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A retrospective study on the deviation between actual electrode placement position and
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Abstract Objective: To retrospectively analyze the deviation between actual electrode placement
positions and theoretical target locations in spinal cord stimulation (SCS) and potential influencing factors.
Methods: A total of 144 inpatients who underwent SCS therapy in the Pain Department of China-Japan
Friendship Hospital between January 2018 and January 2023 were included. Data on gender, age, weight, body
mass index (BMI), diagnosis, pain location, pre- and postoperative visual analogue scale (VAS) scores, and the
deviation between theoretical target and actual electrode placement positions were recorded. The deviations were
visualized to analyze their distribution patterns. Patients were categorised into two groups, a significant deviation group
(72 = 56) and a slight deviation group (7z = 88), according to whether the deviation was more than 1 vertebral body
height, and the above indicators were compared between the two groups. Results: When the target was at the C¢-T,
levels, the actual electrode placement position tended to shift caudally (downward) relative to the target, whereas at
the Ty-L, segments, a cranial (upward) shift was more common. Cases with pain in the upper limbs, thoracoabdominal
region exhibited more frequent caudal electrode deviations. In contrast, pain in the lower limbs showed a clear trend
of cranial electrode deviation. No significant differences were found between groups in age, BMI, disease duration, or
VAS scores improvement. Conclusion: In SCS, electrode placement tends to shift caudally in the cervical, upper
thoracic spine and cranially in the thoracolumbar region, with deviations generally within one vertebral level.
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Fig.1 Schematic diagram of electrode placement and
contact points in spinal cord stimulation surgery
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FEIEMEA 5 I 4% A 1IE (failed back surgery syndrome,
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Table 1 General data of patients and comparison of patient characteristics at different deviations

71#H Groups

Bk Pf
BRI (72 = 88) W #5241 (72 = 56) Population statistics P value
Slight deviation group Noticeable deviation group
3 Gender 0.31
5 Male 49 (55.7%) 28 (50%) 77 (53.5%)
% Female 39 (44.3%) 28 (50%) 67 (46.5%)
S () Age (Years) 68.5 (62, 75) 68 (62, 74.5) 68 (62, 75) 0.902
£ Height (cm) 165.0+8.9 163.6+7.5 1645479 0.28
143 Weight (kg) 62 (55,70) 63 (58,70) 62.5 (56.25,70) 0.57
P H5 4 BMI 23.14%3.27 24.4243.66 23.64+3.48 0.31
J#E (J1) Durations (Months) 3(2,22) 6(2,21.5) 4(2,23) 0.608
VAS% * 60% (50%, 69%) 66.7% (50%, 71.4%) 62.5% (50%, 71.4%) 0.586
*VAS% = (IRJTHT VAS-IRYT & VAS/IRITHT VAS) X100%
F 2 AR RS PR X A0
Table 2 Distribution of disease and pain regions in different deviations groups
/7¢H Groups
B (72 = 88) M ARAS 4 (72 = 56) Populajfﬁtmsﬁcs PPVLEue
Slight deviation group Noticeable deviation group
J Diseases 0.548
R IS 42 PHN 67 (76.1%) 43 (76.8%) 110 (76.4%)
JEMEAR G M LR A 1E FBSS 14 (15.9%) 6 (10.7%) 20 (13.9%)
BRI X SR 454 AiE CRPS 4 (4.5%) 2 (3.5%) 6 (4.2%)
JAth Others 3(3.5%) 5(9.0%) 8 (5.5%)
[X 3, Pain sites 0.366
Jii) fZ 3 Thorax and abdomen 56 (63.6%) 44 (78.5%) 100 (69.4%)
i Upper limbs 11 (12.4%) 4 (7.0%) 15 (10.4%)
T Lower limbs 21 (24.0%) 8 (14.5%) 29 (20.2%)
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Fig. 2 Heat map of electrode position deviations at different target levels

The horizontal axis represents the vertebral level corresponding to the ideal target site, while the vertical axis indicates the
deviation (measured in vertebral units) of the actual electrode placement position from the ideal target. The color gradient

of the blocks represents case counts, with darker shades indicating higher numbers of cases.

T3 BTRABALA AR S R B A B VR R R I AR 17 DL

Table 3 Deviation of the actual electrode placement position from the theoretical target for different pain sites

/% Upper limbs Jif B Thorax and abdomen i Lower limbs
J9i 1% Number of cases 15 100 29
A%t 437 3 Median deviation (Vertebral unit) +1 +0.5 -0.5
i F% T )% Mean deviation (Vertebral unit) +0.23 +0.11 -0.08
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