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Effects of Intermittent Pneumatic Compression
on Leg Vascular Function in People with Spinal
Cord Injury: A Pilot Study

Daniel P. Credeur’, Lena M. Vana', Edward T. Kelley, Lee Stoner®, David
R. Dolbow*

'School of Kinesiology, University of Southern Mississippi, Hattiesburg, MS, USA, The Department of Exercise
and Sport Sciences, University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

Objective: The purpose of this pilot study was to determine whether 60 mins of intermittent pneumatic
compression therapy (IPC) could acutely increase leg blood flow-induced shear stress and enhance
vascular endothelial function in persons with spinal cord injury (SCI).

Design: Pretest with multiple posttests, within subject randomized control design.

Setting: University of Southern Mississippi, Spinal Cord Injury Research Program within the School of
Kinesiology, recruiting from the local community in Hattiesburg, Jackson, and Gulfport, MS.

Participants: Eight adults with SCI (injury level: T3 and below; ASIA class A-C; age: 41+17 yrs).
Interventions: A 60-min IPC session was performed in one leg (experimental leg; EXP), with the other leg serving
as a control (CON).

Outcomes Measures: Posterior-tibial artery shear rate (Doppler-ultrasound) was examined at rest, and at 15 and
45 mins during IPC. Endothelial function was assessed using the flow-mediated dilation (FMD) technique,
before and after IPC.

Results: Resting FMD (mm) was similar between legs at rest. A two-way repeated measures ANOVA (leg x time)
revealed that during IPC, peak shear rate increased in the EXP leg (215+137 to 285+ 164 s~ ' at 15 mins;
+39+29%, P = 0.03), with no change occurring in the CON. In addition, FMD significantly increased in the
EXP leg (Pre IPC: 0.36+0.14 vs. Post IPC: 0.47+0.17 mm; P = 0.011, d = 0.66), with no change occurring in
the CON leg.

Conclusion: These preliminary findings suggests that IPC therapy may acutely increase leg shear stress within
15 mins, with a resultant moderate-large improvement in vascular endothelial function after 60 mins in people
with SCI.
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Introduction

In persons with spinal cord injury (SCI), atherosclerosis,
a putative process leading to cardiovascular disease
(CVD)," occurs at an accelerated rate in paralyzed
lower limbs.>® This occurrence is mediated largely by
extreme inactivity, resulting in rapid skeletal muscle
atrophy and inadequate blood flow-induced shear
stress through sub-lesional vessels.” >’ Shear stress,
which represents the frictional force of blood moving
across the wvascular endothelium, stimulates the
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production and release of endothelial-derived vasodila-
tors, most notably nitric oxide, which promote smooth
muscle relaxation and increased blood flow to the
active or stimulated region.*'* Nitric oxide also
performs a myriad of anti-atherogenic functions and is
considered the most important molecule governing
endothelial health.!! In this regard, vascular endothelial
health, at least in able-bodied (AB) individuals, is main-
tained by regularly elevating shear stress through skel-
etal muscle contractions.'*!'* Persons with SCI may
not be able to voluntarily contract skeletal muscle in
lower limbs, and therefore, alternative therapies are
required to elevate leg shear stress, maintain endothelial
health, and decrease CVD risk.
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The lower limbs in persons with SCI can be stimu-
lated via electrical simulation, which can be effective
in improving leg vascular health.'>'® However, this
technology can be expensive and difficult to administer
for some, thus, making this treatment not widely avail-
able outside of a clinical setting. Alternatively, recent
evidence demonstrates that intermittent pneumatic com-
pression therapy (IPC) can acutely increase shear stress
in lower limb arteries of AB individuals.'”'® IPC is a
non-invasive FDA approved therapy commonly used
to treat individuals with symptoms of venous insuffi-
ciency and claudication pain in peripheral arterial
disease.'”* This therapy is performed by inflating
and deflating pneumatic cuffs, which are secured
around the calf and foot region, in regular intervals
for a period of time (i.e., 1 hour, 3 inflation cycles/
minute) to simulate the mechanical compression of
muscle contractions. While the use of IPC in clinical
AB populations has been extensively tested, the efficacy
of its use for improving vascular health outcomes in
people with SCI is currently unknown.

Therefore, this study recruited a paraplegic SCI
cohort into a between leg control, pre-post prospective
study design. We hypothesized that a single 60 min
IPC session would acutely increase leg shear stress,
and result in a clinically meaningful improvement in
endothelial function (i.e. absolute 1% improvement in
FMD).”

Methods

Subjects

Subjects with SCI were recruited from Hattiesburg and
Gulfport, MS. Inclusion for participation consisted of
the following: =2 years post spinal injury; T3 neurologi-
cal injury level and below; American Spinal Injury
Association (ASIA) classification A, B and C; wheel-
chair reliant; 18+ years of age. Exclusion criteria con-
sisted of pressure wounds on the buttocks or feet,
unhealed bone fractures or history of fragility fractures,
severe osteoporosis (T-score of -4 or less), uncontrolled
autonomic dysreflexia, and unstable cardiovascular or
metabolic disease. Informed consent was obtained in
accordance with the requirements of the University of
Southern Mississippi Institutional Review Board.

Experimental Protocols

Following written consent, each participant completed a
medical history questionnaire. A familiarization was
then performed to acquaint subjects to the experimental
measurements. Subsequently, anthropometric indices
were recorded (height and weight), and body compo-
sition was assessed using dual-energy x-ray

absorptiometry (DEXA). Lastly, the leg chosen to
undergo IPC therapy [experimental leg (EXP)] was ran-
domized, with the other serving as the control (CON).

All testing was performed in a dimly lit, temperature
(21-23° Celsius) and humidity (~ 50%) controlled labora-
tory. Participants reported to the laboratory between
6:00-11:00am, following an overnight fast, having
refrained from caffeine and alcohol for 12 hours, and
any strenuous physical activity for 24 hours. Participants
were transferred to the examination table using a mechan-
ical lift (Invacare® Reliant 450), positioned semi-recum-
bent, and instrumented for heart rate, blood pressure
(BP), and vascular measurements. Participants rested
quietly for 30 minutes prior to endothelial function
testing in both legs. Endothelial function was re-assessed
in both legs following 60 mins IPC. The order of baseline
vascular testing was randomized, however, the order of
post-IPC testing was not and the EXP leg was always
assessed immediately following completion of IPC (~3
mins post-treatment). Shear rate indices were recorded
at baseline, and following minutes 15 and 45 of IPC.

Intermittent Pneumatic Compression

IPC was delivered at a rate of three inflation/deflation
cycles per minute (4-s inflation/16-s deflation; 120
mmHg). The rationale for this dosage stems from pre-
vious work demonstrating this to be effective for increas-
ing blood flow and shear stress in AB
individuals.'”-'®**2%27 To do this, one small cuff (SCS;
5 cm bladder) was positioned around the mid-foot,
and a larger cuff (CC17; 17 cm bladder) was positioned
around the calf (~1 cm distal to the fibular head). The
inflation unit (Hokanson® E20-Rapid Cuff Inflator)
inflated the foot-cuff first, followed shortly (~0.5
second delay) by the calf-cuff.

Experimental Measurements

Vascular Endothelial Function and Blood Velocity

All vascular assessments were performed by the same
sonographer. Endothelial function was assessed in
both posterior-tibial arteries by measuring flow-
mediated dilation (FMD) with a duplex Doppler-ultra-
sound (Logiq P5; GE® Medical systems, Milwaukee,
WI, USA) in accordance with previously published
guidelines.*'%?® The FMD technique is considered the
non-invasive, gold standard assessment of vascular
endothelial function in humans.'®* In general, this
technique employs duplex Doppler-ultrasound technol-
ogy to simultaneously examine a peripheral artery and
its associated blood velocity signal before, during and
after a brief period of circulatory arrest applied proximal
or distal to a limb.'**® Importantly, FMD assessed in
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peripheral arteries (e.g., brachial) has been shown to
strongly correlate with coronary artery endothelial func-
tion, the severity of ischemic heart disease, and left ven-
tricular ejection fraction in patient groups’®*', thus,
making this assessment an important biomarker of car-
diovascular health. At present, the artery was imaged 3—
5 c¢cm superior to the calcaneus and ~1 cm posterior to
the medial malleolus on the right and left ankles with an
11-MHz linear array transducer. Blood velocity signals
were obtained using the same probe in pulse wave
mode, operating at a frequency of 5-MHz and insona-
tion angle of 60°. The velocity cursor was set mid-
vessel and a large sample volume was used to encompass
the entire vessel lumen without extending beyond it. To
ensure consistency and stability in the measurement,
probe placement was marked on the skin using a perma-
nent marker, and the transducer was stabilized using a
custom-designed clamp. In addition, all probe settings
were kept consistent for each limb throughout the
study. Using a video capture system (El Gato®;
San Francisco, CA) two minutes of baseline artery
diameter and blood velocity data were recorded at 30
Hz. Subsequently, a pneumatic cuff (220 mmHg)
(Hokanson®) positioned ~1 cm distal from the
fibular head was inflated for 5 mins. Video capture
resumed during the last 30 seconds of occlusion, and
continued for 4 mins post cuff-release. Diameters and
velocities (see below) were analyzed off-line by one oper-
ator, separate from the sonographer, using an auto-
mated edge-detecting software (FMD  Studio®,
QUIPU;, Pisa, Italy). The sonographer was not blinded
to IPC treatment legs.

Cardiovascular Measures

Heart rate (HR) was continuously monitored using a
lead-IT surface electrocardiography (ECG) (Logiq P5;
GE® Medical systems, Milwaukee, WI, USA), and
blood pressure (BP) was measured via automated sphyg-
momanometry (Omron® Intellisense, HEM-907XL) on
the left upper-arm.

Body Composition

A DEXA (GE®, Lunar Prodigy Advance) scan was
performed to determine total body and regional lean
and fat mass, %-body fat, and total body bone mineral
density. The participants were transferred from their
wheelchair, via the mechanical lift, and positioned
supine on the DEXA scanner. Their legs were strapped
proximal and distal to the knees to steady the distal
femur and proximal tibia, with a slight internal rotation
of the hips to position the greater trochanter in the best
scanning position.
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Data Analysis

Vascular Endothelial Function

The FMD studio software processes the acquired 30-Hz
Doppler-ultrasound data into 1 sec average bins.
Following data processing, the vascular endothelial
function testing and blood velocity data were then
exported to Microsoft Excel (2013)®, from which a 3
sec rolling average was applied to the sec-sec diameter
and blood velocity data. Baseline artery diameter was
then determined from the 2 min data average prior to
cuff-inflation, and the largest diameter value following
cuff-release was considered the peak change, and used
to calculate FMD in both absolute (mm) and relative
(%) terms; i.e., FMD% change=(peak diameter-base-
line diameter)/baseline diameter*100. FMD was also
normalized to the shear rate stimulus (FMD%/AUC),
using the shear rate AUC as described below.*> While
leg-specific data is unavailable, previous research
suggests the threshold smallest worthwhile clinical
change in brachial FMD is 1%.%° For example, Inaba
et al. (2010) reported in a meta-analysis that the
pooled relative risks of cardiovascular events per 1%
increase in FMD for the brachial artery, adjusted for
confounding risk factors, was 0.87 (95% CI, 0.83—
0.91); suggesting that a 1% increase and 1-SD increase
in FMD is associated with 13% and 41% decrease in
future cardiovascular related risk, respectively.?

Shear Rate

Blood velocity signals were analyzed (FMD Studio®,
QUIPU) by obtaining the flow-envelope (area under
tracing) for both the antegrade (positive area) and retro-
grade (negative area) velocity signals. Mean velocity was
defined as the difference between antegrade and retro-
grade velocity signals. Shear rate (s™'), which is a non-
invasively measured surrogate for shear stress in
humans, was then calculated as 4*mean velocity /diam-
eter,”” and shear rate incremental area-under-the-curve
(AUC) up until 40 sec post cuff-release during FMD
(representation of the shear stress stimulus promoting
vasodilation) was calculated using the trapezoidal
method (i.e. change in shear rate/second). The rationale
for utilizing a 40 sec AUC, instead of AUC to peak
diameter™ stems from previous evidence demonstrating
that shear rates integrated over 40 seconds explain the
greatest degree of residual variation in vasodilation for
the FMD test (~90%).> Mean shear rate responses to
IPC were analyzed by averaging mean shear rate
across 3 compression cycles (i.e. 4 sec inflate, 16 sec
deflate) equating to 60 seconds of data. The peak
mean shear response was considered the average of 3
maximum shear rate values (i.e., mean shear) within 3
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Figure 1. Doppler-ultrasound image of posterior-tibial artery
blood velocity (cm/sec) response to 15 mins of IPC in the EXP
leg of a representative subject (Panel A). Note the increase in
blood velocity (i.e., increase in shear rate) following IPC cuff
deflation. Panel B expands the 16 sec Doppler blood velocity
sweep to highlight metrics (i.e., bracketed regions) used for
calculating mean, peak, and oscillatory shear index—OSI
profiles.

compression cycles, excluding inflation portion of the
cycle to avoid movement artifact. The oscillatory shear
index (OSI) was also determined at rest, and during 15
and 45 mins of IPC: OSI=retrograde shear rate / (ante-
grade shear rate + retrograde shear)*100 to provide an
index of shear rate pattern'” (See Figure 1 for example
image highlighting metrics used in calculating afore-
mentioned shear rate profiles—mean, peak and OSI).

Statistical Analysis

To examine differences between endothelial function,
and shear rate indices at rest and during IPC therapy,
2-way (leg x time) repeated measures ANOVA’s were
performed. Bonferroni post hoc tests were selected to
examine possible interactions between study measure-
ments. Cohen’s d effect sizes were calculated to
examine meaningfulness of change in endothelial func-
tion between legs, pre to post IPC therapy. Normality
was checked, and non-normally distributed data were
log transformed. All data are presented as mean + stan-
dard deviation, unless specified otherwise. All statistical
analyses were performed using Sigma Plot Analysis soft-
ware (Version 12.0). Statistical significance was set a
priori at P < 0.05, and moderate-large effect sizes
were considered clinically meaningful. All data were
analyzed with the intention to treat.

Results

The average age and duration of SCI was 41 +£17 years,
and 20+ 19 years, respectively. Average body mass index
and bodyfat% were 30+8 kg/m? and 39+ 12%, while
resting heart rate and mean arterial pressure were
70+10 bpm and 89+8 mmHg, respectively. Within
the cohort, three subjects had diagnosed metabolic
disease (type 2 diabetes), and one had a history of cardi-
ovascular  disease  (coronary artery  disease).
Importantly, no apparent differences were noted
between these participant’s vascular responses pre and
post IPC, as compared to the rest of the cohort.

Il Pre IPC
1 IPC 15 mins
[11PC 45 mins
A) Mean Shear B) Peak Shear C) Oscillatory Index
Leg: P =0.295 Leg: P =0.598 Leg: P=0.327
Time: P = 0.382 Time: P = 0.246 Time: P = 0.894
60019 |nteraction: P = 0.145 6001 |nteraction: P = 0.006 607 |nteraction: P = 0.711
500 - 500 - * 501
- 400 4 . 400 4 S 40
n 1) <
300 300 1 301
200 - 200 4 201
100 - 100 4 101
EXP CON EXP CON EXP CON
Leg Leg Leg

Figure 2. Representation of shear rate response to IPC. Panel A depicts mean shear (3 compression cycle average); Panel B
depicts peak shear (peak response from 3 compression cycles averaged); Panel C depicts the oscillatory index (ratio of retrograde
to mean shear). *Denotes P<0.05 between Pre and Post IPC within EXP leg.
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Shear Rate Response to IPC

Fig. 2 summarizes the mean, peak and oscillatory (OSI)
shear data at baseline, and during 15 and 45 mins of
IPC. There was a significant effect (P = 0.006) for
peak shear rate to increase at 15 mins during IPC. No
differences were noted for mean shear and OSI
between study time-points (P > 0.05). To note, CON
leg shear rate data were not collected in one subject
due to physical limitations (i.e., history of blood clots
in that leg). HR, mean arterial pressure, and posterior
tibial artery diameters were not significantly altered
during the 60-min IPC intervention (P > 0.05).

Endothelial Function following IPC

Table 1 summarizes posterior-tibial artery diameter and
shear rate AUC responses to FMD testing pre and post
IPC in both legs. Fig. 3 summarizes individual data and
mean responses for absolute FMD (mm), and Fig. 4

summarizes mean relative FMD (%) pre and post IPC
for both legs, respectively. No changes were noted for
baseline posterior-tibial artery diameters or shear
AUC pre and post IPC (P > 0.05); however, all FMD
indices demonstrated a significant increase in the EXP
leg following IPC (e.g. absolute, relative, and ratio),
with no changes occurring in the CON leg (P > 0.05).
To note, FMD testing was not performed on the CON
leg in two subjects due to physical limitations, and an
inability to obtain optimal image quality for analysis.

Discussion

The major novel finding of this pilot study was that 60
mins of IPC acutely increased leg endothelial function
in a majority of people with SCI. This acute improve-
ment in endothelial function may be related to IPC’s
ability to increase leg shear rate—a known potent

Table 1. Posterior-tibial Artery Diameter and Shear AUC during FMD
EXP pre EXP post CON pre CON post
Base Diam (mm) 1.79+0.29 1.70+0.28 1.68+0.44 1.73+0.43
Peak Diam (mm) 2.15+0.32 2.17+0.34 2.09+0.48 2.09+0.50
Shear AUC (AU) 16285+4805 15164 +5011 16381+9461 16166+8463
Time to Peak Diam (sec) 62+41 56+30 66+19 71+25
Diam (Diameter), AUC (Area under Curve)
A) EXPLe B) CON Leg
Individual MeantSD Individual Mean+SD
0.8 d=0.66 054 d=0.33
*
0.6 1 0.6 1
S
g’ 0.4 0.4
A . :
=
L
0.2 4 0.2 1
#

Pre Post Pre Post
IPC Time

Pre Post Pre  Post
IPC Time

2-Way RM-ANOVA Results

Leg (EXP vs. CON): P = 0.656
Time (Pre vs. Post IPC): P = 0.383
Interaction: P = 0.016

Figure 3.

Individual (left side panel) and mean summary data (right side panel) for absolute FMD (mm) at baseline (pre) and 60-

minutes post-IPC (post) for the EXP (Panel A) and CON leg (Panel B), respectively. Dashed lines represent subjects with documented
cardio-metabolic disease (type-2 diabetes, obesity, and coronary artery disease). *Denotes P<0.05 between Pre and Post IPC within

EXP leg.
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Figure 4. Summary of relative FMD (%) between EXP and CON
legs following 60 mins IPC. *Denotes P<0.05 between Pre and
Post IPC within EXP leg.

stimulator of the vascular endothelium—as occurred
within 15 mins of treatment. Collectively, these prelimi-
nary findings suggest that IPC therapy may be an effec-
tive strategy for improving endothelial function in the
paralyzed legs in people living with SCI.

Shear Rate Response to IPC

In persons with SCI, the paralyzed lower extremities are
at increased risk for developing atherosclerosis.> > The
underlying mechanism(s) for this response are likely
multi-factorial, but a reduction in blood flow induced-
shear stress due to a lack of physical activity is a plaus-
ible mediator.>* Importantly, previous research has
demonstrated that IPC can transiently increase blood
flow and shear rate when applied to the lower legs of
AB individuals.!”'® In other studies, IPC significantly
increased popliteal artery inflow in patients with periph-
eral vascular disease,'® as well as popiteal venous
outflow in tetraplegic SCI subjects.”® For the first
time, we demonstrate that IPC may be a viable option
to acutely increase posterior-tibial artery shear rate in
people with SCI.

Two important shear rate observations were made: 1)
while the mean shear rate (during and following the
compression cycle) was similar between rest and IPC,
the peak shear rate (maximum following compression
cycles only) response did increase on average by
39+29%; and 2) the peak shear rate response to IPC
was biphasic, with an initial increase occurring at 15
mins, followed to a return to baseline at 45 mins. The
cause of this biphasic response is unclear; however, pre-
vious work demonstrates that 60 mins of higher-

frequency IPC (i.e. 12 compressions/minute) produces
a similar mean shear rate pattern in the popliteal
artery of AB individuals.!” The authors of this previous
work also found there is increased oscillatory shear (i.e.
increased retrograde shear, and subsequent, lower mean
shear) with the higher-frequency IPC. In the current
study we utilized a lower-frequency IPC (3 com-
pression/minute), and indeed, no changes were noted
for OSI throughout the study intervention. Another
potential explanation for the diminished peak shear
rate response from 15 to 45 mins of IPC in the EXP
leg could be related to alterations in shear pattern
during the phases of each compression cycle. For
example, peak shear rate increases during the deflation
phase of each cycle; however, mean shear rate—when
averaged across inflation and deflation phases—and
OSI do not significantly differ from baseline (pre-
IPC). This would imply that oscillatory shear and or ret-
rograde shear rate were indeed elevated during the 4 s-
sec IPC inflation phase. However, vascular endothelial
function improved following the 60 min IPC session,
thus, transient increases in OSI during each 4-sec cuff
inflation phase do not appear to impact leg vascular
health in people with SCI. Nonetheless, the underlying
mechanisms relating to the reduction in peak shear
rate during prolonged IPC in people with SCI remains
unknown and will require further investigation.

Endothelial Function following IPC

Repetitive increases in shear stress*>>° have been shown
to transiently modulate endothelial function, thus, pro-
ducing an anti-atherogenic vascular endothelial pheno-
type.”!%*7 Given this evidence, we posited that IPC
could serve as a means to enhance endothelial function
in people with SCI. In agreement with our hypothesis,
IPC therapy acutely increased posterior-tibial artery
endothelial function in people with SCI. Although, pre-
vious work in AB demonstrates no effect of a 60 min
IPC session on popliteal artery endothelial function'’,
it is possible this therapy may confer greater benefits
to people with SCI.

The underlying mechanisms contributing to the
observed improvement in vascular endothelial function
following 60 mins of IPC are unclear; however, two
potential factors may have contributed: 1) a muscle
pump-like effect, and 2) enhanced production of endo-
thelial-derived vasodilators. First, following application
of an external pressure (e.g. 120 mmHg), the resulting
vascular compression would, in theory, displace
venous volume back to the heart,® widen the arterial-
venous pressure gradient, and in turn, increase arterial
inflow within the stimulated region.*®*° Second,
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animal studies have demonstrated that repeated external
compressions can stimulate the production and release
of endothelial-derived vasodilators. For example, IPC
performed bilaterally on the legs in rats has been
shown to increase the expression of endothelial derived
nitric oxide synthase—the enzyme catalyzing the reac-
tion to produce nitric oxide—as well as, stimulate
nitric oxide-mediated vasodilation, with subsequent
hyperemia within the microvasculature of cremaster
muscles.***! Mechanical compressions have also been
shown to stimulate vasodilation in soleus muscle feed
arteries of rats, mediated by both endothelial-dependent
and —independent signaling pathways.*’ Furthermore,
recent work in humans has also demonstrated that 60
mins of bilateral leg IPC performed in healthy AB sub-
jects result in a reduction in circulating markers of nitric
oxide transport (e.g. plasma nitrite, and red blood cell
nitric oxide), which may reflect some systemic beneficial
effects on distant vascular beds.** Whether or not these
mechanisms contribute to enhanced vascular endo-
thelial function in people with SCI remains unknown.

Experimental Considerations
Our subjects varied in age (27-77 years), neurological
injury level, SCI duration, and classification, all of
which could have confounding influences on study
results. Given the inherent difficulty in recruiting
people with SCI, we had to expand our inclusion criteria
to accept of wide range of individuals to achieve a suffi-
cient sample number for comparison. Still, albeit the
limited sample and heterogeneous SCI group, our data
demonstrated significance and moderate-large effects
for IPC to increase peak shear rate and improve endo-
thelial function in the EXP leg of a majority of the sub-
jects (over 60%), a response that was not at all present in
the CON leg. The rationale for using a 120 mmHg IPC
is based on evidence demonstrating this dosage to be
optimal for treating peripheral vascular complications
in AB individuals.'®!*212%273% = Although positive
effects were noted, whether this pressure and duration
(60 mins) is most optimal for providing peripheral vas-
cular benefits in people with SCI will require future
research. Uniquely, our study also investigated the pos-
terior-tibial artery which permitted the examination of
vascular changes within the region of compression, as
opposed to a more proximal up-stream vessel. Future
research will be needed to determine whether a more
proximal vessel, such as the popliteal artery or femoral
artery, responds differently to acute or chronic IPC in
people with SCI.

It is now generally accepted that people with SCI have
increased atherosclerotic burden, particularly within the
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paralyzed legs.**** Although we do not provide com-
parative data to AB individuals to denote any apparent
endothelial dysfunction and/or increased vascular stif-
fening, our data demonstrate that the posterior-tibial
arteries of the current SCI cohort appeared to exhibit
inward remodeling (i.e. reduced diameter) and low
rates of blood flow at rest, which is characteristic to
people with SCI, as compared to previously published
data in AB individuals.** For example, one report
demonstrates that posterior-tibial artery diameters
average around 2.5 mm in AB subjects,*’ as compared
to 1.75 mm in the present SCI cohort (~50% smaller
internal diameter). In another study,* a similar cohort
of people with SCI exhibited lower leg arterial function
as compared to AB controls. Future research will be
needed to determine whether people with SCI and mul-
tiple other cardiovascular risk factors can attain similar
or added benefits from partaking in IPC treatment.

Perspectives

A majority of people with SCI are subjected to pro-
longed periods on inactivity. From a clinical standpoint,
our findings have important implications as people with
SCI are more prone to develop CVD, which may be
attributable to atherosclerosis in the lower limbs.****
The underlying link between alterations in lower limb
endothelial function and systemic risk for CVD develop-
ment in people with SCI is unclear; however, research
conducted in AB patients (i.e., peripheral artery
disease) demonstrate that populations prone to athero-
sclerosis in legs appear to also have an overall heigh-
tened oxidative stress and pro-inflammatory status.*®
Therapies which increase blood flow and shear stress
through an artery can provide beneficial effects on the
peripheral vasculature.”!>3%7374748 Therefore, targeting
the paralyzed lower limbs with an efficacious and econ-
omically viable therapy, like IPC, may provide a means
to not only improve lower limb endothelial function, but
also combat CVD progression in SCI. Indeed, future
research should examine whether IPC can serve as an
effective chronic therapy, and determine whether it is
as suitable adjuvant to more traditional treatments for
improving both regional and systemic markers of
cardio-metabolic health.

Conclusion

In summary, these preliminary findings suggest that that
60 mins of IPC therapy can result in a moderate-large
improvement in endothelial function in the stimulated
region, an effect which may be related to increases in
leg shear stress early during IPC application. Future
studies should investigate the underlying mechanisms
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mediating this response, determine the optimal IPC pro-
tocol and prescription for improving endothelial func-
tion, and evaluate the chronic effects of IPC therapy
on endothelial function and other cardio-metabolic
health outcomes in people with SCI.
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