal puncture path targeting device combined with latex positioning plate can effectively

improve the accuracy of transforaminal puncture, reduce the times of puncture and fluoroscopy, operation time, and X-ray radiation

of medical staff and patients.

Keywords: lumber nerve root blocks; targeted puncture technique; latex positioning plate; lumbar degenerative diseases; operation

time
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Tab. 1 Baseline characteristics of patients in the two groups

Characteristic Group A (n=47) Group B (n=52) t/x* P

Male/n 22 26 0.935 0.373
Agelyrs 61.26+10.99 62.47+10.23  0.669 0.818
Operative level/n 0.292 0.649
L3-L4 4 5
L4-L5 19 22
L5-S1 24 25
Operation purpose/n 0.444 0.881
IRS 43 48
RPS 4 4
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Fig.1 Targeted puncture device

A: the front view of targeted puncture device; B: the rear
view; C: The side view; D: the vertical view

2 FRIFEEZRNFEEEXE

Fig.2 Schematic diagram of design principle targeted puncture
device
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Fig.3 Imaging data of pre-operation

A: the puncture target spot in X-ray radiograph; B: the head
inclination angle in X-ray; C: the distance between the punc-
ture target spot and the projection of target point on the skin
in MRI
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Fig.4 Process of the puncture location

A: using G-arm for fluoroscopy; B, C: confirm and mark the head inclination angle of the puncture path; D: measurement of the

distance between the puncture entry point and the projection of puncture target spot on the skin surface; E: puncturing by using the
new transforaminal puncture path targeting device; F, G: arriving the target spot
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Tab. 2 Clinical outcomes of the new targeting device

Group A Group B

Indicator (n=47) (n=52) t P
Puncture times/n 4.62+1.61 1.32+0.55 13.880 <<0.001
Fluoroscopy times/n 7.2842.17 4.23+1.42 8324 <0.001

18.15+4.80 12.79+2.80 6.873 <<0.001
3.23+1.43  2.46+1.11 3.014 <<0.001

Operation times/min

VAS of postoperative 2 h
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