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Introduction

Patients with lumbar spinal stenosis (LSS) and patients with peripheral arterial
occlusive disease (PAOD) both experience claudication symptoms (neurogenic or
vascular claudication). These conditions may occur simultaneously in different
grades and it can sometimes be difficult to determine which is the primary
diagnosis for the leg symptoms. BOLD-MRI relies on magnetic differences of
oxygenated and deoxygenated haemoglobin, and regional changes of
oxy/deoxyhaemoglobin ratio are recorded by dynamic T2* measurements. Non-
invasive reperfusion BOLD-MRI of lower limb tissue have been shown to clearly
distinguish healthy controls from patients with PAOD. The main aim here was to
determine if lower limb reperfusion BOLD-MRI protocol could be used to
differentiate LSS from PAOD patients.

Materials and Methods

Eighteen patients with LSS (mean age 72.8 + 6.8 SD years), without any clinical
suspicion of PAOD, underwent lower limb BOLD-MRI and were compared with a
previously reported cohort of PAOD patients (n=22, age73.5+4.0 y) and a healthy
control cohort (n=10, age 67.9+6.2 y), examined at the same centre. All LSS
patients underwent a repeated reperfusion BOLD-MRI following provoking of
claudication by treadmill walking (same day) and assessments compared. For all
groups a transverse slice of the calf was imaged repeatedly during an upper-thigh
cuff compression cycle consisting of baseline (1-min), cuff inflated arterial
occlusion (5-min) and cuff deflated reactive hyperaemia (5-min), Fig 1. Baseline,
peak T2* and time-to-peak (TTP) after cuff deflation were assessed in the soleus
muscle. Non-parametric Kruskal Wallis tests were used to test differences between
patient groups/controls and Wilcoxon signed rank test for comparisons of LSS
group repeated measurements.

Results

There were no differences between groups for baseline T2*, the peak T2* nor for
A peak T2* (baseline to peak T2*). A peak T2* percentage for the three groups
were 13%, 9% and 8% for LSS, PAOD and controls respectively, and for walking
provoked LSS 11%.

For the TTP there was a difference between LSS and PAOD, mean (SD) 29(10) and
100(42) (p<0.001), but no difference between LSS and controls 40(31) (p=0.33).
Neither were there any difference between the two LSS group measurements,
p=0.74), Fig. 2.

Conclusion

The LSS cohort differed from the PAOD cohort in TTP in @ manner consistent with
previous comparisons between healthy controls and PAOD patients. No individuals
with both suspected LSS and PAOD were however included in the present study.
Reperfusion BOLD MRI warrants further investigation in mixed or uncertain
claudication etiology. Based on the present findings reperfusion BOLD MRI could
represent a valuable non-invasive clinical tool for patients with unclear cause of
claudication patients.

[=—Soleus left]

0 100 200 300 400 500 600 700
time /(s)

Figure 1. MRI images of the calfs showing the delineated region of interest (blue)
in the soleus muscle of the cuff-compressed leg. The plot displays the
corresponding T2* time course, demonstrating baseline values, a gradual decrease
during cuff inflation, and a sharp hyperaemic increase following cuff release.




sec
200,00

150,00

E 100,00

K. -

00

LSS PAOD Controls
Group

LSS= Lumbar Spinal Stenosis
PAOD= Peripheral Arterial Occlusive Disease

Figure 2. Reperfusion after cuff deflation BOLD-MRI Time to Peak (TTP) for the
three groups (LSS, PAOD, controls).



