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Abstract

Aims and Objectives: The aim of the study is to see the combined effect of compression stockings and
abdominal binder on orthostatic hypotension in spinal cord injury. Methodology: A sample of 30 subjects
were recruited for the study. The subjects were randomly divided into three groups. Group A (compression
stockings and abdominal binder) Group B (compression stockings) and Group C (abdominal binder).All
subjects were dealt individually. Prior to the intervention the subject was tilted to 30°,60°,90° with the
help of tilt table and the blood pressure was recorded and mean arterial pressure was calculated for the
subjects of all the three groups. After that, the intervention received by Group A was (compression
stockings and abdominal binder) Group B (only compression stockings) and GroupC (only abdominal
binder) and again with the help of tilt table the blood pressure was recorded in different angles i.e.30°,
60°, 90°and mean arterial pressure was calculated. Results: Post intervention there was significant increase
in the blood pressure and mean arterial pressurein group A compared to group B and group C. Discussion:
Combined use ofcompression stockings and abdominal binder helps to reduce the symptoms of orthostatic
hypotension. Compression stocking when used with an abdominal binder provide great benefit by
decreasing splanchnic pooling and interstitial pressure on legs. Conclusion: So, this study concluded
that the combined use ofcompression stockings and abdominal binder (Group A) is more effective than
use of compression stockings and abdominal binder alone (Group B and Group C) in spinal cord injury
patients.
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Introduction

Spinal Cord Injury is a devastating injury and is a
major musculoskeletal condition, it can result in
alteration of normal motor, sensory and autonomic
function, and it presents a serious disease burden
[1]. The incidence of spinal injury in India was
estimated as 15 new cases per million per year, and
global incidence of spinal cord injuries is noted as
40 to 80 cases per million population per year [2,3].
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The common manifestations of spinal cord injury
are autonomic dysfunctions, including abnormal
cardiovascular control. Autonomic dysfunctionis a
vascular reflex which may occur in spinal cord injury
patients with lesion above fourth thoracic vertebra
(T4) or in neuromuscular disorders [4].

Orthostatic hypotension (OH) is defined as a fall
in systolic blood pressure (SBP) of at least 20 mm Hg
and/ or diastolic blood pressure (DBP) of at least 10
mm Hg within 3 min of standing [5].

Orthostatic hypotension is a common problem
after acute cervical cord injury and high thoracic
spinal cord injury and following cervical cord injury
the thoracolumbar or sympathetic outflow is
impaired and parasympathetic tone unopposed [6].

OH is associated with an abnormality of reflexive
regulation of the circulation by the sympathetic
noradrenergic system. Failure of sympathetic nervous
system always results in failure to tolerate upright
posture because of OH. OH can be an asymptomatic
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sign or manifest as symptoms that range from
lightheadedness to loss of consciousness,
generalized weakness, dizziness, fading vision, that
are relieved by lying down [7].

Numerous studies have documented the presence
of OH following spinal cord injury (SCI). Standard
mobilization during physiotherapy (e.g., sitting or
standing) is reported to induce blood pressure
decreases that are diagnostic of OH in 74% of SCI
patients, and which are accompanied by OH
symptoms in 59% of SCI individuals [8]. This, in
turn, may have a negative impact upon the ability of
SCl individuals to participate in rehabilitation.

Methodology

Thirty patients with spinal cord injury had been
taken for the study from the neurosurgery ward of
the Himalayan Hospital, Jolly Grant, Dehradun. The
inclusion and exclusion criteria for the study were
as follows:

Inclusion Criteria

Age -18 to 40 years, both male and female, Spinal
cord injury (C6-T6) and Co-operative patients

Exclusion Criteria

Unstable vital parameters, Open wounds on the
calf and thigh, abdominal injury, Lower limb fracture,
Pre operative patient of SCI.

To achieve the study accomplishment, following
instruments were used:

. Sphygmomanometer and stethoscope
. Tilt table

. Compression stockings

Inclusion Critena

J Abdominal binders
. Goniometer

The subjects were screened who fulfill the
inclusion and exclusion criteria and were randomly
divided in to three groups each group having 10
subjects.

* Group A - 10 Subjects (Compression stockings
and abdominal binder)

*  Group B - 10 Subjects (Compression stockings)
*  Group C-10Subjects (Abdominal binder)

The subjects were carefully shifted to the tilt table
placed nearby the bed. Subject was kept supine
position on the tilt table without any tilt and was
fastened with straps at chest, knee and pelvic region.
After that BP was recorded with the
sphygmomanometer and mean arterial pressure was
calculated with the equation (MAP=DBP+1/3(SBP-
DBP). After 1 minute the tilt table was tilted at
30°(which is measured with the help of Goniometer)
and the BP was recorded after 3 minutes and MAP
was calculated. The same procedure was repeated
for 60°and 90° and thereafter; the tilt table was
brought back to 0 degrees.

During the procedure the subjects were constantly
examined for any decrease in BPi.e. systolic BP more
than 20mmHg till 90mm Hg and diastolic BP more
than 10 mm Hg, till 60mm Hg, and check for any
symptoms of OH like decrease in pulse, syncope,
sweating, dizziness, and visual disturbances ranging
from blurred vision to blackouts, weakness. If such
symptom occurs then the subject was immediately
brought back to 0 degree.

After that different intervention was applied to the
subjects of three different groupsi.e. group A, group
B and group C. Compression stockings on both lower
limbs and abdominal binder was applied for the Flow
Chart:
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subjects of group A, after 20 minute of application
of the compression stockings and abdominal binder
again BP was measured and MAP was noted in 30>
60°, 90° which was achieved using tilt table. For the
subjects of group B only compression stockings was
applied and for Group C, only abdominal binder
was applied to the subject for 20 min and again after
its application the BP and MAP was noted in 30°,
60°, 90°in a tilt table.

Results

All variables for three groups have been compared
for both pre and post intervention. Intra-group
analysis of all three groups shows significant
difference in BP (systolic, diastolic and mean arterial
pressure) between pre and post intervention.
However, in case of Group A (combination of
compression stockings and abdominal binders) the
difference is most significant.
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Discussion

The study was performed on population affected
by orthostatic hypotension that caused an inability
to tolerate a standing position. OH is very common
in subjects with spinal cord injury.

The result obtained from the study revealed that
the combined use of compression stockings and
abdominal binder (Group A) for OH in SCI shows
better result than the use compression stockings and
abdominal binder alone (Group B and Group C). So
this study supports the experimental hypothesis that
combined effect of compression stockings and
abdominal binder (Group A) is better for reducing
OHin SCL

According to Jaun ] Fiueroa etal, compression of
capacitance beds (i.e. the legs and abdomen)
improves orthostatic symptoms. The improvement
is due to reduction of venous capacitance and an
increase in total peripheral resistance. Compression
of the legs alone is not beneficial as compression of
the abdomen because the venous capacitance of the
calves and thighs is relatively small compared with
that of splanchnic mesenteric bed, which accounts
for 20% to 30% of total blood volume.

The rationale for the use of elastic compression
stockings and binder is to apply external counter
pressure to the capacitance beds of the abdomen and
legs to improve the venous return to the heart and
prevent the occurrence of symptoms of OH.

The group B in which only compression stockings
was applied had also shown a significant effect by
increase in the blood pressure but it was less
significant in comparison to group A but more
significant compared to group C.

According to Smit etal, use of compression
stockings apply pressure to the lower extremities.
These stockings minimize peripheral blood pooling
in the lower extremities and increase venous return

and thereby increasing the cardiac output and
increase in blood pressure.

The group C had shown less significant effect
among the group A and group B because only use of
abdominal binder was not sufficient to increase the
blood pressure as its only use cannot increase the
stroke volume and cardiac output because
approximately 80% of blood pooled in lower limbs
which also needs appropriate intervention to improve
venous return to the heart and thereby reducing
orthostatic hypotension.

Clinical Implication

Orthostatic Hypotension is a very common
complication in patients who are bed ridden and
neurological impaired. Compression stockings and
abdominal binder were proved to be beneficial in
preventing orthostatic hypotension in patients of
spinal cord injury to prevent the occurrence of
symptoms. So, this should be widely used in patients
with orthostatic hypotension.

Limitation of the Study

Small sample size and short duration were
limitations of the study.

Future Research

This study can be done on large sample size with
longer duration and follow -up study can be done to
evaluate the compliance of elastic stockings and
abdominal binder. Study to see the effects of
pneumatic compression device with abdominal
binder on orthostatic hypotension can be done.

Acknowledgement

We are very grateful to our Deputy Dean Dr.
Anuradha Kusum & Dr. R. Maheshwari who
provided us valuable guidance and all facilities. We
are also thankfully to all the members of paramedical
ethical committee for approval our study. Last but
not least also deeply thankful to our all subject
participated in study.

References

1. 'WHO Bulletin. The Global Economic and Healthcare
Burden of Musculoskeletal Disease (spinal cord
injury incidence).

Physiotherapy and Occupational Therapy Journal / Volume 10 Number 1 / January - March 2017



10.

11.

Vaibhav Agarwal et. al. / A Study to See the Combined Effect of Abdominal Binder and Compression 19
Stockings on Tilt-Induced Orthostatic Hypotension in Spinal Cord Injurypatients

Ravi Shankar, A Study on Quality Of Life of Persons
with Spinal Cord Injury 2010, Christ University
Bangalore.

Jerome Bickenbach etal WHO Library Cataloguing-
in-PublicationData International perspectives on
spinal cord injury. 2013.

usan Edward Neurological Physiotherapy second
edition; 128-129.

American Autonomic Society And American
Academy Of Neurology, 1996; 46:1470.

Andrei V. Krassioukov, Ann-Katrin Karlsson, Jill
M. Wecht, Lisa-Ann Wuermser, Christopher J.
Mathias, Ralph J. Marino, Assessment of autonomic
dysfunction following spinal cord injury: Rationale
for additions to International Standards for
Neurological Assessment Journal of Rehabilitation
Research & Development, 2007; 44(1):103-112.

David S. Goldstein and Yehonatan Sharabi,
Neurogenic Orthostatic Hypotension: A
Pathophysiological Approach, Journal of American
Heart Association. 2009; 119:139-146.

Andrei Krassioukov Janice ] Eng, Darren,ER
Warburton, Robert Teasell, A Systematic Review
of the Management of Orthostatic Hypotension
Following Spinal Cord Injury, Arch Phys Med
Rehabilitation. 2009; 90:5:876-885.

Maxime Lamarre-Cliche,Jean Cusson,The fainting
patient: value of the head-upright tilt-table test in
adult patients with orthostatic intolerance, Canadian
Medical Association. 2001; 164(3):372-376.

Roy Freeman, Wouter Wieling,Felicia B. Axelrod,
David G.Benditt etal. Consensus statement on the
definition of orthostatic hypotension, neurally
mediated syncope and the postural tachycardia
syndrome, Clin Auton Res. 2011; 21:69-72.

Diana Rimaud, Paul Calmels, Vincent Pichot,
Francois Bethoux, Frederic Roche, Effects of

13.

14.

15.

16.

17.

18.

compression stockings on sympathetic activity and
heart rate variability in individuals with spinal cord
injury, The journal of spinal cord medicine 2012;
35:81-8612. Humaira Fayyaz Khan, Muhammad
Amjad Hameed, Umar Ali Khan, Heart rate and
blood pressure responses to orthostatic stress during
head-up tilt test, Pakistan journal of physiology.
2012; 8:3-6.

Manuela Metzler, Susanne Duerr, Roberta Granata,
Florian Krismer, David Robertson Gregor K.
Wenning, Neurogenic orthostatichypotension,
pathophysiology, evaluation, and management,
2013; 260:2212-2219.

Mustapha El Bakkali, Halima Benjelloun, Hanan
Rkain, Leslie Coghlan, Youssof Radjab Leila Errguig
etal. A Cross-Sectional Study Evaluating Orthostatic
Hypotension in Normotensive and Hypertensive
Patients with Diabetes Mellitus, Journal of
cardiovascular disease 2013; 1:3-7.

Ar Kar Aung, Susan ] Corcoran, Vathy Nagalingam,
Eldho Paul, Harvey H. Newham , Prevalence,
Associations, and Risk Factors for Orthostatic
Hypotension in Medical Surgical and Trauma
Inpatients, The Ochner Journal, 2012; 12:1235-1241.

Rachel Swope, Aimee Adams, Prevention and
Treatment of Orthostatic Hypotension in the
Orthopaedic Patient Population ,Pharmacology
Update 2012; 35:600-603.

Tarek M. Abdel Rahman ,Value of Orthostatic
Hypotension as a Prognostic Bed-Side Test in Heart
Failure World Journal of Cardiovascular Surgery,
2012; 2:132-140.

Chie Wei Fan, Cathalwalsh, Conal J. Cunningham,
The effect of sleeping with the head of the bed
elevated six inches on elderly patients with
orthostatic hypotension: an open randomised
controlled trial Oxford University Press Age and
Ageing. 2011; 40:187-19.

Physiotherapy and Occupational Therapy Journal / Volume 10 Number 1 / January - March 2017



