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1. Electromedicine’

Part 1

In 1974 at the Hospital for Sick Children in Toronto, Cana-
da, a radio-like electronic device about the size of a large coin was
implanted under the skin just below the tib cage? of an eight-year-
old girl with an abnormally curved spine®. Six months later, most
of that curvature was gone. Almost at the same time, electrical
current was being used at Columbia-Presbyterian Medical Center
in New York City in a child with a broken shinbone long resistant
to healing. With the electrical current, it healed.

Elsewhere today electrical currents are being used to heal
skin uleers and bedsores®, relieve otherwise unyielding severe
chronic pain®, help epileptics®, and overcome’—and even pre-
vent—pain and other complications after surgery. And these are
just a few examples of the scope of a rapidly developing, exciting
new area of medicine—electromedicine—which uses electrical im-
pulses to produce desired effects in the body that may be obtained
no other way.

Scoliosis®—curvature of the vertebral column—may begin in
infancy or later in childhood and sometimes may be the result of
poor posture or unevenness of the legs, but usually the cause is
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unknovmn. Special exerciscs may help to correct the curvature.
More often, howover, cast’ or surgery may be required.

Dr. Walter Bobechko, an orthopedic surgeon at the Hospital
for Sick Children, was one of the firsts to demonstraie that elec-
trical stimulation might be used to correct curvature in laboratory
animals. In 1974 hc used it for the first time in a human patient,
the little eight-year-old girl, and within a year was using it in 14
other children. the youngest 2, the oldest 13.

The radio receiver, which is implanted under the skin, has
electrodes that run to carefully chosen points in muscles on the
convex side of the curve of the spine. Then a little flat plastic disc
containing a tiny antenna is placed on the skin over the receiver
and connected to a transmitter' about the size of a package of
cigarettes. When the transmitter is turped on, the selected mus-
cles are stimulated 16 contract and exert force to try to straighten
the spine.

Children are up and about!! the same day the receiver is in-
stalled. 12 They wear and switch on the transmitier only at night,
and the current causes no discomfort, somc patients say that they
get a ‘nice, pleasant [eeling’ . And there are no restrictions on ac-
tivities during the day.

Typically, in the eight-year-old girl, the curve, which origi-
nally measured 38 degrees, was reduced to 29 degrees in two
months, and 1o L5 degrees in six months. Once the spinc
straightens, parents are told to stop using the transmitter. I
curve starts to develop again, the transmitter is started up once
more,

At the University of Pennsytvania, Drs. Carl T. Brighten
and Z.B. Fricdenburg found that in natural bone healing the body
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uses electrical potential'®. And after successful animal studies us-
ing supplementary potential from the outside, they chose their
first human patient, a woman with an ankle fracture that had
failed to heal at all in two years. Under local anesthesia, Drs.
Brighton and Friedenburg inserted a small wire electrode!* into!
the fracture, taped'® another to the skin, and added a short leg
cast to which they taped a battery pack. And current from the
battery—only i} micrcamperes'’—caused the bone to knit. In
three weeks the ankle no longer was swollen and tender; six
weeks later X-rays showed complete healing.

The same technique was used for a 14-year-old boy with a
defect, pseudarthrosis'® of the tibia', the main lower leg bone.
In pseudarthrosis mineral elements of bone are lost, causing bend-
ing and fracture, and inability of the fracture to heal for lack of
real bony structure. Bone grafts and other treatment had failed.
Yet, with {four months of continuous electric current stimulation,

the fracture healed and the tibia became solid bone.
Notes to the text
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Increase your vocabulary

Write ont the Chinese meanings of the following terms:
1. electromedicine HE¥

electrotherapy  ( ) electroanesthesia  ( )
2. microémpere 8

microsecond  ( ) microbiology  { )
3. transmitter f£iE 88, R4TE}

transfusion  ( } transplantation  { )

4. pseudoarthrosis B
pseudodiphtheria  ( ) pseudoappendicitis  { )
5.endoscope BB

endocarditiz  ( ) endocrine  ( }
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Check your understanding

Choose the best answer for each unfinished statement.

1. Electromedicine makes use of " to heal patients.
a. electronic signals b. electronic receiver
¢. radio waves d. electrical currents

2. According to the author, the best way to correct the curvature
of the vertebral column is
a. cast b. surgery
¢. electrical stimulation d. special exercises

3. Scolicsis patients who have a radio receiver implanted

a. must remain in bed for two weeks
b. are not restricted on activities during the day
¢. may get a uncomfortable feeling
d. have electrocutes running to the muscles around it
4.Drs Brighton and Friedenbury have used electronic impulses to

a. heal ulcers
b. help heal complications after surgery
¢. help heal the curved spine
d. help heal bone fracture
5. In the case of pseudarthrosis the bone is likely to bend and get
fractured because of
a. the losing of mineral elements in the bone
b. the inflammation of the bone |
¢.a wound in the bone

d. repeated stimulation to the bone



2. Electromedicine

Part §

At Colimmbia-Preshyterian Medical Center, Dr. Andrew L.
Basset has been able to produce bone regeneration® in children
with congenital pseudarthrosis by using electromagnetic? forces,
eliminating® need for any implant. Through windows cut in a
plaster cast, a pair of rectangular coil* is placed on either side of
the fracture. When small current is fed to the coil, they produce a
magnetic field which in turn induces voltage near the fracture.

Used in a group of children, all of whom had undergone nu-
merous unsuccessful operations, the technique has led to healing
in four months or less during which the electromagnetic fields are
applied at home 16 hours a day, with eight hours left for school
and play. The youngsters have had to enter the hospital only
once—as outpatients for having casts applied and coils inserted.

Electrical stimulation can also relieve pain. Stimulation has
been used for many backache patients at the ICD Rehabilitation®
and Rescarch Center in New York City. Often back pain comes

from muscle spasm®

— continuous abnormal musele contraction —
that may follow even a minor injury. With small currents directed
to them, the spasmodic’ muscles are forced to contract even more
vigorously until they become so fatigued that they let locse, pro-
viding relief for the spasm and pain.

And, for patients with chronic, agonizing®, drug-resistant
pain—from backache, cancer, neuralgia®, or other causes—a de-

vice called a dorsal column stimulator has been developed. It con-

sists of a transmitter about the size of a pocket transistor'® radio



that is carried in a shirt pocket. The transmitter activates a re-
ceiver implanted under the skin of the chest and connected by
electrodes to the spinal column. At willll, the minute he feels a
pain attack coming on, the patient can turn on the transmitter to
generate electrical pulses that are conveyed to the spinal column
via the receiver and electrodes. The pulses set up a barrier 10 pain
signals, obliterating®? discomfort.

At Methodist Hospital, Minneapolis’®, Dr. Alan C. Hymes
and other investigators decided to try electrical stimulation in an
acutely painful situation—surgery. The stimulation, applied di-
rectly to the skin close to surgical incisions' via plastic-backed
aluminum strips®®, has dramatically!® reduced the incidence of two
of the most troublesome complications after surgery—atelecta-
sisl?, or lung collapse'®, and ileus!?, in which the bowel fails to
contract normally and the patient suffers often-agonizing®® abdom-
inal pain and distention.

For 60 years the medical profession has experimented with
electricity as an anesthetic that might relieve pain without the ad-
verse side effects that sometimes oceur with gas or drug anesthet-
ics. Today the patient first receives an injection of sedative and
tranquilizing? agents. Then current is passed through the brain
via a headband wired with three electrodes, producing anesthesta.
The system, used thus far for more than 500 patients, appears to
be totatly harmless as well as effective, and the hope is that with
further improvement it can be used without any drugs at all.

Skin sores or ulcers that develop as the result of blood circula-
tion disturbances associated with diabetes, spinal cord damage, or
prolonged bedrest are often difficult to treat. At the University of
Missouri Medical Center, doctors have used small electrical cur-
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rents to cut healing time by two-thirds.
Notes to the text
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Increase your vocabulary

Choose a word which is closest in meaning to the headword:
1. eliminate: .

a. increase b. pollute c. omit d. investigate
2. rehabilitation:

a. restoration  b.organization . relation d. operation
3. dramatically:

a. freely b. quickly c. fortunately  d. obviously
4. prolong:

a. seek b. lengthen c. doubt d. hesitate
5. adverse:

a.inadequate  b.enormous . unfavorable  d. numerous

Check your understanding
Write “T” if the statement is true and “F” if it is false.
1. Used to treat skin sores or ulcers, electrical currents have re-
duced healing time by 20 percent. ( )
2. As an anesthetic, electricity has not proved successful at all.
: ¢ )
3. Tn surgery, electrical stimulation is applied to the patient’s
head and neck to reduce fear. ( )
4, By using a dorsal colurnn stimulator, a patient can turn on his
transmitter whenever he feels a pain. ( )
5 fn the treatment of congenital pseudarthrosis, Dr. Andrew L.
Basset has used a technique with electrical current that has
 brought hesling in four months. ¢ )



3. Electromedicine

Part

At St. Barnabas Hospital in New York City, Dr. hving
Cooper is using a tiny brain “pacemaler!” for patients with drug-
resistant’ epilepsy. Implanted upon the cerebellum portion of the
brain, the device exerts a dampening® effect on other brain areas
that cause seizures’ by firing electrical impulses abnormally.
Armong Cooper's patients is a 26-year-old man who suffered from
uncontrollable daily seizures but who has had no major attacks
since impiantation of the device.

At the University of Southern California, Los Angeles, Dr.
Vernon L. Nickel and James B. Reswick have developed devices o
stimulate hip and leg muscles in stroke patients and to overcome in
other patients the disabling® effects of muscles in a limb which
have contracted into a fixed position.

And, at the University of Washington, Seattle, Dr. George
A Ojemann discovered that stimulation of the thalamus® area of
the brain can help long-term memory. In trials’ with patients un-
dergoing brain surgery under local anesthesia [or various move-
ment disorders, information was presented both with and without
stimulation of the thalamus, and the patients were checked later
on how much information they retained®. The results suggest that
stimulation makes mental, and especially memory, processes
function more rapidly and effectively. If this is confirmed with
more study, thalamic stimulation, Dr. Ojemann believes, could be
of great value® for patients with language and learning disabilities.

Meanwhile, at Queens University, Kingston, Ontaric, Dr.



Cesar Romero-Sierra, professor of neurcanatomy', has found in
animal studies that electromagnetic stimulation causes certain
cells, called gliat cells'!, to generate material for faster wound
healing. Glial cells also are responsible for forming myelin'?, the
sheath!> for nerves. And it is the breakdown of myelin which is
charactetistic of multiple sclerosis (MS8)!*. Dr. Romero-Sierra is
enthusjastic about the possibility of using electromagnetic energy
to reverse MS myelin breakdown.

One of the most hopeful facts about electromedicine is that
results to date’® have been achieved even though the field is in a
crude beginning state. Many investigators consider it very likely
{hat different tissues of the body require electrical signals of differ-
ent frequency, amplitude'®, and other characteristics—and that
what has been achieved thus far'” is only a small prelude'® to what

can be expected when the requirements are fully understood.
Notes to the text
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13.sheath[ [i0]n. ¥
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Increase your vocabulary

Write “S” if the words are same in meaning and “0” if they are
opposite:

1. ting—huge

2. implant—insert

3. cerebetlur——cerebrum
4, device——insirument

5. disability——weakness
6. contract——expand

7. local——general

8. confirm——approve

9. multiple——single
10. breakdown——disintegration
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Check your understanding

Choose the best answer for each unfinished statement.

1. Implanted in the cerebellum, a small brain “pacemaker” has
been used successfully on patients with
a. drug-resistant epilepsy b. drug-resistant amnesia
c. drug-resistant pseudarthrosis  d. drug-resistant cancer

2. For stroke patients electrical devices have been developed to

stimulate



a. the cerebelium b. hip and leg muscles

C. MEMOrY Processes d. bload circulation
3, Stimulation of the thalamus can help .
a. loss of appetite b. relieve chronic pain
¢. long-term memory d. reduce neuralgia
4.1t is believed that stimulation of the may be of value
for patients with language and learning disabilities.
a.spine b. cerebellum
¢. heart d. thalamus
5. Glial cells are responsible for forming .
-a. multiple sclerosis b. muscle {atigue
¢. myelin d. anesthesia

4. Applied Bionics!

In 1934 the first artificial heart-lung machine began opera-
tion. As a bionic device, it served as’ a temporary substitute® while
a patient was in surgery or having short-term treatment.

The next bionic device was the artificial' heart valve®, a syn-
thetic® replacement for defective heart valves. Today some people
have as many as three of these valves! Another bionic device is the
electronic pacemalker that is implanted in the body to aid the beat-
ing of the heart. Some pacemakers will function for years before
the batteries need changing.

What is bionics? it is a relatively young science, having been
defined in about 1960. Bionics scientists contribule their knowl-
edge of living systems together, for example, with the knowledge -
of an engineer to produce devices or machines that emulate’ life.

In 1954 a turning point® in medical history, resulting from



