
BACKGROUND:
Spinal cord stimulation (SCS), while helpful in treating chronic neck, back, and limb 
pain, poses a risk for neurological injury.

• Preprocedural MRIs are used to identify relevant spinal anatomical 
considerations that may modify SCS lead placement.
• Location of planned lead entry
• Location of lead placement

• However, preoperative MRIs are associated with increased cost and 
preauthorization burden.

• To date, a large-scale study on preoperative MRIs for percutaneous SCS 
lead placement has not been performed.
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• Retrospective review 
of patients from single 
center done after IRB

• Those who considered 
an SCS trial between 
Sept. 2013 – July 
2023

Patient Selection approval

• Demographic & SCS 
trial information

• MRI reports and 
images - stenotic 
areas and severity

Retrospective  
Chart Review

• Descriptive statistics 
(data summary)

• Logistic regression 
(association of patient 
demographics with 
stenoses)

• Relative risks (risk 
associated with 
outcomes)

Data Analysis
Compile 

Results and 
Conclusions

343 patients considered 
for an SCS trial

285 T/L trials considered 
(83% of total patients 
considered for an SCS 

trial)

13 T/L trials that were 
influenced by MRI 

findings (5% of T/L trials)

7 T/L trials that were 
altered by MRI findings 

(54% of T/L trials 
influenced by MRI 

findings)

6 T/L trials that were 
halted by MRI findings 

(46% of T/L trials 
influenced by MRI 

findings)

272 T/L trials that were 
not influenced by MRI 
findings (95% of T/L 

trials)

214 progressed T/L trials 
without alterations (79% 

of T/L trials not 
influenced by MRI 

findings)

58 T/L trials halted due to 
reasons unrelated to MRI 

findings (21% of T/L trials 
not influenced by MRI 

findings)

58 C trials considered 
(17% of total patients 
considered for an SCS 

trial)

12 C trials that were 
influenced by MRI 

findings (21% of C trials)

8 C trials that were altered 
by MRI findings (67% of 
C trials influenced by MRI 

findings)

4 C trials that were halted 
by MRI findings (33% of 
C trials influenced by MRI 

findings)

46 C trials that were not 
influenced by MRI 

findings 79% of C trials)

30 progressed C trials 
without alterations (65% 
of C trials not influenced 

by MRI findings)

16 C trials halted due to 
reasons unrelated to MRI 
findings (35% of C trials 
not influenced by MRI 

findings)

Figure 1b: Branching flow diagram of individuals 
considered for either a thoracic/lumbar (T/L) or 
cervical (C) SCS trial.
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Table 1: Characteristics of patients who considered an SCS trial
P a t i e n t  C h a r a c t e r i s t i c s  O u t c o m e s  ( N  =  3 4 3 )

N e v e r  1 9 9  ( 5 8 . 0 % )  
a: BMI Groups were designated from the Centers for Disease Control’s groupings for 
Underweight (1), Healthy Weight (2), Overweight (3), and Obese (4).

L o g i s t i c  R e g r e s s i o n  f o r  S i g n i f i c a n t  D e m o g r a p h i c  V a r i a b l e s
Response Demographic a    Coeff icient b  ( 9 5 % p-value c

CI)
Moderate /Severe  CSS A ge  G roup 0.96 (0.27,  1.94)  0.02

D M 2  -0.76 (-2.22, 0.34)   0.23 
O steoar thritis 0.65 (-0.17,  1.46)  0.11

Moderate /Severe  TSS A ge  0.04 (0.003,  0.08)  0.04
B MI  G roup 0.38 (-0.22,  1.07)  0.24

Moderate /Severe  LSS A ge  G roup 1.15 (0.75,  1.61)  <0.001
B MI  G roup 0.24 (-0.07,  0.55)  0.14
D M 2  0.78 (0.24,  1.31)  <0.01
H ypertension      0.55 (0.09,  1.02)  0.02
Sex -0.31 (-0.77,  0.15)       0.19
C urrent -0.78 (-1.52, - 0.03

  Smoke r  0.11)   
Logist ic  Regression Analyses for Signif icant Age  Gr oups
Response De mogr aphi c    Coeff icient  ( 9 5 %   p-valued

CI)
Moderate /Severe  CSS A ge  G roup 4  1.07 (0.14,  2.19)  0.04
Moderate /Severe  LSS A ge  G roup 2  -1.61 (-3.05, - <0.01

0.55)
Moderate /Severe  LSS Age  Gr oup 3 -0.78 (-1.41, - 0.01

0.20)
Moderat e /Severe  LSS A ge  G roup 4  1.54 (1.00,  2.12)  <0.001

Table 3: Logistic Regression Analyses

a: Simple logistic regressions for each demographic; only demographics found to 
be significant (𝘢	= 0.25) are listed. Bolded demographics were the only significant 
(𝘢	= 0.05) variables in multiple logistic regression models.

c: Multiple logistic regressions for demographics found to be significant (𝘢	= 0.25) 
in the simple logistic regression for each type of stenosis; only demographics 
found to be significant (𝘢	= 0.05) in the final multiple regression models are 
shown

d: Simple logistic regressions for each Age Group; only Age Groups found to be 
significant (𝘢	= 0.05) are shown

TABLES

• 7.3% (95% CI 4.9, 10.7) patients’ trials were influenced by MRI findings.
• 4.4% (95% CI 2.6, 7.3) trials were altered
• 2.9% (95% CI 1.5, 5.5) of trials were halted

• Cervical cases were 4.5 times more likely to be influenced by preprocedural MRIs 
than were thoracic/lumbar cases (95% CI 2.2, 9.4; p < 0.001). Out of the 12 
cervical cases influenced,
• 0% (95% CI 0.0, 30.1) had concerns for entry zone
• 92% (95% CI 59.8, 99.6) had concerns for lead placement
• 8% (95% CI 0.4, 40.2) had concerns outside of entry zone/lead placement.

• 27.0% (95% CI 22.0, 32.6) of patients being considered for a thoracic/lumbar trial 
had moderate/severe stenosis at a possible entry zone (T11-L3).
• 91% (95 CI 81.6, 96.0) of moderate/severe entry zone stenosis occurred 

between L1-L3.

• 1.7% (95% CI 0.1, 10.5) of patients being considered for a cervical trial had 
moderate/severe stenosis at a possible entry zone (C7-T4).
• 100% (95% CI 5.5, 100.0) of moderate/severe entry zone stenosis occurred 

between C7-T1.

• Older patients (≥50 years) were 10% (95% CI 6, 14; p < 0.05), 50% (95% CI 34,
67; p < 0.001), and 6% (95% CI 1, 11; p = 0.13) more likely to be associated with 
moderate/severe CSS, LSS, and TSS respectively, than younger patients (<50 
years).

CONCLUSIONS
• Preprocedural MRIs did influence SCS trial progression (Figure 1a).

• Physicians performing cervical cases should be more concerned about 
moderate/severe stenosis at lead placement areas rather than entry zones.

• Physicians performing thoracic/lumbar cases and considering lead entry between 
L1-L3 should check preprocedural MRIs (Table 2).

• Age Group was the only risk factor associated with moderate/severe LSS and CSS 
(Table 3).

• Age was the only risk factor associated with moderate/severe TSS (Table 3).

• If only patients above the age of 50 received preoperative MRIs, 3.6% (95% CI 
0.63, 13.6) of patients under 50 years who had altered trials due to preoperative 
MRIs would have been missed.

• All patient populations should be considered for preprocedural MRIs since limited 
selection preprocedural patient demographics were identified.

9 5  ( 3 3 . 3 )
M i l d 5 1  ( 1 7 . 9 )
M o d e r a t e 3 1  ( 1 0 . 9 )
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Y e s 2 6  ( 4 4 . 8 )
M i l d 1 5  ( 2 5 . 9 )
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C e r v i c a l  a n d  
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N / A c 0  ( 0 . 0 )

T 1 2 - L 1 ,  n  ( % )
Y e s 1 8  ( 6 . 3 )

M i l d 1 4  ( 4 . 9 )
M o d e r a t e 4  ( 1 . 4 )
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a: N/A refers to the number of patients considered for a cervical trial who did not have a 
preoperative cervical MRI.

b: N/A refers to the number of patients considered for either a cervical or 
thoracic/lumbar trial who did not have a preoperative thoracic MRI.

c: N/A refers to the patients considered for a thoracic/lumbar trial who did not have a 
preoperative thoracic MRI.

d: N/A refers to the number of patients considered for a thoracic/lumbar trial who did 
not have a preoperative lumbar MRI.

Table 2: Stenosis characterizations and identification for areas of 
lead placement.

343 patients considered for an 
SCS trial with preprocedural 

MRIs

25 patients with MRI findings 
that influenced SCS trial 
progression (7% of total 

patients considered for an SCS 
trial)

15 trials that were altered by 
MRI findings (60% of patients 

with MRI findings that 
influenced SCS trial)

8 trials with one lead placed 
(53% of trials altered due to 

MRI findings)

5 trials with altered entry 
zones (33% of trials altered 

due to MRI findings)

2 trials with one lead placed 
and a changed level of lead 
placement (13% of trials 

altered due to MRI findings)

10 trials that were halted by 
MRI findings (40% of patients 

with MRI findings that 
influenced SCS trial)

6 trials with concerns for lead 
placement/entry zone (60% of 

trials halted due to MRI 
findings)

4 trials with spine pathology 
ouside of lead placement 

(40% of trials halted due to 
MRI findings)

318 patients with no MRI 
findings influencing trial 
progression (93% of total 

patients considered for an SCS 
trial)

245 progressed trials without 
alterations (77% of patients 
with trials unrelated to MRI 

findings)

74 trials halted due to reasons 
unrelated to MRI findings 

(23% of patients with trials 
unrelated to MRI findings)

Figure 1a: Branching flow diagram of individuals 
considered for an SCS trial that underwent preprocedural 
MRIs.

Preoperative MRIs altered 7.3% of potential SCS percutaneous trials.
- 3.5% (95% CI 1.9, 6.2) of total trials influenced were cervical.

- 20.7% (95% CI 11.6, 33.7) of cervical trials were influenced due to MRI findings.
- 3.8% (95% CI 2.1, 6.6) of total trials influenced were thoracic/lumbar.

- 4.6% (95% CI 2.6, 7.9) of thoracic/lumbar trials were influenced due to MRI findings.

Limited patient characteristics were identified that improved MRI-predicted capabilities. Therefore, 
all patient populations should be considered for preprocedural MRI to identify spinal pathology that 

may alter SCS trials.


