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Abdominal Compression as a Treatment for
Postural Tachycardia Syndrome
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form of orthostatic intolerance defined by ortho-

static tachycardia (an increase in heart rate from
supine of at least 30 beats per minute in adults or
40 beats per minute in adolescents within 10 minutes
of head-up tilt or standing) combined with chronic or-
thostatic symptoms including lightheadedness, fatigue,
palpitations, and gastrointestinal upset."? The origin of
POTS is currently unknown and likely heterogeneous.
POTS predominately affects premenopausal women
and the onset is often trigged by an event such as a
viral illness or injury.!

Postural tachycardia syndrome (POTS) is a chronic

See Article by Smith et al.

There is no standard treatment protocol for POTS,
and care typically involves a multifaceted approach
using both nonpharmacological and pharmacologi-
cal interventions.® There are also no pharmacological
treatments that are currently approved by the US Food
and Drug Administration to treat POTS, because of an
absence of randomized controlled trials.® However, in
small studies it was found that many medications in-
cluding B-blockers, fludrocortisone, midodrine, and in-
travenous saline have been shown to decrease POTS
symptoms.® Nonpharmacological approaches to treat
POTS include increased salt and fluid intake, exercise,
as well as leg and abdominal body compression.* Few
of these nonpharmacological options for POTS have
been validated in clinical trials. Compression garment
research has demonstrated effectiveness in other types
of orthostatic intolerance including orthostatic hypo-
tension (OH) and vasovagal syncope,®*® but there are

few published studies using compression in POTS.'°
One study in a pediatric POTS population showed that
combined leg and abdominal compression decreased
heart rate response to head-up tilt by 24 beats/minute,
when compared with no compression.'® However, the
cardiovascular effects of abdominal compression in
POTS are not well understood.

In this issue of the Journal of the American Heart
Association (JAHA), Smith et al'" investigated the acute
effects of a custom inflatable abdominal compression
device on orthostatic heart rate, blood pressure, and
POTS symptoms in 19 adult participants with POTS.
The effects of splanchnic venous compression were
compared with, and used in combination with, low-
dose (20 mg) propranolol, which is a common treat-
ment for POTS. This study provides evidence that
abdominal compression may be an effective treatment
for POTS, especially when used in combination with
a [3-blocker. Overall, these findings support the use
of abdominal compression for POTS. However, a few
questions remain: (1) It is unclear how abdominal com-
pression affects cardiovascular physiology in POTS,
and (2) It is yet to be determined whether the findings
in this acute laboratory study will translate into an ef-
fective chronic treatment.

HOW DOES ABDOMINAL
COMPRESSION AFFECT POTS
PATHOPHYSIOLOGY?

Despite the title of the study, it is uncertain whether
the abdominal compression device used actually
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induces splanchnic venous compression because
there were no measurements of splanchnic blood
flow." Previous studies have shown an increase
in splanchnic venous capacitance during head-up
tilt in some, but not all, participants with POTS.1213
Part of the pathophysiology of neuropathic POTS
includes an increase in blood pooling in the lower
extremities and splanchnic veins during orthosta-
sis.? This increase in blood in the splanchnic veins
is likely passive because of decreased arterial vaso-
constriction and an impaired skeletal muscle pump
function.'®™ This results in decreased venous re-
turn, decreased stroke volume, and increased heart
rate during orthostasis in POTS, to maintain car-
diac output.® In addition, blood volume is reduced
in most patients with POTS,? which may exacerbate
the effects of venous pooling by further reducing
central blood volume. Splanchnic venous compres-
sion would decrease orthostatic heart rate in POTS
by redistributing blood pooled in the splanchnic
veins back to the central circulation and increas-
ing stroke volume. With improved stroke volume,
cardiac output is maintained without tachycardia.
Surprisingly, the splanchnic compression device
used in the study by Smith et al'" did not decrease
orthostatic heart rate when used alone or in combi-
nation with propranolol.

It is also unclear why systolic blood pressure was
higher during standing with abdominal compres-
sion, since people with POTS do not experience a
decrease in systolic blood pressure with orthostasis.
In OH, improvement in systolic blood pressure with
abdominal compression has been attributed to in-
creased cardiac preload and stroke volume,® as well
as increased systemic vascular resistance and re-
duced splanchnic venous capacitance.® Abdominal
compression has also been shown to reduce inferior
vena cava diameter, with no change in femoral vein
diameter in the supine posture and during head-up
tilt in OH.? In a small study of pediatric patients with
OH or vasovagal syncope, chest impedance was
lower (indicating less fluid shifting) when participants
wore an inflatable abdominal band.® It is important
to note that the study in this issue tests compression
during active standing," when the skeletal muscle
pump is engaged; therefore, hemodynamic effects
of compression may be different compared with
studies in OH that used head-up tilt (passive stand-
ing). In addition, the rise in systolic blood pressure
could be caused by a stress or arousal effect from
wearing the device. It is possible that abdominal
compression in POTS prevents splanchnic venous
pooling, but additional studies are needed to con-
firm this and investigate other possible mechanisms
of improvement.
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ACUTE VERSUS CHRONIC
COMPRESSION

The compression device used in the study was an
inflatable pneumatic cuff that was tested in an acute
laboratory setting. This type of device would not be
feasible for people with POTS to use at home. Whether
the results from this study will translate to a device that
patients can use chronically has not been determined.
There are a variety of medical grade and commercially
available compression garments that are used by peo-
ple with POTS, despite the lack of validation. These
garments include compression socks, stockings,
leggings, shorts, and abdominal shapewear. Each of
these garments provides varying levels of compres-
sion and coverage. Previous studies of compression in
OH typically used a combination of leg and abdominal
compression, but some studies compared between
leg and abdominal compression.®8 In people with OH,
compression garments improved orthostatic tolerance
through better maintenance of systolic blood pressure
while in the upright position.5-° Overall, garments that
compressed the abdomen were more effective than
garments that compressed the lower extremities only
at preventing the drop in blood pressure in patients
with OH.58 In 1 study evaluating leg and abdomi-
nal compression in OH, systolic blood pressure and
vascular resistance only significantly improved when
abdominal compression was used, either alone or in
combination with compression of the lower extremi-
ties.> Compression of the legs at thigh level and below
did not significantly improve systolic blood pressure
compared with no compression.® Further studies are
needed to determine which type of compression de-
vices are effective at controlling symptoms and hemo-
dynamics in POTS (leg, abdominal, and full lower bodly).
Compression garments can be uncomfortable and
not well tolerated in people with POTS, especially in
warmer weather. These barriers to use of compression
garments are similar to what is experienced in popula-
tions with vascular disease who report challenges with
discomfort, temperature issues, and lack of perceived
benefits, among other factors.'®'® The authors report
that the inflatable abdominal compression device used
in the study in this issue was well tolerated," but it is
unclear whether an inflatable device would be feasible
or tolerable for chronic use.

Finally, it is important to note that this study did not
have a control for the compression treatment. Simply
wearing the inflatable cuff may have made partici-
pants feel better. Placebo effects are not uncommon
in pharmacological trials in POTS.% Controlling for
compression in a crossover design is more difficult
than controlling for pharmacotherapy since partici-
pants are often aware of the difference in treatments
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(true versus sham compression). In a sham-controlled
study of compression in OH, systolic blood pressure
with sham compression was significantly lower than
systolic blood pressure with active compression.8 In
the study in this issue,'" abdominal compression only
improved POTS symptoms when used in combina-
tion with propranolol, which was placebo controlled.
Therefore, a placebo effect of compression is unlikely
since it did not occur in both study arms. Additiona
sham-compression controlled trials are still needed to
validate the effectiveness of abdominal compression
in POTS.
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