
pressure sores involves control of skin
maceration, correction of nutritional
deficiencies, removal of necrotic tissue,
control of infection and encouragement
of soft tissue repair (David et al 1981)

Physiotherapists use various moda-
lities in treating pressure ulcers.  These
include, electrical stimulation; infra-red
ray therapy; short-wave diathermy; ultra-
violet radiation; ultrasound; hydrotherapy,
contrast baths; laser therapy and ionto-
phoresis.  Most of these methods require
equipment that is expensive and may
require special skills to operate.  The use
of tension in the treatment of some con-
ditions is not new (Mason and Allen,
1991). Tension is used in the treatment
of some medical and orthopaedic condi-
tions. However, little attention has been
given to its use in wound healing.
Considering the economic impact of
pressure sores, greater attention should
be given to cost-effectiveness and clini-
cally effective modalities For instance,
the projected cost per year of treatment
of early occurring pressure ulcers in
patients with spinal cord injuries was
estimated to be $66 million in the United
State of America (Griffin et al 1991).
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The occurrence among geriatric
patients increases as age exceeds 65
years.  Pressure ulcers also occur in
chronically ill and immobile patients.  A
higher incidence among men than
women (ratio 6:1) has been reported
(Crenshaw and Vistness 1989).

Pressure ulcers have been classified
into grades, according to the  severity of
tissue damage (Delisa and Mikulic 1985).
- Grade 1  - skin area with erythaema

or induration overlying a bony promi-
nence.

- Grade 2  - A superficial ulceration
that extends into the dermis.

- Grade 3  - An ulcer that extends into
the subcutaneous tissue but not into
muscle.

- Grade 4  - Deep ulceration that extends
through muscular tissue down to the
underlying bony prominence.

- Grade 5  - An extensive ulcer with
widespread extension along bursae
into joints or body cavities e.g. rectum,
intestine, vagina or bladder.

The expected healing rate is partially
related to severity of tissue damage.
Conservative management of established
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C A S E

S T U D Y

INTRODUCTION
A pressure ulcer is defined as an ulcera-
tion of skin and deeper tissues due to
unrelieved pressure, shear force(s) and
frictional forces (Crenshaw and Vistness
1989). Other factors contributing to 
pressure ulcer occurrence include para-
lysis and sensory loss.  Soft tissue atrophy,
increased age, poor diet, smoking,
anaemia, vitamin deficiency, hypopro-
teinemia have been identified as pre-
disposing factors of pressure ulcers
(Constable and Pierce 1979).

Pressure ulcers have been studied
widely (Delisa and Mikulic, 1985;
Crenshaw and Vistness 1989).  In a
retrospective study of spinal cord
injuries, it was found that 60% of
patients having complete cervical cord
injury developed a pressure ulcer.
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Taber (1988) defines tension as the
process or act of stretching or a state of
being strained or stretched.  Goldstein 
et al (1996) exposed a surgically repaired
pressure ulcer in the perineal region to
some degree of sustained tensional force
for a reasonable length of time through
the use of passive mobilization exer-
cises.  The sore was reported to be 
completely healed after a few weeks of
tension therapy.  It has not been shown
whether non-surgically repaired pressure
ulcers will respond to tension therapy in
the same way as surgically repaired
pressure ulcers.  The purpose of this
study therefore, was to test the efficacy
of tension therapy in the treatment of
non-surgically repaired pressure ulcers.

PATIENT’S CLINICAL HISTORY
T.A. is a 15 years old secondary school
boy. The patient noticed a swelling of
his left upper jaw in May 1997.  He was
first treated locally by a traditional healer
but without obvious improvement.

The patient arrived at Obafemi
Awolowo University Teaching Hospitals
Complex (OAUTHC), Ile-Ife, Nigeria 
in the first week of June 1997. He was
diagnosed with Burkitt’s lymphoma
with central nervous system metastasis.
He presented with paraplegia, faecal and
urinary incontinence.  Cytotoxic drugs
such as cyclophosphamide, 40-60 mg/day
intramuscular injections were admi-
nistered by the consultant physician.
Methotrexate was administered intra-
thecally to control the cancerous growth
and the patient was also placed on
antibiotic therapy.  

Physical Examination
The case file of the patient was reviewed
and a full physical examination was 
carried out.  He was dehydrated and 
ill-looking.  He had developed grade 3
pressure ulcers on his ischium and
greater tronchanter. Both wounds were
discharging pus. The edges were raised
and hollowed craters were evident.
There was flaccid paralysis of both
lower limbs with atrophy of the muscles
and trophic skin.

Treatment Evaluation
The surface area of the wound was
determined by the planimetric method.

Cellophane sheets were first washed in a
disinfectant and dried.  The sheets were
then sterilized by exposing both surfaces
of each to high intensity ultra-violet rays
for ten minutes at a distance of 50cm.
The first sheet was spread over the ulcer.
The second sheet was spread on top of
the first sheet.  The surface of the wound
was traced with a marker by an observer
who was blinded to the experimental
procedure.  The sheet, which was in 
contact with the wound, was discarded
while the upper sheet was kept as a
record of the surface area of the wound.
The outline was transferred to metric
graph paper.  The area under the tracing
was estimated by counting the number
of small squares enclosed within the
tracing.  The surface area of the wound
was then calculated from the following
formula (Bohannon and Pfaller 1993).
Wound Surface Area (cm2 )  =
number of squares within the tracing
x 0.0625cm2

TREATMENT
The patient signed an informed consent
form and the research protocol was
approved before the commencement of
this study.

The experimental wound was given
tensional force. Tension therapy was
administered using the procedure of
Goldstein et al (1996). This was done by
passive mobilization exercises carried
out at the joint closest to the pressure
ulcer.  i.e. the right hip joint.  A perpen-
dicular non-destructive force was trans-
mitted to the periphery of the wound
until a significant stretch and blanching
was noticed.  The tension was maintained
for 5 minutes and then released for one
minute.  The process was repeated for 
4 times per treatment session, which
resulted in 20 minutes of tension therapy.
The tension therapy was given 4 days 
in a week for a period of 5 weeks. 
The surface areas of the wounds were
taken every week for 5 weeks.   The con-
trol pressure sore received the usual
management.

RESULTS
At the end of the first week the expe-
rimental sore on the right ischial
tuberosity and the control pressure sore
on the sacrum were discharging pus. The

edges of both wounds were raised; 
granulation tissue was only noticed at
the edges.  The outline of both wounds
was traced (Figure 1).

By the end of the second week, pus
discharge was drastically reduced on the
experimental sore, the raised edges were
flattened and the previously hollowed
crater was level with the skin. There was
increased proliferation of scar tissue
around the periphery of the experimental
sore. In the control sore, there was 
continuous pus discharge and soaking of
the gauze used to cover the ulcer.  There
was an increase in the ulcer size.  The
edges remained raised and the crater was
hollowed.

In the fourth week, the experimental
sore was clean and nearly closed up.
There was moderate discharge in the
control ulcer but no obvious healing had
taken place (Table 1).

The experimental ulcer healed up to
60.5% of the initial surface area while
the control expanded by 19.6% of the
initial surface area.  The patient then
asked for his discharge on the grounds
of financial constraint.

DISCUSSION
The primary purpose of this study was 
to determine the therapeutic effect of
tension on the healing of pressure ulcers.
After the application of tension therapy
for a period of 5 weeks, the experimental
ulcer healed up to 60.5% of the initial
size at an average healing rate of 12.1%
per week.  During the same period, the
control ulcer increased by 19.6% of the
original size.

The result of this study supports the
work of Goldstein et al (1996) who suc-
cessfully used tension therapy to treat
surgically repaired pressure ulcers.  Ger
(1996) also used constant tension
approximation devices to treat various
wounds and ulcers having different 
aetiologies; diabetes; postraumatic,
iatrogenic causes, neuropathic; pressure
sores, and collagen disease.  Mason and
Allen (1991) reported that when tissue is
kept absolutely immobile, the resultant
fibrous repair is weak, because absence
of natural forces on the healing tissues
causes collagen to be laid down hapha
zardly.  It may be plentiful, but it is poorly
engineered.  Tension therapy therefore,



Experimental Ulcer Control Ulcer

Weeks Surface Percentage Surface Percentage
Area (cm2) Reduction Area (cm2) Increase

1 11.9 0.0 18.8 0.0

2 7.6 36.1 21.3 -13.3

3 6.5 45.4 23.5 -25.0

4 5.8 51.3 22.8 -20.7

5 4.7 60.5 22.5 -19.6

Table 1: Percentage changes in surface areas of the experimental and control ulcers.

Figure 1: Weekly tracings of experimental and control ulcers surface area.
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helps the collagen to be arranged prop-
erly for healing to take place.

Fibrous healing is stronger if natural
movements are encouraged.  Gentle nor-
mal movements provide natural tension
in the healing tissues and the resulting
fibrous healing is much stronger.  Inter-
mittent tension causes collagen tissue 
to increase in thickness and strength.
Lack of loading or tension of ligaments
after immobilization however, decreases
their strength and ability to absorb energy
(Mason and Allen, 1991).

The improved healing rate of the
pressure ulcer observed in this study
might be attributed to the drugs admi-
nistered to the patient, however, the
patient had been on the drugs for five
months before the commencement of
the study and the ulcer had shown little
tendency to heal within that period.  It is
therefore conceivable that the application
of tension therapy may have accelerated
the healing of the experimental ulcer.  

CONCLUSION
The result of this study revealed an
increase in the healing rate of a pressure
ulcer following tension therapy in para-
plegia secondary to Burkitt’s lymphoma.
While our findings provide a rational
base for recommending tension therapy
in the clinical setting, the external vali-
dity is limited because a single subject
design was used.  Further studies with
different causes of pressure ulcers are
thus warranted.  Based on the findings of
our study, we recommend further studies
using this technique.
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