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Does Shortwave Diathermy Reduce the Intractable
Spasticity of Patients with Spinal Cord Injury?

Hung-Tzu Su, Tien-Wen Chen,?

Ming-Cheng Weng,?

Chia-Ling Lee, Mao-Hsiung Huang

Department of Physical Medicine and Rehabilitation, Kaohsiung Medical University Hospital, Kaohsiung;
1Department of Physical Medicine and Rehabilitation, Kaohsiung Municipal Hsiao Kang Hospital,
Kaohsiung.

Spasticity is a hallmark of an upper motor neuron disorder and represents the most important im-
pairments for individuals who care for patients with central nervous system disease. It may have an ad-
verse effect on rehabilitation training. Shortwave diathermy is a modality that produces deep heat. It is
usually used to relieve pain and stiffness, promote wound healing and relieve deep muscle spasm.

In the present case, we show a 52-year-old male patient with spinal cord injury who has severe
spastic hypertonia. He is disabling in motor and daily living. We have tried in vain with various physical
therapy and medications. He has been receiving the shortwave therapy since April 2003. After treatment,
the spasticity has been reduced. His motor recovery and functional performance have greatly im-
provement followed. We suggest that shortwave diathermy might become an adjunctive method for
treating spasticity. Although shortwave diathermy reduced the spasticity of this patient, further study with
more subjects is needed to establish its effect. ( Tw J Phys Med Rehabil 2005; 33(2): 97 - 102)
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] INTRODUCTION ]

Shortwave diathermy (SWD) is a non-ionizing
radiation in the radio frequency portion of the electro-
magnetic (EM) spectrum. “Diathermy”, derived from
Greek, means “through heat”. The shortwave frequency
ranges from 10 Hz to 100 MHz. Its wavelength is be-
tween that of microwave and medium radio wavelength.
The common therapeutic shortwave diathermy uses the
frequency 27.12 MHz with wavelength of 11.062 m.
Shortwave diathermy is used to deliver heat and energy to
deeply situated tissue to relieve pain, decrease stiffness,

promote wound healing, and relieve deep muscle spasm.!'”

Spasticity is one of the manifestations in upper
motor neuron disease. The spasticity affects the motor
performanace of patients in the rehabilitation settings, and
may induce secondary complications. Management of
spasticity includes positioning, antispastic exercise, and
medications.”) However, shortwave diathermy used to
reduce spasticity has not been frequently reported on.

In this article, we present that SWD reduces the
spasticity on a patient with spinal cord injury (SCI).
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A 52-year-old male, a fruit seller, fell down acciden-
tally on June 27, 1999. The accident resulted in the C3-4,

C4-5 intervertebral disc protrusion with cord compression.

He received C3-6 laminectomy and internal fixation on
July 15, 1999. A sequela of C4 tetraplegia with ASIA
graded D was noted since 1999, though regular rehabili-
tative treatment was given.

He suffered from marked spasticity, pain, and
numbness over all four limbs and the trunk. He was
confined to bed and wheelchair completely, making the
rehabilitation for mobility or locomotion nearly impossi-
ble. In addition, he experienced clonus frequently, and his
joints became stiff and contracted. He suffered from poor
sleep quality and daily life disturbance with little motor
improvement. The Modified Ashworth Scale (MAS)
grading for both legs was between 3 and 4, and the Visual
Analog Scale (VAS) for pain evaluation reached between
7 and 8. The Barthel Index showed severe dependence
(30 points).

We had tried in vain to relieve his spasticity and
improve life quality with medications and physical
therapy. The medications included Baclofen (45 mg/day),
Tizanidine (12 mg/day), Diazepam (2 mg/day), and
Gabapentin (900 mg/day). In addition, several physio-
therapeutic methods for reducing the spasticity had been
applied: Cryotherapy was applied for extended periods,
but the spasticity became more severe after removing the
ice. Superficial heat increased the spasticity and clonus,
and sometimes induced autonomic dysreflexia (AD).
Electrical stimulation (ES) relieved spasticity for only 10
minutes each time. Tapping could relieve spasticity for a
while, however, bullae occurred easily due to high skin
tension and poor texture. Manipulation, stretching, and
passive range of motion exercises could only temporarily
relieve his symptoms.

In April 2003, the patient complained about low
back pain and stronger spasticity than before. The X-ray
revealed spondylosis over L2 to L5 and disc degeneration
disease over 13-4 and L4-5. We tried the SWD (Cos-
mogamma® SW 500) for managing lower back pain and
muscle spasm. The parameters used first were 250 W,
continuous type, coplanar, capacitive technique, and disc
application over the paraspinal area of the lumbar spine
for 15 minutes. Unfortunately, a burn injury occurred.
However, the spasticity and the pain intensity over the

lower trunk decreased after the first treatment. After the
burn injury healed, we started to try treatment with 100 W
for 1 week. The spasticity decreased significantly (MAS
from 3-4 to 2). Trunk control and rotation ability also
improved. The VAS scale decreased to around 4-5. He
could even perform transfer and bed mobility with mini-
mal assistance and activity of daily living (ADL) with
partial dependence.

After receiving SWD for 6 months, the patient could
ambulate with a walker under supervision. The range of
motion of joints also increased. The pain intensity de-
creased. He could also do ADL with partial independence.
We used the Barthel index to evaluate the ADL ability of
this patient. A great improvement in transfer and walking
was found. Regardless, he was still at the level of severe
dependence (Barthel index: 50 points). His activity and

Table 1. The Barthel Index of ADL at various time

periods
Date 2003/02/05 2003/10/03  2003/12/25

Feeding 5 5 10
Grooming 0 5

Bowel 5 5

Bladder 5 5

Transfer 5 10 10
Toilet 5

Dressing 5

Bathing 0

Walking 0 10 10
Stairs 0 0 5
Total 30 50 60

Figure 1.
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functional performance were improved (Table 1), and the
frequency of AD and clonus decreased. The medication
for reducing spasticity was minimized to Baclofen (30 mg)
only. We also tried pulsed shortwave diathermy (PSWD,
pulse reception rate: 100 Hz, pulse duration: 400 ps, peak
pulse power: 200 W, mean power: 8 W) in October 2003.
More significant decrease of spasticity was found com-
pared with the previous treatment.

We used nerve electrophysiological study (EPS) and
MAS to examine and follow up the change of spasticity.
The ratio of the highest amplitudes of H-reflex and
M-response (H max/M max ratio) was the indicator of EPS
in evaluating spasticity. The H ,,/M . ratio and MAS
score reduced as time went by. The patient had great

improvement in motor and functional performance.

] DISCUSSION ]

Many individuals with upper motor neuron disease
develop spasticity in the limbs. The spasticity is defined
by hyperactivity of the stretch reflex, manifested as a
velocity-dependent increase in tonic and phasic stretch
reflex.*”) The spinal neural mechanisms include both
post- and presynaptic mechanisms involving motorneuron
pool excitability.® The presynaptic inhibition of Ia
excitory effects may also contribute to the spasticity.”” In
rehabilitation settings, severe spasticity often interferes
the motor function recovery and the improvement of
functional outcome.

SWD and PSWD are applied clinically to soft tissue
healing, resolution of hematomas, back and neck pain and
muscle spasm relieving.!"! SWD is mainly used to treat
musculoskeletal disease. A previous study demonstrated
the protein denaturing effects of shortwave irradiation

damaging nerves or nerve roots similar to neurotomy or

rhizotomy."”! In the present case, we found the therapeutic
effect of SWD improving the motor and functional
performance in a patient with intractable spasticity due to
SCIL.

We found the effects of SWD on lowering spasticity
accidentally. The patient suffered from marked spasticity,
stiffness, chronic musculoskeletal pain and joint contrac-
ture due to SCI. At first, we tried short-wave diathermy
merely to relieve pain. After treatment for a period of
time, the spasticity over the whole body, including upper
extremities, decreased surprisingly. The motor recovery
and functional performance also improved. The Barthel
index showed greater improvement at transfer and ambu-
lation.

The precautions for using heat include acute trauma,
inflammation, impaired circulation, bleeding diatheses,
edema, large scars, impaired sensation, malignancy, metal
implants and cognitive deficits.!'?! This patient had
internal fixation for C3-4 and C4-5 intervertebral disc
protrusion, and paresthesia due to SCI. He was relatively
contraindicated to SWD. The application of SWD was not
considered until April 2003. Because the low back pain
had aggravated the spasticity, we used SWD for pain
relief. Due to paresthesia, we chose low intensity and
PSWD to avoid burn injury.

The most common tool for evaluating spasticity is
MAS. It is a subjective evaluation, and the result may
change interraterly. Therefore, an objective evaluation
with H-reflex was also performed. The soleus H-reflex,
elicited by long lasting vibration of the Achilles tendon, is
caused by presynaptic inhibition of Ia afferents.””! Many
studies used H ,5/M ax ratio to quantify spasticity.[s'w]
The value is between 1% and 3% in normal individuals
and significantly higher in patients with spasticity.!'"'>
The spasticity of our patient was evaluated by both

Table 2. The spasticity of bilateral leg at various time periods

Date 2002/07/01 2003/09/19 2003/12/15 2004/01/05
Spasticity Right Left Right Left Right Left Right Left
MAS 3 4 3 2 2 1+ 1 1+
Hipax/Mpax  ratio 227 4.17 1.23 0.88 1.42 0.04 0.48 0.68
H amp (mV) 2.5 2.5 2.1 22 1.7 0.1 1.2 1.7
M mp (MV) 1.1 0.6 1.7 2.5 1.2 2.5 2.5 2.5

MAS: Modified Ashworth Scale score; H 4, : H-reflex maximal amplitude; M ., : M-wave maximal amplitude
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MAS score and H ,,,/M . ratio. The result showed that
the MAS score and the H ,,/M . ratio decreased after
the shortwave treatment, though the value did not reach
the normal range (Table 2). However, the ADL ability and
locomotion improved, and the severity of pain and the
frequency of AD attacks also decreased.

In patients with SCI, there are some risk factors
aggravating spasticity. If the physicians or caregivers can
reduce the nociceptive and exteroreceptive stimuli, spastic-
ity may be managed. The nociceptive stimuli, either acute
or chronic, exacerbates spasticity and triggers AD.[*""’]
At first, we used SWD to relieve lower back pain. The
pain intensity decreased and reduced spasticity followed.
It may have resulted from the pain source being removed.
Besides, SWD also relieved muscle spasms over the trunk
and limbs. The patient could perform more active reha-
bilitation programs (e.g. stretching or range of motion
exercise) after stiffness diminished. SWD and stretching
exercises caused muscle relaxation, relief of pain, and
increase tissue flexibility.'®'” The pain relief and in-
creasing flexibility might be the reason for the reduced
spasticity.

Emotional distress, like sadness or anxiety, is com-
mon in SCI patients with or without chronic pain.!"¥! The
anxiety has been suggested to be associated with spastic-
ity and triggering AD.!"?% In the present case, the patient
has sought many conventional and alternative therapies to
manage spasticity, but in vain. The persistent pain has
caused anxiousness and hopelessness. SWD provided a
chance to improve motor and functional performance.
The psychological satisfaction might be contributing to

SWD is still not the first choice for treatment of
spasticity in rehabilitation. Although SWD reduces the

the management of spasticity.

CONCLUSION

spasticity on this patient, it might become a new adjunc-
tive method for spasticity control. However, a further

study with more subjects to establish its effect is war-
ranted.
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