Effects of a Wrapping Technique on Passive Range of

Motion in a Spastic Upper Extremity

DONNA J. TWIST

Limited range of motion (ROM) and subsequent soft tissue contractures resulting
from spasticity are common developments in patients with acquired hemiplegia
from cerebrovascular accidents. The purpose of this study was to examine the
effects of a wrapping technique on ROM in patients with a spastic upper extremity.
Four adult patients, postcerebrovascular accident of less than one year, received
wrapping of the upper extremity for three hours, three times a week on alternating
days for a total of two to four weeks. Baseline passive range-of-motion (PROM)
measurements were established for shoulder flexion, shoulder abduction, shoul-
der external rotation, and wrist extension; these movements were commonly
limited in all patients. The PROM was recorded after each wrapping session. The
results showed a significant change in PROM for all motions in all patients (p =
< .01). In addition, all patients reported a decrease in pain in the upper extremity.
Comparisons of videotapes of two patients at baseline and after 12 wrappings
revealed an increase in ROM and a decrease in spasticity in the upper extremity
during ambulation. These findings should encourage clinicians to experiment

further with the wrapping technique and to report their findings.
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Spasticity of the upper extremity is a common development
in a patient after a cerebrovascular accident (CVA). Spasticity
is defined as “a state of increased muscle tone with exaggera-
tion of the tendon reflexes.” When severe, spasticity can
interfere with the patient’s passive range of motion (PROM),
active range of motion (ROM), functional ability, balance
during ambulation, and cosmesis. Prolonged spasticity may
result in shortening of tendons, soft tissue contractures, and
pain from immobile joints. Clinicians argue about a precise
definition of spasticity and the mechanisms responsible for
the phenomenon remain obscure.? Not all patients suffering
from a CVA have signs of spasticity, and patients with similar
signs of spasticity may have completely different underlying
causes. As a result, many different forms of treatment for
spasticity have been endorsed, with variable results and vari-
able periods of relief.

Many treatment techniques have made use of maintained
cutaneous stimuli to reduce spasticity. For example, wrapping
cold towels around a spastic body part or applying cold
compresses are frequently used to reduce spasticity.>* Ac-
cording to Clayton, massage is also of value in reducing
spasticity because “it serves to increase circulation and im-
prove muscle tone while it maintains a flow of sensory im-
pulses.” Progressive serial casting is another technique that
has been used to increases ROM and to manage deformities
resulting from spasticity.® Johnstone used inflatable plastic
pressure splints, which conform to the entire upper extremity
like a double sleeve.” These splints served to reduce spasticity
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and to promote an even deep pressure for sensory stimulation
of soft tissues. Warmth, too, has been successful in decreasing
spasticity in a body part. Rood covered extremities with down
comforters for a “neutral warmth” effect to reduce spasticity.?
According to Kenshalo and Thomas, warming the skin results
in a phasic reduction in neural activity by the C nonmyeli-
nated fibers, which show a specificity to thermal stimulation.’
They have found this reduction for the radial nerve of man
and for the median and musculocutaneous nerves of other
primates.’ Rood® and Goff'® suggested that it is not the
warmth per se, but the stimulation of the C fibers or nonspe-
cific free nerve endings on the skin that facilitates autonomic
nervous system (ANS) responses that, in turn, decrease muscle
tone. These findings provided a rationale for testing the effects
by wrapping of maintained cutaneous stimulation on spastic-
ity. The C-fiber sensory receptors, which are located along the
length of the upper extremity, generally in hairy skin, and
more abundantly in proximal muscles, code the intensity and
duration of pain, temperature, and light touch.® '*'' They
have a high threshold for depolarization and are slow to adapt
after a lengthy discharge.®'" Wrapping, therefore, appeared
to be an appropriate stimulus for C-fiber stimulation in terms
of duration and light touch. Because fewer receptors are
located in the palm of the hand, and the threshold for depo-
larization is higher,"' I used additional layers of gloves for
adequate stimulation. To my knowledge, there is no previous
report of a wrapping technique as a treatment modality for
the reduction of spasticity in an upper extremity.

To obtain quantitative measures of changes in spasticity, I
used changes in PROM and spasticity-induced contractures
(at wrist) as objective measures to evaluate the wrapping
technique. Increases in PROM are indicative of a decrease in
the exaggerated muscle tone around the joint.5 '? The purpose
of this study was to determine if a wrapping technique had
an effect on PROM in patients with a spastic upper extremity.
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TABLE 1
Summary of Group Means (N = 4) of Range of Motion (°) Over Time
Treatment Measurement Meap of Mean of Mean of Mean of Mean of
Baseline 1 Measure 2 Measure 3 Measure 4 Measure 5
Shoulder flexion (SF) 123 143 148 151 157
Shoulder abduction (SAbd) N 113 112 113 120
Shoulder external rotation (SExR) 32 65 67 61 67
Wrist extension 37 57 60 60 62
TABLE 2 180
Summary Table for One-Way Repeated Measures ANOVA for
Shoulder Flexion
Treatment Time 1801
SS df MS F
Source SF
Between subjects 180 3 60 0.7 140
Between treatments 2650 4 6625 7.79°
Error 1020 12 85 g
Total 3850 19 =
“p=<.01. g 120
w
. © SAbd
time frame, the shape of these curves would eventually pla- w 100
teau. e
Tables 2, 3, 4, and 5 contain the ANOVA summaries for é
each motion. The results of each ANOVA were as follows: W
shoulder flexion (F = 7.79, df = 4, p = < .01); shoulder > 80
abduction (F = 9.60, df = 4, p = < .01); shoulder external a
rotation (F = 5.61, df = 4, p = < .01); and wrist extension (F &
= 6.87, df = 4, p = < .01). To summarize, I found significant w GOr SExR
effects on PROM measurements in all subjects at each mo- o WExt
tion. @
& 401
Observational Changes ©
Subjects #1 and #3, who had additional measurements e
taken at grand rounds, exhibited the following changes. Slides 20
of static positioning of the upper extremity of subject #1
revealed an ability to position the arm through greater degrees
of ROM than before wrapping. The videotapes of patients #1 B
and #3 after the wrapping sessions showed active, reciprocal 0
arm movement, which was absent at baseline before the
wrapping. The videotapes of patients #1 and #3 also revealed
improved balance during ambulation (weight bearing more -20 OL é é 19 le
equally on bot?l lower (}xtremmes ina rec1procgl fashion) after NUMBER OF WRAPPINGS
the 12 wrapping sessions. The slides and videotapes were
PATIENT NO. |

assessed visually by 65 physical therapists at grand rounds
who compared them before and after 12 wrapping sessions.

Although the following effects were not objectively mea-
sured, they are being included as supplementary information.
According to subjective observations, the amount of resist-
ance to PROM after each wrapping markedly decreased
throughout the entire upper extremity (excluding the fingers).
All subjects reported a feeling of increased warmth in the
upper extremity and a reduction in pain. After approximately
three weeks (9 wrappings), patients reported that pain sub-
sided remarkedly.

DISCUSSION

Statistically significant increases in all PROM measure-
ments indicated that the wrapping technique was effective in
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Fig. 2. 0 = baseline (prewrap) measurements; 3,6,9,12 = postwrap
measurements; SF = shoulder fiexion; SAbd = shoulder abduction;
SExR = shoulder external rotation; and WExt = wrist extension.

improving PROM in a spastic upper extremity resulting from
CVA. Subjects also reported decreases in pain in the spastic
upper extremity, especially after the initial wrappings. This
decrease in pain agrees with the shape of the curves, which
rise sharply initially and then plateau (Figs. 2-5). Although
pain is a subjective phenomenon, reports of pain relief from
wrapping (using a numerical scale system over a specified
block of time) should be compared with other treatment
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Fig. 3. 0 = baseline (prewrap) measurements; 3,6,9,12 = postwrap
measurements. (See Fig. 2 for abbreviations.)

techniques, such as serial casting or Johnstone’s pressure
splints.” Similarities such as indications for application, length
of time from injury, and results, exist among these treatment
techniques. Each treatment technique also provides a constant
stimulus to the upper extremity with the aim of reducing
spasticity. These techniques, however, have some differences.
For example, serial casting maintains pressure on shortened
tendons to increase PROM and relax hypertonic muscles.
Pressure splints are designed to hold the upper extremity in a
reflex inhibited pattern. Therefore, direct comparison of re-
sults from this study with previously reported results from
serial casting and pressure splinting are confounded by differ-
ent dependent variables. Despite these limitations, results
from the present study agreed with published data that in-
creases in PROM can be used as an objective measurement
for the reduction of spasticity (ie, increases in PROM repre-
sent relaxation of hypertonic musculature that restrict joint
motion).‘- 12,14

The nature of the relationship of treatment techniques to
physiologic mechanisms underlying spasticity is not clear.
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Fig. 4. 0 = baseline (prewrap) measurements; 3,6,9,12 = postwrap
measurements. (See Fig. 2 for abbreviations.)

When considering the great variability in spasticity within
and between patients, standardization of test conditions be-
comes a near impossibility. For example, such things as
posture, head position, and psychological or emotional factors
can alter the amount of spasticity from test to test. Terminol-
ogy is also a problem. A lack of consensus regarding an
operational definition of spasticity still exists.” As a result,
many treatment techniques can only provide correlational
evidence and explanations for the reduction of spasticity. By
correlating treatment techniques with the reduction of spas-
ticity, some clinicians and researcheres have generated hy-
potheses for the physiologic mechanisms underlying spasticity
and have translated these mechanisms into rationale for treat-
ment. For example, Rood proposed that maintained stimu-
lation of C fibers on the skin alters the upper extremity muscle
tone through ANS responses.® Theoretically, then, wrapping
provides maintained stimulation of the C fibers, which can
facilitate ANS response.® To date, few recordings of ANS
changes influencing the reduction of clinical signs of spasticity
can be correlated with known physiologic mechanisms. A

PHYSICAL THERAPY



TABLE 3
Summary Table for One-Way Repeated Measures ANOVA for
Shoulder Abduction

Treatment Time
SS df MS F®

Source
Between subjects 1573.75 3 52458 10.36
Between treatments 1942.5 4 485.63 9.59

Error 607.5 12 50.63
Total 412375 19
2p =<.01.
TABLE 4

Summary Table for One-Way Repeated Measures ANOVA for
Shoulder External Rotation

Treatment Time

SS daf MS F®
Source
Between subjects 574375 3 191458 12.09
Between treatments 3550 4 887.5 5.61
Error 1900 12 158.33
Total 11193.75 19
“p =<.01.
TABLE 5

Summary Table for One-Way Repeated Measures ANOVA for
Wrist Extension

Treatment Time
SS df MS F®
Source
Between subjects 1975 3 65833 6.87
Between treatments 1670 4 4175 4.36
Error 1160 12
Total 4795 19
2p =<.01.

recent report, however, indicated that clonidine hydrochloride
(Catapres ®), a drug stimulating alpha adrenergic receptors,
remarkably decreased severe spasticity in spinal cord-injured
patients.'* This drug typically is prescribed for hypertension
regulation. It crosses the blood-brain barrier and inhibits
sympathetic outflow from the brain by activating alpha recep-
tors in the medulla and hypothalamus.'¢ Although the results
of this study showed that the drug decreased spasticity, severe
side effects caused by ANS responses limit its potential use.'®
The reduction in spasticity, however, agrees with Rood’s
suggestion that the ANS may be influencing the reduction in
muscle tone.® Specifically, C-fiber stimulation can inhibit
sympathetic outflow from the brain.® Information from C
fibers travels to the brain by the lateral spinothalamic tract to
the medulla and hypothalamus. Manifestations of autonomic
activity, such as alteration in peripheral temperature, relaxa-
tion, and vasodilation of arteries, can occur in the upper
extremity.!’

Although the wrapping study did not attempt to establish
a correlation between ANS responses and spasticity, future
studies may attempt to establish correlations between the

Volume 65 / Number 3, March 1985

RESEARCH

1801~

160
SF

N
(@)
1

N
o
T

DEGREES OF PASSIVE RANGE OF MOTION
o) o
O o
| I

SAbd

]
o
I

WEXxt
SExR
40—
20—
fo]
-20 1 ] 1 ] ]
0 I 2 3 4
NUMBER OF WRAPPINGS
PATIENT NO. 4

Fig. 5. 0 = baseline (prewrap) measurements; 1,2,3,4 = postwrap
measurements. (See Fig. 2 for abbreviations.)

wrapping and ANS responses and the reduction of muscle
tone. For example, future research could be aimed at meas-
uring autonomic responses, such as blood pressure, blood
flow, and peripheral skin temperature before and after wrap-
ping. Clinicians should make measurements of autonomic
responses in the upper extremity after they complete reflex
heating, massage of the low back, or other techniques that are
considered to alter autonomic activity.'® Measurements of
autonomic responses of healthy subjects before and after
wrapping should also be compared with responses in spastic
patients because the wrapping may only affect patients with
abnormal central or autonomic reflexes. Autonomic re-
sponses of subjects measured solely for PROM without wrap-
ping should be taken sequentially to rule out the possibility
of passive joint motion causing ANS responses that could, in
turn, decrease muscle tone. Autonomic responses and PROM
of the upper extremity should be taken from groups of patients
who have different areas of the body wrapped.

Further discussion of the theoretical explanations of the
mode of action of the wrapping is beyond the scope of this
article. Nonetheless, these questions may have important
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clinical implications for patients suffering from the effects of
spasticity. Although the results of this study are promising
from a clinical viewpoint, some cautions need to be expressed.
First, the number of subjects was small. Whether the results
from this limited group are applicable to the general group of
patients with spasticity from CVAs is uncertain. Second, all
patients in the study were post-CVA of less than one year.
Normal recovery of function may possibly have been occur-
ring. Third, PROM, although accepted as an objective mea-
sure for relaxation of hypertonic muscles around a joint, is
still an indirect measure of spasticity. Some other variable,
such as warmth from the wrapping, repeated measurements
of PROM, repeated gentle active assistive shoulder flexion
performed by the subjects in the evening, or improvement in
the subjects’ motivation may have caused the decreases in
muscle tone and resulted in increases in PROM.

Last, this study lacked a control group. Future analysis
should include control groups to study the effects of various
intervening variables on dependent measures. In this study,
subjects reported relief from pain. Relief from pain may have
resulted in total body relaxation and, in turn, the relaxation
may have relaxed muscle tone. This resulting relaxation may
not be the case in individuals for whom pain is not a problem.
For example, orthopedic patients with limited PROM, short-
ened tendons, and soft tissue contractures from prolonged
positioning of an upper extremity in a cast should be used as
a control group to investigate changes in PROM from wrap-
ping when spasticity or pain is not present. Patients without
cortical damage but with upper extremity spasticity could
serve as another control group to investigate the effects of
wrapping on patients who are spastic, but whose spasticity
originates at the spinal rather than cortical level. Another
possibility would be to test the effects of wrapping on patients
with low tone in an upper extremity. Johnstone used pressure
splints on patients with hypotonicity in an upper extremity
to “bombard proprioceptors peripherally” and promote affer-
ent sensation and normalize muscle tone.” An untreated
group of subjects with upper extremity spasticity from CVA
should also be evaluated to assess spontaneous improvement
in PROM and muscle tone.

Further data need to be collected to compare such factors
as varying the length of time of wrapping, using only the
gloves or only the wrapping for treatment, and comparing the
applicability of these findings to other patient groups with
varying degrees of muscular tone. Subjective reports of de-
creases in pain should also be routinely collected.

With these cautions in mind, some significant clinical ef-
fects were noted that should alert clinicians that a potential
for decreasing spasticity and increasing PROM in an upper
extremity exists with the use of the wrapping technique. The
results suggest that an important relationship may also exist
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between wrapping and the reduction of spasticity and that
restricted ROM and pain commonly associated with spasticity
may also be affected.

CONCLUSION

The wrapping technique, in a period of two to four weeks,
significantly increased limited PROM in an upper extremity,
resulting from spasticity caused by CVA. Because the sample
size was small, further research is needed to conclude that the
wrapping technique could be considered as an alternative
treatment method for the reduction of spasticity of an upper
extremity in patients with post-CVA of less than one year.
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