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Comparison of Cyriax Capsular Stretch Versus Posterior Glide in
Treating Adhesive Capsulitis of Shoulder

Niti Khurana*
Abha Sharma*
Sumit Kalra**

ABSTRACT

Objective: The main objective of the study was to compare two mobilization techniques and to see which of
the two techniques gave faster rate of improvement in range of motion and reduction in pain in patients with
adhesive capsulitis of shoulder. Methodology: 35 patients were selected for the study of which 28 were included
as per the inclusion criterion. The 28 selected were randomly assigned into the experimental and the control
groups respectively. Patients with more than 50% restriction in range of motion along with capsular pattern of
restriction of ROM were included in the study. The subjects were given with Cyriax capsular stretch(in
experimental group A)andPosterior glide of the shoulder(in control Group B) for 15 minutes along with active
and passive exercises at the affected shoulder for 14 sittings and SPADI and VAS were noted on the 1%,7"&
14"day. Result : This study shows that even though extent of increase in range of motion, at day 7 and day 14,
Group A showed significantly higher degree of abduction as compared to that of Group B, but when comparing
both the groups in overall percentage improvement, the mean percentage change in Group A was higher as
compared to Group B for all the variables, yet for all the variables result was statistically insignificant.
Conclusion: There was no significant difference between the two approaches, so either of the techniques can be
used for management of adhesive capsulitis.

Key Words: Adhesive capsulitis, Cyriax capsular stretch, Posterior glide of shoulder, Capsular restriction of
pattern of movement.

INTRODUCTION Duplay in 1872, the frozen shoulder by Codman in
1934 and later adhesive capsulitis by Neviaser in
1945. Adhesive capsulitis of the shoulder is
characterized by insidious onset and progressive
pain , loss of active and passive mobility of
glenohumeral joint *. Primary adhesive capsulitis
is used to describe an insidious onset of painful
stiffness of glenohumeral joint and secondary
adhesive capsulitis on the other hand is associated
with a known predisposing condition of the

Author’s Affiliation: *Lecturer, **Clinical Therapist BCIP, shoulder €g. Humerus fraCture’ dislocation of
*Clinical Therapist, Banarsidas Chandiwala Institute of Physiotherapy, shoulder, avascular necrosis, osteo-arthritis of

Chandiwala Estate, Kalkaj, New Delhi. 3 .
Reprint’s request: Niti Khurana, Therapist, Banarsidas shoulder or stroke) - Prevalence of adhesive

Chandiwala Institute of Physiotherapy, Chandiwala Estate, Kalkaji, CaPSUHtiS in general pOpulation has been
New Delhi. estimated to be in between 3 5% and it arises from
(Received on 02.03.2011, accepted on 24.05.2011) idiopathic or post traumatic causes. Adhesive

Stiff shoulder which is characterized by loss of
motion, is one of the most common musculoskeletal
disorders encountered in daily orthopedic practice
and remains challenging to treat'. Over the years the
stiff shoulder was labeled initially periarthritis by

© Red Flower Publication Pvt. Ltd.
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capsulitis is the main cause of shoulder pain and
dysfunction in midddle aged and elderly
population. The factors associated with it are:
gender, trauma, immobilization, diabetes, stroke,
myocardial infarction, thyroid disorder, reflex
sympathetic dystrophy, autoimmmune disorder,
cervical disorder ‘. The pathogenesis of primary
frozen shoulder is unknown. In 1945, Neviaser was
the first to attempt to implicate shoulder capsule
adhesion as the etiology of the adhesive capsulitis
(frozen shoulder), since then several authors have
agreed with his proposal More recently,
orthography and arthroscopy have been used to
investigate the involved tissues. In adhesive
capsulitis loss of dependent fold, decreased
capsular volume and capsular contractions have
been demonstrated, in addition contracture of
coracohumeral ligament adhesions of subacromial
bursa, rotator interval thickening have all been
reported °. Vermeulen et al also in their study
indicated that in adhesive capsulitis the capsular
extensibility is decreased, axillary recess becomes
adherent and the flexibility of the biceps tendon in
its sheath is reduced, as a result the external rotation
of its humeral head to pass under the acromion
during abduction is severely restricted . On
pathologic examination of the shoulder joint
capsule, in adhesive capsulitis the capsule tends to
be contracted, thickened and closely adherent to the
humeral head, contributing to limitation of
movement. In adhesive capsulitis, limitation of
external rotation with arm in abduction is typically
associated with anteroinferior capsular restriction,
whereas limited internal rotation and horizontal
adduction are associated with a posterior capsular
restriction. The capsular pattern is designated by a
hard end feel and limitation of three passive
motions in fixed proportions limitations of medial
rotation is slight, abduction is more pronounced
and that of lateral rotation is marked “. Cyriax
proposed that tightness in a joint capsule would
restrict motion in a predictive pattern that is the
capsular pattern, for the shoulder capsular pattern
is one in which the external rotation is more limited
than internal rotation”.

Currently no standard medical or surgical or
therapy regimen is universally accepted as the most

efficacious treatment for restoring motion in
patients with adhesive capsulitis, While physical
therapy is most commonly prescribed for adhesive
capsulitis’. A considerable number of patients
with adhesive capsulitis are treated with non
steroidalanti inflammatory drugs (NASIDs), intra-
articular cortico steroid infections and
physiotherapy. In persistent cases, more
aggressive interventions such as arthroscopic
release, hydrodilatation, or mobilization under
anesthesia have been used, with respect to
physiotherapy treatments, variety of interventions
are being used like hot-packs, ultrasound,
interferential therapy, transcutaneous electrical
neuromuscular stimulation, active and passive
range of motion, exercises, peripheral
neuromuscular facilitation and various
mobilization techniques .

In many physical therapy programs,
mobilization techniques are an important part of
the interventions. Identifying the stage of adhesive
capsulitis in which a patient is presenting, it is
important to determine the appropriate treatment
regimen. Exercises are the key to any treatment
protocol for adhesive capsulitis.

In the present study comparison between the
clinical efficacy of the two methods of mobilization
that is Cyriax Capsular Stretch versus Posterior
Glide of the glenohumeral joint in patients with
adhesive capsulitis of the shoulder and to infer
which immobilization techniques gives better
andearly increase in range of motion and
reduction in pain in patients with adhesive
capsulitis of the shoulder.

METHODOLOGY

The subjects were selected from Physiotherapy
OPD's of BanarsidasChandiwalalnstitue of
Medical Sciences and BanarsidasChandiwala
Institute of Physiotherapy. 35 patients were
selected for the study of which 28 were included as
per the inclusion criterion. The 28 selected were
randomly assigned into the experimental and the

Physiotherapy and Occupational Therapy Journal
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control groups respectively.

Inclusion Criteria

Age Group 30-60 years, Unilateral Adhesive
Capsulities, pain and restriction of range of
motion of more than 3 months, Capsular pattern of
restriction of range of motion, Diabetics with
shoulder pain were included.

Exclusion Criteria

Rheumatoid Arthritis, Osteoarthritis of the
Shoulder, Neurological Diseases, Cervical
RadiculoPathies, Presence of medical conditions
such as cardiac diseases, infections, coagulation

disorders, Post traumatic fracture and dislocation
of the shoulder, elbow and hand. Reflex

Sympathetic Dystrophy, Rotator Cuff Tears, Soft
tissue injuries around the shoulder complex
,Manipulation under anaesthesia for adhesive
capsulities of shoulder, intraarticular steroidal in
filteration of the shoulder, Malignancies,
Osteoporosis and all the conditions
contraindicated for mobilization.

The subjects were randomly assigned to two
groups the Experimental group/Group A and the
Control group/Group B. Group A: The subjects
were given hot packs along with Cyriax capsular
stretch for 15 minutes along with active and
passive exercises at the affected shoulder daily for
14 sittings and SPADI and VAS were noted on the
1%,7"& 14"day.Group B: The subjects were given
hot packs along with Posterior glide of the
shoulder along with active and passive exercises

RESULTS

Table 1. Comparison of Extent of Ranges in Two groups at different time intervals

M ovement Tim e Group A G roup B “t” “p”
interval
Mean (in SD M ean (in SD
degrees) degrees)
Flexion Day 1 131 .4 13.6 120.4 22.4 1.579 0.126
Day 7 153.2 11.0 138.6 21.3 2.288 0.030
Day 14 170.7 9.2 154.3 20.8 2.700 0.012
Abduction Day 1 100.0 20.3 92.1 15.9 1.141 0.264
Day 7 123.2 18.3 110.4 19.3 1.813 0.081
Day 14 155 .4 12.0 123.9 21.4 4.791 <0.001
Internal
Rotation Day1l 50.7 14.7 45.8 11.6 0.988 0.332
Day 7 66.8 9.9 54.0 12.5 3.001 0.006
Day 14 76.8 6.4 61.1 14.0 3.814 0.001
External
Rotation Day 1 23.9 9.4 18.6 9.3 1.513 0.142
Day 7 41.1 13.2 28.2 9.9 2916 0.007
Day 14 58.6 9.1 40.0 12.4 4.521 <0.001

Table 2. Comparison of Change in range of motion in two groups at different time intervals
(Percentage change from baseline)

SN Param eter Group A G roup B “t “p”
Mean SD M ean SD

1. Flexion 30.8 11.0 29.9 8.7 0.249 0.805

2. Abduction 35.9 11.3 34.6 7.2 0.360 0.722

3. Internal rotation 65.2 56.3 38.9 32.7 1.512 0.142

4. External rotation 206.2 234.3 150.3 108.2 0.811 0.425

Volume 4 Number 1 January - March 2011
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Table 2. Comparison of Change in range of motion in two groups at different time intervals
(Percentage change from baseline)

SN | Time Group A Group “t” “p”
interval | Mean | SD Mean | SD

1. Day 1 51.5 15.5 | 48.8 12.8 10.508 | 0.616

2. Day 7 364 129 | 33.1 12.8 10.686 | 0499

3. Day 14 23.9 10.6 | 20.7 9.2 0.855 | 0400

Table 4. Comparison of Percentage VAS in two groups at different time intervals

SN | Time interval Group A Group B “t” “p”’
Mean SD Mean | SD

1. Day 1 8.1 15 7.9 1.9 0.330 0.744

2. Day 7 6.4 15 6.5 1.9 -0.220 0.828

3. Day 14 4.5 1.6 5.0 2.1 0.721 0477

at the affected shoulder daily for 14 sittings and
SPADIand VASwerenoted onthe1",7"& 14"day

Percentage Improvement in Range of Motion
Though the mean percentage change in Group A
was higher as compared to Group B for all the
variables, still for all the variables the difference
between two groups was not statistically
significant.

PAIN AND DISABILITY INDEX

Extent of pain and disability in the two
groups was assessed on two parameters:
Shoulder pain and disability index, and Visual

Graph 5. Percentage improvement in ROM

Walue {hdeasi B3
-

Analogue Score for pain. Shoulder Pain and
Disability Index (SPADI) was measured on a
scale with maximum score 130, the scores
being shown here are percentage scores. the
difference between two groups was not
significant, though at each time interval the
SPADI of Group B was lower as compared to
that of Group A (p>0.05). VAS (Pain) the
difference between two groups was not
significant, though at each time interval the
VAS of Group B was lower as compared to that
of Group A (p>0.05).

DISCUSSION

Goals of the treatment are to reduce pain

,Aincrease range of motion and to improve

Graph 6. Comparison percentage SPADI
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Graph 7. Percentage improvement VAS
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function, although literature data lacks a consensus
on non operative approach for the treatment of
adhesive capsulitis, it is still the primary
intervention .When this fails ,operative treatment
which either be manipulation under anesthesia
alone or in combination with arthroscopic capsular
release may be reasonable options and appear to
produce satisfactory results in most cases." The
efficacy of treatment for shoulder symptoms have
evaluated in randomized comparative studies so
far. Based on the limited quality of high grade
evidence , it has also been concluded that the
treatment procedure have no superiority over each
other in long term but difference may exist in early
phase of treatment .'which is again proved by this
study that there has been marked improvement in
group A on day 7 and on day14. In comparing the
external rotation in both the groups on day 7 and
day 14, not only the mean extent of external rotation
in Group A was higher as compared to Group B but
the difference between two groups was statistically
significant too (p<0.05). At day 7 the mean extent of
external rotation in Group A was 41.1+13.2° while in
Group B it was 28.249.9°, showing a statistically

Volume 4 Number 1 January - March 2011

significant difference between two groups
(p=0.007). At day 14, the mean extent of external
rotation two in Group A was 68.6+9.1° while in
Group B it was 40.0+12.4°, once again showing a
statistically significant difference between two
groups (p<0.001) ,but when comparing both the
groups in overall percentage improvement, the
mean percentage change in Group A was higher as
compared to Group B for all the variables, still the
difference between the two grous was not
statistically significant. Our results support the
study of Griggs et al (2000) who reported that
following a physical therapy programme
consisting of passive stretching exercises patients
demonstrated a reduction in pain score fromn1.57
to 1.16 in a range from one to five points,
improvements in active range of motion, and 64
patients reported a satisfactory outcome. The
mechanism by which Capsular stretching caused
improvement in shoulder range of motion and
function could be elongation of tissues which
could be the probable reason helping to improve
range of motion and function after Capsular
stretching. Conventional physical therapy
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measures require instruments along with a
therapist and the patients are strictly advised to
attend their daily outpatient therapy in the hospital.
However the treatment protocol might
occasionally be interrupted due to problems of time
and transportation. The Cyriax method requires
fewer hospital visits, enabling the patients to
proceed in their daily and professional activities.
No special equipment is needed for the method but
only an experienced health professional competent
in the technique. The manipulation used during the
Cyriax approach is mild and does not require
anesthesia. It provides a health-care advantage
during the active treatment period and this is of
major importance for both the patient and the
overloaded physical .therapy clinics of referral
hospitals.’

CONCLUSION

As per the results of the present study it can be
concluded that there was no significant difference
between the two approaches, so either of the
techniques can be used for management of
adhesive capsulities.
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Effect of saline instillation on haemodynamic parameters during endotacheal
suctioning in patients with pulmonary infections: A randomized controlled trial

Muthukumaran S.
Prem V.
Vaishali K.

ABSTRACT

Objective: Saline instillation is one of the ways to improve secretion removal during endotracheal
suctioning. In the present study we compared the saline instillation to no saline instillation group on
haemodynamic parameters. Design: Randomized Controlled trial. Settings: Fifty - bedded mixed intensive care
unit of a tertiary care teaching institute. Materials and Methods: The study included sixty mechanically
ventilated subjects, diagnosed with pulmonary infections were randomly assigned to saline and no saline group
with thirty subjects in each group. Following single session of suctioning procedure, haemodynamic parameters
such as oxygen saturation, heart rate, blood pressure, and respiratory rate were measured at baseline, immediate
and 1%, 2™, 3, 4", 5th, 10th, 15th and 30" minutes. Measurements: Two way ANOVA was used to find the
difference between two groups. Comparison between groups with respect to baseline data was done by Mann-
Whitney U test. Results: Comparison of two groups on oxygen saturation resulted in significant decrease in saline
group compared to no saline group (P<0.05).The extent of reduction was 98 % to 95% with significant drop at 2nd,
3rd and 5" minutes. There was no significant difference between groups on heart rate, blood pressure, and
respiratory rate. Conclusion: The present study concludes instillation of saline for secretion removal to be used
judicially asitleads to decreased oxygen saturation.

Key words: Endotracheal suctioning, Pulmonary infections, Saline instillation.

INTRODUCTION Difficulty in clearing secretions may be due to their
thickness or to the patient's inability to generate an

effective cough.""The removal of airway secretions

In intensive care unit pulmonary infection is a
common clinical problem, it leads to morbidity and
mortality of critically ill patients. Airway
obstruction in critically ill patients is caused by
retained secretion, foreign bodies, and structural
changes such as oedema, tumour, or trauma.
Retained secretions increase airway resistance and
the work of breathing and likely to cause
hypoxemia, hypercapnia, atelectasis and infection.

Author’s Affiliation: Department of Physiotherapy, Kasturba Medical
College, Manipal University, Mangalore.

Reprint’s request: Prem V., Department of Physiotherapy, Kasturba
Medical College, Manipal University, Mangalore., Email id:
prem.v@manipal.edu, Contact No: 9886647732.

(Received on 20.05.2011, accepted on 25.06.2011)
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isrequired for patients in the intensive care setting,
because these patients breathe solely through an
artificial airway, clearance is essential. Partial or
total airway occlusion can lead to several serious
physiological abnormalities and even death. ”
Suctioning involves application of negative
pressure to the airway through a collecting tube to
remove retained secretions. "

Endotracheal suctioning is required to
maintain a patent airway for optimal ventilation
and oxygenation. Additionally, critically ill
patients often have too weak a cough to move
secretions from the bronchi to the tip of the
endotracheal tube. Several techniques intended to
enhance the removal of secretions have emerged
over the past few years. One such technique is the
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routine instillation of normal saline during

endotracheal suctioning which has been a
. . .. . . 3

widespread practice in intensive care units. el

There are two system of suctioning, open and
closed. Open-system suctioning, by definition,
requires the patient to be disconnected completely
from the ventilator circuit; therefore, oxygen,
humidity and positive end expiratory pressure
(PEEP) are not delivered during suctioning.
Opening of the ventilator circuit leads to
opportunity for contamination with pulmonary
secretions to patient. But in closed-suctioning
ventilator is not disconnected, therefore oxygen,
humidity and PEEP are delivered during
suctioning, also exposure to the patient's secretions
is minimal. The closed suctioning allows
hyperventilation and hyper oxygenation because
the patient remains connected to the ventilator. Still
evidence lacks in use of closed suction system
preventinfection in intensive care unit.”

Earlier studies have been performed in closed
suctioning system which had adverse effect on
hemodynamic parameters. " *“ One study on effect
of saline instillation during open suctioning
resulted in significant reduction in mixed venous
oxygen saturation. " Two studies didn't describe the
method of suctioning procedure. ®* ' Since open
suctioning is commonly used in our intensive care
unit, effect of saline instillation need to be studied.
Study on saline instillation before tracheal
suctioning on the incidence of ventilator associated
pneumonia concluded that saline instillation group
had decreased incidence of ventilator associated
pneumonia. "' Recent systematic review on efficacy
and safety of normal saline instillation has
concluded that there is little evidence of benefit and
minimal evidence of safety risk. " There is
conflicting literature regarding the usage of saline
instillation during suctioning procedure. There is a
need to further investigate the effect of saline
instillation during suctioning procedure.

So aim of the study is to find effect of isotonic saline
instillation on haemodynamic parameters such as
oxygen saturation, heart rate, blood pressure and
respiratory rate in mechanically ventilated patients
with pulmonary infections.

MATERIALS AND METHODS

The study design was randomized controlled
trial conducted at a tertiary care hospital. The total
number of patients recruited for this study was 60
(30 in saline group and 30 in no saline group).
Ethical committee clearance was obtained from the
institutional ethical committee. Patients on
mechanical ventilator with age greater than 18
years, diagnosed with pulmonary infection were
included in the study. Pulmonary infection is
defined as change in the amount, color and
consistency of sputum ;growth of infectious
organisms on sputum cultures; evidence of
infiltrates on chest radiographs; a white blood cell
count of 12000/ mm’ or less; and body temperature
of 39°c or higher. "

Patients were excluded if they have unstable
parameters (heart rate, blood pressure, respiratory
rate, oxygen saturation). A written informed
consent was taken from the patients, his or her
proxy. The patients were selected as per the
inclusion criteria. Patients were randomly
assigned into two groups, saline group and no
saline group using block randomization. Baseline
characteristics such as age, gender and diagnosis
were recorded. Further Murray Lung Injury score
and clinical pulmonary infection score were
recorded for severity of the disease. Baseline
haemodynamic parameters such as oxygen
saturation, heart rate, blood pressure, and
respiratory rate of both saline group and no saline
group were noted before suctioning procedure.

Pre-oxygenation by the delivery of 100%
oxygen for at least 30 s prior to and after the
suctioning procedure. Ambu of five breaths was
used for hyper oxygenation before suctioning. In
saline group, isotonic saline of approximately 5ml
has been instilled before inserting suction catheter
into the endotracheal tube. Suction pressure of
150mmHg for 15sec was used with intermittent
ambu for 10 secs. This sequence was carried until

Physiotherapy and Occupational Therapy Journal
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the airway was clear as clinically indicated with
minimal frequency.

Hemodynamic parameters (oxygen saturations,
heart rate, blood pressure, and respiratory rate) ,
was noted at baseline , immediate and 1%, 2™ ,3* 4"
,5",10",15"and 30" minutes for both the groups.

RESULTS

The observation from the study were recorded
and analized. Base line variables such as age,
gender and diagnosis is demonstrated in table 1.
Murray lung injury score and Clinical pulmonary
infection score between saline and no saline group
were analized using Mann-Whitney U test, which
showed no significant difference between two
group as shown in table 2 and 3 respectively.
Comparison of heart rate ,respiratory rate, systolic
blood pressure and diastolic blood pressure
between two groups was performed at base line,

immediate ,1* min,2™ 3" 4" 5" 10" ,15" and 30"
minutes with two way ANOVA is shown in table
4,5,6 and 7 respectively. It showed statistically
insignificant difference (P>0.05). Figure 1,2,3,4
shows trends of change in haemodynamic
measures between groups. Comparison of oxygen
saturation between groups resulted in significant
decrease in saline group compared to no saline
group (P<0.05) as shown in table 8. Figure 5 shows
trends in change between groups on oxygen
saturation. Significant drop in oxygen saturation
was observed from baseline 98.70 + 1.95 to 2™
minute 94.80 + 3.21 and it reached baseline at 30"
minute 98.40 +£1.58.

DISCUSSION

In this study instillation of saline has a

Table 1. Baseline characteristics

Characteristics Saline No saline

Agein years (Meant SD) 55+17 55+13
Male 21 22

Gender Female 9 8
ARDS 5 5
COPD 6 5
Asthma 3 0
Congestive 2 4
Cardiac

) . Failure

Diagnosis i qominal | 3 1
surgery
Cardiac 1 0
surgery
Thoracic 1 0
surgery
Head injury | O 2
Stroke 7
Renal failure | 5 3

ARDS: Acute respiratory distress syndrome, COPD: Chronic obstructive pulmonary disease
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Table 2. Murray lung injury score

Meant SD T value | P value
Murray | Saline 166+0.23 620 .538
lung
ISI'C‘Jourzy No 170£027
saline

Table 3. Clinical pulmonary infection score

Meant SD | Tvalue | P value
Clinical Saline 5.20+1.157 | -1.010 317
Pulmonary | No saline | 4.93+.868
Infection
Score

Table 4: Between group comparison of heart rate (HR) for saline & no saline group

HR BL M 1min 2min 3min 4min 5min 10min | 15min | 30min F P
value | value
Mean 9173 9413 95.13 9647 96.27 95.10 93.53 91.30 89.40 88.43
Saline | £ SD #1458 #1314 +13.14 +13.64 +12.75 #1131 | £12.03 | £11.83 | £11.94 | £12.17 1.814 | 0.063
No Mean 8950 8880+ 9043 + 9043 90.73 90.47 89.90 88.40 87.63 86.80
saline [+ SD + 11.19 11.42 +11.10 +10.58 #1106 | £10.92 | £13.19 | +12.86 | £12.71
13.88

p<0.05, BL - baseline, IM - immediate

Figure 1. Between group comparison of heart rate for saline & no saline group
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suctioning in patients with pulmonary infections: A randomized controlled trial
Table 5. Between group comparison of respiratory rate (RR) for saline & no saline group

15

RR BL ™M Imin 2min 3min 4min 5min 10min | 15min | 30min | F P
value | valu
e
Saline | Mean | 21.87 23.33 23.97 2363 23.77 23.10 2240 21.17 20.13 19.87
+SD | +507 +5.61 | £542 +6.20 +545 +4.55 +4.60 +3.48 +3.23 +3.67 1.814 | 0.06
No Mean | 23.60 23.43 24 .50 2423 24.13 23.67 23.77 23.23 2247 21.70 3
saline | £ SD | £3.56 +4.96 +4 96 +5.33 +531 +5.37 +5.53 +5.94 +5.68 +5.57

p<0.05, BL - baseline, IM immediate

Figure 2. Between group comparison of respiratory rate for saline & no saline group
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Table 6. Between group comparison of systolic blood pressure (SBP) for saline & no saline group

SBP BL M 1min 2min 3min 4min 5min 10min | 15mi | 30min F P
n value | value
Saline Mea 128.0 129.00 129.23 129.20 | 12880+ | 128.60+ 128.45 128.40 | 1283 | 128.67 0.611 | 0.788
nt 0 +13.72 +1388 +1378 13.67 12.97 +1290  £12.90 3 +12.79
SD +12.9 +12.8
7 8
No Mea 1256 126.83 126.80 126.78 | 12590 | 12585 125.70 125.67 | 125.6 | 125.67
saline nt 7 +13.25 #1320 +13.33 | +13.02 | #13.30 +13.62  £13.09 7 +13.39
SD +13.0 +139
4 9

p<0.05, BL - baseline, IM immediate

Figure 3. Between group comparison of systolic blood pressure for saline & no saline group
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SBP: Systolic blood pressure
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Table 7. Between group comparison of diastolic blood pressure (DBP) for saline & no saline group

DBP BL M 1min 2min 3min 4min 5min 10min | 15min | 30min | F P
value | val
ue

Saline | Mean | 80.33 81.70 81.67 8156 81.58 80.79 80.58 80.17 79.33 79.33
+SD | +7.18 +7.84 +7.77 +7.81 +7.56 +7.44 +7.10 +7.84 +6.97 +6.39 1.715 | 0.6
No Mean | 77.67 78.67 78.55 7870 78.38 78.67 77.67 77.55 77.38 77.25 1

saline | +SD | +8.17 +8.92 +8.72 +8.01 +8.19 +8.14 +8.03 +8.38 +8.72 +8.28

p<0.05, BL - baseline, IM immediate

Figure 4. Between group comparison of diastolic blood pressure for saline & no saline group
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DBP : Diastolic blood pressure
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Table 8. Between group comparison of oxygen saturation (OS) for saline & no saline group

oS BL M Imin 2min 3min 4min 5min 10min | 15min | 30min | F P
value | value

Sa [ Mean | 98.70 | 96.10 | 95.30 | 94.80 | 9537 |9613 |[96.77 97.70 98.10 9840
lin | £SD 195 | £3.06 | £362 | £3.21 +3.55 £3.61 | £2.81 +2.49 +2.04 +1.58 2241 | 0.018
e *
N
o

Mean | 97.27 96.17 95.70 96.27 96.43 96.80 97.50 97.93 97.83 98.07
+SD +361 +356 +5.01 +4.33 +4.27 +4.21 | £3.09 +2.59 +2.75 +2.23
sal
in
e

* indicates p <0.05, BL - baseline, IM immediate

Figure 5. Between group comparison of oxygen saturation for saline & no saline group
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detrimental effect on oxygen saturation. Study
subjects comprised of patients with pulmonary
infections who were incubated and receiving
mechanical ventilation. The severity of lung disease
was scored with Murray lung injury score which
showed mild to moderate lung injury. The Clinical
pulmonary infection score for both groups showed
low to intermediate infection.

Heart rate was increased in saline instillation
group, but it was statistically insignificant. The
other parameters such as respiratory rate and blood
pressure between the two groups were not
significant.

Oxygen saturation decreased in both groups.
However, oxygen saturation for the group who had
instillation of normal saline decreased markedly
following suctioning. Differences in oxygen
saturation between the two groups were highly
significantat 2™ 3" and 5" minutes post suctioning.
Saturation began to decrease at lminute post
suctioning and returned to baseline at 30minutes
whereas without saline group reached the base line
at 5Sminutes following suctioning. The reason for
the adverse effect of oxygen saturation may be due
to movement of the mucous to the periphery of the
lung along with the saline. Instillation of saline was
followed by manual hyperinflation. In these
circumstances, the flow of air into the lungs is
accelerated, which is likely to transports these
secretions down the bronchial tree. As a result
removal of secretions may be difficult with suction
catheter." This leads to accumulation of secretion in
the lower airways and can interfere in gaseous
exchange leading to drop in oxygen saturation.™

The extent of drop in saturation in this study
was 3% from 98% to 95%. According to oxy
hemoglobin curve, oxygen saturation is relatively
stable above 80%. In this study, drop of 3%
saturation within 90% to 100% of oxygen
saturation may not be clinically significant. Still
future studies are required to know the effect of
saline instillation with oxygen saturation below
80%.

Earlier studies on hemodynamic changes in
closed suction following saline instillation,
concluded instillation of saline before suctioning

Volume 4 Number 1 January - March 2011

had an adverse effect on oxygenation, ™ but
there was no change in heart rate, respiratory
rate, and blood pressure. ™ In our study only 2ml
of saline was instilled to 50% of the study
population, since patients started coughing after
saline instillation. The number of suctioning
passes were not controlled since termination
criteria was depended upon the clinical findings,
once the airway was patent suction was stopped
for all the subjects.

CONCLUSION

The present study concludes instillation of
saline for secretion removal to be used judicially
asitleads to decreased oxygen saturation.
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Craniosacral Therapy

Abha Sachdev
Nidhi Kashyap
Savita Tamaria

ABSTRACT

Craniosacral therapy (CST) is a non-pharmacological approach which is used to treat a wide variety of
disorders such as neck and back pain, migraines, mental stress, TM] Syndrome, chronic pain conditions
such as fibromyalgia, etc.. It involves manually identifying restrictions in the craniosacral system and
using soft, gentle hands-on techniques to correct it. It helps in easing out the restrictions of nerve
passages, optimizing movement of the cerebrospinal fluid through the spinal cord and restoring proper
position of the misaligned bones. Although being a useful therapy, it has a lot of criticisms and little
scientific support for the underlying theoretical model.

Keywords Craniosacral Therapy, Cranial Rhythm.

INTRODUCTION

Craniosacral therapy (CST) involves manually
identifying restrictions in the craniosacral system
which includes the bones, membranes and
cerebrospinal fluid (CSF) that surround the brain
and spinal cord, and using soft, gentle hands-on
techniques to both normalize the cerebrospinal
fluid rhythm and correct restrictions in perispinal
tissues and fascia." Manual palpation and
manipulation of this system theoretically affects
sensory, motor, cognitive and emotional processes
in the nervous system. It is purported to reduce the
use of conventional pain medications and improve
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daily functioning in a variety of conditions. '

In the early 1900s, Dr. William Sutherland
concluded that skull bones are not firmly fixed but
can move relative to each other. With these
observations, he developed cranial osteopathy. In
recent years, Dr. John Upledger further developed
Sutherland's observations and incorporated them
into a treatment regime called craniosacral
therapy.

According to the osteopathic literature,
craniosacral therapy (CST) is based on five
physiological premises: 1) motility of the central
nervous system, 2) rhythmic fluctuation of the
cerebrospinal fluid, 3) mobility of the 22 bones of
the skull, 4) mobility and continuity of the
meninges between the cranium and sacrum, and
5) continuity of the meninges with the connective
tissues (fasciae) of the rest of the body. The goal of
CST is to effect somatic and visceral bodily
changes by using these cranial bone-meningeal-
fascial connections, viewing the patient as an
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"integrated totality."”

BASIS OF CRANIOSACRAL THERAPY

The craniosacral system consists of the three
layered membrane system (the meninges viz. Dura
mater, arachnoid membrane & pia mater), the
enclosed cerebrospinal fluid, the physiological
structures that control fluid input and outflow, and
related bones. It is a semi-enclosed biological
hydraulic system encompassing the brain and
spinal cord. Within the system, the cerebrospinal
fluid rhythmically pulses at arate of about ten cycles
per minute. This is called the Craniosacral Rhythm
or the Cranial Wave. This is independent of heart or
respiratory rhythms.

It is suggested that the skull bones must be
slightly moving continuously to accommodate the
fluid pressure changes within this semi-closed
hydraulic system.’ The craniosacral system's fluid
barrier is the dura mater, which also composes the
skull's inside lining. The membrane barrier is also
attached to the upper neck vertebrae, the lower back
sacrum, the tailbone, and the openings in the spinal
column. Any restriction that interferes with the
membrane's ability to accommodate the
rhythmically fluctuating fluid pressures and
volumes is a potential problem.

Craniosacral therapy's object is to find areas of
restricted movement that compromise function and
re-establish normal movement. Because the
craniosacral system encloses the brain and spinal
cord, it influences the entire nervous system,
affecting many body functions. "

Upledger & Vredevoogd gave a “pressurestat
model” to explain the events within the
Craniosacral system. They suggested presence of
nerve plexuses along with a variety of receptors in
the sagittal suture that would sense both
compression and stretch of the intrasutural
material. The intrasutural stretch receptors signal
the choroid plexuses to shut down production of
CSF when the suture is expanded. Sutural
expansion results from an increased

volume/pressure of CSF within the meningeal
compartment. Because CSF is continually being
reabsorbed into the venous system during the
shutdown, CSF volume is gradually reduced and
cranial vault stretch receptors are deactivated. As
CSF volume further reduces, intrasutural
compression receptors are activated and signal the
choroid plexuses to resume CSF production. As
the fluid compartment refills, the cycle repeats.*

THE PROTOCOL

A ten-step protocol for Craniosacral Therapy
serves as a general guideline, which includes (1)
analyzing the base (existing) cranial rhythm, (2)
creating a still point in that rhythm at the base of
the skull, (3) rocking the sacrum, (4) lengthening
the spine in the lumbar-sacral region, (5)
addressing the pelvic, respiratory and thoracic
diaphragms, (6) releasing the hyoid bone in the
throat, and (7-10) addressing each one of the
cranial bones. The practitioner may use discretion
in using which steps are suitable for each client,
and may or may not follow them in sequential
order, with time restraints and the extent of
trauma being factors.

Patients often report a sense of deep relaxation
during and after the treatment session, and may
feel light-headed. This is popularly associated
with increases in endorphins, but research shows
the effects may actually be brought about by the
endocannabinoid system.

BENEFITS

Ithas beenreported that CST could be effective
in the treatment of fibromyalgia, * autism,
headache, temporomandibular joint
dysfunctions, asthma,’” chronic sinus infections,
vertigo,® chronic fatigue syndrome,
gastroenteritis, dyslexia, depression, etc.. 2
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Harrison RE et al reviewed the records of 157
patients treated with Craniosacral Therapy (CST).
They found that 74% of patients reported a valuable
improvement in their presenting problem.
Outcome by diagnostic groups suggested that CST
is particularly effective for patients with headaches
and migraine, neck and back pain, anxiety and
depression. 70% of patients on medication
decreased or discontinued it, and patients' average
general practitioner consultation rate fell by 60% in
the 6 months following treatment.’

CRITICISMS

There are extensive criticisms of craniosacral
therapy from the scientific and health care
professionals as to the validity and efficacy of
Cranial Type techniques and principles. The
following criticisms are cited against this form of
therapy:

1. Lack of evidence for the existence of "cranial bone
movement": Scientific evidence does not support
the theories for cranial bone movement. Researches
documented in the literature have shown that
partial fusion between cranial bones occurs during
growthand development. "

2. Lack of evidence for the existence of the "cranial
rhythm": While evidence exists for cerebrospinal
fluid pulsation, but it may be also be hypothesized
that the cranial rhythm is caused by the functioning
of the cardiovascular system and not by the
workings of the craniosacral system.”

3. Lack of evidence linking "cranial rhythm" to
disease: Research to date to support the link
between the "cranial rhythm" and general health is
cited as "low grade" and "unacceptable to meet
scientific measures".

4. Lack of evidence that 'cranial rhythm" is
detectable by practitioners: Operator interreliability

has been very poor in studies that have been done.
11,12
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ABSTRACT

Objective: To examine the trunk performance during static and dynamic sitting postural control, and to find
an association with functional balance such as standing and stepping early after stroke., Participants and setting;:
Fifty-nine stroke patients (range 2-45 days) were evaluated once for trunk performance and functional balance by
same observer in an in-patient stroke rehabilitation centre, Kasturba Medical College Hospital, Mangalore,
Manipal University., Measures: Trunk Impairment Scale (TIS) and its subscales; Brunel Balance Assessment (BBA)
and its sub-sections., Results: Stroke participants had a mean (SD) score of 14.5 (3.8) and 7 (3) on TIS and BBA. The

Karl Pearson Correlation Coefficients was used to compare the association of TIS and its subscales, with BBA and
standing, stepping measures, and found to be moderate and high correlation among the measures. The correlation
was significant at the level of R value > 0.6 (P< 0.01)., Conclusion: Static and dynamic sitting postural control is
affected in stroke patients as a result of poor selective trunk muscle control. In addition, trunk performance in
sitting influences the balance performance in standing and stepping early after stroke.

Key Words: Stroke, Postural Control, Trunk Performance, Balance

INTRODUCTION

InIndia, theprevalenceofstrokeisestimatedtobe
203 per 100,000 populations, accounting to a total of
aboutonemillion cases. Itranked as the sixthleading
cause of disability in 1990 and is projected to rank
fourth by 2020. Amongst the non-communicable
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diseases, stroke contributes for 41 percent of deaths
and 72 percent of disability adjusted life years as
estimated by Indian Council of Medical Research."”
Following stroke, patients suffer from severe
postural unsteadiness, and tend to have frequent
numbers of falls, as well as greater restriction of
activities after fall.' Reports stated that only
approximately 20-66% of patients with stroke
manage to walk independently in the community
again.’Thesensoryand motorimpairmentsofupper
limb, lower limb and trunk interfere with the
functional performance after stroke. Trunk
performance has been identified as an important
early predictor of functional outcome after stroke.”
Unlike hemiplegiclimb muscles, the trunk muscles
areimpaired on both sides of the body following an
unilateral stroke as evaluated by computed
tomography and motor evoked potential studies.””
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Studies on handheld and isokinetic dynamometer
muscle strength testing found that trunk muscles
areweakinpatients withstroke, whencompared to
thatof age matched healthy controls."*Movement
analysis of trunk also found that selective trunk
musclecontrol, particularly thelower trunkmuscle
activity was minimal in patients with stroke."The
primarycontributionofthetrunkmusclesistoallow
thebody toremainupright, adjustweightshift,and
performs selective movements of the trunk against
constant pull of gravity. Hence, ithelps to maintain
thecenter of masswithinthebase of supportduring
staticand dynamic postural adjustments in sitting,
standing and stepping.””” A study on
electromyography analysis found an impaired
anticipatory postural trunk muscles activity in
patients with stroke, which in turn essential for
static postural control.”® Furthermore, studies on
posturographic analysis found an impaired
dynamic postural control in patients with stroke
duringsitting”’andstanding.” Amongsttheclinical
measurement tools available to measure trunk
performance,” the Trunk Impairment Scale (TIS)
evaluates the selective movement control of the
upper and the lower trunk in patients with stroke.
Verheyden et al identified an impaired trunk
performance in patients with non-acute and
chronic stroke.” Recently, a clinical measurement
tool, Brunel Balance Assessment was available to
evaluatethestandingandsteppinginpatientsearly
after stroke.”” Recent cross sectional study
demonstrated that trunk performance i.e. sitting
postural control wasrelated tomeasures of balance
andmobility inpatientswithnon-acuteandchronic
stoke.” To the best of our knowledge, there are no
retrievable data available to evaluate the trunk
performanceinsitting for patients withless than45
days post-stroke duration. In addition, this study
also sought to correlate the trunk performance
(staticand dynamic postural controlinsitting) with
themeasuresoffunctionalbalancesuchasstanding
andsteppingearlyafterstroke.

METHODS

Thisstudy protocolwasapproved by the Ethics
and Scientific Committee of the Institution,
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Manipal University, India. The study participants
wererecruited fromtheneurological rehabilitation
centreoftheinpatientstrokeunit, KasturbaMedical
CollegeHospital, Mangalore,and writteninformed
consent was obtained seeking their active
participation. Acute stroke patients with medical
stability; ability to understand and follow simple
verbal instructions were screened for eligibility for
thestudy.Strokediagnosiswasconfirmedbythe CT
andMRIimaging.Patients(mean (SD)19+10(range
2-45) days) with the single onset of unilateral supra
tentorialischemicorhemorrhagicstrokelesion;and
independentstaticsittingability for30secondsona
plinth, were included in the study. Patients were
excluded if they had other neurological and/or
orthopedic disorders that could influence sitting
balance.

Measures

The Trunk Impairment Scale (TIS) was used to
measure trunk performance in sitting. It has three
subscales consisting of static sitting balance,
dynamic sitting balance and coordination. It
comprises of 17 items and each item of TISis
scored on a 2-, 3-, or 4-point ordinal scale. The
maximumscores for static sitting balance, dynamic
sitting balance and coordination are 7, 10 and 6
respectively. The total score ranges from
minimum 0 to maximum 23 points, a higher score
indicating a better performance. Static sitting
balance subscale of TIS in fact measures the static
postural control while both the dynamic sitting
balance and coordination subscales of TIS measure
the dynamic postural control. Dynamic sitting
balance evaluates the dynamic postural control in
coronal plane, measuring the trunk lateral flexor
muscle control. Coordination evaluates the
dynamic postural control in transverse plane,
measuring the trunk rotator muscle control. In
earlier studies TIS had been documented for its
reliability,validityandresponsiveness.”*

TheBrunelBalance Assessment(BBA)wasused
to measure the functional balance performance of
the stroke participants. It consists of a hierarchical
series of functional performance tests that ranges
from supported sitting balance to advanced
stepping tasks. There are three sections to the
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assessment: sitting, standing and stepping. The
sectionsaredividedintoseverallevelseachof which
increasethedemandonbalanceability,rangingfrom
assisted balance to moving within the base of
support,andchangesofthebaseofsupport.Standing
section of BBA evaluates the static and dynamic
postural control without changing the base of
support.Steppingsectionof BBAevaluatesthestatic
and dynamic postural control while attaining new
base of support. BBA combines a 12-point ordinal
scale and found to be reliable, valid measure of
balance disability after stroke.”™ The study
participantswereevaluated onceby sameobserver,
and the coin toss method was used to prefer the
sequence of the measures

DATA ANALYSIS

Descriptive measures are summarized as mean
SD or percentage, as mentioned. The Karl Pearson
Correlation Coefficient was used to compare the
association of TIS and its subscales, with BBA and
standing, stepping measures. An R value between
0.26 and 0.49 is considered as low correlation. An R
value between 0.5 and 0.69 is considered to be
moderate correlation. An R value between 0.7 and
0.89isconsidered tobehighcorrelation, whilevalue
beyond 0.9 is with very high correlation.” The
correlationwassignificantatthelevel of P<0.01.The
analysiswasperformedusingtheSPSSversion11.5.

RESULTS

Amongthefifty-ninestudyparticipants,34were
males and 25 were females. Participants' age and
post-stroke duration were 57+ 9 (range40-75) years
and 19 + 10 (range 2-45) days, respectively. Thirty
eightparticipants wereleftsided strokeand 21 were
right sided stroke. Table 1 shows values of
participants' measures. Table 2 shows the
correlation among the measures.

There were no participants attained the
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maximum score in the total TIS. Earlier study also
identified that the total TIS score above 21 is
considered to be the normal trunk performance in
sub-acute and chronic stroke patients.” Thirty-five
participants attained maximum score in dynamic
standing. Sixteen participants attained dynamic
standing while six participants were able to stand
withsupport. Twenty-nineparticipantsscored zero
while six participantsattained the maximum score
in stepping component of BBA. Two participants
were able to maintain stride stance and nine
participants could transfer weight on and off the
weak leg while in stride-standing position. Four
participantswereabletowalkwithwalkingaid,and
six were able to walk without a walking aid. Three
participants were able to step on a box while
balancing oninvolved lowerlimb.

DISCUSSION

The aim of this study was to examine the trunk
performance in sitting for patients with less than 45
days since stroke onset. Furthermore, the study
intended to examine the trunk movement control
anditsassociation with standing and stepping. Our
study results found that trunk performance as
measured by TIS and its subscales were positively
associated with functional balance performance as
measuredbyBBAanditssubscales(Figureland?).

Rationale for the selection of TIS to measure the
sitting posturalcontrolis givenbelow. Availability
of objective tools to evaluate trunk function in
patients with stroke is present, and documented in
literature elsewhere.”” There are only limited
clinical measurement tools available to measure
trunk performance in stroke patients. Earlier
studies addressed that Trunk Control Test (TCT)
and trunk control items of Postural Assessment
Scale are good tools in measuring trunk
performancesincetheyhavehighsensitivityandno
flooringeffectinearlystagestroke.”” But, thesetools
usually measure the gross bed mobility such as
rolling over towards affected and unaffected sidein
lying and static sitting postural control. The above
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mentioned tools may be deficient in measuring
selectivetrunkmovementcontrolwhichisessential
for dynamic sitting postural control. A clinical
measurement tool, Trunk Impairment Scale (TIS),
found to be sensitive tool in measuring trunk
performance in non-acute and late stage stroke.”
This scale may be applicable to examine the trunk
lateral flexor and rotator muscles control in early
stage stroke patients with static sitting postural
control.

Rationale for the selection of BBA to measure
standing and stepping is given below. There are
clinicalmeasurementtoolsavailabletomeasurethe
postural control in standing and mobility for non-
acuteand chronicstagestroke patients.”*Recently,
a clinical measurement tool, Brunel Balance
Assessment (BBA) is available to measure postural
control in sitting, standing and stepping. Standing
subcomponent of BBA measures the static and
dynamic postural control in standing. Stepping
component of BBA measure the advance level of
postural control, where the center of mass is
maintained in the changing base of support.”” The
advantage of BBA is the hierarchical series of
postural control measurement, thus it may be
applicable to measure the postural control in
standing and stepping for the early phase stroke
patients who had already attained independent
sittingability.

This study showed that static sitting postural
control had moderate and high correlation with
standing and stepping, respectively. In static
sitting balance, the ability to maintain the trunk
alignment was assessed. Anticipatory trunk
muscle activity is necessary to attain the static
postural stability in sitting position, and had the
positive relationship with motor and functional
impairments in stroke patients.” This study also
found that lateral flexor muscle control had high
correlation with functional balance performance.
In addition, lateral flexor muscle control had
moderate and high correlation with standing and
stepping, respectively (Figure 3 and 4). In dynamic
sitting balance, trunk lateral flexor muscle control
was evaluated in coronal plane. Study on hand-
held dynamometer strength testing also identified
lower scores in measuring the similar trunk
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movement in stroke patients.” Trunk lateral flexor
muscle control is essential for shifting the body
weight within the limits of stability in coronal
plane. A recent study also identified that stroke
patients tend to avoid shifting their weight
towards hemiplegic side in sitting” and
standing.” Weight shifting ability towards
hemiplegic side requires trunk muscles control
alone in sitting, but both the trunk lateral flexor
and hip abductor muscles control are essential in
standing. In order to attain postural control in
standing and stepping, both the hemiplegic lower
limb and trunk muscles control to be present.
According to neuro-developmental principles, if
better the trunk performance is attained, better the
limb control may be anticipated.

Furthermore, the study also found that trunk
rotator muscle control had high correlation with
functional balance performance, and moderate
and high correlation with standing and stepping
components of BBA, respectively (Figure 5 and 6).
For the coordination subscale of TIS, the trunk
rotation movement i.e. trunk rotator muscle
control was evaluated in transverse plane. Study
on isokinetic dynamometer strength testing also
identified lower scores in measuring the similar
trunk movement in stroke patients." Rotation and
counter-rotation between upper and lower trunk
is believed to be important after stroke since all the
functional movements are initiated by either
upper trunk or lower trunk. Bio-mechanically, the
lower trunk muscles chiefly the rotators, and hip
extensors are the force couple that gets activated
together during dynamic standing and stepping.
For stepping component of BBA such as walking
with or without a walking aid, lower trunk
rotation muscles are essential to maintain the
pelvis. Studies also identified that the pelvic
control is unstable in stroke patients.” In this
study, combination of dynamic sitting balance
and coordination subscales of TIS was considered
as dynamic sitting postural control since both of
them evaluate the coronal and transverse planar
weight shift ability of the trunk in sitting.
Dynamic sitting postural control had high
correlation with functional balance performance
particularly of both standing and stepping (Figure
7and 8).
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Measures Range Mean (SD) Percentage %
Trunk Impairment Scale (TIS) (0-23) 5-21 14.53 (3.79) 63 (16)
Static sitting balance(SSB) (0-7)2 5-7 6.28 (0.8) 90 (11)
Dynamic sitting balance (DSB) (0-10) 0-9 5.8 (2.1) 58 (21)
Coordination (0-6)° 0-5 2.47 (1.26) 41 (21)
DSB + Coordination (0-16)d 0-14 8.27 (3.25) 52 (20)
Brunel Balance Assessment (BBA) (0-12) 3-12 7.08 (2.95) 59 (25)
Standing (0-3) 0-3 2.21 (1.01) 74 (34)
Stepping (0-6) 0-6 1.87 2.17) 31 (36)

*Static postural control; "Trunk lateral flexor muscle control; ¢ Trunk rotator muscle control; dDynamic

postural control in coronal and transverse plane

.Table 2: Results of Carl Pearson, Correlation Coeffic Ients. Values are given as R (P value)

Test TIS-totala SSBb DSBe Coordinationd DSB + Coorde
BBA-totalf 0.857(<0.0001) 0.712(<0.0001) 0.851(<0.0001) 0.804(<0.0001) 0.862(<0.0001)
Standing 0.721(<0.0001) 0.570(<0.001) 0.689(<0.0001) 0.674(<0.0001) 0.710(<0.0001)
Stepping 0.831(<0.0001) 0.703(<0.0001) 0.813(<0.0001) 0.797(<0.0001) 0.837(<0.0001)

TIS-total® (Trunk Impairment Scale- total
score); SSB’ (Static Sitting Balance/Static postural
control); DSB® (Dynamic Sitting Balance/Trunk
lateral flexor muscle control); Coordination*

(Trunk rotator muscle control); DSB+Coord®
(Dynamic postural control in coronal and
transverse plane). Correlation is significant at the
0.01level.

Figure 1: Correlation between Trunk Impairment Scale (TIS) and Brunel Balance Assessment (BBA)

Brunel Balance Assessment (BBA)

Trunk Impairment Scale (TIS)
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Figure 2: Correlation between Trunk Impairment Scale (TIS) and stepping component of BBA
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Figure 3: Correlation between trunk lateral flexion control and BBA
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Figure 4: Correlation between trunk lateral flexion control and stepping component of BBA
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Figure 5: Correlation between trunk rotation control and BBA
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Figure 6: Correlation between trunk rotation control and stepping component of BBA
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Figure 7: Correlation between dynamic sitting postural control and BBA
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Figure 8: Correlation between dynamic sitting postural control and stepping component of BBA
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Our study warrants caution when analyzing
and interpreting the results due to the following
limitations. Firstly, the severity of the stroke in
accordance with site and extent of lesion was not
considered. Secondly, the relationship between
motor performance of trunk and hemiplegic limb
was not assessed. Thirdly, the trunk performance
and its correlation with the level of participation
restriction were not examined. Fourthly, the
participants were not selected in the study if they
werenotable to sitindependently.

CONCLUSION

With the positive correlation between trunk
performance during sitting and the measures of
standing and stepping, we conclude that sitting
postural control is prerequisite for standing and
stepping postural control. Furthermore, our study

Volume 4 Number 1 January - March 2011

also confirmed the established statement
addressing that the static postural control is
prerequisite for advanced level of dynamic
postural control in order to attain postural stability
innon-changing and/ or changing base of support.
This study provides an insight to physiotherapists
who are involved in trunk rehabilitation for
subjects early after stroke. The goal setting at the
level of body structure and function, activity
limitation for early stage stroke patients who are
undergoing physiotherapy rehabilitation may be
evaluated by TIS and its subscales, BBA and its
subcomponents, respectively.
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Adobe PhotoShop or Adobe lllustrator, or Adobe Acrobat (for PDF images). For hard-copy submissions, we can
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Forms (figures that reproduce questionnaires, flow charts, or other primarily-text material) should be submitted
as data-processing (text) documents if that is practical.

If you have any questions about the technical guidelines, please contact us on e-mail: redflowerppl@vsnl.net.

The Editorial Board reserves all the rights to accept, alter or reject the article without any prior notice. The Editorial
Board accepts no responsibility of the statements and opinion expressed by the contributors. No payments are
made to the contributors.
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I hereby submit that the paper entitled “........ ... "
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anywhere else, electronically or in print, nor has been submitted elsewhere simultaneously for publication.
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The article contains no libelous or other unlawful statements and does not contain any materials that violate
any personal or proprietary rights of any other person or entity.

Wealso agree to the authorship of the paper in the following sequence:

Author’s Names in Sequence Signatures of Authors
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Yours Sincerely,
Name & complete address
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5. Other

Should the journal you're reading right now be a part of your University or institution’s library? To
have a free sample sent to your librarian, simply fill out and mail this today!

Stock Manager
Red Flower Publication Pvt. Ltd.
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